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a TOUGH self-fluxing winding wire

~emm=m——n |
|
i Developed in BICC’s own laboratories, Bicelflux is an
For continuous ¢ enamel covering for winding wires with toughness
operation at * hottest-spot | approaching that of vinyl acetal or epoxy resin coverings
temperatures of up to 120°C. i but—much easier to solder.
| Bicelflux is self-fluxing, with an action comparable to
Adherent and resistant that of organic activated rosin fluxes.
to solvents. i ] . . .
| As a result, Bicelflux windings are ideal for applications
. i where large numbers of soldered joints are required,
Can generally be used without for example in radio and telecommunication equipment.
changes in coil design, § ) ) _ .
winding or impregnation.  § Further details a.re given in BICC Publication No. 376
i —yours for the asking.
! ,
!
. BEA5380)9 WINDING WIRES
|

BRITISH INSULATED CALLENDER'S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1
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Distortion

In high quality amplifiers, low. distortion is essential.
Hence a knowledge of the causes of distortion in tran-
sistor amplifiers, the means of estimating distortion
and reducing it should prove extremely useful. The
following account includes a brief analysis of distortion
in low level transistor stages and a graph from which
distortion in OC70 and OCT71 stages can be obtained.

Causes of Distortion

In a transistor amplifier operated with grounded
emitter, distortion results from two causes. First, fora
sinusoidal voltage input the input current is non-
sinusoidal because of the intrinsic non-linearity of the
voltage-current
characteristic of
the emitter junc-
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where R b is the external input circuit resistance. These
two relations give the variation of distortion with
circuit and operating conditions. The accompanying
graph shows actual values of distortion plotted against
the ratio of r.m.s. emitter signal current to quiescent
emitter current at Ie= 2mA for several values of a para-
meter P which is the ratio of total ohmic resistance to
exponential resistance in the input circuit.
P Ry + 450 (Rp + 450) Ie

Texp v
The graph may be applied without serious inaccuracy
to OC70 and OCT71 stages operating at Ie = 0.5 to SmA
and the input cir-
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Distortion

The input char-
acteristic consists of two parts: that of the base-emitter
junction itself and that of the part of the base between
the junction and the soldered connection. The voltage-
current relationship of the semiconductor junction is
exponential: i « eV.

The effective incremental resistance of the junction
rexp at the working point, as seen from the base is
given by the formula

25
Iexp = i— ﬁ ohms,
e
where Ie is in milliamps.

The base resistance rob' is how ever nearly ohmic and
approximately equal to 450Q in the OC70 and OC71 for
values of I between 0.5 and 5mA. The main component
of distortion produced by the non-linearity of the
junction characteristic is second harmonic (D2) and
only this is considered.

It can be shown that distortion is proportional to the
ratio of the r.m.s. signal current to quiescent current,
and inversely proportional to 1 + ratio of total ohmic
resistance to rexp. i.e.

ie (r.m.s.) 1 Rb+robp'
D2 — and — ol + ———
Ie Dy Texp
=5
[Mullard]
NP

quiescent current

When the oper-
ating point is at
the current for
maximum gain, distortion due to 8 variation will be
negligible. Provided that I: is kept above 0.2mA
the effect of 8 non-linearity is small and may add toor
subtract from the input circuit distortion, depending on
whether Icis less than or greater than the value giving
maximum 8. Theamount of distortion can be estimated
from the transfer characteristic by conventional
methods. Thus the accompanying table gives the
amount of second harmonic distortion corresponding
to the ratio of the amplitude of the two half-cycles of
the output waveform.

Ratio 1.01 1.02 1.04 1.08 1.16
D3% 025 05 1 2 4

Emitter Feedback
When an external series emitter resistance Re is used
to linearise the characteristic, its effect is equivalent
to the addition of an external base resistance of value
ReB8. Thus the graph can still be applied provided that
the value of P is calculated from the formula
Rb + ARe + 450
T R —
Tex

D
Emitter feedback also reduces the distortion due to
variation in current gain.

T.5.0. DATA and PUBLICATIONS SECTIQON, MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDONP,W%%I



EDITORIAL COMMENT

COLOUR TELEVISION PITFALLS

There is a risk that the demonstrations of colour television given
recently to Members of Parliament may have been too successful.
Quality of the transmission was so good that it might well have
provoked the light-hearted and over-optimistic decision that we need
look no farther before adopting the British version of the American
N.T.S.C. system for our national service.

According to a growing weight of informed opinion, that would be

a premature and probably disastrous decision. Nobody denies that
the N.T.S.C. system is ingenious and elegant or that the British adap-
tation of it preserves all the good points of the original. But American
experience alone gives the warning signal for extreme caution. In
almost every respect colour television in the United States has so far
been a failure; the receivers have proved to be too expensive, to
require too much maintenance and to be too difficult to adjust. There
is no reason to believe that adoption here of the Anglo-N.T.S.C. system
in its present form would have a significantly different outcome.
. One of the shortcomings of the N.T.S.C. system is that it was
planned basically for use with an inherently expensive and complex
display device—the three-gun shadow-mask tube. What is still lack-
ing is a cheap and simple display device, which surely must be neces-
sary for an economically practicable colour service. Dr. E. L. C.
White, writing in the February Wireless World, developed the argu-
ment for evolving a system not tied to the three-gun tube.

The question of compatibility inevitably arises. The general belief
is that a colour service would be economically impossible in the near
future unless it were receivable on existing black-and-white receivers.
That is probably true; but, if there is any validity in what we have
just said, it is equally true that, as no economically practicable system
offers itself at present, there is no prospect whatever of starting a
regular service during the next three or four years. If that be so, the
question of compatibility becomes of lesser importance. In five years’
time, say, the revenue from licence fees may be expected to have
reached a figure large enough to support a parallel colour service with-
out any need for compatibility.

VALVES IN THE LIMELIGHT

Everyone knows—though usually in quite a vague way—that valves
are sold in rather a peculiar manner. Sales to manufacturers of broad-
cast receivers and other equipment are at prices which are dispropor-
tionately low in relation to the retail price. The report of the
Monopolies Commission, referred to on another page, shows the
position to be a good deal more complicated than that. The valve is
at the heart of our affairs, and probably nothing but good will come
from bringing these matters into the limelight. It has been argued
that the policy has been justified by results and that it has helped
to keep the prices of all equipment at a low level: further, that the
cost of maintaining stocks of replacement valves justifies their price.
It is to be hoped that these matters will now be freely debated by all
sections of the industry.

—=O0HE N =~ =
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Television Interference

Probhlem

BEAT EFFECT ON RECEPTION

FROM NORTH HESSARY TOR

By JAMES P. GRANT, Assoc.Brit.l.R.E.

WHEN the North Hessary Tor television station
came into operation in Channel 2 in December,
1954, reception from the temporary trans-
mitter and 150-ft mast was reasonable in the
Plymouth area. However, at Kingsand and Caw-
sand on the Cornish side of the River Tamar, close
under a 450-ft hill which screens the two villages
from the transmitter, reception was generally poor.
Four-element aerials were necessary, and even then
reception was marred by a constant pulsing effect.
This took the form of a beat with a repetition fre-
quency of around 40 a minute, giving fluctuating
brightness and line pulling.

This effect was generally considered to be a symp-
tom of the low power, low transmitting mast and
high intervening hill. Viewing was possible and the
inconvenience was endured for 14 months in the
belief that the permanent station and high mast
would cure the trouble. There was some dismay,
therefore, in February, 1956, when the permanent
transmitter came into service with the temporary
150-ft mast. The pulsing effect was certainly no
better—if anything a little worse. Moreover, when
in May, 1956, the main transmitter started to radiate
from the high mast, the pulsation was so increased
as to make viewing virtually impossible at times.

Rotating radar beacons have been eliminated by
practical experiment, and tests indicate a reflection
of the Hessary Tor transmission by some unknown
object seawards which combines with the direct wave
to form a fluctuating signal with a frequency of
between 35 and 50 a minute. The reflection is not
sufficiently well defined to show a definite ghost, but
it has been estimated to be as much as 7% of the
main 300-xV signal. The amplitude and speed of
the beat vary from hour to hour, from day to day,
and between daylight and darkness.

The effect is always present when Hessary Tor is

. transmitting, but is more severe on high power than
during breakdowns and test periods on reduced
power. It can be observed only on sites shielded
from Hessary Tor by high ground open to the sea
and within the limits of Start Point and Looe. It
is fairly certain that the beat is present at all sites
within this area, but is observable only when the
shielding of the direct signal renders the reflection
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Map showing the district in which the interfering beat
effect is experienced.

“a significant part of the whole received signal. The

maximum effect is at Cawsand at about the centre
of the affected area, and the intensity of the beat
reduces progressively towards the outer limits.

There is no recorded signal throughout the band
when Hessary Tor is not transmitting. During
severe beating there are ghosts, which successively
reduce in intensity and appear to continue to the
end of the line scan. Up to nine have been counted,
more or less evenly spaced, and they appear to beat
separately from the main signal and alternately
change their polarity. During slight beating there
is only one well-known local ghost. j

During the summer a fairly consistent reduction
in the beat was observed at dusk, so much so that
a severe beat almost disappeared within an hour,
only to return when it was quite dark.

Commercial directional receiving arrays have been
tried in order to reduce the seaward pick-up, but to
achieve this the main lobe must be turned towards
the hills and multiple ghosting is exchanged for the
beat. Horizontal aerials give only a slight reduction
of the reflection. Although about the same distance
from Hessary Tor, and having similar terrain, Tor
Bay does not seem to suffer from the effect.

Since May, 1956, the Post Office and the B.B.C.
have been investigating the problem without reach-
ing any very definite conclusion. The B.B.C. are of
the opinion that the beat is caused by a reflection
from the surface of the sea. I cannot entirely accept
this theory, as it does not account for all the pecu-
liarities and anomalous propagation effects which
have been observed during the past two years.

During the extensive observations of the beat in
connection with the tide, weather, and atmospheric
conditions, only one consistent factor has emerged,
ie., humidity. Reception conditions are good when
the humidity is above 80%, and become sharply worse
as the humidity drops below this figure. The only
exception is when the humidity is 100% during
severe sea mist and low cloud conditions, when
receiving conditions may be either very good or very
poor. (By good I mean practically no beating.)

WIRELESS WORLD, MaRrcH 1957
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It is my own theory that the reflection may be
from the multiple, long, sloping-wire receiving aerials
in the Channel Islands, with a path via the tropo-
sphere in each direction. Probably there is also a
secondary reflection from the sea, as suggested by
the B.B.C.

COMMENT.—Having felt that the effect described
above might be associated with weather conditions,
“ Wireless World” asked a meteorologist, A. H, Hooper,
for his views. These are strictly personal opinions.

THE experiences of Mr, Grant pose several problems
and it is necessary to consider how the receipt of a
second and delayed signal at the receiver can lead to
variations in brightness. One visualizes either a second
signal of constant delay but varying strength, or a second
signal of varying delay and of strength which may or
may not vary. The former condition leads in general
to a fixed ghost picture of varying brightness which, with
appropriate delay, may coincide with the main picture
and so be indistinguishable. The last-mentioned condi-
tion gives a ghost picture drifting across the main picture
and fluctuating alternately positive and negative in
character as the carrier waves of the two signals
alternately add and subtract, )

When the reflecting object is stationary variations in
signal strength can arise due to propagation changes
acting on one of the two paths more than the other,
or from rotation or eclipsing of the object in a cyclic
manner. If, as it appears, the second signal arrives from
a seaward direction then its path clearly passes close to
the surface, whereas the direct path to Kingsand is
well up in the air until the final stage of diffraction over
the nearby hilltop. In such circumstances differential
propagation effects appear very probable,

However, it is very difficult to visualize any such effect
capable of yielding such rapid and continuous fluctua-

_tions as those observed. Examples of fluctuations in
reflectivity of a fixed object are: (1) vibrations such as
of the limbs of an aerial array—this would vary with
wind speed, (2) rotation of radar scanning aerials, and
(3) eclipsing of rocks out to sea by waves, although not
generally at the rate observed in this instance. More-
over, the last effect would vary with state of tide and
sea. It has been suggested that certain aerials on the
Channel Islands are reflecting energy back toward the
South Devon coastline. These islands, however, lie
0 the south-eact and would also radiate energy towards
the Tor Bay area (where beating is not experienced).

The one object lying out to sea and capable of re-
radiating energy towards the coastline between Start
Point and Looe is the Eddystone lighthouse. This is
about 20 deg west of south from Hessary Tor and is
within the direct line of sight, which passes right over
Plymouth, out over the Sound and between the head-
lands of either side and then on to the lighthouse.
Kingsand lies on the western side of Plymouth Sound,
just off this line. Neither Hessary nor the lighthouse
is directly visible to Mr. Grant, although the lighthouse
would be visible from many coastal sites. The reflected
signal could possibly vary with rotation of the light-
house lantern assembly, but this occurs only after dusk.
The distance from Hessary to Kingsand is about 27km
direct and about 613km via the lighthouse, giving a delay
of about 1.15 lines. This may, in fact, be one of Mr.
Grant’s ghosts,

Turning now to the possibility of reflection from
moving objects, it has been suggested that this could
occur from extensive discontinuities in the atmosphere
moving at a suitable steady rate and popularly referred
to as meteorological fronts. Although the basic struc-
ture of meteorological fronts is in the opposite sense
to that required, it happens that a proportion of such
fronts are immediately preceded by a shallow layer of
suitable structure and in such circumstances reflection

ecomes possible, With full allowance for marginal
Circumstances the number of fronts passing over Ply-
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meuth and possessing this suitable structure is quite few,
with the result that the total possible duration of beating
due to their presence is small. One would expect beating
to occur occasionally for a few hours prior to the passage
of each of such fronts, whereas Mr, Grant reports the:
effect as being semi-continuous. ‘o

Another moving source of reflections is to be found
in sea waves and swell. The waves, however, will
vary in height, length and direction and would only
give optimum scatter for the Plymouth area when
travelling to or from the S.S.W. Waves would appear
—of equal significance—in Tor Bay, and when due to
surface wind would often have substantially the same
orientation as in the Plymouth area. As the line of
propagation towards Tor Bay is perpendicular to that
towards Plymouth one would expect any scatter effect
to occur simultaneously at both places but of differing
magnitude, with occasional extreme cases occurring on
a given occasion in only one of the two areas. For the
very long sea-wave lengths due to swell coming in from
the Atlantic/Biscay area, it is to be expected that,
although present off the Plymouth coastline, they would
not penetrate into Tor Bay. Presumably it is neces-
sary to demonstrate that reflections from a vast area
of scatter sources can add to give an overall wave train
of reasonable approximation to the original.

It has been suggested from three separate sets of
circumstances that the beating effect increases with the
strength of the main signal and depends upon sufficient
amplitude of delayed signal. As already remarked, the
ratio of the two signals is very likely to be modified by
meteorological conditions. This agrees with the appear-
ance of several ghosts when beating is strong. Thus a
boosting of the delayed signal by anomalous conditions
near the surface is accompanied by a boosting of the
reflections from nearby ebjects which are normally too
weak to be visible. This dependence upon refraction is
supported, too, by the summer-time variations experi-
enced about dusk when low-level changes due to the
setting sun are occurring. o

We are faced apparently with an effect involving
movement of reflecting (or scattering) objects. The
effect is continuous and is apparent over a considerable
length of coast. It is claimed that the delayed signal
arrives from the general direction of the sea. In such
circumstances the one common feature is the surface
of the sea itself. However, the effect does not occur
along another coastline in largely similar circumstances.
The discernible’ differences between the two sea areas
are the presence both of a prominent reflecting object (a
lighthouse) and of long-wavelength swell in one of them.
Whether this is significant is hard to say, and one
wonders whether similar circumstances exist elsewhere.

AWARDS TO AUTHORS

FORTY articles were submitted last year to the
panel of judges for consideration for the Radio
Industry Council’s technical writing prizes. These
are awarded annually with the object of encouraging
the publication of clearly written expositions on
British achievements in radic and electronics. One
25gn premium is given for each of the following:—
< Weather avoidance with airborne radar” by P. L. Stride
(BEkco Electronics); British Communications and Electronics,
April.
“ Particle accelerators and their applications” by D. R,
Chick (Research Labs., AE.L) and C. W. Miller (Research
Dept., Metro-Vick); British Communications and Electronics,
October and November.

“Klystron control system” by R. J. D. Reeves (E. K.
Cole); Wireless Engineer, June, July and August.

“ Two-channel stereophonic sound systems” by F. H.
Brittain and D. M. Leakey (G.E.C. Research Labs.); Wire-
less World, May and July.

“Tridac—a research flight simulator” by J. J. Gait
(RAAE) and ]J. C. Nutter (Elliott Bros.); Elecironic En-
gineering, September and October.
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Colour Television

FOR the benefit of members of Parliament special
colour television programmes were recently trans-
mitted by the B.B.C. using the N.T.S.C. system
modified for 405 lines. The programmes included
“live” studio material’ and film. Through the
courtesy of Marconi’s, Wireless World was able to
see one of the transmissions at Chelmsford, where
the field strength is only about 1mV/m.

No receiver adjustments were needed during the
half-hour’s programme, and results were quite out-
standing. In the “live” shots and in some of the
film the colour rendering was admirable and greatly
enhanced the entertainment value of the programme,
compared with black-and-white reproductions. In
spite of the fact that the effective video bandwidth is
necessarily restricted by the presence of the colour
sub-carrier, the apparent definition was so increased
by the colour contrast that the final picture appeared
appreciably sharper than a monochrome one.

The tests have certainly demonstrated that an
entirely adequate colour picture can be obtained with
405 lines and that colour is very desirable. It now
remains to develop an economically acceptable
system.

Colour at TV Show

" SO FAR colour television on the anglicized Ameri-
can standard has been seen in this country by a
privileged few. The closed-circuit demonstrations
to be given at the forthcoming Television Society
Exhibition will therefore be the piéce de résistance.
Demonstrations are being arranged jointly by Cintel,
Bush and Murphy.

The show, in which some 25 exhibitors will be
participating, will be held at the Royal Hotel,
Woburn Place, London, W.C.1, on March 5th, 6th
and 7th. The first day is for members only, but on
the other days it will be open to ticket holders from
12.0 to 8.0. Tickets are obtainable free from the
Society at 164, Shaftesbury Avenue, London, W.C.2.
Applicants must send a stamped addressed envelope.

The exhibitors at the time of going to press are:—
Avo, B.B.C.,, BR.E.M.A., C. H. Banthorpe, Belling-
Lee, Bush, Cossor, Cinema-Television, E.M.L,
Edison Swan, Ever Ready, Fielden, G.E.C., Hallam,
Sleigh & Cheston, Leyland Instruments, Livingston,
Marconi’s, Mullard, Murphy, Philco, S.T.C.,
T.C.M.C., Thorn, 20th Century and W. Vinten.

Physical Society Exhibition

AS IN the past the emphasis at the Physical Society’s
41st Exhibition, to be held in the halls of the
Royal Horticultural Society, London, S.W.1, from
March 25th to 28th, is on new developments in
scientific instruments and apparatus, and on possible
applications. Tickets are obtainable by- sending
a stamped addressed envelope to the Society at 1,
I.owther Gardens, Prince Consort Road, S.W.7.
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Organizational, Personal and

Industrial Notes and News

The exhibition will be officially opened at 11.0 on
March 25th by Professor P. M. S. Blackett, F.R.S,,
but admission is limited to members and the press
until 2.0. It opens on the three following days at

- 10.0 and closes at 7.0, 9.0, 7.0 and 4.30 respectively.

A lecture-demonstration on “The International
Geophysical Year” will be given by Sir Harold
Spencer Jones at 6.15 on the 25th and another on
“Recent Trends in Acoustics” by Professor E. G.
Richardson at the same time on the 27th.

The Exhibition handbook of some 300 pages
is obtainable from the Society, price 7s 6d, including
postage.

International Instrument Show

OVER 50 instrument manufacturers from eight
countries are exhibiting at the third International
Instrument Show being staged. at Caxton Hall,
London, S.W.1, from March 25th to 29th. The
show opens at 12.0 on the first day and at 10.30 on
other days, and closes at 6.30 except on the last day,
when it closes at noon. Tickets are obtainable free
on application to the organizers, B. & K. Labora-
tories, Ltd., 57, Union Street, London, S.E.1
The exhibitors, listed nationally, include:—

Austria: Ludwig Seibold; . X

Denmark: Bruel & Kjaer, Disa Elektronik, Industrial Controls,
Streuers Chemiske Laboratorium; A

Holland: Peekel Laboratorium voor Electronica;

Sweden: Magnetic AB, Sivers Lab.; N .

Switzerland: Metrohm, Hans Muller Barbieri, Vibro-Meter;

U.K.: Advance Components, Avo, G. & E. Bradley, Cambridge
Instrument, Cossor, Grayonics, Taylor;

U.S.A.: Advance Electronics Labs., Allen-Bradley,
Specialties, Audio Devices, Ampex, Brush, Crosby Labs.,
Demornay-Bonardi, Electrical Industries, Electro-Measurements,
El-Tronics, Heath, Huggins Laboratories, Kay Electric, Krohn~
Hite Instrument, Laboratory fo- Electronics, MB_Manufacturing,
Narda Corp., Nuclear-Chicago Corp., Panoramic Radio Products,
Polarad Electronics Corp., Polytechnic Research & Develop-
ment, Raytheon, Sperry, Sprague, Texas Instruments, Universal
Atomics Corp., Vari~n Associates, Waterman Products;

Western Germanﬁ: Belzer-Werk, Deutsche Elektronik, Hackethal,
Erich Herion, Heinrich Schneider, Wissenschaftlich-Technische-
Werkstatten.

Balance of Trade

PROVISIONAL figures for radio equipment ex-
ported last year show an increase of some 20 per cent
on the 1955 figure; £40,3M compared with £33M.
As will be seen from the details below, the largest
increase was in the direct export of capital goods—
transmitters, communication equipment, naviga-
tional aids, etc. The striking increase in the export
of sound-reproducing equipment continued, and it
is worth recalling that the overseas sales in 1947 were
less than half a million pounds.

Associated

1956 1955
£M £M
Capital goods .. .. .. .. .. 166 13
Sound and television sets .. .. .. 38 4
Sound reproducing equipment .. . 7.6 5.7,
Components and test gear . .. 88 7.5
Valves and c.r. tubes .. 3.5 2.8
40.3 33

The industry’s import-export trade gap has im-
proved considerably, for whilst exports increased by
£7M imports decreased by £2M (from 13.1 to 11.2).

WIRELESS WORLD, MARCH 1957
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Inexpensive High-Quality

CLASS A PUSH-PULL CIRCUIT WITH 5-WATT RATING

IN this article the design and construction of an amplifier
rated to give 5 watts output is given. An inexpensive
output transformer is employed, but an adequate stability
margin has been provided for a wide range of output
conditions. )

The author holds that 5 watts is sufficient for high-quality
reproduction in the average living room, and in a subsequent
article will put forward evidence in support of this view.

The amplifier is suitable for use with the author’s gramo-
phone and microphone pre-amplifier described in Wireless
World for January and February 1955 or with a simplified
pre-amplifier to be described later.

THE aim has been, in the design of this amplifier,
to keep the cost as low as possible consistent with
achieving a performance not audibly inferior to that
given by amplifiers of the most luxurious class.

By careful attention to circuit details, wide stabi-
lity margins are maintained under all likely condi-
tions of use, despite the simplicity of the output
transformer, which was specially designed by the
author for this amplifier.

The amplifier has an h.t. voltage of 300V and,
with the circuit as shown in Fig. 1, requires a sine-
wave input of approximately 4V r.m.s. for 5 watts
output into a resistive load. It is, therefore, suit-
able for use with the pre-amplifier described in the
January and February, 1955, issues of Wireless
World, or simplified versions of that design'. A

ﬁ-w.(’; (HEATERS)
6 s

HHIC)—2 B EARTH

much simpler pre-amplifier, primarily intended for
use with crystal pickups and radio tuner units only,
and employing only one valve, will be described later.
By the addition of two electrolytic capacitors and
two resistors to the Fig. 1 circuit, 5 watts output
may be obtained for a sine-wave input of only 1.4V
r.m.s., the performance in other respects being sub-
stantially unaltered.

In the author’s opinion, an amplifier rated at 5
watts, provided its performance is clean up to the
full output, is quite adequate for domestic repro-
duction of the highest grade, assuming a loudspeaker
of good efficiency—and it should be remembered
that moving-coil loudspeaker efficiencies have tended
to increase considerably as better magnet materials
have been more widely adopted.

Qutput Stage—The most expensive component
in a high-quality amplifier is normally the output
transfermer, on which the outlay is sometimes over
£5. The cost of an output transformer is depend-
ent on many factors, but a very high ratio of shunt
inductance to leakage inductance is always expensive
because it recessarily involves dividing the windings
into numerous interleaved sections.

In the present amplifier design, the output valves
operate under pure class A conditions, and a clean
high-frequency performance can consequently be
obtained with quite a simple transformer, since
there is no need for the leakage inductance between
the two halves of the primary to be as low as is
necessary under class AB or class B conditions.

Lo Gramg;hone and Microphone Pre-Amg;liﬁer » by P.J.
Baxandall, Wireless World, Jan. and Feb., 1955.

Fig. 1. Complete circuit of amplifier. All resistors § watt 20%, except
where otherwise specified. All capacitors (other than electrolytic) 20%,.
Mullard ECC8! may be replaced by 12AT7, Osram B309 or Services type
CV455. EL84 may be replaced by Osram N709, and EZ8] by Osram U709.
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no reason why other layouts should not be used,
provided that the following points are watched:—

(a) The components associated with the coupling
network between the two halves of the double triode
should be mounted close to the valve holder in
order to reduce unwanted stray capacitances.

(b) The output stage anode leads should not be
allowed to come too near to the wiring of previous
parts of the circuit.

(c) The 330-ohm smoothing resistor should be so
mounted that its heat will not harm other compo-
nents.

(d) The transformers should be so positioned that
the hum voltage induced into the output transformer
by the stray magnetic field from the mains trans-
former does not give rise to an undesirably high
hum output from the amplifier. In case of doubt, a
simple experiment may be done before building the

ANODE
150
1,650 T G20t
: 7501 ~ 50
+HT 2297 12500 ]
>—0 250 L
)2 42T
16507 0 COM
ANODE s
V3 anooe SECTION 3
Fig. 4. Transformer wind- +HT.— - f

ing details.

V2 ANODE
_WM/EACOHEW/,

amplifier, as follows. Connect the primary of the
mains transformer to the mains and the secondary
of the output transformer to a loudspeaker. On
moving the transformers about, it will be found that,
even when they are very close together, there are
certain positions in which the hum is almost zero.
One such position is with the axis of the windings
on the mains transformer passing through the centre
of the output transformer at 90° to the axis of the
windings on the latter. In the author’s layout, the
transformers are not quite arranged in this ideal
way—to have adopted it would have required an
increase in chassis size—but the hum, whilst just
noticeable on first switching on, falls to a com-
pletely negligible level as soon as the amplifier
warms up and feedback becomes effective in reduc-
ing the hum output. :

It will be seen that in the prototype tag strips
have been used instead of a group board. The type
of tag strip employed, which has tags at in spacing,
has much to recommend it for home-constructed
equipment; it is easily cut to length, tags may be
removed where necessary for fixing screws, and two
strips. may be mounted at just the right distance
apart to accommodate the particular components
used in an elegant manner. The strip is readily
available, e.g., from G. W. Smith & Co., 3, Lisle
Street, London, W.C.2.

A 6-pin socket* is provided for making connec-
tions to pre-amplifiers, etc. The amplifier input
lead in the corresponding cable should be separately
screened, but none of the other leads in this cable
need be screened. In the prototype, a Belling-Lee
coaxial socket is also provided for the input, which

* The socket may be obtained from Painton & Co., Ltd.,
Kingsthorpe, Northampton, and has the catalogue number 500472,
The corresponding cable eritry plug has the number 500198.

112

may be found convenient in cases where the input
source does not obtain its power supply from the
present amplifier, A further provision is that one
pin on the 6-pin socket is connected to the 15-ohm
output terminal of the amplifier; this enables a
simple peak programme meter, whose circuit will
be given later, to be built into the pre-amplifier unit,
if desired, but supplied with signals from the output
transformer secondary.

Large screw terminals (Belling-Lee Cat. No.
L. 1004/11) are used for the loudspeaker connec-
tions, and- whilst these are more expensive than a
socket strip, they are, in the author’s opinion, much
the most desirable form of connector for the pur-
pose. Socket strips tend to lead, sooner or later, to
the .use of match-sticks!

Transformer Details.—A transformer suitable for
this amplifier may be obtained from R. F. Gilson,
Ltd., and is known as Type WO 893. A similar
transformer may be obtained from Partridge Trans-
formers, Ltd., and is known as their type P4076.
For readers who prefer to wind their own trans-
former, the winding details are given below.

Core

lin stack of laminations (inter-Services size 429A)
as Fig. 2, 0.014-in thick in ordinary silicon iron such
as Stalloy (111A), Silcor IT (29A) or Strantranis No.
1 (43A). The laminations may be interleaved
alternately in the normal manner.

The frequency down to which the amplifier is
capable of delivering its full rated output may be
appreciably lowered by using “Unidi” or “ Unisil
laminations. These are made of grain-oriented
silicon iron, such as is used normally in C-type cores,
and have superior magnetic properties in the rolling
direction but not at right-angles to this direction.
With “waste-free” laminations, however, as may be
appreciated from Fis. 2, the laminations may readily
be stamped so that, throughout the major part of the
magnetic circuit, the flux is in the preferred direc-
tion in the material. Despite the technical advan-
tage of this material, the author doubts whether its
use in the present amplifier would confer any audible
advantage whatever on any kind of musical pro-
gramme. A transformer with “Unidi” laminations,
otherwise similar to the normal model, can be
supplied by R. F. Gilson, Ltd., and by Partridge
Transformers, Ltd., who describe it as their type
P4077.

Bobbin

To suit core, tsin material.
Windings

Section (1). 1,650 turns of 38 s.w.g. enam., in nine
or ten layers, with 0.002 or 0.003-in transformer
paper between layers.

Cover with three layers of 0.005-in Empire cloth
before winding section (2).

Section (2). In three layers, with 0.002 or 0.003-in
paper between layers, as follows:—

1st layer—42 turns of 22 s.w.g. enam.
2nd layer—29 turns of 20 s.w.g. enam.
3rd layer—29 turns of 20 s.w.g. enam.

All connections between layers to be brought out
as shown. (Fig. 4.)

Cover with three layers of 0.005-in Empire cloth
before winding section (3).

Section (3). As section (1) and wound in same
direction.

(Continued on page 113)
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The Short-Circuited Turn

DETERMINING THE CONDIT!IONS UNDER WHICH

USEFUL OR JUST HARMLESS

IF a quick skimming through the standard books
is any guide, nobody seems to have bothered very
much about the short-circuited turn, although it
leads a life which at first glance is comparable to
that of Jekyll and Hyde. The faulty low-frequency
coil dors not prevent us using a brass slug to tune
our high-frequency coils. Why is there this split
behaviour? Where does the division between the
useful and the useless lie?

The obvious thing to do is to draw the actual
circuit of a coil with a short-circuited turn and
calculate its impedance. If the result can be expressed
in simple terms we should be able to build up a
behaviour picture: if the result is just a long mathe-
matical expression we shall have to work out enough
special cases to provide the foundation for a general
pattern. Fortunately, it turns out that, if you make
the right approach, the result can be expressed
in terms which are already familiar in quite a different
context, And then we see that this is just what we
might have expected. :

The basic circuit is shown in Fig. 1(a). The
wanted circuit is an inductance L, having resistance
R,. This is itself a simplification, because shunt
losses are neglected, and at high frequencies the
series resistance will not be constant. However, it
is better to understand a simplified system than to
fail to understand the phenomena at all. The
short-circuited turn, which may be more than a
single turn, of course, is taken to be the separate
winding L,, imperfectly coupled to L,, and this is
considered to have what we may call a self-resistance
of Rz.

The transformer L,L, can be replaced by its
equivalent circuit to give the network of Fig. 1(b).
This is one of the equivalents given some time ago
in Wireless World'. Moving over to the other
side of the ideal transformer we get the form shown
in Fig. 1(c). Now we are ready to write down the
impedance of our coil with its short-circuited turn.

The parallel combination of %L, and k%*°R,
has an impedance Z of

1 1 1 )
/ <jwk2L1 +k2n2R2 o

so that the total impedance is
R, oL (1 —F?) +jwl k% Ry/(j wL,k? + E2?R,)

=R, +jowLy(1 —E2)+jwL kR (k'R , —
Jolyk)/(®L %kt +k'n'R,?)

=R, + oL, %R /(w?L,2%k* + k' *R,2)

+ioLy(1—E2)+ joL k% R,2/(w?L,2k4 + k4niR,2)

j lek Aang
JjoL k*+k*n*R,

! “Some Electrical Theorems,” by W. Tusting, November 1954
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iT MAY BE HARMFUL,

By THOMAS RODDAM

After some multiplying and rearranging we come

to the form:
. 2 2 2L2
1+w L, <1+nkR2>
n*R,? R,
Z=R, e
1+ 22
n‘R,?
2 2
14958 gy
. n'R,?
+jwl, 9D
1+
n’R,?

Still, you may think, pretty intractable. But now
let us substitute f?=w?L,?/n'R,® and r=#%%2R,/R,
and we have

14-(1+r)f? = 1R
=R iip LA v

In this expression “ f * is proportional to frequency.
If f is zero, the impedance reduces to R;-4jwl,
just as we should expect, because the transformer
action to the short-circuited turn is ineffective.
If f is very large indeed, the impedance is Z=
R, +#%k?R,+jwL (1 —k?%. Looking back to Fig 1(c)

R, R,
L L, (2)
k
R‘ L](l‘kz) I—-———_"
1 T
! |
! 1
KL, ! : R, (b)
! 1
: |
o -
IDEAL
kn:i
R, L G-kd)
LI kg, (c)

Fig. I.
resistance *” of R,.
simple network (c).

(a) The short-circuited winding Ly has a “self-
It can be transformed via (b) to the
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this again is just what we should expect, because
jwL, is so large compared with n%4?R, that we can
neglect it, Can we easily find out what happens in
between? .

The resistance and reactance terms each have the
form

M=Q1+a3/1+f%

If we can deal with this, we can deal with each
of the components of Z. Let us take logarithms:

log M=log (1+a’f*)— log (1+f%
You may already have recognized the form of the
expression: you may recognize the form log (1+4f3).

Just in case you have not connected it up, consider
the circuit of Fig. 2. For this circuit

2
A - »2C2R2
Q) 1+ «2C2R

and if we put «?*C*R?=F?
the frequency response is 10 log (1+F?) decibels.

This is a very familiar shape indeed. In some
articles on feedback problems in Wireless World?,
I described how straight-line approximations couild
be used to sketch out characteristics of this form.
You can find a summary of this in Langford-Smith,
““ Radio Designer’s Handbook ” (p. 363). In very
simple terms, we assume that if F is less than unity
we neglect it: if F is greater than unity, take (1 +F?)
~F? so log (1+F?~2 log F. This is a straight
line on graph paper using a logarithmic scale for
frequency. A rather better sketch is obtained by
noting that at F=1, 10 log (1 +F?&s3 which gives
a point at the corner to enable it to be rounded
off.

With this connection established, the form of M
becomes familiar too. It is a ¢ step » characteristic,
the shape we introduce in our feedback amplifiers
to manceuvre past a point of inadequate stability.
In its simplest approximation form it consists of
two horizontal sections, M=1 and M=ga? joined
by a sloping line, The corners are at f=1 and
f=1/a. All we need to do, then, is to draw this
pattern, remembering to use logarithmic scales.
It isn’t, of course, necessary to hunt out log-log
graph paper for this. I prefer to use centimetre
squares, scaled in octaves. This is much cheaper,
and it gets over the difficulty that only too often
one has a supply of one maker’s log paper one year,
and another maker’s the next. Centimetres are
always the same size.

Now let us turn back to Z. The corners of the
resistance characteristic are at f=1/4/(1+7) and
f=1, and the corners of the reactance at f=
1/4/(1—k?) and f=1. TFor the sake of an example,
let us take

r=3
and (1—k%)=0.25, i.e., k*=0.75,

The step heights are: for R, 4
for L,, 4
and the corner frequencies: for
R, f=1 and f=}
L, f=1 and f=2.

Fig. 3 shows the simplified shapes which are
obtained.
We are now in a position to look more generally

£=0.865.

? * Stabilizing Feedback Amplifiers,” March 1951.
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Fig. 2. For this network R
Vi/Vo = I+jwCR, so
|V Vs|2=1+«2C2R2,
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Fig. 3. Typical shapes obtained using the straight-line

approximation method for the conditions discussed in the
text.

at what happens. The key frequency is obviously

given by f=1. Looking back we see that
f=oLyn’R,

so that the key frequency w, is given by
w0=n2R2/L1

Below this frequency the resistance has already
been increasing, while the inductance has stayed
unchanged: above this frequency the inductance
is falling, but the resistance has already reached
its limit.

The next important frequency to consider is
given by f2=1/(1 +r) so that it is just

wg= woly/(1+7).

This tells us where R starts to rise.

The third important frequency is where fi=
1/(1—#* when L reaches its final value. It is,
of course, wy= wy/4/(1 —k?),

Before going on to explore these details, let us

- just add to Fig. 3 a line showing frequency as a

function of frequency—a straight line, as you might
expect; and then a simplified graph for Q=wL/R
which on a log-log scale gives us log Q=log w+-
log L—log R.
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To draw this we simply add and subtract, as
indicated, the lines already drawn. We see that
Q increases up to w;, with Qow, then decreases
with frequency between w; and w, with Qol/w
and finally, above w, increases with frequency again.
This Q-factor is not, in general, the true Q of the
coil, because it takes account only of the copper
loss, and even this is assumed to be constant. The
effect of the short-circuited turn is, however, clearly
shown. In general terms it reduces the limiting
Q by a factor of (1—£2)/(1-+7).

Some Numerical Examples

Now, perhaps, we might go on to discuss some

of the implications of our results. If we have a

true short-circuited turn, by which I mean that

L, is actually part of L;, nR,=R,; because the area

of the conductor is the same for the two windings

(or parts of the winding). Consequently
r=n?k"R,/R,=nk?

In a low-frequency coil, k% will be near enough
to unity not to be worth keeping in the picture,
so that rasn. The key frequency is n?R,/L, or
nR,/L;.

Let us try some numbers: a coil for a low-frequency
filter might well have an inductance of 100 mH,
with 1,000 turns and a resistance of 10 ohms. At
1,600 c/s, this coil would have a Q of 100. It is,
in fact, a good coil. Now let us assume we have a
short-circuited turn. The resistance will start
to rise at a frequency

w,=we/(1-+n)t (since r=n)
=nR,/L(1+n)t
~nR,/L (since # is large enough for 1+nasn).

Thus w,=n%10/0.1=100n3%,

The maximum value which » can take is 1,000,
when a single turn is shorted. Then «;=3,000,
roughly, and the frequency is 500 c/s. If a block
of 10 turns is short-circuited, w,=1,000, and the
frequency is about 160 c/s. The values of w,
lead to frequencies of 16,000 c/s and 1,600 c/s.
As we have seen, it is only above the key frequency
wy that the inductance starts to fall. A test at
1,000 c/s, then, would show the correct inductance
but very high losses. As we have already seen, the
resistive term tends towards (1-+r) times its normal
value, so that on the basis of the straight line approxi-
mation the resistance will be 10,000 or 1,000 ohms
for the two values of # at w,,.

Now let us look at the brass tuning slug. In a
high-frequency coil we might make k2=1%, and since
the slug is very much thicker than the wire of the
coil, #R, will be much less than R;. To get some
figures, let us consider a 10-turn coil, and a slug
made up of 10 turns.in parallel. Then R,=R,/100
and r=4x100X133=0.5. The resistance of this
coil will be increased by 50%,, while the inductance
is brought down to one-half its original value.
To adjust the coil we withdraw the slug, and as we
make & smaller, L will rise and R will fall. If we
only need a 10% reduction in L. we can take k2=
0.1 so that R only rises by 10%. That certainly
is not too expensive.

These two examples confirm the result which we
might have derived from our expression for the
impedance: in most practical situations the first
parameter to examine is r. If r is small, nothing much
will happen to the loss of the coil. If % is very
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small, nothing will happen to the inductance either,
but a small value of £ does not necessarily mean a
small value of r. It helps, though, as you would
expect, because if the short-circuit isn’t coupled to
the coil it can’t do much harm. Keeping R, low
keeps r small, so that a silver-plated slug will be
slightly better than a brass one. But for a small
adjustment, &2 will look after this, and as we saw,
you may only be losing 10%. It is interesting to
notice that if we had altered our 10 parallel turn
slug to a two-*‘ turn >’ slug, each turn made up of
5 standard turns, although #2? would have fallen
to 25, R, would have risen to R,/25 and r would not
have been affected. .

Having checked for good or bad by examining r,
a test for the active frequency region begins with the
determination of w,. This tells you whether your
application is likely to find the shorted-turn disturb-
ing the inductance or the resistance.

In all the discussion above we have used the
straight line approximation. Of course, the whole
analysis is based on an approximation, but for the
benefit of those who want to see how much the
smooth-curve solution deviates from the straight-
line form, I have added the smooth curve to Fig. 3.
The basic smooth curve can be found asin Fig. 7.55D
of “Radio Designer’s Handbook.” and a general
survey is given on pages 363-365. All that need
be done is to add the smooth standard curves instead
of the approximation. The straight line approxima-
tion is at its worst near the corners of the character-
istic, so that Fig. 3 makes it look just about as bad
as it can be. With a little practice it becomes fairly
easy to sketch in the rounding and to produce a
freehand curve quite close enough to the correct
one. Fig. 7.55F of the above shows how this sort
of technique comes out in practice.

Screening Problems

Can we make use of all this work for any other
purpose? Life is not all slugs and defectives.
One fairly obvious application is to the problem of
screening coils. The screen is just a short-circuited
turn, and the problem resolves itself into the deter-
mination of 2 and R,. The only simple expression
I have been able to find is given by Terman (*‘ Radio
Engineer’s Handbook,” 1st Edition, p. 71, equation
87). He gives an approximate expression for the
coefficient of coupling between two coaxial concentric
coils as k=a?l/A%x, where a and A are the radii
of the inner and outer coil, and 2/ and 2x are their
respective lengths. If we assume the screen to be
twice the length of the coil itself and the screen radius
to be twice the radius of the coil, this gives us k=3.
From what we have already seen, the limiting induc-
tance is L,(1 —%?2) so that we lose rather under 29,
of our inductance. If we also assume that the
screen is the same kind of conductor as the wiring
we get back to the expression r=wnk2

For a 10-turn coil, then, r=0.156. In this par-
ticular case the inductance drops 1.56%, but the
resistance goes up by 15.6%.

Unfortunately these figures are in violent disagree-
ment with those given in Section 10.1 vii of Langford-
Smith. The RCA curves for k? rather suggest a
misprint in Terman, because there would be fair
agreement if Terman’s expression were actually
for k2. This leads us to the conclusion that the
effect of the screen is to drop the inductance about
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12% and increase resistance to more than double
its initial value.

It is rather a pity that there is this disagreement.
However, the RCA curves for k% can always be
used, and the expression for r enables us to get some
idea of what will happen to the losses. We can also
get some idea of the frequency range over which L
will be varying. This is important, because we often
find it convenient to test a coil at one frequency and
use it at another. A screened coil may have a different
inductance when the frequency is changed. When
measuring the self-capacitance, too, we assume that
the inductance itself is constant, With a screened
coil this is not necesscrily so.

One feature of our results not yet discussed is
that there is a worst value for the quantity #?R,.
If n is fixed, this means that there is a worst value
for R,: if nR, is fixed, the case of a short-circuit on
a uniform winding, there is a worst vslue of .
To examine this effect we may proceed to differentiate
the expression for Z: I haven’t done this, because
it seems to be one of the easiest ways to cover a lot
of paper without arriving at any results. Let us
try a rather more roundabout approach, confining
our attention for the moment to the resistance.
In fact, it is only the resistance which behaves in
this way, but the proof of that I shall leave to the
reader.

We have
5 1A+ o

The only term which varies is the factor rf’ 2/(1 +72).
This is a maximum if (1-+f2)/rf? is a minimum.
So now we need only think zbout

1 1
AT
and this is
R, n4R,? R, R,
7ER, oLt 7R, B [
Ry [7°R, wl,
T RwL, [le + an.ziI
It is fairly well known, and fairly easy to prove,

n’R, N _1_
w?L,? n’R,

ig. 4.
s Fig.

screening tape.

INCREMENTAL RESISTANCE

Variation in incremental resistance of a
telephone cable with thickness of the copper

that a quantity (a4 1/2) has a minimum value when
a=1. A quick numerical check will show how

very plausible this is. Therefore if
n’R,
oL,
the resistive term is a maximum. Since
1,1 2R
rf r kaLl

at this point, the circuit resistance will be
R=R,(1+k%wL,/2R,).

If you like bringing in Q, you can write oL,/R;=Q

giving R=R,(1 +k42Q/2) and the peak occurs when
n’R,
R, Q

An application of this part of the analysis can be
found in ‘“ Recent Developments in Long-Distance
Telephony,” A.C. Timmis, ¥.I.E.E., Vol. 78, p. 601,
June 1936.

In an appendix we find Fig. 4 (based on Fig. 15,
loc. cit. p. 615). This shows how the resistance
term in the basic characteristics of telephone cable
varies with the thickness of the copper tape used
for screening. The screen acts as a short-circuited
turn coupled to the long narrow loop formed by the
pair of conductors. Roughly speaking, R, will be
inversely proportional to the thickness of the screen.
As we expect, there is a worst value of R, for any
particular frequency. As the frequency is increased,
this maximum occurs at higher values of R,, or
lower thicknesses. And the figure shows, too, that
the incremental resistance at the maximum is roughly
proportional to the frequency of the maximum.
All in accordance with theory.

Other Applications

Although only a very rough picture can be obtained,
the theory of the short-circuited turn does give some
idea of why you need to use thinner laminations
in an iron-cored coil if you want to get a good Q
at higher frequencies. Each lamination, is, in section,
a small shorted-turn. The thinner the lamination
the higher the value of w,, the key frequency.
Different material resistivities alter wg too: the results
are only of value in providing
a general concept, because
the currentdistributionacross
the lamination alters with
frequency, and R, is by no
- means coustant,

As any reader who has pro-
gressed this far will have seen,
the short-circuited turn is
worth a detailed study. The
theory has wider application
than would appear at first
sight; it shows us that there
are some mathematical opera-
tions which come in useful
for all sorts of purposes and
it leads to an agreeably tidy
solution. There is, of course,
no great new discovery in-
volved. All this article has
attempted is a tidying up
operation: it has certainly

1
0 2 4 6 8 0
THICKNESS OF SCREEN (MILS)
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tidied up my own ideas on this
pleasantly ordinary problem.
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LETTERS TO THE EDITOR

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

Colour Television

WHILE the B.B.C. were transmitting some NTSC-
type colour television for the benefit of M.P.s a few
weeks ago I happened to look in at the monochrome
version, and I must say I was not at all impressed by
the compatibility. The pictures had an unaccustomed
soft look, which might have been due to sub-carrier
interference (visible on my set), or to some fault of
gamma correction, or to the loss of luminance detail by
gamma correction described by Dr. White in your
February issue. It would be interesting to hear an
explanation from the B.B.C.—and also if they were
using a “notch” filter to reduce sub-carrier interfer-
ence, or some other method.

I would certainly mark the effort as “ 8- » or “well
tried,” but for mie, at any rate, compatibility has got
to be perfect. Such pictures would not be at all accept-
able as a regular thing—although I must say I enjoyed
the show rather better than the normal B.B.C. pro-
grammes! (Perhaps it was necessary to “sell”
compatible colour to the hon. Members.)

London, S.E.22. K. R. McALISTER.

WHILST I am in no position to discuss the attitude
of our General Post Office in relation to the possible
transmission standard . for colour television signals,
R. F. Colvile may like to know that a similar state of
affairs to that prevailing here exists in the United States
and throughout a large area of Europe.

The American approach is rather interesting as it is a
guide to the mysteries surrounding the preoccupation
with a 405-line colour TV standard in this country.
In short, the ATT and Bell networks convert the NTSC
full-specification signal to a “Narrow Band NTSC
Signal,” the relative details are that the colour sub-
carrier is shifted to 2.66 Mc/s approximately. Apart
from scanning rates, therefore, the total occupied spec-
trum (3 Mc/s) closely resembles that currently used in
the B.B.C. tests. -

Speaking personally, I feel that it will be quite a long
time before the Television Advisory Committee reaches
a final decision, and even then they will be influenced by
the viewpoint of the major manufacturers and the over-
all economic situation.

Winston Electronics, Ltd., G. LEVINE.

Shepperton, Middx.

EXISTING systems of colour television are governed
by two constraints: (a) the receiving apparatus is
assumed to use a three-component method of recon-
structing the coloured picture and (b) the transmission
is required to be compatible.

If it were not for . these constraints, the obvious
method of transmitting a colour picture which would
still be usable on monochrome receivers would be to
transmit luminance, hue and saturation, the first accord-
ing to the existing monochrome standards. But hue
and saturation are not convenient variables for the re-
construction process. So far as I know the only
variable-hue device is an adaptation of the Kerr cell,
which implies a projection receiver, and there is no
direct variable-saturation device.

In a linear system the luminance, hue and saturation
signals could be translated in the receiver into red; blue
and green intensities, but this is excluded if gamma
correction is applied at the transmitter to anything
more than the simple luminance signal, It could be
removed from the latter by an inverse gamma correc-
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tion at the receiver before setting about the construc-
tion of three colour components. In these days when
crystal diodes are quite cheap, is it really impracticable
to require the manufacturer of the receiver to incor-
porate in it the non-linear circuit which is needed to
compensate the gamma of the picture tube? One could
then transmit true luminance and colour signals.

A realistic assessment of the importance of absolute
compatibility depends on a forecast of transmission
schedules. Will all transmitters go over to colour for
the whole of their transmissions as soon as a colour
system is established, or will there be at least an inter-
mediate stage in which some programmes will still be
transmitted in monochrome? Will the cost of colour
receivers remain so far above the cost of monochrome
receivers that there will still be a market for the latter,
and will programme production costs be much higher
in colour than in monochrome?

Only in the light of answers to these questions can
one decide whether the whole future of colour tele-
vision should be prejudiced for the sake of absolute

compatibility.
Birmingham. D. A. BELL.

Scale Distortion Again

WHILST I fully agree with the arguments put forward
by your reviewer, M. G. L., in his reply to Stanley May
(p. 30, your January issue) I think he did less than
justice to Vox Productions in his review of their record
DL130, “This is High Fidelity.”

The main part of the booklet issued with the record
was a photo-copy of the American version. But a
number of comments that seemed to be required to
adapt the text to British practice was made in a fore-
word which the British company asked me to write.
In that foreword the point was specially made that most
British acoustic engineers did not concur in the
American advocacy of a “compensated gain control ”
based on the Fletcher-Munson curves.

It has always seemed to me that far too much im-
portance has been attached to these curves (which
after all are only an empirical expression of the average
of a number of observations made during a particular
series of experiments); and, indeed, that they have been
applied as authoritative evidence in circumstances
which are outside their terms of reference. They pur-
port to show the intensities of pure tones of equal loud-
ness at different frequencies, the loudness being based
on the average of the judgments of the persons who
were concerned in the experiments. But it does not by
any means follow that if a piece of music is reproduced
at a volume level greater or less than the original (what-
ever that may mean!) the frequency response should
follow the contour of a Fletcher-Munson curve. Logi-
cally, there is no necessary relationship between the two.
An entirely different set of experiments would be neces-
sary to determine (even if it could be determined with
any precision) what are the rules that should be applied
to reproduction at different volume levels in order that
the result may sound natural.

The beginnings of such a research were started by
G. A. Briggs and his associates at his Festival Halil
“demonstrations. They showed conclusively that the in-
tensity level which reaches our ears in a concert hall is
much smaller than we had previously assumed, and in-
deed that it is possible to achieve the same level in one’s
home without the music sounding over-loud, even to
the ladies. But they told us nothing at all about the
desirable frequency response for reproduction in the
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home, whether at that intensity or at higher or lower
intensities.

Assumptions which are extrapolations of observations
in particular experiments are very risky in the field of
hearing. Who, for example, could have supposed on
a priori grounds that when a complex sonorous vibra-
tion from a loudspeaker is presented to the ear it will be
resolved, not into a set of constituent tones, but into a
series of groups of tones, one group representing a
violin, another group a piano, another an oboe and so
on? Why doesn’t the ear do something analogous and
sort out what one might term (for shortness) the stereo-
phonic components in the vibration?

1 suggest that until we have specific ad hoc evidence
in this matter of loudness v. frequency response we had
better reserve judgment and simply adjust our controls
to please our womenfolk.

Technical Editor, PERCY WILSON.

“The Gramophone.”

Information Theory and Broadcasting

SO the human mind is to be turned into a “black box”
of calculable capacity for insertion into a communication
chain! That thought (editorial comment, your January
issue) rather shocks me. Anyway, I doubt if you have
succeeded in showing how Information Theory can be
applied directly towards improving broadcast pro-

grammes. All the same, I agree that the programme
people might benefit from studying the underlying
philosophy. . :

Take the information content of television pictures.
V. J. Cooper, after pointing out (your April 1956 issue)
that the vision bandwidth is 100 times greater than that
of the accompanying sound, went on_to assert we get
very poor value for the extra Mc/s. Your editorial set
me trying to verify Mr. Cooper’s assertion. After spend-
ing quite a lot of time in watching typical programmes,
my conclusion was that he did not exaggerate. Indeed,
there were occasions when the semantic information
content of the picture seemed to be a negative quantity!
The sound transmission alone sometimes evoked in my
mind a visual image that turned out to be more satisfy-
ing, pleasing or appropriate than the picture seen on the
screen when I reopened my eyes. And I am not sup-
posed to be a highly imaginative type.

Reading, Berks. C.]. STRATTON

THE editorial of your January issue advances strong
arguments which show that the B.B.C. should make a
complete reappraisal of the regional broadcasting system.

I had hoped that when the v.h.f. network spread it
would carry a cosmopolitan programme of the most
general interest, leaving the medium waves for the
Regions, but, alas that was not to be. I fear that the
eagerly awaited v.hf. station at Rowridge will carry the
West Region service instead of the far more apposite
London programmes.

Romsey, Hants. B. JAMES.

Television Interference

IN your February issue  Diallist * refers to, and expresses
some surprise at, a few cases reported from the Leeds
area of interference from the Holme Moss v.h.f. sound
transmissions with television reception from the same
station.

This is most. likely second-channel interference on
television receivers having non-standard ifs. in the
20-Mc/s region with, of course, their local oscillators
“high.” There are still quite a few of these receivers in
use, and the second-channel rejection of some is unfor-
tunately not all that could be desired. The trouble can
usually be overcome by the use of a simple stub rejector
consisting of a section of coaxial feeder cut to the appro-
priate length and connected at the aerial input to the
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receiver. The alternative of fitting some sort of second-
channel rejection circuit inside the receiver or changing
the if. is not always convenient, but may be necessary
in some cases.

Second-channel interference has also been experienced
by viewers in the Norwich area since the v.h.f. sound
station sharing the same site as the Norwich television
station was brought into operation in December. Here
the trouble affected television receivers having ifs of
19.5 Mc/s (sound) and 16.0 Mc/s (vision), which when
tuned to Channel 3 for reception of the Norwich station
56.7 Mc/s (vision) and 53.25 Mc/s (sound) are prone to
second-channel interference on vision from the v.h.f.
Light Programme transmitter on 89.7 Mc/s and on
sound, but to a lesser degree, from the v.h.f. Third
Programme transmitter on 91.9 Mc/s. The B.B.C. has
given advice on the problem, and thanks to the energetic
efforts of the radio trzde and of local Post Office engineers
the complaints that have been received are being dealt
with effectively. None of this trouble is, of course, being
experienced on television receivers with ifs of
38.15 Mc/s sound and 34.65 Mc/s vision, which have
now been adopted as standard by the radio industry.

Engineering Information
Department, B.B.C. L. W. TURNER.

Transistor Symbols

I FIND I have been guilty of unconscious plagiarism
in submitting the transistor symbol shown in your last
issue. Something very similar ap-

peared earlier in the December,

1956, issue of the Journal of Scien-

tific Instruments (see sketch) in a

paper by Bane and Barber. My

apologies are nevertheless tinged

with satisfaction at getting this

support from such an august body )

as The Institute of Physics (which publishes the Fournal)
and from the authors, who are N.P.L. people. -

London, S.E.5. JAMES FRANKLIN.

Etymological Inexactitude

“CATHODE RAY” rebukes me in his letter (Feb.
issue) for treating the word “data” as singular. In so
doing I was, strictly speaking, as fully guilty of an ety-
mological inexactitude as he himself is in his letter when
he uses the word “panchrome” instead of the puristi-
cally proper word “pantochrome.” No doubt he is
consistent and takes his offspring—or, more correctly,
little Fluorescences—to the “panmime” which pedantic
people still call a pantomime.

But, seriously, although we are obviously both trying
to follow modern usage, I have by far the stronger case.
Nowadays the word “datum ™ has a special positional
meaning as in the sentence “sea level is the datum for
measuring mountain height.” In English, it is no longer
the singular of “data,” The word “data™ has virtually
become a singular noun in its own right in the same way
as the word “agenda,” to which, Sir, you so rightly call
attention. Whoever heard the Chairman of a committee
say “Gentlemen, the agenda are rather long to-day™;
and if there be only one item on it, does he call it an

agendum? .
“FREE GRID.”.

Peak or R.M.S.? _

I HAVE always been under the impression that there
was a convention that all audio and r.f. voltages which
would normally be measured by a valve voltmeter were
expressed as peak values, and I have for a number of
years used a valve voltmeter which starts with a diode
probe.

1 notice lately, however, that there is a tendency for
other forms to become popular. For instance, the instru-

119

www americanradiohistorv com


www.americanradiohistory.com

ment shown on page 611, December issue, measures the
mean or average value, although it may be calibrated to
read r.m.s, or peak on some definite waveform. There
is another one advertised on p. 144 (Dec.) which may
be similar.

Many makers of recording tape and recorders do not
state whether the figures they quote for erase, bias and
signal voltages are peak or not, and I think I have seen
one tape advertisement where r.m.s. figures are quoted.

This all seems to be adding up to some confusion.

Bideford, Devon. THOMAS G. WARD.

Guarantees

I AGREE with your February editorial that guarantees
are usually unsatisfactory.

OQur firm’s guarantee reads “Departures from the
specification during the first 12 months of proper use
will be corrected free of charge.” This at least has the
merit of brevity, and our customers evidently like it.

Servomex Controls, Ltd. R. C. STEEL.

Jarvis Brook, Sussex.

Radar Displays

I REGRET to take issue with anything which Dr.
Eastwood has to say on the subject of radar displays,
I believe that the substance of his comments in his letter
in your issue for December is perfectly correct until
it makes the claim that the first perfected comprehensive
fixed-coil display system used in this country was
developed and produced by Marconi’s Wireless Tele-
graph Company in association with the R.R.E.

There is perhaps little credit in any case in being
first in the field, but for the record I should like to point
out that the Liverpool harbour radar, designed and
developed by A. C. Cossor Limited for Sperry Limited,
incorporates a fixed-coil display which has proved satis-
factory in operation since it was officially commissioned
at an opening ceremony on July 3rd, 1948. The first
M.T.I radar in operation at London Airport, also
designed by A. C. Cossor Limited, which was installed
there in July, 1953, incorporated a fixed-coil display and
interscan provision for a C.R.D.F. presentation.

A. C. Cossor Ltd,, - K. E. HARRIS.

London, N.5.

COMMERCIAL

Signal Sources, including noise and pulse generators, take
pride of place with some 90 pages in the 1957 catalogue
of measuring instruments from Marconi Instruments of St.
Albans, Herts. . There are also instruments for measuring
voltage, power, frequency, f.m. deviation, distortion, field
strength, Q and standing waves. An industrial - section
includes X-ray apparatus, moisture meters and pH meters.
The catalogue is lavishly illustrated with photographs and
functional diagrams.

Non-Soldered Connections by means of “taper recep-
tacles” or small tubular units of silver-plated brass into
which tapered pins are inserted. These and many other
types of terminals (for soldering) and accessories are listed
and illustrated in a catalogue from Harwin Engineers,
Nibthwaite Road, Harrow, Middlesex. :

Tape Amplifiers, for recording and reproduction, designed
for various well-known makes of tape decks and also for
double-channel stereophony. Four models, as well as two
other amplifiers for sound reproduction, are described (with
specifications) in an illustrated catalogue from Shirley
Laboratories, Worthing, Sussex. Overseas distributors are
gound Diffusion (London), Duracraft Works, Portslade,

ussex.

Electronic Reading Machine for recognizing printed char-
acters at 120 per second and recording the information on
punched cards; or tape, or magnetic tape, for computer
input. This is one of the new projects under development
outlined in a review of progress by the Solartron Electronic
Group for 1956. Available from the company at Thames
Ditton, Surrey.

Interlocking Storage Trays for small components, suitable
for factory assembly benches. A new ‘““midget” range,
moulded in phenolic material, is illustrated in a leaflet from
Il;recision Components (Barnet), 13, Byng Road, Barnet,

erts.

Polythene Sheets in gauges between 0.0lin and 0.125in.
Physical dpropetties and applications of “ IRIDON-1000 > are
described in literature from the Iridon Division of Com-
mei'cial Plastics, 1, Avery Row, Grosvenor Street, London,

Coated Soldering Bits with thin layer of an iron alloy
over the copper to protect it against oxidation. Claimed
to last 10 times longer than conventional bits. Various sizes
and shapes, for screwing or plugging into irons, with notes
on use and care, are given on a leaflet from the Hexacon
glesct};ic Company, 276, W. Clay Avenue, Roselle Park, N.J.,

Barium Titanate Pickup cartridges claimed to be im-

pervious to distorton from humidity and temperature
changes. Change of styli (normally sapphires) by turnover
method. Weight: 5 grammes. Frequency respomse curve
120
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and other performance data given in a leaflet from Tech-
nical Ceramics, Wood Burcote Way, Towcester, Northants.

A.M./F.M. Signal Generator covering 7.5Mc/s to
230Mc/s. Internal frequency modulation: 1,000c/s with
fixed deviation of + 60kc/s, or mains frequency with variable
deviation of 0 to + 150kc/s. External modulation: between
20c/s and 20kc/s for deviation up to + 150kc/s. Amplitude
modulation: 10% or 309% at 1,000c/s. Crystal calibration
at 5-Mc/s intervals. Specification on a leaflet from Advance
Components, Roebuck Road, Hainault, Iford, Essex.

Pencil-Type Soldering Irons. A range of six Oryx models
for low voltages between 6V and S50V, lengths 6-7in and
bit ‘sizes g to -%in, are described in a leaflet from Antegx,
3, Tower Hill, London, E.C.3. Mains step-down trans-
formers are also available.

Subminiature Electrolytic capacitors, siitable for transistor
circuits and hearing-aids. Five new types (CE58) with
capacitances from 0.25 uF to 6 uF and working voltages of
25V to 1.5V, measuring only #in long X in diam., listed in
Technical Bulletin No. 51 from The Telegraph Condenser
Company, North Acton, London, W.3. Also a miniature
range, l{gin X 3in and 2-100 uF in Bulletin No. 52.

Crystal Set using a germanium diode. Leaflet from the
British Distributing Company, 591, Green Lanes, Harringay,
London, N.8.

Moving-Coil Pickup, with diamond stylus for microgroove
and sapphire stylus for standard records. Response: 20 c/s-
16 kc/s constant velocity on microgroove. Compliance:
better than 6 X 10~° cm/dyne.- Stylus pressure: 5 grammes.
Leaflet on model GMCS5 from The Garrard Engineering and
Manufacturing Company, Swindon, Wilts.

Miniature *“3000” Relay, with twin silver contacts,
buffered springs, and coil consumption in the region of
0.075-0.2 watts, depending on contact arrangements
required. Coil resistance, any value up to 5,000 Q. Overall
size, 13inX 1.%inX 4in. Made by PAR of Nottingham and
distributed by D. Robinson and Co., 58, Oaks Avenue,
Worcester Park, Surrey.

Valve Retainers of various types. A manual listing a large
number of CV valve types and their commercial equivalents
with appropriate data on retainers and top-cap connectors.
From Electrothermal Engineering, 270 Neville Road,
London, E.7.

Simplified Relay, for a.c. up to 440 V and d.c. up to 110 V,
departs from the normal “pile” method of mounting the
contact blades and has them brought out directly on to
insulating panels. This makes it possible to remove any
set of contacts without disturbing the others. Leaflet from
Electrical Remote Control Co., East Industrial Estate, Harlow
New Town, Essex.
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“Centercel ® rectifier, and the smoothing network
shown. Incidentally C; and C, are 150-V working
electrolytics.

The length of coaxial cable terminating in a loop
shown in Fig. 3 is included to enable this GDO to
be used in conjunction with v.h.f. equipments where
it is often difficult to obtain a tight enough coupling
to produce a measurable “dip” in grid current.
The cable terminates in a coaxial plug and
the “coupling coil” part of L, is taken to a coaxial
socket on the back of the unit.

The “search coil” idea is not without its snags

but the only troublesome one is that the cable has
a self-resonance determined by its construction and
length. If the resonant frequency falls in the tuning
range of the oscillator absorption occurs and the
indicator “winks,” just as it will when coupled to
any other tuned circuit. However, with a 10in length
of “Standard Aeraxial® cable the resonant fre-
quency fell just above 120 Mc/s, which is the highest
frequency covered by the experimental unit. No
originality is claimed for the “search-coil” idea as
the writer has a recollection of seeing it used some-
where before, but neither the place nor the details
can be recalled. . :

Two L, coils have been made so far; one covers
52.5 to 120 Mc/s and the other 24 to 53.5 Mc/s.
The higher-range coil consists of 54 turns of No. 18
s.w.g. tinned copper wire 3in diameter and spaced
to occupy 2in. Tappings are made to it two turns
from either end and the coil is slipped down inside
an Eddystone Type 763 miniature coil former. Con-
nections are made to the pins as shown in Fig. 4.
The second coil is connected in the same way but
consists of 8% turns of No. 26 s.w.g. enamelled
copper wire wound on the outside of an Eddystone
Type 765 former, which is ribbed and threaded 21
tpi The tappings are taken in this case 21 turns
from one end for the earth tap and 4% turns from
the other (grid) end for the cathode tap.

Calibration is always a problem unless a signal
generator or wavemeter is available. However, with

the help of a v.h.f,
receiver and the
shortwave bands of
a receiver, and also
a lot of patience,
acceptable calibra-
tion curves can be
produced. Great
accuracy is not
needed in a GDO
and for the same
reason there is little
to be gained by
fitting a  slow-
motion tuning dial,
A fairly wide fre-
quency coverage is desirable with any one coil and
at the higher frequencies a 2-to-1 frequency range
is satisfactory. This is easily achieved with a tuning
capacitor-of 0 to S0pF. Nevertheless stray capaci-
tance must be kept at a minimum.

* The form of construction is unimportant and the
GDO can be self-contained with the h.t. unit in-
cluded and mounted on a handle so that the coil,
which must be outside the case, can be poked into
the insides of equipments. Another form is to have
the power supply separate, and still another is the
form shown in the illustrations. The latter has no
particular merit except that it enables the leads to
the three vital components, the valve, the coil holder
and the tuning capacitor to be kept short. The
power unit is in the base part. The arrangement
shown leaves a little to be desired as the earthy
return path of the capacitor is a little longer than is
desirable for v.h.f. purposes. It would be better to
use a Colpitts circuit if v.h.f. were the only require-
ment; the reason this circuit was not used in the
present case is that a split-stator capacitor of suit-
able capacitance could not be found. One of 100+
100 pF and reasonably small physically was required.
This is the main reason why no attempt has been
made to reach a higher frequency than 120 Mc/s.

T0C,

Fig. 4. Connections of the _coil
L1 in Fig. 3 to the base pins of the
Eddystone former.
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Limiters and Discriminators for

FM. Receivers

By G. G. JOHNSTONE, B.sc*

3—The Ratio Detector; Analysis of the ‘“Idealized "’ Circuit

THE circuit of the conventional ratio detector
circuit is essentially similar to that of a Foster-Seeley
discriminator, and is shown in simplified form in
Fig. 1. It differs from the Foster-Seeley circuit in
that one of the diodes is reversed in sense, and in
addition a capacitor of the order of 4-20 microfarads
is connected in parallel with the load resistors Ry.
Because of this capacitor, the voltage across the load
resistors cannot change rapidly, and for the purpose
of analysis, the two halves of the load circuit can be
replaced by two batteries of- appropriate voltage.
This substitution is justified provided that the rate
of variation of the carrier envelope is small compared
with the time-constant of the load circuit. We shall
return to this qualification later.

In part 1 of this series, an equivalent diagram for
the phase-difference transformer shown in Fig. 1 was
derived; this equivalent circuit is shown in Fig. 2.
The analysis can be considerably simplified by
assuming what we propose to
show, namely, that the two

1.
tuned circuits connected be- T 2

The latter transformer ensures that the current
divides equally between the branches connected to
its ends.

We shall first consider two loss-free tuned circuits
fed with equal currents with perfect diode detectors,
i.e. rectification efficiency is 100 per cent. We shall
use the circuit values appropriate to the phase-
difference transformer, but the results are equally
applicable to an arrangement of two tuned circuits,
connected as shown in the equivalent circuit to be
analysed (Fig. 3).

¢« Jdealized > Ratio Detector.—Consider first
the current flowing in the two diodes. Each diode
conducts when the applied voltage reaches its peak
value and a short pulse of current flows. It is a
property of such a pulse that the d.c. component
1, is equal to half the peak value of the fundamental
frequency a.c. component I,, in the equivalent
frequency spectrum, These currents can be shown

tween terminals .2, 3 and 2,
4 fed with equal currents
provide a detector inherently R
insensitive to amplitude modu-
lation. Thus we can ignore ¢
the tuned circuit connected H

between terminals 1, 2 initi- 1
ally, because its effect is v
to amplitude - modulate the
current fed to the centre-tap
of the ‘““ideal” transformer T.

go0000
™m
~

Below: Fig. I. Simplified cir-
cuit diagram of ratio detector.

R,“ Ef' = Rp

L,"%=|-p

C"+als = Cp

Above: Fig. 2. Equivalent circuit of Fig. I.

as loop currents flowing in the paths in-
dicated in Fig. 4. There are currents at
harmonic frequencies also, but we shall
assume that the loop impedances are very
low at these harmonic frequencies, and
hence the voltages arising from these com-
ponents can be ignored. There is only one
path for the direct current in both diodes,

* and hence these currents must be equal.
It then follows that the fundamental fre-
quency a.c. components must also be equal
in magnitude, although not necessarily in
phase.

* B.B.C. Engineering Training Department.
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The voltages across the tuned circuits are E, and
E, respectively, and the fundamental frequency a.c.
component in each diode is in phase with its applied
voltage; this is again a property of the components of
a short pulse of current. The tuned circuits are
loss-free and the currents I, and I, fed to them are
in quadrature with the applied voltages. Thus we
may write (I/2)? = I,.2 + I,2and (I/2)% = 1,2 + I,?
where I/2 is the input current to each half of the
circuit. From these equations it follows that the
magnitude of I, is equal to the magnitude of I,.
Thus a basic property of this circuit is that equal
currents are fed to the two tuned circuits.

The magnitudes of the voltages E; and E; will be
written as |E,| and |E,| and the magnitudes of the
currents I, and I, as |I,| and |I,|. If the magnitudes
of the impedances of the tuned circuits are |Z,| and
|Zy, then |Ey| = |L|- |Z,| and [E,| = |L,|* |Z,]

We have assumed the diode rectification efficiency
to be 100 per cent and hence |E,| = E; + E and
|E,| = E, — E, where E is the a.f. output voltage.
We can thus write -

E, + E = |I] |Zy]
E, — E = |L,]- |Z,| )

Adding and substracting these expressions gives

2E, = IIII ( le + lzzl)
. .ZE = IIII (Izll - I22|)
and dividing gives
1Zs] — 12,
1Zy| + |Z,]

This expression shows that the signal-frequency
output voltage is independent of the input current I,
ie. that the circuit is not responsive to amplitude
modulation.

To derive the relationship between the output
voltage and signal frequency, it is convenient to
replace the terms Z, and Z, by their corresponding
admittances Y; and Y,. Writing 1/Y for Z yields

Y.l — 1Y,
Y+ Y|

E = E,

E:Eb

But
Y, = 2j0C; + 2/jwL, (1 + M/2L,)

Y. = 2jwC, + 2/juL (1 — M/2L,)
These expressions can be simplified by using
4f,, and 4f, defined as
Ay =f—f
Ay =f —f,
where f; and f, are the resonance frequencies of the
two tuned circuits and f is the signal frequency.
In the neighbourhood of f; and f,,
'Y, = 4jC,dw, where dw, = 2n4f,
Y, = 4jC,dw, dawy, = 2ndf,
These expressions can be given in terms of the half
bandwidth 4F = (f;, — fo)/2 = 4Q/2=, and the
separation 4f = dw/27 of the signal frequency from
the centre frequency f, = (f; + f)/2.
Then
4f = Af, — 4F = 4f, + 4F
us
Y, = 4jC, (dw + 4Q)

Y, =4jC, (do — 4Q)

The values of |Y,| and |Y,| are plotted in Fig. 5,
together with |Y,| + Y2\. The resultant charac-
teristic of E, (|Y,| — |Y.DA|Y:l + [Y.) is plotted
in Fig. 6. This shows that the idealized ratio de-
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Fig. 4. Showing current paths.

Y
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Fig. 5. [Y4l, |Ye|, and (|Y1] + |Yz]) plotted against AfIAF.

tector has perfect linearity over the range between
the resonance frequencies of the circuits, the out-
put in this range being given by E = —E,4f/4F,
In practice, of course it is not possible to realize
loss-free tuned circuits and diodes with 100 per cent
efficiency. An approach to this condition might be
made by applying regeneration to the tuned circuit,
but this has not been done to the author’s knowledge.

The a.m. rejection properties of a ratio detector
must be considered in two parts (a) the degree of

125

www americanradiohistorv com


www.americanradiohistory.com

a.m, rejection, and (b) the working range of signal
amplitude over which this rejection is maintained.
In the idealized ratio detector considered above, the
output was shown to be independent of I, the r.f.
input current; thus the detector has no response
to am. However, it was implicit in the analysis
that the input current input was sufficient to maintain
current in the diodes at all times, i.e. that the peak
voltage across each tuned circuit never fell below
that of the battery. The condition where the diodes
are cut-off can only occur when the amplitude of the
input signal is decreasing, i.e. there is *‘ downward ”
amplitude modulation. There is no corresponding
limit if the signal amplitude increases.

The maximum degree of *‘ downward > amplitude
modulation that the detector can handle can be
calculated readily. As stated above, the limit occurs
when the current through the diodes falls to zero;
under these conditions, all the input current (1/2)
flows into the tuned circuit. Near the centre fre-
quency, the impedance of each tuned circuit is
approximately equal in magnitude to 1/4C,4Q, and
the voltage across each tuned circuit is equal in
magnitude to E,. The resultant current is of magni-
tude E,4C,4Q. The fundamental frequency a.c.
component in the diodes is 2E,/Ry, (i.e. twice the d.c.
component). These two components are in quadra-
ture and hence

(I/2)% = E,2 (16 C,24Q? 4 4/R%)

+1

Flim

2 | 0 -1 -2 -3
At
&F

Fig. 6. Audio output plotted against frequency for
“jidealized "’ ratio detector.

+HT.

When the diode current is cut-off, the input current

1’ is given by
(I’/2) = E,(4C,4Q)
Thus the. maximum amplitude modulation depth
that the detector can handle is given by
Mgz = 1 — 17/1

-1 _J 16 C,240?
16 C,24Q7 + 4/R;*
4 R, 2C,24Q?

=4 1 _—
A/ 1 + 4R, *C24Q?

This can be simplified by rearranging the terms,
and introducing Q,, the working Q-value of the
tuned circuits, i.e. the Q-value measured under
quiescent conditions with the diode circuit damping
present, The damping due to the presence of the
diode load resistor is equivalent to a resistance of
R;/2 in parallel with each circuit, and thus the
working Q-value may be defined as

R 1
Q=3 TCagzy ~ ReCs
QAT

m =1 A/
" 1 + (2 Qu4F/fy)?
If m is large, the expression simplifies to
Mypge = 1 — 2 Qu(4F/fy)

From the expressions derived above, the con-
ditions that the detector should have good ‘‘ down-
ward >’ a.m. rejection properties are apparent,
These are that Q, and 4F should be small, and f,
should be large. In general the half-bandwidth
AF cannot be decreased indefinitely, or distortion
results. Similarly f, is fixed by other considerations.
Hence Q,, is the only independent variable. If, for
example, 4F = 75 kc/s, and f, = 10.7 Mc/s and
the detector is required to handle a.m. to a modula-
tion depth of 0.9, then

0.9 = 1 — 2Q,(75/10700)
Q. = 7.2 approximately.

In terms of circuit values, this requires that the
load resistor be 1,150 ohms approximately, if the
tuning capacitance of the phase-difference trans-
former is 50 pF.

The above calculations show clearly that the
conditions for good ¢‘downward’’ modulation
handling capabilities require a narrow band-
width; thus if a wide-band detector is

Then

required, it must be preceded by a limiter
stage, since its inherent ability to deal with
a.m. is seriously impaired by its wide band-
width. This situation cannot be remedied by
reducing Q,,, since in a practical circuit there
is a limit to this imposed by considerations.
of diode efficiency.

a

To complete the investigation of the
¢ jdealized ” ratio detector we will deduce

the sensitivity of the circuit. It was shown
above that the a.f. output voltage is propor-
tional to E, and, other parameters being
fixed, it is desirable that E, should be as
large as possible. The usual way of
achieving this object is to employ a tertiary
winding closely coupled to the primary circuit
as shown in Fig. 7. This steps up the input

Fig. 7. Ratio detector with tertiary. winding closely coupled to

primary winding.
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current and reduces the impedance level.
The use of a tapped primary circuit
(continued on page 127) .
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I

BO—

Fig. 8. Equivalent circuit to determine impedance
measured between terminals A and B.

was discussed in part 2 of this article, where it was
shown that the primary circuit proper must be
replaced before the analysis is commenced by another
tuned circuit, whose parameters are given below.
The fraction g represents the fraction of the primary
circuit voltage tapped off by the tertiary winding.
L, = a’Ly; C = CJa*; R,/ = a’R,; I = T/a;
M = aM. -

To determine the value of I we must calculate
the input impedance presented at the centre tap
of the transformer T in the equivalent diagram
of Fig. 2. This can best be done by utilizing one
of the intermediate stages in the derivation of the
equivalent circuit, which was given in part 1 this
is shown in Fig. 8. At the centre frequency, the
input impedance R;, is purely resistive and can be
shown to be .

Rip = Ru/DAL + (2Qu4F/f)%

We shall assume that the signal is close to the
centre frequency. This is the resonance frequency
of the circuit connected between terminals 1 and
2 and hence the reactive component of its impedance
can be ignored. Since R,/4 is infinite, the equivalent
circuit reduces to that of Fig. 9. .

The proportion of the input current I, fed to
the centre-tap of the transformer T is thus given by
Tin aR, I aR,

a Ry +a’R, ® R;, + a’R,
This reaches a maximum value when
R,, 1 R,

R, R, 4{1+(2Qu,4F/f)?%}
At this value of a

I =

a? =

I= IM/Za
If we assume that (2Q,4F/f,) is small, as required
for good ‘“downward” a.m. handling capacity,
the expression for a simplifies to
a® = Ry/4Rp
We have shown earlier that the output voltage
E = —E,4f/4dF. The value of E, can be determined
simply when the value of a is chosen for power match-
ing as described above, when I = I,,/2a. The power
delivered to the centre-tap of the transformer T is
P = }(1;n/20)"Rsn = $(L;n/2a)%a’R, = } 1; 'R,
. The network has no losses, .':lndp hence this power
is delivered entirely to the load circuit, This power

is given by
P =2 Ebz/RL
whence
E, = 1 LaVR,R;
Thus for maximum output for a given value of

4f, R, and R, should be large, and 4F small. But
Ry, is directly proportional to Q,, and it was shown
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Fig. 9. Circuit for determining division of input current
lin/a.

earlier that for good ‘‘ downward” a.m. handling
capacity, Q,, should be small. This is diametrically
opposed to the condition for maximum sensitivity
as shown by the expression above, which requires
R, large. The expression shows also that a wide-
band discriminator can only be secured at the
expense of sensitivity, and as shown earlier, at the
expense also of the ¢ downward” a.m. handling
capacity.
(To be continued)

New “Wireless World” Books

Foundations of Wireless by M. G. Scroggie, B.Sc.,
M.I.LEE. This well-known book on the basic theory of
radio transmission and reception has now reached its sixth
edition. An introductory section on the use of algebraic
symbols, graphs and circuit diagrams clarifies the small
amount of mathematics that is included. The fundamental
laws of electricity and the theory of valves are discussed
and no previous technical knowledge on the part of the
reader is assumed. Subjects which are treated include tele-
vision, radar and transmission lines. There is a new chapter
on semi-conductors, which, with other additions, keeps this
book right up-to-date. The book has 349 pages and costs
12s 6d (postage ls).

Television Receiving Equipment by W. T. Cocking,
M.LE.E. The advent of Band III and other new develop-
ments in television have necessitated almost complete
rewriting, and the addition of 169 pages of new material to
this, the fourth, edition of a book which has become one
of the classics of the subject. Topics discussed in fuller
detail in this edition include magnetic deflection (greatly
expanded) and the increasing problems of interference. The
comprehensive treatment covers both theoretical and prac-
tical aspects of the subject. Modifications necessary to deal
with systems other than the British are also discussed. The
book has 454 pages and costs 30s (postage 1s 6d).

Television Engineering, Vol. III by S. W. Amos and
D. C. Birkinshaw, This volume in the series of B.B.C.
Engineering Training Manuals covers the properties, genera-
tion and application of the various waveforms used in
television (sinusoidal, rectangular, sawtooth and parabolic).
The treatment is mainly devoted to the generation of these
waveforms, and being more fundamental and descriptive, is
less mathematical than the two previous volumes, Vol. IV
(in preparation) dealing with the various circuit techniques,
will -complete the series. The book has 226 pages and costs
30s (postage 11d).

These books are issued for Wireless World by our Pub-

lishers, Iliffe and Sons Ltd., Dorset House, Stamford Street,
London, S.E.1; publication date, March 7th.
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A NEW «COLD LIGHT” AND ITS APPLICATION TO ELECTRONICS

By D. W. G. BALLENTYNE*, B.Sc.

PHOSPHORS have been used extensively in the
electronic industry for television and radar displays
for many years. A phosphor is a substance which
absorbs quanta of energy from an exciting source
and converts part of this energy into visible light.
The primary excitant may be either a photon (e.g.,
ultra violet light) or a charged material particle
(e.g., an electron). The lighting industry is con-
cerned with the manufacture of phosphors of the
first type, photoluminescent phosphors, which have
a strong absorption for one of the lines of the
mercury arc spectrum, whilst the electronic industry
is interested in phosphors which are excited by an
electron beam, i.e., cathodoluminescent phosphors.
In general, phosphors of both these classes are
inorganic crystalline solids consisting of a “host”
crystal which, of course, must be transparent and
which has incorporated in it by heat a small quantity
of another substance, the activator. )

It is intended to discuss in this article a relatively
newly investigated type of luminescénce produced
by the application of an alternating ficld. As long
ago as 1920 Gudden and Pohl noticed that the decay
of an ultra violet excited zinc sulphide phosphor
activated with copper was affected by the applica-
tion of a steady field, and during the intervening
years much work has been done on this phenomenon,
which has become known as electrophotolumin-
escence. In 1938 G. Destriau noticed that sus-
tained emission of light could be obtained from a
previously unexcited phosphor by the application
of an alternating field to the phosphor suspended in
the dielectric of a capacitor.  This phenomenon is
known as electroluminescence. This work was re-
ported fully in a series of articles in 1947'. At the
time, however, the efficiency of the phosphors was
so low and the electroluminescent device so cum-
bersome as to be of no practical importance.

In 1950, E. C. Payne et al* indicated how electro-
luminescence could be put to practical use and,
since this tiime, an increasing volume of work has
gone into the production of more efficient phosphors
and their incorporation in panels for use as light-
ing sources. Unfortunately, however, at the volt-
ages and frequencies available domestically the light
output is poor and electroluminescent panels are
of use only as large-area low-level light sources.
The same limitations in voltage and frequency do
not exist in electronic equipment, where the bright-
ness of the .emission is limited only by the break-
down voltage of the dielectric in the electrolumin-
escent capacitor—and thus it may be that this
phenomenon will be found more useful in flat

* Marconi’s Wireless Telegraph Company. This article is based
on a paper whith appeared in The Marconi Review, 19, No. 123
(4th Quarter 1956). .
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displays or light amplifiers for television and radar.

A large number of different inorganic compounds
have been used as the host crystals for luminescent
materials but only one of these classes has been
found to be efficient when excited by an alternating
voltage. All electroluminescent phosphors used
industrially are zinc or cadmium sulphides or
selenides activated with copper. The original
electroluminescent phosphors prepared by Destriau
were mixed crystals of zinc oxide-zinc sulphide con-
taining copper but, as has already been pointed
out, the light output of these was feeble. Phosphors
containing copper normally give a greenish light,
but other colours—notably yellow, blue and orange—
can be obtained by varying the amount of copper
and adding very small quantities of other substances
such as aluminium, manganese and lead. It is
obvious that an additive white may be obtained
by mixing together a blue, green and orange phos-
phor. A better rendering of white could be obtained
if an efficient red phosphor could be prepared, but
at the moment the red phosphors, usually containing
zinc selenide, are not efficient.

The electroluminescent effect was first demon-
strated by Destriau in a cell as shown in Fig. 1.
A suspension of the phosphor in castor oil placed
upon a copper block was covered with a mica sheet.
The upper surface of the mica sheet was wetted
with glycerined salt solution and the field was
applied between this electrode and the copper. This
device could not be of practical importance.

The practical light source generally used is shown
in Fig. 2. The phosphor suspended in a dielectric
is applied to a sheet of conducting glass, another
opaque conducting layer being applied to the back
of this film. Conducting glass is easily prepared by
the application of stannic chloride vapour to the
glass sheet, heated to a temperature just below the
softening point of the glass when atoms of tin diffuse

MICA SHEET COATED WITH

GLYCERINE SALT SOLUTION 1 —
g e

COPPER BLOCK/

Fig. I. Destriau’s original electroluminescent cell.

CONDUCTING FILM
1 OF STANNIC OXIDE

GLASS
\

S\ PHOSPHOR

EVAPORATED ALUMINIUM FILM IN PLASTIC

Fig. 2. A conventional electroluminescent light source.
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into the surface and form a semi-conducting layer.
The conducting - back electrode can be either an
evaporated film of aluminium, or a sprayed layer of
silver or graphite. The last-mentioned two sub-
stances have the disadvantage that they absorb part
of the light, while, of course, an aluminium layer
reflects the light and so preduces an apparent
increase in brightness.

The continued life of such panels depends upon
the dielectric strength of the plastic layer and
although such panels are easily prepared for use
at low voltages® we feel that a more robust panel
may be necessary for continued operation at higher
voltages. The design of the panel used by us is
shown in Fig. 3 (a¢) and (b) in an exploded view.
The phosphor suspended in a silicone resin is
applied to one side of a mica sheet, and an
aluminium electrode is evaporated on to this film
after it has been cured. A conducting layer is then
applied to the other side of the sheet. A number

Right. Fig. 3. Exploded views, (a)
front and (b) back, of an electro-
Juminescent panel constructed in the
author’s laboratory. In (b) thereis a
tinfoil connection between the print-
ed circuit contact and the cadmium
oxide surface of the mica panel.

Below. Fig. 4. Brightness waves for GLA:E}Z"S;HEU
a zinc sulphide phosphor actuated +
with copper and aluminium. The
relative phase of the exciting voltage

is shown by the dotted sine wave. WITH Cd

")
0
[
z
-
x
o
o
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MICA PANEL
COATED ON FRONTOSURFACE

of substances have been used for this layer. The
best film for the purpose appears to be a sputtered
layer of cadmium oxide. This layer is susceptible
to fingermarking and should be protected by a film
of silicone lacquer. Contact is made to both the
front and back electrodes by means of a printed
circuit on a flexible base. The whole cell is clamped
together and beeswax is poured between the Bakelite
backing sheet and the glass. Panels constructed in
this fashion can be excited by voltages of up to 1,500
but at 230 volts and 50 c/s are of the same order
of efficiency as commercially available panels.

It was shown by Destriau that the application of
an alternating voltage to an electroluminescent panel
produced a light output whose amplitude varied
with time. The exact nature of the variation depends
to some extent upon the phosphor. Thus Fig. 4
shows the variation of the amplitude of the bright-
ness with time for various voltages for a zinc sul-
phide phosphor activated with copper. In this case

CONNECTION TO ALUMINIUM FILM

PHOSPHOR [N SILICONE RESIN
ON BACK OF MICA SHEET

ALUMINIUM
FILM GLASS SHEET

PRINTED CIRCUIT,
COPPER ON
POLYTHENE BASE

(b)
TINFOIL CONTACT ON
SURFACE OF Cd0

wu
v
w
=z
[
=
o
<
o

VOLTAGE

Fig. 5. Variation of mean brightness of an electrolumines-
cent panel with applied voltage.
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MICA SPRAYED WITH PHOSPHOR

TRANSPARENT
. -~ CONDUCTORS

(2 S ————
o L] [ ) ‘/7] CONDUCTORS

\PRINTED CIRCUIT BASE

(b)

Vi

it can be seen that there are two primary brightness
maxima and two so-called secondary maxima for
each cycle of voltage.

For all practical purposes the variation of bright-
ness with mean applied voltage can be expressed by
the relation

B=a V™ .. .. @
where n lies between 3 and 4 (Fig. 5). It is obvious
that this relation is true only at low voltages and, in

fact, the variation of voltage with brightness more

exactly follows a law of the form
B=a V" exp (—=b/V) .. (@

where a, b and n are constants and n has a value
between 1 and 3; depending upon the phosphor, but
which is generally equal to approximately 2.

Although the brightness is considered above as a
function of voltage it must not be forgotten that
electroluminescence is a field effect and the effective
quantity is not voltage but voltage/distance. As the
panels are of constant thickness the use of voltage
rather than field will not affect the theoretical con-

siderations except to the extent of introducing a |

numerical proportionality constant,

The marked dependence of brightness on voltage
is of great importance for, as the voltage applied to
a panel need not be limited in an electronic device,
a great improvement in the brightness of the panels
can easily be obtained. The ultimate limit to the
applied voltage will be set, as pointed out above, by
the strength of the dielectric layer.

The frequency of the applied alternating voltage
also affects the brightness of the panel, and accord-
ing to Destriau the way in which it does so varies
from phosphor to phosphor. In general, at low fre-
quencies and for singly activated phosphors most
workers agree that the effect is linear. At higher
frequencies some saturation occurs and even in some
extreme cases a maximum is observed. Multiple
activated phosphors behave in a different fashion,
for the intensity of light due to the emission band
of each activator may vary differently with frequency
and thus the colour of the phosphor may change
as the frequency increases. Hence a zinc sulphide
phosphor activated with copper and manganese is
orange at low frequencies due to the manganese
emission and green at high frequencies when the
colour is determined by the copper emission. This
dual dependence on frequency leads, in general, to
a variation of brightness with frequency which is
not linear?,
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Fig. 6. A black-spot electrolumines-
cent display system: (a) edge view,
(b) front view showing electrical
connections, (c) a black spot pro-
duced by two non-emitting strips at
right angles.

(9)

The efficiency of an electroluminescent panel is
not affected appreciably by increasing frequency. At
low frequencies there is a slight increase in efficiency
while at higher frequencies the efficiency decreases
slightly, probably due to the impedance of the con-
ducting glass film. The variation of electrolumines-
cence efficiency with voltage is more difficult to
understand. At low voltages it increases roughly
as a third power of the voltage but it reaches a
maximum at voltages of the order of 500 volts/mil
and then decreases. This effect is most noticeable
at low frequencies.

Many attempts have been made to devise an
equivalent circuit which will explain the various pro-
perties of these phosphors. Some of these circuits®
are most complicated. Probably the simplest circuit
which will represent the behaviour of an electro-
luminescent panel is a resistor in series with a capa-
citor which has another resistor in parallel with it.
In a previous paper® it has been demonstrated that
if the parallel resistor is assumed to be voltage
dependent, a relationship between brightness and
voltage of approxi-
mately the correct
form can be deduced,
provided the assump-
tion is made that the
brightness is propor-
tional to the power @
available for dissipa- [

ELECTROLUMINESCENT
© PANEL

1]

tion. A calculation
of the efficiency to be
expected under these
conditions leads to
the result that at low
frequencies the effici-

-—
] LIGHT

PHOTOCONDUCTOR

Fig.7. Anelementary light amplifier.

‘ency should approach unity and it should decrease

as the voltage increases. The reason for the experi-
mentally observed initial increase in efficiency is not
clear.

Destriau’s original conception of a capacitive
electroluminescent light source has not been ad-
vanced significantly since the announcement of a
practical panel in 1950%. In general, until the bright-
ness of the panels is increased by an order of mag-
nitude when excited at 230V and 50 c/s they will
not constitute a serious threat to the more conven-
tional types of light source. There are, however,
a number of uses to which panels have been put
which depend upon two unique properties of these
lights—their thinness and the fact that no heat is
dissipated during operation. Hence electrolumines-
cence is suitable for low-level lighting where space
is restricted, for lighting in sithouette and for lumin-
ous signs and dials.

A specialized and important application of this
phenomenon is in photographic processing. As is
well known, only non-actinic lights can be tolerated
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in the darkroom and, conventionally, such lighting
is provided by the light transmitted by a suitable
filter placed in front of a light box. Because white
light must not be allowed to escape from the box,
cooling presents a difficult problem and inefficient
cooling results in a rapid deterioration of the filter.
An electroluminescent panel is a considerable im-
provement on the conventional light box.

INluminated signs in cinemas and theatres are
another application of this type of light, for exit
signs, indicating obstructions such as the risers of a
staircase, and in general for lighting the gangways.

Electroluminescence offers an improved method of
lighting instrument dials, as the lettering on the dial
itself is illuminated and thus distortion and errors
in reading caused by parallax are reduced to a mini-
mum. Uses of this kind are increasing in the air-
craft industry where a 400-c/s supply is available in
the aircraft with its attendant increase in brightness
of the panel. A comprehensive review of these uses
is given by Bowtell and Bate®.

Television Display

The most obvious use for a light source which can
be made to emit by the application of a field is for
the display of information and here one naturally
thinks of television. Display of information can
be accomplished in two ways, either by applying a
voltage sufficient to make the phosphor luminesce
at a point (x, y) or to apply this voltage to the whole
panel and to remove it at the point (x, ¥) by the
application of a biasing voltage.

The first method, which requires that the elec-
trodes of the panel shall consist of two sets of ortho-
gonal strips, is in essence the easier way but the prob-
lems of commutation of the strips is formidable.
Mechanical commutation, although possible, is obvi-
ously so cumbersome as to be an unattractive solution
of the problem. A line of investigation worthy of
study would appear to be the use of a scanned catho-
doluminescent phosphor in conjunction with a set
of photoconductor elements, one element actuating
each strip in the grid. Such a method waits, how-
ever, on the preparation of a photoconductor with
a rapid decay, as the persistence of the image on the
display screen will be determined by the rate of decay
of the photoconductor or, if this is very fast, by the
decay time of the cathodoluminescent phosphor.
Such a decay is essential when using electrolumines-
cence to display information, as electroluminescent
phosphors themselves have an undetectable persist-
ence.

A device of the other type has been described’.
Fig. 6(a) and (b) show one-half of such a device. It
consists ‘of a printed circuit on which a set of con-
ductors is laid down, a piece of mica on which the
phosphor has been sprayed, and another set of trans-~
parent conductors evaporated on to the other surface
of the mica sheet. The voltage at @, b, c, etc., is
determined by the resistors and varies from V, to V,
whilst the voltage applied to the continuous electrode
can be set between V, and V; but is always 180° out
of phase with the voltage on the other strips. In the
diagram it has been set at V. The voltage at d is zero,
while a residual voltage appears on each of the other
strips and light will be emitted from all strips except
d. If it is supposed that another such cell is placed
In contact with the first cell but with the conductors
orthogonally disposed to those on the first cell, a
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Fig. 8. Conventional construction of a light amplifier.

black spot will appear as shown in the diagram at (c).

Experiment has shown that such a device will only
become feasible with phosphors of greatly increased
efficiency which will give an appreciable amount of
light at low fields, otherwise the resolution of the
device becomes poor. An increase in resolution is
limited by the dielectric strength of the material, for
a voltage approaching V X f is applied to strip ¢ when
strip f is extinguished, and for a device with a reason-
able number of strips using phosphors available
to-day such a voltage is prohibited by.the dielectric
strength of the panel.

The consideration of an electroluminescent panel
in series with a photoconductor leads to many new
devices of great importance.

Suppose that a source of light is focused on to
the photoconductor in Fig. 7; the impedance of the
circuit will decrease, current will flow and light will
be emitted. The intensity of the emitted light will
be independent of the intensity of the exciting light.
The construction of a light amplifier now becomes
possible. A number of such devices have been
described and amplifications of between five and 24
have been claimed. In essence such devices are
simple to construct and a light amplifying panel such
as that shown in Fig. 8 should produce an image
of a projected picture. The amplifier consists of a
sheet of conducting glass on to which a phosphor is
applied, suspended in a resin. An opaque layer is
applied to the baked resin and then a thick layer
(20 mils) of a photoconducting cadmium sulphide is
laid down. Finally a transparent backing electrode,
usually another sheet of conducting glass, is applied
to the back of the device. Light incident on the
photoconductor will reduce its resistance and there-
fore the voltage applied to the phosphor layer will
be determined by the intensity of the light. Under
these conditions a picture projected on to the photo-
conductor will be reproduced on the electrolumines-
cent panel and, as the brightness of the emitted light
is independent of the exciting light and is only
dependent on the exciting voltage, light amplification
may be achieved. In fact, of course, the resolution
of such a simple device is poor but many more com-
plicated systems have been devised to overcome this
defect and some of them are reviewed by B. Kazan
and F. H. Nichol.® A promising field of application
of the light amplifier is as an image converter to
convert ultra violet or infra red radiation into visible
radiation.

Binary Storage Devices

F. E. Locbner® has discussed the use of electro-
luminescent panels in series with crystalline cadmium
sulphide photoconductors in various devices to which
the generic name “ opto-electronic transducers” has
been given. The physical dimensions of these devices
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Fig. 9. Storage device for OUTPUT
binary information using 1
opto - electronic  trans-
ducers.
)
"D, } :
o
2

P, | os V2

SWITCH
0 Vo
B A
are small. They consist of an electroluminescent
panel (inX}in) in contact with a cadmium sulphide
crystal to which electrical contact is madg by a cats-
whisker. There are many uses for devices of this
type—for instance, in the construction of storage cells
and shift registers for computers.

Fig. 9 shows diagrammatically an elementary
storage cell. The information is supplied in the form
of a pulse by throwing the switch to A. This causes
panel P, to light for a short period 6f time. Panel
P, illuminates detector D, and causes its resistance
to decrease and panel P, to light. The illumina-
tion from P, reduces the resistance of D, and thus,
although the resistance of D, returns to its static
value, panel P, remains on. Thus the information is
stored. If the switch is thrown to B panel P, becomes
illuminated, causing the resistance of D, to fall. The
system .is so arranged that a fall in the resistance of
D, or D, on its own is not sufficient to light the panel
P,. Thus if no information is stored in P, the con-
nection of the switch arm to B will not produce a
light pulse at P, but if P, is on, P, will light up and
a voltage will appear at the output. Simultaneously
P, will light up, reducing the resistance of D. to a
small value and shorting the voltage source V..
Panel P, is now extinguished and the whole system
returns to an unlit condition ready to receive further
information.

From a consideration of this elementary circuit
the endless possibilities of devices of this type are
apparent. For most uses, however, it is necessary that
the decay time of the detector elements should be
very rapid and at present this cannot be achieved
practically.
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Nine-Kilowatt Audio System

EVEN the most rabid high-power audio enthusiast
should be satisfied with the power available from a
system described recently.* This uses three 3-kW
amplifiers to drive an array of 240 loudspeakers.

The system is installed in a B26 aeroplane for trans-
mitting speech to the ground, Within a quarter of a
mile of the projected flight path it provides what is
referred to as “marginal” intelligibility for a period of
fifteen seconds when the aircraft is flying at 150 m.p.h.
at a height of 6,000ft.

The loudspeakers are horn loaded, three separate twin
horns being used to decrease the distortion produced
by excessive air pressures, and also to fit into the space
available, A section of one such horn with the begin-
ning of its corresponding twin is shown in the accom-
panying drawing. There are ten loudspeakers in each
of the four rows; and the throat from each loudspeaker
is exponentially flared in a direction at right angles to
the cross-section plane.

The horns cut off at 400c/s and from here to the
designed upper frequency limit of 4 kc/s response is flat
within +5dB. At the full input of 37 watts to each
speaker their operating life is several hours. They are
connected in a series-pasallel arrangement to give an
impedance of eight ohms. In this arrangement some of
the voice coils have high instantaneous audio voltages
on them (= 150 volts), and there was a tendency for
these coils to arc-over to the earthed magnet. This
was avoided by initial testing and selection of speakers.

Response of the special lightweight amplifier is flat
from 400-4,000c/s within +0.1dB, and the distortion
at full output is about 10%.

As the loudspeakers are rather directional, an increase
in the intelligibility period to thirty seconds is obtained
by partially rotating them to follow the objective of each

20in

Cross-section of half-twin horn with drivers.

transmission. The directivity is somewhat irregular at
high frequencies owing to the use of twin horns. This
irregularity could be avoided by using the same arrange-
ment of throats and driver units combined to feed a
single horn which has been developed. Although this
single horn has a larger throat area, the rate of flare is -
decreased, since it has the same length; and the dis-
tortion arising in the horn is unfortunately increased,

The input system contains a high-pass filter to protect
the loudspeakers, and a symmetrical peak clipper to
protect the amplifiers. In the conditions of use high-
frequency air losses are considerable. The speech is
therefore high-frequency pre-emphasized to give an
equal output at all frequencies. This only partially com-
pensates for the air losses; but any further pre-emphasis
would decrease the available power at the lower fre-
quencies, and these are the most useful for speech
reproduction.

*D, W. Martin et al. “ An Experimental 9,000-watt Airborne
Sound System.” I.R.E. Trans. Audio, Nov.-Dec. 1956,
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Parallel?

In Which Negative Resistance Again Raises [ts Head

By ¢« CATHODE RAY”

QUITE a long time ago* I offered a small collection
of very simple circuit nroblems of the kind that are
apt to provoke considerable controversy. The first
of them, Fig. 1, is repeated here. I was reminded
of it by the negative resistance problem discussed in
the last two issues, which arose out of Thomas
Roddam’s article of the same name more than two
years earlier (July 1954, to be exact). Mr. Roddam
started his article with exactly the same Fig. 1 as I
did in 1946 (and here now), but he added considerable
spice to the question by supposing R, to be negative.

Quoting me, he agreed that the parallel combina~
tion as a whole is negative if the smaller of the two
resistances is negative. The values we tried were
R,= —15kQand R, = 20kQ;
then the resistance of the two
in parallel, by the usual form-

ula, R;R,/(R, + Ry, is
> —60kQ. So the combination
would be unstable., But he

also pointed out what I did
not on that particular occasion,
that the two resistances in
Fig. 1 can equally well be re-
garded as being in series, in
which case the resistance of
the whole combination is R; +
R, = — 15 + 20 = 5 kQ,
which, being positive, means that the thing is stable.
So it is both stable and unstable at the same time!

Just to make this absurdity even more convincing,
let us follow up this particular example. The value
of any resistance, of course, is the ratio of voltage
across it to current flowing through it. This applies
whether the resistance is positive or negative, the
sign being decided by which way the current flows.
Resistance is regarded as positive when it absorbs
power, which it does when the current flows from
high to low potential within it; that is to say, from
the positive to the negative end. So when we find
a part of a circuit where current is coming out
from the positive terminal instead of going in, so
that it can be used as a source of power, we can
regard it as a negative resistance.

In Fig. 2 let us suppose that 1 mA is coming out
of the positive end of R;. The voltage across it
must therefore be 15 V. So it is supplying 15 X 1 =
15 mW of power. That much is the same in both
(a) and (b). But how do we make the ratio of voltage
to current right for R, The direction is right, of
course, for what comes out of the positive end of
R, goes into the positive end of R,. If the whole
I mA went in, the voltage across R, would be 20,
whereas it must actually be 15. We can make
things balance by bleeding off $ mA, as at (a);
the negative resistance is then supplying not only

fig. I. Are R, and R,
inseriesor inparallel?

xee Conventions and Viewpoints,” Wireles. World, September 1946.
Chap. 30 in Second Thoughts on Radio Theory.)
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the 11} mW represented by the $ mA going into
R, down a 15-V slope, but can spare 33 mW wherever
the ; mA goes. The resistance of the combination
is theretore negative, as we calculated at the start.

An alternative method is to supply the extra
5V needed to drive the full 1 mA through R,,
as at (b). Here, the 15 mW provided by R, is in-
sufficient for the 20 mW absorbed by R,, and needs
a supplementary 5 mW from the voltage generator—
the 5-V battery.

In one case the system has power enough and to
spare; in the other (which is really the same, for the
component values are identicall) it has to be sub-
sidized. The question is, once more, how the circuit
decides whether it is a power exporting or importing
unit. On paper it can be either, as Fig. 2 shows.
What decides whether its net resistance is R; + R,
or R\Ry/(R; + R,); positive or negative? '

This paradox is just another form of the problem
of how two voltage/current graphs crossing one
another at an angle—one representing a positive
resistance and the other a negative—can together
represent either a stable or unstable condition.
Readers of the last issue will, I hope, be clear that
the key to the question is that negative resistance
comes in two kinds. With ordinary positive re-
sistance, in which voltage and current are in direct
proportion, either voltage or current can be the
cause and the other its effect. But negative resistance
means that an increase in one corresponds to a
decrease in the other. Such conduct being, as it
were, ‘“agin’ Nature,” does not result from normal
properties of materials as in resistors, but from some
kind of secondary effect, which introduces a one-
way causative direction not found in ordinary
resistance. Until we grasped this, our interpretation
of V/I graphs went badly astray, for they can be the
opposite of true if cause and effect are assumed
to be interchangeable for negative slopes as well as

(a) (b)

Fig. 2. Although the values for Ry and Ro—the only circuit
components—are the same in-both diagrams, and the
voltages and currents are correct for both, (a) can be seen
to export power, while (b) has to import it from a 5-V
battery. How can this be?
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positive. The slope itself doesn’t show which;
one has to look to see which way the slope bends
back to positive resistance at its ends.

Let us try the same key on Fig. 2. When graphical
treatment let us down, we discovered the nature of
its limitations by examining typical negative-
resistance devices—dynatron and point-contact
transistor. Both of these probably being unfamiliar
in practice to most readers, it may be a good idea
this time to take a simple valve circuit which can
easily be arranged to provide both kinds of negative
resistance (Fig. 3). It is in any case a particularly
useful and versatile circuit, which everyone ought
to know*. The components required are few and
common: almost any twin triode, connected as a
resistance-coupled stage and cathode follower.

Disregarding very low and high frequencies, at
which C, and stray shunt capacitances respectively
cause phase shifts, we find that the impedances
between terminals S; and S, and between P; and
P, are both negative resistances. The circuit can
be made into an oscillator by connecting a simple
1.C tuned circuit between either pair of terminals.
But if it is connected to P, P, the other pair must
be joined together and I. and C must be in parallel
(rejector circuit), whereas if connected to S; S, they
must be in series (acceptor circuit) and P, P, left
open-circuited. As a negative-resistance device,
Fig. 3 resembles the dynatron between P; P, and
the transistor between S, S,.

Technician’s Viewpoint

If we pause to ponder this distinction, the circuit
technician will no doubt point out that P, P, is
obviously a high-impedance part of the circuit—
R; is usually of the megohm order, to have just
enough conductance to stabilize the potential of the
grid, where current is practically zero—and a
rejector circuit provides the high impedance needed
to prevent loss of amplification; whereas the reverse
applies at S; S,, where an acceptor provides the low
impedance needed to feed back enough of the said
amplification to cause oscillation. Since we would
appear to him very dim-witted to be having any
hesitation at all about the series and parallel natures
of the two connections, he might (if a kind chap,
tolerant of others’ mental handicaps) draw Fig. 4
for us, showing with almost painful simplicity
essentially the same system as Fig. 3—an amplifier
with part of the output fed back from across a
potential divider. Taking care to use easy words,
he would point out that oscillation is promoted by
high resistance between P; P,, in parallel with the
amplifier-feedback loop, in order to pass on an
operating voltage, and that the same tendency results
from low resistance between S; S,, in series with the
loop, in order to pass on an operating current.
That is all very obviously true, but when in
the early days I enquired about the essential differ-
ence between a voltmeter and an ammeter, and
I was informed that a voltmeter has many turns
of fine wire, giving it a high resistance, whereas
an ammeter is wound with few turns of thick wire,
giving it a low resistance, it seemed to me rather
unconvincing that a mere matter of degree—of
how much resistance—should account for a differ-
ence in kind, between volts and amps. So I am

*“Cathode-Coupled Amplifier,” by K. A. Pullen, Jar., Proc. I.R.E.,
lune 1946. p. 502.
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Fig. 3. Practical circuit suitable for providing two different
kinds of negative resistance.

anxious that our circuit technician should leave
no one with the idea that the distinction between
the S and P connections depends on the amount
of resistance involved. @We know that there is
something more far-reaching than that, because
increasing the externally connected resistance in-
creases the tendency to oscillate if the P terminals
are used, but reduces it if the S terminals are used.
- The more significant fact—both with this cir-
cuit and the meter question—is the method of
connection; series or parallel. It is clear enough
from Fig. 4 (or even Fig. 3) which is which, so
that may be taken to answer our original Fig. 1
question. But with other types of negative-resis-
tance device—the dynatron, for example—it may
not be so obvious. What I would like to know is
how one can tell the difference even if the negative
resistance is in an unopenable black box and only
the two terminals are accessible. If the Fig. 3
circuit were inside, how could one tell whether
the terminals were S; S, or P, P,? (We can assume

_that if they were P, P, then S, S, would be shorted.)

An obvious and simple practical way would be to
test whether there was an oscillatory voltage between
the terminals (in which case they would be P; P,)
or had to be joined by a low resistance to obtain
an oscillating current through it. But that wouldn’t
get at the underlying principle.

We still haven’t used our cause-and-effect key.
Let us try what happens when current and voltage
are used as the cause, at each pair of terminals.

If the box contained just ordinary positive resis-
tance, as in Fig. 5, any current made to flow would
cause the terminal at which it entered to become
positive, relative to the other. And any e.m.f.
applied (E) would cause current to flow in the
direction shown, out of its own - terminal and
into the more positive box terminal. It doesn’t
matter which is regarded as cause and which effect.

Now suppose the box terminals happen to be S,
S, in Fig. 3. Feeding current into S; certainly
makes that terminal go positive, for R, and V;
are both positive resistance. But there is a secondary
action, for this positive ‘signal > is amplified by
the earthed-grid valve V; and passed on via the
cathode follower V, to S,, which consequently
goes more positive than S;. So the ultimate result
of making current flow from S, to S, is to make
S, positive relative to S,. This, being the opposite
to events in Fig. 5, indicates negative resistance.

Next, let us reverse the order and apply an e.m.f.
between S; and S,, with the object of making S,
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more positive than S;. If what was previously the
cause of this effect now became the effect, current
would flow from S, to S,, again proving the con-
tents of the box to be a negative resistance. But
instead we find that current flows in the direction
of the applied e.m.f., from S; to S,, indicating
positive resistance.

Clearly, then, the negative resistance must be of
thc current-operated type only. Because the effect
of current fed into S; is to make S, go positive,
we can describe the device in the box as a current-
operated voltage generator,

Now let us work out what the results of the
same pair of tests would be if the terminals were
in fact P, P,. Feeding current into P, would make
P, go positive, just as with S;. The cathode would
follow, most of the way, and being joined to S,
would make that positive, as before. But this time
the amplified positive would arrive at the terminals
into which the current was flowing—P,—which
would lead us to conclude that the internal resistance
was positive.

But the second test—applying an e.m.f, to make
P, positive—would again make P, go more positive,
by amplification, making current flow out from P,
into the source of applied e.m.f. This would show
that the box had negative resistance to voltage only
—a voltage-operated current generator, in fact.

One can think of a rough sort of mechanical
analogy by supposing a man standing facing one
panel representing S; or P, and with his back to
another, representing S, or P,. Distance between
them represents potential difference between ter-
minals. If he were to press on the panel in front,
and it happened to be S,, its motion, amplified by a
servo-mechanism, would be communicated to S,,
giving him a violent kick in the pants and sweeping
him forward, with a minimum of space between
the panels. But if it were P, that panel would be
swept rapidly away from his astonished hands,
causing a large inter-panel spacing.

Just as in this analogy the man could tell at once
by the feel of the thing which type of mechanism
he was up against, so an electrical signal can tell
at once which sort of negative resistance it is con-
nected to, even if the number of ohms be the same
in both.

The question now (ignoring any hints Fig. 4
may have given, and not attempting to guess what
might be behind the choice of letters for labelling
the terminals in Fig. 3) is, which kind of negative
resistance is which in Fig. 2?

Let us go back to the original question, Fig. 1.

-

Fig. 4. That the circuit of Fig. 3 is an amplifier in which
feedback is introduced by joining S, to S, is shown by this
block diagram, where the respective roles of S; S, and
Py P, are brought out more clearly by bringing them
together into a potential divider.
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If R, and R, were both positive resistances, the
circuit would be a merely passive affair, with no
current and no voltage anywhere, ¢ Series” and
““ parallel ” would then have no significance. To
be in series, the same current must flow through
both; to be in parallel, the same voltage must be
across both. As I said about Fig. 1 in 1946, in order
to answer the question one has to know the position
of the generator, When it is in series with the
resistors, they are in series with one another; when
in parallel, they are in parallel.

If R, is a negative resistance, it must in effect
contain a generator; otherwise it couldn’t feed
power into R,. We have discovered that one kind
of negative resistance is a current-operated voltage
generator and the other a voltage-operated current
generator. Now in Fig. 2(a) it is clear that the
negative resistance is behaving as a current genera-
tor. It is supplying not only the 2 mA needed to
maintain 15V across the circuit but also }mA
for export. This corresponds with the behaviour
of the Fig. 3 device between the P, P, terminals.
We can therefore say
that when that device is
connected via P; P, to
a resistor it is in parallel
with it, and stability or
instability must be calcu-
lated accordingly, by the
R;R;/(R, + R,) formula.

Since this type of nega-
tive resistance is voltage-
operated, the current
generated in Fig. 2(b) L—-—--_
must be regarded as

]
Tl
m

+
—

é:b

caused by the 15V across
R, and R,. Ifthat voltage
is altered, the current
alters in direct propor-

Fig. 5. Polarity of the potential
difference between the ter-
minals of a positive resistance
when current is driven through
it.

tion, in accordance with

the meaning of R,. With our 20-kQ R, connected
straight across a 15-kQ R, between terminals P, P,,
there is no other parallel path for the surplus current,
so it is bound to go through R,. That raises the p.d.
acrossit, and since the p.d. is the operating agent for the
R; current generator, more current comes. The p.d.
rises more, and so on, until the valves are overloaded,
bringing up the value of R, until it exactly balances R,.

If R, were less than —R,, say, 10k Q, it would need
1.5mA to sustain a p.d. of 15V across it; and since
that amount of current is not forthcoming from
—15kQ at 15V the p.d. would keep on dropping
until it ceased altogether. But at least R, would
reduce the amount of power that would have to be
fed in from elsewhere to maintain any required p.d.
across R,. Of the 1.5mA at 15V, that 15V calls
forth ImA from R;, leaving only {mA to be found.
Half a milliamp at 15V represents 30kQ. So the
effect of putting a megative resistance in parallel
with R, is to raise the combined resistance; in this
case, threefold.

If, on the other hand, R, happened to be Fig. 3
via §; S,, it would be a current-operated voltage
generator. In this event, the 15V across it is the
result of the ImA through it, If this 1mA is to go
through the 20-kQ R,, however, 5V must be imported
to bring the 15V from R, up to 20V,

It is interesting to consider how the source of this
import affects the situation, If it were a fixed-
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voltage source with negligible internal resistance,
its voltage—unlike that of R;—would be independent
of the current flowing through it., This would
mean that the current could not be other than
1mA. The ImA situation would be definitely
stable, Without the 5V there would be no current
at all, for R, alone is unable to maintain any. So
the 1mA appears to be due entirely to the 5V,
leading one to reckon the resistance it is up against
as 5/1=5kQ, which of course is the same as one gets
by adding —15kQ to 20kQ. :

If, on the other hand, the 5V came from a —5kQ
resistance—or, what. comes to the same thing,
R, were increased to —20kQ—the current could
be anything. - In practice this would not be so,
because any practical negative resistance is negative
only over a limited range of current, and even within
that range is not perfectly linear. So although in
theory the current through a circuit having zero
resistance would stay indefinitely at any value it
was set to, in practice this setting would be unstable,
the slightest disturbance causing it to grow or dwindle,
according to the way the negative-resistance charac-

" teristic curved.

If R, were lower than —R,, there would be a net
surplus of volts, which could be used elsewhere.

These actions should all be reviewed in relation
to some actual negative-resistance device, such as
Fig. 3 via S; S,. The voltage across the terminals
(15V in Fig. 2(b)) due to the current is easily
identified as the amplified voltage delivered at S,.
If S, S, were bridged by a 20-k Q) resistor, the negative
resistance being —15kQ, any initial current distur-
bance would at once die out. A 5-V source would
however drive ImA, as if the 20kQ had been only
5kQ. What really happens, of course, is that for
every volt applied externally the ‘ black box”
contributes 3 volts unseen. But since we aren’t
supposed to know what is in the box, the credit
for the 1mA goes entirely to the external 5V. Which
is why the resistance seems so low.

Note that in order to measure negative resistance
by observing the amount of negative current it yields
from an applied voltage (or vice versa) it is necessary

to prevent it from affecting the measuring gear.

So the parallel type must be measured by applying
a voltage from a zero-resistance source—a perfect
voltage generator—and the series type must be
measured by feeding in a current from an infinite-
resistance source—a perfect current generator.
In practice, this means either approximating so
closely to these perfect sources that the difference is
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negligible (sometimes rather difficult with the current

source) or allowing for the imperfection. The
plotting of the characteristic curves of the dynatron
and transistor was a method of allowing for the
imperfection. But the resistance of the source
must at worst be respectively lower and higher than
the negative resistance to be measured, or the circuit
would be unstable. That was why voltage was applied
to the dynatron through a low resistance and to the
transistor through a high resistance. ,

It should hardly need mentioning that all the
currents and voltages we have been talking about
are ‘“signals,” over and above any that may be
needed to bring the negative resistance device to
its working conditions. And with a negative resis-
tance device with reactive couplings, such as Fig. 3,
these signals must necessarily be alternating, within
a certain range of frequency. To obtain oscillations
containing only a single frequency (i.e., of pure
waveform) it is necessary to arrange that R, is on the
stable side except at that one frequency.

This at once suggests acceptor and rejector cir-
cuits, for the acceptor has a low resistive impedance
at one frequency and a higher impedance at all
others (Fig. 6(a) ), and the rejector has a high resis-
tive impedance at one frequency and a lower imped-
ance at all others (b). The trick, of course, is
to adjust the amount of this resistive impedance
—or, more usually, the negative resistance—until
it is just balanced out by the negative resistance.
If that were done too perfectly, the amplitude of
oscillation would fluctuate at every slight change of
resistance, so in practice the net circuit resistance
is given a reasonable margin on the negative side,
making the oscillation amplitude grow until it res-
tores the balance itself; by driving a valve round
its bend, for instance.

The lower a negative resistance of the parallel
type, the easier it is to get high-loss (i.e., low-
impedance) LC circuits to oscillate. It may seem
rather surprising that a circuit that cannot be made
to oscillate by connecting directly to the negative
resistance can be made to do so by adding positive
resistance in series. Take an LC circuit whose
resistance at resonance is only 12kQ, in parallel
with a negative resistance that cannot be made
numerically less than —15kQ. Total parallel resis-
tance is positive; no oscillation. But if 3kQ is
put in series with the LC circuit the total positive
is brought up to 15kQ, enough to bring it to the
threshold of oscillation. By this means it would
seem possible to make the most inefficient circuit
oscillate with the feeblest
negative resistance. But, as
one always suspects when one
seems to be getting something
for nothing, there are snags,
PARALLEL © which increase with the resist-
NEGATIVE L ance gap to be filled. The
RESISTANCE o | € C resonance curve of the LC is
made even flatter, and there
may be trouble with stray re-
actance in connection with
‘the series resistance.

fy  FREQUENCY

(2)

Fig. 6. Arrangement of frequency-determining circuit LC to oscillate at frequency f,

with (a) series and (b) parallel type of negative resistance.
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FREQUENCY With series negative resist-
ance, an acceptor circuit with
(b) too much resistance to oscillate

can correspondingly be per-
suaded by resistance-shunting
it.
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tact with the recording head Mr.
Larsson suggests that compressed
air should be fed into the inner
former (which would be hollow) to
emerge through a circumferential
gap corresponding with the head
rotation. This would then press the
tape gently against the rotating head
assembly.

Bilingual Television.—A  French
system for providing two different
sound accompaniments to the pic-
ture was described in our last issue
(p. 79) and it was mentioned that
only a very simple and inexpensive
“decoder ” unit was required in the
receiver. A full account of this
gating device has actually been pub-

1%¥ souNp
LE

LINE
OUTPUT

=V,AGC.
OR EARTH
o

lished in the January, 1957, issue of
Télévision (see diagram). An LC
circuit is shock-excited from the line
output stage and is coupled to an-
other LC circuit which gives an
almost pure sine’ wave shifted in
phase by 90°. The switch is used
to reverse the phase of this sine
wave (depending on which of the
two interlaced pulse trains in the
sound channel is to be gated), while
the semi-conductor diode limits the
positive peaks to produce flat-topped
gating pulses. These are available
at the output terminals of the unit,
which, as shown, are simply wired
into the grid circuit cf the first sound
if. stage.

Multi-Element Diodes and bi-stable
devices constructed from semi-
conductor materials. A brief sum-
mary by E. B. Dale, M. W. Aarons,
M. Pobereskin and J. E. Gates in
a D.S.L.R. unpublished report,

Vertical Scanning Radar for aircraft
has been suggested by L. J. Battan,
of Chicago University, as a means
of avoiding icing conditions and for
giving a continuous picture of the
terrain below for clearance purposes.
Normally, of course, airborne cloud-
and-collision warning radar scans in
azimuth, though it can be tilted up
and down slightly. In a report in
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Aeronautical Engineering Review for
December 1956, Mr. Battan dis-
cusses the results obtained from a
3-cm airborne equipment modified so
that it scans in a plane perpendicular
to the flight path, and he gives photo-
graphs of typical responses on the
cr.t. screen. The height of clouds
and terrain can be measured in this
way, while the detection of possible
icing conditions in the clouds
depends on the fact that ice particles
have only one-fifth of the reflectivity
of water droplets of the same size.
The ideal arrangement, of course, is
a radar set which will scan in both
vertical and horizontal planes.

Magnetic-Coupled Multivibrator in
which the magnetic core is used for
controlling the frequency of opera-
tion in inverse proportion to the
magnetic flux. Unpublished report
by R. L. Van Allen, available from
the D.S.LR,

Neon Computing Elements.—The
ordinary neon tube, as an “on-off ”
two-state device, may have advan-
tages for use in the logical “OR”
and “ AND ” gates required in great
numbers in electronic digital com-
puters. It is considerably cheaper
than the semiconductor or thermionic
diodes commonly used, and in the
gate circuits it is relatively insensi-
tive to variations of characteristics
between different tubes. The two
circuits illustrated are taken from
a comprehensive study of the possi-
bilities by C. E. Hendrix in I.R.E.
Transactions CP-3 for September,
1956. In the “OR” circuit, a posi-
tive pulse is produced at the output
if either of the tubes is fired by a
positive pulse applied to its upper
plate. In the “AND” gate, a posi-
tive output pulse is only produced if
both of the neons have positive pulses
applied to their lower plates to reduce
the p.d. and prevent them from firing.
(Otherwise, when either of the neons

¢ ¢ 1
R

"W
OR  GATE

“w oo
AND  GATE

is fully conducting, the output is re-
duced to the voltage across the tube.)
One disadvantage arises from the
“ stabilizing ” voltage across the tubes
when they are fully conducting. This
means that the output level in the
“QOR” circuit. is always a good deal
lower than the highest input voltage,
while in the “AND?” circuit it is
always a good deal higher than the
lowest input voltage. Another
difficulty is the comparatively slow

www americanradiohistorv com

response of the glow discharge, which
limits the operating p.r.f. to about
30 ke/s.

Semiconductor Camera Tube for
television, devised by J. R. Pierce, of
Bell Telephones, is comparable with
the image orthicon except that its
target consists of a thin wafer of
germanium or silicon instead of glass.
This is coated on the lens side with
a thin transparent layer of metal
through which the optical image
passes, while the other side is
scanned by a low-velocity electron
beam. An image focused on the
target produces hole-electron pairs
in the semiconductor. The electrons
move towards the metal layer while
the holes are repelled towards the
semiconductor surface, where they
become trapped. This gives a posi-
tive charge pattern, corresponding to
the optical image, which modulates
the scanning beam. The return’
beam therefore carries the video in-
formation, and it passes through an
electron-multiplier (near the cathode)
which gives the video signal at its
output. High sensitivity, output and
resolution are claimed for the tube,
of which a diagram is given in the
January 1957 issue of Radio-
Electronics.

Magnetic Field Regulation by a feed-
back control system using the
phenomenon of nuclear magnetic
resonance for sensing purposes.
A D.S.IR. unpublished report by
F. A, Hadden.

“Through” Electron Multiplier, in
which the secondary electrons are
generated not from the front surface
of the dynodes but by transmission
through a series of thin insulating
layers, has been developed by E. J.
Sternglass and M. M. Wachtel, of
Westinghouse in America. The  in-
sulating dynodes consist of layers of
potassium chloride spaced 0.2 inch
apart. They are faced with very
much thinner layers of gold, which
serve to scatter the incident electrons
so that they expend more energy in
the insulator and give a greater yield
of secondaries. The device has ad-
vantages for amplification of high-
speed pulses, since the uniform
length of all electron trajectories and
the close dynode spacing (as well as
higher accelerating voltages between
dynodes) result in a greatly reduced
“spread ” of the pulse rise-time dur-
ing multiplication. The main dis-
advantage at present is the high rate
of deterioration of the dynodes under
electron bombardment. A  full
account is given in I.R.E. Transac-
tions, NS-3, for November 1956.

Unpublished Reports wmentioned
above come from various sources but
can be obtaned 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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CALIBRATED
ESCUTCHEON

P.P.M.
READING

‘(a)

By
J. R. GREENWOOD,* B.Sc.

Fig. 1. (a) Dial of the B.B.C. peak pro-
gramme meter; (b) the corresponding
display on the monitor tube face.

WHEN monitoring television programmes it is
difficult to keep both sound and picture monitors in
view at the same time. The reason for this is, of
course, that while the picture is displayed on the
screen of a cathode-ray tube the peak levels in sound
output are indicated by the pointer of a separate
meter movement operating as a peak-reading volt-
meter.

Obviously, presenting the indication of programme
" sound intensity on a portion of the monitor tube face
is the logical way to overcome the difficulty. View-
ing a constantly changing sound waveform on the
face of a c.r. tube, however, causes a good deal of
eyestrain. Before the war a special sound processing
circuit which lessened eyestrain was developed by
the B.B.C. This piece of equipment is called a
“peak programme meter” and has proved very
satisfactory in all respects when driving the meter
movement mentioned previously. This article will
describe the additional equipment required to dis-
play the peak-programme-meter readings on the
c.r. tube without interfering with the c.r. tube’s
primary purpose of showing the transmitted tele-
vision picture.

In Fig. 1 can be seen the dial of the existing peak
programme meter, while alongside is a sketch of the
corresponding type of indication provided on the
c.r. tube face. Modifications to the front panel of
the picture monitor entail only the provision of a
calibrated escutcheon, which takes the form of an
approximately evenly tempered scale calibrated from
1 to 7, that is, a 6dB step between 1 and 2, and
4dB steps per division over the rest of the scale.

Fig. 2 is a schematic diagram of the existing sound
processing circuit. The main objective is to have a
continuous indication of the peak voltages to which
the main programme chain equipment will be sub-
jected when a sound signal is being transmitted, and,
at the same time, to avoid affecting the performance
of the main chain. The indications of most value
are :— ,

(a) The line-up condition, which represents 40%

" the meter.

modulation of the transmitter. This is on meter
reading “4,” when 1000-c/s line-up tone is fed along
the programme chain prior to transmission.

(b) Maximum signal condition, which represents
100% modulation. This is on meter reading “6.”

(c) Minimum permissible signal condition, which
is controlled by the optional minimum signal/noise
ratio thought to give satisfactory radio reception.
This is on meter reading “1.”

Sound Processing Systems

The isolating pre-amplifier protects the signal pro-
ceeding along the main programme chain from being
affected by the non-linear input impedance of the
double-diode rectifier and timing circuit, which
would otherwise cause harmonic distortion to appear
on the sound signal fed to the transmitter. The
rectifier and timing circuit takes the sound signal
and processes it so that the feed to the law conver-
sion stage carries only the information necessary to
ensure the accurate registration of peak voltages on
The circuit will be dealt with in more
detail later.

The logarithmic law conversion stage is necessary
on account of the ear’s logarithmic response to vary-
ing sound intensities, which implies a very wide
range of audible sound intensities to be compressed
within the permissible programme dynamic range.
In consequence, the broadcast engineer is concerned
with obtaining as wide a dynamic range as possible;
the accepted figure, for the present, being in the
region of 30 dB, with possibilities of slight extension
where only f.m. transmitters and receivers are used.
The programme meter has to give accurate indica-
tion of peak voltages over the entire dynamic range
with. some divisions to spare at either end of the
scale. :

In order to avoid a long technical description of
the peak programme meter (which is only incidental

. to this article) it is sufficient to show the type of

*B.B.C. Engineering Training Dept.

MAIN SOUND PROGRAMME CHAIN

FROM —p> > TO THE
“FHE STUDIO 6000 —» TRANSMITTER
Fig. 2. Schematic of B.B.C.
sound processing circuit
used for the peak pro-
gramme meter. 1SOLATING RECT;F'ER LOGcAoR»:Jg;s‘%hAW
pe— L R P STAGE CMETER
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Tube Sound Monitoring

METER-TYPE DISPLAY ON THE RASTER OF A TELEVISION MONITOR TUBE

waveform which will be fed into the system as the
“processed sound signal.” Fig. 3 shows the
response of the peak programme meter to a given
input signal. The waveforms demonstrate that the
timing circuit has a fast registration time, so that
peak values are recorded faithfully, and a slow dis-
charge time constant (1 second), so that extraneous
meter-needle movement is reduced to an extent
where eyestrain is greatly diminished. A signal of
approximately 215 volts peak value having a wave-
form as in Fig. 3(a) is available at the output ter-
minals of the programme meter, the generator im-
pedance being approximately 150 k.

From Fig. 1(b) it can be seen that the type of in-
dication required necessitates a number of beam
brightening pulses being formed. These will have
to occur during a portion of each of the first few
lines of each frame of the raster. The objective is
to form a vertical bright bar covering a portion of
the first 10 successive picture lines. "%he bar has to
be positioned relative to the escutcheon so that the
instantaneous value of the processed sound signal
voltage can be seen clearly.

The phasing of the brightening pulse with respect
to the line scan is actually achieved by a coincidence
circuit. Each value of voltage on the processed
sound waveform has an equivalent value on the slope
of the line sawtooth, and the coincidence circuit pro-
duces a beam brightening pulse of short duration
whenever the equivalence is satisfied. The general
principle can be followed with the aid of Figs. 4, 5
and 6. In Fig. 4, one signal input is derived from
the line sawtooth generator and the other from the
processed sound signal source. The points of coin-
cidence are shown in Fig. 5(a) and (b). Here, A
and C are the ones of interest; B and D have no
significance and occur during flyback. Fig. 6 shows
the effect as seen by the observer, illustrating that
the spot moves from position A at time ¢, to C at ¢,
according to the value of V, at the respective times.

Independent Sound Presentation

The television waveform is of a highly complex
nature. One feature of the waveform which initiated
this idea is that, prior to the commencement of active
picture elements of the signal, 8 broad pulses and
10 suppressed lines are radiated in order that the
average receiver or monitor frame timebase will have
more than ample time to return the electron beam to
its starting position at the top of the tube before
the next frame becomes “active.”

That is the reason why the sound indicating
system can be superimposed on the television picture
monitor tube face without interfering with the pic-
ture. However, up to this point no mention has
been made of the suppressor circuit which is included
i?' the complete schematic diagram of the system,

1g. 7.

The action of the suppressor circuit and pulse
amplifier combined is to suppress brightening pulses
from the coincidence circuit whilst the active lines
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READING
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Fig. 3. (a) The response of the peak programme meter

to an input signal (b).

LINE
TIMEBASE
GENERATOR

——

COINCIDENCE
CIRCUIT

PROCESSED SOUND SIGNAL Y,

FRAME

TIMEBASE
GENERATOR

C.R.T. ELECTRODE
CONTROLLING
BEAM CURRENT

Fig. 4. Schematic showing the basic principle of the c.r.

tube indication system.

(a)

v

&
SPOT DEFLECTION

(b)
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Above: Fig. 5. Points of
voltage coincidence on
the waveforms of the
frame timebase and the
processed sound signal,
at two different times (a)
and (b).

Left: Fig. 6. Positions of
the brightened spot across
the tube face at times
corresponding to t, and
ty in Fig. 5.
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FRAME

FRAME DEFLECTION

stant of the storage circuit is so
chosen that the normally inactive

TIMEBASE

SUPPRESSOR
CIRCUIT

LINE \

LINE DEFLECTION

pulse amplifier comes into opera-
tion over the period of the
remainder of 10 following
inactive lines of the raster.

Since the line frequency is
approximately 10kc/s (the total

CIRCUIT

TIMEBASE ] 4
COINCIDENCE

P.P.M.
CIRCUIT

PULSE

L

duration of 10 lines is about
1 millisecond and the time-
constant of the peak programme
meter discharge circuit is one
second), the 10 consecutive
brightening pulses for each
individual frame will be in the
same phase relationship to the

MONJTOR
C.R.
TUBE

AMPLIFIER

N

PICTURE|

SOUND
CiRCUIT

BRIGHTNESS MODULATION

Y

line sweep voltage and the 10
spots produced will be in a
vertical line.

The phase relationship will not
change greatly between frames
except at times when a sound

CIRCUIT

Fig. 7. Schematic of the complete indicating system,

constituting the centre of the picture are being dis-
played. The suppressor is fed from the frame time-
‘base and is arranged to derive a signal of approxi-
mately 1 to 2 milliseconds duration. Only during
this time does the pulse amplifier pass the brighten-~
ing to the appropriate electrode on the c.r. tube to
give the indication shown in Fig. 1(b).

Whilst the sound signal is being processed in
the peak programme meter circuit to provide one
signal input to the coincidence circuit, the output
signal from the monitor line timebase is used to
deflect the c.r. tube beam and as a second signal
input to the coincidence circuit. ‘The sound signal
input has a registration time-constant of 1 milli-
second and a discharge time-constant of 1 second.
The two input signals act
on the coincidence circuit
so that a pulse of the
order of l-usec duration
is produced. The coin-

SIGNAL V,
FROM
LINE TIMEBASE

peak is in the process of being
registered. So that, on a long-
term basis, the visual effect will
be one of observing the moving
bright bar slowly drifting from right to left whilst
the peak programme meter registration circuit is
discharging after each successive charge brought
about by a peak of programme volume. The times
when the bar will be visible are separated by only
extremely short intervals during which time the
peaks are being registered, therefore the indication
is almost continuous as shown by the thickened lines
in Fig. 3(a).

One of the advantages of the system is that the
space occupied by the extra information on the
tube face is utilized only on those monitors which
need to be fitted with the sound indication. The
television waveform in the main chain and in all
subsidiary chains remains unaffected and the 10

SIGNAL

FROM
FRAME TIMEBASE

cidence circuit takes care
of the phasing of the
pulse so that the posi-

> +H.T.

tions of the brightened
spots on the tube face are
related to the peak pro-
gramme meter output.
The pulse amplifier is
normally biased-off dur-
ing the active lines of the
picture and only becomes
operative immediately
after the suppressor cir-
cuit receives the frame
flyback signal. During
the period of flyback the
suppressor is supplied
with a voltage pulse
from the frame time-
base circuit. The voltage

SIGNAL V,
FROM
P.P.M.

CIRCUIT

O

%

T0 C.R.T.
CATHODE

so derived is stored in a
CR circuit having a time-
constant of 1 to 2 milli-
seconds. The time-con-

Via)
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Fig. 8. Circuit for the coincidence detector, suppressor and pulse amplifier shown in Fig. 7.
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suppressed lines would remain available for carry-
ing other information such as stepped light wedges.
Also, if the facility is no longer required at a par-
ticular point it can be readily discontinued simply
by disconnecting the sound input. .

In the following part of the article a scheme is
suggested upon which the design of the subsidiary
apparatus required to convert an existing monitor
can be based. The design is in its most basic form
and is only one of many systems which would prob-
ably work quite successfully.

The problem to be solved, then, is one of pro-
ducing pulses, for trace brightening purposes, in
the period when the picture signal is suppressed
at the start of each picture frame. In order to
obtain pulses in the correct time sequence to pro-
vide an intelligible visual indication of sound output,
a coincidence circuit has been suggested. During
the part of the frame made up by active lines the
above pulses will have to be suppressed.

Brightening-pulse Circuit

The circuit in Fig. 8 is one example of the many
that could be used. Here, T, is the heart of the
circuit, and should possess a good high-frequency
response together with a magnetic core which is
easily saturated. Ferrite cores such as Ferroxcube
seem to have the desired properties. Also, peaking
transformer techniques appear to be of assistance.*

The two input signals are arranged to oppose
each other and the one which predominates pro-
duces a saturating magnetic flux in the core. The
core is, in fact, saturated over almost all of the
cycle of events. However, just at the point of
change-over, when the signals are very nearly equal,
the polarity of the magnetic flux will reverse (Fig. 9).
The third winding of the transformer is connected
so that the change of flux at the coincident point A
(Fig. 5) produces a positive-going pulse at the grid
of valve V1(b). This polarity of connection ensures
that pulses produced at coincidence point B will
be negative-going and therefore have no effect. It
is arranged so that the amplitudes of the positive-
going pulses alone are insufficient to cause V1(b)
anode current to flow. VI(b) has a high positive
bias on the cathode (say 50 volts) so that it is cut off.

It is required that the pulses will only take effect
on the part of the frame immediately following fly-
back. This is taken care of by deriving a voltage
from the frame timebase generator, Fig. 10(a), and
differentiating it by the action of R,C, (b), then sus-
taining the positive-going pulse by the action of
R,C, in conjunction with V2, as at (c). The action
of V2 is of particular interest because it operates in
the same way in both the rectifier and timing circuit
of the peak programme meter and in the Suppressor
circuit. Its action can be easily followed if we think
of the input signal in terms of a squared pulse.

If the frame timebase waveform is such that fly-
back takes a time equal to the duration of two lines
the voltage across R, will be a squared pulse of
0.2-msec duration occurring at the rate of 50 pulses
per second. And if the diode is considered to have a
characteristic as shown in Fig. 11 its r, will be a con-
stant corresponding to the slope of the line. Then
for the duration of each pulse the equivalent circuit
will appear as in Fig. 12. And since R,, R, and R,

* “ The Design of a_Peaking Transformer,” by Adin B. Thomas.
Brit. I.R.E. Journal, October, 1953, p. 486.
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Above: Fig. 9. Change-
over of magnetic flux in
T, of Fig. 8 from one -
state of saturation to the (a)

other when signals V;
v “ ” ” (b

and Y, become equal.

Right: Fig. 10. Yoltages
derived from the frame

sawtooth (a) for gating
purposes: (b) dftsr dif- (c)
ferentiating, (c) after
lengthening.
t —
Left: Fig. I1. Character-
istic of the diode V2 in
Fig. 8.
Id Vak —>
Below: Fig. 12. Equival-
ent circuit of the diode
gating system,
VWA
Ta
A B Ryen R’
| | G R,
vgen Ra
Rgen + Ta
A B

II?

(as will be shown later) are greater than Ryen+7.
the simplification of the circuit to series CR does not
unduly affect the issue.

Whilst the charging voltage is present between
times A and B, capacitance C, will be charged with
an exponential rise in terminal voltage and, if the
time-constant is chosen correctly, will charge to 90%
of the applied voltage in 0.2msec. As soon as the
charging pulse has ended the cathode retains its posi-
tive potential after the potential has disappeared at
th: anode. Hence the diode V2 presents an open
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Fig. 13. Effective portion
of the gating circuit re-
maining when the diode
GRID OF  presents an open circuit.

Vi(b)

Right: Fig. 14. Behaviour S'| APPLIED PULSE SHOWN DOTTED
of the circuit in Fig. 13. §
b=
Below: Fig. 15. Combina- Lé
tion of waveforms from S
Ty and V2 producing the
waveform (c) at the grid
of VI(b) and the resul-
tant anode current pulses 0:2mS Im$
.
v PULSES DERIVED
AT Ty
(a)
v
(b)
PULSE DERIVED
AT V2
v (c)
] WAVEFORM AT
-||[||||” GRID OF Vi(b)
1
(d)
| l l J ] by, ANODE CURRENT

oF Vi(b)

circuit, and the effective portion of the circuit
remaining, being of the form shown in Fig. 13,
behaves as shown in Fig. 14.

It has to be arranged that the discharge of C, will
take 1 msec to reach 50% of maximum value in order
that the grid of V1(b) will become positive with
respect to the cathode when each of the first 10 beam
brightening pulses arrives from T),.

R,(R;R))
Then C [——2 S R
LR, +R;+R,

and C (R,,,,+r,) is about 0.1 msec
R, R;+R))
R;+R;+R,

jl is 1 to 2 msec

and the initial assumption that is greater

than R,, -+, is correct. ,

At this point it requires little imagination to see
how a full-wave rectifier can be used in the peak
programme meter rectifier and timing circuit to pro-
Eitlil)ce the waveform shown in Fig. 3(a) from that in

To continue the argument, the waveform seen in
Fig. 15(b) is applied to the grid of V1(b) via R, and
that seen in (a) via R,. The resultant effect is to
allow pulses of anode current to flow in VI(b) at
times corresponding to the times of the first 10 scan-
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ning lines as shown in (d). Without going into too
great an amount of detail, it can be said that the
pulse width of pulses derived at T, will have to be
in the region of 1 usec, otherwise the visual indica-
ting bar will be too large on the monitor tube face.
It can also be deduced that C,R, will have to be in
the region of 1 to 2 milliseconds. .

An interesting point to notice is that with this cir-
cuit, unlike some others, the size of successive pulses
of V1(b) anode current are in diminishing order. The
effect on the tube face will be to produce a bar of
unequal brightness, the bottom end of the bar being
least bright and blending into the top of the picture
below it. This is advantageous because it means
that the spot may be allowed to stray on to the top
few active lines of the picture without causing too
great a distraction.

Finally, the author would like to express his thanks
to Dr. K. R. Sturley, head of the Engineering Train-
ing Department of the B.B.C,, and his staff, for their
helpful criticisms and suggestions.

CLUB NEWS

Birmingham.—The March programme of the Slade Radio
Society includes “ Circuit applications of transistors” by J.
Chandler and A. Wates, of B.T.H. (Ist); a talk on the
radio amateur emergency network by A. E. MattheWS (15th);
and “Radio direction finding” by N. B. Simmonds (29th).
Meetings are held at 7.45 at Church House, High Street,
Erdington. Sec.: C. N. Smart, 110, Woolmore Road,
Erdington, Birmingham, 23.

Bury.—A. A. H. Moss (G8VF) will give a talk on re-
ceivers at the March 12th meeting of the Bury Radio Society
to be held at the George Hotel, Kay Gardens. Sec.:
L. Robinson, 56, Avondale Avenue, Bury, Lancs.

Chester.—March meetings of the Chester & District
Amateur Radio Society include a description of a double
superhet on the 19th. The club, which meets at the Tarran
Hut (Y.M.C.A.), has decided to grant free membership to
“juniors who have no income.” Sec.: D. Rickers, 97, Rua-
bon Road, Wrexham, Denbigh.

Derby.—Meetings of the Derby and District Amateur
Radio Society are held each Wednesday at 7.30 at 119, Green
Lane. The March meetings include “ My recent trip to
U.S.A.,” by T. Damn (G3FGY) on the 6th, Mullard film strip
“ The story of television” (13th) and a demonstration, film
and discussion on frequency modulation (27th). Sec.: F. C.
Ward (G2CVV), 5, Uplands Avenue, Littleover, Derby.

Newbury.— Colour television—the problems” is the title
of the paper which C. A. Marshall, of British Communica-
tions and Electronics, is reading at the March 22nd meeting
of the Newbury.and District Amateur Radio Society. The
meeting begins at 7.30 at Elliott’s - Canteen, West Street.
Particulars of club activities are obtainable from 83, Newtown
Road, Newbury, Berks.

Wellingborough.—At the March 7th meeting of the
Wellingborough and District Radio and Television Society
M. Homer will deal with television interference. Meetings
are held each Thursday at 7.30 at Silver Street Club Room.
Sec.: P, E. B. Butler, 84, Wellingborough Road, Rushden.

During the International Jamboree at Sutton Coldfield
(August 1st-12th) to mark the jubilee of the foundation of
the Boy Scout movement, an amateur radio station will be
operated at the camp by a group of amateurs. Arrange-
ments are in the hands of an organizing committee including
representatives from the Slade Radio Society, Midland
Amateur Radio Society and the Birmingham group of the
British Amateur Television Club.
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WIRELESS WORLD INDEX

The index to the material published in Volume 62 of
Wireless World (1956) is now available. It includes
both general and classified indexes and is obtainable
from our Publishers price Is (postage 2d).
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Ionosphere Review, 1956

Approaching Sunspot Maximum

DURING 1956 the extremely rapid increase in
solar activity, which had become apparent early in
1955, continued in its course. By the end of the
year the activity had reached a level comparable
with that recorded at the last sunspot maximum, in
1947. So far as radio propagation is concerned
“quasi maximum ” conditions may be said to have
prevailed throughout most of the year, for from
February onwards the daytime ionisation of the
F, layer, over one or another part of the earth’s
surface, reached those high levels which render it
capable of sustaining the propagation over long dis-
tances of frequencies well into the v.h.f. band. In
fact the year must have been the record one for
such propagation since high-frequency radio com-
munication first began. During its last few months,
frequencies of 50 Mc/s and higher, which hitherto
have seldom been propagated to long distances, were
being often so propagated at certain times of day.
At the end of the year the solar activity was still in-
creasing, though it now seems likely that the epoch
of sunspot maximum is not far distant.

Course of the Sunspot Cycle.—The variations in
the solar activity during the past few years, and
their effects upon the F, layer ionisation, may be

By T. W. BENNINGTON*

seen from the chart. The top full-line curve gives
the monthly values of the sunspot number (the last
twelve values are provisional numbers), and the
average level of the sunspot activity is given by the
top dotted line, which is a plot of the twelve-month
running average of the monthly sunspot numbers.
The two lower full-line curves give respectively
the monthly values of the F, layer critical frequency
for noon and midnight, as measured at the D.S.I.R.
ionospheric station at Slough. These curves exhibit
large seasonal fluctuations, such that high noon values
exist during winter with low values during summer,
and high midnight values during summer with low
values in winter. Superimposed upon the seasonal
fluctuations is the long-period variation due to the
changes in solar activity, and the two lower dotted
lines, which give the twelve-month running average
of the monthly values of noon and midnight critical
frequency, illustrate this long-period variation clearly.
They show a close correlation between the average
level of solar activity and the average value of the
F, layer critical frequencies, between which there is,
in fact, an approximately linear relationship, at least
up to a sunspot number of about 100. Since the

* The Research Department, British Broadcasting Corporation.
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RANDOM RADIATIONS

By * DIALLIST"

No, No, Sir!

“CATHODE RAY” was consider-
ably off the rails in his mild criticism
of my use of monochrome as an alter-
native to black-and-white in des-
cribing the television picture. White,
he suggests, is as far removed as it
could be from monochrome, since it
is a combination of all the colours
of the spectrum. True; but if he’d
thought for a moment, he’d have
realized that the television “white”
isn’t white, but a very pale grey. The
dictionary defines the word mono-
chrome as referring to a representa-
tion or image in different tints of the
same colour. The television picture
exactly fits in with this, for it con-
sists of nothing but greys, from the
very pale to the very dark. As for
his suggested alternative, * pan-
chrome,” words fail me, as I’m sure
they do my confrére “Free Grid.”
“ Pantochrome,” if you like, “ C.R.”,
but not such a verbal monstrosity as
panchrome. Yes, I know there’s a
photographic term panchromatic; but
that must have been coined by some
fellow with “little Latln and less
Greek.”

Projection v Large Tube

A READER takes me to task for
having said in these notes that a
projected television picture is less
obviously liney than that on the
screen of a large cathode-ray tube.
The number of scanning lines, he
points out, is precisely the same in
both instances. True enough, but,
am I not right in saying that on the
very small tube of a projection re-
ceiver the spot, no matter how sharply
you focus it, is relatively a good deal
larger than that painting the pictures
directly on the screen of a 17-inch
or 2l-inch tube? Hence, if there
are any gaps between the lines of an
interlaced scan, they are narrower and
less noticeable than those on the
screen of a big-tube, direct-viewing
receiver. Though he doesn’t appear
to realize it, my correspondent him-
self proves the truth of my conten-
tion. His projection set, he writes,
gives a 36X27-inch picture and he
and his wife sit 10 to 12 feet from
the screen. Now, a useful rule of
thumb for direct viewing is that,
without spot-wobble, the minimum
viewing distance in feet is just about
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half the size in inches of the c.r.t.,
say, 10 feet for a 21-inch tube. Well,
my correspondent and his wife are
sitting at about that distance from a
projected picture more than twice the
size of the image on a 21-inch tube
and having no' bother with lininess.
To give a direct picture of the same
size you’d need a 42-in cr.t. (!)
and would have to sit over 20 feet
from it to get rid of the lines.

A Marine Radar Point

“DEAR Mr. Diallist,” wrote a Bir-
mingham reader, “ weren’t your radia-
tions a little more random than usual
when you wrote recently [December
issue] of the need for a radar pre-
dictor? ” He goes on to point out
that if the bearing of another ship
remains constant while the range de-
creases, you are on a collision course,
Everyone who’s had anything to do
with marine radar knows that, for it’s
one of the basic rules. The trouble
is that if officers don’t plot it isn’t
always realized that the bearing
is staying put and the range shorten-

ing. And this is particularly true
when one or both ships make
changes in course and speed. I re-

member attending one court case in
which that’s exactly what happened.
Only one ship had radar, No plot-
ting was done; but every order given
by the navigating officer made a
collision more and more inevitable.

And this on the open sea and the
“blip” of the victim first seen on
the radar screen when the range was
the best part of ten miles!

Television in France

YOU may recall that in the last
issue I expressed surprise at the dis-
tribution of French TV stations.
They seemed, according to the map
in the December issue, to be mainly
concentrated on the north coast and
round the northern and eastern fron-
tiers., Hardly had my copy gone to
the printer when the post brought
me from Paris the January issue of
that excellent magazine Télévision.
On its cover is a map showing the
layout of the French television
system as it will be when the nation-
wide plan, now well under way, is
completed. It can’t have been an
easy task to devise a scheme for the
TV coverage of the whole of France,
for considerable parts of the country
are mountainous and therefore “ diffi-
cult,” and, due to the bandwidth
needed by the French system, only
twelve channels are available in
Bands I and III. As it now stands,
the scheme is most ingenious.
Amongst the big problems to be
solved were those of inter-station in-
terference, of blind spots and of a
vast network of cable and radio links.
Directional aerials will be used for at
least 16 of the main stations so as 10

ASSOCIATED

ILIFFE

TECHNICAL BOOKS

9th Edition

by Wireless World

of Wireless World
M.A. (Cantab.), M.LLE.E.
M.LE.E. 6th Edition

ELECTRONIG COMPUTERS‘
Edited by T. E. Ivall ...

Sixth Edition

WIRELESS SERVICING MANUAL. W, T. Gockiug, M.LE.E.
GUIDE TO BROADCASTING STATIONS 1956 57 Compiled
RADIO VALVE DATA: Characteristics of over 2 500 Valves,

Transistors and C.R. Tubes. Compiled by Wv.reless World
SECOND THOUGHTS ON RADIO THEORY
THE OSCILLOSCOPE AT WORK A Hass and R W Hallows

RADIO LABORATORY HANDBOOK M. G Scroggie, B. SC.,

TELEVISION EXPLAINED. W E Mnller, M A (Cantab ),
M.Brit.I.R.E. Revised by E.A.W. Spreadbury, M.Brit.L.R.E.

ADVANCED THEORY OF WAVEGUIDES L. Lewin
ABAGS OR NOMOGRAMS. A. Giet

“WIRELESS WORLD ™ PUBLICATIONS
Net By
Price Post
17/6 18/6
2/6  2/10
4/6 5/1
“ Cathode Ray '
25/ 26/2
15/~  15/10
25/-  26/6
Prmcxples and Applicatlons
25/-  25/9
.. 12/6 13/3
30/- 30/10
35/- 35/10
A complete list of books is available on application
Obtainable from all leading booksellers or from

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

www americanradiohistorv com

WIRELESS WORLD, MARCH 1957


www.americanradiohistory.com

give a strong signal where it is
wanted. The blind spots will be
catered for by low-powered satel-
lites or relays.

A Four-year Plan

Altogether 40 main stations are to
be used, of which 17 will have an
e.r.p. of 100 kW or more, in certain
directions at any rate. Thirteen of
these are rated at 200kW and two
at 300 kW. At least 20 main stations
will be on the air by the end of this
year, and the whole scheme com-
pleted by 1960. It’s a bold step, for
so far television sets have been slow
in making their way into French
househeclds. The R.T.F. firmly be-
lieves—and I'm sure they’re right—
that there will be a snowball increase
in the number of domestic TV re-
ceivers as more and more trans-
mitters come into action. French
television certainly deserves to suc-
ceed, for the courageous decision
some years ago to adopt the 819-line
standard means that France has
potentially the best television pic-
tures in the world to-day. Our own
Television  Advisory  Committee
originally had in mind that some
similar standard should eventually
come into use here; if you remem-
ber, they recommended years ago
that research should go forward with
a view to developing a system of the
order of 1,000 lines. A pity that so
far it hasn’t come to anything and
doesn’t look like doing so.

A Question of Efficiency
HAVE you ever thought what hope-
lessly inefficient pieces of apparatus
domestic sound and television re-
ceivers are from one point of view?
The average mains-operated sound
set needs about 30 watts input to its
Lt. and h.t. circuits to produce an
output of some 2 watts from its final
af. stage. The ratio is better in bat-
tery sets. For television receivers the
average input from the mains is some
150 watts for an audio output of 2-3
watts, and no great amount of power
from the line-scan, frame-scan and
e.h.t. circuits. What an improvement
there’ll be in a few years’ time, when
transistors come into more general
use. Sooner or later, I suppose, sets
drawing their power from the trans-
mitter will be common in primary
service areas. I hardly think that
even now “Free Grid” need fear
being run in for stealing electricity,
the property of the B.B.C. What you
have broadcast is surely no longer
your property. Haven’t you made a
gift of it to anyone licensed to receive
it?

WIRELESS WORLD, MARCH 1957

TRADE

Semi-rotary Q.M.B. switches with }”
diameter flatted shafts to accept
pointer knobs are often preferred to the
lever or dolly operated toggle action
types. We manufacture a wide range of
semi-rotary switches, both single and
double pole, in make-break and change-
over contacting with standard or long
bushes for different panel thickness of :
up to }”, 5/16” to 15/16”; 15/32” dia.
hole required.

Steel encased for strength, highly
electroplated with high grade
laminated §,R.B.P. insulation ani
silver plated solder tags (alternatively
6 BA. terminals on some types),
Ratings: 6 to 250 volts a.c. basis,
maximum test voltage=750 peak.
Insulation resistance, not less than
40MQ. Contact resistance, not
greater than 0.01 (10mQ) at 6 volts
and 2 x rated amps.

Pointer knobs for use with these
switches are available as extras, and
many different styles are listed on
pages 18 to 26 in the latest edition
of the Bulgin catalogue. Particular
attention is drawn to the K.370
pointer knob (Iilustrated) in highly
polished bakelite with heavy brass
insert, and the range of various

escutcheons. ‘

For full details of all Bulgin
Components, send now for our
fully illustrated comprehensive
catalogue giving electrical and
physical data. 144 pages.
Price 1/-. Post Free.

Telephone: RIPpieway 5588 (2 lines)

A. F. BULGIN & CO. LTD., BARKING, ESSEX

Manufacturers of radio and electronic components

www americanradiohistorv com

149


www.americanradiohistory.com

UNBIASED

Electronic Torsothermer

ONE of the gossip-column writers
of an evening newspaper has just dis-
covered the principles of electronic
cooking which was first dealt with
in these columns and elsewhere
many Yyears ago. This particular
writer has just heard of the inven-
tion from New York and has given
his readers all the usual wonders
about the ability of an electronic
oven to cook the inside of a cake
vyéthout burning to a cinder the out-
side. :

Well, there is nothing new in that
to readers of Wireless World but it
has set me thinking about a problem
of my own. For many years I have
used an electric blanket. I have no
complaints about it except that it is
unnatural as it warms my outside
and the heat then travels inwards.
When I eat food it generates heat
inside me and this heat travels out-
wards. By means of electronic
cooking technique surely it would
be possible for me to warm myself
in the same manner as nature does
itt. To do the whole thing elec-
tronically, instead of merely elec-
trically as I do at present, would, of
course, give me great psychological
satisfaction.

The only thing is that my know-
ledge of the techniques of electronic
heating and cooking is rather
slender, and I am not at all sure how
to set to work with safety. As you
will appreciate, an error whereby,
say, the liver was raised to an in-
ordinately high temperature might
be fraught with serious medical
consequences. If any of you have
any real knowledge about this matter
I shall be very glad to hear from
you. This is, of course, really a
question for electro-physiologists and
maybe a paper on the subject has
been presented at a meeting of the
Electro-Physiological Technologists’
Association.

Antenna in Excelsis

I SEE that Dr. R. S. Scorer recently
told the Minister of Power that in his
view domestic chimneys are respon-
sible for far more pollution than a
lofty factory chimney. One factory
chimney will, of course, discharge
far more smoke and other harmful
substances than a domestic chimney
and so to make a fair comparison
several of the latter should be taken
into account so that they are to-
gether discharging the same quan-
tity of smoke as the factory chimney.
Even so the factory chimney will do
far less damage as, owing to its
greater height, it disperses its
noxious substances over a far greater
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By FREE GRID

area than do the domestic chimneys;
1in other words, the concentration is
ess.

Surely the logical theory to follow
would be to make domestic chim-
neys illegal? A tall, factory-type
chimney could be erected at the end
of each road. To this chimney all
domestic smoke could be fed by
special underground ducts using
forced draught.

This would at once make possible
my favourite idea of a communal
TV aerial for each road. The tall
communal ““factory” chimney would
be an ideal site for it. Not only
would its great height enable TV
range to be greatly increased, but
whole masses of unsightly roof
aerials would be wiped away; indeed,
the very disappearance of domestic
chimneys would literally undermine
the very foundations of our present
aerial eyesores.

If any of you cavil at the ugliness
of a factory chimney at the end of
each road, I would point out that
with proper architectural design it
could be as graceful as the tall and
slender campanile of Westminster
Cathedral.

Eupeptovision
MANUFACTURERS of television
sets in this country don’t seem to
have made any provision to enable
their customers to view continuously
throughout the evening now that the
hour’s interval between 6 p.m. and
7 p.m. has disappeared. All of us, no
matter whether we belong to the
U or non-U sections of the com-
munity, have hitherto been able to
use that interval to snatch a hurried
meal.

Now, of course, we eat and view
simultaneously. What is needed is
a set with four faces like Big Ben to
“cover” each of the four sides of a
dining table so that all members of

My EW.Y.V. receiver.
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the family can eat while they view.
I have hastily knocked up a table set
of this eat-while-you-view type and
it is so successful that I should like
manufacturers to make a similar
type available to everybody.

But the four faces should not
merely be paralleled up. Each tube
should be independent and switch-
able to the B.B.C. or I.T.A. to cater
for the differing tastes of various
members of the family. In case any
of you are asking, “ But what about
the sound for each service?” I would
add that this can be easily catered
for by the use of hearing-aid-type
earpieces.

One of the greatest advantages I
have derived from my own EW.Y.V.
set is that it checks any tendency for
me to bolt my. food in order to get
back to the television programme.
Thus it is greatly conducive to
eupepsia.

An Electronic Miss Smith

SOME years ago I had a few words
to say about the sad day in the
future when all the fair Miss Smiths
in our offices will be replaced by
electronic typewriters. That day is
a lot nearer now judging by an
article I have been reading about
the research work that is being done
in various parts of the world and
more particularly at  University
College, London.

The monstrous machine which is
being developed there has, so far, a
vocabulary of only 140 words and
it spells them in a manner not found
in the O.E.D. In these respects it
is, therefore, not unlike the dumb
blondes which grace, or disgrace,
some offices.

Another point of similarity be-
tween this machine and its human
counterpart is that it gives of its best
only when working for one particu-
lar person. In the machine, the
reason is that it responds
best to the particular type
of pronunciation for
which it has been de-
veloped; but with the
ladies, there are other
considerations.

However, nothing will
induce me to persuade my
directors to invest in
one of these contraptions
until it reaches the stage
when it can take over all
the duties of our deft-
fingered dactylographers

who, metaphorically
speaking, smooth our
brows and bring a

humanizing influence into
the soulless cathedrals of
commerce,
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to

make

e ..
Fight machine

...and so quickly. The right machine
to wind T.V. Deflector Coils winds them
efficiently, quickly (20-30 seconds per coil),
economically, and with precise uniformity of
electrical characteristics. Bonding of the coils is
effected before removal from the machine.

The machine that winds these coils
is now available at an economical cost. It is
surprisingly simple to use. It is the modern easy

answer to a hitherto difficult production
problem.

Ask us for full details.

e AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO, LTD.

VIC 3404 (9 lines) AVOCET HOUSE < 92-96 VAUXHALL BRIDGE ROAD -+ LONDON - S.W.I.

A
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iDbumu]uumz |
ox clever :

with four new

autopacks for

RESISTORS

\ DUBILIER AUTOPACKS—designed primarily
for loading hoppers for automatic feed systems—
also solve the spiky problem of resistor storage.
The resistors* are housed in packs of so, 100,
500 and 2,500 for type BTS, and in packs of 100
and 500 for type BTB—all lined up with connect-
ing wires dead straight, ready for immediate use—
and taking up very little space in the process.
The large and the small user would be well
advised to take stock of these handy, space and
time-saving packs.

No storage problems here !

This modest sized stack contains no fewer than
one million separate resistors. A pack of 50
would occupy no more room than IO cigarettes
on the workbench. Whether you use resistors
in tens, hundreds or thousands—see Dubilier
about these new space-saving Autopacks today.

*The resistors are available in two ratings: BTS % watt,
BTB 1 watt at 70°C. Resistance range is 100 ohms to
10 megohms (BTS) and 390 ohms to 22 megohms (BTB).
Each type is completely protected by a phenolic resin
500 2500 housing which is sealed at the ends.

DUBILIER CONDENSER CO, (1925) LTD., Ducon Works, Victoria Rd., North Acton, W.3. Phone: ACOrn 2241. Grams : Hivoltcon, Wesphonebhor:;!ao:
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... there is a difference

Mullard Special Quality valves can be supplied in accordance with
various standards of reliability including, for instance, the full
British Government CV 4000 specification and the American MIL
specifications. An economical choice of types is therefore available
for equipment designers to satisfy particular standards of
reliability which would include future NATO requirements,

Mullard achievement in the production of Special Quality valves to
defined standards is indicated by the fact that Government
establishments have already been supplied with many hundreds of
thousands of Mullard valves to the

rigorous and complicated full CV4000 specification.

Details of the range of Mullard Special Quality valves for military
and industrial applications are available from the address below.
Assistance in selecting the most suitable types for particular
applications may also be obtained from the

Technical Advisory Service at the same address.

!
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Rotary Transformers

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

S 2CTOSS the brush terminals.

Power Comtrols Ltd., Exning Road, Newmarket, Suftolk

Telophone: Newmarket 3181. Telegrams: Powercon, Newmarket
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Six cabinet ideas
for the
Ferrograph ““66”’

Portability in a Tape Recorder isn’t always an
advantage, On the contrary, it can prove a costly
handicap if valuable —and often irreplaceable —
recording opportunities are lost because the instru-
ment is not set up for immediate use. Hence the
rapidly growing popularity of this new Ferrograph
unit designed for use with an external loud speaker
system.

When the Ferrograph 66 is given a worthy home
in a piece of furniture to match its surroundings it
becomes the last word in home entertainment. For

All metal construction, with overlap to fit snugly
on any flat surface with opening 153" x 163”. Incor-
porating all Ferrograph proved features of design,
including synchronous capstan motor, playback tone
controls, two speeds, 2} watts undistorted output,
source selection switch, automatic motor cut-off.
Finished in gold bronze with cream knobs and

with it can be permanently associated an F.M. RESEEeRiEs.

Tuner and a Gramophone Turntable. This arrange-

ment not only permits tape recordings of the highest

quality to be made from radio, disc or microphone Model 66N Model 66H
at the turn of a switch, but the owner can use the 33" & 71" pas. 74 & 15" pus.
high fidelity amplifier incorporated in the base of the 84 gns 88 gns

Ferrograph with the F.M. Tuner as a superb radio
receiver or with the Turntable as a luxury gramo-
phone. He has, in fact, acquired three instruments
in one at a very substantial saving in space and cost.

The lucomparatle JFEFrograph
({1 6 6 9

BRITISH FERROGRAPH RECORDER CO. LTD - 13| Sloane Street - London S.W.| Tel: SLOane 2214/5 & 1510
(Subsidiary of Wright and Weaire Ltd.)

(including 1,750 ft. Ferrotape
on 83" reel)
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AIRMEC EXHIBITION
OF ELECTRONIC INSTRUMENTS

May we extend to you a cordial invitation to come and see our

complete range of electronic equipment, including several

ENTIRELY NEW INSTRUMENTS

at the

NAPIER HALL

VINCENT STREET
LONDON, S.W.i.

(2 minutes walk from the Horticultural Halls)

ON

A ap. MARCH 25-28th
IRYANZ A—AIRMEC

\ 2| INSTRUMENT
~N % &> 2 EXHIBITION
\% <] (NAPIER HALL) 10 am. -7 p.m.
N Y/

ADMISSION BY TICKET ONLY

Please write or telephone for tickets to

AIRMEC LIMITED

HIGH WYCOMBE, BUCKS

Telephone : HIGH WYCOMBE 2060
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a complete range/
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“ POWER PACKS
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~ TRANSISTOR EQUIPMENT
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Manufacturers and designers/

are invited to write or telephone for comprehensive leaflet to:-
SALES DEPT. (Technical Service)

THE EVER READY CO. (GB) LTD. LONDON N.7 Tel. ARChway 3050‘
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BAND |

A complete range of
Antex (illustrated)
Dipole, < H’, Fringe
and Indoor models is
IX2/4E available. Outdoor
75/- models can easily be
adapted for Band II1
by adding Band III
Grip-on aerials as
350/1C below.

specially Designee

EXPORT RANGE

nce offer 2 specially developed

ritively priced
B QIHF [FM aerials for

Antifere
range of com
Television and

All-Band types 0f ° .
Frequencies 'mcludmg Contin #
(C CIR.)and American cbar; am.res
Tl;e well-known Antiference 1€

of pre-asscmbly and robust (321!;
bine with speciatty

features

BAND I

Indoor and outdoor

designed e 1
models to suit all n:'os% extreme climati condlt:;:)ins
conditions and to and to meet the varying tecbmad_
222/66 9 5 ts of countries a
15 provide the very best rcq\mcmc:t Department will, on
/ results for VHF/FM Ouruitpge pleased to give full d;{allsc
. re , ange.

equipment. Models ofcih'\s s,pccially chlgned:xv‘:;:g‘ c un.;gm
for fitting to existing Fully dctailcdl:\tcmmﬂ."l:b;)e on request.
TV masts are available. models and prices =i

BAND 11

Standard 'Y’ BOXES

BAND Iti
PLUG & S8OCKET

3, 5, 8, 10 element and
Stacked Arrays for
outdoor installation
and a comprehensive
range of indoor modzl=.

iz CO-AXTAL

Now RECM.F Loy " pang Band
.E.C. A an and II1
350/I1C ik BAND 1y & Hi-o Islpeciﬁcatiém_ g‘clevjlsiog Acrial

obust and simple own leads.

52/6 TOMAT|C w fit. OUTDOOR
W'T PLUG TVP/X MODEL Y.1. 16.6
H SOCKET TVS1 INDOOR

Both 8d. each. MODEL Y.2. 12/6

ANTIFERENCE

LIMITED

BAND I11

Fap :
ar in advance of any
other form of pre-
assembly._« click’ ang
they’re fixed |

THE ANTIFERENCE GROU?

Antiference Ltd., Aylesbury, Bucks and
London, W.1.
Antiference (Canada) Ltd., Toronto,
Canada.
Antiference (Australia) Pty. Ltd.,
Sydney, Australia.
Antiference Installations Ltd.,
London and Branches throughout
Great Britain.

Obtainabie only from Appointec
Antiference Distributors.

HiLO

17 models to provide
HL402/4K perfect Band 1/Band
102/6 III reception in all
areas with only one
aerial. All incorporate
the patented Electronic

Coupling exclusive to
HILO Antiference.

DHB/2845
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The Monarch has established itself as a top favourite in the hard-to-win American

market—radiogram manufacturers there have geared production to meet the increasing

demand for the U.A.8. When the tight delivery schedule was threatened by

the' New York dock strike the problem was tackled in the grand manner—

a manner worthy of the Monarch—we made air transport history!

Constellations were chartered and loaded exclusively with

Monarchs, these dollar-earners flew the Atlantic TONS AT A
TIME AND our American friends shared the cost.

+++++++++++++++++++

America couldn’t wait for the "

"Meonanchild ™
X
NOTE THESE STAR POINTS : 1

vy

v Plays ten 127, 10” or 7" records at 78, 45 or 33 r.p.m. and
the new 16 r.p.m. records v Intermixes ten 77, 10” and

12” records of the same speed h* Manual pl:ly polimon for ®
laying single records vk High-fidelity crystal pickup with
Monarchs by alr ... . xx gual sapphire styli ¢ Exquisitely styled—choice of two
Monarchs by the ton! )(* beautiful duo-tcne finishes. X

* x
e S T OUTUUTUUNUE S
BIRMINGHAM SOUND  REPRODUCERS LTD., MONARCH WORKS, OLD HILL, STAFFS.
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Question *‘Why don’t dealers stock and recommend our Amplifiers and Tuners, etc?”
Ansner ‘‘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’.

What we are and what we do.

Firstly we are quite large manufacturers of Audio Amplifiers, Radio
Feeder Units, Tape Recorders, Portable Record Players, Speaker and
Amplifier Cabinets and custom built Complete High Fidelity Radio

and Record Reproducers.

Secondly we are Retailers of Gramophone Units, Autochangers,

Speakers, Tape Recorders, etc., etc.

We recommend only that which we know to be of good performance
We are not in the group of traders who
sell job lines at apparently low prices because they are obsolete or
faulty. On the other hand our finances are such that we do not have
to sell you an expensive article if we know that a less expensive unit

and of sound construction.

will do your job perfectly.

If any reader should have his mind set on a high-priced amplifier of

The New No. | “SYMPHONY AMPLIFIER
MARK I is a 3-channel 5-watt Gram/Radlo Amplifier
with astonlshingly flexible tone control. You can lift the
treble, the bass, or—and here is the unique feature—
the middle frequencies to suit your own ear characteristics
and the record or radlo programme being heard. It is
thus possible -to arrange frequency-response of the
amplifier to a curve equal and opposite to the resultant
curve oi the other Items in the chain so what ﬁnally
registers in the brain is as per original. This flexibility of
control is even more important than the nominal linear
response of the amplifier, as the pickup speaker, etc., are
not linear. Independent Scratch-Cut is also fitted and
special negative feedback circuit employed. The Amplifier
can accommodate a wide variety of records from old 78s
to new L.P.s, and there is full provision for Radio Tuner,
Tape take-off and Playback. It is available to match 2/3
or 15 ohms speakers. Price 12 gns. (carriage 7/6). Fitted
in portable Steel Cablnet, 2 gns. extra.

The New No. 2 “SYMPHONY"
MARK 11, as No. |
but with 10-
watt  Push-
Pull triode
output and
triodes
throughout.
Woden
mains  and
output
transfor-

AMPLIFIER

mers and
choke. Out-
ut tapped
. 7.5and IS
ohms, Pro-
vision for

Tuner and Tape. ompeces with the most expensive
amplifiers on the market yet costs only 16 gns. (carriage
7/6). Fitted in portable Steel Cabinet 2 gns. extra,

«SYMPHONY ™ AMPLIFIERS WITH REMOTE
CONTROL

Remote Controf Panel
Both the above model -Amplifiers are available with all
controls on .a separate Control Panel with up to 4ft.
flexible cable which simply plugs into the amplifier.
Enables the Amplifier proper to be sat in the bottom of a
cabinet whilst the controls are mounted conveniently

higher up, Extra cost2 gns.

No. 1 “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 glvi.n'g
extreme sensiti-
vity and high
music/noise ratio
Suitable for
amplifiers in the
highest fidelity
class. £15/8/-.
Power Pack £3/7/6. Magic eye £I extra if required.

N.R.S. EMPRESS FM/VHF TUNER/ADAPTOR
Fine little job. Will plug into any radio and add F.M,
£13/15/-. Magic eye assembly £ extra if required. Ditto
mounted in beautiful dark walnut cabinet complete with
magic eye |7 gns. Carriage 7/6.

another make and would like to save money if possible, we should

like to make the following clear-cut offer: If he buys one of our
“ Symphony » Amplifiers or Tuners and is not entirely satisfied with it

market. It

he may return it for full credit against any other amplifier or tuner on the
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 Scmvfﬁ]
is available daily including Saturdays from 10 a.m. to 6 p.m. or
deal with enquiries by return of post.

Our new illustrated Catalogue and supplement will be a great boon to

2¢d. stamps for your copy now.

those desiring quality equipment for modest expenditure.
It may well save you pounds! All
our equipment is on demonstration at our showroom in conjunction
with a variety of Pickups, Speakers, etc. If yo ¥
shall be pleased to see and help you. H.P. facilities available.

Send two

If you can possibly call we

It is essemtial to mention * Wireless World ** when requesting Catalogue or

when ordering.

No. 2 “SYMPHONY " AM/FM TUNER.
Combining
all che
specifica-
tions of
our Long,
Medium and
Short wave
Superhet
AM  Tuner
and our No.
| FM Tuner.
Separate
Coil Assem-
blies and
1Fs Fully
self-pow-
ered on
one chassis
26 gns.

“SYMPHONY " AM/FM RADIOGRAM CHASSIS
Mk Il Very high grade Radiogram Chassis incorporating
_the Long, Medium, Short and VHF Bands; 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
transeription (PX) pick-up cartridges. New type ultra-
sensitive, anti-radiator, no-drift F.M. front-end; buillt-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 [5in. x éin.
horizontally. 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
All current Collaro Units in stock for immediate delivery

NEW MODEL GARRARD RC88 AUTOCHANGER
£15/11/4. RC98 £17/10/3. Prices less head.

Variety of pickup cartridges available in Garrard shell to
fit RC88 and RC98. Leaflets on Collaro and Garrard
Gram. Unlts on request.

LENCO GLS50. 4-speed continuously variable from above
78 r.p.m. to below 16 r.p.m. Special Autostop. Price
with Studio **O " or “P" head or GPIdring variable
reluctance head, £21/17/10.

LENCO GLSS5, as above but without pickup and auto-
stop but fitted with Special Device for Groove Location
and knob which completely disengages drive-wheel.
Suitable for use with any pickup, especiaily transcription
types and B.J. Arm. Price £17/10/4. Immediate delivery
guaranteed.

GOODMANS “SHERWOOD"™ (VISCOUNT)
ENCLOSURES Walnut or mahogany, completa with
Acoustical Resistance Unit, 19 gns. or less A.R.U., 163 gns.
MIDAX/TREBAX CABINET. To match ' Sherwood "’
(Viscount) 8 gns.

“SYMPHONY ” BASS REFLEX CABINET KITS.
30in. high, consist of fully-cut }in. 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. Carriage 7/S. Ready built, 15/- extra.

As above but fully finished in fizured walnut veneer
with beautiful moulding and speaker grille !0in. £11
12in. £11/10/-. Other veneers to order.

NORTHERN RADIO SERVICES

DEPT. WW,, 11, KINGS COLLEGE ROAD, ADELAIDE
ROAD, LONDON, N.W.3. Phone: PRImrose 3314
Tube:: Swise Qotiage and Chalk Farm. Buses: 2,13, 81, 113 and 187

-cabinets

CONSOLE AMPLIFIER
CABINETS. 33in. high, lift-up
lid with piano hinge, take Tape
Deck, Gram Unit or Autochangers

Amplifier, Pre-Amplifier, and
Radio Feeder Unit, finished
medium walnut veneer, De
luxe version, price 12 gns.

Oak or mahogany veneers and
special finishes to order. Carriage
according to area. We  will
quote by return.

NORDYK CABINETS. Spea-
ker Enclosure £5/17/6. Table
Model Amplifier/Gram Unit Cab-
inet £5/19/6. Table Model Tape
Recorder, Tape Amplifier or
Radio Tuner Cabinet £5/19/6.
Record Storage Cabinet holding
150 records £4/17/6. All above
measure  (internally)
19in. wide x 13in. high x 13in.
deep and finished in polished
walnut, thus enabling a complete
installation to be built up unit
by unit in matching style cab-
inets and added to as required.
We can supply Amplifiers,
Tuners, Gram units, Tape Decks
and speakers mounted in these

cabinets. Examples on demon-
stration.
TAPE RECORDER DEPT.

We are specialists in the supply
of tape gear for use in conjunc-
tion with High Fidelity Equip-
ment. We are familiar with all
worth-while Tape Recorders and
Decks on the market and are in a
unique position to advise on
Tape Recorders, Tape Decks,
Tape Amplifiers and Tape Pre-
Amplifiers and give unbiased
opinions and demonstrations, All
those intending buying a Tape
Recorder or adding Tape facilities
to their present systems are
advised to consult us before
spending money, as we might
well be able to save you money
and dissatisfac.ion. Call for a
demonstration, or write.

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. Fantastic value
for money at 49 gns. or 9 month-
fy payments of é gns. Also
available with built-in revolution
counter for 52 gns. or 9 monthly
payments of £6/13)-. Recom-
mended microphones Acos £3/8/-
or Lustraphone, 3 gns. Plus
carr, and pkg. £1. Full details
in- catalogue.
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HERE IS THENEWALALILLLE
Radio and Television 8
Servicing
s % DAYS FREE

vow M EXAMINATION | \ @~

This is your COMPLETE Radio and Television Ser-
vicing library—1,850 models including latest RADIO
SHOW sets. Here, at instant call, are all the
popular models which you are ever likely to be
called upon to service—including circuits and data
difficult to come by. This Newnes set is worth
the cost a hundredfold! It covers TV from single
station models to the LATEST 2lin. 13 channel
receivers; Band III converters; radios, radiograms,
portables, including latest VHF/FM and Transistor
Models; Car Radios—and in addition Technical and
Progress Sections to keep you abreast of latest servicing
techniques. This UP-TO-THE-MINUTE all-embracing
set can pay for itself within a few days of receiving
it—this is fact! You can prove it to the hilt by
claiming FREE Examination—apply NOW and see
for yourself. But do it AT ONCE—the demand will be
terrific !

Complete list of makes on back and practical

FREE GIFT FOR ALL! see nexteace

When you have filled up coupon ’
on right— Please send me Newnes RADIO AND TELEVISION SERVICING without obligation
to purchase. I will either return the work within eight days or I will send the first payment
S E E O VE R L E A F of 12s. 6d. eight days after delivery, and you will then send me the HANDY ENLARGER.
Thereafter I will send 10s. 0d. monthly until £9 12s. 6d. has been paid. Cash price within

eight days is £9 5s. 0d.

FOR METHOD OF FOLDING

THIS POST-PAID LEAFLET NETTG 18 0 o o ol A o SRR P ReRa PRI S I = 0 0,0 o o BRI o 10 0 o o P ol ol - & T
o S A ORI AL L 1 [ SR -
* * * Place X where it applies
...................................................... HouseOWNER
If you have already applied, OCCUPALION + ..\ ee i esin e steereeerneeeneeannanineenns [Householder

detach this page and hand

. YOour Signatlre .. ....oiveunnnneensononeeensneeeeeennnnn
to a friend. 3
f (Or your Parent’s Signature if under 21) RTV 2P |Lodging Address

Living with Parents
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iCUT OUT THIS PAGE}
{INTACT, FOLD AND|
POST

NO STAMP REQUIRED

Presented FREE

THIS HANDY

Owners said of the last edition—More than rcpaid the
cost in a short period (E.J.S. Wolvercote); One gancc
was enough to convince me of their worth (7.F.B
Leicester); Of immense help and in constant use (TA
Uxbridge); A boon and a must (F.S. Manchester).

This new edition is even more Yaluable !

MORE MODELS AND MORE MAKES ¢ MORE CIR-
CUITS AND DIAGRAMS e MORE PAGES—350 MORE!

AND IN ADDITION YOU RECEIVE

NEWNES HANDY ENLARGER

Just what you need to follow intricate circuits easily—
stand it on any diagram and it enlarges every detail.
Magnifies small print, too. There is one for you FREE
and post paid on retaining Newnes RADIO AND
TELEVISION SERVICING after examination. It
comes to you boxed and with polisher to keep the
enlarging lens crystal clear.

|850 MODELS INCLUDING LaesT R RADIO SHOW sers

'« FOLD
Here (B)
across leaflet

ADDRESS SHOWS

~
Sy
o
ed
< =z
~
b=
5‘;
x
gl-
ra

~FELEVISION ~RADIO |

SERVICING DATA FOR— SERYVICING DATA FOR—
Ace, Alba, Ambassador, Argosy, Baird, ) Ace, Ambassador, Armstrong, Banner,
Banner, Beethoven, Bush, Champion, { Beethoven, Berec, Bush, Champion,
Cossor, Decca, Defiant, Ekco, E.M.L., Cossor, Decca, Defiant, Eddystone, Ekco,
English Electric, Ferguson, Ferranti, { EVer I.Ready, Ferguscfn, Ferranti, G.E.C,,
G.E.C., H.M.V., Invicta, K-B, McCarthy, § Grundig, H.M.V., Invicta, K-B, McCarthy,
. i 1 McMichael, Marconiphone, Masteradio,
McMichael, Marconiphone, Masteradio,
Motorola, Murphy, Pam, Peto Scott,
Mullard, Murphy, Pam, Peto Scott,

. - . Philco, Philips, Pilot, Portadyne, Pye,
Philco, Philips, Pilot, Portadyne, Pye, Radiomobile, Rainbow, Raymond,
Rainbow, Raymond, Regentone, R.G.D., 9 Regentone, R.G.D., Roberts’ Radio, Sobell,

Sobell, Stella, Ultra, Valradio, Vidor. § Stella, Strad, Ultra, Vidor, Webcor.

(A) FOLD ALONG HERE (A) cnuusancnasasassaanasassctsnamasasnnanssssnanssaasesasaancnsansanacasnanan

w

2

~

i

X

fued

O

2
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PLUS 2 YEARS’ FREE POSTAL ADVISORY SERVICE |

i

|

|

.......................... R e L L e L LR e A R RSO R FOLD E = Z . I

Postage ‘ No Postage Herel(c')” ; E E § l
will be St across leafle g ; g =

paid by necessar_}u] : = =R = I

George Newnes Glp ‘g’e_td i : 5 = 3 & I

. Dritain or [~]

e Northern Ireland < I
I
|

8 o, |
oOwzZz |

BUSINESS REPLY FOLDER B
Licence No. W.C. 1129 a3 |
oag= |
F wa £ |
GEORGE NEWNES, LIMITED, ; E = E l
66/69, GREAT QUEEN STREET, (o} = (o] g l
LONDON, W.C.2 EER = :
|
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NOW

A CONFIDENTIAL STAFF LOCATION SYSTEM!

Verbal Orders Quickly and Quietly

®

° ®
®
ot It’s new and it’s unique—the Multitone Staff

o Location System. There’ve been loudspeakers,

. bells, lights and even buzzers, but not a system in

o which confidential messages can be delivered to individual

$* members of a staff—whether numbered in tens or hundreds.

° However compact or scattered an organisation may be, this is

P going to be the biggest business time-saver yet. Originally developed
. in conjunction with St. Thomas’ Hospital, this system is now far in

o . advance of anything yet made and is sold at a highly competitive price!
. HOW IT WORKS. A magnetic induction loop is laid round the building

o from the Coder/Oscillator unit. Anyone needed to be on call carries a receiver
o (only 5" long, 1" diameter and it only weighs 5 oz. with battery!). On being

° alerted by his call signal, which is received by him alone, he can hear a direct speech

message without anyone else being disturbed.

WHAT IT COSTS. The average cost of an installation with 50 receivers would be under
£1,500 including the cost of the loop. The receiver incorporates four transistors and is
powered by a single cell. Since the quiescent current is less than 0.5 m.a. it will only cost

a few shillings a year to run each receiver—considerably less than any other electronic system.

multitone

STAFF LOCATION SYSTEM

Multitone Electric Co. Limited, 12-20 Underwood Street, London, N.1, Clerkenwell 8022
CRC2M
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Here is an organisation which
can solve 99%

of YOUR
Radio Tube Problems.

We have in stock over 2,000 types of
Receiving, Transmitting and Special
Purpose Tubes, covering most American
and European types.

Amongst our customers are the Army,
Navy, Air Force, Civil Airlines and Post
Office Departments of most European
countries, the WNear and Far East,
Commonwealth, etc.

Tubes can be supplied to C.V., JAN and
MIL Specifications. Our organisation is
A.R.B. approved.

Price and Stock Lists available on appli-
cation. Your enquiries. for Special
Types welcomed.

HALL ELECTRIC LTD | &iieacum

Cables:
Hallectric, London

Haltron House, 49/55 Lisson Grove, London, N.W.1 | rewes 22573
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Build these 2 useful instruments from

GOSSOR KITS

Valve Voltmeter and Oscilloscope
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Model 1044K Model 1045K
Valve Voltmerer Single Beam Oscilloscope
List price £20.0 .0 List price £36 .13 . 4

Each Kit, in addition to Printed Circuits and all parts,
includes an illustrated comprehensive instruction book
describing the step-by-step assembly.

Write for leaflets to :-

COSSOR INSTRUMENTS LIMITED

THE INSTRUMENT COMPANY OF THE COSSOR GROUP
(Dept. 1), Cossor House, Highbury Grove, N.5
Telephone : CANonbury 1234 (33 lines) Telegrams : Cossor, Norphone London Cables: Cossor, London
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MARCONI/I’S
can supply special
test sets for F.M.
Mobile Radio

Signal Generator Type TF 1064

Transmitter and Receiver Qutput Test Set
Type TF 1065

Type
TF 1064

The TF 1064 and TF 1065 are complementary instruments.
Together, they fulfil all the main testing requirements for
mobile transmitter/receiver equipments. Each is completely self-
contained and, being light and.portable, they are particularly
suitable for use in the field.

Signal Generator TF 1064 provxdcs r.f. outputs—f.m. or
am. —in the ranges 68 to 174 and 450 to 470 Mc/s, i.f.
outputs at five spot frequencies, and also an a.f. output.

Test Set TF 1065 comprises an r.f. power meter and deviation
indicator for use up to 500 Mc/s, a dual-impedance a.f. power
meter, and a multi-range voltammeter.

Each instrument can be supplied separately.

A

/7
/

AM & FM SIGNAL GENERATORS * AUDIO & VIDEO OSCILLATORS
M A Rc o N I FREQUENCY METERS * VOLTMETERS * POWER METERS
DISTORTION METERS . FIELD STRENGTH METERS

lN STRU M E N'rs 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, Strand, 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

TC93
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Reasons why CGannand record playing
equipment is the finest in the world.
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“Why <@\\éﬁ}{)> is best” serites. No.l

This is the main Garrard Factory (there are also three others) in
which is installed the finest engineering equipment for producing Garrard
gramophone reproducing equipment.

This modern plant combined with the finest British craftsmanship
is the reason why Garrard products are known throughout the world for their
high standard of quality and reliability.

Subsequent advertisements will describe some of the operations used
in producing the world’s finest gramophone record reproducing equipment.

AUDIO
W PERFECTION

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD SWINDON - WILTS




1¥ WIRELESS WORLD MARCH, ‘1957

MICROSECOND CHRONOMETER

This equipment is designed to measure small intervals of time to
a high order of accuracy and two ranges are provided :

(1) | psec. to | sec. in steps of | usec.

(2) 10 psec. to 10 sec. in steps of 10 usec.
Accuracy of each range is better than + 0.0059, 4 the step
interval.

Full details on this and other ¢ Cintel> Chronometers are available
on request.

CINEMA BR8] WEy

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 St. Birmingham, 4

Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow

F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester, §6
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Ceramics

ANOTHER BATCH OF THE FINEST
QUALITY CERAMIC INSULATORS .

A SERVICE WHICH TT HAVE DEVELOPED
AFTER YEARS OF CONTINUOUS EXHAUSTIVE
RESEARCH.

THESE TT INSULATORS PLAY AN
IMPORTANT ROLE IN ELECTRONIC
DEVELOPMENT.

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.

ALBION WORKS * LONGTON ° STOKE-ON-TRENT

Telephone : Longton 33071/2
London Office: 125 HIGH HOLBORN, LONDON, W.C.1. Tet. Holborn 195172

—_—
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Don’t spoil
your ship!

In terms of cost the solder content of your products may be negligible. In terms of quality, dependability,
your reputation, it is all-important. Why not act today ? You’ve only to tell your buyer —  Switch to
Superspeed”— and you can relax in
the knowledge that all your risks are
underwritten by the greatest name in

soldering history.

incorporating Enthoven’s unique 6-
channel stellate core, is unchallenged
as the most efficient cored solder wire
for general assembly work on radio,
television, electronic and telecom-
funication equipment. But remember,
too, that there is an Enthoven solder

product for every other engineering

and manufacturing application. And

Enthoven always means the best ! If you use solder, please write today for the new edition of our brochure
“Enthoven Solder Products>—or consult us, quite freely, on your particular problems.

Whenever soldering is discussed, ENTHOVEN enters the argument. It’s a name that represents 150
years’ experience in non-ferrous metals, and an incomparable record in research and development.

ENTHOVEN erovuers

ENTHOVEN SOLDERS LTD., DOMINION BUILDINGS, SOUTH PLACE, LONDON, E.C.2, MONarch 0391
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for ELECTRONICS

BVt P9 - 9

"ENGLISH ELECTRIC’

ENGLISH ELECTRIC VALVE C0. LTD. @

The range of valves manufactured by

High vacuum rectifying valves
(oil or convection cooled)
Power rectifiers

Thyratrons (Hydrogen and Xenon)
Triode transmitting valves

(air, forced air or water cooled)
Tetrode transmitting valves

Pulse amplifier tetrodes

Valves for r.f. heating

(forced air or water cooled)

Voltage stabilisers

Magnetrons

Klystrons

Travelling wave tubes

Television pick-up tubes
Cathode ray tubes

Backward wave oscillators
Storage tubes
Transistors

Stand No. 101, RECMF Show

APRIL 8-11 %
Stand No. 107, The Instrument, Electronic

& Automation Exhibition
May 7-17

Waterhouse Lane, Chelmsford
Telephone : Chelmsford. 3491

AP 300/52

English Electric Valve Co. Ltd. includes:

21



These Units ore
ACTUAL SIZE
—made under
US hicence
from
Winchester
Electronics Inc. |

DATA RELATING
TO SERIES ‘MRE'’

MINIATURE
CONNECTORS

°
CURRENT CARRYING
CAPACITY: 7.5 amps
°
BREAKDOWN VOLTAGE
BETWEEN CONTACTS:
(at sea level)

7-contacts: 3,1 kY
14 up to 50-contacts: 4.0 kV

°
AVERAGE MATING

AND UNMATING FORCE
{per contact): 8 oz.

POSITIVE POLARISATION
BY GUIDE-PINS AND SOCKETS

RIGID ALUMINIUM HOODS
WITH CABLE-CLAMPS
(vibration locks optional)
FOR COMPLETE SERIES
L ]
SERIES ‘MRE’
with 7, 14, 18, 26, 34 & 50 contacts

NOW AVAILABLE
FOR
PROMPT DELIVERY

WIRELESS WORLD

.\\\\

eLECTRo
METHODS ¢

Z
.”"Hu

miniature
connecitors

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

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

MarcH, 1957
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Delaron

(by De La Rue)

does a double act for you

You already know DELARON as a laminated
insulant of precisely known dielectric values

and mechanical prdperties which fully meet:

all British Standard and Ministry specifications
at every grade. It is used as a controller of
electricity, from loudspeaker spiders to
insulating washers.

But do you know about the second half of the

double act by DELARON laminates?

In its copper-ciad form 1t is the basis of most
of the printed circuits in radio, television,
radar and electronic computors—the new,
simpler and cheaper method of circuit
manufacture.

You should use DELARON laminates.

For information, advice and service get in touch
with Dept. D8F, Thomas De La Rue & Co Ltd
84-86 Regent Street, London, W1.

DELARON’ is a registered trade mark

23
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Technical Ceramics Limited, Wood Burcote Way, Towcester Northants
Telephone Towcester 312

@ TC4
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A NEW INSTRUMENT IN THE COMPREHENSIVE ADVANCE RANGE

rd

{Me/s
to
250 Mc/s

in multiples of

5 Mess orIMcys

\\\\

A IR

A

a crystal calibrator...

é Aelvance

This Advance instrument brings to existing signal
generators that higher degree of accuracy vital for
to-day’s V.H.F. Radio and Television Servicing. It

Ii\[g] permits the setting of a signal source to within
extremely close limits.

Both visual and aural
indicat o g
“ ::O:{:e:re For a modest outlay—quickly recovered in
speedier servicing—you can modernise your
equipment to tackle all today’s, and tomorrow’s,

V.H.F. problems. t
ype

Full technical details are given in leaflet No. W40

gladly sent on request.

ADVANCE COMPONENTS LIMITED, ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX NE"PR'CE£25
IN UK.
Telephone :  Hainault 4444
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for precise control of superior electronic equipment

—moulded track potentiometers by | Plessey

COMPACT
The physical confines and electrical parameters of modern electronic equipment makes unprecedented demands
on the component manufacturer. His product must almost invariably be smaller than its predecessor and
more efficient and durable. These potentiometers provide an outstanding example of what can be achieved
to meet the present requirement.

ACCURATE
Moulded track potentiometers by Plessey possess a high standard of stability within a wide range of operational
temperatures and can be stored for extended periods without deterioration. They can be manufactured to
conform, within strictly specified limits, to a designed pattern of values at various positions on the track.

DURABLE
The outstanding reliability of these potentiometers is a tribute to the Plessey Research
and Development engineers whose efforts to meet the stringent Services requirements and
the critical demands of the Commercial market have resulted in products of superior
design and function.

Miniature Type M H 2

A high quality potentiometer for commercial laboratory and Services application. Services
Specification RCS122. The standard version is fitted with spindle and panel humidity seals.

GENERAL SPECIFICATION

Rating: ambient 70°C  .................occ Tinions g o+ o ST i 1 watt
TempeRatires Cats .. e remrs s s s i 7o mis et I = 40/70°C
Humldity €lass! me.... ... ..eomee e vamosmmom o voseesvumes s » 55 g emurEmee H2

Minimum Resistance ....50 ohms max.
OpyeraliiDiametera e et . o s SR S 23/32 in.
Overall depth of control from mounting face, including tags ...... 3 in.

Sub Miniature Type G

Type Approved to Certificate No. 974 Issue 1, Ref. TA1373, this pre-set, open-type control
is of particular interest to industrial communication and Service equipment manufacturers.

GENERAL SPECIFICATION

Range Linear £20% .......ccccoeviiiiiineiriiinniiiiiinaneecinineniaeinenn.in.1,000 ohms to 2 megohms
RAtiDeERamBIENtIZORC. <. .- e i oo o i erre o o eaTmr  SEm S 1 watt total track rating
Minimum ReSIiSEaANCE ....ooovviiiiiiitiiiiii ittt et creanens 50 ohms max.

Spindle and Panel Sealed Type EH 2

For military and para-military applications, this control is particularly resistant to
conditions of extreme humidity.
Type Approved to Certificate No. 906, Issue 2, Ref. TA1230.

GENERAL SPECIFICATION

Humidity Class .....ooeiiiiiieiiiiiee e H2

Minimum RESISTANCE .....vveeerrreriiiriiii i ietiiieereeeonnsinieeesennanns 50 ohms max.
Overall Diameter 1-5/32 in.
Overall depth of control from mounting face ......... ST Cerrrei 21/32in.

THE PLESSEY COMPANY LIMITED . KEMBREY STREET - SWINDON « WILTS

@ psi
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THE criterion, as always, is that the
reproduced sound shall be the closest
approach to the original—that the enjoyment

of a single refinement or adjustment
capable of contributing to the final objective.
Send for further details and booklet.

and appreciation of music may be
unimpeded. This is reflected throughout the
design of the QUAD II. It is reflected, too,
in the straight-forward and logical system
of control, achieved without the sacrifice

=0cousricar)

HUNTINGDON, HUNTS - Telephone: HUNTINGDON 361.
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M’W EARN-AS-YOU-BUILD

PRACTICAL RADIO COURSE

as you build your own
receiver and testing
instruments

This new addition to the unrivalied I.C.S. range
of technical training courses offers you a double
opportunity, Here is your chance to gain a
sound knowledge of basic Radio and Electronics
theory—under expert tuition—whilst building
your own 4-valve radio receiver, signal generator
and high-quality multi-tester.

WHAT YOU GAIN At the end of the course you will
have gained not only three pieces of equipment of permanent
practical usefulness: you will have accumulated a personal
‘“ library > of reference material—I.C.S. Instruction Man-
uals, expertly edited and presented—which you can keep
by you always for guidance. Furthermore, you will have
gained immeasurably in knowledge, through a balanced
combination of study and practical work—with the special-
ised help of the world’s largest correspondence school.

TRAINING TO SUIT YOUR NEEDS Whether you

plan to have a business of your own, to become a service
engineer, to pursue a career in the radio industry, or to
take up radio as a serious hobby—this course provides the RF/AF Signal Generator. |
ideal way of obtaining a firm foundation of essential know-
ledge. If you are an intending examination candidate,

I.C.S. training offers you the most thorough preparation All the equipment shown here is sent to the student as part
you could have. of the course and the cost is included in the fee.

Multi-tescer {sensitivity
1,000 ohms per V.)

Other courses include: RADIO ENGINEERING, RADIO SERVICING AND

There are I.C.S. SALES, BASIC RADIO, RADAR ENGINEERING, BASIC RADAR, F.M.

CORHERnIUMCRERU: ENGINEERING, TELEVISION ENGINEERING, TELEVISION SERVICING,

mhelsiauaiEtyisiie BASIC TELEVISION, ELECTRONIC ENGINEERING, INDUSTRIAL

Fhyohe st ELECTRONICS, BASIC ELECTRONICS, and guaranteed coaching for
professional examinations.

Y Al B — e LI R S ‘

COUPON | INTERNATIONAL CORRESPONDENCE SCHOOLS %

m" DAY l Dept. 223G, International Buildings, Kingsway, London, W.C.2. 1

|

to receive a FREE b NAME..ureeeereertonronaesessssanonse Boronoas (IS PO, o oo 00 a0000000R000000000000 092 00 Age...ueuenees |

book which gives : 1
formation on €areers | pqqiacc et eeeteaeat—e e ses e teaetata et easenane eaeseneseestnaenes

in Radio, etc., and | 7L o o Bataa00 So0B0A000050 B0B00REaE0EaI0aE0IBAROO000000: - I8000 000 600500000 3 '

full details of I.C.S. | . I

courses. | Occupation............... R« . « . . F—_ w— .+ . . e A 35 |

INTERNATIONAL CORRESPONDENCE SCHOOLS
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When it’'s RELAYS contact

Lower [Illustration; Serles s590.
A.C. operated, Max. V. 250. Con-
tact rating up to sA. continuous.
Switching: One to four poles in

Upéaer Illustration; Series 596.
D.C. operated, Max. V. 140. Con-
tact rating up to §A. continuous.
Switching: One to six poles in

various combinations. Overall size:
1 7/16” long by 1 3/32” wide by
1 25/32" deep. Coil consumption 0.5
to 3 watts.

various combinations. Overall size:
1 7/16” long by 1 3/32” wide by
1 25/32" deep. Coil consumption 2
or 4VA.

Coils are wound for standard voltages up to 250V .A,C. and 140V.D,C, Coils can be
supplied vacuum impregnated if required.
Please write for illustrated leaflet.

//\Vla@ﬁm@t@@ Devices

LT D .
EXNING ROAD NEWMARKET

Telephone : Newmarket 3181/2/3 Telegrams : Magnetic Newmarket.
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- If you use WF. communication equipment, the RAIT will interest you
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PNl | “This is more than a receiver . . .
Cit's a revolution 1™ s orenarons

OUTPUT

Y05 Mefs.

Write for full specification and
performance data today

CONSIDER THESE SENSATIONAL FEATURES:

% 0.5 to 30 Mc/s in 30 bands

% Band changing without switches or turrets

60in. film scale giving 200 c/s setting accuracy

Overall stability after warm-up within 100 c/s

Extreme sensitivity: 3uV. for 20 db S/N ratio (30%
modulation)

Undiscernible reradiation

Negligible spurious responses

Extreme mechanical simplicity—no complex gear trains

Cast chassis giving exceptional rigidity

Modular construction allows easy servicing

Alternative British or American valves and connectors

Signal meter and sensitivity check

b2 0 2 2 0 gl o 2 g

BRACKNELL - BERKSHIRE

it 1| X4

PLICHISEPE ey

Engin

E.’lﬂl!.'lﬂi‘.’lﬂl.!lmtum!l
POERUSE e ue

QR e

eering iimﬁed

1 Telephone: Bracknell 94!
Beiy, . Cables/Grams: Racal Bracknell Berks
[0

L
North England Agent:
S

o Farnell Instruments Led., Hereford House, *
North Court, Vicar Lane, Leeds 2

Telephone: Leeds 32958
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ROLA CELESTION—

acknowledged leaders for over 30 years In

the design, development and manufacture

of loud-speakers for all purposes . . . world

famous for quality of reproduction, sensi-

tivity in performance and long life under

all climatic conditions.

LOUDSPEAKERS

FOR ALL RﬂlA

L RlESTION

({ O 3 FERRY WORKS THAMES DITTON, SURRE
l ola (,eleshon Lf(l Telephone : EMBerbrook 3402 .
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HIGH FIDELITY STARTS HERE

MODEL HF25

The amplifier has been
critically designed to give
living expression to recent
improvements in recording
and broadcasting techniques.
Clear life-like reproductionis
ensured by the low harmonic
distortion and by the infinite
damping factor. 25 watts
undistorted output is ample
for any home system.

MODEL HF25A

The pre-amplifier has phono-
jack inputs for radio, micro-
phone, pick-up, tape recording
and 4 equalisation positions
for U.S. LP, EUR. LP
(RJI.A.A.) U.8. 78 and EUR.
78.Amplifiercan be controlled
{rom distances of 20 ft. with-
out loss of performance. In
walnut and sycamore ven-
eered cabinet or chassis form.

£

The highest stand-
ard of performance
and relability is en-
sured by neat chassis
layout and super-
lative workmanship.

PACKAGED HI-FI

These small matching Pye plug-in
units are bringing high fidelity to
the ordinary listener atl a price he
can afford. They're simple to oper-
ate, install in minutes and blend

Very wide frequen-
oy range, 2—160,000
o.p.s. 26 db of nega-
tive feedback over
the entire audible
range,

at once with modern furnishings.

HIGH FIDELITY

Pye Limited, Auckland, New Zealand
Pye (Ireland) Ltd., Dublin, Eire
Pye Ltd., S8tuttgart, West Germany
Pye Ltd., Tucuman 829, Buenos Aires

BPRN E ey (4 [ = e

Pye Limited, Mexico City
Pye Canada Ltd., Toronto, Canada

Pye Pty. Ltd., Melbourne, Australia

C A M B R I

A range of plug-in
pick-up compensators
allows quick and
easy matching of any
type of pick-up.

Pye Corporation of America,
270 Park Avenue, New York

Pye Radio & Television (Pty) Limited,
Johannesburg, South Africa.

D G E i

E N G L A ND
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EFFICIENCY IN ANTARCTICA WITH

ORY X

MINIATURE SOLDERING INSTRUMENTS

NOW SERVING WITH THE
BRITISH TRANS-ANTARCTIC EXPEDITION

OFFICIAL REPORT

*“ Mcdels 9, 12 and 24 were tested in a cold chamber at—40°C with a voltage
supply of 12.6 volts. Using Models 9 and 12, no difficulty whatsoever was
encountered in solder'ng wire and small components to a tag board. It was
even pessible to t'n areas on a large sheet of thin tin plate. Model 24 melted
alum’nium solder with ease. The only modificat’on wh’ch had to be made {or ser-
vice nthe cold was the replacement of the plastic insulated leads by rubber wire."’

SOLE DISTRIBUTORS 3 TOWER HILL

ANTEX IS
Telephone Royal 4439 -Cables ANTEXLIM
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a transmitting

QQV03-20A

Fre uenc I n Me ac cie s
Valve Output q Y g Y

Type

Power in ; ; 100 1000
watts Number . 20 40 60 80 200 400 600 800 2000 4000
" ' 30 50 | 70|90 300 500 | 700{900 3000
10.000-0 TY7-6000A e
10,000-0 . TY7-6000W = ;
6,900-0 . TY6-5000A v 1 HE= el £
6,900-0 TY6-5000W S o
4,100-0 QY5-3000A 21 i PRI 8
4,100-0 QY5-3000W JHLHIL S g
1,690-0 TY4-500 -
1,440-0 TY4-350 —— > |- e o fm
1,000-0 QY4-250 ; <+l
900-0 QY4-500A Setsdd
845-0 TY3-250 ? 53
390-0 TY2-125 : ——
375.0 QY3-125 i e
280-0 QY3-65 3 e N -
1950 QV1-150A L o= L
90-0 . QQV06-40A ; e o
87-0 QQV07-40 i
52:0 . QV06-20 1 1 ]
48-0 - QQV03-20A ) o | e
270 TD1-100A . LA e
260 QQV04-15 - SO S0
230 TD04-20 - e [ O -
160 QQV03-10 cmmel
10-0 QV03-12 : P P QS QR W5 SN 16
7-9 QVO04-7 ——— > o o[ o o o -
60 QQV02-6 v o, B 151
2.8 TD03-10 ' e - e
2.0 TDO3-10F = Lo
0-02 TDO05-12 ‘ .
30 | so|70]|v0 300 500 | 700|900 3000
60 80 200 400 600 800 | 2000 4000

100 1000

Frequency Iin Megacycles
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valve range for
equipment

This extensive range of work-proven
transmitting valves fills the wide and
diverse needs of communications equip-
ment manufacturers. The performance
of this valve group extends to frequencies
as high as 3,000 Mc/s for 0.5W and to powers
up to 6.9kW at lower frequencies.

The Mullard technical advisory service
is always at the disposal of manufacturers
to answer questions relating to the appli-
cations and suitabilities of these valves.

Transmitting Valve Data

The chart on the left has been compiled to
‘ acquaint designers with the range and scope of

Mullard transmitting valves available for
communication purposes, and to facilitate the
selection of suitable types for given applications.
The power quoted is the maximum valve output
available with Class C telegraphy operation up to
the frequency indicated by the junction of the solid
and broken lines. The extent to which a valve may
be used at higher frequencies with reduced ratings
is given by the broken line.
More detailed information may be obtained from a
leaflet on this range of valves and from individual
data sheets—all of which are available on request
at the address below.

QY5-3000A

COMMUNICATIONS AND
INDUSTRIAL VALVE DEPARTMENT &%

S

MULLARD LIMITED - MULLARD HOUSE - TORRINGTON PLACE - LONDON - W.C.I

@ MV305a
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Another New

Wayne Kerr

THE WAYNE KERR CGOMPONENT BRIDGE
FOR LABORATORY OR WORKSHOP

‘ T}m moderately priced B.521 is the second of

a range of new instruments of very advanc-
ed design resulting from concentrated develop-
ment of the transformer ratio-arm technique.

Operating at mains frequency, the B.521 has
an effective ratio of 10'?:1 and is intended for.
the rapid and direct measurement of virtually
all components and networks likely to be en-
countered in electronic apparatus, whether in
the laboratory or the service workshop.

The usual three-terminal facility associated
with bridges of this design permits the measure-
ment of complex impedances in situ, that is to
say, an impedance between two terminals can
be determined regardless of the presence of

02

other impedances between either or both
terminals and a third point. A simple re-
arrangement of the test leads covers four-
terminal measurements when required.

The low impedance ranges together with the
in situ facility make it possible to measure
switch contact resistance, dry joints, earth bon-
ding efficiency, high value electrolytics, etc.

SPECIFICATION
Capacitance : I pF to SF . Inductance : | H to 0.5 MH.
Resistance: I m ) to 1000 M §- Accuracy : 2% - Power
Supply : 110/125 and 200/250v - Dimensions : 17 x 7"
x 114" high - Weight : 25 Ibs. approx. - Price : £75.0.0

WAYINIE [KIEIRIR

THE WAYNE KERR LABORATORIES LIMITED.

March, 1957
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Exceptional Range covers 1 picofarad to 5 farads

1 microhenry to infinity 1 milliohm to 1000 megohms

® Accuracy to 2%
® Two continuously variable controls indicate independantly the resistive and reactive terms.
® Two, three or four-terminal measurements over an extremely wide range.
® The Bridge can be used to measure—in situ if required—the following :

DRY JOINTS HIGH CAPACITANCE ELECTROLYTICS WITH OR WITHOUT D.C.

INSULATION RESISTANCE SWITCH CONTACT RESISTANCE

EFFECTIVENESS OF TRANSFORMER SCREENS  INDUCTORS CARRYING D.C.

CABLE CONNECTORS EARTH BONDING EFFICIENCY

ROEBUCK ROAD, CHESSINGTON, SURREY TELEPHONE: LOWER HOOK 1131
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For a smooth

exfended response curve |

You need a PH
dual-cone
loudspeaker

(Made in Holland)

PHILIPS

E. L.'A. and Musical Equipment Dept. - Century House + Shaftesbury Avenue * London - WC2

"MarcH, 1957

WIRELESS WORLD

The special dual-cone con-
struction  of Philips high
fidelity loudspeakers ensures
a smooth response over
the entire audible range,
with efficiency and transient
response of a high order. The spatial distribution
of acoustic energy is excellent —even at the
highest frequencies.

Both cones are driven by the same coil and
magnet, resulting in similar sensitivities for high
and low frequencies. The air gap has been made
long and the coil moves in a homogeneous
magnetic field at all times; a copper ring
is incorporated in the air gap to keep the
voice coil impedance constant over the
whole frequency range.

Available in two sizes: 8” and 12” price
6% gns. (tax paid) and 10 gns. respectively.
There is also a single cone version in the
same sizes: price £6.2.6 (tax paid) and
£10.0.0 respectively.

N.B. These speakers may be used on their

own or with another suitable speaker,
using a crossover network,

*Your high fidelity dealer can obtain these
loudspeakers for you.

ILIPS

ELECTRICAL

(PR633)

B

SIMPLE EFFIC

Made by AWA, Australia’s largest manu-

facturer of telecommunications
of all types. AWA are approved
to the Crown Agents.

The 5A is in use by Government

ate networks in many places. Please write

for details.

e

* Regd. Trade Mark 34699 (Aust.)
AMALGAMATED W

47 YORK STREET, SYDNEY, N.S.W.

IENT

equipment
contractors

s and priv-

SPEECH

The AWA Teleradio 5A is a low-power H.F. transmitter-
receiver for distances up to several hundred miles over land
or sea.

One to four channels between 2 and 9 mc/s may be pre-tuned
in the crystal-controlled transmitter. The receiver also tunes
from 550 to 1540 kc/s.

The standard model operates from 12-volt battery. An A.C.
model is also available.

IRELESS (AUSTRALASIA) LIMITED

99 ALDWYCH, LONDON

ES11-56
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Cores for Cathode ray beam de-
flection' made by Salford ‘Electrical
Instruments Ltd. are -formed by
powder metallurgy incorporating

‘Araldite’ as a constituent. Construc-

tion of these cores calls for durability,
low dielectric losses and good machining
properties, whilst the resin used must be
thermo-setting. °‘Araldite® was chosen because
of its toughness, remarkable adhesion to metals,
excellent electrical properties, stability and resistance
to moisture. This outstanding material is the ideal
casting, potting or sealing resin for electrical com-
ponents- of any size, and complies with service

requirements relating to sealing of components.

‘Araldite’ epoxy resins have a remarkable range of characteristics
and uses:

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

* for impregnating, potting or sealing electrical
windings and components.

% for producing glass fibre laminates.
* for producing patterns, models, jigs and tools.
% as fillers for sheet metal work.

% as protective coatings for metal, wood and
ceramic surfaces.

‘Araldite’ epoxy resins

‘Araldite’ is a registered trade name.

Aero Research Limited

A Ciba Company. Duxford, Cambridge. Telephone: Sawston 2121

AP. 264.208
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A SUPER-FRINGE T/V AERIAL |

Sand T

R
BISSOUARERY7/7%

The most remarkable advance in aerial design. Only
half the size of ordinary Band 1 arrays, the BI-
SQUARE is light in weight, easy to erect and gives
11-12dB gain. Factory pre-assembled and supplied
complete with 12 ft. mast and double chimney
lashings.

Mode) 110 (head only) £€6.10.0 Model 110/X3 (Complete) £10.17.6

LOFT MOUNTING VERS|ON™ == === = e e e

! The first long range loft mounting aerial, this version of

| the BI-SQUARE eliminates installation problems and |

| under average conditions provides first class Band 1

Lreccpnon up to 40/50 miles.

B e e
Fovst of 80 kiind,
The Spiral

Another new Labgear development! ¢
Designed to meet the demand for a neat,
unobtrusive aerial for Bands I and III, i
the Spiral has a range of ap proximately
10 miles and is supplied ready to plug
into the set,

5%% Send now for Labgear Wall Chart giving com-

plete detalls of all aerials for B.B.C., I.T.A. and YV.H.F.[F.M.

Labgear (Cambridge) Limited

WILLOW PLACE - CAMBRIDGE - ENGLAND

Telephone: Cambridge 2494 Telegrams: Labgear, Cambridge

WIRELESS WORLD

Sales Office: - - - - - - - - = - . Cambridge 8802|

MARCH, 1957

YOU'RE ON THE RIGHT TRACGK with

EGEN

components

In design, dependability, accuracy and freedom from wear
these Egen components are quite outstanding. They are backed
by unrivalled experience of the requirements of television and
electronic equipment manufacturers.

_ DUAL POTENTIOMETERS

with concentric operating
spindles. Incorporating many
outstanding design features,
including multiple contact
rotors and thorough screen-

ing between sections. Control
spindles can be supplied to suit customers’
requirements. Type 136 less switch. Type
137 with SPST switch. Type 138 with
DPST switch.

PRE-SET POTENTIOMETERS

Completely enclosed in high-grade
phenolic mouldings. Solder tags
heavily silver-plated for quick solder-
ing. Fully insulated spindles with inte-
gral control knobs. Tapped for 2-hole

.6 B.A. fixing on }” centres. Type 126,
wire-wound. Type 127, carbon.

MINIATURE POTENTIOMETERS

§” diameter: utmost reliability within a
very small compass. Positively located soldering tags, silver-
plated for easy soldering. All steel parts rustproof. Standard values
available, from 5000 ohms to 2 megohms. Type 115 less switch,
Type 105 with specially designed 2-pole Q.M.B. switch.

CONCENTRIC SWITCH POTENTIOMETERS

Thorough screening between
switch and potentiometer. Con-
centric operating spindles give
independent operation of switch or
potentiometer with ‘one-control’
simplicity. Quick make-and-break
action mains switch. Knoblocation
to suit specified requirements.
Type 154 with SPST switch,
Type 155 with DPST switch.

The wide range of EGEN controls includes also: Standard Carbon
Potentlometers Type 102, Pre-sct Resistors, Inductance Coil
Assemblies, Sub-Miniature Potentiometers, (for use in miniature
electronic apparatus) and TV Aerial Plug and Socket.

EGEN ELECTRIC LIMITED

CHARFLEET INDUSTRIAL ESTATE
CANVEY ISLAND - ESSEX - Phone: Canvey Island 6912
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REPLACEMENT EIWAC€ speaker UNITS
Y ey

7x4in. G i : i 10x6in. C
Elliptical in. v 2t - Elliptical
Price y. B i Price
25/8 ] E £ 4 39/6

! ] . . inc. P.T.

ELMAG High Fidelity Units

Designed to give good quality at domestic
volumes. For a power output stage providing
more than 4 watts, 2 or more speakers are
recommended.

Flux Density 8,000 gauss (27,500 Maxwells).
Frequency Response 40-12,000 c.p.s.

9 x S5in. Model 59T. Price 38/2 inc. P.T.

All prices are for speakers without transformers.

TRADE TERMS : 3349,
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ARCOLECTRIC

SWITCHES & SIGNAL LAMPS

S.L.81 T622, Toggle Switch-
Neon Signal Lamp D.P.C.O. 3-amp., 250v.
3-amp., 250v. %" hole fixing

$.936: Normally off
$.938: Normally on

Write for Catalogue No. 129

S.L.90/SB
Low Voltage —
Signal Lamp

O T et [ ARCOLECTRIC

SWITLCHESS - LTD

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

High quality material and

Buller'S ceramics | o o

pressed products.

F O R i N D u S T R Y Prompt delivery at com-

petitive prices.

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

E BULLERS LIMITED

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

e ——
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The business point of a stylus
inescapably points to diamond, provided
it can be shaped accurately and economically.
After. much hard work on this hard problem;
we are now introducing a diamond stylus
for all current Acos pick-ups and cartridges.
Improved techniques of shaping and polishing,
and individual testing at 500 times magnification,
give this diamond stylus a life twenty times that of sapphire.
1t costs less in the long run.
It maintains optimum conditions of
reproduction threughout its useful life.
It reduces record wear all the time. Altogether,

the Acos diamond stylus is a disc’s best friend.

O@—@@%‘ ARE DOING THINGS IN STYLI

COSMOCORD LTD. WALTHAM CROSS HERTS. TEL: WALTHAM CROSS 5206 {London telephone subscribers please dial WA4 5206)
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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 en-
closure, occupying the minimum of space
(only 18in. cube) without sacrificing quality
or introducing false colouration.

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 .. .. £9 0 0
Type 4A for 12in. diameter
Loudspeakers .. .. £ 0 0

Carriage Paid in Great Britain.
Overseas Freight Charges, extra.

H. A. HARTLEY CO. LTD.

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

Telephone : Woolwich 2020 (Ext. CB.32)

MaRcH, 1957

OHMS?
RATING?
TOLERANCE?

«esec. it’s easy with

Continuous Storage Units

Thousands of LAB Continuous Storage Units are
daily solving the problem of control and storage of the
great range of resistors. Compact, and capable of
storing up to 720 separate resistors, LABpak make
selection positive, simple and speedy. Now that
Ceramicaps, Histabs and Wirewound resistors have
been added to the carded range, the' usefulness of
LABpak storage units is enhanced,

FREE with any purchase of the LABpak range,
these units are the complete answer to the storage
problems of small production units, laboratories, etc.

MAKE UP YOUR ORDER TODAY
— DELIVERY EX-STOCK

All LABpak resistors are carded in ohmic value, rating and
tolerance, colour indexed and tabbed for easy selection.

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

THE RADIO RESISTOR GO. LTD.

50 ABBEY GARDENS ' LONDON ° N.W.8
Telephone: Maida Vale 5522
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Thorn pillar lampholders
for the illumination of
instrument panels. . .

Originally designed for aircraft control panels (and widely used
throughout the British aircraft industry) these Thorn pillar and
bridge piece lampholders are of universal application for
industrial use wherever instrument panels require illumination.
A full range of these components is available.

Single pillar
lampholder supplied
completely prewired

with 3 ft. leads
ready for immediate
installation.
Reference No.
8011010155

... and bridge pieces

The special advantage of Thorn pillar and bridge |
pieces is their notable economy of panel space and the
clear illumination they pr ovide. Wir ing arrangements Bridge pieces are supplied with double entry leads
are extremely simple and bridge pieces can be quickly for emergency stand-by lighting if required.
added to existing control panels without any difficulty.

The present range of bridge lighting units

is as follows :—

TYPE A Mk. G4B Gyro Compass 4 lamps

TYPE B Artificial Horizon 2 lamps

TYPEC Large S.A.E. Case (4BA screws) 2 lamps SPACE SAVING :

TYPED SmallS.A.E. Case (4BA screws) 2 lamps All these components Three types of Thorn
TYPE E Horizontally mounted Double Desynn 2 Jamps are of minimum size midget panel bulbs
TYPE F Large S.A.E. Case (2BA screws) 2 lamps because they are are available.
TYPEG Small S.A.E. Case (2 BA screws) 2 lamps designed round the 28 volts 0.04 amps
TYPEH Large Air Ministry Case 2 lamps unique Atlas Midget ¢ 12 volts 0.1 amps
TYPE J Instruments with 3" P.C.D. fixing 2 lamps lamp only 0.575" long 6 volts 0.1 amps

TYPEK Double Desynn mounted vertically . 2 lamps and 0.249” in diameter.

Write for illustrated brochure giving full details
Thorn. Electrical Industries, Aircraft Components Division, Great Cambridee Road, Enfield, Middlesex. Tel.: Enfield 5340
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Modernise Your Radiogram

with an ARMSTRONG chassis

The effect of substituting a good quality Receiver/
Amplifier for your ordinary commercial unit will
astonish and delight you. Only in this way can the
full benefits of the improved modern recordings and
the superb quality of the VHF/FM transmissions be
obtained. Armstrong have been making replacement
chassis for nearly 25 years and have concentrated
exclusively on the requirements of those who want
the best. This is your guarantee of first-class
performance and reliability.

MODEL PB 409 (illustrated) 28 GNS.
A High Quality Radiogram replacement Unit

% 9 valves % 6 watts

% Quick action Piano

Push-Pull output % Neg-
ative Feedback % 4

Key selectors % separate
Bass and Treble controls

wavebands including VHF * Magic Eye. r?’ost this coupon or write for descriptive literature
| z'nd details of Home Trial facilities, Credit terms and !
uarantee to Armstrong Wireless and Television Co
MODEL AF 105 ......... £37 [ Ltd., Warlters Rd., Holloway, N.7.
Tel: NOR 32i13 BLOCK CAP
AM and FM Tuners and High Fidelity Amplifier s CRISREER KIS =
on one compact chassls II NI/ 1| AR oo con0008000a006004 ¢ H000000505000060500 0 b 0a8s l
L VHF. S Jglanterihne ADDRESS ...oiiiiiiiiiiiiiii e i
Push-Pull output * 20 wide range Bass and  § et eieeeieeies |
dB Negative Feedback % Treble controls with visual l Demonstrations at our Holloway Showroom 9—b6 |

indicators % Magic Eye Weekdays and Saturdays

5 wavebands including

RR series 102

METAL CASED
RECORDER

Incorperating the ** BRICK ™ type
construction of Record/Playback units.
This instrument permits continuous
monitoring from the tape during
recording, the Playback Amplifier
delivering an output power of up to

3 watts, elther to the built-in speaker, or
to an external (15 ohms) output socket,
while a 600 ohms balanced output of

1 mW is also available.

A ** Breakin ” switch is provided, so that
the incoming signal can be sampled and
directly compared with the outgoing
recorded signal. The recorder measures
21%in. x 15§in. X 13in. deep and weighs
56 lbs. It can be supplied fully
tropicalised if so required.

The RR. Series 102 supersedes the
Reflectograph Serles P Recorders.

For specification and fujl
information on the Reflectograph
range please write to the manufacturers

RUDMAN DARLINGTON (ELECTRONICS) LTD
Wednesfield, Staffs. Tel: Wolverhampron 31704

TW A3 20T
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NOISE TUBE

Noise Power éxcluding image
frequency contribution .......... ..15°5 db

Operating Curtent. ... ..... eriieene. . 35 MA

Overall Length................ IUUUTRRRN 1 /¢

Base Diameter ...........................0064"

Discharge Tube Diameter . .0-185”

ES/T38




48 WIRELESS WORLD MARcH, 1957

Another DALY Electronic Achievement

CAPACITORS IN REDUCED SIZES WITH
FULL VALUES AND WORKING VOLTAGES

SEND NOW  for new ledflets with up-to-date information on

this new range of capacitors’

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

PHOTO-FLASH EQUIPMENT DEAF AIDS - PRIVATE TELEPHONE

INSTALLATIONS - AMPLIFIERS - D.C POWER UNITS - SPOT
WELDING EQUIPMENT - TEST GEAR - MAGNETISATION EQUIPMENT

Behind DALY capacitors lies 20 years of making only
TR L electrolytics, highl jalized i hich engi
r ytics, highly specialized experience which engineers
P e ettt throughout the world are finding invaluable, and which is
T SN readily available to you.

DALY

e o e seemnd gt

simrotn e v AL it Gxprmnand i che e
—

iy € Gy m snbed Yo 96 M8 dcrasned Sworg Torge
e et

K s m Mot <A dme o o ool 10 poncapet M
o~

MOTOR STARTING

BT jewvnowpesey B30,

o

s T ELECTROLYTIC CAPACITORS

CONDENSER SPECIAL!ISTS FOR OVER 20 YEARS

DALY (bONDENSERS) LTD., WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5 Phone: EALING 3127-8-9  Cables : DALYCON, LONDON

lonnoissenr’ ; <occo moros

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. The
main spindle, which is precision ground and lapped to mirror

finish, runs in phosphor bronze bearings. Matching Connoisseur Pick-up
Mark |l with a frequency range
A sound, precision engineering job, the Connoisseur motor from 20-20,000 cycles:
provides the foundation for perfect reproduction. Pick-up complete with | head
ficced with Diamond armature
Price £20, plus P. Tax £8/11/-. €8/19/- plus P. Tax €3/16/6.

A. R. SUGDEN & CO. (ENCINEERS) LTD.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Halifax 69169. Grams: Connoiseur, Brighouse.

OVERSEAS AGENTS: -MAIN DISTRIBUTORS:

SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Street, Cape AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street,
Town. CANADA: The Astral Electric Co. Ltd., 44, Danforth Road, Sydney, and J. H. Magrath (Pty.) Ltd., 208, Little Lonsdale Street,
Toronto 13, Ontario. NEW ZEALAND: Turnbull & Jones Ltd., Melbourne. EAST AFRICA: International Aeradio (East Africa) Ltd,,
Head Office, 12/14, Courtenay Place, Wellington. HONG KONG: P.O. Box 3133, Nairobi,. MALAYA: Eastland Trading Co., 1, Prince
The Radio People Ltd., 31, Nathan Road, Hong Kong. Street, Singapore.
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An A.C. voltage regulating problem ? Here's the ready-made answer —

m otepless Variable

- Transformers

There are many applications for
these handy transformers' Both
bench and panel mounted types

are available for use in the laboratory
or for incorporation as standard
components in manufacturers’
equipment.

® Continuously variable from
zero up to 209, above
input voltage

® Toroidally wound

® ' Extremely low ““no load” losses

® Can be mechanically
coupled for series,
parallel or 3-phase

(star connected) operation
(Products of N.V. Philips,

Eindhoven, Hofland)} ® Generously rated

®  Fully tropicalized

® Individual units
rated up to 2 kVA

Write or telephone for further details

m:_nm PHILIPS ELECTRICAL LTD

RESEARCH & CONTROL INSTRUMENTS DIVISION
CENTURY HOUSE « SHAFTESBURY AVE+ LONDON « W.C2

b

TELEPHONE : GERrard 7777
{Psgo211)
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Recapture the atmosphere
of the
Festival Hall

in your own home

with Classic HI Fl

The expectant murmur of the crowd, mingled I
with the discordant wail of tuning vxolms The
hush as the conductor raises his baton. And
then—the beauty of a Mozart symphony or a
Beethoven concerto floods your room with its
magnificence. No matter where you live a Hi-Fi
sound system can bring the Festival Hall right
into your home. A Hi-Fi gramophone or radio
is an instrument refined and improved almost
beyond belief. And Hi-Fi is not particularly
expensive. We send sound systems and com-
ponents of various kinds to all parts of the world,
so write today for our fullv illustrated brochure
“WHAT IS HI-FI?” to

CLASSTC

ELECTRICAL COMPANY LTD.
“THE HIGH FIDELITY SPECIALISTS”

352/364 Lower Addiscombe Road, Croydon, Surrey.  Telephone: ADDiscombe 6061/2.  Telegrams: Classifi, Croydon, Surrey.
Bus services: 59a, 54, 12 and Green line—725. Nearest stations: Woodside. Addiscombe. East Croydon.

THE WEYRAD am/mm
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 CHASSI3 LAYOUT, CIRCUITS AND POINT-TO-POINT WIRING DIAGRAM.

Y% “ WEYRAD ” B.61 COIL PACK, P.23 I.F. TRANSFORMERS, T.5.61 TUNING SCALE, Q2 I.F.
FILTER., E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER.

Y ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE.
v DESIGNED FOR LATEST TYPE MULLARD VALVES.
v RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY

AMPLIFIERS.
THE BOOKLET & PRICE LIST....c.oiiiiiiiiiiiiiei e 2/6d.
ILLUSTRATED FOLDER OF AM. COMPONENTS ........ooooiiiieninn 3d.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
CRESCENT STREET, WEYMOUTH, DORSET.
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New channelling and specification standards
for mobile radio are- being introduced in the
‘United Kingdom and many parts of the
world. The “Ranger”, Pye’s latest V.H.F.
mobile, has been designed to anticipate these
and will, in fact, meet specifications for the
next ten years. The Pye “Ranger” therefore
combines superlative performance with the
maximum technical life. No matter what your
channelling requirements the Pye ‘“‘Ranger”

will meet them.
N
PlE

Telecommunications

CAMBRIDGE @ ENGLAND

WIRELESS WORLD 51

3 amplitude modulated versions are available

W = 100 Kc/s. channelling for aeronautical and
multicarrier schemes.

N = 60 Kc/s., 50 Kc/s. or 40 Kc/s. channelling.

VN=30 Kc/s., 25 Kc/s. or 20 Kc/s. channelling.

The Ranger has been designed to meet the following
leading specifications.

U.S. Federal Communications Commission
Canadian R.E.T.M.A.
Canadian Dept. of Transport
British G.P.O. existing and proposed specifications

Pye Corporation of America, Pye Radio & Television (Pty.) Ltd. Messrs. Telecommunications,
270, Park Avenue, Building A, Johannesburg, South Africa, Jamestown- Road, Finglas, Co. Dublin.
New York 17, N.Y., U.S.A.

Pye Canada Ltd., 82, Northline Road, Pye Ltd.
Pye Limited, Mexico City. Toronto, Canada. Auckland, C.l., New Zealand,
Pye Limited, Tucuman 829, Pye Pty. Ltd., Pye (France) S.A.
Buenos Aires, Argentina. Melbourne, Australia. 29Rue Cambon Paris 1"

PYE LIMITED

Phone : Teversham 313!

CAMBRIDGE -+ - ENGLAND

Cables: Pyetelecom, Cambridge
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Better than ever . ..

THE SUPER
12'FS’AL SPEAKER

SUPER 12/FS/AL

Now, Plastic Foam Suspension (FS) gives

this superior Wharfedale production even

smoother performance than before. The high 17,000 gauss, 1jin. diameter centre pole;
flux density gives excellent transient response  total flux 190,000 lines; speech coil 12/15
and sensitivity over the whole frequency  ohms; cone resonance 30-38 cfs. Price
range. Alcomax III Magnet; flux density £17/10/- tax free.

W h arfe CI Q'Q IDLE - BRADFORD - YORKS.

Telephone: Idle 1235/6. Telegrams: Wharfdel, Idle, Bradford

METERS

To B.S5.89 Calibrated and scaled to your requirements.

DEVELOPMENT & PRODUCTION PROBLEMS ASSISTED BY

PROMPT DELIVERY

Stockists of :

ERNEST TURNER, EAC, BALDWIN, WEIR
and LEADING

MANUFACTURERS INSTRUMENTS

MOVING COIL, MOVING IRON
THERMO COUPLE, ELECTROSTATIC

CIRCULAR (Flush or Projecting), SQUARE,
RECTANGULAR & INDUSTRIAL PATTERNS.

We can supply meters with Non-Scandard Current and
Voltage Ranges toany specification. DELIVERY 14-21 days.

T{pical R For ples of types ilable see our adver- . o
34" Round Flush tisement in October or November 1956 issues. Typical 43
Pattern Square Flush Pattern
Manufacturers of :
ELECTRONIC TEST EQUIPMENT -

NETWORK ANALYSERS PORTABLE MULTIRANGE TEST SETS
EDUCATIONAL, GEOPHYSICAL and at | megohm per Volt
SFPECIAL INSTRUMENTS ELECTRONIC INSULATION TEST-SETS

May we quote for your requirements ?

ANDERS ELECTRONICS LTD.
91, HAMPSTEAD . OAD, LONDON, N.W.I. Telephone EUSton 1639.
Suppliers to Govt. Depts., B.B.C., Tech. Coileges, Leading Manufacturers & Research Laboratories
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(1) T.V. Pattern Generator.
(2) A.M. Signal Generator with
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fon all T.V. systems
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1.V, WAVEFORN & ALIGNMENT GEMERATOR

L)

variable audio output.

4 BASIC INSTRUMENTS
INCORPORATED IN ONE

T.V. PATTERN GENERATOR

Modulation. Al patterns FULLY INTERLACED with accompanying
line and frame blanking, synchronizing (and equalizing on 625, 525
lines) signals. Three gradation patterns providing relativety high, medrum
and low frequency transients. Cross grid pattern for linearity cuecking,
Cross bar pattern on which 1.5, 2, 2.6, 3, 3.5, 4, 4.6 Mc/s definition
bars can be displayed. Horizontal bars. Vertical bars with switched
Mc. bars, White raster, Black raster, and sound.

Output—R.F. Three position attenuator, 0, —20 and —40 db relative
to 100 mV.

Output—Video. From cathode follower 2Kohms direct, positive or
negative 3V peak to peak.

Ou‘l:put—Synchronlzing. Additional sync. output trom 2Kohms through
8uF 10V peak to peak positive going wavetorm comprising line und
frame synchronizing puises, interlacing signais (and equalizing pulses on
626 and 525 lines).

Audio. From cathode iollower 2Kohms direct.
at 900 ¢/s approx. 3V peak-to-peak maximnm
Optional mains tock tacility.

TAYLOR ELECTRICAL

MONTROSE AVENUE, SLOUGH, BUCKS.

(2) 8tol4
(3) 150 22

Vanabte A.F, voltage

(1) 4t 7 Mcys.

3
»

7 expanded bands cover frequencies:

(4) 30 to 45 Mcjs. (6) 85 to 145 Mc/s.
(5) 451080 (7) 150 to 220 ,,

ALL ON FUNDAMENTALS

Main features of A.M. Signa! Generator, F.M. Signal
Generator & T.V. Sweep Oscillator :

Frequency: 4-220 Mc/s in 7 expanded bands, Calibration accuracy:
+1%. Output: A M. 100 mV, F.M. and sweep 3 mV, Attenuation:
0, —20, —40 db. Output impedance: 76 ohms umbalanced. Swaep
frequency: 50/60 cycles. A.M. & F.M. audio modulation: 900 c/s approxi-
mately sinusoidal A.M. moduiation depth, F.M. deviation and sweep
band-width all controilabie.

I;gwnl sapply: 106/125 V. or 200/250 V. A.C., at 40/100 ¢/s. Consumption

watts,

Weight: 20lb. Dimensions. 17in, X 9in, x 8in, (43 x 23 x 20 cm.).
Finish: Steer case 1 grev hammer finish with Perspex escutcheon

LIST PRICE £75.o.o. PROMPT DELIVERY

CREDIT TERMs AvaiLALe All Taylor instruments

available on
WRITE FOR LITERATURE 7 DAYS APPROVAL

INSTRUMENTS LTD.

Telephone: Slough 21351, Cables: Taylins, Slough.
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DYNATRON VHF
TUNER UNIT

PROVIDES TRUE HIGH FIDELITY LISTENING

® 7/8 VALVE TUNER @ PRE-TUNED 4 FIXED
FREQUENCIES @ AUTOMATIC FREQUENCY CORRECTOR

. The first version of this tuner appeared over 2 years ago and
was an immediate success. It became the first British pre-tuned tuner
and is now generally recognised amongst radio engineers as the most
advanced unit available today It is used by the B.B.C. and relay organi-
sations as both a main and monitor receiver.

Constant stability has been obtained by a perfected system
of automatic frequency correction and four correctly tuned channels
are prc_)vided by rotary switch. Maximum .reedom from noise and
distortion is secured by the use of a Foster-Seeley detector with two
limiter circuits, the now accepted method of combating multi-path
reception distortion. The compact chassis can be operated irom
each end by means of a singie shaft with flexible couplers
giving, if necessary, ‘' off centre '’ operation and permitting
simple insta.lation in most radiogramophones. It is the ideal
fnstrument to complete a high fidelity audio instaliation.
Two models, one with a low voltage output .2 of a volt
and the other with an extra vaive as LF store giving 2 volts
output, are offered. A separate power unit is also available.

T-valve FM.2 LV
£25 0 8 Tax Paid

8-valve FM.2 HY
£29 3 9 Tax Paid

Write for full details of the latest Dynatron FM Tuner and
iearn what true high fidelity listening means.

YMITRON

DYNATRON RADIO LIMITED
Dept. TUI103, Maidenhead, Berks.

Power Unit P.}
£9 7 8 Tax Paid

The High Fidelity
Specialists

The Pride of Place in our re-organised HI/FI Showroom is taken
by the

LOWTHER T.P.I CORNER REPRODUCER

This is a very compact speaker and preserves to an amazing degree
true relationship between fundamental and harmonics whether it
be low or highfrequency. Speech is smooth, forward, and givesa
feeling of the presence of the artist. Strings, brass and percussion
alike have a clarity comparable to a concert hall performance.

Price £96 . 0 . O

With this Loudspeaker we also demonstrate the Lowther LLI6
Ultra Linear Amplifier together with the Master Control Unit
Mark ll. The feature of this latter is that it can reproduce
direct from a tape head, R..C.C. network being incorporated
in the unit. Price of this with amplifier £64. For a Gram
Unit to go with this equipment we can strongly recommend the
Connoisseur motor and Connoisseur Mark Il pickup with a
diamond stylus, total price £40 12 10. Wealso carry acomplete
stock of the Lowther Speaker Units, the P/M/4 having a gap
flux of 25,000 gauss, £48; the P/M/2 with a flux of 19,500 gauss, £35;
and the P/M/6 with a flux of 17,500 gauss at £18. Each of these
units can be used in a compound horn which is priced at £30.

Nodel A ]

We shall be pleased to quote you for easy payments on this equip-
ment and also to take your existing equipment as part exchange.
We also have a large selection of cabinets and our workshops are
fully equipped to build these unlits into complete installations.

93-94 FLEET STREET, LONDON, E.C4 Phone: FLEet St. 9391/2
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NEW

GRADE

OF
FERROXGUBE
RESULTS

Following the development of audio frequency
grades of Ferroxcube, Mullard now introduce a
series of 3omm pot cores with exceptionally low
losses and high effective permeabilities.
Initial permeability . o of 1,400 with a loss factor of
tan 8 of 2.5 x 1075,

m
The added advantages of simple construction and
light weight make them specially suitable for use in
cable splicing and audio frequency output trans-
formers.
Designers requiring full technical details on this
new series of high efficiency pot cores are invited to
write to the address below.

¢Ticonal’> permanent magnets
Magnadur ceramic magnets
Ferroxcube magnetic cores

Mullard

MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.}
MC256




Hi-Fi) ‘IHB Personal Credit Plan

This plan provides easy repayment terms and low service charges
by two methods of purchase. Credit Sale Agreement, repayment
being by 9 equal monthly instalments, the equipment being des-
patched after receipt of the first payment and signed agrecment; or
Hire Purchase Terms. The latter can be extended up to 18 months
for amounts over £50.

CASH CREDIT HIRE EXPORT
PRICE  SALE PURCHASE PRICE
EQUIPMENT 9 monthly. Deposit 12 mthly. nett
pmts. 50% pmts.
of ot
Amplifiers £ s d s d £ e d 8 4 £ s d.
Quad Mark IT .............. 42 0 0 1028 21 ¢ 0 381 2 00
Leak TL.10 apd Pre-amp. .. 28 7 0  69/4 14 3 6 263 28 7 0
WBI2HLF .............. 25 0 0 611 1210 0 23/4 25 0 0
E.A.R. Mullard 510 . 1818 0  46/5 9 9 0 183 1818 0
E.A.R. Muliard 610 . 1919 0 4810 919 6 18/4 1218 0
Rogers Senior 42 0 0 1028 21 0 0 382 2 00
Rogers Junior  ..... 26 0 0  83f7 13 0 0 24/2 26 0 0
Rogers Minot Mark IEI 0 357 700 14/2 400
E.AR. 750 .. 0 244 414 6 10/5 9 9 0
R.C.A. Hi-Fi
Pre-Amp. ....... 48 0 0 174 24 0 0 44/8 48 0 0
Grampian 5-10-B 27 0 0 66/~ 1310 ¢ 251 27 0 0
F.M. Tuners
Quad Tuner F. 0 748 15 4 6  28/3 21 0 0
Leak F.M. . 0 8610 1713 0 3211 25 0 O
Rogers F.M. . 0 60/9 12 8 8 238 1710 ©
Jason Switched F.M. 1812 7 415 8 6 4 16/5 1119 3
Perguson F.M. Tuner 1616 0 41/10 8 8 0 16/8 12 2 7
Chapman F.M. 85 . . % 4 0 618 1212 0 238 18 0 0
Chapman F.M. 81 . 22 1 0 5311. 11 0 6 20/ 13 13

c « « MAIL ORDER SUPPLY CO.

Speakers

Wharfedale W.15C8 ........ 1710 0  43/4 815 0 16/6 1710 0
Wharfedale Super 12 C8AL .. 1710 0  43/4 815 0 16/8 17 10 ©
Wharfedale W.12C8 ........ 10 5 0 2773 526 111 105 0
Wharfedale Golden10 ........ 8 011 21/3 4 06 9/2 515 0
Wharfedale Super SCSAL .. 7 611 19/8 313 ¢ 8(7 55 0
Wharfedale 8FBf3 Complete

Bpeaker Unft .............. 910 0 96/8 1915 ¢ 36/8 3910 0
G.E.C. Metal Cone 9 5 0 2311 412 6 102 613 7
Goodmans 150 Mark II 1015 9 285 5 8§ 0 118 1015 8
Audiom 60 (12in.) .. 9.2 9 238 411 0 1001 9 2 9
Axiom 22 .......iieeniieenn 15 9 0 389 714 6 154 15 9 0
Transcription Units

Garrard 30L. ... oioieeiiiaann 2 a4 13 4 1 246 1 0 0
Connoisseur (T} ...... 4 699 14 5 8 268 2 00
Collaro 4T200 with PU_ . 0 4710 915 0 1811 14 1 &
Collaro 4T200 without PU 1418 ¢ 317 9 0 1411 1015 0
Lenco GL 55 1710 4 435 815 2 11 1212 0
Lenco GL 56 23 7 0 56/ 1113 6 22%- 1618 ©
Lenco GL 50/4 2117 10  53/7 10 18 11 20/9 1515 0
Woollett .... 21 0 0 51/4 1010 ¢ 20/~ 1510 ©
Pickups

QGoldring L.36/500 .......... 619 © 18/10 3 9 86 8/4 5 0 0
Goldring L.56/500/SD  ...... 1118 4  30/8 51810 125 810 0
Complete Collaro 0. or P, Head.. 5 0 &  14/5 210 3 312 8
Complete Garrard TP1210 .... 6 4 3  14/9 212 2 610 315 0
Leak standard with diamond LP

and 8td. Head ............ 20 4 9 495 10 2 5 193 M50
B.J. with Shelland C.12 Head.. 612 7 18/1 3 8 4 8/1 414 8
Connotsseur .........e0oo.0n 2811 0 698 14 5 6 286 22 0 0

If any of your requirements are not mentioned, please ask for details
We can supply your need whatever it is on easy “ M.O.8. Personal Credit
Plan ” terms. Please add extra to your initial deposit to allow for carriage
and packing.

33 Tottenham Court Road, London, W.I.
Tel: MUSeum 6667 The Radio Centre
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BRITANNIA WORKS,

FLEXIBLE
REMOTE CONTROL
OUTFITS

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

The Remote Control Flexible Shafts in these Outfits 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

Longer cortrols with flexible casing made to order.

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

(/]

INDUSTRIAL DIVISION

25-31, ST. PANCRAS WAY, N.W.I.

Telephone : EUSton 5393
R.C.4.
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Automatic wire terminator
Operates at up to 4,000 an hour.

Pneumatic hand too!
Eliminates operator fatigue.

Write or phone NOW and
learn more about AMP

Solderless Terminations the Certi-crimp hand tool. .
CREATIVE approach to better Positive closure ensured AMP terminals are made for every
Wiring. type and size of wire.

AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD.
London Sales Office: 60 KINGLY STREET, LONDON, W.I. Tel: REGent 2517/8
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND

Ahead of the present — — abreast of the future
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= JUNIOR

TABLE CABINET

The RD JUNIOR Table Cabinet has been designed to house the units
forming the RD JUNIOR Home High Fidelity System comprising
Amplifier, Control Unit and FM Unit. In addition it houses the Motor
Unit, the illustration showing the Collaro Model 2010 Transcription
Unit fitted. Extremely compact the cabinet measures only 203" wide
x 15” deep x 144" high while styling follows that of the Corner Horn
enclosure, the two together forming an attractive two-part High
Fidelity System.

The standard finish is Australian Walnut, the edges and interior of
the motor compartment being contrasted in Birdseye Maple. Selec-
ted veneers are used and each cabinet is hand polished to a pleasing
eggshell finish.

PRICE: ready cut to take each unit £10-10-0d. (ex works.)

PART OF A | COMPLETE | HOME HIGH FIDELITY SYSTEM

Comprehensive literature on the complete range of matched units forming the RD JUNIOR
Home High Fidelity System may be had on request.

For use with the Corner Horn enclosure we can particularly recommend the outstanding new
Lowther PMS8 Pressure Unit—owners of existing cabinets will be pleased to know that the
PMB6 can be fitted without modification. Demonstrations may be had at our Catford Showroom,
week-days between 10 a.m. and 5 p.m. (the Showroom is no longer open on Saturday mornings).

ROGERS DEVELOPMENTS (eLecTrONICS) LTD.

“"RODEVCO WORKS"” ° 4-14 BARMESTON ROAD, [} CATFORD, [} LONDON, S.Esé
Telegrams: RODEVCO, LONDON SEb6 Te'ephone: HiTher Green 7424

$i2 Gold plated Contacts

NOW AVAILABLE 3:4 Nylon loaded P.F. mouidings

als

8 way 16 way #;s Easy insertion and withdrawal

24 way 32 way 24 way connector

Send for full technical information to

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

JSP/RRC3
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dissipation of 35 watts

An addition to the well tried and popular range of G.E.C. Audio
Valves, of which the KT66 has set a standard in its class the
world over, the new G.E.C. KT88 is now available to meet
conditions of use requiring higher power.

|
|
A New Audio Output Valve with an anode
l
i
|
I
|
I
|

POINTS ABOUT THE KT88

1 The KT88 is a beam pentode with aligned grids for maximum
efficiency.

2 50 watts output is available from a pair connected in the
ultra linear circuit with auto bias and an H.T. line voltage not
exceeding 500.

3 100 watts output is available from a pair connected in the
ultra linear circuit with fixed bias and an H.T. line voltage not
exceeding 560.

4 25 watts output is available from a pair triode connected with
auto bias and an H.T. line voltage not exceeding 500.

5 The mutual conductance of the KT88 is 11 mA/V.

6 An all-glass ring seal replaces the conventional pinch seal
giving increased strength, higher rating and reduced dimensions.

| 7 The valve is mounted on an international octal base and has a
| heater rating of 6.3 volts., 1.8 amps.

e RIS . . el

I Full particulars of these valves can be obtained from the
l G.E.C. VALVE & ELECTRONICS DEPT.

THE GENERAL ELECTRIC CO. LTD.,, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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AND STABILITY IT CAN BE USED ] : .
SUCCESSFULLY IN MANY BADLY SCREENED F ¢ SPECIALLY DESIGNED TO

OR EXTREME-FRINGE RECEPTIONAREAS. B ppg CEDE HIGH FIDELITY EQUIPMENT

/ "N‘ l- .L;:I/- I." ik

EHAS SUCH EXCELLENT EFFICIENCY  V.HF.

Built by Britain’s leading manufacturers of
V.H.F. communications equipment and of
superb construction and workmanship. The
fully tuned pre-amplifier, separate limiter
and Foster Seeley discriminator combine to

ensure the highest performance. B e

Self-powered, easy to mount and install, tae = % 95
*820° adequately meets the needs of the .
enthusiastic music lover.

LIST PRICE £31.18.0 (inciuding Purchase Tax)

Please write for fully descriptive brochure to:

MEGACYC g5

PRECISION High Fidelity

—— 4 SPEED TRANSCRIPTION UNITS

WITH VARIABLE SPEED ADJUSTMENT.
MAIN FEATURES

Speed continuously variable from 29 r.p.m. to 86 r.p.m. Pre-set
adjustable ** click-in ** position for 78, 45, 334 and 16 r.p.m. Playing old
celebrity discs requiring speeds above 78 r.p.m. Tuning record pitch to a
musical instrument. Correcting for mains frequency variations.

Accurately balanced heavy precision made
turntable eliminates Wow and Flutter,

Unique VERTICAL EDGE-DRIVE PULLEY
principle, eliminates Rumble.

Less than 1% change in speed for up to

13% changeoln Line Voltage. -
Large resilient 4-pole constant velocity
motor.

Model G.L.50/4 and G.L.56 fitted with
weight adjustable precision Pick-up-Arm

with plug-in shell, incorporating the
Superb Goldring Variable Reluctance Cartridge No. 500.

il

iy

GL50/4

TYPE GL50/4 Low Loading velocity operated  Price £15.15.0

== ) Automatic Stop P.T. £6.2.10
o == TYPE GLS55. Without Pick-up. FITTED WITH BAND

—— == LOCATION DEVICE Price £12.12.0

= _ = P.T. £4.18.4

TYPE GL56. Complete with Pick-up. FITTED WITH BAND

LOCATION DEVICE Price £16.16.0

2.T. £6.11.0

DIAMOND STYLUS EXTRA £3.15.0

P.T. £1.9.3

Write for technical reports to—

THE GOLDRING MANUFACTURING CO. (cT. BriTAIN) LTD.

486/488, HIGH ROAD, LEYTONSTONE, LONDON, E.Il. LEYtonstone 8343-4-5

'1
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AUDIO OSCILLATOR

WITH CRYSTAL CALIBRATION

The unit is designed to give a sinusoidal

output of a relatively high order of amplitude
and frequency stability over the frequency
range 50 c/s to 50 kc/s. Distortion level is less
than 29, and accuracy at check points
approaches that of the crystal itself i.e. 0.019%,.
Accuracy and stability of the equipment is
assured by the high quality of construction.
IMMEDIATE DELIVERY.

Full details gladly sent on request.

SALFORD ELECTRICAL INSTRUMENTS
PEEL WORKS, SILK STREET SALFORD. 3

LONDON OFFICE: MAGNET HOUSE, KINGSWAY, LONDON. W.C.2.
TEL: TEMPLE BAR 4669.

A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD,, OF ENGLAND,

LIMITED

$1

E
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ilowatt with up to 96 change-
overs at 10 amp. per contact.

Yy
et

% Most models can be fitted with dust covers or her-
metically sealed.

% Range includes certain models hermetically sealed,
all metal gas filled with glass base, and built-in ad-
justable thermal delay. Delivery 14/21 days for most
types.

% Post Office types 3000 and 600 relays of our own
manufacture to specification. Guaranteed to
full A.LD. and LE.M.E. standards.

Sole concessionaires for U.K. and -Dominions on behalf of M.T.1.

20 Simmori&
of 1000 NEW TYPES

> Oﬁerating from 1 Milliwatt t:\x y > @
1

5 BYRON ROAD, HARROW, MIDDLESEX. Telephone: HARrow 7797/9

MaARcH, 1957

who have a range

(Matériel Technique
Industriel)

M. R. SUPPLIES Ltd, ——

(Established 1935)

Some excellent NEW OFFERS avallable in 1imited quantities. Immedlate despateh,
carefully packed. All prices nett.

VERY MINIATURE L.V. BMOTORS, 3 to 6 v. D.C., low consumption only 100 m.a.
at 4.5 volts, body 1in. by 1in. with mounting flange and shaft and pulley. Fine bargain
tor mode) makers, 716 (des. 6d.).

POWERFUL SOLENOIDS, rated for 24 v. D.C., but guite suitabie for 12 v, D.C. Bize
of pot 2}in. by 3}in. §th inch 50ibs. pull. Brand mew, In individual moisture-proof
pack, 10/6 (des. 2/-).

TOTALLY ENCLOSED A.C. MOTORS (English Electric Co.), 230/260 v. 50 c. 1 ph.
1,425 r.p.m., split-phase induction, ball bearings. Conservativeiy rated at 1/10th H.P. tor
continuous duty—developing 1/6th H.P. Frame size approx. 7in. by Sjtn, dia. 3rand.
new £3/15/- (dcs. B/6).

NEWMAN 1/4th H.P. MOTORS, 230/250 v. 50 c. I ph. 1,425 r.p.m, split-phase Induction
Enclosed ventilated. New, very stightly solled, £4/7/6 (des. 6/-).

PAINTON STUD-TAP POTENTIOMETERS, 50,000 ohms. in 15 stud-tape, wire ele-
ments, in screened housing 2iin. dla. by 3In., 10/6 (des. 8d.).

WIRE-WOUND POTENTIOMETERS (Colvern). Brand pew dual, 5,000/5,000 ohms.
10 watta, 360 deg. rotatiou, ball bearing. Size 3}in. dla. by 3in. deep, with }in. shaft.
Remarkable bargain 7/6 (despatch 1/8). Also Dubilier Miniature Potentiometers,
19K, 20K, or 100K, any one, 29 (des. 6d.).

AIR COMPRESSORS (B.T.H.). Ex-Govt. In fine condition as new. Up to 250 Ibe./aq. in.
Bore 1ln,, stroke lin. (approx.). Power required about one-quarter H.P. Limited supply
at only 25/- each (des. 2/-).

SHADED POLE INDUCTION MOTORS (Hoover). We have been fortunate in securing a
further llmited supply of these popular units. 200/250 v. A.C. very allent running.
Ideal for many lah. and domestlc applications, stirrers, fana, extractors, etc. 8P202,
torque 150 grm.fcma., 950 r.p.m., 3{In, by 2}in., 27/6 (des. 1/6). Also the high duty
3P302, torque 400 grm./cms., 1,200 r.p.m., 3iIn. by 3in., 36/6 (des. 2/-).
SYNCHRONOUS TIMER MOTORS. 200/250 v. 50 c. (G.E.C., brand new). Compact
motors, 2§n. by 11in. by 13in., with lin. shaft pro‘s. 8eli-starting, high torque, 6 r.p.m.
suftable also for display turntables, 57/6 (dcs. 1/-).

AMMETERS. 0/5 amp. D.C., m/coll, 2in, square flange. Another rare opportunity,
12/6 (despatch 6d.). Also 2in, round, 0/500 mictosmmeters D.C. m/coll, 17/6. Also
2}in. round 020 volts A.C./D.C., m/iron, 10/6.

SYNCHRONOUS TIME SWITCHES. 200/250 v. 50 ¢, Brand new Sangamo-Weston.
In compact black housing, 4!n. dia. by 3}in. deep, providing np to three on-off operutlons
per 24 hours, with day-omitting device {use optlonal). Capacity 20 arnps. A.C., £5/8/6
(despatch 2/-). Two circuit mode! (Bmith's Relyon), £6/18/-.

COMPLETE SEWING MACHINE MOTOR OUTFITS. There is no better quallty lob
at any price. 200/250 v. A.C./D.C., fitted radio and TV supprersors, including motor with
fixing bracket, fool control, needls light, with switch. belt, etc., with instruetions
for fixing to any machine, £6/15/- {dexpatch 2/9).

EXTRACTOR FANS. Very well made new units at much below normal price. 200/
250 v. A.C. (induction motor, silent running, no tnterference). With mounting frame
and back grilte, ready for easy Instaliation. With 8in, impetler (12,000 c. ft./hr.) £5/5/-.
With 10in. impeller (15,000 c. it./hr.), £5/12/6 (despatch either, 3/-).

M. R. SUPPLIES Ltd., 68, New Oxford St., Lendon, W.C.1.
Telephone: MUSeum 2958

COMBINING THE
PROPERTIES OF Jo

¥ Automatic coolant regulation: Move-

ment for pressure change: Packless gland
to seal spindle in high vacua: Reservoir to
accept liquid expansion: Dashpot or delay
device: Barometric measurement or controi:
Pressurised couplings where vibration or
movement is present: Dust seal to prevent
ingress of dirt: Pressure reducing valves:
Hydraulic transmission: Distance thermo-
static control: Low torque flexible coupling:
Pressure sealed rocking movement: Pressur-
ised rotating shaft seals: Aircraft pressurised
cabin control: Refrigeration expansion
valves: Thermostatic Steam Traps: Pressure
amplifiers:  Differential pressure measure-
= ments: Thermostatic operation of louvre or
B.15 damper.

6y DRAYTON

Drayton Regulator & Instrument Co. Ltd., West Drayton, Middx,

A compression
1 spring capable of
repeated flexing

A container which
2 <an be hermetically
sealed

3 A packless gland

Write for
List No.

N. §00-1
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MINIATURE
Syncroverter Switch

BRISDOLS

Actual size
Recently introduced from the United States, Bristol’s Miniature _— - _
. ) . 3 TYPICAL OPERATION
Syncroverter Switch is a polarized, single-pole, double-throw,
non-resonant chopper providing break-before-make action in e 409c0i5. A
1 i [ . Coil voltage 6-3V. sine, square, 6-3V. sine, square,
synchronism with the current wave of the driving source. Applic- pulse wave pulse wave
_— Coil current 55 milliamperes 45 milliamperes
able for use over the excitation frequency range of 0-1,800 c.p.s., Call teistince: 5 it T s
it converts low power D.C. signals into alternating voltages which *Phase lag 55° % 10° 65° £ 10°
. . ; . . *Dissymmetry less than 49, less than 49,
can be amplified and applied to elec.tfomc, electrical and s'ervo Tenmeratars i o U g
systems. It can be used also as a Precision Synchronous Rectifier. *Switching time 15° + 5° 15° £ 5°
It is outstanding for its reliability, long life, light weight (only Moiinfing—any positionfits: 7-pin minigture séollet
1.7 ounces), low noise level and clean wave form. Send for details. S ThesclcBaracter it R sinc R e ik
The full range of Electrical Measuring Instruments Division products includes switchboard
instruments, electrical recorders, poriable instruments, testing sets, relays and tach S

ELLIOTT BROTHERS (LONDON) LTD., CENTURY WORKS, LONDON, S.E.13 - TELEPHONE: TiDeway 3232



We cannot do the Indian
Rope Trick but with

sLEXIpLE
SHAFTING

We can operate any element
requiring rotation or
push-pull movement, or
both, no matter if the
controlled element 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

€O. OF CREAY BRITAIN L¥D.
INDUSTRIAL DIVISION

BRITANNIA WORKS,
ST. PANCRAS WAY, LONDON, N.W. 1.

Telephone: EUSton 5393 R.C.3

WIRELESS WORLD

MarcH, 1957

Smith’s have books on the newest
developments in radio and tele-
vision circuit design, construction
and servicing. No matter what
your problems or interests are,
you can be sure of getting the
books you need through your
local branch of Smith’s. Books
not available on demand can
be quickly obtained from Head
Office. Lists of standard works
on any subject gladly supplied.

W. H. SMITH & SON

for technical books

® Stationery and
printing can also

be supplied by

your
Smith’s

nearest
branch.

HEAD OFFICE: STRAND HOUSE, LONDON, W.C2

IKSPEOIALISED LOUDSPEAKER ENCLOSURES

{—-!. s _:!
N | :

Introducing an amazing
new dual unit loudspeaker
system for less than £25.
The enclosure, the BK-
LPR103, incorporates the
new Wharfedale Acoustic
Filter and closely follows
the recent design by Mr.

G. A. Briggs. Price (includ. Send for literature and

technical report by Ralph L. West,

ing HF level Control and 5
filter condenser), £12/18/6. B.Sc., A.M.Brit.I.R.E.
LOUDSPEAKERS. Wharfedale Bronze 10/CSB

A new 10in. unit of remarkable specification and performance at £5/11/3.
Wharfedale Super 3. One of the best HF units available. £6/19/11.
® Reasonable Price
® Modest dimensions 20 in. w. X 294 in. h. X Il in. d. at base
® Real high quality reproduction
® All the advantages of dual speaker
@ Ideal for stereophonic sound
It is impossible to give full details of this magnificent enclosure
here . . . send for litcrature. or, better still, call and hear it
demonstrated at our showrooms on a wide range of amplifiers,
tncluding the new (oodsell PRESIDENT and MAS5/UL|C.
Trade enquiries invited
New demonstration hours
Tuesday, Wednesday, Friday & Saturday, 10.30 a.m.—5.30 p.m.
Thursday 10.30 a.m.—7 p.m. Closed all day Monday.

B. K. PARTNERS LTD.

229 REGENT ST., LONDON, W.I. (Entrance Hanover St.) *Phone: REG 7363
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Plessey makes available to Overseas Industry a

range of superior components, including many interesting

developments for 90° scanning angle receivers.

for American and Continental high
definition systems...

This range incorporates not only many new items,

but also improvements on established designs,

and a continuation of research into basic materials
and methods of production has resulted in
components of high performance at economic cost.
Overseas Design Engineers and Equipment

Manufacturers are invited to write for full information.

PLESSEY INTERNATIONAL LIMITED - ILFORD ° ENGLAND * The Overseas Sales Organisation of the Piessey Group
@ PIC.1
&
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INSULATED DOWNLEADS

This range of 75 ohm coaxials has been especially designed for
the reception of Band 11 (FM sound 87.5 - 100 Mc/s.) and Band 111
(Television 174 - 216 Mc/s.)

Attenuation db/1oo ft. ET.s.M | ET.6.M | ET7M | ET.8.M | ET.10.M

toMcfs. . . . . . . 1.3 1.5 1.0 1.1 0.6
50 ,, .o M. g 3.4 243! 2.6 1.5
100 ,, N : 4.3 4.8 3.2 3.6 2.2
200 ,, o X 7.2 4.9 5.3 3.3

" Dimensions (inches)
Centre Conductor . . . .1f0.022 7/0.0076| 1/0.029 | 7/o.010 | 1/o.044

Over Cellular TELCOTHENE . 0.093 0.093 0.128 0.128 0.200
Over Wire Braid . . . . o.t17 0.117 0.152 0.152 0.230
Over TELCOVIN Sheath . . o0.157 I 0.157 0.202 0.202 0.290

Please ask for a copy of Publication TV5

TELCON '@ CABLES

1 %

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.
MERCURY HOUSE, THEOBALD'S ROAD,
LONDON, W.C.I. HOLBORN 8711

BRANCHES :  CARDIFF, DUDLEY, MANCHESTER, NEWCASTLE AND NOTTINGHAM

EDDYSTONE COMMUNICATION RECEIVERS

Train for a wonderful
future in

ELECTRONICS...
... with E.M.I.

Model 840A illustrated

With the ever increasing extension of the applica- ey many Faap

tions of television and the many technical advances Model Price Deposit  Payments of
being made in radio techniques, there is a pressing 3;8 SOt P s 2:34"1 e 0 ﬁ " H e :
demand for trained radio and television technicians. = - i e o B - ol
These are careers with an assured and remunerative 888 ... £010 0 0 £12 16 8 £1216 8
future. Here is your opportunity to enter for :— bR e ) - I, e S

! Carriage paid per passenger train.
1. YEAR COURSE Full-time day course in the Model 840A is for A.C. or D.C. 110250 v.; 750 and 680X 110/240 v-
S = N . A.C.  These sets are the choice of the discerning professional and
Prmc1ples and Practice of Radio and Television. amateur users. Descriptive literature gladly forwarded.

: : e . Latest EDDYSTON .
Mainly designed for the training of Radio and 2tast QUBHE T@RE o m PRIk i Rl

Television Servicing Engineers. Next courses com- The
mence in May and September, 1957. Eddystone
THE E.M.l. COLLEGE /¥ Specialists

OF ELECTRONICS
Dept. 127, 10 Pembridge Square, London, W.2. | SERVIBES I'"]’

Telephone: BAYswater 5131/2
T 55 COUNTY ROAD, LIVERPOE?L, 4
he College is part of the E.M.l. Group which includes “His Telephone : AINTREE 1445 TAB. 1935
Master's Voice"”, Marconiphone, E.M.I. Electronics Ltd., etc. | Branch address: MARKET CROSS, ORMSKIRK

A8
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PAINTON
N K

TOGGLE SWITCHES

10 AMP. RANGE

10 AMP

TYPE The Painton 10 Amp. Toggle
SINGLE POLE CHANGE OVER OPERATION. 501056 | Switches are fully Type-approved
DOUBLE POLE ON/OFF OPERATION. 500705 | to the appropriate
As 500705, but fitted for two-hole mounting by - peetfication,
4 B.A. bushes on |%* fixing centres. ba 501089 SWITCH RATINGS:
DOUBLE POLE ON/OFF. Dimensions and finish 1) yolts AC/DG
of bush and lever to conform to current RCL I5I. 501402 AVERAGE INTERNAL RESISTANCE :

Less than 002 ohm.
CONTACTS AND TERMINALS :

6 AM P Silver clad phosphor bronze.

The Painton 6 Amp. Toggle

Switches are designed to conform

to the performance requirements of
appropriate R.C.S.C.
Specification.

SWITCH RATINGS :

Qe

6 amps. at 250 volts AC/DC. ,
AVERAGE INTERNAL RESISTANCE : Llll 30
Less than -002 ohm. = Tt
CONTACTS AND TERMINALS :
Silver clad phosphor bronze.
TYPE CAT. No. 4
DOUBLE POLE CHANGE OVER. Dimensions shown in
line drawing. Heavy duty chrome finish. 501085
DOUBLE POLE CHANGE OVER. Dimensions and finish
of Bush and Lever to conform to current RCL [S5I. 501403

DOUBLE POLE CHANGE OVER. Bush and Lever
Dimensions to conform to current RCL I51 but with
chrome finish. 501521

PAINTON
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A NEW
directly heated
subminiature beam
tetrode for Radio
Frequency Equipment

110,16}

mm

XR4

irL
The new HIVAC XR4
is equivalent to the U.S.
Type 6397.
40‘ 6 mm YpP :
MAX.
It is designed for use as a
Class A or Class C ampli-
............ fier or as a frequency
doubler for output fre-
quencies up to 400 Me/s.
32 mm
HIN It is rated at an anode
dissipation of 1.5 Watts.
TYPICAL OPERATION
Filament Voltage ...... ..... . .. 1.25v 2.5v
Filament Voltage .. ..... ... ..... [125mA 62.5mA
Anode Voltage ..................... 125V
Screen Grid Voltage . ........ 125V
Control Grid Yoltage ........... -71.5v
Anode Current ..... ... ........... TmA
Screen Current..... ........ ...... I.1mA

Mutual Conductance ............ 1.95mA/vV

WIVAC

THE SCIENTIFIC
VALVE
BRITISH =——— MADE

STONEFIELD WAYq" VICTORIA ROAD

SOUTH RUISLIP - MIDDLESEX
Telephone : Ruislip 3366 Cables : Hivac, Ruisiip

MaRrcH, 1957

for lJLT]lASl]NICES: !
b

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver or Aluminium, etc,

Brookes CrystaLs L1p

Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
181/3 TRAFALGAR ROAD, GREENWICH, LONDON, S.E.I0
Phone : Greenwich 1828,

Grams: Xtals, Green, London. Cables: Xtals, London

P.O. TYPES
MANUFACTURED
TO YOUR
SPECIFICATION

PROMPT
DELIVERY

3000 TYPES

COILS uwp to 80,000Q.
CONTACTS up to 8 cjo’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 & OverseasGovernmencts & H.M.CrownAgents
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The RCA FM Tuner incorporates

many new refinements, enables you to realise
the great advances made in broadcasting bringing

into your home a thrilling, living, realism.

v Precision Tuning . Y High Fidelity
The new RCA Electron Ray Tuning Wide range response within 1 db from
Indicator makes exact. tuning sim- 20-15,000 ¢/s for true High Fidelity
plicity irself. reproduction.
% No interference .
The FM system coupled with RCA % No Matching Problems
circuitry results in exceptional signal- Adjustable output levels. s

to-noise ratio.

% Extended Tuning Range
87.5-108 Mcfs covers the entire
international F. M. broadcasting band.

% Automatic Frequency Control
Ensures complete freedom from drift.

% Power Requirements

% Great Sensitivity

2 microvolts for 20 db quietening—.

extends the ‘fringe’ T valves plus
2 crystal diodes and Electron Ray
tuning indicator.

RCA GREAT

(An associate Company o” Radio Corporation of America)

230-390 wolts D.C. at 40 milliamps
H.T. supply. 6.3 volts, 2.25 amps
heater supply (available from RCA
New Orthophomic High Fidelity
power amplifier).

BRITAIN

Tel. : Sunbury-on-Thames 3101.

LT D.

Lincoln Way, Sunbury-on-Thames, Mi&dx.
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ENT MAGNETS
PRESSURE GAVGE
STRUMENTS LTD

MUREX ‘oJNTERED PERMAN

. 's
areused inth BARNET IN

DIFFERENTIAL

MarcH, 1957

Murex Sintered Magnets supply

made by
i
Actual size
of Magnets ¥ —
\\ ;
P B

the high stable flux which |

provides the drive between IF_H_—I

pressure chamber and indicator.

Photograph by courtesy of Barnet Instruments Ltd.

MUREX LTD.
Telephone : Rainham, Essex 3322 Telex 8632
LONDON SALES OFFICE: CENTRAL HOUSE,

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 of Chassis Piercing and Forming Tools for the
Radio and Electronics industries.

@ To get you started—standardised Punches and Dies §in. to 33in. dia.
in /32in, sizes from stock.

[ ] ﬁ;‘t short notice, Standardised Tools or square, oblong and other
shapes.

@ Adjustable Gauges for exact location of work. Automatic and Positive
Seripping 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, 114116, EUSTON RD., LONDON, N.W.].
Tel.: EUSton 1477 (3 lines). Grams: Untonexh, London.

(D |
B

(Powder Metallurgy Division) RAINHAM «

ESSEX

Telegrams : Murex, Rainham-Dagenham Telex.
UPPER WOBURN PLACE, W.C.1. EUSton 8265

S.6.Brown |
HEADPHONES |

FOR MARINE
EQUIPMENT

Every seagoing
vessel in this elec-
tronic age relies
on Marine Com-
munication Equip-
ment.

Our contribution is
a specialised range
of reliable Headphones
which provide ships’
operators with the
clearest possible recep-
tion of all signals—Morse
or speech.

S. G. Brown provide
Headphones and asso-
ciated equipment for
all kmown purposes.

Brochure “W' sent
on request.

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone: Watford 7241,
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POST OFFICE TYPE 3000 & 600 RELAYY

Manufactured to your specification to A.LD. and .EM.E. standards. COILS up to
80,0000. CONTACTS up to 8amp. INSULATION upto Skv. Prototypes 7-14 days.

Over 100 ,000 relays available from stock ERRETIR Eudisy maTiobia
and GOVERNMENT DEPARTMENTS.

High speed types also supplied.

Specialists in tropicalisation.

DEPENDABLE RELAY CO.

12a Tottenham Street, LONDON, W 1
Phone: LANgham 739]/2 (Near Goodge St. Station)

completely revised and greatly
enlarged edition of a popular book

TELEVISION EXPLAINED

By W. E. Miller, .. (cantas), mermire : Contents
( Revised by E. A. W. Spreadbury, M.BRIT.LRE.
v Aerial The Cathode-R
Television’ Explained is specially written for those who : T;rms. ! ;'u : N
require a simple, non-mathematical, but fully comprehen- : e Signa Time-B.
sive description of the British television system and how : The Receiver ’8‘3‘. l‘"e
receivers are designed to work with it. . Outlined scillators

The sixth edition has been completely revised, and en- Time-Base Qurpur

Single-Channel

larged to about twice the size of the previous edition in : Beceivers Circuats
order to cover many recent advances in television receiver T
. 3 . Synchronization
design. : Five-Channel ! i
Assuming a knowledge of sound radio receivers, but re- : tuning in Band 1 ~ Automatic Gain
quiring no previous knowledge of television circuits, this : Afuly-Channel Control
new edition will prove more valuable than ever to students, : Tuners Receiver
engineers and technical-minded owners of television : o, Installation and
: . The Vision I.F ¢
receivers, . . ] L. : Amplifier Operation
The immense popularity of this unique book is illustrated : 7

by the consistently large demand for the previous editions. i Video and Sound Appendix
Over 40,000 copies have been sold. : Circuits Abbreviations

SIXTH EDITION 182 pp. ILLUSTRATED 12s. 6d. net BY POST I3s. 3d.

from all booksellers




72 WIRELESS WORLD

DCOL |

ooy NIIEAY)

(Racsd Trons Mork)

SOLDERING INSTRUMENTS
é& ALLIED EQUIPMENT

MaRrcH, 1957

WAFER SWITCHES TO SPECIFICATION

As we specialise onfy in the manufacture of small
quantities of wafer switches (to individual specification)
we can guarantee competitive prices—and . . .

|
’ FASTEST DELIVERY

Write, Phone or Call for Comprehensive Price List
and Design Chart.

| SWITCHES TO PUBLISHED DESIGNS (FROM STOCK)
ILLUSTRATED |

T G.E.C. 912-PLUS } Mullard Tape Amplifiers
%" BIT MODEL | § 5| (14061/BI) Amplifier “A"
LIST No. 64 ‘ } 14/6 pair | SS/567/A
S2 (14062/B1) $5/567/B } 32/6 the set
Protective $5/567/C
LM §4 (55/556/1) .. .. 1176 B v
List No. 68 . 10/6 | SS/S67/A .. ..

S5 (55/556/2) .. 16/6

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.

A GREAT
QUARTET

Every lover of music and perfect record
reproduction will want to possess these
informative and entertaining books by
G. A. Briggs.

CATALOGUES HEAD OFFICE SALES & SERVICE

ADCOLA PRODUCTS LTD.,
GAUDEN ROAD,

TELEPHONES :

SOUND
REPRODUCTION
Third edmon. second
impression, ages,
3|5l||ustrahons (E)hap-
ters on Resonances,
Cabinets, Room acous-
tics, Response curves
with Oscillograms
Crossover networks,
Recordin Systems,
Rc:ords.%‘ld-ups elc

ota eed
35,000. l716 (IBI6 post
free). De Luxe edition
25/- (26/- post free).
LOUDSPEAKERS
4th edition. 92
pages, 45 illustrations
Standard reference
work on loudspeakers.
Detailed information.
diagrams, description
of Electrostatic speaker
and concert hall demon-
strations. _ Total sales
45.000. 716 (7/9 post
free).

Sold by radio dealers and bookshops Published by Wharledaie Wireless Works, Ltd.

HIGH FIDELITY
Packed with sound
sense about sound re-
production in the
home.  Non-technical
language, enlivened
many humoroustouches
and accounts of inei-
dents connected with
concert hall demonstra-
tions. 190 pages,
illustrations. |2/6(|3/3
post tree). Lux
edition 17/6 (|8/6 posl
free).

PIANOS, PlANlSTS
AND SONIC

A book for sound en-
thusiasts and music
lovers written in G. A.
Briggs' entertaining
style, hapters on
piano history and con-
struction. _ Harmonic
analysis, Touch, Tone
Tuning, etc. 192 pages,
102 illustrations. 10/6
(11/- post tree).

Wharfedale

WIRELESS WORKS LTD.
IDLE, BRADFORD, YORKS.

MACaulay 3101

CLAPHAM HIGH ST., & 4a2mn2

LONDON, S.W.4.




MarcH, 1957 WIRELESS WORLD

39 volts-

voltage

stahiliser

The G55/1K is a miniature
cold-cathode, gas-filled, voltage
stabiliser for use in industrial and radio
equipment where a stable
source of voltage is required.

The outstanding feature of this
valve is the low maintaining

voltage of 55 volts.

CONNAUGHT HOUSE

3 Maximum overall length 66,7 mm

MECHANICAL DATA

Maximum seated height 60.3 mm
Maximum diameter 19.1 mm
Base B7G

Net weight 8.5 g

CHARACTERISTICS
Maximum striking voltage 90
Stabilising voltage 55
D.C. operating current 2t0 30 mA

Maximum peak current
(10 seconds max.) 73 mA

Nominairegulation2to 30 mA 3
Maximum regulation 2 to 30 mA 5

Ambient temperature range

—55 to +90 °C

data sheet available from :

\ Srandard Telephores arnd Cables Limited

VALVE AND TRANSISTOR SALES DEPARTMENT

63 ALDWYCH : LONDON W.C.2.

73
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Write it how you will, but measure it well!
The range of high accuracy Pye Wheatstone
and Kelvin Bridges gives you Precision D.C.
Resistance measurements from 1000 meg-
ohms to 107 ohms.

One member of this useful series is shown
here; fuller details of this, and of other
models are available on request.

SCIENTIFIC)) [2NSTRUMENTS

London Representative : 313 High Holborn, W.C.1,
Telephone No. Holborn 2767-8
W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDG\E\*- -

EXECUTIVES REQUIRE
CRISP, CONGISE
REPORTS —-DICTATE
THOSE DETAILS IN
YOUR CAR!
VALRADIO DC/AC

Train for a wonderful
future in
MAKE  DICTATING

g S M ELECTRONICS...

MOBILE
| o o oWith E.M.I.

Every day the demand for the expert in electronics
grows. Radio, television, radar and the whole field

For use too with Record
Chan;ers, Radiograms,
Electric Gramophones, Television

Receivers, and T.V. from country house
lighting plants. (Prices according to
instrument.)

INPUTS . ENTREES . ENTRADAS

6, 12, 24, 32, 50, 110 or 200/250 v. g . . ° L
o AT S ol stommtion sl eping
Prices DC/AC Converters: z 5 o L L
;:g: EI’-I I-?;?s-__l?;rsw:glic:é:;r:.(including 3-speed Types), i ‘I:_?::eel;su;g:;: (()lrl)l;)‘z)l;lt)l']gﬁ‘;’etlgFc)::lnt%rpf{(;)rf.eflon.
e e e, R EPTED Ae S SANDARD by RADIO
MANUFACTURERS, the Trade and the Aircratt industry. 3 YEAR COURSE

Les rapports destinés aux chefs de service doivent &tre rédigés d’une I TELECOMMUNICATIONS—Entrance standard

fagon bien concise—dictez-les donc dans votre voiture! o ° .
Les :ionveartﬁseurs C.C./C.A. ** VALRADIO "dconsement la mobilité aux G.C.E. Ordmary level or equxvalent. This course
chines cter et aux enregistreurs sur bandes. g ] g g
“1: peuvent e’galemenat f‘ztrr;r ugtlilisés ';:ourrchangeurs de disques, appareils trains ASSIStant Develop_rnent Englneers to Clty and
combinés, électrophones, téléviseurs, etc.,, partant d‘inscallations Guilds’ Full Technologlcal Certificate level. Next
d’électricité particuliéres. p
course commences in September, 1957.
Los inver:‘ores C.C./C.A. '“VALRADIO " les prestan movilidad a las T H E E [} M [} l [ c o L L E G E
maquinas de dictar y a los grabadores de cinta.
También pueden utilizarse para cambiadores de discos radio-combinados, o F E L E c T R o N ' c s

Las relaciones destinadas a los jefes tienen que redactarse de modo muy
gramdfonos eléctricos, aparatos de televisién, etc.,, aprovechando las

conciso—dictenlas en el coche!

instalaciones eléctricas privadas. °
Specialists in converters since 1937. VALRADIO LIMITED. | Dept. 127, 10 Pembridge Square, London, W.2.
BROWELLS LANE . FELTHAM . MIDDX. . Phone: Feltham 4242/4837 Telephone: BAYswater 5131/2
VERSEAS ENQUIRIES TO:— DEMANDES D'OUTRE-MER A:— : e .,
OV TODA INFORMACION DE EXPORTACION HA DE PEDIRSE A ‘ The College is part of the E.M.I. Group (““His Masters Voice,

E.M.). SUPPLIERS LTD . HAYES . MIDDLESEX . ENGLAND. Marconiphone, E.M.l. Electronics Ltd., etc.)

I1AS4
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Quality of recording . . . economy of recording
... You can have both, with ‘SCOTCH BOY’
magnetic recording tapes. Choose from Britain’s
only comprehensive range, and get the tape that
exactly suits the job you want to do. Remember,
a first-class recording machine deserves the
finest available tape. Remember, too, that
‘SCOTCH BOY’ magnetic recording tape brings
out the best in the less expensive recorders.

standard *SCOTCH BOY’ 111

magnelic recording tape with acetate base
Probably the most famous recording tape in
the world, 'scorcH Boy* 111 has a high
reputation for clarity of reproduction, and
for freedom from background noise, It has
become the criterion for judging fidelity.
(Coloured brown for easy identification)

PRODUCT OF

@

RESEARCH

is it worth

LONDON

WIRELESS WORLD

—choose the right tape for the job!

extra-play ‘SCOTCH BOY’ 150

magnetic recording tape with polyester base
Strongest on the market. Standard spool
accommodates 50% EXTRA footage, provides
50% EXTRA PLAYING TIME. Exceptionally
crisp, clear reproduction, with improved
response to higher frequencies. (Dark red
for easy identiflcation)

COTCH’

B Tant
MARK

BIRMINGHAM -

high-output ‘SCOTCH BOY’ 120
magnetic recording tape wilh acetale bage
Specially developed oxide coating. Greater
dynamicrange with freedom from distortion.
Utmost signal output at low frequencies,
Used for highest fidelity audio recordings,
and similar special applications. (Dark green
for easy identification)

magnetic
recording
tape

does the job BETTER!

MINNESOTA MINING & MANUFACTURING COMPANY LIMITED
MANCHESTER
WORLD’S LARGEST MANUFACTURERS OF COATED PRODUCTS

GLASGOW

75
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THE LINEAR °‘DIATONIC’

A HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

A special feature is the compactness
of the unit. Full advantage has been
taken of latest component miniatur-
isation developments to produce a
10-watt Hi-Fi push-pull amplifier
incorporating tone control preamp-

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

MAXIMUM POWER OUTPUT
In excess of 11 watts.

RATED OUTPUT 10 WATTS.

lifier stages within the measurements SENSITIVITY
of 10 x 6 x 6in. Volume (1) 22 millivolts for rated
In addition two high impedance in- ST -
put sockets are provided for micro- ( : L ), Volume {2) 220 millivolts for rated
phone and gram, etc. Each input has . 1 output.
its associated vol. control, five B.V.A. Linear TREBLE LIFT CONTROL
{Mullard) valves are employed, Continuously variable + 6 d.b.
ECC83, ECC83, EL84, EL84, EZB1. SIZE ONLY 10—6—bins. to —13 d.b. at 12,000 c.p.s.
H.T. and L.T. power supply point . ) BASS CONTROL
is included for a radio tuner. Weight: 12}1bs. Power consumption 90 watts Continuously variable + 13 d.b.
For 200-230-250v. 50 c.p.s. A.C. mains. to —18 d.b. at 50 c.p.s.
L45 MINIATURE 4/5 WATT Outputs for 3 and 15 ohm speakers. HUM LEVEL
QUALITY AMPLIFIER Chassis finish stoved gold Referred to maximum output and
Size only 6 x 5 x 5%in. high. 12 d.b. —Bronze hammer. 1 2 GNS including integral pre-amp —60
‘TN" ﬁg%:l:%sﬁdﬁzc'::'ig :'I:'evs"tgeg"z%énajj'% S g ] Hd.};\d C DISTORTION
Ree RS h e et Boessand T reblo Controls, Send S.A.E. for descriptive literature. ‘:Zs‘yol\geasurzd atR6 .
Mains switch Incorporated in control. For TRADE AND EXPORT : © 5
20(_)—‘250v. 50 c}?é; A.C. Maipr:lsi( An ideal ENQUIRIES NEGATIVE FEEDBACK
unit for use with Gram, or ‘Mike.’ 9 q
Retail Price £5-19-6 Toml .32 d.b including 24 db.
to in main loop.

LINEAR PRODUCTS LTD. * M ser s, 2

:A tribute ;rom ;he U._S;,Z\.!
COMPARE GIRYANNTEDIVANN|

THE 5-10B
((BEST,‘n H'_F"’ gmmiﬁmn urpartitipatiuné‘ HIGH

California State Fair QUALITY
AMPLIFIER

The State of Catforna s pleased 9 aknstwicdge te
chosen for the

parnaganion of_Grampian Reproducers Ltd.

E R RYES : STATE FAIR

IN OUR
DEMONSTRATION
ROOM |

S fae, Sacvamests, Calforma.
1956

J (SHORT WAV Only those invited to do so can exhibit at the
25 HIGH HOLBORN, California State Fair, and Grampian Repro-
LONDON, W.C.I. Tel.: HOLborn 6231/2 ducers are therefore proud of their selection
(OPPOSITE CHANCERY LANE) for this honour, and of the resultant award of

first prize to the British exhibit.
Illustrated Catalogue 6d. Post Free -

Hours of Business : GRAMPIAN REPRODUCERS LTD

Weeekdags Saturdays 17 Hanworth Trading Estate, Feltham, Middlesex
9a.m. to 5.30 p.m. 9a.m. to | p.m. Telephone : FELTHAM 2657/8. Telegrams : **R:amp " Feltham.
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ARAYV AXIAAS ¥ A

it

=

!

3|
.

!

ON FUNDAMENTALS
Complete coverage with both FM and

AT CARRIER AND
provides INTERMEDIATE
FREQUENCIES
AM from 7-5 to 230 Mc/s... 0-01%

accuracy at 5 Mc/s check points... Wide cnYSTAl cHEcKs t o.OIO/
frequency deviation of signal for visual o (]
alignment at both Carrier and Intermediate
Frequencies. These are just some of the

facilities provided by this up-to-the- AM Ioo oo NETT
minute **Advance” achievement. Backed at /0& 3 (] PRICE
by a world-wide reputation for reliability. MODULATION DEPTH INUK.

the *“Advance” 63 gives the essential

standard of critical accuracy demanded
by today’s — and tomorrow's —T.V. Full technical details in Leaflet No. WV 36

and V.H.F. Radio problems available on request.

ADVANGE COMPONENTS LTD - ROEBUCK ROAD- HAINAULT - ILFORD - ESSEX - TEL : HAINAULT 4444

G.D.| o
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VICKERS VISCOUNT uses
~~ DI MICROSWITCHES

S

Photograph by courtesy of Vickers-Armstrongs Ltd.

—another proof of the technical superiority of Pye
British-designed microswitches! Write for full details

of the complete range.

PYE LIMITED, SWITCH DIVISION

OTEHALL WORKS, BURGESS HILL, SUSSEX. TEL : BURGESS HILL 2791/2

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 of

panel thicknesses.

TYPE P TYPE C

Very attractive
 appearance for Send for

panel mounting.  leaflet A.1

““KNOB LOCK™’

The ideal method of locking
panel mounted controls. Positive
guard aganst vibration, etc.

This development of our popular
pre-set control lock is finished
in black plastic and embodies
control knob and insantaneous
finger-tip locking knob.

Send for List No. A.6

SUTTON COLDFIELD ELECTRICAL ENGINEERS
Reddicap Trading Estate, Sutton Coldfield. *erone suT 3038 & s6s6

MarcH, 1957
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TYPE 400 P.M.

Fine limit multi-contact micro-
switches used in the Viscount

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 STYLI of
most makes. TAPE RECORDERS, Grundig, Philips,
Truvox, Playtime & Ferrograph.

LATEST VALVE MANUALS

Mullard, 10/6; Osram & Brimar No. 6, 5/- eac!.;
Osram Part 2, 10/-.

Postage 9d. each extra.
PARTICULARS ON REQUEST
Terms C.0.D. OR CASH with order.

EST.
1915

PROPS! 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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Why are there

The extra sweep generator makes an
oscilloscope much more useful. With the
Tektronix delaying sweep you can . . .

{'* START THE OSCILLOSCOPE SWEEP WITH THE FIRST TRIGGER
b RECEIVED AFTER A CONTROLLABLE TIME-DELAY PERIOD.
This is an important reason for the extra sweep generator and its
associated pickoff circuit in Tektronix Type 535 and Type 545
Oscilloscopes. Triggering the delayed sweep by the observed signal
guarantees a jitter-free display ... ideal for examination of time-
modulated pulses and signals with inherent jitter.

. START THE OSCILLOSCOPE SWEEP AT THE END OF A CON-
"~ TROLLABLE TIME-DELAY PERIOD . . . convenient for observa-

tion of occurrences after an accurately determined -time interval.

e
MAKE MORE ACCURATE TIME-INTERVAL MEASUREMENTS.
A calibrated ten-turn time-delay control divides each of the
twelve delay ranges into a thousand units. Range accuracy is within
1%, incremental accuracy on any range is within 0.2% of full scale.

‘H TRANSFER PART OF A DISPLAY TO A FASTER SWEEP.
- By initially dlsplaymg a sxgnal 'on the extra, delaying sw eep,
and then transferring it to the main oscilloscope sweep, a continu-
ously adjustable horizontal expansion can be obtained. Degree of
magnification is determined by the time/cm ratio between the two
sweeps. The average jitter of 1 part in 25,000 permits practical use
of very large magnifications. Further, the exact por-
tion of the display on the delaying sweep that will
appear on the faster main sweep is positively identi-
fied by trace brightening. Unblanking pulses for
both sweeps are applied to the crt grid, causing the
main sweep to show up as a brightened portion of
the display on the delaying sweep.

@ ARM THE OSCILLOSCOPE SWEEP FOR TRIG-

GERED ONE-SHOT OPERATION. A front-panel
pushbutton or an electrical signal from a remote
location can be used instead of the internal delayed
trigger to arm the sweep. After the button is
pressed, or the pulse received, the next trigger causes the
main sweep to fire once and revert to the locked-out condi-
tion. Photographic recordings of a single transient made in
this manner cannot be blurred by spurious signals following
its occurrence. Because the single sweep can be triggered any
time after the button is pressed or the pulse received, the time
of occurrence need not be accurately predictable.

WIRELESS WORLD

| 7W0 S'WEEP 6£N£R»47'0RS’

Phone CYpress 2-2611 .
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GREATER VERSATILITY PREFERRED

Customer preference for the Tektronix Oscillo-
scopes with a delaying sweep, Type 535 and Type
545, indicates that the increased utility is valued
at much more than the small additional cost. Appli-
cation possibilities of these versatile instruments
make them worthy of your serious consideration.

TYPE 535 and TYPE 545 CHARACTERISTICS
Delay Specifications

A calibrated twelve-step range control and a ten-
turn precision control provide for continuously-
variable coverage of the full sweep-delay range—
1 usec to 0.1 sec. Range accuracy is within 1%,
incremental accuracy within 0.2% of full scale.
Time jitter is less than 1 pare in 20,000 in conven-
tional sweep-delay operation. Display is completely
jitter - free in triggered operation. The delaying
sweep can be used as a rate generator, producing
trigger rates from 10 cycles to 40 kc, continuously
adjustable. The delayed trigger is available at a
front-panel connector for external applications.

Other Specifications

Main-sweep range is 0.02 ysec/cm to 12 sec/cm
continuously variable, with 24 calibrated steps ac-
curate within 3%. Accelerating potential is 10 kv.
Vertical-amplifier response with Type 53/54K Fast-
Rise Plug-in Unit.. .. Type 535, dc to 11 mc—Type
545, dc to 30 mc. Seven plug-in vertical preampli-
fiers are available for complete signal- handling
versatility.

Type 535 [without plug-in units). . £525.0.0
Type 545 (without plug-in units] .. £586.0.0

Delivered in England

The above prices are exclusive of duty,

Represented in
Great Britain by
LIVINGSTON
LABORATORIES, LTD.

Retcar Street, London N. 19
Archway 6251

Tekironix,Inc.

P. 0. Box 831D, Portland 7, Oreyon, U.S.A.
Cable: TEXTRONIX
TWX-PD 265
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The Manufacturers of

M&Ste rt ape s
é&l/@ ym to visit their STAND No. 5

Where you can see

at the

and hear for yourself
how to achieve
superlative recordings

M.S.S.

RECORDING COMPANY LIMITED
COLNBROOK . BUCKS : Telephone COLNBROOK 430

FOUR-SIDED BLANK CHASSIS
Made mn our own works from commercial quality half-hard aluminium of 18 s.w.g.
thickneas, these chassi= will earry components of considerable weight and normally
require no corner strengthening.

Standard stock sizes (in inches} are as follows:—

VISIT HANOVER gutxz i O e e wikes 3t bl

LS61 304 VOO 3HL

10x4x2f 6/4 Il x8x2f 8/3 12x 10x3 10/3
Th G Ix7x2 6/6 0x8x3 8/6 I5x 10 x 24 1G/6
o) IGemangtbctaica 2x4x2:  6/10 3x8x24 8/I0 17x10x2} 113
Industries Exhibition Ix8x2f 76 12x9%x2f 8/l 7x9x3 (6
) 10x8x2f 7/I0 4x7x3 96 17%x10x3 12/3
The greatest market or in- The above are rizes ior which we have most demand, but we can also make other
vestment and consumer goods sizea to order (at a small extra charge) within the following limits:—
N Depths 1in., 1{in., 2in., 2¢in. and 3in. only.
only at the German Industries Maximum length 17in. Minimum width for 2in. depth is 3§in.
Fair, Hanover Minimum width for 3in, depth is Sin. Minimum width for 1§in. depth ie 3in.
’ Minimum width for 24in. depth i 4in. Mipimum width for lin. depth is 2in.
" ‘We cannot undertake to make odd shapes, extra bends, lips. etc.
April 28 — May 7, 1957 To arrive at the approximate cost of a special size of chassis take the nearest stan-

dard size above and add 2/6.
PANELS
We can also supply the aluminiu/m for use asfpanels, screens, etc., cut
to any size up to 3ft. by 3ft. at 4/- per square foot,
?;he;ke;s Ltg., aRoyzl bondgnc-zHoush NOT E.—A panel cannot be sent through the post if the length plus twice the width
b TR SqueTSh - . T exceeds 6ft. Keep this list for reference
Telex: London 2-2625

Tel: Metropolitan 9711 H L SMITH & CO. LTD.
and Zentralverband der Elektrotechnischen 287/9 EDGWARE ROAD, LONDON, W.2.
Industrie, Frankfyrt/M., Am Hauptbahnhof 12 Telephone: Paddington 5891

Information and catalogues from:
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Direct reading, wide range, outstanding value

SIGNAL
GENERATORS

NEW! _hp- 6268/628A shf Signal Generators

10 to 21 KMC, 10 mw output
SWR 1.2, high accuracy
No calibration charts

Pulse, FM, square wave modulation

New -hp— 626A/628A are the first commercial signal generators
to bring the wide range, high power, convenience and accuracy
of lower-frequency signal generators to the 10 to 21 KMC range.
—~hg- 626A covers frequencies 10 to 15-5 KMGC; -hp~ 628A, 15 to 21 KMC.
Operation of the instruments is typical of —kp- generators. Frequencies are
directly set and read on one dial. No calibration charts are required. Output voltage
is directly set and read. Output is 10 to 20 db better than previous spot-frequency
generators. SWR is better than 1-2 at 0 dbm and lower. Internal pulse, FM or
square wave modulation is provided, together with facilities for external pulsing or
FM’ing. -hp- 626A, $3,250.00. -kp— 628A, $3,000.00.

OTHER -hp- SIGNAL GENERATORS

Instrument Frequency Range Characteristics Price

F Eutpu: Ol uvto | vinto 50 ohm load.
—hp- 608C 10 £51480 Me Pulse or CW modulation. Direct calib. EEGE

Incidental FM fess than 0:001% entire range.

Qutput O-1 uv to 0-5 v into 50 ohm load.
~hp— 612A 450 to 1,200 Mc Pulse, CW or square wave modulation. $1,200.00
Direct calibration.

|
—_hp— 608D 10 to 420 Mc Output 0| uy to O-5 v. $1,050.00 I
i
|

Qutput 0} uv to 0:223 v into 50 ohm load.
=hp= 6] $A 800 to 2,100 Mc Pulse, CW or FM modulation. Direct calib. $1.950.00 [
~hp— 6I6A 1,800 to 4,000 Mc Output 0| uv to 0-223 v into 50 ohm load. $1,950,00 |

Pulse, CW or FM modulation. Direct calib.

Output 0-1 uv to 0-223 v into 50 ohm load.
—hp— 618B 3,800 to 7,600 Mc Pulse, CW, FM or square wave modulation. $2,250.00 ’
Direct calibration.

Qutput 0] uv to 0:223 v into S ohm load.
~hp— 620A 7.000 to 11,000 Mc Pulse, FM or square wave modulation. $2,250.00

Qutpue 70 uv to 0-223 v into 50 ohm load.
~hp— 623B 5,925 to 7,725 Mc FM or squar. wave modulation. | $1,750.00
Separate power meter and wave meter section.

Output 3-0 uv to 0:223 v into 50 ohm load.
-hp— 624C 8,500 to 10,000 Mc Pulse, FM or square wave modulation. $2,265.00*
Separate power meter and wave meter section.

Data subject to change without notice. Prices f.o.b. factory.
HEWLETT-PACKARD COMPANY

Represented by

LITHGOW ELECTRONICS LTD.
-hp- 624C X Band Test Set 1 GRANGE COURT, SUDBURY HILL, HARROW, MIDDLESEX
* Rack mounted instrument available for §15.00 less Telephone : Byron 8783

ﬁp COMPLETE COVERAGE, HIGHEST QUALITY
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GRAMPIAN REFLEX
LOUDSPEAKER

THE
CABINET

Shaped for standing
in a corner or flat
against the wall, the
cabinet is of substan-
tial construction in 15
mm. thick first grade
Plywood with hard-
wood mouldings.
31in. high, 22in. wide,
16in. deep, it is sup-
plied as a set of fully
machined parts, com-
plete with grille
material, ready to
assemble, stain and
polish

. the complete speaker with
the 1255/15 unit for which the
cabinet has been acoustically
designed. The 1255/15 unit is a
high fidelity 12in. loudspeaker,
specially developed for use with
quality amplifiers. It has an
extended frequency coverage
from 20 to 15000 c/s with an |
exceptional performance over |
the useful audio range.

May we send you further details
and a copy of the response curve?

GEESYVANVIVERIVANN|

REPRODUCERS LIMITED
Makers of Quality high-fidelity equipment

17 HANWORTH TRADING ESTATE, FELTHAM, Middx.

Telephone; Feltham 2657/8 Telegrams: Reamp, Feltham

WORLD MaRcR, 1957

N£W MIXER/MONITOR offers

terrific scope to Tape Recorder users

Send for details of just how
this versatile unit can extend
the scope of your recorder.
It combines the function of
mixer unit, monitor ampli-
fier and 12-watt Hi-Fi play-
back amplifier.

An example of a 3-way
microphone mixer and com-
bined monitor channel, per-
mitting monitoring of either
incoming or recorded signal.
May we quote for your
special requirements?

MANUFACTURED BY THE
MAKERS OF THE FAMOUS
‘CELSONIC’ TAPE RECORDER

EXCEL SOUND SERVICES LTD. (pept. W.D.H.)
Garfield Avenue, Bradford 8, Yorkshire. Tel.: 45027

Please PRINT your name and address.
e —

MANUFACTURERS OF

AUTOMATIC & HAND
COIL WINDING
MACHINES

LAYER WINDING
MACHINES

WAVE WINDING
MACHINES

STRIP WINDING
MACHINES

REEL CARRIERS (Light & Heavy)

Machines supplied to customers’
requirements.

Your enquiries are invited.

ETA TOOL CO.

(LEICESTER) LTD.
29A WELFORD ROAD, LEICESTER

Phone 5386
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MMURDO

A g

HE McMURDO INSTRUMENT CO. LTD.,ASHTEAD, SURREY. TELEPHONE: ASHTEAD 340i

ISP/MMC 4

-l

MARK “ MICRONECTORS |||||||||nn||mmn|||||||||nnn||||||u|nn||||||n|nmu|||u|n||||||||nm|nunm|||

Embody new improved
features shown below

IS

M0

D nr
18w

26 v
ALTERNATIVE LONG PLUG COVER
3 4 PROTECTS PINS
WAY

STRENGTHENED EXTRUDED ALUMI-
NIUM COVER WITH RIGID CABLE
CLAMP, TOP OR END CABLE ENTRY

IR TR

OPTIONAL LATCH PREVENTS
ACCIDENTAL DISENGAGEMENT
AVAILABLE FOR ALL
COMBINATIONS

MASK TO PROTECT
PINS OF PANEL-
MOUNTED PLUG

~ GOLD PLATED
SOCKETS AND PINS

DOWELS PROVIDE
MECHANICAL ALIGN-
MENT. SPECIAL
ALTERNATIVE DOWEL
SOCKET FOR ELECTRI-
CAL CONNECTION.

SEND FOR FULL TECHNICAL INFORMATION TO :

A A R A AL A i
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ask Ashdowns

o ‘ASHLAM’

copper clad laminates
for printed circuits

for radio, television, electronics

also copper clad glass cloth laminates
for higher temperatures

Ashdowns Limited

Makers of ‘ASHLAM ** laminates, glass fibre reinforced laminates
and mouldings, ‘UNDULITE’* fibreglass reinforced translucent
sheeting, ¢ Formene G.1.* high impact polystyrene sheet and
vacuum formed thermoplastic sheet fabrications.

*REGISTERED TRADE MARKS
Ashdowns Limited is a subsidiary of Pilkington Brothers Limited.

ASHDOWNS LIMITED, ECCLESTON WORKS, ST. HELENS, LANCS.
Telephone : St. Helens 3206

LONDON OFFICE: 29/30 ST. JAMES'S STREET, LONDON, $.W.I.
Telephone : WHItehall 6002

Yery high ohmic value.

Tolerances from + 259, down
to + 0.1%.

Temperature coefficient almost
flat (slightly positive).

Noise value 10 times better thon
R.C.S. permitted maximum.

Comprehensive ronge availab

Also standard range including
probably the world’s smallest
layer resistor.

FREQUENCY METERS
21-8" up to 10,000 cycles
DIFFERENTIAL A.C. CURRENT
METERS

COMPARING THE MAGNITUDE
OF TWO CURRENTS.
PHASE SEQUENCE INDICATORS AND
SYNCHROSCOPES UP TO § Kc

CONSTANTA

We are confident you will not tetter our

delivery and service. A Full Range of Switchboard and Portable
- Instruments
UGN G - A - STANLEY PALMER LTD THE ELECTRICAL INSTRUMENT
MAXWELL HOUSE, ARUNDEL ST., LONDON, W.C.2 I CO. (HILLINGTON), LTD.
Phone: TEMple Bar 37212, Boswell Square Industrial Estate, Hillington,

Glasgow, S.W.2. Halfway 1166 and 2194
DaG 603 .
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Hunts patented Metallised Paper Capacitors are particularly suitable
for loudspeaker crossover networks and are used extensively for this
application. They have negligible self inductance with consequent lack
of self resonance within the audio frequency range, and with the special
method of end connections used on the capacitor unit, the equivalent

series resistance down to zero applied volts is extremely low.

The capacitors listed below are considerably smaller in dimensions
than conventional types, occupying only 25-30% of the space required

STANDARD CAPACITANCE RANGE

for their lowest voltage counterparts in foil and paper construction.

A basic circuit for a twin
speaker combination is shown
on the left. The number of
circuit elements and their cap-
acitance and inductance values
depends on the number of
loudspeakers, their individual
characteristics, and the re-
quired crossover frequencies.

LIST NO. CAP LF D_‘é‘_’ﬂig_ TYPE REF. EHENSONS LIST PRICE

A3l6 L5 150 wag 13" x #” 45

A 304 2 150 was 13" x 4§ 5/-

B 557 3 150 w49/l 12" x 2 7/6

B 550 4 150 W49/ 28" x I 10/-

B 551 6 i50 w49/l 24" x 1” 12/6

B 552 8 150 w49/l 2" x 13" 17/6
WP 45 10 150 w54/l 24" x 13" 20/-
wP 38 12 150 w54/ 24" x 13" 2/-
WP 247 16 150 w54/ 33" x 137 26/6

REGISTERED

GHUNTSR
CAPACITOR

85

TYPE W48

TYPE W49/I

A. H. HUNT (Capacitors) LTD.
WANDSWORTH, LONDON, S.W.18. Tel: BATtersea 1083

And in Canada: HUNT CAPACITORS (Canada) LTD. AJAX, ONTARIO

Factories also in Surrey and North Wales.
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‘360° ADD-ON AERIALS

MarcH, 1957

WITH FULL ORIENTATION

Fitted in seconds 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 Ilf aerials, 3, 5 and 8 elements and
BAND Il aerials, “H"’ type and Yagi 4.

NOTE THESE PLUS FEATURES

1
2

3

FOR ANY JOB YOU’RE SAFE WITH

360 degrees orientation in all 3 planes irrespective of angle of stand-off arm.
Can be supplied to fit stand-off arms or masts 2", 1” or 14" (please specify

when ordering).

Attaches aerial direct to stand-off arm or mast thus eliminating unneces-

sary sag (no extra arm required).

Attaches by hinged collar to stand-off arm or mast in seconds (no dis-

mantling necessary).

Locks positively at any, angle, in any situation by the tightening of one

non-slip nut.

AND NOTE THESE RETAIL PRICES
Band 11l Types VHF/FM Types Band It

360/Y3 . . . . 27/6 360/FMH . . . . 50/
360/Y5 , . . . 40/~ 360/FMY4. . . . 65/
#360/YSWS. . 42/6 (Wide spaced)

360/Y8 . .. . 55/-

When ordering : Suffix ‘A’ for 3” dia. Suffix ‘B’ for
1” dia. Suffix ‘C* for I§" dia.

*A chimney-lashed wi_de-spaced 5 element Yagi

incorporating a ‘360" clamp is also. available
{YSWSL, price £3.10.0 retail).

» WOLSEY

WOLSEY TELEVISION LIMITED . CRAY AVENUE, ST. MARY CRAY, ORPINGTON, KENT - Telephone: Orpington 2666/1/2/3/4

{Electronics Division, Gas Purification & Chemical Co. Ltd.)

W39

PARTRIDGE WILSON & €O. LTD.

THE IDEAL 24525426
HIGH VOLTAGE TEST SET

CUBICLE

Strongly construeted portable steel

case with lilting handles, adequately

ventllated ﬂnlshed in attractive grey

hammer ** finish enamel.

DIMENSIONS

Height 171in. by length 20in. by

width 12%in.

WEIGHT 34 1h.

CONTROL

Oonﬂnnons and smoothly variable

lmm zero to 2,500 volts by means of
ly variable r ing trans-

{ormer.

The te;t voltage is applied smocthly
without high stress from voltage
surzes.

3 FOR EVERY
TEST
LABORATORY

PROTECTION

A miniatare magnet olrcuit breaker
in the primary cironit and double pole
on-off switch with double pole mains
tuses provide perfect protection

YOLTMETER

A high-grade instrument comnected
in the primary ecircait but scaled to
read output voltage.

2.5 KV at 500 VA
INSULATION TEST SET
Price £40.8.6
Complete with test prods.

Davenset Elect. Wks., Leicester

MODEL H.it TUNER CHASSIS (AM/FM)
aptly described as . . .

“THE HEART OF HIGH FIDELITY”’

A COMBINED AND SELF-
POWERED Tuner, Control Unit
and Audio Pre-amplifier covering
every requirement of the con-
noisseur of the higher sense of
sound. Precise equalisatlon
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. Every section of this
comprehensive equipment is designed for optimum performance.

Price £29 . 3 . 10 including tax
* * *

Qur High Fldellty Amplifiers are designed to meet the exacting requlre-
ments of the serious audiophite and include a full range for that specific
purpose.

D.P.AI0 (10-14 wa:ts) Main

G.A.4 (4 watts) with neat Control

Amplifier ............ 212 0 Panel size 6in. x 4in. on fly leads

D.P.A.10  with Tone Con:rol with separate Bass and Treble

Unit ..o £1515 © Controts. Frequency range 40-

D.P.A. 10 with combined Pre- 15,000 c.p.s. Selector switch for

amplifier and Tone ICorlurol Tuner and Gram chan;elsd
£19 19

(78 c.p.m. and L.P.) ..
D.P.4 (4 watts) Main Amplifier £7 10 ©

DIRECT FROM MANUFACTURER TO OTHER ENTHUSIASTS

Write for full specifications to Ref. W.W.

THE DULCI COMPANY LTD.
97.99 Villiers Road, London N.W.2 WiLlesden 6678/9

% We are exhibiting at the London Audio Fair, Waldorf Hotel,
April 12, 13, 14, I15. Stand I8—Demonstration Room IZS
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EALISM

OVER THE 9 OGTAVE RANGE

Here is a simple unit to give life-like
reproduction of any type of sound over
9 octaves—including the entire musi-
cal fundamental range with overtones.
Home constructors will delight in the
true tonal quality, the unequalled
transient and low frequency response
and the negligible inter-modulation of
the G.E.C. Metal Cone Loudspeaker.

METAL CONE LOUDSPEAKER £9.5.0

TAX PAID

\ N llIS PRESENCE

WITH ADDED LIFT TO THE MEDIUM
UPPER REGISTER

Taking advantage of the exceptional
bass performance and smooth res-
ponse of the metal cone loudspeaker,
this unit adds “presence” to the re-
production of music—brings the
sound right into the room with you.
Specially designed as an accessory to
the loudspeaker, it’s a music lover’s
“must”’.

PRESENCE UNIT FOR USE WITH £3.19.6
THE METAL CONE LOUDSPEAKER  vAx FREE

THE GENERA ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY. LONDON, W.C.,2
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POLYSTYRENE CAPACITORS

HAVE THIS™ —t—+——___ ...and many other unique advantages
| !
' w ESPECIALLY WHEN THEY ARE PART
5 == !
o | |
£ _|_‘ - e OF THE T C RANGE
Z
5% | I ] ;’ﬁ"@ =y
See our exhibits t == 1 "’ = !Ii
aen g | I = &
D T R R i |
INSTRUMENTS, | | ol —
ELECTRONICS 1§
and AUTOMATION | PAPER‘

EXHIBITION. |
o 250 00 750 1800

S
LEAKAGE IN HOURS

Whatever your capacitor problem —
WE HAVE THE ANSWER...

Write to Components Sales Division

TELEPHONE MANUFACTURING €O. LTD.

s . e
CRAY WORKS - ST. MARY CRAY . ORPINGTON - KENT V
Telephone & Telegrams : ORPINGTON 2661 |

THE BRITISH PHYSICAL LABORATORIES
BRITISH NATIONAL Radlett, Herts.

RADIO SCHO O | | Phone : Radlett 5674-5
ESTD. 1940

NOW IN OUR SIXTEENTH YEAR
AND STILL I

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course

Y BT

Whichever Way
You Look At It

A
DO YOURSELF A BIT OF PERFECT METER

GOOD, TAKE— Rectangular Models : 4" & 5"
A B.N.R:S. Study Course Sqmarer Mool £ 2, 207 & 3L
) Round Models ¢ Ity 2%”&3%”
Hermetically Sealed : 13" & 23"

A.M.Brit.L.LR.E. and Cl Y and GUILDS Radio and
Telecommunications Exams., etc., etc.

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL

MAY WE ALSO SEND DETAILS. OF

66 ADDISCOMBE ROAD, CROYDON, SURREY OUR ELECTRONIC INSTR‘UM,ENTS'

Tel. ADDiscombe 334]
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from the new
Mullard catalogue

Transistor Tester Lie4

The Mullard Transistor
Tester has been developed
to provide a rapid means of
checking general charac-
teristics and ascertaining if
a transistor has been dama-
ged in circuit. Facilities for
measuring the important
parameters, da, base-
collector short-circuit cur-
rent gain, as well as I'ceo)
and the collector turnover
voltage are provided. Al-
though designed as a simple
testing unit, it has an
accuracy of £5%.

ard

Specialised Electronic Equipment

WIRELESS WORLD

JrNEmIG

ce Oscilloscope
Liolj2

This high grade, general
purpose instrument incor-
porates two identical am-
plifiers with sensitivities of
20mV/cm over a bandwidth
of 4Mc/s. Voltage measure-
ments (£5%) and time
measurements (£10%) are
by null methods. The time
base may be free running
or triggered, and sweep
speeds are from 0.1us/cm to
10ms/cm,

="

Precision Oscilloscope vLio

The type L.140 Oscilloscope pro-
vides a laboratory standard for
pulse analysis. Time and voltage
measurements are clearly
displayed on direct reading
illuminated scales conveniently
positioned on either side of the
5 C.R.T. The long term
measuring accuracy is within 3%
of the quantity measured from
1.5us to 150ms and from 300mV
to 300V (4% down to 10mV).

The Y amplifier is direct
coupled for sensitivities from
150mV to 300V/cm peak to peak
and has a rise time of 0.05us.

For sensitivities between 4.5mV
and 150mV/cm the amplifier is
a.c. couuled (useful frequency
range 5c/s to 10Mc/s) and has a
rise time of 0.06us.

Signals are applied to a high
impedance probe with variable
backing-off facilities so that
selected portions of the input
waveform can be expanded for
examination.

89

Precision Pulse Generator
LI4]

The pulse generator type
L.141 provides two main
pulses  with  accurately
controllable amplitude,
duration, p.r.f., and separa-
tion, together  with
additional pulses for trigg-
ering or synchronising.

The amplitude of the two
main pulses is continuously
variable between 300V and
100V, their duration from
0.5 to 100ys, and the separa-
tion between them from O to
100ms.

Mullard WRITE FOR NEW ILLUSTRATED BROCHURE

A

MULLARD LIMITED -

TORRINGTON PLACE - W.C.1

EQUIPMENT DIVISION

+ MULLARD HOUSE
TELEPHONE LANGHAM 6633

@ ME601
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“YOU CAN RELY ON U¥

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

Rap1o 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.

e R e

we ha\.'.emh;i.ade
TRANSFORMERS
for 10 years

Details of our construction are as
follows:

All coils are individually wound.
Vacuum and Pressure Impregnated
to RCS.214 Class H1 or H2 where
required. Range of products is
from small Electronic Types with
either orthodox laminations or
“C>» Cores, up to 50 kVA, for
Distribution Furnace Rectifiers,
etc. 3:1 Phase, 3:2 and 2:3 Phase,
Double or Auto Wound, Air- or
Oil-Cooled.

YOUR ENQUIRIES ARE |
INVITED :

- 3 - .
ANDEG@ -
FORMERLY .AVIS & BAGGS LTD. |
A.l.D. & A.R.B. Approved. Contractors to H.M. Government

BENNET ROAD, READING, BERKS. |

Telephone: Reading 82401

RCA MODEL AVT-22-B 5 kW. TRANSMITTERS, RF UNITS
Spares and associated equipment.

RCA TRANSMITTERS. Type ET-4331. | kW. (telephone);
1.4 kW. (telegraph). Frequency range 3 Mc/s to 20 Mc/s.

RCA TRANSMITTERS. Type ET-4336. Complete with original

speech amplifier, crystal-multiptier and VFO units. Unused and re-
conditioned. Can be supplicd with very large quantity of spares.

HALLICRAFTERS BC610 TRANSMITTERS, with full associ-
ated equipment. :

COLLIN'’S T.C.S. 6, 9, 12, 13. Complete equipment:—Trans-
mitter, Receiver, Rotary Converter (12 v.), Remote Control,
Aerial Coupling Unit, Microphone, Key} and Connecting Cables.
MULTI-CHANNEL TRANSMITTER T-4/FRC, with modu-
lators MD-1/FRC, 2 M¢/s to 18 M/cs. Each channel 400 w. output.
W.S. No. |9 & 22. Both complete with installation kit. Tropical-
ised.

V.H.E. TRANSMITTER Type 1131B or J. Frequency coverage
1007156 Mc/s. 500 watt output. Troplcalised.

62 TRANSCEIVERS complete.

A.R.88Ds, AR88 LFs, R.I09 II55L with Trawler Band.
METAL RECTIFIERS Type IB, D.C. output |0 amps. at 22 v.,
nput 203/250 v., 50 cfs.

Working demonstration upon request.

SPARES A large selection available for SCR39% (BC610),
ET4336, SCR610, EE3 Telephones.

TX VALVES 805, 807, 813, 866A, 100TH, 250TH, and many
others.

_ Large stock of Tx condensers, crystals, and other components.

P.CA. RADIO

Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone : RIV 80067
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RCA BASIC TELEVISION STATION

prpwdes complete facilities for vers_atlle programming with minimum investment

-

Centralized Control Room for Basic Station

antenna, audio editing equipment, spare parts, installation tools and materials.

&

A complete television broadcasting “package”, com-
prised of equipment basic to all television stations, is
offered by RCA to those planning television broad-
casting on a small but highly efficient scale. The Basic
Television Station enables the broadcaster to start pro-
gramming with a relatively small investment, and
reduces operating costs to the minimum.

All units in the “package” meet RCA’s world-famous
standards of good engineering for high quality perform-
ance. Proved and tested in the field, this equipment
assures continuous, dependable service with mini-
mum operating and maintenance personnel. The Basic
Television Station offers many important advantages:

ECONOMICAL ONE-MAN OPERATION . . . One
man can easily operate all program controls which are
located in the unique two-section Audio-Video control
and switching console. The operator of this centralized

RCA INTERNATIONAL DIVISION

Trademark ® Registered

i

=

L ] | I I

—

PICTURE &
WAVEF ORM
MONITORS
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TRANSMITTER
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FILM EDITING

8 STORAGE
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1
\k ” FILM PROJECTION
A l a —
|- ——ANNOUNCE FILM EDITING |

[ -
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Typical Floor Plan —scaled in one foot squarmi |

EQUIPMENT “PACKAGE?"’ for basic TV station consists of an RCA vidicon
film camera chain, picture and waveform monitoring facilities, 16-mm film pro-
jector, slide projector, multiplexer, studio synchronizing generator, master audio-
video switching console, stabilizing amplifier, turntable, microphone, transmitter,

—

=

control can also handle any additional live and film
cameras that might be-added later.

PROGRAMMING VERSATILITY .. .. The RCA Basic
TV Station provides facilities for: Network or incoming
“off-air” satellite programs; local 16-mm programming;
local film and slide programs; local live programming.

EASILY EXPANDED .. .“Matched” design permits
quick and easy expansion—without obsoleting the basic
equipment. “Matched” live camera and remote pickup
facilities can be added when desired; or an increase in
power can be made at a later date with RCA “Add-On”
Amplifiers or higher power transmitters.

See your RCA Distributor for additional information
on the RCA Basic Television Station. Or write Dept.
TV49C, RCA International Division, Radio Corpora-
tion of America, 30 Rockefeller Plaza, New York 20,
N. Y, for free booklet giving complete details.

RADIO CORPORATION of AMERICA

30 Rockefeller Plaza, New York 20, N. Y., U.S. A.
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You'll do better

SAFETY FIRST! BuiltD THESE
PREMIER TELEVISORS WHICH GIVE COMPLETE
SAFETY TO THE CONSTRUCTOR.

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 P&EY

CONSOLE CABINETS with full length doors for [4in., |6in. and * B-B-c- (ALL CHANNELS) DESIGN No- 2

17in. tubes PRICE £14/14/-, H.P. Terms: Deposit £7/7/6 and
9 mc_mthlly paymer_\:sdof I_BI 6. (_:IOJ;ISOLEC?:;‘B;NETS. Half door, MAY BE BUILT FOR £27-9-4 PLoquggs-'T
B e o 8 monthly oxvmncs of tafa - P Te™S  guILD IN 5 EASY STAGES. FULL CONSTRUCTION DETAILS
On above cabinets add 21/- for pkg. and carr. AVAILABLE. INSTRUCTION BOOK 3/6 POST FREE INCLUDES BOTH
DESIGNS.
The NEW “PREMIER
Case finished in Brown and Antique Fawn. Size
1bin, X 124in. X% 7}in., with the very latest type
continental gilt fittings. For A.C. mains 200-250 volts DEPOSIT & 8 MONTHLY
. PAYMENTS OF £4.18.6 or

+% Two speeds 74 and 33in. per sec. playing time of 1 hour
and 2 hours.

¥ Standard Zin. reels 1,200ft.

Y Drop-in tape loading.

¥ Positive brakes no tape * spilling ** atter braking.

¥ Fast rewind forward or reverse without removing tape.

Y One knob for deck operation,

Y Amplifier may be used for gramophone or microphone
purposes giving high-quality reproduction.

Y Superb reproduction of pre-recorded tapes.

+% Microphone compartment.

% Complete with reel of Scotch Boy Tape (1,200ft.), and
spare reel.

% Acos type 33-2 microphone with on/off switch.

¥ Latest type Lane Mark 6 Tape Deck.

% Dual input channels providing mixing facilities.

+ Detachable lid and control cover.

+* gon':rol panel finished in matching colours with the tapz

eck.
+ Elliptical speaker of the latest type Zin. x 4in.
+ Magic eye recording level indicator,

PREMIER RADIO COMPANY,

CASH PRICE £40 plus 21/- pkg. & carr.

H.P. Terms: Deposit
£20 and 12 monthly
payments of £1.17.]
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THE NEW ‘‘WHARFEDALE" SFB/3

3-SPEAKER
SYSTEM

Consists of
Speakers
WIZCS, Bronze
10CSB, Super
3HF and a spec-
ial  Crossover
Unit fitted into
a very attractive
Cabinet, size
34in. x_ 3lin.
x 12in. Weight
60 Ib. Cash
£39/10/-. Credit
deposu £5/0/0 and 8 monthly payments of
£4/17j-, or H.P. deposit £19/15/- and 12
monthly payments of £1/16/8. Packing and
carriage 21/-.

New GOODMAN TREBLE UNIT
THE TREBAX

At £6/4/- is a high

efficiency pressure driv-

en reproducer covering

2,500 c.p.s. to 16 kc/s.

It makes an excellent

2-speaker system when
used with the Axiom

150 Mark I at £10/15/9. A special

Crossover type X05000 is

available at £l/l9/-. The complete

system 218/1;8/9 cash, Credit terms

deposit £2/7/9 and 8 monthly
payments of £2/6/6, or H.P.
Terms deposit £9/9/4 and 11
monthly payments of £1/1/-.
Packing and carriage 7/6.

WIRELESS WORLD
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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
;la:kg. and post 3/6. Engraved panel 3/6. Post
ree.

IS THERE A BABY IN THE HOUSE?

)

THE NEW
TSL FM TUNER
HIGH STABILITY MODEL

6 Valves including Magic Eye and Power Supply
using the latest type Gorler permeatility 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
payments of £1 }J Credit terms deposit
£2/3/9 and 8 monthl payments of £2/3/4.
Postage and packing 5/- extrh

Why
not
make
the
best !

M ULLARD
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 purchased
for £12/12/- plus pkg. & post 7/6, or pre-
amplifier and tone control in a separate unit
£14/14/~ plus pkg. and post 7/6.

207, EDGWARE RD., LONDON, W.2.

ull
zl
il

The famous Premicr Baby Alarm which
deviee to enable Baby's cries, or @ven breatb
ing, to be heard in any selected room in the
house. May be left permanently connccted.
Extra Mierophones in different rooms mas
be used. The microphone may be positioned
up to 100t from the main unit. Buitable
flexible lead can be
supplied at 5d. per yard
extra.

Com Ietel wired

and P y 90/ "
Plus 'Zlﬁ no-f and pke

Serui do 2204
BRITISH

6000 HOUSEREEPNG
G

RIRIAD 0f MO GF RILACININY
¥ 907 14 CORORNITY Wit sm

2-BAND TRF RECEIVER MAY
BE BUILT FOR £5.15.0

plus pkg. & post 3/-

3 BAND SUPERHET
RECEIVER

BUILT FOR £7 1 9 6 Pkg. & Postage

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in. x
6%in. X 5%in, in either walnut or ivory bakelite
or wood. Individual instruction books 1/-
each, post free.

ALL DRY BATTERY PORTABLE
RADIO RECEIVER
MAY BE Plus 3/-

BUILT FOR £7 ] 8 ] 0 Pkg. & Postage

4 Miniature valves In a supe-het circuit covering medium
and long waves, Rexine-covered cabimets 11}In. % 10in. x
5tin., in two con'rasung colours, wine with grey panel
Instroction book 1/8 post tree, which includes full con-
struetional detalls and list of priced componenta.

WILLIAMSON AMPLIFIER
wur sox £15 . 15, 0 rep s ronae

Supplied comgletely wu'ed and tested for
£20, or available on H.P. or Credit terms,
postagc and packing 10/-.

PRE-AMPLIFIER & TONE CONTROL UNIT

Available completely constructed, £5/5/-
plus 2/6 packing and postage.

PREMIER
BUREAU
DE LUXE

A superb cabinet in
finely figured walnut
vencer, Interior light
sycamore, with rex-
ine matching lining
Overall dimensions:
33in. high, 34in. long,
17}in. deep. Uncut
control panel on
right hand side approximately 18in. x 10§in., uncut basc-
board on left hand side 15iin, jong, 13}in. dcep Two full
aize felt~lined storage cupboards in the lower part of Lhe
cabinet.

Cash price 184 gus. H.P. Terms, deposit £8/13/6 and 12
mounthiy payments of 18/1.

Credit Terms, deposit £2/8[10 and 8 monthly payments of
£2/2/10. Packing svd Carriage 25/- extra.

SPECIAL OFFER!

GOODMANS AUDIOM 50.

£4/17/6
plus packing and postage 5/-.

A

THE WOLSEY BAND Il CONVERTER

This couverter
hasbeendesign-
ed to receive
alternative
programmes
on Band 3
Channels 6 to
13,  selection

rotation of
8witch Knob.
Matns eupply
200/250 v. A.C
only. The high
gain of this Converter (minimum 20dB) together with low
noise factor ensures good plcture quality. A variable galn
control makes it posaible to balance a Band 1 and Band 3

| and Band 3 inputs.

signal inputa to the recefver. Any single channel Receiver
of either T.R.F. or 8uperhet design may be fed from the
Converter. B8eparate input socketa are provided for Band 1
Cash price £0/19/6. Credit Terms
deposit £1/5/6 and 8 mouthly payments of £1/5/8.
IMPORTANT, please state vour Band 1 station. Packing
and postage 3/- extra.

Tel: Ambassador 4033 & Paddington 3271
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PORTABLE TAPE RECORDER CABINETS
All Rexine Covered

Tape Deck Amplifier Type - Price

Lane Mk. VI Premier Mi. VI £419 6
Lane Mk. VI Premier deLuxe £419 6
Truvex Mk. IT Truvox G T.D.3 £4 0

Plus Postage and Packlng 8/-.

PN NI ISP NI
BARGAIN OFFER!

a

)

R

LATEST TYPE RUBBER ESCUTCHEON SUITABLE‘:
Q

\

FOR 17in. RECTANGULAR TUBES AT A SPECIAL‘
PLUS PACKING AND POST 1/8.

PRICE OF 10/-.

THE NEW COLLARO TAPE
TRANSCRIPTER
SPEEDS 3}, 7} & 15 inches per SBecond £20 pius pkg./post 7/6

We carry a comprehensive .stock of com-

ponents by all leading manufacturers:

CABINETS—-PORTABLE
MODEL PC/2

Grey Lizard Rexine covered ....................

5/-
Overall dimensions 15in. x 15in. X 6in. Clearance under
Hid when elosed 3in.
MODEL PC/2 DE LUXE
Two colours, wine and grey, with cutout for speaker and
amplifier . 55/6
Dimensior

MODEL PC/3
Grey Lizard Rexine covered ...............c.... 69/6
Overall dimensions 16tin. x 14}in. x 10fin. Clearance
under lid when closed 61in.
MODEL PC/3 DE LUXE
As above but with cutouts for Speaker and Amplifier 78/6
Dimensions as above.
THE ABOVE CABINETS ARE COMPLETE WITH CARRY-
ING HANDLE FASTENERS AND PANEL.
Packing and Postage 8/- each.

Junction Transistors 10/- each
Equivalent of the OC70 Type

A RANGE OF BAND 3 AND F.M.
AERIALS IS NOW AVAILABLE

Air spaced co-axial wire, /9 per yard.

Teletron Ferrite Rod Aerials. Medium
Wave 8/9. Medium Long Wave 12/9.

PREMIER VARIABLE IMPEDANCE
“MATCHMAKER " M.O.IS OUTPUT
TRANSFORMERS

Designed to meet the demand for an efclent variable
mt,lo output Transformer, 11 ratios from 13:1 to 80:1,
all centre tapped and can be used to match any output
valves either single or push-pull. Class “A,” “AB1,” “AB2"
or “ B ™ to any low impedance specch coll or combination
thereof. Primary Inductance 50 henries 15 watta audio
100 mA. Price 45/-.

PREMIER MAINS TRANSFORMERS
All primaries are tapped for 200-230-250 v. maina 40-10
cycles, All primaries are screened.
3?1755 175-0-175, 60 mA., 4 v @ la, 4 v. @

-3 a.

SP351A 3500350 150 mA., 4v @23a,4v. @
. @12a,4v.@12a
SPaszsaoo-ssolsomA 5v.@23a.,63v. @ 2-3

a. 8.3 v.

260-0-250, 50 mA. 6.3 v. @4a,0v.@2a. .
350-0-350, 80 mA., 6.3v. @ 45.,5v. @ 2a. .
200-230-250 output 3 v.-30 v. @ 2 a.

PUSH-PULL OUTPUT TRANSFORMERS. 2x6V6 tto
2/3 ohms, 5/8 post free.
T.S.L/Lorenz.
LP 312-2 Speaker System . £14 19 6
LPH 65 Treble Speaker £1 19 8
LP 215 Concert Speaker 8° £ 17 10
Concert Soundcorner ...... ... oo £13 18 3
Send lor illustrated catalogue on above.

WIRELESS WORLD
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MAKE YOUR OWN ROD AERIAL |
Ferrite rod 6in. x 6/16in., complete with descriptive con-

structional details. These aerial rods are suitable for
medlum and Iollg wave recepﬂon Price 5/3. post free.

THE JASON ““ARGONAUT” ‘
| 1
\

MW/FM DESIGN

All Premier Components are designer approved

The very latest FM Receiver design PLUS
a medium waveband, as described in ** The
Radio Constructor.”” ALL components to
ouild the complete Receiver, including
output stage, may he purchased for £15/5/-,
or all components less output stage but in-
cluding Power Supply, for €13/19/6, plus
packing and postage 3/6 on each. The chassis,
front plate, dial flywheel drive assembly
special tuning condenser and wavechange
switch (which includes mains switch) supplied
completely assembled. This is also available
;/e‘parately at £4/4/- plus packing and postage

SEND 2id. STAMP FOR OUR
NEW 1957 CATALOGUE

Complete, ready to connect to any
Type of Pick-up and Speaker (3
ohms) A.C. Mains 200/250 volts.
Volume and tone control fitted

Ptus packin s and postag- 2/6

wH BUY SURPLUS OR RE-CON-

DITIONED TUBES WHEN
THESE FULLY GUARANTEED WIDE
ANGLE TUBES ARE AVAILABLE?
THE LATEST TYPE 17° RECTANGU-
LAR TUBE MW43/64 BY TELEFUN-

KEN AT £17 (INC. TAX) POST AND

PACKING 21/- EXTRA. ALSO 147
RECTANGULAR TUBE TYPE 14 LP4
£13.17.6_(INC. TAX). PKG. & CARR.
15/- EXTRA.

A LARGE RANGE OF TEST METERS IN
STOCK

| Cash with order or 0.0.D. over £1.

MARCH, 1957

T.S.L. ELECTROSTATIC SPEAKERS

Type LSH75 . Price 12/6
Type LSHI00 . Price 21/-
Type LSH5I8-. Price 1716

LATEST B.S.R. MONARCH
4-SPEED. AUTOCHANGER

Designed to piay
12in. 10in., and
7in. Records inter-
mixed In any order
at 18, 33, 45 or
78 r.p.m. Capacity
10 Records. New
reversible, Duat
Stylns Crystal Pick-

p, for use on
100["‘.‘50 v. 50 cyele
A.C.mains, £9/15/-
plus packing and
postage 5/-. Depoeit 25/~ and
8 monthiy payments of 25/=

B.8.R. TUS 3-rpeed Record
Player £4/12/6 plus 2/6 prst
and packing.

COLLARO A.C.4/5

4 speed single play-
er with 3tudio “ 0"
head A C. Main,
200/350 volts, 50
e/s  Suitable for
cord speeds of 16
334 45and 78 r.p.m.

Speciai offer

£9.7.0

6

P

et
Carr. & Pkg. 5/-
LOUDSPEAKERS
ELAC ELLIPTICAL 7in. x 4in. ............ 21/10
ELAQO—S8in. dia. Moving Coil 3 chms imp....... 21/~
PLESSEY 8in. dia., Mains Energised, 3 ohms
lmp (600 ohms ﬂeld) with Pentode Trans- 106
PLESSEY—&tn dia. Mains Energised ms
imp. {600 ohms field) . 200
PLESSEY—2¢in. dia. Movi imp 18/9
GOODMANS*.\ndiom ) Gk 58 BT o00n0a £8/2/9
8 5/~ packin, ze
GOODMANS—. A\lom N5D858500 0 dgdboos Bocaos "£10/15/9
Plos 5/- packing and carriage.
PLESSEY ELLIPTICAL—10X7 .............. 3718

TUNING CONDENSERS (Miniature type)
2-gang .0005 mfd. 5/-

METER RECTIFIERS
Miniature type with leads 1-5 mA. 5/-, post paid.

WEYMOUTH MINIATURE
COIL PACK

Covering Med./Long/Short Wive Banda
Cored Colls.
Price 20/6.

Iron
Dimeus.: Ht. 1§°. length 3}", width

TERMS OF BUSINESS:
Please add 1/- jor Pos:

* IT WILL PAY YOU TO VISIT OUR
NEW HI-FI DEMONSTRATION ROOM.

|

————207 EDGWARE RD., LONDON, W.2,

Orders under 10f-. 1/6 under 40/-. unicss otherwwice staied.
CREDIT TERMS |  HP. TERMS
PREMIER PERSONAL PAYMENTS CASH PRICE g

PLAN MONTHLY MONTHLY

[TEM DEPOSIT | PAYMENTS | DEPOSIT | PAYMENTS

£ 3 d £ s d £ % 0| £ 5 o £ s d

Premier Bureau Cabinet .................. 1212 0 112 0 | (3112 6 6 6 0| & 18 3

Premier Bureau de Luxe Cabinet .......... 17 6 6| 2 3 4 |(®2 210 813 0|12 16 1

Rogers Amplifier and Pre-amp. .. .. 26 0 0| 3 ¢4 61 ®3 4 0113 1 3|u21 4 0

Mullard EAR/5/19 .......... 1818 0| 2 7 3 |(®2 6 6| 9 8 3| B1 6 3

Mullard EAR/B/10F .. 24 3 0| 3 086 ®219 5 (12 2 0|21 2 4

Geak FTETON e e o - - 28 7 0 311 0 |3 8 9 (14 3 0| (121 6 4

Garrard Transcription Type 301 less P/U. 26 8 3 36 0|®3 5 0|13 4 0/ A21 4 @6

Garrard Changer Type RC30M AC/DC 26 3 5| 385|210 1|13 1 ¢8/121 4 3

Garrard Changer Type RC48B AC ........ 1917 7| 2 8 1 (&2 9 0| 819 4| ®»1 4 6
Lenco-Trauscription Unit Model F50-8 com-|

plete with PAU .......... ... 2116 2| 214 6 {213 3 |1018 anl1 o 2

Good Axiom 102 8peaker 10 7 8( 1 5 0|®1 6 6{5 3 8 1 0 8

Goodmans Axiom 150 MK. 1 1015 8 1 7 1 |®1 7 4[5 7 9| &1 1 4

Tel: AMB dor 4033

and PADdington 3270
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~—THE SGOPE FOR THE JOB —

FURZEHILL FLEXIBILITY

is well-known
to the man on the job

Here is one of the many possible applica-
tions where the combination of direct
coupling, balanced input and measure-
ment facilities, provide the answers with
the minimum of trouble. Use the
FURZEHILL 0.100 OSCILLOSCOPE
D.C. to 4 Mc/s. Balanced input.

Time and voltage measurement.

e

},vmwwwwmwNw

ﬂf’ ’

57; CLARENDON ROAD, WATFORD, HERTS

TEL: GADEBROOK 4686

WALNORE ELECTRONICS LIMITED | | F T POWER UNITS |

PHOENIX HOUSE, 19/23 OXFORD STREET, :
LoNDax, 401 | | AS SUPPLIED TO LEADING UNDERTAKINGS
ILLUSTRATION

Telephone: GERrard 0522 Cables : Valvexpor
For immediate response Telex London 8752. SHOWS A UNIT
WITH AN OUTPUT

OF 750mA.D.C., CON-
TINUOUSLY  VARI-
ABLE FROM ZERO
TO 95 kV

RUGGEDLY CON-
STRUCTED AND
MOUNTED ON
CASTORS.

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN
INTRODUCING THEIR BRAND

”Z QADIo ™
WALRAD
~ TUBE _g

AND INVITE ENQUIRIES FROM BUYING
AND CONFIRMING HOUSES, EXCLUSIVELY

SIMILAR UNITS
AVAILABLE FOR
HIGHER VOLTAGES,
WITH AUXILIARY
SUPPLIES IF REQUIRE >

FOR EXPORT WESTLANCASHIRE ELECTRONIC PRODUCTS LTD.
: OAKHILL WORKS : LYDIATE.
SUPPLIERS OF RADIO COMPONENTS | Nr. LIVERPOOL

ELECTROLYTICS, AND CATHODE RAY
TUBES.

Phone : MAGHULL 1755/6
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Designed to fit all standard pick-up arms.
from snap-fork housing for examination,

Fitted with precision ground sapphire styli,
worn out. Turnover mechanism is exact and foolproof.

MarcH, 1957

Easily and instantaneously removed
cleaning and replacement of styli.
which can be quickly replaced when

Styling is modern,

streamlined and refreshingly practical.

A high fidelity cartridge. designed to give maxi-
raum listening pleasure from the finest high fidelity
equipment or the simplest amplifier.

Has a flat response (3 3 d.b.) up to 12,000 cps.

Qutput (at 1,000 cps) at 12 cm sec. .3 volts.

1.C. 8 H.

A cartridge designed to meet the increased demand

for a high output turnover type cartridge which is

suitable for use with low gain amplifiers, as used in

the vast range of small record players.

A cartridge that gives very pleasant listening.

Has a flat response (3 3 d.b.) up to 7,000 cps.

Qutput ‘at 1.000 cps.) at 1.2 cm sec. 9 volts.

Fitted to the Mananch

World’s Finest 4-Speed Autochanger!

Ask your dealer for full details.

BIRMINGHAM SOUND REPRODUCERS LTD.,

OLD HILL, STAFFS.
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SIS

Distortion

In high quality amplifiers, low. distortion is essential.
Hence a knowledge of the causes of distortion in tran-
sistor amplifiers, the means of estimating distortion
and reducing it should prove extremely useful. The
following account includes a brief analysis of distortion
in low level transistor stages and a graph from which
distortion in OC70 and OCT71 stages can be obtained.

Causes of Distortion

In a transistor amplifier operated with grounded
emitter, distortion results from two causes. First, fora
sinusoidal voltage input the input current is non-
sinusoidal because of the intrinsic non-linearity of the
voltage-current
characteristic of
the emitter junc-

WIRELESS WORLD
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where R b is the external input circuit resistance. These
two relations give the variation of distortion with
circuit and operating conditions. The accompanying
graph shows actual values of distortion plotted against
the ratio of r.m.s. emitter signal current to quiescent
emitter current at Ie= 2mA for several values of a para-
meter P which is the ratio of total ohmic resistance to
exponential resistance in the input circuit.
P Ry + 450 (Rp + 450) Ie

Texp v
The graph may be applied without serious inaccuracy
to OC70 and OCT71 stages operating at Ie = 0.5 to SmA
and the input cir-
cuit distortion can
therefore be deriv-

=~
tion. This is the =
input circuit dis- %

P=1 '/ ed from it for all

3/ likely practical

(%]

tortion. Second,
for a sinusoidal
current input to

d

amplifiers.
Distortion due

4
A

the base, the col-

legtor current is
Wa

to Current Gain
Variation

non-sinusoidal due
to variation of the
collector-to-base

w
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Thecollector-to-
base current gain
varies with the col-
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distortion(%Yo)
F-N

L)

current gain ()
with the collector
current. The dis-

= lector current (Ic),

9 but this variation

AN

tortion due to the
latter is normally

/
/ [ Jéé

is small over the
operating range;
the gain reaching

small and can usu- O-

ally be neglected. (o) Ol 02
Input Circuit

( 03 04 05 06
a.c. signal current (rm.s)

a maximum at
about 1.5mA for
an OCT71.

Distortion

The input char-
acteristic consists of two parts: that of the base-emitter
junction itself and that of the part of the base between
the junction and the soldered connection. The voltage-
current relationship of the semiconductor junction is
exponential: i « eV.

The effective incremental resistance of the junction
rexp at the working point, as seen from the base is
given by the formula

25
Texp = i— ﬁ ohms,
e
where Ie is in milliamps.

The base resistance rob' is how ever nearly ohmic and
approximately equal to 450Q in the OC70 and OC71 for
values of I between 0.5 and 5mA. The main component
of distortion produced by the non-linearity of the
junction characteristic is second harmonic (D2) and
only this is considered.

It can be shown that distortion is proportional to the
ratio of the r.m.s. signal current to quiescent current,
and inversely proportional to 1 + ratio of total ohmic
resistance to rexp. i.e.

ie (r.m.s.) 1 Rb+robp'
D2 — and — ol + ———
Ie Dy Texp
=5
[Mullard]
NP

quiescent current

When the oper-
ating point is at
the current for
maximum gain, distortion due to 8 variation will be
negligible. Provided that I: is kept above 0.2mA
the effect of 8 non-linearity is small and may add toor
subtract from the input circuit distortion, depending on
whether Icis less than or greater than the value giving
maximum 8. Theamount of distortion can be estimated
from the transfer characteristic by conventional
methods. Thus the accompanying table gives the
amount of second harmonic distortion corresponding
to the ratio of the amplitude of the two half-cycles of
the output waveform.

Ratio 1.01 1.02 1.04 1.08 1.16
D3% 025 05 1 2 4

Emitter Feedback
When an external series emitter resistance Re is used
to linearise the characteristic, its effect is equivalent
to the addition of an external base resistance of value
ReB8. Thus the graph can still be applied provided that
the value of P is calculated from the formula
Rb + ARe + 450
T R —
Tex

D
Emitter feedback also reduces the distortion due to
variation in current gain.

T.5.0. DATA and PUBLICATIONS SECTIQON, MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDONP,W%%I
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RIMAR 6738

TRIPLE DIODE TRIODE

The Brimar 6T8 is a triple-diode-triode in which one diode has
a separate cathode. The triode section has a high amplification
factor making the valve suitable for use in AM/FM receivers in the
demodulation and first stage audio circuits. The diodes may be
used in series shunt limiter circuits, for example in the audio
sections of television and communications receivers, followed again

by the triode section for A.F. amplification.

. 4
7 [iaiafi I ] Ry
— BRIMAR-6T8 .‘, 4
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| ANODE VOLTAGE-Vo
'I Typical Triode Operating Character-
I Cut this out for further reference or e R L e
I virite ito the "Pliblieity Department 2t Anode Supply V?ltage .. 250 250 volts
I Anode Load Resistor .. 0.25 0.25 megohms
I Footscray for a data sheet. Grid Resistor... .. e wl e 2 DO 10 megohms
Cathode Bias Resistor . w3 0 kilohms
I Name ... ..ooocvveeeerinn it < 1« S T e Peak Output Voltage - ... 43 40 volts
| Stage Gain (for 24 V peak to peak output) . 42 42
l A ARESSIPT TR 5. ... . o (ST LTSRN el 24: Pslino) fpea kioHipME) e 5%
|

Srandard Telephornes and Cables Limited

Regd. Office: Connaught Hause, 63, Aldwych, London, W.C.2

FOOTSCRAY - SIDCUP -+ KENT -+ FOOtscray 3333
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With a new factory and enlarged
technical staff, Acos are creating a new, consolidated
range of cartridges and styli. Each unit
in the series is made specifically for a particular kind

of record player: highest output for

popular instruments, medium output, -and highest fi
for the exceedingly exacting. Every cartridge
will have the right characteristics for its job;
a stylus individually inspected at 500 times magnification and easily
exchanged in the new slip-in fitting; and very low weight.

We should like to demonstrate.

0@@@-@-’ ARE DOING THINGS IN STYLI

COSMOCORD LTD, WALTHAM CROSS HERTS., TEL: WALTHAM CROSS 5206 (London telephone subscribers please dial WA4 5206)
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The P.V.C. movid-
ing fits tightly
around the screw
head, preventing
the screw from
twisting loose and
falling out.

““BELLING-LEE™

YLEX/BLE
TERMINAL BLOCKS

A SCREW LOOSE?

There’s no danger of losing it. The *unique feature of *‘ Belling-Lee
Flexible Terminal Blocks is that they hold their screws captive. Even
when the blocks are mounted upside down and the screws totally dis-
engaged from their inserts they cannot fall out.

“ BELLING-LEE” FLEXIBLE TERMINAL BLOCKS have
many outstanding features. Their versatility gives them an almost
unlimited range of applications.

They cannot break, but can be cut easily with a knife
into smaller sections.

The terminal screws cannot fall out—see above.
They are mechanically shock-proof, safe against vibration.
They can be secured to curves or irregular surfaces.

Three fixing holes are provided between each pair of
terminals.

*Dictionary definition:
equal.

Unique: Unmatched, unequalled, having no like or

Three sizes are available in 12-way strips with brass inserts.
Blocks are moulded in grey P.V.C.

L.1325 (7.140in. x .765in.). Rating “nickel plated inserts for greater

I5 amps. corroston resistance.)

L.744 (Sin. x .750in.). Rating 5 '2-;;5;,"5 (3.75in. x .625in.). Rating
‘B This smaller version will be avail-
L.744/N.1. (As above, but with able in March, 1957.

& LEE LTD

GREAT CAMBRIDGE ROAD ENFIELD MIDDX., ENGLAND

OE

Telephone : Enfield 3322 Telegrams : Radlobel. Enfield
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“ BELLING-LEE’® NOTES

Why a wide fronted response
pattern is generally
a good feature

With a very wide beam like that
drawn in the lower sketches, the
aerial is sensitive over a wide for-
ward area. This property can be
used with advantage in swinging an
aerial to try to reduce a reflected
image or interference. Reflected
rays or ‘‘ ghosts >’ generally arrive
from the side or slightly behind the
aerial.

For example, in the top sketch
we show a narrow lobe where, in
order to swing the aerial to place
the rcfl cted signal in a minimum
of the response pattern, all forward
gain has been lost; but with a wide
fronted pattern, swinging the aerial
tarough the same angle produces
negligible loss in the forward
direction.

A very narrow pattern is certainly
advantageous under extreme
fringe conditions where everything
must be accomplished for gain and
to reduce interference coming from
the sides and the rear.

The most effective response pat-
tern depends a good deal on con-
ditions prevailing at the point of
reception and in difficult locations
it is just not practicable to order an
aerial “‘ off the shelf >’ and expect
to obtain optimum results.

TRANSM'ITTER TRANSMITTER

t
|
'
1
|
|
|
[/

GAINLOST |

GHOST
4

A useful hint when reading the response
pattern of a V.H.F. aerial.

Advertisement of
BELLING & LEE LTD.
Great Cambridge Rd., Eafield, Middx.
Written 21st Jan. 1957




WiIRELESS WORLD

industry & Commerce offer their best posts to those with the necessary qualifications—
such posts that will bring personal satisfaction, happiness, good money and security. As

MarcH, 1957

part of a modern industrial organisation, we have skilled knowledge of what Is required
in industry to-day 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 listed below. Make your own choice and write to us

to-day for further information. There is no obligation of any kind.

PERSONAL & INDIVIDUAL TRAINING IN —

Accountancy
Advertising
Aeronautical Eng.
A.R.B. Licences
¢ Art (Fashion, llus-
trating, Humorous)
Automobile Eng.
Banking
Book-keeping
Building
Business
Management
Carpentry
Chemistry
City & Guilds
Exam3
Civil Service
Commercial
Subjects
Commercial
Art & Drawing

Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical
Installations
Electronics
Electronic
Draughtsmanship
Eng. Drawing
Export
Heating &
Ventilation Eng.
High Speed
Oil Engines
Industrial Admin.
Jig & Tool Design
Journalism

Languages
Management
Maintenance Eng.
Mathematics
M.C.A. Licenceas
Mechanical Eng.
Metallurgy
Motor Eng.
Painting &
Decorating
Photography
P.M.G. Certs.
Police
Production Eng.
Production
Planning
Radar
Radio Amateurs
(C&G) Licence
Radio & Tele-
vision Servicing

Refrigeration
Sales Management
Sanitary
Engineering
Salesmanship
Secretaryship
Shorthand& Typing
ShortStoryWriting
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, A.M.1LH.&V.E.,, AMS.E,,
A.M.Brit.1.R.E., A.M.I.Mech.E., A.M.1.LE.D.,, A.M.I.M.l, A.F.R.AeS., A.M.I.LP.E, AM.lLLA,
A.C.C.A, ALC.IS, A.C.CS, A.CW.A, City & Guilds Examinations, R.T.E.B. Serv.Cert.,
R.S.A. Certificates, etc.

Courses with PRACTICAL EQUIPMENT
in RADIO - TELEVISION - MECHANICS
CHEMISTRY:ELECTRICITY *DRAUGHTSMANSHIP

PHOTOGRAPHY, etc., etc.

Part of
The E.M.I.

Factories at Hayey,

England, occupying over 150 acres.

The only Home Study College

operated by a world - wide

manufacturing organisation

E M [

INSTITUTES iy

~Part of His Maoters Voice, Marvconiphone, etc. etc.

COURSES FROM 15/- PER MONTH

POST THIS TODAY

Please send, without obligation, your FREE brochure,
E.M.1. INSTITUTES, Dept. 127, London, W.4.

R N Ry AGE
(if under 21)

[}
|
|
|
{ ADDRESS
|
]

BLOCK CAPS
PLEASE
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Fromy/microphone to aerial

In the surge of new television requirements, Marconi’s have not
forgotten that the majority of countries still look to them first and
foremost for the supply, installation, maintenance and, in some cases,
operation of sound broadcasting systems. Moreover, television
programmes are not silent; sound broadcasting equipment and
techniques must advance in step with vision. The unique experience
and advanced technical knowledge of Marconi’s are at the disposal
of broadcasting authorities all over the world.

75% of the world’s broadcasting authorities rely on Marconi Equipment.
Marconi Television equipment is installed at all B.B.C. and I.T.A. Television Stations.

Lifeline of Communication

» MARCONI

Complete Sound and Television Broadcasting Systems

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSIL':'.BX7
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Keeping pace with electronic progress

...| Plessey ferramic materials

Ferramic (Regd.) ferrites are available in several grades—each grade having its own particular applications:

Ferramic NWé and NWI0

Ferramic NW6 rods used in radio receivers in place of con-
ventional frame aerials, give increased efficiency in extremely
compact form. NW6 was developed primarily for long and
medium wave use, whilst NW10 has had its useful working
range extended up to 20 Mc/fsec. Both have particularly
good stability and temperature coefficient.

Ferramic NWI

This low loss material for frequency range 1 kcfsec to 500
kc/sec is particularly suitable for high Q coils where high

stability of inductance is important. Available in various
sizes of pot cores and supplied in either rod or tube form.

Ferramic NW8

This grade with its high saturation flux density, high maxi-
mum permeability and low losses is well suited for use as
line output transformer cores for T.V. applications. Special
shapes and sizes are available for 90° angle tubes. The
material is also available in the form of rods or conventional
E-cores.

Electrical Design Engineers are invited to request data sheets dealing with these and other products from :—

CHEMICAL AND METALLURGICAL DIVISION

THE PLESSEY COMPANY LIMITED - WOOD BURCOTE WAY - TOWCESTER - NORTHANTS

Tel. Towcester 312

@ pcs
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ELECTRONIC TACHOMETERS

for ACCURATE

speed measurement

TACHOMETERTYPE 2

Covers most requirements for speed meas-
urement

Frequency measurement 2 cfs to 20,000 c/s
in4 ranges (Accuracy better than 2%,)
Inputs either photo-electric probe or vol-
tage pulses

By using the photo-electric or other suitable
transducers the instrument will measure any
rotational speed desired. An output is available
toallow the use of the instrument in conjunction
with a pen or other similar recorder.,

OTHER PRODUCTS

ELECTROMAGNETIC VIBRATORS
(with associated control equipment
up to 3,000 Ib. thrust) - PHOTO-
ELECTRIC TRANSDUCERS - STROB-
OSCOPES * DYNAMIC BALANCERS

H.F. HEATERS

For full information contact :—

7}

4

/@ E.M.l. ELECTRONICS LTD.

TACHOMETER TYPE 1

@® Designed for the precise measurement of

shaft speeds. Can be readily adapted to
measure velocity, length, pressure, flow,
etc.

Accuracy is to within | part in 104 over
range 40-40,000 pulses per sec.

The tachometer counts the number of impulses
occurring during a pre-set period of |, 2 or 4
secs., displaying total on 4 dekatron valves.
Count (max. 9,999) held for 0.5 secs when
counting period is | second and for | second
when period is 2 or 4 seconds. Totals automati-
cally cleared and counting recommences. Also
‘manual’ press button operation.

This instrument is designed to operate with
any suitable type of Transducer such as the
E.M.l. Photo-electric Transducer Type IB.

INDUSTRIAL PRODUCTS DIVISION (DEPT. 18C)
HAYES-MIDDLESEX -ENGLAND Tel: SOU 2468 Ext473

Part of the E.M.l. Group ... Britain’s Foremost Electronic Engineers

F
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High Grade

OUARTZ
CRYSTALS
S_raﬂZJard

High quality, stable charac-
teristics, robust construc-
tion, proven performance, are
inherent features of the quartz
crystal units developed and
manufactured by S.T.C.
Crystals in hermetically sealed cans to meet
the rigid Inter-Service specification; crystals
in evacuated glass envelopes with wire ends or with valve
base; G.T. Cut crystals for absolute frequency standards ; high

frequency Overtone crystals for V.H.F. applications . . . these The quartz crystal units illus-
are the principal types in the S.T.C. range. trated are in hermetically
- ; o ° sealed cans equivalent to the

There is almost certain to be an S.T.C. quartz crystal unit Inter-Service Style “D. or
3 : 3 3 the American HC6U. This

to meet your specification . . . if not, our engineers are unit has been widely adopted
ready to discuss your special requirements. for use inmodern equipments.

Srandard Telephones and Cables Limited

Registered Office 1 Connaught House, Aldwych, W.C.2
QUARTZ CRYSTAL FACTORY: HARLOW - ESSEX
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TENTATIVE CHARACTERISTICS
The Ediswan ES.1001 is a radiation-cooled

| ‘ ‘ l l ‘ ' . | T ————_

Vi 10 volts x X X .

K 18 akgs triode with rugged graphite anode and thoriated
V. Max 5KV tungsten filament designed specially for use

Max. operating in Industrial R.F. heating equipment.

;;*;;1':;1[% at 40 Mcs. Its maximum anode dissipation is 1 kW, but

" 5 being radiation-cooled no complicated cooling
" 8 mA/V arrangement is required although an air flow

is needed when the valve is used at full ratings.

Further information available on application

A forced air cooled triode with thoriated tungsten B
filament and with a maximum anode dissipation of
12 kW at 40 Mgcs. will also be available shortly.

— EDISWAN

THE EDISON SWAN ELECTRIC COMPANY LIMITED 155 Charing Cross Road, London, W.C.2 & branches
Phone: Gerrard 8660 Member of the A.E.l. Group of Companies Grams: Ediswan, Westcent, London
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Television
equipment

=3
”E”—-completely up-to-date methods of giving instruction in a

wide range of technical subjects specially designed and arranged for
self-study at home under the skilled guidance of our teaching staff.

”é‘”experimental 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.I,
Factories ar
Hayes.

WIRELESS WORLD

5 valve 3-waveband
superhet circuit

MARCH, 1957

Instructional
fesson manuals

SUBJECTS
INGLUDE:-
RADIO - SHORT WAVE RADIO

TELEVISION - MECHANICS - CHEMISTRY
PHOTOGRAPHY - ELECTRICITY - WOODWORK
ELECTRICAL WIRING - DRAUGHTSMANSHIP
ART, etc.

COURSES FROM 15/-
PER MONTH

| E.M.LL INSTITUTES, Dept. 127x, London, W.4

...Age
Cif under 21)

BLOCK
CAPS
PLEASE

g
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' 4
%M TAPE RECORDER

v The total hum and noise at 7% inches per
second 50-12,000 c.p.s. unweighted s
better than 50 dbs.

Y The meter fitted for reading signal level
will also read bias voltage to enable a level
response to be obtained under all circum-
stances. A control is provided for bias
adjustment to compensate low mains or
ageing valves.

v A lower bias lifts the treble response and
increases distortion. A high bias attenuates
the treble and reduces distortion. The
normal setting is inscribed for each instru-
ment.

% The distortion of the recording amplifier
under recording conditions is too low to be
accurately measured and is negligible.

Y A heavy mu-metal shielded microphone
transformer is built in for 15-30 ohms
balanced and screened line, and requires
only 7 micro-volts approximately to fully
load.. This is equivalent to 20ft. from a
ribbon microphone and the cable may be
extended 440 yds. without appreciable loss.

v The .5 megohm input is fufly loaded by
18 millivolts and s suitable for crystal
P.U.s, microphone or radio inputs.

% 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 3.5 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 1,750ft. reels, with the lid closed.

FOUR CHANNEL ELECTRONIC MIXER

is almost essential for the professional or semi-
professional where a number of different items have
to be mixed on one tape recording.

It is recommended by a number of tape recorder
manufacturers for this purpose.

Any normal input impedance can be supplied to
order, balanced or unbalanced, the standard being
15-30 ohms balanced.

The normal output is 0.5 volt on 20,000 ochms or more,
but 600 ohms is available as an alternative.

The steel stove enamelled case is polished and fitted
with an engraved white panel suitable for making
temporary pencil notes.

An internal screened power pack and selenium
rectifier feed the five low noise non-microphonic
valves.

Used in many hundreds_of large public address in-
stallations and recording studios throughout the
world.

Manufactured by

VORTEXION LIMITED, 257-263, The Brondway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion. Wimble, London.”
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WESTON
PORTABLE
INSTRUMENTS

Weston Portable Instruments include D.C. moving coil, A.C. rectifier and H.F.
thermocouple types, and instruments of the A.C./D.C. moving iron type; high

grade dynamometer models are also available.

lllustrated above is the Model S.82—a permanent magnet, moving coil instrument
This is primarily a Precision Grade instrument but can
also be supplied with Industrial Grade accuracy. Details of this Model, together

in the Portable range.

with others in this series, are available on request.

SANGAMO WESTON

ENFIELD
Telephone : ENField 3434 (6 lines) & 1242 (6 lines) Grams : Sanwest, Enfield

WIRELESS WORLD MaRcH, 1957

SINGLE PHASE AND POLYPHASE
WATTHOUR METERS
SYNCHRONOUS TIME SWITCHES
SYNCHRONOUS MOTORS
AND MOTOR UNITS

PANEL & SWITCHBOARD INSTRUMENTS
D.C.Moving Coil A.C.Rectfiier,H.F.Thermocouple.
A.C.ID.C. Moving iron

PORTABLE INSTRUMENTS
D.C.Moving Coil ,A.C .Rectifier, H.F.Thermocouple,
A.C.[D.C. Moving Iron, A.C./D.C. Dynamometer

LABORATORY STANDARD INSTRUMENTS
D.C. Moving Coil, A.C.[D.C. Dynamometer

CURRENT TRANSFORMERS - FREQUENCY
METERS - ALL-PURPOSE TEST SETS
AIRCRAFT INSTRUMENTS - RATIOMETERS
TACHOMETERS WESTON STANDARD
CELLS - ELECTRICAL THERMOMETERS
“PHOTRONIC " PHOTO ELECTRIC CELLS
PHOTOMETERS

|
LIMITED |

- MIDDLESEX

Scottish Factory : Port Glasgow, Renfrewshire
Port Glasgow 4115!

8ranches : London, CHAncer:
Glasgow, Central 6208 ; Mancl

4971
ester, Central 7904

Newcastle upon Tyne, Newcastle 26867
Leeds, Leeds 30867 ; Liverpool, Central 0230
Wolverhampton, Wolverhampton 21912
Nottingham, Nottingham 42403

Bristol, Bristol 21781

Southampton, So'ton 23328

Brighton, Brighton 28497

When you buy a
tape recorder your
choice will be governed

by two factors—

PRICE AND SPECIFICATION

The best tape recorder won’t be cheap —

but it will be good value for money.
The Grundig ‘Specialist’ TK.820/3-D is the
best value for your money. Its presentation,
its versatility, its performance, its push-button
track changeover, makes it the only possible
choice for so many people. Provided the
machine has the facilities, appearance and ease
of control you demand, it remains to check
whether or not its specification will stand up
to your requirements.

Here is the complete technical specifica-
tion of the TK.820/3-D. Read it criti-
cally—and write 1o us if there is anything
else vou would like 1o know.
NS Makers of the finest tape
GRU“D'G recorders in the wor_ld.p

GRUNDIG (Great Britain) LTD., Dept. WW,

Advertising Dept. & Showroom :
39-41, NEW OXFORD STREET, LONDON, W.C.1
Sales Dept. & Works :

KIDBROOKE PARK ROADL, LONDON, S.E.
{Elzctronics Division, Gas Puri, jon & Cheni

3
1 Co. Lrd.)

Mains voltage: suitable for
A.C. only, 105 - 115,190 - 210,
210-230, 230-—250 volts, 50
cycles. Power Consumption:
approximately 90 watts maxi-
mum. ins Fuses: 2 amps
(for 105 — 115 volts), 1 amp (for
190—-250 volts). H.T. fuses: y
500 m/A Surge Resisting, 120 m/A Surge Resisting. Valve line-up:
EF 86, ECC 81, EL 84, EL 42, EM 71 + 2 metal rectifiers. Mains
tapping panel and fuses instantaneously available. Two tape speeds
— 3% ins/sec and 7% ins/sec: speed change instantaneous by elec-
trical means —-heavy duty dual speed split phase induction motor:
recording time (with 1,200 feet recording tape) 2 x 30 minutes at 7}
ins/sec— 2 x 60 minutes at 3% insfsec: half track recording, track
change without spool reversal: track changeover by press button
approximately 2 seconds. Trackbutton remains down to indicate
which track was played last: frequency range 50 — 9,000 cycles at 33
ins/sec, 40 - 14,000 at 74 ins/sec: noise is down at least 40 dBs and
wow and flutter less than 0.3% at 74 ins/sec, less than 0.59%, at 31
ins/sec.

Automatic stop foil at end of spools: fast forward and fast rewind
time approximately two minutes per full spool. Illuminated
precision place indicator: recording level meter by ‘magic eye’, tone
control for treble or bass emphasis.

Loudspeakers: elliptical high-flux permanent magnet moving coil
+ two 2% inch tweeters. Special four-position speaker control.
Connections for low impedance extension speaker and high im-
pedance external amplifier remote controls, earphones. Microphone,
diode and radio input sockets.

Overall dimensions: 17 inches x 174 inches x 9% inches. Weight
approximately 48 1b.

Retail Price 98 gns.

GD273



Britain's finest :
Hi-Fi Equipment...

Tt was in 1945 that H. J. Leak revolutionised the performance stan-
dards for audio amplifiers by designing the original *“ Point One
series, and we became the first firm in the world to market amplifiers
having a total distortion content as low as 0.1 per cent. This claim
was received with incredulity, but it was subsequently confirmed
by the National Physical Laborator{ and since then hundreds of
TL/12 amplifiers have been used by the B.B.C., and Commonwealth
and foreign broadcasting authorities, and thousands have been used
by recording studios, leading musicians and music-lovers throughout
the world.

Further development work resulted in our producing, at a much
lower price but with the same. high performance standards, the
TL/10 amplifier. The output of the TL/10 is ample for high
fidelity home music systems, and the quali
obtained is equal in every respect to that of the
use the TL/10 amplifier and * Point One  pre-amplifier for our
public demonstrations of high fidelity reproduction of gramophone
records and radio. The TL/10 amplifier, when used with the best
available complementary equipment, gives to the music-lover a
quality of reproduction unsurpassed by any equipment at any price.
Even when the complementary equipment falls below that of the
best obtainable the use of these amplifiers will enable one to obtain
very marked improvements in reproduction.

of reproduction

We shall be pleased to_send you full details of

LEAK

HIGH FIDELITY EQUIPMENT

L/12. We always

B.B.C. MONITOR
LOUDSPEAKER UNIT

LEAK TL/12

AMPLIFIER
Price
£28.7.0
[ )
®
[
[ ]
L ]
[ )
[ ]
[ )
[ ]
[
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® © o6 o o © o © o o & O o

Below:

LEAK TL/10 10-watt Amplifier, 17gns.
and ‘Point One *’ Pre-amplifier, 10gns.

Prices made possible only by world-wide sales

Harmonic Distortion 0.1% 1,000 ¢fs, 7.5 watts
output.

#EL 1s the trade name of the Leak Full-range Electrostatic
Loudspeaker which will be available to the public in 1957.
The design is original and has great theoretical and practical
advantages over previously described electrostatic loudspeaker
It is the result of intensive research and development

systems.

® 06 0 0 06 0 06 0 06 0 0 0 o o
On Left:

LEAK TROUGH-LINE F.M. Tuner, £25

plus 10 gns. P.T.
A Trough-line inductor and AFC eliminate drift.
Very high sensitivity for fringe arez listening.
Quieting control plus high fidelity discriminator.
Cathode-follower output. Self powered to operate
with any amplifier.

Above:

LEAK Dynamic (moving coil)
Pickup

This new pickup results from five-
years’ continuous development of our
first moving-coil design. Reports from users have
justified our earlier belief that the pickup might earn
tecognition as the best in the world.

Leak dynamic plckup: Arm ... €2.15.0 p-t. £0.3.1
LP head with diamond stylus £5.15.0 p.t. £2.8.4
18 head with diamond stylus £5.15.0 p.t. £2.8.4

Mumetal cased transformer... £1.15.0

work carried out by H. ]J. Leak, M.Brit.I.LR.E,, and A. B

Sarkar, M.Sc.,, who are the authors of a paper, describing
the basic design principles of this loudspeaker, which was

published in the * Wireless World,” October 1956.

of this paper will be supplied on request.

A reprint

The first name
in High Fidelity . . .

LEAIK

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3, ENGLAND

Telephone : SHEpherds Bush 1173/4/5

Telegrams : Sinusoidal, Ealux, London

Cables: Sinusoidal, London
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OVERCURRENT
RELAY

Beautifully made by the famous American
Westlnghouse Company, These are the
surface through panei type with clear
Pyrex glass covers, They have colls for
remote push button reaetllng

Type A—calibrated for currents between
.l and .4 amps.

Type B—callbmted dor currents between
.Sand 2amps.

Price, unused and perfect, 5311716 each,

CIRCUIT DETAILS

DI and other extracted
from offtcial manuals. All 1/ per copy,
12 for 15/-.
American Hervice  R.109
Sheets 78 receiver
A.1134 76 receiver
.348 R28/ARC5
BO.312 R1116/A
R.103A A-1B
B,C.342 ARS8
RA-1B AN/APA-1
R-208 8
R-1155 %
R-1124A .T.18
R-1132A/R-1481 CAY-46-AAM-
R-1147 AR
R-1224A A.8.B.-3.
R-1082 Indicator 62A
R-1358 Indicator A.8.B.3
B.C.1206- A, Indicator 62
B-455-A (or -B) Indicator 6K
B-454-A (or -B) R.F. unit 24
B-453-A (or B) R.F. unit 26
Transmitter T1154/ R.F. unit 25
B.D.J.N R.F. unit 27

Wireless set No. 19

Fifty-eight walkle-
talkie Demobbed valves

Frequency meter
B.C.221.

DON'T BE CAUGHT LIKE THIS

CAR STARTER CHARGER KIT

All parts to build 6- and 12.volt chxrger
which can be connected to a " flat ™
battery and will enable the car to be
started tnatantly. Kit comprising the
following.

Mains transformer .............. 22/8
5-amp. vectifier ....... .. 1718
Regulator Stud Bwitch , 3/8
Resistance Wire ...... 2/-
Resistance Former .. 218
Mains on/off Bwitch ...... 2/8
0-5 amp. Moving Coll Meter 12/8
Construction Data .............. 1/6

or it bought a'l together price is 82/8,
plus 2/6 post and packing.

FLUORESCENT LIGHTS

These are complete fluorescent lighting
fittings. Bullt-in ballast and starters—
stove enamelled white and ready to work.
Ideal for the kitchen, over the work-
bench and in similar locations.

Single 40. 4ft. 3in. long, uses a 40 watt
tube. Price 39/8 complete with tube,
Carriage and 1ns. B/6.

Twin 20. Uses 2 20-watt standard tubes,
Price 29/8 less tubes. Carrlage and ina.
4/6.

FREE THIS

To all ‘“ Wireless World > readers who send S.A.E. we
will present free a copy of our booklet:—

‘“ MAKING AN ELECTRIC BLANKE

MONTH

SENSITIVE LAV
“SNIPER-
SCOPE”

FLUOHESCENT
SCREEN

-4 Lo = 4
‘* Cats eye " used for seelng in the dark.
‘WIill work burglar alarins, counting cir-
cults, smoke detectors and the hundred
and one other devices as will the simpler
type of photo cell, Price 5/- each. Post
and ins. 1/-. Data will be supplled with
cells if required.

MINIATURE MOTOR

Bize only 2iln. long by 1l$in. dlameter.
American made, laminated poles anu anna-
ture, intended for 28 volt D.Q. but 0.K. on
lower D.C. voltages and A.C. mains,
through step.down transformer. Price
10/6. Post, ete., 2f-.

The *‘“ESTRONIC”
BAND Il CONVERTER

To-day’s best value in Band III
converters suitable for your T.V.
or money refunded. Complete
ready to operate, 59/6 non mains
37685/- mains, post and insurance

Made by the famous
Advance Company, ail
brand new and unused.
Speciﬁcalfon: Type No.
MTZ 267U, input 85-110
volts, 50 c.p.s.,, output
350 volts R.M.S. output
current .83 amps.

Price 37/6 each. Carriage
and insurance 5/-.

OFFICE TELEPHONES

New G.P.0. telephone sets with internal
bell and push button switch easlly con-
nected together to form office intercom.
Price £2/10/- each.

Post, ectc., 2/6.
HIGH SPEED RELAY

This is a miniature type relay.
with change-over platinum con-
tacts.
each. Brand new—7/6 each, post
1/6. 6 post free.

Bobbins are 250 ohms

Sent for 30/-

4-SPEED & 3-SPEED

GRAMOPHONE AUTO-CHANGER

Latest types by all famous makers are
invariably in stock at competitive prices.
B8R Monarch, Garrard
from £8/10/-, or deposit £1/10/- and
8 payments of £1 plus 8/- carriage and
insurance.

,ete, Latest models

14" T.V. CABINET

14in. T.
made for one of our most famous firms—
beautifully vencered and polished—
limited quantity—19/6 each. Carriage
and packing 3/6 extra.

V. cabinet of the latest styling

These require no batterles and will
go for long periods without attention.
Complete with generator and sounder
which gives a high pitched note easily
heard above anny other nolse. Also
fitted with an Indlcator lamp which
In quiet situations can be used in-
steau of the sounder, or where several
telephones are used together, will
indicate which one s belng called.
Hize 7§ % 9 x 7}in., wall mounting, de-
signed for ships’ use but equally suit-
able for home, office, warchouse, fac-
tory, garage, etc. Price 57/8 each, plus
4/8 carrfage.

INSTANTUS HEATER
= 286 w1 o

Convector heater, 1 kW. rating, 4ft. jong,
made from heavy gauge sheet stcel (gal-
vanised), Can be used for greenhouse,
workshop, aviary, etc., etc. Price £2/10/-,
or with thermostat, 24]5/-. carriage B/-.
GUABRANTEED 5 YEARS.

MULTI-SPEED
MOTOR
‘Works off A.C,
/DO, mains;
fitted with

gear box, gives
any speed from

1r.p.m., 22/6,
post and pack-
ing 1/6.
POCKET TRANSISTOR
RECEIVER
All the parta to build cigarette box
recelver, £2/17]8, includes Ferrite

aerials but .not the earpiece, battery or
case,

FINE TUNERS

i 3
)y

Ceramic trimmers all with %in. spindle
of tair length. 5, 10, 15, 30, P.F. at 2/3
each or 24/- per dozen.

WESTING-
HOUSE
(U.S.A)
METERS

All moving coil
flush mounting
type, outside dia-
meter of face 33in.
25/=

V
o
(=3

0

vt |
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0000000 © ©O
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THERMAL
DELAY SWITCH
Hermetically sealed
with 4-pin base,
heater resistance ap-
prox. 1,500 ohms.
This can be used
for overload pro-
tection.  Approxi-
mately 17 milliamps
through the heater
coil will cause the
contacts to close.
Useful for many
applications such as
delaying anode volts
until the heaters
are properly warm-
ed up. Limited
quantity—7/6 each,
post and insurance
1/6. 6 post free.
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INDUSTRIAL OVERHEAD
HE

ATER

This overhead heater warms only the
area within its radiant rays, and so effects
a considerable saving of fuel. Its benefits
are felt immediately, there is no warming-
up period. It is essentially a personal
type of healer, having controls within easy
each of the operative. The controls
give four variations of heat and ' Off.”
At maximum heat the unit consumes
1kwW,
The Infray Major is of particular use:—
(a) In large rooms, warehouses, lofts,
machine shops, ete., where the cost ot
heating the whole mom to a

THE UNI-T.V.

Undoubtedly the most up-to-date televisor for the home constructor.

You can build
all or only part and the set when finished will be equal to a factory made equivalent.
‘What other constructor T.V. has all these featurea?

Made up units if required
miniature valves
Metal rectifier
No expensive transformers
13-channel circuitry
Maulti-vibrator time bases
Ferrox cube, E.H.T. and scan coils
34/38 mefs. 1.F.
Suitable for any modern 12, 14 or 17in. tabe
Modern y cabinet if requi

Tha buﬂdlng‘ cost (less tube) is only £28/10/- plus 10/- carrlage and insurance. All

able level would be too great.

(b) In rooms which in the main have to
be kept cool, e.g., food storage cham-
bers, beer cellars, etc.

{c) In any situation where local heating is
required quickly.

Price is £7/10/-, carriage paid.

ELECTRIC BLANKET WIRE

‘Waterproof P.V.C. covered, so blanket
washable, 164 ohms per foot—1/6 per
yard. 14 yards, Ideal for average
blanket, £1, post free.

MINIATURE COMPONENTS
Made by Fortlphone and other famous
firms. Intervalve transformers N22 10/-,
N23 10/~ Push-Pull input traosformer
A203, 15/6. Push-pull output trans-
former A204, 15/8. Earphone, 250 ohm,
L, 18/-. Plastic Eartip, 2/9. Tinsel leads
and plug for earphone. §/-, Blide switoh ref.
8W5, 4/-, Pots with switch, § meg., /-
Very small resistors, many values,
Very small condensers, prices from Bd.
Tinsel leads without plug, 6d. Deaf aid
cases with clip for pocket, 2/@. Plastic
box with lid, 4} x 3in. x 1}in., 2/8.

F.M. TUNER

This tuner is based apon the very successtul
ciruit in the booklet published by Data
Publications. We have made up models
at all branches and will be glad to demon-
strate. Cost of all parts including valves,
prepared metal chassis, wound colls and
stove enamelled scale, slow motion drive,
polnter, tuning knob, in fact everything
needed to make t.he complete unit, i3
£8[12/8. Data is included free with

parts or is available separately,
price 2/<

ELECTRONIC

249 Kilburn High Road,
Kilb

266 London Road,
Croydon.
Phone: CRO. 6558
Half-day Wednesday.

Phone: MAI 4921
Half-day Thursday.

Post orders should be addressed to E.P.E. LTD., M.O. Dept. 2, SUTTON ROAD, EASTBOURNE
All enquiries to Eastbourne address and please enclose S. A. E., terms are cash with order.

d twelve montha. Full information and data free with parts or available
sepambly. price 3/6.

THE ¢ CRISPIAN”
BATTERY
PORTABLE

A 2-valve truly portable
battery set with very
many good features as
follows:

@ Ferrite Rod Aerial.
@® Low comsumption
valves (DK96 range).
@ Superhet circuit
with A.V.C.

@® Ready built and
aligned chassis if re-
quired.

@ Beautiful two-tone
cabinet.

® Guaranteed re-
sults on long and
medium waves any-
where.

All parts, including speaker and cabinet, are available separately or

aﬁ ordered together the price is £7/15/- complete. Post and
msurance 3/6. Ready built chassis 30/~ extra. Instruction booklet
free with parts or available separately 1/6.

METER MOTORS

These are very emall A.C. mains operated motors which
have many applications for driving toys or other light
loads. All are in good condition, but not new, having been
stripped from electric light weters, Final speed of approx.
1 rev, per hour.

Price 8/@ each. Post and insurance 2/-.

THE MULLARD 510 AMPLIFIER

A High Quality A desi; d

MINI-RADIO
Uses high-efficlency colls—covers long
and medium wavebands and fits into the
neat white or brown Bakelite cabinet—
limited quantity ouly. All the parts,
including cabinet, valves, In fact, every-
thing, £4/10/-, plus 3/6 post. Construc-
tional data free wlth the parta, or avail-
able separately, 1,

196

Post 2/6

Powerful three-valve Malns amplifier,
ideal for dances, partles, eto. Complete
less chassis cabinet and speaker (available
it required)—data 1/6 (free with parts).

1.V.Commercialising
Uutﬁ DO IT YOURSELF

IT'S§ REALLY

QUITE EASY
You will manage it in an
evening and we guarantee
SUCCESSFUL
RESULTS OR
MONEY BACK
Qur parcel con-
taina: 1. 7.4, Aerial,
368ft. I.T.A. Down
Lead, I.T.A.]
B.B.Q. Interference Elim-
inator, [.T.A. Converter.
A special bargain price for
all the above items {f
bought together is £8/10/-.
Or £1/10/- down and 8
monthly payments of £].
Post and ina. 4/6. Full detads with
illustrations 1/6.

THE SKYSEARCHER
An all mains sat for 19/6

This

is a 2-valve plus-metal
set useful as an educationai

rectifier
set  for

by Mullard engineers. Robust high
fidelity with a power output exceeding
10 watts and a harmonic distortion
less than .4% at I0 watts. [ta fre-
quency response is extremely wide
and level being almost flat from 10 to
20,000 C.P.S.—three controis are
provided and the whole unf* is very
suitable for use with the Collaro
Studio and most other good pick-ups.
The price of the unit completely
made up and ready to work is
£12/10/-, plus 10/- carriage and
insurance. Alternatively, If you
wish to make up the unit yourself
we shall be glad to supply the
components separately. Send for
the Muliard amplifier shopping !st.

42-46 Windmill Hill,
Ruislip, Middlesex.
Phone: RUISLIP 5780
Half-day Wednesday.

urn.
Half-day Saturday.

PRECISICN EQUIPMENT LTD.

152-153 Fleet St., E.C.4.
Phone: FLEET 2833

also makes a fine second set

for the bedroom, workshop, etc. All
parts. leas cabinet, chassis and speaker,
19/8. Post & ins. 2/6. Data free with
parts or available separately 1/8. 3-valve
battery version also available at the sams
price

TRANSISTORS

Red spot replace
Mullard OC71, eto.
10/-. Blue apot
sultable R.F. up to
1.6 Mcfs 15/- each.
Mullard OCT71, 20/-.
0C73, 30/~

29 Stroud Green Road,
Finsbury Park, N.4.
Phone: ARCHWAY 1049
Half-day Thursday.
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25.warr 3-wav HIGH FIDELITY

LOUDSPEAKER SYSTEM

This system comprises specially designed components which, used together,
form a magnificent reproducer having very low distortion with wide
frequency range, and generous power handling capacity. Each loudspeaker
unit is a “specialist’’ for its own part of the musical register, so that the
o.erall design does not suffer from compromises such as are necessary with
a single unit*“*wide range’’ loudspeaker. The extreme flexibility of this system
enablies its performance to be adjusted accurateiy to individual requirements.

The TREBAX High Frequency Pressure Driven Unit is a precision instru-
ment covering the treble register from 2,500 ¢fs to 16,000 cfs, with absolute
freedom from irregularities in response. It incorporates a unique self centering
diaphragm assembly which can be replaced without the use of special equip-
ment. To allow for the overlap region with the mid-range unit the crossover
point should be placed at 5 Kcfs.

The MIDA X MidRange Pressure Driven Unitcovers
the middle register from 400 cfs to 8 Kc/s with very
low distortion. Crossover points should be placed at
750 cfs and 5 Kc/s to allow proper overlaps with bass
and treble units. Special features include the use of an
easily replaced self centering diaphragm assembly and
a robust casting for the horn.

The AUDIOM 80 (Bass) is a 15 in. direct radiator
bass unit, of the massive construction and with the
design refinements so necessary for absolute relia-
bility and freedom from distortion under full load
conditions. The crossover point to the mid range unit
should be placed at 750 ¢fs. The Audiom 8o (Bass)
Unit employs a cast chassis, with a plastic treated
diaphragm suspension.

280 ARU

For optimum bass performance the Audiom 8o (Bass)
loudspeaker should be housed in an enclosure loaded
by an Acoustical Resistance Unit (Type 280).
The construction of such an enclosure is extremely
simple. The Midax and Trebax Units may be housed
in the same enclosure, provided due allowance is
made for the volume which they occupy. Crossover networks should be of
the half section type, with 15 ohm
terminations. 750 «cfs, Type
X0/750; 5000 cfs, Type X0OJ5000

GOODMANS INDUSTRIES, LTD., AXIOM WORKS, WEMBLEY, MIDDX.

AUDIOM 80

Goodmans

Full details and prices please

Telephone : WEMbley 1200 Cables : Goodaxiom, Wembley, England.

Canadian Agents :
A. C. Simmonds & Sons Ltd., 100 Merton Street, Toronte 7, Ontarlo.

Address...

)

1

|

]
GOODMANS INDUSTRIES, LTD., AXIOM WORKS, WEMBLEY, MIDDX. : Name

I ..

: Wwj2j57"
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Telcon Metals announce

a new Mumetal Shield for the 4

Emitron Cathode Ray Tube type 4 E.P.1.

This Shield has been designed with the
assistance of Electronic Tubes Ltd., and is now
fully tested and approved to produce maximum
magnetic screening.

The Shield is manufactured in two halves in
0.036” thick Mumetal and is attractively finished
with silver hammer stove enamel exterior and
matt black heat absorbing interior.
Dimensional drawings are available on

request.

Provided that additional tooling is

unnecessary slight modifications

can be effected to the screen at little

extra cost.

Immediate Delivery

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD

Metals Division, Telcon Works, Manor Royal, Crawley, Sussex. Tel: Crawley 1560

HEAD OFFICE: MERCURY HOUSE, THEOBALD'S ROAD, LONDON, W.CI-HOLBORN 871l
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Available from

THE BRAYHEAD
TURRET CONVERTOR

. . « foremost in performance and design

. . . the Tuner for hundreds of models:

By LF. injection of the converted signal no break-
through .or patterning associated with aerial con-
vertors arises. Each type of a particular I.F. fre-
quency is capable of converting a very wide range of
receivers. Supplied with any two sets of detachable
moulded segments on which the R.F. transformers,
aerial and oscillator coils are mounted. Additional
segments are available for all channels, Bands I
and III.

FIVE TYPES AVAILABLE

Type Sound mc/s. Vision mc/s. Heaters
10S 10.5 14.0 Series
10P 10.5 14.0 Parallel
16S 19.5 16.0 Series
16P 19.5 16.0 Parallel
358 38.0 34.5 Series

ordering,
Trade supplied

134/136 LEWISHAM WAY, NEW CROSS, S.E.l4. |

RETAIL PRICE

£7.7.0

. fi
Please state Type No. and Channels required when — pogt ued

I DAY OR NIGHT:

“ Flibak,” our Automatic Telephone Answering
Machine, means we can accept more calls—save

W REPLACEMENTS I Zao:n;n;f\swcr enquynes) and state full name and

address at beginning and end of message. If
we are out of stock you will be notified.

MaARcH, 1957

fimmy

REPLACEMENTS

Make your orders definite (Flibak

phone TiDeway 2330 b

. < | S

Tel: TiDeway 3696/2330 Grams: Flibak, London; S.E.14.
Estd. 1925

L'R-S
EASY TERMS

THE SPECIALISTS IN QUALITY EQUIPMENT

TL/10and POINT ONEPRE-AMPLIFIER
VARISLOPE PRE - AMPLIFIER
F.M. TUNER, DYNAMIC PICK-UP etc.

Lowther e Chapman Tuners
Wharfedale e Goodmans e Kelly Loudspeakers
Connoisseur o Garrard o Collaro
Transcription Motors, 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.

TheL*R*SUPPLY COMPANY, LTD.
BALCOMBE (Tel : 254) SUSSEX.

CHAS. H. YOUNG, LTD.—,

3IN. AERIAL INSULATORS. Ribbed glass. 1/6 each or 6 for 7/6.
12 or more post free.

CONDENSERS. TCC type Ill, 8 mfd. 1,000 v. List over £3.
Only 10/6. Post 1/9. 8 mfd. 750 v. 5/6 each. Post /6.

SHADED POLE MOTORS. Heavy duty type totally enclosed
made for professional tape deck. 35/- each. Post 2/6.

AMERICAN 807 VALVES. New, boxed, 7/6 each; 4 for 25/-.
ELECTRON MULTIPLIERS. Type 931A. Only 35/- each, or 2
for £3. Holders available at 2/- each.

CRYSTAL HAND MICROPHONES .-with polished grille and
handle, four foot of screened lead. Only 21/-. P. & P. I/-. WORTH
DOUBLE.

POWER UNITS IN BLACK METAL CASE. 200/260 v. input,
200/250 v. 60/80 m.a. output, fully smoothed and filtered, also gives
31 v. D.C. and 6.3 v. .3 a. A.C,, ficted with XS5 rectifier. Only 50/~
each, Carr palq.

COPPER AERIAL WIRE. (4 g H/D 140fe,, I7I- 70fe. 8/6. P. & P.
2/-. Stranded 7/25, 140fc. 10/-. 70fe. 5/-. P. & P

RACK MOUNTING PANELS, all 19in. Iong by 5%in., 7in., 8%in.
or (04in., 5/9. 6/6, 7/6, 9/- respectively. Post 2/-.

ABSORPTION WAVEMETERS. 3 to 35 m/c. in 3 switched bands,
complete with indicator bulb. 15/« Post if-.

TRANSMITTER TUNING CONDS., by Johnson U.S.A, 500 pf.
1,550 v. rating, ceramic insulation. ISI- each. Post free.
HEADPHONES. High resistance (4000 ohms.), very sensitive.
Bargain price only 12/6 pair. P. & P. /6.

AMERICAN BREAST MIKES. Swnvel head. Push to talk and
lock on switch. Beautiful job. Only 12/6. P. & P. I/6.

BRITISH BREAST MIKE UNIT, complete with pair of 4,000-0hm
phones in strong wooden carrying case, x 4% x 7} ldeal for mobile
operators. Only 17/6. P. P. 2/

LOW RESISTANCE HEADPHONES. New ex-W.D. stock:
C.L.R. type. Only 8/6 pair. P. & P. 1/6. Special Terms Quantities.
Most comprehensive stock of HiFi Equipment in the Midlands,
including QUAD, LEAK, W.B.,, RCA.,, ROGERS, WHARFE-
DALE, GOODMANS etz. Details and demonstranons with

pleasure.
NO C.0.D. UNDER £l.
Al Mai! Orders to Dept. “ W." Please print your name and address.
CHAS. H. YOUNG LTD,, 110 DALE CND, BIRMINGHAM, 4,
Phone  CENTRAL 1635
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No, we do not recommend this method!

I
I.
We offer, instead, SAVAGE ‘VLF’ and .
‘LRF’ Amplifiers, giving

I—.—..——————...__._.__—_

A SOURCE OF POWER

where it is required for vibration and fatigue testing of
structures, components, engineering products, engines,
spzcial metals, etc.

In this direction, the applications of this equipment
are countless, as they are, also as a variable frequency
power source for transformers, meters, motors and

RANGE OF AMPLIFIERS

A . Power Type Frq. Range
electrical component design. 1EW «VLE" 6k :’ 2,oo: =
. g o I q q (100 watts at 3 ¢/s)
This equipment is inexpensive to purchase, simple and 1 kW Mark II Star 50 c/s to 10 ke/s
“economical to use; gives complete and accurate control 1 kW “LRE” 5 ke/s to 100 ke/s
at all times. 10 kW Type 10 40 cfs to 10 ke/s

TYPE V 1000 - This vibrator is designed to produce a peak

v | B R A T o R s alternating thrust of 4500 Ib. (unblown) at 1 kW. A forced
draught into the vents provided in the base will allow increased
for fatigue testing input current for a correspondingly increased thrust. Unit

. . ; construction has been adopted and careful attention to detail
Guided missiles, aircraft and all has produced a vibrator that can quickly and easily be stripped
forms of industrial components. and reassembled should repairs become necessary—the design
is such that no routine maintenance is required.

% Ask us TO-DAY for full details w. BRYAN
without obligation. Or let us

know your problem in this field ava e W. BRYAN SAVAGE LTD

and we will gladly help you.

17, Stratton Street, London, W.| Telephone GROsvenor 1926
DaS589
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waveguide components
for the 8-10 mm band

wavemeters and reference cavities,

standing wave indicators (z/1.), attenuators,
directional couplers, waveguide switches,
isolators, crystal holders,

thermistor mounts,

drawn or precision electroformed guide,
waveguide benches and pillar supports. etc.

All components are based on the standard size WG 22 with internal dimensions of 0.280in. by
0.140in. They are normally fitted with U.K. standard, pressurized, screwed-ring connectors with

plain flanges but choke flanges or U.S.-type flanges are also available.

The usual external finish

is silver plating flashed with rhodium (satin chrome for benches and pillar supports). All com-

ponents are made with the necessary high order of precision.

For full details write for catalogue W|W 3

HILGER & WATTS LTD

98 ST PANCRAS WAY, LONDON, N.W.I

TEL: GUL 5636

Makers of precision scientific apparatus for more than a century

L

FREQUENCY MODULATION
ENGINEERING

T/V ENGINEERING
RADIO SERVICING
RADIO ENGINEERING

RADAR ENGINEERING

BASIC 3 INDUSTRIAL
ELECTRONICS ELECTRONICS

ELECTRONIC ENGINEERING

NEW—‘LEARN-AS-YOU-BUILD ' PRACTICAL RADIO COURSE
Build your own radio receiver and testing equipment.

PRACTICAL, UP-TO-THE-MINUTE
LC.S. training . . .
can help you to attain one of the many well-paid posts that
exist today in the radio world. Prepare yourself now, at
home and in your own time, with the expert help of I.C.S.
tutors. The cost of an LC.S. Course is moderate and
includes all books.

Complete the coupon below and post it to u. today for further details of the
Course which interests you. Write to: Dept.223H, 1.C.S.,71 Kingsway, W.C.2

N

V| V¥V VIV |V |V v

l— INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 223H, International Buildings, Kingsway, London, W.C.2 I

Plegse send FREE book 0n...........cccocevvueienivanennanniinan L R I
Name.............. e e T e B o e e e S e el o e oo ¢ 0 ElgeleiAlege o «
| (Block letters please) I
l A B 00 00n000 D o HO000000000000000 R X T T H3C 5000000 |
| Occupation......... 3.57 |

INTERNATIONAL CORRESPONDENCE SCHOOLS

ADAPTATAPE

1s 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 ONLY pre-amp. at present available designed
spgcnall)} for the new Collaro Transcriptor, and rigidly fixed as a
unit to {t.

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 32 gns.

. (Power pack, if required, 4 gns. extra.)
Fitted into Fireside Console cabinet, oak, walnut or mahogany
finish, 40 gns.
Your own Collaro Unit fitted, aligned, tested and guaranteed
(at our factory only) for 16 gns.
Complete Tape Recorders, including Collaro Microphone and
;.87.00&. tape. Portable 48 gns. Console (with extra large speaker)
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.5.
Jackson Radio, 163, Edgware Road, W.2.

London Radio Supply Co. Ltd., Balcombe, Sussex.
Readsin\% lf‘:lusic Stores, 11, Station Approach, Clapham Junction,

Sound-Ta.pe:Vision, 71, Praed Street, Paddington, W.2.
Woods Radio, 198, Lavender Hill, Clapham Junction, S.W.I 1.

SONOMAG Ltid,

2 St. Michael's Road, Stockwell, SW.9

(Minute from Stockwell Tube) Telephone : BRI 5441
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Best Buy at Britain’s

TEST METERS
American multirange, in handsome polished
wooden case with Jeather carrying handle.
Size 6in. x 61in. x 3%in. 400 microamp

basic movement. A.C. and D.C. volts
0-2.5, 10, 50, 250, 1,000, and 5,000. (1,000
ohms per volt.) D.C. current 0-1, 10,
100 m/Amps., and | Amp. Ohms 0-500,

100 K., and | Meg. Decibels — [0 to +69.
Complete with test prods, leads, circuit,
instructions, and battery. New condition,
tested. £5/19/6.

INSULATION TESTERS by Record
Electric. 0-50 MegOhms, Test voltage 500.
In perfect working order, Complete in

leather carrying case. £9/19/6.

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, milliWatts,
and 0-5 Watts. Also scaled in dB. 34in.
M/C. meter. In oak case, l0}in. x 8in. x
54in. In good condition, Tested. £I5.

AYO TEST BRIDGES. Capacity 5 pFd.
to 50 mFd, Resistance 5 Ohms to 50 MegOhms.
Inductance can be measured against external
standard. Balance is indicated on a meter,
which can also be used a valve voltmeter.
from .l to 15 volts. Has leakage test and
Power Factor control. For A.C. mains
operation 220-240 v. Good condition.
Tested. £8/19/6.

AVO VALVE TESTERS in Good Con-
dition, with panel. For CALLERS only,

MARCONI| SIGNAL GENERATORS
TF390G. 4-32 and 50-100 Mc/s.... £25 [
TF390G. 16-150 Mc/s . £27 10 0
TF517F. 18-58 and 130-260 Mc/s. £35 0 0
All  complete with Instruction Book,
spares, Calibration Charts, etc. In original
transit cases. Brand new., We have large
stocks of similar quality Laboratory type
equipment available to callers at very
reasonable prices.

VIBRATOR PACKS. Input 6 v. D.C.
Output approx. 100 v, at 30 m/Amps. D.C.,
fully smoothed and RF filtered. Size 6}in, x
5in. x 2in. Fitted with Mallory 629C Vibrator.
Brand new, boxed, 12/6.

HEAVY DUTY BLOWERS.
D.C. mains 200-250 v, 300 wates. liin.
diam, outlet. Suitable for industrial use,
forges, etc. With spare filter pads and
brushes. Brand new. £4/19/6.

HEAVY DUTY LT TRANSFORMERS.
230 v. A.C. mains input. Secs. 5-0-5 v,,
5-05 v., and 5-0-5 v., all at 5 amps., each
winding. 5, 10, 15, 20, 25, or 30 v. at 5 amps.,
or other possible combinations. 4%in. x
4%in. x 6in. high. Wt. 12Ib, BRAND
NEW, 29/6. ANOTHER, 230 v. A.C. mains
input, two separate secondary windings,
each 14 v, C.T. 12 amps. 7, 14, 21, 0r 28 v,
at |2 amps., or other possible combina-
:izolr;s. Wt. 24ib, Ex Admiralty. Brand new,
U.S.A. potted type, input 210/220/230 v.,
5 secondaries, 7.5 v. 4 a.,, 7.5 v. 4 a,, 7.5 v.
8 a. and 2.5 v. 5 a., ALL centre tapped, and
6.3 v. 4 a. These can be connected to give
many useful voltages up to 3| v. 4 a. Size
6in. x 5in. x 4in. Wt, 141lb., price 35/-.
G.E.C. 200-250 v. A.C. mains input, 30 v,
(tapped at 10 v.) 36 amps, output. 5%in. x
6in, x 7in. high. Wt. 24lb,, 55/-.

SELENIUM BRIDGE RECTIFIERS
Funnel cooled. A.C. input 45 v. R.M.S.
D.C. output 30 v, 10 amp. 47/6 each.

HEAVY DUTY SLIDER RESISTORS.
250 watts. Rated to carry 25 amp. .4 ochm
resistance, For charging boards, etc.
Worm drive. On metal stand 9in. x 4in. x
6in. high. BRAND NEW 7/6 each, AN-
OTHER, (2 amps., | ohm, 150 watts,
6/6. ALSO |4 ohms, graded | to 4amps., 7/6.

FIELD TELEPHONES. Army type D,
Mk. 5. Buzzer calling, ldeal for building
sites, farms, workshops, etc. Complete with
handset and batteries,
CRYSTALS. 200 Kefs American GEC, 10/-
each. 100 Kefs R.C.A, bars, 19/6 each,

SFT. P.O. TYPE I9in. RACKS. “U"”
channel, heavy angle base, 59/6.

For A.C./

TOP BAND R1155 L's!

200 kefs to 18.5
trawler and s

BRAND NEW,

avallable at the
RII55A equal

Send S.A.E. fol
1/3 for 14-page

64in. speaker,

SAVE £££s.
RIIS5 A

Superior version of the R1155 with super slow-motion drive.

original transit cases, these are in every way equal to

ALL RI155° are supplied with free booklet, re-aligned,
and tested before despatch, and gladly demonstrated.

A.C. MAINS POWER PACKS WITH OUTPUT
STAGE. Just plug in, NO modifications, Heavy duty quality
job, guaranteed 6 months. Type A, £4/108/-. Type B, with

crackle steel cabinet, with 8in. speaker de luxe,

mcfs. in S ranges, covering the 100-200 metre
hipping bands. Although not packed In

, and are fully guaranteed. Never before
low-price of ONLY £12/19/6. Carriage 10/6.
to new and fully guaranteed. £10/10/—.

r details of receivers and power packs, or
illustrated booklet.

£5/5/-. Type C, in speclally designed black
£6/10/-.
DEDUCT 10/~ WHEN PURCHASING

ND POWER PACK TOGETHER.

WIRELESS SET No. 19, Mk. 2.
Two transmitter-receivers and an Intercomm. amplifier in
one case, ‘‘ A '* set covers 2-8 Mc/fs. R/T and CW, and '"* B *’
set 240 Mc/s R/T only.
v. D.C. operation, 6 K7G, 2 6K8G, 2 6V6G, 6B8G, 807,
EF50, EB34 and 500 microamp check and tuning meter.

Complete with dynamotor for 12

METER RECTIFI!

Tested, 39/6 each. =

S.A.E. for full details and specification. Technical data
available. Made In Canada, in first-class condition, £5/10/-
plus 15/~ Carr. and Pkg. Or less dynamotor, £4/19/6.
RANGE TYPE SIZE 'RICE
50 Mieroamp. D.C. M/C 2}in. Flush cire., scaled 0-100 58/8
100 Microamp. D.C. M/C 2}in. Flush oire., scaled 0-1,500 39/8
500 Microamp. D.C. M/C 2in. Flush circular 17/8
3500-0-500 Micro- D.C.M/C 2iin, Flush olrcular, scaled 100-

amp. 0-100 V. 25/-
1 Milliamp. D.C. M/C 2in. Flush square, Fe/NFe 22/8
100 Milliamp. D.C. M 2¢in. Flush ofrcular 10/8
150 Milliamp, D.C. M/C 2in, Flush square w6
200 Milliamp. D.C.M/O 2in. Flush circular 10/8
1 Amp. Thermo-couple 24in.  Projecting circular 8/9
4 Amp. Thermo- couple 2in. Flush square 8/9
20 Am&) D.C. M/C 2in. Projecting circular 718
30-0:30 Amp. D.C. M/I 2in. Proj. cire., car type 5/
18 Volts A.QC.M/IL 2}in. Flush ¢ircular 8/6
300 Volts D.C. M/C 2in Flush square 0/

6/6. 5 m/A., 8/6.

5 ] 10/8
[ERS. Full wave bridge. Brand new. Salford 1/m A.

STC 2 m/A., 5/6.

RUNNING T
timing any A.C.

IME METERS. For life testing and process
mains apparatus. 200-250 v, 50 ¢/s. Indicates

1/10 to 10,000 hours on 5 scales, 44in. diam. Good condition,

tested, 35/—.

RCA AMPLIFIERS

MODEL MI-I!
Output 12 watts at 5-7.5-15-600 ohms.
mains. In grey
new and boxed.
OR, ready converted for use with pick-up or microphone,
with tone control, £2 extra. Set of new boxed valves, 59/6.

220. Employs 2 6L6G, 4 617, and 1| 5U4G.
For 190/250 v, A.C.
crackle case, 17 x 1} x 9in, Wt 38lb., Brand

Price, less valves, £9/19/6. Circuit supplied.

PLEASE ADD POSTAGE OR CARRIAGE ON ALL

WIRELESS SETS NO. 17 Mk. 2. A
portable 2-valve transceiver for R/T come
munication, freq. 44-61 Mc/s. Easily converted
to the new 70 Mc/s band! Complete with
valves, HR headphones and microphone.
Requires 120 v. H.T. and 2 v. accumulator.
Brand new Ex-Govt. surplus, tested. With

circuit diagram and operating data. In
wooden cabinet, with carrying handle.
154in. x l4in. x 9in.  Wt. 35b. 39/6.

MEDIUM WAVE COMMAND RE-
CEIVERS. 550-1,500 Kc/s. ldeal for car
radio. These have not been on the market
for years! Few available, First class con-
dition. ONLY 79/6. Still available, BC453
(Q5‘er), 59/6, and BCXXX (Top band)
1.5-3 Mc/s. NEW, BOXED, 75/-. FREE
CIRCUI WITH EACH RECEIVIR.
TRANSMITTERS. Complete with 1626,
1629 and 2 [625's and crystal. BCA457
4-5.3 Mc/s., 22/6. NEW ditto, 29/6. BCZZZ
2.1-3 Mcfs., unboxed, 29/6.

PYE 45 Mc/s IF STRIPS. Complete with
7 valves and CIRCUIT. New. ONLY 39/6.
MINIATURE 9.72 Mc/s IF STRIPS.
Only 102 x 24 x 3in. Ideal for FM conversion.
2 EF92’s and | EF91 IF Amps., EB91 Det/AVC,
EF9] AVC Amp.,, and EF9l noise limiter.
?r:nd new, with circuit, 45/—, or less valves

RF UNITS. ALL BRAND NEW AND
BOXED. RF24 10/-, RF25 12/6, RF26 25/-.
Post 2/6.

RT37/PPN2 BEACON TRANSMIT-
TER-RECEIVER. 214-234 Mc/s. Size 3in.
x [0in, x 5in. Contains 5 3A5, 3 IS5, | IRS
and 2 2v. 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.

TWO-WAY MORSE TRAINING SETS,
W/T Mk, 3. Consists of 2 valve oscillators
(ARP12’s) (one with pitch control), for [ or 2
operators. Has provision for creating
‘“ atmospherics.”’ In polished oak case
124in. x 10in. x 8in., wt. l6lb. Complete
with valves, leads, 2 keys, 7-way terminal
board, circuit and instructions, but less bat-
terles and phones. Ideal for Cadets, Scouts,

etc. SNIP, 19/6, Carr, 7/6.
COMMUNICATIONS RECEIVER
CRI00. Covers 60 Kcfs to 30 Mc/s in 6

ranges. 2 RF’s and 3 IF’s, variable selectivity,
B.F. Osc,, etc. Operates from 210-250 v.
A.C. mains. Size l6in. x 12}in. x 164in,
deep, wt. 821b. S.A.E, for illustrated details.
Overhauled, first class condition, £21.
CRI100/2 with side-tone facility, superb
condition, £25. Plus £2 carr. and pkg.
(£1 refund when pkg. case returned.)

INDICATING UNIT 277. Contains lin.
C.R. Tube type VCR522 (same as used in
G.E.C. ' Miniscope °’), 4 EF50, 2 EASOQ, and a
host of useful components. Has ** Focus **
and '* Brightness ** controls, etc. Size 5%in. x
7in. x 12in, deep. All Tubes tested. 39/6.

INDICATOR UNIT 62A. Has VCR97
with Mu-metal screen, |12 EF50, 3 EASO,
2 EB34, 4 SP61, Muirhead SM Drive, and a
host of pots, switches, etc. On double-
deck chassis. Ideal for 'scope. In wooden
transit case. Brand new condition. 5%/6.

METAL RECTIFIERS. 250 volt, 100 m/A
6/9. 230 volt, 60 m/A 5/-. Many other types.

ITEMS

] LANE,
TEMple Bar 0545

ALLERS

ORNER U A T IR R R TR AT
i :
%5 CHARLES BRITAIN (Radio) Lid.
g ".713 11 UPPER SAINT MARTIN'S
puidy % LONDON, W.C.2.
é%%?;zm"fwsaa 8 One minute from Leicester Square Station (up Cranbourn Street)
uel::r:, f};:;i"“nég Shap Hours: 9-6 p.m. (9-1 p.m. Thursday).

Open. all day Saturday
G
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_(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

w.C2

WE PURCHASE ALL TYPES OF
RECEIVERS AND TEST GEAR

50 MICROAMP METERS

A 2iin, 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.

MODULATION TRANSFORMERS.

Collins type, potted. Push-pufl 807 to
paraltel 807, 20 watts audio. Brand new
12/6 each.

HEADPHONE ADAPTORS. High to
low impedance matching, brand new, 1/3.

COPPER AERIAL WIRE. Ex-US.A,
300ft. reet, 3/6.
WESTON DUAL RANGE

OHMMETERS

American test instruments by two famous
manufacturers. Incorporates a 2iin.
moving coil meter, ranges 0-2,000 and
0-200,000 ohms. Price 39/6 each, brand
new with leads and leather carrying case.

t.5 VOLT DRY CELLS. Type i
Large tubular size, extra long life.
Brand new and sealed, 1/3 each.

EX. A.M. SWITCHBOXES. Contains

three separate 5 amp. on/off switches moulded
in one Bakelite block. Brand new I/9 each,

ROTARY CONVERTORS. Input 24 volt
D.C. OQutput 50 volt A.C. 50 watts, Brand
new, 29/6 each.

6 VOLT VIBRATOR PACKS

6 volt D.C. input. Outout 120 volts
60 mfa. Fully smoothed, uses standard
Mallory 4-pin vibrator. Compact in
size. Supplied brand new and boxed,
I15/- each.

WAFER SWITCHES. Small. 2 p. 2 w,
1/6. 3p.4w.2(6. 4p. 3 w.2/6. 2p. 6w 2/6.
1 p. 12 w.2/6. Meter switch2p. || w.2band,
2/6. Ceramic 4 p. 4 w. 2 bank, 3/6 Large
Tx. ceramlc, 2 p. 6 w. 2 bank, 7/

SOUND POWERED EARPIECES. Can
be used as a two way communication, no
batteries required. Brand new 3/6 each.
Brand new sound -powered telephone hand-
sets, 19/6 each.

VIBRATOR POWER UNIT 173.
D.C. input.

24 volt
Qutput 120 volt 60 mfa., fully
smoothed, Uses 12 volt 4-pin vibrator and
contains transformer, choke, condensers,
and 2 mains 60 m{a. metal rectifiers. Unused,
price 11/6 each.

A.R.88 WAVECHANGE
SWITCHES

Ceramic, 8 bank, 6 position, complete
with screens. BRAND NEW and boxed
17/6 each.

TRANSMITTER/RECEIVER
No. 19 Mk. 1l

Equipment comprises 3
reparate units built into
one chassia and separate
power pack.
$pecification: ** A" set.
i l‘mnsmltterlrecelverﬂ n

Fa

x “ mc/s 1nd 4.5-8 me/s,
For R.T., C.W. or M.C.W. Range ou R.T. 15 miles, C.W.
50 miles. Superhet receiver, 465 kefa. LF., B.F.0., etc. Rx.
Valve line-up: 6K7, RF., 6K8 mixer, 2 6K7 1. K., GBS det. A.F.
phone ou'.put Tx 6KS mixer, BFO, EF30 buffer, EB34
ADC, 807 P.A. " B aet. Tmnsmn.ter/recelver 229/241 me/s.
Local use up to 1 mile. Valve line.up: CV6, 2 6K7 and 6V8.
Inter Com. set. 2 vaive A.F.amplifier for vehicle crew inter-
communication. Valve line-up: 6K7 and GV6.

A 2jin. meter is buiit in reading L.T. and H.T. voltages, drive,
etc. POWER UNIT. 12 voit D.C. input. Output 275 volts
110 m/1 and 500 volts 50 m/a.

t is of A manufact lied in good

condlﬂon Price, complete with power pa,ck only £5/10/- ea,ch
pius 15/- carriage. Less power pack £3/19/8.

BENDIX COMMAND RECEIVERS

Brand new and boxed, complete with all valves and circuit.
Top band model, 1.5 to 3 mcfs. 75/- each.

BENDIX COMMAND TRANSMITTERS. Complete
with all valves and crystal, Coverage 2.} to 3 mc/s. 29/6
each. Coverage 4-5.3 mc/s, brand new, 29/6.

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 kcfs.,
600-1,500 kcfs., 1.5-3
mc/s., 3-7.5 mcfs., 7.5-
. 18.5 mcfs. Supplied as
new, aerial tested and complete with illustrated des-
criptive leaflee. Price £§2/19/6 each, A combined
C. mains power pack and output stage can ope
supplied for the above receiver at an additional cost
of 85/- each.

MARCONI U.H.F. SIGNAL GENER-
ATOR T.F. 517, MODULATION GEN-
ERATOR T.F. 675

Complete station comprising TF 517 signal generator,
frequency coverage 16-58 mc/s. and 150-300 mcfs. and
TF.675 pulse modufator, repetition speed 50-3,000 cycles,
pulse width 2-12.4 it sec, Supplied brand new In original
transit case with instruction book and full complement of
leads.  £42/10/- each.

POWER UNIT TYPE 3

A complete A.C. mains power pack, input 200/250 volts.
Qutput 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 condensers. Housed in
grey case for 19in. rack mounting. Supplied in brand
new condition, 72{é each.

CRYSTAL MICROPHONE INSERTS.
Extra sensitive, ideal for amplifiers etc,,
4/6 each.

HEAVY-DUTY SLIDER.
Brand new &/6 each.

ADMIRALTY REFLEX

RE-ENTRANT P.A.
LOUDSPEAKERS

Twin units. Impedance |5 ohms. Ex-
tremely sensitive and directional. Ideal
for all outdoor P.A. work. Price 32/6
each,

i ohm, 12 amps.

FIELD
TELEPHONES

Type Don Mk. 5. Buzzer

calling. 1dealforinter officeor

house communication. Sup-

plied complete with

' two 1.5 volt cells,
S e, tested and ready to

1 ", operate. Price only

\ . = - 39/6 each.

BARGAIN MA!NS

TRANSFORMERS

All new and unused.
LT. TYPES
). Pri. 220/240 v. Sec. 6.3 v. 1.5 a., 5/9.
2. Pri. 200/250 v. Sec. 6.3 v. 3 a, 8 v.
1.5 a.,, 9/6.
3. Pri. 200250 v. Sec. 3, 4, 5, 6, 8, 10,
12, 15, 18, 20, 24 or 30 v. 2 a, 18/,
4. Pri, 200/250 v. Sec. 3, 6, 9, 12 24 or
36 v. 5 a, 35/-.
S. Pri. 200/250 v. Sec. 4v. 14a,63v.
1.5 a. ct., 10/6.
|NSTRUMENT TYPES

Pri. 220/240 v. Sec. 200 v. 25 m/a.,

6 3v. | a, 10/6.
2. Pri. 230 v. Sec. 195 v. 85 m/a., tapped

130 v. and 65 v., 6.3 v. 5a.,, 6.3 v. .3 a,
14/6.

H.T. TYPES

I. Pri. 200[250v Sec. 250/0/250v 60 mfa.
63v.3a,5v.2a., 18/6.

2. Pri. 200/250v Sec 250/0/250v 80 m/a.
63v.4a,5v.2a,

3. Pri. 200/250v Sec. 350/0/350v 80 mfa.,

63v.4a,5v.2a, I18/6.

IIO/23O v. 5ec 250/0!250 v.
175 mja., 6.3 v. 5 a., , 35/6.
5. Pri. 200/250v Sec. 300/0/300v 150 mfa.
6.3 v.5a,5v. 3a, 32/6.
AUTO TRANSFORMER
IIO/I20/200/2I0/220/230/240/250 v.
watts, 21/-.

CHARGING TYPES.

1. Pri, 200/250 v. Sec.9or I5v. | a,, 9/9.
2. Pri, 200/250 v. Sec. 3.5, 9 or 17 v,,
2 amp., 14/3.

3. Pri. 200/250 v. Sec. 3.5, 9 or 17 v,
4 amp., 16/6.

150

SELENIUM CHARGING RECTIFIERS.

Full wave and bridged.
12 v. | a,6/3; 12v. 2a, 9/3; 12 v. 4 a,
13/9; 12 v, 10 a., 32/6; 24 v, 8 a., 49/6.

ALUMINIUM CHASSIS.

Best quality, 18 swg. Four sided, reinforced
corners,

6 x 4x 2Hn

114 x 74 x 2¢in..
134 x 74 x 2{in...

NOTE OUR PRICES

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 200kc/s.
110/230 volt A.C. operation. Price £30
each.

INSTRUMENT POTENTIOMETERS.

Brand new and boxed. Rating 100,000 ohms,
10 watts, 3tin. dia. l1deal for bridges, etc.,
10/6 each. Ditto, twin gang, 5 k. ohms, 10/6.

ROTARY CONVERTORS

Input 24 volts D.C. Output 230 volts 50
cycles A.C, {00 watts. Brand new 92/6 each.

G.P.0. BELL UNITS No. 1.

Supplied brand new in wooden box, com-
plete with two bells, induction coil and
condenser, 7/é6 each.

HOURS OF BUSINESS:

9 a.m.-6 p.m. Thursday | p.m.

Open all day Saturday.
postage on all items.

Please print name and address clearly. Also include
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AMERICAN MULTI- AVO VALVE TESTERS VMARCONI
RANGE TESTMETERS A superb offer of ey SIGNAL GENERATORS

1,000 ohms per volt, 400 microamp struments which are Model TF390G. Frequency coverage
basic movement. Ranges as follows: supplied in new con- 16-150 mcfs. 200/250 volt A.C. opera-
A.C. and D.C. volts, 0 to 5,000 volts dition in original tion. Supplied brand new in original
in 6 switched ranges. D.C. current, cases. Equipment is transit case, complete with calibration
Ima., 10ma., 100ma. and | amp. in 2 parts. One charts, €28 each. Also TF-144 8Skc/s-
Resistance measurement from .t ohm is the valve panel > 25 mcfs.  Supplied fully overhauled,
to | megohm. Decibels from —10 db with selector switches and the other the meter guaranteed, £75. Marconi Valve Volt-
to +15 db. . ) with voltage adjustment controls, etc., and incor- meters TF-428B.  Brand new, £25.
The instrument is housed In a polished porates an automatic cut-out. Existing bases on Marconi “ Q"' meters, fully overhauled,
wood case, complete with leather guaranteed, £75

carrying handle, test prods and battery.
Guaranteed perfect order and tested
before despatch. Price £5/19/6 each.

MAINS NEON PANEL INDICATORS.
Chrome escutcheon. 200/250v. Red, amber
or clear, 3/9 each.

460 ke/s B.F.O. UNITS. Brand new and
complete with 1S5 valve, fully screened in
aluminium case, only 8/6 each.

EDDYSTONE POWER UNITS. 200/250
volts input. Output |75 volts 65ma., and
6.3 volts 3 amps. Fully smoothed, 5Z4
rectifier, 32/6 each.

SMOOTHING CHOKES

ALL NEW AND UNUSED
G.B. 20h, 175ma., 10/6; Parmeko 8H.
250ma., 10/6; Parmeko 9h. 100ma.,
7/6; Parmeko 8h. 50ma., 5/6; Parmeko
C core, 4h, 22.5ma., 4/6; Collins 8H.
100ma., 8/6; Parmeko swinging choke,
3.6-42H. 250ma. 20H. no D.C., 10/6;
ISH. 60ma., 5/6; STC 10H. 60ma., 4/6.

MARCONI| CRYSTAL CALIBRATOR
Frequency coverage I70£240 mcfs. Directly
calibrated, accuracy .001%,. Operation 200/
250 volts A.C. Supplied complete with
5 mcfs crystal and spare set of 5 valves, in
original transit case, brand new with in-
structions, £4/19/6 each.

SURPLUS SPEAKER BARGAINS
All new and unused

Elac Sin. 3 ohm, 17/6; Elac 64in. 3 ohm, 17/6;
Efac 8in. 3 ohm, 19/6; Elac 10in, 3 ohm, 27/6;
Elac 7X4 elliptical 3 ohm, 18/6; Plessey 2}in.
3 ohm, 16/6; Plessey 10X7 elliptical 3 ohm,
27/6; Goodmans 34in. 3 ohm, 17/6; Std.
pentode ofp transformer, 4/6.

valve panel are: B3, UX4, B7g, UX7, ljoctal, Mazda
octal, BS, UXé, B7, loctal, UXS, B9G, 3 blanks are
provided to fit latest type bases, i.e. B9A and BSA.

A.C. MAINS BLOWER
MOTORS

220/230 vole 300 watts, [l4in. diameter
outlet. Housed in metal box and fitted
with dust filter pads. Supplied com-
plete with 4 spare filters, 2 way outlet

adaptor and 2 lengths of hose. Brand
new only £4/19/6 each.
GERMANIUM CRYSTAL DIODES.

ONLY lod. R.E.P. dual range crystal coil
with circuit, 2/6. .0005Smfd. air spaced tuner,
3/6. 2,000 ohm headphones, 12/6 pr.

ELECTROLYTIC CONDENSERS. All
new stock

8mfd. 150v. I/-; 8mfd. 450v. If9; 8X8mfd.
450v. 3/6; 8Xlémfd. 450v. 3/6; 8X!|émfd.
S00v. 4/3; 1émfd, 450v. 2/9; lémfd. S500v.
3/3; 16X16mfd. 450v. 3/6; 16X 16mfd. 500v.
4/3; 30mfd. 450v. 3/3; 32X32mfd. 350v.
4/3; 32X32mfd. 450v. 4/6; 64X120mfd. 275v.
3/6; 100X200mfd. 350v. 7/6; 40mfd. 450v,
3/9; 50X50mfd. 275v. 3/9; 25mfd. 25v. 1/9;
50mfd. 50v. 1/9; 100mfd. 25v. 1/3; 250X250
mfd. 6v. 2/6; S00mfd. 12v. 1/3; 6,000mid.
6v. 3/6; 1000+2000mfd., 6v. 3/6 ; Ceramic/
mica 1pf-.005mfd, 6d. Paper .0l mfd.~.1mfd.
9d.;25 1/-: .5 1/3.

GRAM MOTORS
Special offer. Garrard 200/250 volt
A.C. gram motors with turntables.
Speed adjustable from zero to 45 rpm.
| A real bargain at only 22/6 each.

Extremely simple to operate. Only £5/19/6 each.

EX-NAVY SOUND POWERED
TELEPHONES

This type requires no batteries to operate. Fitted with
hand generator for calling giving a high pitch note. Can
be fitted anywhere. 1deal for factories, offices, field
activities, etc. Only 45/- each.

P/O RELAYS AND KEY SWITCHES
Extensive stocks available at ** CHEAP''
prices. All enquiries welcomed. Special
American relay offer. Typel. 3,500 chm
coil, | pr. changeover contacts, 12v. éma.,
5/6. Ditto 6,500 ohms, 2ma., 6/6 each.
DEAF AID EARPIECES. Brand new,
30 ohm resistance, 3/6. Leads |/-. Midget
valve CK505, 2/6. | meg. pots w/switch,
I/-. Switch | pole 4 way, I/-. Output trans-
former, 2/6.

VMODULATOR 67

These bargain In-
struments contain a
COMPLETE A.C.
MAINS POWER
PACK, input 230
= volts 50 cycles. Out-

put 350 volts. 120ma. and 6.3 volts §
amps. Choke and condenser smooth-
ed and uses 5Z4 rectifier, (Transformer actually 200
ma.) Also included in the unit are || other valves, 5
SP61, | VRII6, 2 EB34 and 3 EAS0, and many other
useful components, pots, resistors, switches, etc.
Size of case 18 x 9 x 7in., which is finished in grey.

Supplied brand new, 49/6 each.

EXPLODERS-CONDENSER-
DYNAMO MKI1

This unit was designed for detonating an explosive
charge but can be used alternatively as a portable pho_to
flash generator, the advantage being that no batteries
are required. Operation is by hand generator supplymg
A.C. pulses, stepped up through a transformer, rectified
by 2 J 50 recs and a final charge is developed across a
émfd. paper condenser of 1,800 volts. A neon indicates
when charged, press button to fire. Supplied brand
new with clrcuit, £3/19/6 each.

AMERICAN GEARED MOTORS

American 24 volt
D.C. motors with
built-in precision
gearbox giving twin
outputs 20 r.p.m,
and 6 r.p.m. Will also operate
on |2v. giving reduced out-
puts, Size 7in. x I3in. Shaft
dia.- $in. Supplied brand new

\1' only 29/6 each.

AMERICAN BEACON
TRANSMITTER/RECEIVERS

RT 37/PPN-2. Brand new and boxed, complete with
instruction book. Equipment comprises transmitter/
receiver with 9 valves (5 3AS5, 3 185 and | [RS), with
built-in 2v. vibrator power pack, spare vibrator, head-
set, connector leads and 10ft. collapsible aerlal. Fre-
quency coverage 214/238 mc/s. Price 72/6 each.

AMERICAN ROTARY
GENERATORS

Input 12 volt D,C. Out-
put 250 volts 80ma.
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.

AMERICAN MULTI-
RANGE TESTMETERS

Precislon series, fitted with the larger
434" meter. 1,000 ohms per volt. Ranges
as follows: A.C. and D.C. volts 0-6,000
volts. D.C. current 0-12 amps. Resistance
0-10 megohm. Six output ranges and
six DB ranges —12 to +78 DB. Supplied
brand new in wooden carrying case
complete with leads and instructions,
£8/19/6 each.

METER BARGAINS
0/100 pamp. 24in. F.M.M.C. ..........

5600 39/6
0/1 m/amp. 24in. FM.M.C. .. Zhll-
0/1.5 amp. A.C./D C. 2in F.M.M.l. 6/6
50 M/amps. 2in. FM.M.C.,, 716
150 Mfamps. 2in, F.M.M.C 6/9
200 Mfamps. 24in. F.M.M. 9/6
I amp. R.F. 24in. Pj. T.C 5/-
4 amp. R.F. 2in, FM.T.C 5/~
300 vole D.C. 2in. F.M.M.C .. 10/6
300 volt A.C. 24in. F.M.M1,.. .. 28—
500/0/500 microamp. 24in,-F.M.M.C,.,. 25/~
50/0/50 amp. 2in. F.M.M.C..... 8/6
20/0{20 amp, Lucas, car type,.,. 8/6

ALL NEW AND UNUSE

2mfa meter rectifiers, S.T.C............. 5/6

VALVE BARGAINS
Large stocks held. Few examples:
5V4 8/6, 6AGS5 316, DK96 9/6, EYSI 10/6,
EF86 12/6, 5Y3 7/3, 6V6 6/6, DL96 9/6,
EF80 10/6, EL84 12/6, 5U4 8/8, 6X5 7/6,
DF96 9/6, ECF80 12/6, Ezsl 10/6, 6Hé
1/9, 6SN7 6/6, DAF96 9/6, ECF82 12/6,
ECC83 10/6, 616 3/6, KT66 12/6, DFS|
7/6, ECC84 12/6, ECL8O 11/6, 2D2I
I(gb. YUILLL 1/9, EF39 5/6, ECH42 10/6,
ECH8I 10/6

ALL NEW AND GUARANTEED

B.S.R. 4-SPEED RECORD
CHANGERS.

Latest model, turnover head, £8/15/- each.

COSSOR DOUBLE BEAM
OSCILLOSCOPES

Model 339A. 200/250 volt A.C. operation.
Supplied in perfect working order £27/10/0 ea.

WESTON MODEL 785
MULTI-RANGE TESTMETER
Sensitivity 20,000 ohms per volt D,C.
1,000 ohms per volt A.C. Resistance
ranges up to 30 megohm. D.C. current
ranges, Ima,, 10ma,, [00ma,, | amp
and 10 amp. A,C. current 500ma.,
{ amp. 5 amp. 10 amp. D,C. volts.
I, 10, 50, 200, 500,.1,000, 2,000v. A,C.
volts. 5, 15, 30, 150, 300, 750, [,500v.
Supplied in wood carrying case complete
with test leads and batteries in perfect

working order. £§2/10/)- each.

oy

%

(RADIO) LIMITED

Phone: GERRARD 8204/9155

3 Cables: SMITHEX LESQUARE
4 LISLE STREET, LONDON, W.C2
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Sowards perfection-
LOWTHER LINEAR AMPLIFIERS

Exclusive Lowther Design and Build

The new range “ Lowther Linear ” amplifiers sur-
pass all previous multi-loop feedback or basic ultra
linear technique by the utilisation of the suppressor
grid of the Mullard power pentode EL34 into the
distributed load circuit which enhances the per-

formance in all detail.

Generous in design, the amplifier’s performance will

' remain at its high laboratory test specification
Lowther Linear Amplifier

LL10 £25 throughout many years of use.

THE LOWTHER MANUFACTURING COMPANY,

LOWTHER HOUSE, ST. MARK'S ROAD, BROMLEY, KENT, ENGLAND. Tel.: RAVenshourne 5225

TRANSFORMERS §

The COMPLETE

TELEVISION COILS  14RGE OR sMALL QUANTITIES
SERVICING TRADE ENQUIRIES WELCOMED
INSTRUMENT CHOKES '

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE . TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM |MPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., M.OS., L.EB., ETC. :
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY :
LIVINGSTONE 226) EST. 1933 :

Write now for
full details -to

|
|
|
AIRMEC LTD {
|

HIGH WYCOMBE
BUCKINGHAMSHIRE

METAL SPINNING OUR SPECIALITY

PARABOLIC REFLECTORS up to 9ft. dia. LOUDSPEAKER HORNS, Etc., Etc.
POWER PRESSWORK to 250 ton capacity, including Hydraulic
GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING

SHAWE METAL SPINNING WORKS

SWINTON STREET, KING’'S CROSS, LONDON, W.C.I.
Phone: TERminus 7422/3 Grams: Alipryde Phone London
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LASKY’S
BATTERY PORTABLE
FOR HOME
CONSTRUCTION ON

PRINTED CIRCUIT

PEAK VALUE FOR MONEY
has been obtained without any sacrifice
of quality or design and the use of the
printed circuit completely eliminates
wiring errors.

10 STAR FEATURES
* PBINTED CIRCUIT, size 7}in. X
jin,
% 4-valve Superhet, med. and long
waves.

Y Low consumption Valves,
Battery Life.

% Ferrite Rod Internal Aerial.

% 3 or 5in. P.M. Moving Coil Speaker
(your choice).

% Brand New T.C.C. Capacitors.
% Automatic Volume Control.
% New Style Contemporary Case.

% Lightweight and Handsome
Appearance.

* Every Component
separately.

CAN BE BUILT FOR

£7.7.0

COMPLETE WITH VALVES
Postage 3[6 extra
CIRCUIT DIAGRAM with assembly

data, all instructions, illustrations and
full shopping list. Price 1/6 post free.

Double

available

DEMONSTRATION MODELS
AT BOTH OUR ADDRESSES

POWER SUPPLY UNIT
above and suitable for most other
battery portables. COMPLETE KIT.
containing printed circuit. 45/-, post
2/-. For 200-250" A.C. mains.

Full details on request.

HI-FI SPEAKERS
Large stocks Goodmans, Wharfedale,
G.Eg.::., Lorenz,

etc., including the
new Wharfedale

3-speaker system.

HI-FI AMPLIFIERS
Full range in stock. Quad, Rogers,
Leak, R.C.A., Pamphonic, Unitelex,
W.B., etc. Demonstrations at Totten-
ham Court Road.

IGRANIC JACK PLUGS, 2/6.

WIRELESS WORLD

BUILD YOURSELF
A HIGH GRADE
RECORD PLAYER!

We can supply the Units,
Amplifiers and Cases for
building either the Auto-
Changer or Single Player
illustrated

Take this opportunity
to  build yourself an s
Auto or Single Player FIM8
of high performance and
handsome "appearance. -
Any_of these Units demonstrated
at either of our addresses.

AMPLIFIER. 4 watt, 3 valve (EL84 output, L63 and
EZ80 rect.), 7in. X 4in. elliptical speaker, separate bass
and treble controls. Will suit any type of auto-changer
or single player. Price, complete with 3 valves, knobs and
speaker. Post 5/— £5/9/6.

CASE FOR AUTO-CHANGER, as illustrated, size
18in. x 15in. X 9in., fawn/brown finish, 79/6
Post 5/-. (Others from 69/6.)

CASE FOR SINGLE PLAYER, as illustrated, size
15%in. x 13in, x 7}in., grey, with black/silver bands. 69/6
Post 5/-.

(Others from 49/6.)

PLAYER UNITS, We recommend the following new
Collaro units with Studio turnover crystal pick-upi—
4-speed AUTO-CHANGER, RC4/456
3-speed AUTO-CHANGER, RC54..........
4-speed SINGLE PLAYER, 4/456 .......... £9 7 0
(Other types of Auto-Changers and Single Players in stock.)
All the above are available separately.

PO VOO OO OOV OO OU UV VN
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CONTINENTAL AM/FM
RADIOGRAM
CHASSIS

5" LASKY'’S

Very special offer

PRICE
of a limited number only at - b
wonderful bargain price! Built

I Carr. 10/6.
throughout of latest high grade

components. 5 valve plus metal rect., gram socket and
switch, piano key wavechange, tone control, independent
AM/FM tunini. Covers med., long and V.H.F. wave~
bands. Valve line-up: ECC85, ECH81, EF89, EABC80,
ELS81. For A.C. malns 100-250 v.

WHATEVER YOU NEED TRY LASKY’S FIRST
* We have one of the largest and most comprehcnsive stocks
in London and are always at your service with advice and
assistance with your problems.

123
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LARGE SELECTION OF 3- and
4-SPEED AUTO-CHANGERS.
B.S.R., Garrard, Collaro, etc. Our
stocks are constantly changing. See us
for what you want.

GARRARD RC.80. 3-speed Auto-
Changer. Full length arm with two
XMS heads or GC2 t.0. crystal head.
Brand new, in makers’ cartons.

List £20/15/~ .
£13.19.6

/15/-.
LASKY’S PRICE
Carr. 5/-.
B.S.R. 4 Spd. with t.0. crystal pick-up.
Incorporates auto and manual control
enabling records to be played singly.
Brand new, in makers® cartons.
LASKY'S PRICE 8 15
Carr, 5/-. o =

SINGLE RECORD PLAYERS

B.S.R.
3-spd. motor and pick-up with HGP.59

type TU.8, as illustrated.

t.0. crystal complete with styli.
LASKY’S PRICE 92/6
Post 3/6.

Above motor and turntable less pick-up,

57/6. Post 2/6.

PICK-UP BARGAINS

Long playing and standard, complete
with turnover crystal cartridge and styli.
DECCA HI/G, brown plastic  32/6
B.S.R. HGP59/3, cream finish,

Post 2/6. 31/ 6

T.0. CRYSTAL CARTRIDGES
B.S.R. complete with two styli.
LASKY'S PRICE [8/6

Post free.

ACOS type HGP.37, as used in latest
rz}dxogre_ntnl;s. lllp and standard. Com-
plete with sty -

Post 1/-. 22/

TRANSCRIPTION 'i‘URNTABLES
by Lenco, Garrard, Collaro.

MORE MONEY-SAYVING LASKY BARGAINS ON NEXT PAGE
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TAPE DECK CASES
ALMOST HALF-PRICE

Strongly made and finished with light

WIRELESS WORLD

SAVE POUNDS'!

ORDER BY POST

WE STRONGLY RECOMMEND THE

DECK Mk. II, 18 gns. |

AMPLIFIER Mk, II,
4 watts, for use with
3 ohms speaker. Magic
Eye, 18} gns.
CARRYING CASE,
£4/18/-.

COMPLETE EQUIP-
MENT less mike, with
tape, in carrying case,
ready for use, 48 gns.

LATEST

Lirenell

TAPE
EQUIPMENT

Come and inspect it and have a demon-
stration.

% Convertible to Sterophonic Record-
ing v 3 independent motors
recording speeds: 33, 7% and 15 i.p.s.
Y twin track recording om 7in. reels
v fast forward or reverse in 45 secs.
Y% plays all types
tapes % Magic Eye recording level
indicator v baffle-mounted elliptical
speaker v 4 watts undistorted output,

Note these features.

*x 3

of pre-recorded

Demonstrations at both addresses. Full details post free.

grey leatherette with black/silver bands,
strong hinges and clasps. Pocket in lid
for tapes and spools, door for micro-
phone, etc. Overall dim.: 15%in. long,
13}in. wide, 9in. deep. Inside dim.:
14}in. x 12%in. X 5}in. A real general
purpose job; will take almost any type
of Deck including Collaro Tape Trans-
criptor, also almost any type of Record
Changer including RC.80, etc.

LASKY’S /

PRICE 59 6 Post 3/6.
LARGE SELECTION OF CABINETS
for TV and radiograms, also carrying cases
for record players, tape recorders, etc.
We have a Case for any type of unit or
combination of units. Your enquiries
invited.

.A‘

BIG BARGAIN IN

ALL DRY
POWER UNITS

By Decca. Suitable for any
battery radio using 1RS,

1T4, etc.,, 67} volts H.T., 14 volts
L.T. Mains input 200-250 adjust-

able. On meta
black plastic cover.

chassis with rubber feet and S, /
Size: 7in. X 5in. X 1}in. 5

T

Mains. lead and on/off switch. Complete with two metal rectifiers

ready for use. Listed at £4/15/-.

LASKY’S PRICE

3 5 /" Post 3/6.

Note: If this unit is too large to fit into your portable,
remember you stand your set on or by it.

IF YOU CANNOT CALL

B,
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LARGE RANGE OF
' TAPE DECKS
| Collaro ¢ Tape Transcrip-
| ter,” £20.
Truvox..
Lane..
Brenell
Wearite

£35

TAPE RECORDERS
Large range, Elizabethan,
Truvox, Sound, Vortexion,
Brenell, etc.

TAPE DECK MOTORS
Antl-clockwise, shaded pole. Col-
laro 25/-. Garrard 26/6. B.T.H.
29/6. Post extra.

and £40.

NEW PLASTIC
RECORDING TAPE
‘¢ Ferrovoice,” on plastic
spool, 1,200ft.  List, 32/6.
LASKY’S PRICE 25/_
Post 1/-.
Spare 7in. spools, 3/6.

SPECIAL OFFER! Mag-
netic Recording Tape, kraft
base. On Cyldon metal
spools: 1,200ft. 11/6; 600ft.
7/6

9/6.

On plastic spools:
1,200ft. 12/63 600ft.
Post 1/-

PURETONE Tape on
plastic spool, 1,200ft., 14/11.
Post 1/- extra,

Al makes of Tape includ-
ing thin long-playing.

TAPE SPOOLS

F.M. TUNER

FOR HOME CONSTRUCTION ON A
PRINTED CIRCUIT

A really first-class Unit.

Note these star features:—

+% HIGH SENSITIVITY.

% ALL BRAND NEW T.C.C
CONDENSERS.

v AERIAL COIL AND R.F. COUP-
LING COIL PRINTED ON
CIRCUIT.

% 5 VALVES AND 2 GERMANIUM
DIODES. .

By the use of a printed circuit the L.F.

and R.F. amplifiers are extremely stable

at maximum gain and results are consis-
tent on all tuners.

Valve line-up:—

R.F. Amplifier, Z719 or EF80.
Mixer and Osc., B719 or ECC85.
1st I.F. amp., W719 or EF85.
2nd LF. amp., W719 or EF85.

2 Germanium Diodes GEX.34.
Driver Limiter, Z719 or EF80.

CAN BE BUILT FOR 8 GNS.

{Including Valves)
Wiite for full instructions,
illustrations, 2/6 post free.

parts available separately. |

data and |

NEW W/B F.M. TUNER

Gives outstanding performance

due to the specialised design

i\t\l/qgrpofrating advangg’d5 circuits.

Vide freq. range—87.

to 108 Mc/s. Price £25
Full details on request.

NEW JASON switched-
tuned F.M. UNIT

A new 4-valve F.M. Tuner in

which the desired programme is

tuned-in by a 3-position switch,

Stable, easily pre-tuned and easily

installed. £1 9/1 6/2

Full details on request.
JASON “ARGONAUT”

A super-sensitive Tuner for F.M.
and medium waves. Complete
parcel with power supplies,
£13/19/6. Post 3/6.

Data Book, 2/-. All components
available separately.

Chassis Assembly, 57/9, post 2/6.
1.F. and Coil Set, 78/-, post 1/6.

JASON F.M. TUNER
8peclal pareel contalning data book,
chassis, front pancl, dial, drive tuning
condenser, full sets of coils. I.F.’s 68 9
ratio detector, ete. Post 2/6., /
DATA ROOK with price list 2/-.

Note: This tuner uses 4-8AM6 and 2
crystals and can be built for £6/15/-,
plus 3/6 post.

DULCI F.M. TUNER
Incorporates its own power supply and
provides complete F.M. coverage.
Complete

Curr. & Pig. 710, £17.10.0

DULCX AM/FM TUNER £20/17/-

FAMOUS MAKE
TURRET TUNER

Complete
with

17 Coil
Sets.

99/6
Post 2/6

3/8

Covers

all Chan-
ucls, Bands 1
an Valves [

uscd: PCC84, B.F. double triode, cascode

R.F, amplifier, PCF80, triode pentode, f.c.

and mixer. I.F. output 33-38 Mo/s.

Easily modifled to other ILF. outputs.

Full instructious and eircuit
diagram supplied,

New TSL F.M. TUNER

High Btability model that will work well
in extreme fringe areas. 6 valves including
Magie Eve and Power supply using the
latest Gorler permeabllity Unit. Fre-
quency 85-101 Mc/s covering all present
and future FM/VHF transmissfons. A
Tuner of high sensitlvity and high
stability. Complete £17/10/-.
Full detalls on request.

METER BARGAIN

2lin. moving coil. Brand new
micro-ammeters F.8.D. 0-750
micro-amps., 15 ohms 15/_
resistance. Post extra.

7in. plastic ........ 3/6
5in. metal .. 1/6
3in. plastic ........ 3/-
9in. Ferrograph . ... 9/6
Post 9d.
GERMANIUM
CRYSTAL DIODES
GEX.00 1/

| 6EX.34

FERRITE ROD
AERIALS

Med. and long waves, wound,
ready for use. Each 8/9, post 1/-
FERRITE ROD
5ln. long, %in. diam., with full
{nstructions for making a Ferrite

rod acrial, 2/8, post 1/-,

STANDARD 2-GANG
CONDENSERS
.0005 mfd., with fixing
feet. Each 5/11. Post 1/6.

| TRANSISTORS
Special Offer.  Junction
type suitable for use in
local station receivers, am-
plifiers and pre-amplifiers,

etc. D
B acl
l Post free. 1 0/-
MULLARD

TRANSISTORS

0C70 0C71 I 0C72

21/~ 24/- 30/-

BRIMAR

TRANSISTORS

T81, 18/-. TS3, 21/-. T83, 24/-.
TP1 or TP2, 40/-.

MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE
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EVERYTHING FOR HOME CONSTRU

AMAZING
OFFER !

S-valve RADIO CHASSIS

Brand new and unused. C./D.C.
200/250 volts. L, 485 ke/s. A v.C.,
4 watts output, 3-statlon pre-ret, frame
aerial, fully aligned, chassis 10x5Mn,
max. hefght 5}in. Completely wired and
ready for use, with the addition of a
#peaker and output transformer. Two
controls, volume and station switch.
Valves used: 10C1, 10F9 or UF4l,
10LD11, 10P14, U404 or UY41.

LAST FEW TO CLEAR AT GREATLY
REDUCED PRICE, less 32 6
valves. Post 3/6. /

5-VALVE RADIOGRAM
CHASSIS complete with valves,
£9/19/6. Carr. & Pkg. 7/6.

MOVING CoOlL
P.M. SPEAKERS
24in. 3in. and 3}in., 19/6.

Sin. [ 6%in. { 8in. | 10in. | 12in.
16/6 17/6 1 25/- | 32/6 | 29/6
64in. with transformer 21/-
7 x 4in. Elliptical .......... 19,6
10 x 6in. Elliptical ...... 32/6
§ GOODMANS [I2in.
AUDIOM 50
P.M. SPEAKERS
10 watts. Limited number

only. Listed at £6/15/-.

LLASKY’S PRICE
Post%ree g 97/ 6

WHARFEDALE
3-SPEAKER SYSTEM

SFB/3. Conslsts of 3 low resonance
spcakers and special crossover unit
fitted in a handsome resonance-free cab-
inet, ul%c 34ln, xoz})ln.l % 12in. Freq.
range 30 ¢/s. to 20,000 cfs

New Price, complete, £39.10.0
Free demonstrations at Tottenham Ct. Rd

LORENZ 3-SPEAKER
SYSTEM

A highly efliclent system specially de-
signed to give the widest angle of sound
distribution and unsurpassed frequency
response, Comprises one 12in. Unit and

ot T R £14.19.6

HI-FI ELECTROSTATIC
SPEAKERS (* TWEETERS”)
Easy to fit to any radio, TV recelver
or amplifier. Full data and eircuit diagram

supplied.
1.8H75. For outputs up to 6 watts, 8/-.

L3H518. For outputs of 10-12 vin!u,
2/8
LSHI100. TFor outputs up to 20 wlmu,
4/~
LPHE83. Moving coll Tweeter, Imp. 5.5

ohms, freq. range 2,000-2,200, 50 c/s,
For outputs up to 6 watis. 2}in. dmmeter
All post free, 39/6.

WIRELESS WORLD

LASKY'S RADIO
CONSTRUCTOR PARCELS

PARCEL No. 1
Contafns evervthing to build a 4-valve
3-wave superhet for 200/250 A.C. mains.
Uses 6K8, 6K7, 6Q7, 6V6 valves. Atirac-

tive wood ecabfpet, walnut veneer, or
plastic cabinet as {llustrated. Size 12x 6)
%5}in. deep. CAN BE BUILT FOR

Carr. and packing 2/6- £7.19.6
PARCEL No. 2

Contains everything to build a T.R.F.

3-valve set for 200/250 A.C.mains, medjum

and long wave. Uses 6K7G, 637, 8V8 and

metal rectlfiers, Neat plastic cabinet,

walnut or {vory finish, or wood cabinet.

Size 12 x 6} x 5}in. dcep. £5 10 o

CAN BE BUILT FOR
Carriage and packing 2/8.
INSTRUCTION BOOK for either above
sets 1/- post free. -

CABINETS ONLg plastic or wood, 17/6-

2/6.

All tely.

ALUMINIUM CHASSIS

18 S.W.G. undrilled, 4 sides,
reinforced corners. Depth 2}in.
6 x4 4/-; 12X8 7/-; 16 X 10 8/3;
8Xx6 5/-; 14x9 7/6; 12x3 4/9;
10x7 6/-; 16 X9 8/-; 12X 6 6/6.
Post 1/- per chassis extra.

FILAMENT TRANSFORMERS

All 200-250 v. 50 c.p.s. primary,
ﬁnest quality, y guaranteed.
63v.15amp. ........ 5/1t
6.3 v. 3 amp.
63v.lamp. ..........
0-30v.2 amp tapped voltages 19/6

RI!55 RECEIVERS

TOR & SERVICEMAN

H.P. TERMS
AVAILABLE
on certain goods.
- Write stating your
requirements.

FAMOUS AMPLIFIERS
BUILT ON T.C.C.

PRINTED CIRCUITS

MULLARd[x) 510"1 ready for use.

Price according to'trans-

formers used, from 15 gns'
COMPLETE KIT and printed

circuit, from 12 gns.

(P)SRAM 311‘2, ready for use.
rice according to trans~

formers used, from 18 gns'
COMPLETE KIT and printed
circuit, from 15 gns.

Book of the Mullard 510, 3/6.
Book of the Osram 912, 4/-.

6-VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES

Famous Manufacturer’s Surplus. 3-wave
Superhet. 13-50 m., 200-550 m., 1,000-
2,000 m. Brand new Mullard valves:
ECH42, EF4l, 163, EB4l, 6V6, g.t.
EZ40 and finest nnllty componenu.
Overall size 13§ x 5in., height 12}in.

lete
Carr. nnsﬂl":lig.c%p;tm. £1° 19 6

% OUR NEW PORTABLE
GRAM AMPLIFIER KIT

will soon be ready. Of very sunall dimen-
sions and suitable for any type of mains
operated portable record player. Price
complete with valves, rectifier and 6in. X
4in. elliptical speaker

will be under

DATA BOOK and shopping list, 1/6,
post free.

TEST PRODS. Red and black, fused

Few only left. Let us have your enquiry. and retractable. Complete with fuses.
Prices from £7/18/6. Pair 2/11.

TRUVOX “SENIOR ' SPEAKER

New and unused
Power handling capacity 15 watts peak.
With a 12ft. cinema horn will reproduce
down to 17 c.p.s.
LASKY’S PRICE 59/6.

DRIVING UNIT (pressure typz)

in maker’s cartons.

Listed at £7/15/-,
Carr. 5/-.

BRAND NEW AND PERFECT 16" METAL CONE C.R.T.

af fford.

AT ENORMOUS SAVING

Convert_to big plcture television at a price you can

Note especially that these are not

‘“seconds ™ but perfect tubes without fault,

b and supplied in original cartons.

\ fication: 6.3 v. heater, ion trap, 14 Kv. EH.T,,

wide angle 70 deg., standard 38 mm. ncck,

duodecal base, magnetic

mum length 17#in. Gives large 11 x 14in. black and white
picture. GUARANTEED BY US FOR 3 MONTHS.

Brief speci-

ocus and deflection. Maxi-

Full data, connections and suggested time bases supplied with

every tube.

LISTED AT £23.9.10 LASKY’S PRICE £8.9.6

Carr. and Insur. 22/6 extra.
Masks, Anti-Corona, Bases and Ion Traps available.
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LASKY’S FOR

VALVES
20,000 IN STOCK

Here are a few examples of brand
new surplus and imported valves.

ER91 76 EV4l 0/6 EY51 1!
EB4  7/6 EF80 10/6 EC84 1
EABCS0 10/~ EF85 0/6 EY88 1.
EAF49 10/~ EF86 12/8 EZ0
EBC41 10/~ EF91 9/8 EZSn
ECC85 10/~ 6KS8 10/8 PCF82 1!
ECC84 15/~ 6V6 9/6

g
b=
PSS e et et el ot i

ECC83 9/ 6K7 5/6

9/~ 6Q7  10/8 P82 ]
ECC81 9/~ 6R 8/6 PL83 1
12AT7 8/8 5Z4 1/~ PY80 1
12AU7 8/8 DAF96 10/~ 6ATS
12AX7 9/6 DL9 10/- 6AT7
ECF82 15/~ DK9 10/~ 185 ¢
ECH42 11/6 DF9s 10/- 384
ECHB1 11/8 Set ot 4 32/8 1T4
ECLS0 DM70 9/~ 7

11/8 IR5
Also full stocks of B.V.A. Valves and C.R.
Tubes at the new lower list prices.
WRITE FOR COMPLETE LIST

MAKERS" SURPLUS TV
COMPONENT BARGAINS

WIDE ANGLE 38 mm.

Line E.H.T, (rans., ferrox-cube
core, 9A6kV.. ... ooiiiiiiiian. 25/-

Scanning Coils, low jmp. line and
IFATG e o vicfaaleiels o - o - - Sateie 0 -0 25/-

Ferrox-cube cored Scanning Colls
and Line Output Trans., 10-15
kV., EY51 winding, Line Trana.
incorporates width and ‘!inearity

control,  Complete with circuit
diagram the pair................ 50/-
Frame Output Transformer........ 816

Scanning Coils low imp. line and

Focus Magnets Ferrox-dure
P.M. Focus Magnets, Iron Cored.
Duoinag Focalisers ..... N d
300 m/a. Smoothing Choken .......
Electromagnetic focus cofl wi
combined scan eoils. ... .

STANDARD 35 mm,
Line Output Transiormers 6.9 kV,

E.H.T. and 6.3 v. winding.

Ferrox-cub® .................... 19/6
Scannlng coils. Low imp. line and

BME . ooovircaenaensaaraneas 12/8

Ditw by Igranic...... 14/8
Frame or line blockin 5

transformer ..... 4/8
Frame output. transformer. ... ...... 718

Focus Magnets:

Without Vernier................ 12/6

With Vernfer ........ . 1718
Focus Coils, Electro-mague 12/8
200 m/a. Smoothing Chokes. . 10/6
MAINS TRANSFORMERS

All 200-230 v. 50 c.p.s. primary, finest
quality, fully guaranteed.
MBA/3. 350-0-350 v. 80 mA., 6.3 v. 4 a.,
5 v. 2 a. Both filaments tapped at 4 volts.
19/8
MBA/? 250-0-250 v, 80 mA., 6.3 v. 3a,,
5 % 2 a. Both fllaments tappcd at 4 volts,
19/8
AT/3. Auto trans. 0-10-120, 200-230-
240 v. 100 watts. 18/6.
MT/340. Tapped mput 200/250 v. 300-0-
300, 100 mA., 5 v. 3 amp., 6.3 v. 1.6 amps
16/8.
MT/341 Tapped input 250-0-250, 120 mA .,
6.3 v. 5 amps.,, fully shrouded. 27/8.

LASKY'S (HARROW RD.) LTD.

Open all day
Saturday. Early

Nearest Station Goodge Street
MUScum 2605,

RADIO

ALL MAIL ORDERS TO. HARROW ROAD PLEASE

PADDINGTON, W.9.

(OppOSIte Paddlngton Hospital)
AD 4075 and CUN 1

42 TOTTENHAM COURT | 370 HARROW ROAD,
SKYS ROAD, W.1.

closing Thursday
(both addresses)
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plug for 6 v. or
12 v. Louvred

6v.orl12v.4amps. ..
Above ready for use. Carr. 2/9,
HEAVY DUTY KIT

R.S.C. BATTERY CHARGING EQUIPMENT

56/9
Carr. 2/9 extra.

Grommets, panels and circuit.

——

All for A.C. MAINS 200-250v., 50 c/s-
Guaranteed 12 months

Ang{%MRglé%D ASSF-MBLED CHARGERS | BATTERY CHARGERKITS Assembled 6 v.
6v.lamp. .......... 19/9 | Consisting of Mains Trans-
6 vz. or 12 v. 66 v. <2>r 12v.1 amp. .. %;;g former, F.W. Bridge, Metal or12v.4amps.
. 2 amps. VA2 J8 MDS S ) Rectifier, well ventilated steel itted Amm
f}fﬁedsﬁ?l"c‘ifi 6v.orl2v.2amps... 38/9| 5" Fuses, Fuse-holders, f;xt'ti:gle cha?gCer :23

ector. Also selector
plug for 6 v. or 12

CO-AXIAL CABLE. 75 ohms, 1in., 8d. yard.
Twin screened feeder, 11d. vard.

5§ CORE FLEX. Henleys circular rubber
14/36. Each lead colour coded. 1/6 yd.

DIAL BULBS, M.ES,, 8 v. 02 a., 6/9 doz.
6.5 v. 0.3 a., 6/9 doz.

ELECTROLYTICS (current production).
NOT Ex Govt.

Tubular Types Can
8mfd. 450 v... 1/9 }g x;;fgsoaso i 141;
fd. . 206 . v, .
S seov 28 lemfd 500v. 3
J6UF 130 v. ..  2j9 32#E350v... 2/11
& i 32 mfd, 450 v.  4/9
16uF 500 v. ..  3/9 100mfd.450v. 4/9
8-16uF 500 v. 4/11 88uF450v... 2/9
B2y .. 13 SlE 40 5/11
50uF 12 v. 1/3 D v.
e v 1;9 3232uF 350 v.  4/9
’ — 32-32uF 450 v.  5/9
50uF 50 v. 19 4. -120 mfd. 350
100mfd. 12 v. 19 g 7 776
100 mfd. 25 v.  2/3 100-200 mfd.
6,000 mfd. 6 v. 3/11 275 v. .... 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.

EX GOVT. METAL BLOCK PAPER

CONDENSERS
4mfd.500v... 2/3 8 mfd. 500 v... 4/-
4mfd, 1,000 v. 3/9 10 mfd, 500 v.  4/9
4mfd 1,500 v. 5/9 8-8mfd. 500 v. 5/11

4 mfd. 400 v. plus 2 mfd. 250 v.

EX GOVT. VALVES. VRI137, EA50, EB34,
11d.; SP61 2/3; 4SHA 1/3; EL32 3/9, VS110
l/ll KTa4 4/9; 6]5 3/9; 6V6G, 5U4G 5/9;

6K7G, 2/11; 35Z4, 6X4 5/9- EZ80, EF80, 7/9

EX GOVT. UNITS, t);}l:e RDF1 in original
sealed cartons with 14 valves including 574G,
etc., trans., L.F. choke, Rectifier, etc., etc. We
cannot enter into correspondence regarding
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
Long and Med-
ijum wave 3
valve 200-250 v.
A.C. Mains re-
ceiver with
selenium recti-
fier. For inclu-
sion in cabinet
tllustrated above
or walnut venecred lypc It employs valves
6K7, SP61, 6F6G, and is specially designed
for 51mphcuy in wiring. Sensitivity and quality
is well up to standard. Point-to-Point wiring
diagrams, instructions and parts lists, 1/9.
This receiver can be built for 2 maximum of
£4/19/6 including cabinet. Available in brown
or cream bakelite or venecred walnut.

TRANSFORMERS
Fully shrouded upright. Primary 200-230-
250 v. Sec. 425-0-425 v. 150 mA. 6.3 v.
3 a,5v. 3a, 33/9. Drop through type
tropicalised 250-0-250 v. 70 mA., 6.3 v.
25 a, llﬁ 230-0-230 v. 60 mA., 6.3 v.
25 a. idget, 2} x3x2iin. approx.,
11/9. Post 2/9 on any of abova

metal case, fin- 12 v. 30 amp. Suitable for gz ‘z"agp‘; 1amp. .. gg;g v. charging. Double
ished attractive garage or firm with a number | ¢ ¢ or 12 v, Zamps N 31/6 fused. W°}1 ven-
hammer_ blue. vehicles. Mains input | g y. or 12 v. 4 amps. .. 49/9 tilated  steel - case
Ready for use 200/250v 50 c/s. Outputs 12 v, ‘ . c ;i"“.h blue hammer
with mains 15 amp. twice. Consists of | MAINS TRANSFORMER e, 69/6
and output , Mains Trans. 2 Metal Rec- | AND F.W. RECTIFIER s Y.u‘l’r . d
leads, Double tifiers, 2 Meters. 4 Fuses. 4 | To provide mean charging rate use wi ; mdamscan
Fused. 47/9 Terminals. 2 Rheostats and | of 5 amps, Circuit supplied. gu!put ot Aty

Only / carr. 3/6. circuit. Only 9 gns., carr. 15/-. ' 42/6 plus 3/- carr. /9.

SELENIUM RECTIFIERS EX. GOVT. MAINS TRANSFORMERS 2505mxAG(5)¥{T L T CHOKE? 2o
L.T. Types 6/12v. 6a. .. 19/9 All 230 v. 50 ¢/s. input 250 mA", 3 H., 50 ohms 19
2/6 v. 3 a.h.w. 1/9 6/12v.10a. .. 25/9 (120-0-120 v. 40 mA, ....:........... 5/9 150 mA., 10 H 50 ohms /
6/12v. Jahw.  2/9 H.T. Type HW. 300-0-300 v. 150 mA., 4 v. 3 a. 9/9 | 150 mA_; 6-10 H., 150 ohms, Topicalised  6/9
F.W. Bridge Types 120 v. 40 mA.  3/9|250-0-250v.80 mA,, 6.3v.3a,6.3 100 mA., 10 H., 100 ohms, Parmeko /9
6/12v. 1 a. 4/11 250 v. 50 mA.  5/9| Potted 44-3}-3in, ..... 11/9 | 100 mA_, 5 H., 100 ohms, Topicalised .. 3/11
6/12 v. 2 a. 8/9 250 v. 80 mA 7/9 | 460 v. 200 mA., 6.3 v, 5 a. 22/9 | 59 mA., 50 H., 1,000 ohn”xs 6/9
6/12 v. 3 a, 11/9 250 v. 150 mA. 9/9 LT ty’pe 1 an’lp, HoBian ece ERCRg b
6/12 v, 4 a. 14/9 300 v. 275 mA, 12/11 MANUFACTURERS SURPLUS - L

SPECIAL OFFERS. Small 2 gang
variables .0005 mfd., 4/9. 8-8 mfd., 450 v.
Electrolytics (midget) in lots of six, 1/6 ea.
32-32-32 mfd., 250 v. 24 X 13ins. In lots
of six, 2/3 ea.

MAINS ENERGISED SPEAKERS R.A.
2-3 ohms. 8in. Field 600 ohms., 10/9.

R.S.C. BATTERY

Type BM1. An all dry bat-
tery eliminator. Size 54 °
4} X 2in. approx. Comple!ely
replaces batteries supplyin,
1.4 v. and 90 v. where Xl
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.

TO MAINS CONVERSION UNITS

Type BM2. Size 8 x 5} X
2%in. Supplies 120 v., 90 v,
and 60 v., 40 mA. and 2 v.
0.4 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 cf/s. SUITABLE FOR
ALL BATTERY RECEIV-
ERS normally using 2 v.
accurnulator. ~ Complete kit
with diagrams and instructions

Ltd Canada. Price only 9/11.

MINIATURE MOTORS. 24/28 v. D.C. or A.C. Size only
21X 1}ins. Spindle 1}ins. long, {in. diam. Made by Hoover

49/9 or ready for use 59/6.

T.V. CABINETS. For 15,
16 or 17in. tube. Table

VIBRATORS. Osk 2 v. 7 pin. synchronous, 7/9. g;‘r’fegmw“h doors, 79/,
R.S.C. TRANSFORMERS
FULLY GUARANTEED. INTERLEAVED AND IMPREGNATED
MAINS TRANSFORMERS | FILAMENT TRANSFORMERS
Primaries 200-230-250 v. 50 c/s. Primaries 200-250 v. 50 ¢fs.
FULLY SHROUDED UPRIGHT MOUNTING |$3V-15a .. 5/9 024563 v.
\ 3v.2a .. 106 4a ...... 16/9
250-0-250 v. 60 mA.,, 6.3v.2a,5v.2a, 0-4-6.3 v. 2 a. 719 6.3 v. 6 A 17/6
| aidgetune 2ham ey BS[eawss T el w5
-0- v. mA.,63v.2a,5v.2a. f
250-0-250 v, 100 mA., 6.3 v.-4 v. d a., c.L., 2via .. 75 2dv.iswl e
0=4-55v- 30ac. ... .t g 25/9 | CHARGER TRANSFORMERS
250- 0-250v 100 mA,,6.3v.4a,5v.3a. 23/9 | All with 200-230-250 v. 50 c/s. Primaries:
250-0-250 v. 100 mA_ 6.3v.6a,5v.3a, 0-9-15-v. 1} a, 11/9; 0-9-15 v. 3 a., 16/9;
for R1355 conversion  ............ 31/~ 0-3.5-9-17 v. 3 a., 17/9; 0-9-15 v. 5 a.,, 19/9;
300-0-300v. 100 mA,, 6.3v.4a,5v.3a. 23/9|0-9-15v. 6 a,, 23/9.
300-0-300 v. 100 mA.,,6.3v.4v.42a,ct
0-4-5v.3a, ....... 00000 T 26/9 | ELIMINATOR TRANSFORMERS
350-0-350 v, 100 mA., 6.3v. 4 a.,5v.3a, 23/9 | Primaries 200-250 v. 50 ¢/s.
300-0-300v. 130 mA,, 6.3 v, 4a ct 6.3 v. 120 v. 40mA., 5-05v. la. ..........
1 a., suitable for Mullard 510 Amphﬁer 33/9 | 90 v. 15 mA., 6-0-6 v., 250 mA.
350-0- ’350 v. 100 mA,,6.3v.-4v,,4a,ct.
0-4-5v.3a .0ouiieniiin s 26/9 | OUTPUT TRANSFORMERS
350-0-350 v. 150 mA., 6.3 v. 4a.,,5v. 3a. 33/9 | Midget Battery Pentode 66:1 for 384, etc. ~ 3/6
350-0-350 v. 150 mA., 6.3 v. 2 a,, 6.3 v. Small Pentode 5,000Q to 32 ........ 3/9
2 VAT T - . e 0 ooy 33/9 | Standard Pentode, 5,000Q to 3Q2 .. 4/9
425-0-425 v. 200 mA., 63 v. 4 a, c.t., Standard Pentode, 8,000Q2 to 3Q 4/9
63 v. 4 a. ct, 5 v. 3 a., sultable Multi-ratio 40 mA. 30:1, 45:1, 60:1,
Williamson Amplifier, etc. .. ........ 49/9 | 90:1, Class B Push-Pull .......... 5/6
450-0-450 v. 250 mA., 6.3 v. 6 a,, 6.3 V. Push-Pull 8 Watts 6V6 to 5 ohms...... 8/9
68,5Ve3 8 ..iireniinioniaineies 69/6 gusg-gﬁ} 11%-1122 V‘f’vms 6V6 to 32 0{, 15Q  15/9
TOP SHROUDED DROP-THROUGH TYFE 5B or 150 e T Y 1609
260-0-260 v. 70 mA., 6.3 v. 2a.,5v.2a. 16/9 | Push-Pull 15-18 Watts, secuon,allywound,
350-0-350 v. 80 mA.,6.3v.22a,5v.2a. 18/9 616, KTé66, etc., to 3 or 15 ohms 21/9

250-0-250 v. 100 mA.,6.3v.4a,5v.3a.
300-0-300 v. 100 mA., 6.3 v.-4 v. 4 a,,
(Ko (=L RVHE) Bl g § o o, AU I
350-0-350v.100mA.,6.3v.4a,,c.t.5v.3a.
350-0-350 v. 100 mA., 63 v.-4 v. 4 a.
(L (TR BTN b R T e
350-0-350-v. 150 mA , 6.3 v. 4 a., 5 v. 3 2.
E.H.T. TRANSFOf{MERS 2,500 v.
5 mA,, 2-0-2 v. 1.1 a,, 2:0-2 v. 1.1a,
for VCR97, VCR517

22/9

23/9
22/9

23/9
29/9

Push-Pull 20 Watt high-quality section-
ally wound, 61.6, KT66, etc.,to 3 or 15Q 47/9
Williamson type exact to spec. 85/—

SMOOTHING CHOKES

250 mA., 5 H,, 100 ohms ............ 11/9
150 mA., 7-10 H., 250 ohms . ... ...... 11/9
100 mA., 10 H., 200 chms ,......... 8/9
80 mA., 10H,3500hms ............ 56
60 mA,, 10 H,, 400 ohms ,...........
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R.S.C. A6 ULTRA

NEW 1956 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. Tone Control Pre-amp stages are
incorporated. Sensitivity is extremely high.
Only 30 millivolts minimum input is required
for full output. THIS ENSURES THE
SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. Separate Bass and Treble controls give
both ““Lift* and “cut” with ample tone
correction for long playing records. AN
OUTPUT SOCKET WITH PLUG IS
INCLUDED FOR SUPPLY OF 300 v.
20 mA. and 6.3 v, 1.5 a. FOR A RADIO
FEEDER UNI Price in kit form with
easy-to-follow wiring diagrams.9 GNS.
Only carr. 10/-.
Or Factory built with 12 months’ guarantee,
SOA- extra. TERMS ON ASSEMBLED
UNITS with extra input. DEPOSIT
28/9 and 9 monthly payments of 28/9. If
required an extra input with associated vol.

control can be provided so that two separate inputs such as

mike *
and gram., etc., etc., can be simultaneously applied for mixing purposes.
Extra cost of this 13/-. Cover as illustrated 17/6 eéctra.

ke
XPORT ENQUIRIES INVITED

LINEAR 30 WATT AMPLIFIER

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 17 D.B. in
main_ loop. CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response + 3 D.B,
30-20,000 c/cs., 12 D.B. ““lift” at 50 c/cs.,
12 D.B. “lift® at 12,000 c/cs., Hum and
noise 70 D.B. down. Good quality reliable
components used. Chassis fimish blue
crackle. Overall size 12 X 9 X 9in. approx.
Power consumption 150 watts. For A.C.
mains 200-230-250 v. 50 c/cs. 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
ORGAN, GUITAR, etc. FOR DANCE

BANDS, GARR[S_ON THEATRES, etc., etc.
We can supply Microphones, Speakers, Rotary Converters, etc., at
en cash prices or on terms with amplifiers.

R.S.C. TA1

1

Ready for use
GNS, Carr. 7/6

heads is assured.

HIGH QUALITY TAPE |DECK AMPLIFIER

FOR ALL DECKS WITH HIGH IMPEDANCE RECORD/PLAYBACK AND
ERASE HEADS. Buch as Lane, Truvox, etc., or matched to low impedanoce
erase heada as fitted latest COLLARO TAPE TRANSCRIPTOR. 18
size 12-7-3in. Overall size 12-7-6}n. For 230-250 v. 50 c/cs. A.C. mains.
Output for standard 2-8 ohm speaker. Only 15 millivolia input required for
full recording. Only 2 millivolts ing h
Magic Eye recording level indleator,
Can be used as gram. amplifier with input of 0.75 v. R.M.8. Negative feed-
back equalisation. Linear frequency response -+ 3 D.B. 50-11,000 c/cs.

d from g head,

input req;
Provision for feeding P.A. amplifier.

Facllitles for recordings at 15in., 74in. or 33in,
per second. Automatic cqualisation at the turn
of a knob. When switching from record to
playback position automatic demagnetisation of
PERFORMANCE I8 COMPARABLE WITH UNIT3

AT OVER TWICE I'HE COST. LEAFLET éd.

H.M.V., LONG PLAYING RECORD TURNTABLE COM-
PLETE WITH CRYSTAL PICK-UP (SAPPHIRE STYLUS).
Speed 33} r.p.m. BRAND NEW. CARTONED. Only
£3/19/6 (approx. half price). Carr. 5/- (for 200-250 v.
A.C. Mains).

RS.C. 4-5 WATT HIGH GAIN AMPLIFIER
TYPE A5

A highly sensitive 4-
valve quality amplifler
for the home, small
club, etc. Only 50 milli-
volts input is required
for full output so that it
is suitable for use with
the lateat high-fidelity
pick-up heads in addi-
tion to all other types of
pick-ups and practically
all mikes. Beparate Basg
and Treble controls are
provided.  These give
full long playing record equalisation. Hum level is negll-
gible. being 71 D.B. down, 15 D.B. of negative feedback 15
used. H.T. of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a, is
available for the supply of a Radic Feedar Unlt or Tape
Deck pre-amplifier. For A.C. mainas input of 200-230-250 v.,
50 e/s. Output for 2-3 ohm speaker. Chassis s not allve.
Kit is complete in every dctail and includes ‘ully punched
chassis (with basepiate) with the bbie ham Jer finish. and
point-point wiring dlagrama and instructious. Exceptional
value at only £4/15/-, or assembled ready for use 25/-
extra, plus 3/6 carriage.

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER
A highly itive 4-valve lifler using negative feedback
and having an excell q
and Tome Control stages are incorporated with separate
Bass and Treble controls giving full tone compensation for
Long Plaving records. Suitable for any kind of pick-up
including latest high fidelity types. H.T. of 2560 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 basepiate. For A.C.
mains 200-250 v. 50 cycles. Output for 2-3 ohm speaker.
Complete kit of parts with point-to-point wiring diagrams
and instructions. Only £3/15/-, carr. 8/6 or factory built
22/6 extra.

P.M, Speakers recommended for use with above

amplifiers.

Plessey 10in. 3 ohm with high flux density magnet. Only
8/9.

P.M. SPEAKERS. 2-3 ohm, 5in. Goodmans, 17/8, 7 x 4in.
Elliptical, 19/6, 64in. R.A., 15/9, 8in. Rola 19/9, 10in.
R.A., 26/9, 12in. Plessey, 29/11. 12in. Plessey 10 ohms,
10 watts, 3 gns.

GARRARD 3-SPEED AUTOMATIC RECORD

CHANGERS.
Latest Model Mixer Type RC110. Fitted high
fidelity turnover erystal pick-up head with dual
point sapphire stylus. Baseboard size 14 12}in.,
height above, 4in. Below, 24in. For 200-250 v. A.C.
mains, Limited number. Brand new cartoned.
Only £7/19/86, plus 3/8 carriage.

LINEAR MINIATURE 4/5 WATT QUALITY AMPLIFIER.
Suitable for use with Garrard B.S.R. or any other record
playing unit, and most microphones. Total negative feed-
back 18 db. Beparate Bass and Treble Controls. For
convenience when mounted in caubinet, 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 x5 x 5}in. high.
Chassis is fully lsolated from wains. Quara itecd 12 months,
Only £5/19/6.

MICROPHOYES. High fidelity crystal types. Acos 33-1
hand or desk tvpe, 50/=, Plezzc with heavy floor base and
telescopic tem, £68/19/6.

RCA 20 WATT RE-ENTRANT SPEAKERS. Ffor 16 ohm
or 609 »hm matching. Brand New. Ideal for any outdoor
work. Only 8 Gos.

R.S.C. ULTRA LINEAR
12-WATT AMPLIFIER

NEW 1956 MODEL A8 HIGK-F.DELITY PUSH-
PULL AMPLIFIER WITH *“BUILT-IN' TONE
CONTROL, PRE-AMP. STAGES

High sensitivity. Includes § valves (807 outputs), High
Quality sectionally wound cutput transformer, specially de-
aigned for Ultra Linear operation, and reliable small con-
densers of current manufacture, INDIVIDUAL CONTROLS
FOR BASS AND TREBLE * Lift ”* and ** Cut.” Frequency
response == 3 db. 30-30,000 o/cs. 8ix negative teedback loops.
Hum level 71 db. down. ONLY 70 millivolts INPUT
required for FULL OUTPUT,. Buitabje for use with all
makes and types of pick-ups and practically all mierophones.
Comparabie with the very best designs. For STANDARD
or LONG PLAYING RECORDS. For MUSICAL INSTRU-
MENTS such as STRING BASS, GUITARS, etc. OUTPUT
SOCKET with plug provides 300 v. 20 mA. and 6.3 v, 1.5 a,
For supply of a RADIO FEEDER UNIT. 8ize approx.
12-9-7in. For A.C. mains 200-230-250 v. 50 c/cs. Qutput
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.

PLESSEY DUAL CONCENTRIC

12 in. P.M. SPEAKERS
r (15 ohms), consisting
— of a high quality 12in.
speaker, of orthodox
design supporting a
small elliptical spea-
ker ready wired with
choke and condensers
to act as tweeter,
This high fidelity unit
is highly recommen-
ded for use with our
A8 or any similar

amplifier. Rating is
10 watts. Price only
£5/17/6.

CG. (LEEDS) LTD.

32 THE

Open to Callers: 9 am. to 5.30 p.m.

CALLS.

Terms C.W.O. or C.O.D. No C.O.D. under £I.
£2, 2/9 extra under £5 unless carriage charge stated.
Saturday until | p.m.

25

Postage 1/9 extra en all orders under
Fuil Price List 6d. Trade List 5d.

Unapproachable value at £7l‘|5/_ or factory bullt
45/- extra. Carriage 10/-. If required louvred metal cover
with 2 carrying handles can be supplied for 17/6. Where
an extra input socket with associated volume control is
required for mixing purposes this can be provided for 13/-
extra. TERMS ON ASSEMBLED UNITS with extra input
as mentioned above. DEPOSIT 25/8 and nine monthiy
payments of 22/4.

LINEAR **DIATONIC” 10-WATT HIGH FIDELITY
AMPLIFIER. Incorporating pre-amp. For A.C. Mains
tnput 200-230-250 v. 50 o.p.s. A compact attractively
finished unit with two separately controlled inputs, and
outputs for 3 and 15 ohm speakers, Beparate Bass and
Treble controls. Five latest type miniature Mullard valves.
Only 12 Gns, Carr. paid. Send 8.A.E. for leaflet.

W.B. *STENTORIAN” HIGH FIDELITY P.M. SPEAKERS.
HF1012, 10 watts, 15 ohm (or 3 ohm) speech coil. Where a
really good quality speaker at a low price is required, we
highly recommend this unit with an amazing performance,
£4/10/9. Please state whether 3 ohm or 15 ohm required.

SUPERHET FEEDER UNIT

Design of a high quality Radfo Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/ohanger is used. Pentode L.F., and double Diode Second
Detector. Delayed A.V.C. Ae./Grid F/C Coupling is by
bottom end Condenser Coupling giving freedom from
alignment troubles when Ae. of varying lengths and capacity
are used. Both Frequency Changers and I.F. valves are
A.V.C. controlled from the very low distortion Double
Diodes so arranged that very high Percentage modulation
of the Transmitter can be handled without distortion. The
feed for the delayed A.V.C. is arranged so that A.V.C.
distortion is avolded. The W. Ch. 8w. incorporates Gram,
position. Controls are Tuning, W., Ch., and Vol. Qutput
will load most Amplifiers requiring 500 MV. input depending
on Ae. location. Only 250 v. 156 mA. H.T., and L.T. of
6.3 v. 1 amp. required from amplifier. 8ize of unit approx.
9-6-7in. high. Bend 8.A.E. for Ulustrated leaflet. Total
bullding coat s £4/15/-. Point-to-Point wiring diagrams
and instructions, 2/68.




128

WiIRELESS WORLD

MarcH, 1957

There is always a fine selection of equipment at

A room -to - room
telephone . . .

Ideal for two-way conversation,
house-to-garage or internal com-

munication.
@® No batteries re- \\
quired
No soldering re-
quired
® ]Just connect it up and
it works

ey
—_
!

\
— G The sets consist of 2 high-quality
\ - \ microphone([receivers  (new and
/
<

/ boxed) and 15 yards of twin wire.
- ))) - COMPLETE FOR 8/6
\ plus 1/6 postage

»

R1155 RECEIVERS

Air Tested, in good secondhand condition.
packing and carriage.

TWIN COUNTERS

(Gallons gone) 24V, reading 4 figures and reset contained in housing,
size 4in. dia. by 5in. long, 15/- plus 2/- p.p.

NICKEL IRON CELLS
1.2 volt, size 3}in. x 2%n. X lin,, unfilled 5/~ each, plus 1/- p.p.

AN/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 °* Wireless
World.” PRICE 7/6 p.p.

Price £6/5/-, plus 10/-

GRAM MOTORS
A.C. mains (B.S.R.), brand new and boxed 19/6 p.p.

ALTITUDE SWITCHES

(U.S. manufacture) containing a double pole 11-way switch (Yaxley
type) and 14 2.5 K ohms 1 watt resistors 10% contained in metal box
3in. dia. by 5in. long with 1}in. skirted pointer knob. Brand new and
boxed 4/- p.p.

MINIATURE LF. STRIPS

Size 103 x 2} X 3in. Frequency
9.72 Mcfs. 2 EF.92s and 1
EF.91 LF. amps. EB.91. DET/
AGC. EF.91 AGC. Amp. ani

EF.91 Limiter. Circuit sup-
plied.

Price 8/ less valves.
Post paid.

BATTERY CHARGING LEADS

zlyds. of cab tyre twin cable, and 2 large crocodile clips; new and boxed-
3/- p.p.

INDICATOR LAMPS

American panel type complete with 6 v. bulbs in set of 4, 3 green ‘ewels
and 1 red jewel, 10/6 post paid.

® ® & & 6 ©o & & & &6 0O O & © & O 9 O

N TRANSMITTER Type T1131-L

Frequency 100 to 156 Mc/s. Output 50 W. Crystal con-

°
°
Housed o
°
°
o

trolled. 200-240 v., 50 c.p.s. Power supply.

o in 6ft. standard on 19in. rack. In new condition complete
with valves.

' Send for full detasls,

9 © & 6 & & & 0 © © & o o © 6 0o 0 o o

APQ.2. RADAR/JAMMING UNIT

Freq. 450-710 Mc/s. Containing 931a Photo Multiplier Cell complete
with resistance network and light proof box. Wide band ampfiﬁcr
2 6AC7, 1 6AG7, 2 388a. This unit is similar to the A.P.Q9 Jamminz
Unit. Brand new £5 plus 10/- carriage.

TYPE 62A INDICATORS

Ideal for conversion to oscil-
loscopes, T.V. units, etc. Con.
taining VCR.97, 12 VROl §
(EE.50), 2 VR.54 (EB.34),
3 VR.92 (EA.50), 4 CV.118
(SP.61). Slow-motion dial, 13
Pots and scores of useful
components. Size 8% x 11} x
18in. In wooden packing case,
£3, carriage 7/6.

BENDIX TRANSMITTERS

TYPE T.A. 12B Master oscillator type transmitter. 4 channe! 40 W.
operation provide telephone, CW or MCW in frequency ranges of 300-
600 kcfs, 3-4.8 Mc/s., 4-6.4 Mc/s., 4.37-7 Mc/s. Each of the 4 channels
has its own oscillator and uses a 128K7. The IPA stage consists of an
807, while the PA is two 807s in parallel. Size 10}in. X 6%in. X 15}in.
Price £3/15/-, plus 10/- carr.

INVERTERS

Miniature 3-phase (ex-compass-unit) 24 v. input with 17 v. 3-phase,
400 cfs. output. These have been used by model makers as motors
and are known as the **5/- Motor.” Wllfrun quite successfully on
12 volts. §/- plus 2/- p.p.

POWER UNIT Type 173

24 volt D.C. input, 120 v..
60 mA. output. Containing
Vibrator Transformer, 12 volt
Vibrator, two 120 volt Sele-
nium Rectifiers. Chokes and
Condensers, Size 10}in. X 6in.
% 3in, Price 12/6 post paid.

2in. MAGSLIPS

50 v. 50 cycle transmitter and receiver units.

Accurate to 1/10th deg.
Guaranteed good working order, 35/- a pair, plus 3/- p.p.

MORSE SIGNALLING LAMPS

(Aldis type) 5in. dia. with sighting arrangement, 2 handles, keying
switch, and 2 yards cable. In wood carrying case, 10/- plus 3/- p.p.

SPECIAL OFFER

MALLORY VIBRATOR PACKS
12 volt, 150 volt 40 mA. Brand new and boxed, size 5}in. X
5%in. X 3in., 12/6 each p.p.

EARPIECES

2,000 ohm C.H.R. or balanced armature type, low resistance single
units 3/6 each, plus 6d. p.p.

STUD SWITCHES

20 segment 5/16in. studs, base 5in. square with handle and housing.
New and boxed, 5/- each, plus 1/6 p.p.

POST OFFICE COUNTERS
500 ohm, 4 figure. no reset; size 5 X 1} X lin, 5/« each, p.p.

All these fine offers are on display at !)
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R.F. UNITS 3 em. TEST SET

R.F.24 20-30 Mc/s. Switched Tuning. TYPE 263

Valved 9/6 each.

R.F.25 40-50 Mc/s. Switched Tuning.
Valved, 9/6 each,

R.F.26 50-65 Mc/s Variable tuning, valved,
Damaged dials 20/- each; perfec: dials
25/~ each.

Containing transmission
type w/meter complete
with detector unit 9280-
9480 Mc/s, attenuator
unit, 2 coaxial to wave-
guide feeders, imped-
ance matching unit,
medium power dummy
load, standing wave
indicator with lock us-
ing CV.263 indicator
valve, metered indicator
unit, various connectors.
Suitable for testing
medium and low power
radar installations. Price
£20 carriage paid.

Packing and postage 3/- each.

RECEIVER & POWER SUPPLIES
cn'300/1 Auwailable for callers only.

RECTIFIERS
Chassis cooled, brand new, 125 volt, 80 mA., 4/9 p.p.; 250 volts, 50 mA.

8/3 p.p.
BEACON RECEIVER BC-1206-A WAVEMETER TYPE W.1310
Coverage 155 to 230 Mc/s. continuous, complete with Test Prod.

Covering 200-400 Kcfs. Valve line up: 6K7 R.F.; 65A7 frequency I Input 230 v. 50 cycles. New conditlon, £3/10/-, plus 7/6 carr.

changer; 6SK7 L.F. amplifier; 6SQ7 det.; 28D7 O/P. This was designed
to run on 24/28 V. D.C. HT/LT. Excellent basis for car radio. Size: SMALL MAINS TRANSFORMERS
Input 230 volt 50 cycles, output 250 volt 40 mA., 6.3 volt 1.5 amp.

6 x5 x4in. Good working order. £3/5/- each plus 3/- carr.
Size 3.9 X 2.4 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. cutput,
Price 15/6 each, plus 1/- p.p.

HEATER TRANSFORMERS
6.3 volt, 1} amp. Brand new, 6/6 each plus 1/- p.p.

VALVE TESTERS ¢
MODEL 314

This model is of American
manufacture and versatile,
free-point return valve
tester. Its design is such
that it enables the user to
test any type valve,
regardless of its filament
voltage or base wiring.
Flexibility is attained by
using individual lever
switches for each valve
element. Complete cov-
erage of Americari Series
including Acorns.

ILF. AMPLIFIER UNIT

460 kefs. with IT4. Brand new and boued. Fully
screened in plug-in box. Size 2}in. X lin. X 4}in

Price, with circuit, 10/= each, plus 1/- p.p.
PRICE: £10 Plus 10/- carriage.

REFLECTOR (RADAR)
Dinghy type 3 X3 x3ft. aluminium struts and 12 wire mesh planes,
Originally used as a device for rescue detection. Brand new and boxed THROAT MICROPHONES

4/= plus 2/- p.p. Type T30. U.S. Manufacture
MARCONI RECEIVER B29 l Complete with elastic strap. Lead terminating at 2-pin plug PL.291,

Frequency 15-560 Kc/s in 4 bands. Brand new £10 plus £1 p.p. and socket JJ-048. New and boxed, 3/- each, post paid.

Make a miniature POCKET RADIO

Incorporating high “Q” THE COMPLETE KIT OF PARTS
s H s includes a Type OL10 Hearing Aid (with
teChnlque using the New Ferrite Crystal micrzghone) in perfect workin

rod. Made possible by simple order with miniature earphone and moulde:
conversion of an ex-Govt. Hear- ear insert attached; ferrite rod, germanium

This conversion can be carried out  Batteries 1.5v L T (Type D 18)
30vH T (Type B119).... 4

NOTE: As the crystal microphone is not

SEE and HEAR this Miniature used e Pocket Rallioy it cans if cheed,
e used as a general microphone and it does
POCKET RADIO demonstrated. not require a matching transformer.

NOTE: Carriage prices quoted apply only to England and Wales.

BROS. LTD. Telephone: LANgham 014]
DEPT. ‘W,” 52 TOTTENHAM COURT ROAD, LONDON, W.I

Shop hours 9 a.m. to 6 p.m.—Thurs.: 9 a.m. to | p.m. OPEN ALL DAY SATURDAY

ing Aid, size: 37 x 2} x lin. ﬁg&;,ctcl%?gonems, circuit diagram and full

Technical Details. A Germanium PrRICE £2 6s. 0d. Post paid

Diode Detector circuit followed by ALL compoi%{g SOLD

the existing 3 valve Amplifier, giving . SEPARAT

adequate amplification throughout gﬁfic‘“’é’a}’rﬂ’;ﬁé&. RIS e e

the medium wave band. Ferrite Rod ................ 50

Conversion Components 4 0

8
3

in approximately 30 minutes.
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:TAPE AMPLIFIERS :

The ““fidelity’’ TAPE AMPLIFIER Model HF/TR2
WITH POWER SUPPLY UNIT

Price £16.0.0 (Carriage and insurance 6/- extra)

H.P, TERMS: Deposit £8 and 9 monthly payments of £1.
CREDIT TERMS: Deposit £4 and 9 monthly pay-
ments of £1/10/8.
This amplifier has been
expressly designed to meet
the requirements of the
cothusiasts for High Fidel-
ity reproduction, It ia
based on a mew design,
completed by the Mullard
Technicians and only really
high grade comsponents are -
incorporated, truly HIGH
FIDELITY Recordings are obtainable whilst ** Hi Fi™ reproduction is assured by
use of a high quality Output Transiormer by Gilson. It incorporates a *' magic eye’’
d| Level Indicat a two it quall for 3}in. and 7}in. speeds, and
an effective Tone Control arrangemcnt. Monitoring and Extension Speaker Socket
are incorporated and in addition a position is provided to enable it to be used as an
independent Amplifier for Gramophone Records or Radio Tuniug Unit. Overali size:
11in. x 6in. x 8in. high.
‘When ordering, please advise make of deck in use.

Send 8.A.E. for full detalls

A complete kit of parts to bulld this amplifier and power unit will be available mid-
March, Price £12.

OTHER TAPE RECORDER EQUIPMENT IN STOCK
(3) The BRENELL 3 speed Tape Deck | (d) The TRUVOX MODEL “ C'" TAPE

£18/18/-. AMPLIFIER £17/17/-.
(b) The LUSTRAPHONE MOVING COIL
MIKE HIGH IMPEDANCE £3/7/6. } (¢} The ARMSTRONG P.A.B.0. TAPE
(c) The ACOS CRYSTAL MIKE, HIGH PREAMPLIFIER £12/10/- (suitable
IMPEDANCE £2/10/-. for peariy all tape deecks).

All types of PLASTIO TAPE by E.M.I., SCOTCH BOY and GRUNDIG, Standard
and Long play ARE IN STOCK.

HIRE PURCHASE and CREDIT TERMS are available on all above equipment.

PORTABLE
CASE AMPLIFIER
IDEAL FOR HAVING SEPARATE
RECORD PLAYERS BASS ‘and TREBLE

CONTROLS

'g:.cl; £3.3.0 F-l\ Price assembled and
(Plus 8/~ Curr. & Ins), ready for use
An'iz;"g‘:‘e‘}g l?:i‘ig:d‘n‘g (Plu;ﬁﬂ4/- .Cai. .& olns.).
vl:I‘;.lI,:u:xt:]laalc:xn:.;.Menu at 13}in. x 15iln. high. It § This model has becn.'

will be seen therefore that it will accommodate all makes [ designed to meet the

WIRELESS WORLD

STERN’S :

HIGH FIDELITY RECORDER EQUIPMENT FOR THE CONSTRUCTOR

A GENERAL PURPOSE GRAM

MARcH; 1957

:RECORD PLAYERS :
AMPLIFIERS

THE NEW TRUVOX MkiV TAPE DECK

THIS IS UNDOUBTEDLY ONE OF THE
BEST TAPE DECKS ON THE MARKET.
WE HAVE A FEW ONLY AVAILABLE.

PRICE £25 . 10 . O

(Plus 10/~ carr. and ins.)
EXCLUDING COUNTER
CREDIT TERMS:Deposit £6/7/6 and 9
monthly payments of £2/6/8.

H.P, TERMS: Deposit £12/16/0 and 12
monthly payments of £1/3/8.

SPECIFICATION:— @ 3 B.T.H. shaded pole motors with silent friction drive ellminat-
ing “ wow * and “ flutter.” Limits on tape travelling speed variatlon have been kept
down to an absolute minimum. @ Push butlon contirols, electrically and mechanically
interlocked (patented). @ Patented electric type push button controlled brake.
@ Facilities: Record; playback; fast forward; fast reverse (a complete 1,2001t. reel can
be re-spooled in less than one minute): inching to assist editing; tape loading on the
drop-in principal; accommodation for reels of 7in. dlameter containing 1,200ft. of stand-
ard tapc or 1,8001t, of thin tape. @ Tracking sense. To British and Amesiean standards.
A conversion set, TR.2028, will convert the hine to Contl: ) playing dard.
@ Playing times: (Up to 3 hours with L.P. Tape) G0 minutes per track at 3}n. per
second foc standard tape; 30 minutes per track for long playing tapes; 30 ninutes per
track at 7jin. per second for standard tapes, 45 minutes per track for long playing
tapes. @ Two tracks, side by slde, with safety gap. @ Playing time indication by
precision revolution counter or large visual type indicator plate, according to choice.
Positive Aximuth adjustment of Record/Player Head. With a suitable amplifier, the
t covers a freq y range from 50-12,000 eps. at 7iin. per second. @ High
Impedance Heads are designed for Bupersonic Bias and Erasing from a common
oscillator. No matching transformers are required. ® The panpel his a washable finlsh
that is highly resistant to any form of mechanical damage; the metal work 18 Gold
Hammered tinish. ® Overall size 14}in, x 12{}in., from top of face of panel, overall
depth 5In. Weight 14}1b.
WE ALSO HAVE A FEW DECKS WITH REV. COUNTERS Price £29.

HOME CONSTRUCTORS WE MAKE SPECIAL PRICES TO

PURCEASERS OF TAPE EQUIPMENT (l.e. buyers of Deck and Amplifier Logether
etc., etc.) . . . SEND YOUR ENQUIRY TO US . . . H.P, and CREDIT SALE TERMS
ARE AVAILABLE.

THE ARMSTRONG MODEL AF105 AM/FM
RADIOGRAM CHASSIS
Developed to meet the g
needs of those who
require really bigh
quality  radio  and
record  reproduction
but who, for reasous
of expense or lack of
room fin existing or
proposed  cabinets,
cannot consider the
normal  high-fidelity
system. The A.F.105
is as good as, or
better than, all but the most expensive Amplifiers, and
A {ated units. Ind dent and it Iy varlable
Bass and Treble controls give a wide range of control.
SEND 8.A.E. FOR DETAILS.

of Record Players including Autochangers. Ap uncut
baseboard is aniso supplied.

"STERN'S “ GOMPACT 5
AMPLIFIERS

The * Compact 5-2

EXPRESSLY DEVELOPED FOR VERY HIGH QUALITY

REPRODUCTION OF GRAM. RECORDS AND PAR-
TICULARLY SUITABLE FOR HIGH QUALITY RE-

JPRODUCT[ON OF THE F.M. TRANSMISSIONS.

A 2-stage high sensitlvily | The * Compact 5-3 »
amplifier having SEPAR- | A 3-stage version of the
ATE BASS and TREBLE | * 5:2" model but in this
CONTROLS and designed | case having an additional
to glve up to approx. & |stage and incorporating
watts with very pleasing | negative feedback. PRICE
quality. PRICE 26/ 6/-. | £6/16/-.

The Amplifiers are compact and very attractively designed
having a “ Hammered Gold ” finish with s fully engraved
front panel by which the entire Amplifier is convenlently
mounted Into o Cabinet, occupying no more space thap a
conventional Tone Control Unit. Send S.A.E. for {llus-
trated Leafiet.

POWER SUPPLY. Ia obtainable from a small separate
Unit which apart from supplying power to elther Ampli-
fier, also has additlonal supply available for a Radio
Tunlng Unit. PRICE (additlonal to above), £2/10/-.

demand for a small Amplifier providing GOOD QUALITY
REPRODUCTION in particular Gram Records. 1t
incorporates an ELS4 in the output stage for approx.
3 watts. The three controls (Bass, Treble and Volume)
are left on * floating ™ leads thereby making for easy
accommodation in aimost any case or cabinct. Overall
size 7in. x 6}in. x 2}in.

Stern’s “fidelity’” F.M. TUNING
U N |T Ab-Valve 4

‘Tuner incorporating
the latest Mullard
Permeability Tuned
Unit. Price assem-

bled less Power
Supply:
£14.10.0

(Plus 7/8 carr. & ins.)
TERMS: (a) H.P, Deposit
£7/5/- and 9 monthly payments of 18/4;
(b) Credit Deposit £3/12/6 and 9 monthly payments of
£1/8/7. Provides ” Hi-Fi* reproduction with any make
of Amplifier and many Radio Recelvers. Il incorporates:
@ The latest Valve line-np—ECCS85, 2 type EF85, EF91
and EM80. @ A * Maglc Eye " Indicator. @ Power
consumption is 1.7 amps. at 6.3 volts and 25 mfa. at
250 volts.

STERN’S “fidelity’” COMBINED A.M. and F.M.
TUNING UNIT

This is IDENTICAL to the Stern’s F.M. Tuner {llustrated

above, but in addition incorporates the MEDIUM WAVE-

BAI‘(D and thereby also provides a selectlon of foreign

stationa,

8
Pice £1818,0 Ty U0 o
TERMS:—(a) H.P, Deposit £8/9/- and 10 monthly pay-
ments of £1/1/-; (b) Credit Deposit /15/- an
monthly payments of £1/14/7. Send S.A.E. i1 turther
data required.

@

PRICE £37 (Pius 7/6 Carr. & Ins.).
CREDIT SALE TERMS: Deposit £8/5/- and 9 monthly
paymenta of £3/7/10.

HIRE PURCHASE TERMS: Deposit £18/10/- and 12
monthly payments of £1/14’4.
———— e — — F CEAK LT
AMPLIFIER and
“POINT ONE”’
PREAMPLI-
FIER

Provides a

maximum output

of 10 watts, maintains
in every Lespect the renowned

Leak 4 for p okl fine appearance
and fastidious wiring. PR
COMPLETE £28 2 7 ] o
(Plus 7/6 carr. and Ins.)
TERMS: Credit: Deposit £7/7/- and 9 monthly payments

ol £2/11/4. H.P, Deposit £14/4/- and 12 monthly
pny‘;n:nu of £1/8/-. Send S.A.E. for fully illustrated
lea et.

Open Monday to Friday 9 a.m.—6 p.m.
Saturday 9 a.m.—I| p.m.

STERN RADIO

LIMITED



t " AMPLIFIERS "“G':of '%EE'-'TY §"{L§.'.GE;"J.L'.};"§
PR AN LR HOME CONSTRUCTOR : Moo ReciviRs.:

—COMPLETE KITS OF PARTS FOR THE "Hi-Fi" ENTHUSIAST—

QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SCUCH LOW COST,

| STERN’S ““fidelity ” PRE-AMPLI- ol UL e

PARTS STERN’S

The MULLARD *5-10’
MAIN

AMPLIFIER FIER TONE CONTROL UNIT I “HIGH QUALITY”’
| 8-10 WATT
“A design for the music lover” l
| gn f AMPLIFIER
I Has power sup-
ply available
I for Radio Tun-
ing Unit.
l Price of COM-
PLECE KIT
I ; OF PARTS
3
4 I L3l £1/10/0
Briefly it has inputs for all types of MIOROPHONES, N
This is the | HIGH and LOW GAIN PICK UPS8 and a RADIO TUNI WE ALSO OFFER IT ASSEMBLED
very Jatest de- ; UNIT. It incorporates (a) GRAM EQUALISING CON- | and READY FOR USE for £
sign and needs no rccommendation from us. Our Kit is | TROL (b) STEEPCUT FILTER; (¢) Continuously g (plus 3/~ carr, and ins.). 9/1 0/0
complete to Mullard's specification, including the lateat | variable BASS and TREBLE CONTROLS and a variable | This amplifier has proved one of the most popular models
GILSON ULTRA LINEAR OUTPUT TRANSFORMER , OUTPUT CONTROL which enables its use with any type 1 yet offered to the HOME CONSTRUCTOR.

and the entire MULLABD anvc line up. ALL 8PECIFIED
COMPONENTS are suppl:
PRICE OF COMPLETE KIT "OF PARTS
(Plus §/- carr. and ins.).

£11/11)0]

of Amplifier.

PRICE OF COMPLETE KIT OF PARTS

WE ALSO OFFER IT ASSEMBLED READY
FOR UBE, £8/-/= (Plus §/- carr. and ins.).

£6/6/0 |

THE full SPECIFICATION and BUILDING INSTRUCTIONS for these three Units are avaiiable for 1/8 each. THEY include
COMPONENT PRICE LISTS and simple ** wire-to-wires > PRACTICAL DIAGRAMS, I

It provides
really excellent reproduction up to 8 watts, employing
6V6's in push.pull and incorporating negative feedback.
Provides for the use of both 3 and 15 ohin 8peakers. The
Complete BPECIFICATION and BUILDING INSTRUC-
TIONB are avallable for 1/8.
** Wire-to-Wire"” Di are i
arP nvall:l.bla sep'u'awly

ta

luded and all C:

SPECIAL PRICE REDUCTIONS . FOR PURCHASERS OF A COMPLETE “Hi-Fi" AMPLIFIER

WE WILL SUPPLY (a) COMPLETE KIT OF PARTS to bulld THE MULLARD ‘“5-10 " MAIN AMPLIFIER and the STERN'S “ fdelity * PRE-AMPLIFIER-TONE CONTROL

UNIT for £18/18/- or we will supply THE TWO UNITS MADE UP and READY FOR UBE for £19/19/-.
mentn of 18/7, or £5 Depos ', and 9 mom.hly pxwmcntn of £1/16/7.

“MODERNISE YOUR OLD RADIOGRAM"

Terms: Deposit £8/19/6 and 12 monthly pay-

IT IS MUCH CHEAPER
THIS WAY !!

THE LATEST DESIGN OF COMBINED AM/FM REPLACEMENT RADIOGRAM CHASSIS and a NEW 4-SPEED RECORD PLAYER

STERN’S NEW *“Fidelity'" COMBINED
AM/FM RADIOGRAM CHASSIS

A genunine'y hand-made chassis providing really high quality
on both Radio

(Plus 7/6 carr.
and ins.).
TERMS: Credit
Deposit £6/14/-
and @ nonthly
payments from
£2/9/-. H.P.
Deposit£13/7/6
and 12 mon',hly

10.

BRIEFLY IT HAS:—
An 8 valve line up incorporating the latest MULLARD

preferred-type valves. @ Provides complete coverage of
the VHF/PM waveband plus the SHORT, MEDIUM and
LLONG waves. @ Has ELS84's in Push-Pull, with negative
feedback of 6 watts output. @ Employs ** Piano Key "
Belector 8witch and a Variable Tone Contro). @ Contains
Gram input socket for both Crystal and Magnetic Pick-ups.

@ Provides for use of cither 3 or 15 ohm Speakers. ® Has
] M.nglc Eye  Tuning Indicator. @ Dimensions 13in. x
Sjin. x 8in. high, Dial size 11jin. x 53}in.

ITHE NEW ARMSTRONG P.B.409 AM/FM I
RADIOGRAM CHASSIS

IA # de luxe’ Chassis for those who want the highest
d possible quality

o E:II(I;E I PRICE I
£26/15/0 | £29/8/0

(Plus 7/6 carr.
and ins.).
TERMS: Credit
Deposit £7/7/-
and ¢ monthly
of

Dep.

4 and 12 monthly

I payments of
BRIEF SPECIFICATION: — £17/3.
A 9 valve line up employing the latest MULLARD preferred-
Lype valves. ® Provides complete coverage of the VHI'/FM
Transmissions, plus the BHORT, MEDIUM and LONG
waves. ® Has Push-Pull output, "with nega'lv (cedbnck.
for 6 watts Peak output. @ Quick action ** Piano Key *
Selectors and separate Basa and Treble Contiols. @ Has
** Magic Eye * Tuning Indiextor. @ Two Gram Inputs are
provided, one for Crystal Y'ick-upa and the other for Magnotic
types. @ Dimensions 13in. x 94in. x 8in. high, Dial size

| Mitn. x siin. |

STERN’S
“SUPER SIX"’
6 Valve
3 Waveband
Superhet
Providea good se-
lection of stations
and really good

reproduction on &
both RADIO &

GRAM
£1 4-0-0 (Plus 7/6 carriage and ins.)

PRICE
OREDIT TERMS: Deposit £3/10/~ and 9 monthly pay-

ONLY
ments of £1/5/8. H.P. TERMS: Deposit £7 and 10 monthly
paymcnts of 16/=.
BRIEF SPECIFICATION . . .
Delayed AVC on all wavebands
Preselection feedback
Modern valve line-up: 12AHS, 6BA6, 8AT6, two 6AQ6s
and 524 (or OCTAL VALVE equivalents)
Push-pull output gives approx. 6 watts
Counnections on chasais (or extension speaker, gram.
and maina supply to gra
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 bronze dial escutcheon is available for 4/8.

* %

x
*
*
*x
*x

x

SEND S.AE. IF !‘URTEEB INFORMATION IS REQUIRED ON THESE CHASSIB.
recommend THE NEW COLLARO MODEL 458 4-speed Autochanger, and it s LOUDSPEAKER is required

To complete s GENUINELY HIGH QUALITY RADIOGRAM .

we recommend THE 8- or 10-inch W.B. STENTORIAN ¢ Bi-FI " MODELS

‘!PEAKEB if required). SEND 8.A.E. FOR DETAILS.

CASH ONLY OFFER!!

This latest B.S.R. -
MONARCH 4-SPEED | |
AUTOCHANGER

£8/15/0 =
5/- carr. and ins.).
@ These unils
will autochange
on all three

speeds, 7mi. h
113_'“‘ and 12 -

@ They play
MIXED 7in.,
10in. and 12in. records of sume speed.

® They have sgearate sapphlres for L.P. and 78 r.p.m.,
which are moved into position by a single switch.

® Minimum baseboard size required l4x12lln.. with
height above 5lin., and height below basehoard 2

bulk purchase enables ua to offer these BRAND E\V
UNITS at this excaptional price.

| RECORD PLAYERS !

THE VERY LATEST MODELS ARE OFFERED AT

GREATLY REDUGED PRICES
® TRANSCRIPTION UNTTS. 3 and 4-SPEED
AUTOCHANGERS @ AUTOGHANGERS with MANUAL
CONTROL POSITION. Send 8.4.E. for ILLUSTRATED
a0d DESCRIPTIVE LEAFLET. I

STERN’S POWER SUPPLY UNITS |

Two Units are avallable. TYPE ‘A UNIT . In-
corporites type 6X5 Valve and provides 250-300 volts at

up to 70 mA. and 6.3 voits at 3} ampa. £2/9 6
PRICE OF COMPLETE KIT OF PARTS /
ASSEMBLED AND READY FOR USE £2/1 7/6
(Carriuge and insurance 2/¢ extra)

TYPE “B* UNIT. Inccrporates tvpe EZS1 valve and
provides 250-300 volts at up to 100 mA. and 6.3 volts at

109-115 FLEET ST.,
LONDON, E.C.4.

Phone: FLEet Street 5812-3-4

3} amps.
PRICE OF COMPLETE KIT OF PARTS £2/ 1 5/ o
ASSEMBLED AND READY FOR USE £3 3 o
(Carringe and insurance ~ 2/6 extra) I
The WIRING DIA KAMIS AVAILABLE S8EPAR ATELY
FOR Qd It conta s ali 1elative d'n.a

We havs in stock

FOR GALLERS ONLY various KITS OF

PARTS including F.M. Tuners, AM/FM Tuners, Midgct

Bawery Portable and Mains Units, etc., etc. ... We also have

most  comprehensive stock of WIRELESS and
FLECTRIGAL COMPONENTS.

We have SPECIALLY REDUCED PRICES for purchascrs of a CHASSIS and RECORD PLAYER (nnd

SPECIAL CASH ONLY OFFER!!
A PORTABLE
AMPLIFIER
CASE

A good quality 2
Btage (plus Recti-
fier) GRAM AM-
PLIFIER together
with a 6jin. P.M.
Speaker and this
attractlve PORT-
ABLE CASE.

ALL FOR ONLY £8.7.6. The Amplificr incorporates the
latest B.V.A. Valves, types ECC83, EL84, with EZ80
Rectifier and has separale BASS and TREBLE CONTROLS.
The CASE ir attractivcly tinished in Rexine, marocon and
grey, and has space for almost any rake of Autochanger.
We also sell the two separately:

(a) AMPLIFIER ard 6}in. SPEAKER

(b) PORTABLE CARRYING CASE

£412 8
£3 17 6
Se=m—
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CLYNE RADIO LTD.

18, TOTTENHAM COURT ROAD, LONDON, W.1

(50 yards only from Tottenham Court Road Tube)

All postorders please t0:—24-26, HAMPSTEAD RD., LONDON, N.W.1
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LOOK ! ! ! A first-class SIGNAL
GENERATOR that YOU can afford.
The ** Weyrad ** type $.G.M.1. covers
100 kefs to 70 me/s. in 8 bands, on
Fundamentals, with an accuracy
better than +29%. Swlitched Audio
Mod.: 500 ¢fe. For use on A.C. Malns
100/250 v. 50 cycles. Fully illustrated
leaflet available. Price  ONLY
£12/10/- plus 2/6 P, & P. H.P.

B s L W available.

TRANSISTORS { MULLARD TYPE
0.0.71. Available ex stock at new
list price of 24/- each, also 0.C.70 at
21/-and 0.C.72 at 30/-. BRIMAR
T.8.L 18/-. All post free.

THE
JASON FM TUNER

Based on the booklet by Data Publications
Ltd., 2/- post tree, inclnding our individually
priced Parts List. Highly sensitive free
from drift. Incorporates 4 valves GAMS6
and 2 specially graded G.E.C. Crystals.
The kit supplied Jlncludcu drilled chassis

SPECIAL PURCHASE! MANUFACTURER’S SURPLUS

Owing to favourable purchase we can offer strictly
limited quantity of these handsome chassis,  AC/DC
200/250 v. for Medium and Long Waves, plus gram
position,  Incorporates own irame aerial.  Valve
line-up: U107, N108, DH107, W107 and X109. Overal
ohassis size 12 x 5% x7}in. high. Attractive bronze
diai with goid and cream lettering. Dial size 11§ x
44in. Scale length 7§in. Logglng scale provided.
Price £7/19/6 only, tax pald, plus 3/6 P. & P. H.P,
terms, £4 deposit plus four monthly payments of 22/,

with tuning scale IIbrated
in mjes., and attractive bronze stove-
enamelled front plate already mounted
{Mlustrated). Front plate size 8ln. X Bin.
chassls 7in. X 4fin. x 1}in. 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 slmiiar type. Price for the complete kit is 37/6 only,
or 52/8 for ready assembled unit. This pack I8 extremely amall, incorporating valve
rectifier type 6X4 and built on chassis size only 6 X4 x1iin. Optional extra for power
pack. Bulgin Octal Plug 2/3.

THE T.S.L. FM TUNER!'!
‘We can now supply this FM/VHF adaptor 4 5
either In kit form or fully assembled,
wired and tested. Our price for the ready-
built unit, which incorporates its own power
supply is £13/15/- only, tax paid. plus
5/- P. & P. or H.P. terms. Magie eye tuning
indiecator, just plug in, 19/- extra. Or the
kit complete as specified £10/19/6 plus 3/6

. & P,  The booklet " FM TUNER
CONSTRUCTION ** (32 pages) with fuil
technical data and point-to-point wiring
diagrams together with our separately
priced parts list.is avallable at 2/8 post {ree.

We have been very fortunate in being able to obtain a
limited quantity of this well known and highly efficient
chassis which we are able to offer at a greatly
reduced price.

Speclfication:

Three waveband: long  1,000-2,000
metres: medium 187-540 metres; short
16-50 metres. Valve llne-up: X79,
6BAS or W7A7, 6ATH or DH77, ELS8$
or N709, 6X4 or U78.

Four contro!s, tone/on-ofl.
Volume wavechange.

Tuning: output 4 watta matched to 3-5
ohms, Incorporates latest Ferrite Rod
Aerial. Pick-up socketa and mains
supply for Gram motor. Overall
dimenslons: 12in. L. X 7in. D. x 7#in. H. Attractlve
dial with red, gold and green lettering on black back.
ground. 8ize 11jin. x 4}in. Price only £10/5/- plus
3/6P. & P.

JUST RELEASED ! 11

THE NEW R.C. TRANSISTOR/CRYSTAL RECEIVER KIT

This receiver, covering medlum waveband, which can be
in about 1 hour, will give amazing velume and

THE T.5.L. AM/FM CHASSISI 1857 Model '

9-valve Superhet with F.M.fVHP Band (4 wavebands). Push-pull output. ‘Slow motion
tuning drive. Full provision of Automatic Volume Control. Sockets provided for Aerial,
Earth, Gram, Pick-up and Exteunsion S8peaker. Connectlons provided to Gram. Motor
controlled by Chassis On/Off swltch." The tone controls have been glven an extri wide

range to b, sll types of gs. A.C. 200/250 volts, 50 cyclea only. Leaflet
available. CASH £27/8/-. Packing and carriage 7/6. H.P. terms available, Demon-
strations at 18 Tottenham Court Road.

INTRODUCING THE NEW T.S.L. FM TUNER UNIT.

This compact unit with built-in power liea has been designed by craf to dard

which will satisty the most critical fons: Vailve line-up: ECC85.
2-EF89, EABC80, 6X4 and EMB0, Overall size: 10}in. W.x 5{in. H x64in. D. Dial
eize 104in. x 5in. Attractive plastic dial In Black and Gold with easy-to-read calibra-
tion. Controls: 8witch. OFF FM & GRAM. and tuning. Pre-set gain control at rear of
chassis. Connections: Co-Axial output socket, 300 ohm aerial input socket and pick-up
input socket on rear of chassla. Price £17/10/-. plus 5/-. P. & P.

THE DULCI FM TUNER. Incorporates own power supply, sultable for use with any
ampiifier. Valve llne-ug: ECC85, two EF89, EABC80, 6X4 and EMB80 indicator] Over-
ali size: 9 x  x5§in. high, Pre-Budget price £16/16/-, plus 5/- P. & P. Illustrated leaflet
available, aiso H.P. terms.

THE R.E.P. 1-VALVE RECEIVER, All-dry battery operation, for use with hendphones
T:zesﬁomplimulilg is available at 42/-, less batteries plus 2/- P. & P. or fuli instructiona
a . pOS .

COIL PACKS. Manufactnrers’ Surplus, Miniature slze, only 2}in. x 2¢in.x 13in. deep
Iron-cored. For L., M. and 8.W. with gram. position. Switch has 2in. spindle. Absolutely
brand new. complete with circuit. Price onlv $7/8. plus 1/6 P. & P. A snip!

TELEVISION TURRET TUNERS 12 PRE-SET TUNER UNIT
CHANNEL—* TELENG " {Manufacture,’s surplus.)

‘We have six types now available from This is a two valve ({TH41, VP4l) superhet
stock, to coyer Bands I and III—fully tuner unit covering, in original, stage, two
Mustrated and descriptive leaflet avail- pre-set stations: Light and Home Service,
abie on request. Each unit {s fully with provision for adding a third station.
aligned and thoroughly tested before Btation selectlon is by means of an attractive
despatch. Valves emploved are PCF80. {iluminated Perspex knob. A small modi-

Brief ifi

tonal quality when used in conjunction with a good aerlal
and earth, Incorporating PNP Transistor apd Germanium
Diode. For headphone reception.
Included with the kit of parts is a handsome plastic case in
black and white, measuring 4}x2{x1fin. This case
accommodates the complete receiver, including battery.
PRICE OF COMPLETE KIT: 25/~ plus 1/3 P. & P.
Light weight high reslnta:nhcekn can be supp Sk
- pair. If, however, the kit is p v
'lhsig vl:'ill be ;nrpplied ot a SPECIAL INCLUSIVE PRICE OF 37/6 plns 1/5 P, & P.
Optional extra. 100ft. coil single 7/38 coloured P.V.C. covered wire, sultable for both
arria] and earth. 2/8 onlv.
TRANSISTORS ! | 1 Now avatlable, manufacturer’s surplus transistors. Suitable
for use In Andio stages, etc., and for experimental purposes. P.N.P. type. Only 10/-
each. post free. Blue spot type avallable for R.F. up to 1.8 Mcfs., 15/- each.

AM/FM_KIT e T

Introducing the JASON AM/FM KIT for

medlum waves and F.M.1 E

As illustrated this is a* very high quality o
chassis incorporating 8 of the latest miniature ¥
valves, plus DM70 magio eye. Kits are o
available for chassis complete with output &
stage at £15/5/-. Also less output stage 1

but with own bnflt-in power pack ! =

£13/19/6 only. These are high fdelity ﬂ ’

units and exceptional value at these prices ;

which inelude all required components and full construe-

tional details. Fully {lustrated Data Booklet with fall

coustruction detatls, plus individually priced component list, avallable per .return o
post at 9/- post free. Both plus 3/6 P. & P.

THE R.C.3/4 WATT AMPLIFIER KIT
Compare the advantagest

Treble, bass AND middle controils! Por
crystal or magnetic pick-upl A.C. Mains

DULCI H4T AN /FM TUNER

Tbis unlt has been designed for Quality

PCC84 for AC/DC and ECF80 and
ECC84 for A.C. Price complete £7/7/-,
2/6 P, & P. All channels available.
Type Sound MO/s Vision MC/s Heater
TT348 38.0 34.5 i

TT34P 38.0 34.5 Parallel
TT163 19.5 16.0 Series
TT16P 19.5 16.0 Parallel
TT138 10.5 140 Series

TT13P 10.5 4. Parallel
‘We have a large selection of in-bullt
converters for all areas from 92/68:
also aerials low-loss co-axial cable at
9d. per yard Are you on our mailing
list?

THE FAMOUS UNIVERTER—COM-
PARE THE PRICE

Handsome walnut cabinet. Suitable all

areas. Contains own power supply.

Bimply econnect to aerial. Four-valve

circult. Complete with all Instructions.

£6/19/6 plus 3/6 P. & P

ficatlon, the addition of a Germantum diode,
is all that ls required to enable thls unit
to be used in function with any 1

Reproduction and built to the higbest
technical standards. Contalns own power
li Briet 1flcat] four wave-

or tape recorder capable of supplying the
necessary power: 200 v. D.C. at 20 ma.
4 volts at 2 amps. heaters. Alternatively
bullt-in power supplics may be added.
This is an exceptionally well made unit
producing a *‘ clean,” good quality output.
Dimensions of Tuner: 9in. L. x 8jin. W,
X 7iin. H. Overall. Unit ounly 45/-, plus
2/6 P, & P. We can also supply all the com-
ponents for built-in power pack with full
modification details at 20/-,

DULC! AM/FM CHASSIS H4
Hiustrated feaflet avallable. L., M. and
Bhort Waves plus F.M. This s a quality
chassis 6 latest B.V.A. Mullard Valves,
tncluding magic eve. High Q inductances
throughout, also Ferrite rods. Price is
£24/8,6 cash—or H.P. termns.

bands: VHF 87-101 me/s. Short, 16-50
metres. Medium, 187-540 metres. Long,
1,000-2,000 metres. Intermediate Fre-
quencies: 10.7 mefs. and 471 Kc/s. Full
A.G.C. on all A.M. Bands and amplitude
limltation on F.M. Band. Three controls:
ON/OFF, Volume, Tuning and Wave-
change. Valve line-up: ECC83, ECHSL
EF89, EABCR0, EMS80 and EZ80.
Attractive dial in Black with Red, G.een
and Cold letlering, slze 11}In. x G5fin.
Chassis size {overall) 12in. W. x 7{in. H.
x 8fin. D. A low impedance of 47K
ohm output makes matching to amplifier
pon-critlcal.  Welght 12Ib.  Price is
£20/17/-, plus 5/- P. & P,

200/250 v. Valve line-up: 6V6GT, 6S8G7,
metal BX5GT. Negative feedback. Bufl®
on stove enamelled steel chassis, measuring
only 8in. X 4in. x 1iin. Four engravel
cream knobs are included in the price o!
the complete kit with all necessary practical
and theoretical diagrams at £4/5/- only,
plus 2/@ pacidng and post or Instruo-
tion Book,
fally  illus-
trated for
1/-. Post
free!  This
amplifier can
be supplied
assembled,
tested, and
ready tor
use at £5/5/-
plus P, ani
P. Hearing
is belevine.

Our advantageous H.P. terms
P are available on any single
item over £5. Letus have your

enquiries.

Please add postage under €I, or Cash with order.
to 6 p.m. Monday to Friday.

C.0.D. charge extra—open
Sorry but we close | p.m. on Saturday

9 a.m.
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THE ' ECONOMY FOUR' T.RF. KIT. A
three-valve plus metal rectifier receiver. A.C.
mains 200250 v. Mediam and Long waves.
We can supply all required components right
down to the last put and bolt. Valve line-up
6K7. 67 and 6V6. Chassis ready drilled. Cabinet
size 12in. long by 6in. high by 5in. deep—Choice
of ivory or brown Bakellte, or wooden walnut
Anish mblnet. Complete mstructlon booklet
with th £ Each
compunen'. brand new and u-st.ed prior to pack-
ing. Our price £5/10/- -
t.hin set is being demonstrated at our shop 3
premises! We proudly claim that our fully
llustrated instruction booklet is the most com-
prehensive available ior this type of receiver—Booklet available at 1/ post tree. This is
allowed if kit Js purchased later. Plus %/6 packing and carriage for complete kit.

THE '‘SUPERIOR FOUR ™ KIT. Our
new (four-valve receiver. A.C. malns,
200/250 v. M. and Long waves. As with
our very successful * Economy Four ™ all
required components as eupplied. Valve
line-up: 2 63G7, 6 X5GT and 6 V6GT.
Chassls ready drilled. Cabinet size 10}in.
x 10in. wide. Maximum depth at base
5in. tapering to 3}in. at top. Sloping front.
Very attractively finished in light walnut
and peach. Each component brand new
and tested prior to packing. Complete
instruction booklet with practical and
theoretical diagrams is provided. Booklet
available at 16 post free. Our price for
comptlete kit, £6/9/6! Please add 2/6
packing and carriage. If preferred, we can
supply Cabinet Assembly only, comprising
Cabinet and bracket wave-change switch,
dla), pointer, drum pulleys, drive spindle,
drive spring and knohs, at 45/-, plus 2/6
packing and carriage. N.B.—Our kits
are even supplied with sufficient solder for
the iob.

N.B.—All our T.R.F. Kit circnits now inciude specially wound Denco * Max-Q " coils
on polystyrene lormers, improved performance! Price remains the sams.

SURPLUS BARGAINS—METERS

F.8.D. Size Fitting Price
50 microamp D.C. 5in. MC. Rectangular .. 120/-
50 microamp D.C. 4in. MC.
50 microamp D.C, 3}in. M.C.
100 microamp D.C. 2}in. M.C.
200 microamp D.C. 2In. M.C.
200 microamp D.C. 3iin. M.C.
500 microamp D.C. 2in. MC.
mA. D.C. 2in. MG “R. .
1mA. D.C. 2in. M.C .
1 mA. D.C. 2In. M.C. F. Bq (1954 manufacture hry
Elliott) ..
1 maA. DC. 2iin. M.C.
50 mA. D.C. 2in. M.C.
500 mA. D.C. 2}tn. M.OC.
.5 amp. R.F. 2ln. Thermo
1 amp. R.F. 2}in. M.C.
120-0-120 amp. D.C. 2in. MC
150 amp. AQC. 4in. M.L
lamp. R.F. 2}in. ‘Therino
3 amp. R.F. 2in. Thermo
20 amp- D.C. 2in. =
30 amp. D.C, 2hin. M.L
15 volt AQ. 2¢in. ML
15-0-15 volt. D.C. 24in. M.C.
300 volt AC. 2)in. M.C.
300 volt A.C. 3¢in. ML 30,
SPECYAL U.S8. 0-1 mA. 2}in. taken from equlpment but pertect, 22/8 each. RE =

Round Projection. M.C. = Moving Coil. Thermo = Thermo-coupted. F. 8q. = Flush
Square. F.R = Flush Round. M.l = Moving Iron.
METER RECTIFIERS. 1 mA. by G.E.C., at 6/6, also 5 mA. by G.E.C., at 6/8.

METER SPECTAL. We have a limited quantity of aircraft electrical thermometers. Brand
new, by Weston, 2in. moving coil meter, flush square fitting. These meters have a luminous
ecale graduated 40-140 degrees ceutigrade, but t.he lull scale deflection {s approximately
150 microamps! Price 12/6 each onlv, plus 1/- P.

SPECIAL PURCHASE!!
LIMITED QUANTITY ONLY.
A.A. PREDICTOR MK. I—OSCILLO-
SCOPE No. 11. s ex Govt. unit
readily lends itself economically to
conversion to oscilloscope for domestic
use. For 115 v. or 230 v. 50 cycle A.C.
mains—comprising 2itn. C.R.T. Type
ACR10—4-EF91, EBC33, 6J5, 6X5GT,
8U21506A, and EA50. Contlnuously
variable and stepped attentuator on Y amplifier.
Internal X and Y shifts. Brightness and focus
controls. Time base speeds can be increased by simple M
modificatlon to cover 3 kc/s to 30 ke/s. Details are supplied. L
Overall measurements of chassis as fihstrated are 7in. lf' L
high, 12 in. deep and 19in. long, This unit, which is of recent manufacture and absolutely
brand new, is offered at £12/10/- plus 15/- packing and carriage.y This is a fruction of

original co!t and a bargain not to be missed!

SPECIAL PURGHASE from Ministry
BRAND NEW No. 17 Mk. 11

TRANSMITTER/REGEIVER

Bum. into strong wooden cabinet 15in. X 1l4in. x 9in.
and Range

5 8 miles wlth simple aerial. Frequency coverage:

44-61 me/s. (5-7 metres). Uses standard 120 v. H.T.

and 2 volt L.T. batteries. Complete with full operating

instructions. 59/8. plus 3/6 C. & P.

No. 17 Mk. 11, as above, but secondhand, in good con-

ditlon and complete, 45/-, plus 3/6 C. & P.

THE R.C. RAMBLERKIALL-DRY PORTABLE
T

Fall y details with tical and th

diagrams can be supplied at 1/8 post {ree. This
t—all
A cream
plastic top panel, with dial engraved in red and
green adds to the very imposing appearance of
this model which is housed in an attractive cream
and grey leatherette covered attache-case type
cabinet: measuring only 9in. X 7In. X 5}in.
Weight less batteries 41lb., with batteries 63Ib.
Built-in frame
aerlal, high quallty, extremely sepsitive, and very
Valve
line-up 3V4, 1R5, 185, 1T4. Also the required
speclfied, including
cabinet, can be supplied from stock at the special
inchusive price of £7/7/- plus 2/6 p. and p. (less

90 v. H.T. type
Also L.T. 1.5 v. AD 36 at 1/8

RAMBLER MAINS UNIT! At last we are able to offer our special mains units kit for using

is a truly professiopal 4-valve superhe

dry—for medinm and long waves

This set really has everything.
adequate volume from the 5in. speaker.

components, exactly as

batteries).

Uses Ever-Ready
B126 at 10/-.

our popular all-dry * Rambler ”* on Mains. Complete kit, which when assembled
fits snugly into batteryjcompartment, can be supplied at 47/6 plus 1/6 packing and postage.
Price includes all required and full bly instruotions. N.B,—This unit

is completely self-contained in a metzl box measuring 7in. x 2#n, x lim and is ideally
suitable for ANY all-dry battery portable requiting 90 v. H.T. and 1.5 L.T.

THE R.C. 2 AMP. BATTERY CHARGER
KIT. Our new 2 amp. oharger kit is now
available, well-

INEXPENSIVE INTERCOMM! A
pair ot ex-W.D. high-grade sound

ventila.ed black stove—enameﬂed steel box,
size 7hin. x Rpin. x 33im, Fully shronded
first quality transtormer, brand new G.E.C.
rectifier. Mains use, etc., or charging 6 or
12 v, batteries at 2 amp. Absolately com-
lete kit with tull practical and theor!hcal
ustructions, Price 33/6 plus 2/ P. &
Can be supplied assembled and tested at
41/8 plus P. & P. Heavy duty crocodile
clips suitable for car battery lugs. optional
extra at 1/8 per pair.
i RECORDER AMPLIFIER
(Well known manu-
facturer's surplus.)
This fs a
brand new @
amplifier
designed for
use with a
famous wire
recorder. A
slmple mod-
ification i
All that is re-
quired to make
this unit ideal for
use with any Tape Deck,
being very compact it is parucu-
larly sultable for lncluslon In
portable ) i
valve line-up: 7C5, 12AU7, 6BB7, 6BR7,

6X4. Neon Record Lever Indicator.
Controls: Volume/Record Level, Tone
Control, Record/Playback Bwltch. High

and Low level inputa for Mike and Radio.

External Speaker Socket. Built-in 8in.
Loudspeaker with High ¥lux magnet.
Beparate Power Pack. Dimensions:

5in,
High (overall). Full modification detailg
are supplied. Price £8/18/6, P. & P.3/8.
6-VOLT VIBRATOR PACK. Ex-W.D.
"8-volt input, output 140 v. 30 mA. Fully

smoothed and rectified, Incorporating
8-volt 4-pin vibrator. Unit size only
Price 15/-, plus 2/-

61 x 5in. X 2}in.
P. & P. New condition.

VIBRATOR PACK. Brand new, by
Mallory, 12-volt inp\lt, 150 v. 40 mA.
output. C th
vibrator, 12/8, plus 2/- P. & P.

VALVES
We have perhaps the most up-to-date valve
ilocks in the trade. A stamp will bring
complete list but the following in a selection
only of brand new imported valve types,
fully guarauteed,. Purchase tax pald.

PL83
EAF42 10/- DF98 10/8
7/6 DK92 10/6
78 DKQG 10/6
EBC41 10/- 10/6
11/8 or39/6r>erset
/- of four
9/- DM70

11

10/6 PCF80
10/6 PCF82 1276
10/6 PCC84 12/8
12/6 PL81 13/8
10/- PLS2 10/6
In addition we naturally have all usual
surplus {ypes avatlable such as 6VEGT,
ete. All in our valve price list!

MAINS TRANSFORMER-—SPECIAL
200/240 v. Input.

30/- plus 1/6 P, & P,

Removed from chassis but clean and guaranteed.
350-0-350 at 250 m/a. 6.3V,
8 amps. 6.3V. at .6 amp. 5 at 3 amps. Only

CONTINUITY TESTER.

Comprising: well made polished wooden carrying case 8%in. X 53in. X 3iin., with hinged lid and web
carrylng strap, 50 ma. 2}in. flush wound meter (unscaled), mounted on paxolin panel with 10 ohm.
wire wound ** zero set ” pot, camplete with leads, heavy duty test prod, and battery compartment.
Ideal for conversion to multi-range test meter. In new condition. Only 17/8 plus 1/6 P. & P.

.6Q7, 6V6 and 6X5,

LYN E RADIO LTD.

18, Tottenham Court Road,

brand new microphone/
recelvers and 15 yde. of twin wire.
Simply connect for one-to-one working.
No batteries required. Only 8/8 pr.,
plus 1/- P. & P,
SOUND POWERED TELEPHONE
HANDSETS, The luxury version of the
abovel No batteries required, simply
connect with twin wire and use as
telephone, 35/- per pair including
15 yds. flex, plus 2/6 P. & P. 100 yda,
of twin flat transparent P.V.C. flex,
suitable for long distance, or all radlo
or electrical work, at 22/6 per coil,
plus1/- P, & P.

HEADPHONES. Low resistance. Brand
new ex-W.D. type CLR., 7/6 per pair,
plus 1/8 p. & p. Brand new ex-W.D. type
DHR, 4,000 ohms, 15/~ per pair. High
resistance, 4,000 ohms brand new light-
weight. 15/~ per pair, plus 1/6 p. & p.

FOUR-SPEED CHANGERS! The new
B.8.R. 4-speed auto-changer in attractive
cream and gold finish now available
from stock at £8/15/~ only, plus 3/6
p. and p. H.P. terms available.

THE “R.C. STALLION.” This is the
latest addition to our range of zramophone

8 and is with
high flux §in. P.M.
Incorporating three
octal-type valves,

speaker and baffle.

this robust and well
made unit is ideal
for wuse in
larger type of
record player or g
radlogram, and is equally sultable for
use in conjunction with a radio feeder
unit. Separate bass and treble controls
are provided; also provision is made for
an extension speaker and mains supplies
to gram. motor. Output approx. 4
watts. Bize overall: 13in. X 4in. X 9in.
high. For use on A.Q. mains 100/200f
250 v. Price £5/19/6, plus 2/8. P. &
P, This amplifier wlil fit our portabie
cabinet type ** @™ without modification.
Cabinet price 85/-, plus 6/8 P. & P.
Will also accommodate any etandard
Record Changer!

RECORD PLAYERS CABINETSto suit
all types of single record and
changer units. Priced from 45/-.
stamp for fully illustrated list.
BUREAU CABINET.

finieh,
French
polished.
33}in. high
X 31in. X
154n.  Al-
cut

Handsome walnut

suitable for
RC34, ete,
Uneut board
for amplify-
ing portion
measures  14}in. X 107in.
Two rtecord rtorage
Price £15/15/- pluu 15/-
TERMS AVAILABLE.

compartments.
earr. P,

London, W.I.
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will be the most comprehensive public demonstra-
tion of High Fidelity equipment ever staged in

_ this country.

The growing demand by the discriminating public
for music in the home akin to what they hear on
the concert platform has forced great technical
advances in sound reproduction.

All leading manufacturers will be exhibiting and

The
LONDON
AUDIO FAIR 1957
will be held at the
WALDORF HOTEL

ENVELOPE TO:

demonstrating under domestic conditions, the Aldwych, W.C.2.

latest developments in audio equipment.

Lovers of music of all types, if they are true to o

their enthusiasm shouid hear for themselves Friday 12th

how exactly and faithfully their favourite passages

can be played back to them. ARy 13th
Sunday |4th

COMPLIMENTARY TICKETS AVAILABLE FOR Monday |5th

EACH DAY+ FROM YOUR RADIO, MUSIC OR

GRAMOPHONE DEALER. IF YOU HAVE ANY APRIL

DIFFICULTY SEND STAMPED ADDRESSED

Exhibition Office, 42 Manchester Street, London, W.I
(*stating day required)

Il am. untit 9 p.m

HIGH RESISTANCE HEADPHONES. 2,000
ohms. Brand new, ex-W.D. boxed, type D.H.R,,
15/~ per pair, postage 1/-.

LOW RESISTANCE HEADPHONES. Brand
new, ex-W.D. boxed, type C.L.R., 5/6 per pair,
postage 1/-.

JOHNSON'S - VARIABLE CONDENSERS.
Single 500 pF 3,000 v. 14/- each. Single 1,008 pF
2,500 v. 16/- each.

MICROPHONES & RECEIVER HEADGEAR.
Assy. No. 2 (ZA2905) consisting of 100 ohms
impedance MC headphones, Tannoy high-power
microphone. 18/- eacg.

1155 L. RECEIVERS COVERING TRAWLER
BAND. Frequency range 200 Kc/s-500 Kc/s and
600 Kc/s-18.5 Mcfs. Working and guaranteed,
£12/19/6. Packing and Carriage within U.K. £1.
Also available transmitters, 12 & 24 volt power
supply units, indicators, loop aerials, etc., required for
complete direction finding installations.

FIELD TELEPHONE TYPE “F *°. In excellent
working condition, £3/10/- each. Carriage 5/-.
ROTARY CONVERTOR UNITS. Input 11.5-
125 v. D.C. Output 300 v. 200 mAmps D.C.
Price 30/-. Packing and Carriage 5/-.
AMERICAN VALVE TESTER Model 314,
Individual leather switches for each tube element,
Roll Chart for American type valves. 220/30 V. A.C.
Brand new in nice wooden case with leather handles.
Full instruction booklet. £10. Carriage 10/-.

J. P. ELECTRIC "oer

156 ST. JOHN’S HILL - LONDON - S.W.l11

We want to buy:—

BC312, BC342, BC348 (R model only)

BC221, TS174 or 5
BC610

ALTHAM RADIO CO.

JERSEY HOUSE - JERSEY STREET
MANCHESTER 4
Telephone: Centra! 7834/5/6

Largeststocks in Europe of Government surplus material.

O A

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 linesy,kOpen 9-6 (Thurs. 9-7)
Nearest Station: Tottenham Court Road =

S T s T

I

%
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7 HI-FI

'/'Zshall

be showing

our latest

models and
equipment in

WALDORF HOTEL, W.C.2. our speaallsed

X ¥ ok ok K K Ok %k kX * field of Hi-Fi
, :
Y OEMONSTRATIONS —
4 Before and after the Audio Fair, youare 4 '
£ invited to demonstrations In our Show-
rooms any Sat. morning between [0—I2
% noon. Listen to SOUND REALISM! 4+
+ ok ok ¥ K Kk X kK K K K X X

Mustrated leaflets with

Dvaiionte onrereanc™  PAMPHONIC REPRODUCERS LTD.
17, Stratton Street, London, W.(.
Telephone GROsvenor 1926.

M
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RELAYS P.O. TYPE 3000

wir 1o voun | | EDDY'S (Nottm) LTD.

S AR TRy 172 ALFRETON ROAD, NOTTINGHAM
QUICK DELIVERY )
KEEN PRICES SPECIAL OFFER
s pei B.S.R. 4-Speed AUTO-CHANGE UNITS
£8.12.6 NEW. Carriage 5/- extra.
METERS GUARANTEED

F.8.D. Size Type Price VALVES, ALL NEW AND GUARANTEED.
100 Microamp 2}in. MC/FR 50/ " "POSTAGE 5d. a valve.
250 ,, (multirange scale) 3lin. MC/FR 55/ D6 83 1487 10/6 £Z40 8/6
500 .. (scaled 0/I5 KV) 2in. MO/ERIplagityoepe s B/6 IRS 73 25L6 8/It EZ4l 9/6
1 Milliamp 2in. MC/FS Elliott 5Q/87 27/6 1T4 &t 2574 8/l EZ80 956
% Hio. MR 17 1us & BAS /il PCCB4 911
20 An;'p E i MI/FR 25/— 1S5 7/3 25L6g 8/l MU 14 811
T shin MI/FR DC e 354 773 3524 8/6 PCFSO 106
2k S MI/PR Prind 3v4 &3 50L6 8/6 PCFE2  10/6
50-0-580 Amp O MC/FS 12/6 5Y3g¢ 7/1 807 31 PCLB3  11/6
e eaD 2t MIJFR 1576 524G 9/6 954 il6 pL8I 1/6
20 iin. 3 MC/FS 10/6 65 311 956 2/11 PL82 10/-
o o MC/ES 1006 617¢ &/il 958 3 PLB) 11/
i ® S MC/FS 1076 6K7g 2/9 9003 5/6 PY80 8/-
D 24in. MI/FR 25/ 6KBg 9/6 EBFB0  10/6 PEN46  5/I1
300 ., 5in. MI/PR 60/~ A (3 Bl 916
INSTRUMENT REGTIFIERS. Full Wave Bridee 1 wa. §/6, 5 ma. 7/, & i EcCos ‘oo {3 HA
B a. §/-. Post 6d.
TELEPHONE UNITS. SOUND POWERED. NO BATTERIES REQUIRED. SEtE Zﬁ Egﬁ% 9/: UAF42 :352
Just connect with twin flex for 2-way conversation, 9/- per pair. Twin 7Cé 8/- ECHS8I 10/- UB4! 8/l
Flex 4}d. yd. Post 1/8. One pair each end will avoid changing over from 757 96 EF80 /11 UBC4I 96
lzn%xth to ear, 18/~. Two pairs each complete with cord, plug and socket, 7Y4 716 EF8S 9/6 UBC42 10/6
7/6.
HANDSETS, G.P.O. type, but sound powered, complete with cord, piug :8;; ::5: E;gz :?;: 3?:"42 ;7‘
and socket, 50/ per pair, post 2/6. The ideal job for home or office, just 127 9/6 EL4I 9/11 uL4l 10/6
‘Q"é‘ffcép_}';"’c'}% 7 12K8 12/6 EL42 10/6 UF4I 96
, G.P.O. , 17/6 ea. Post 2. 12K7 9/6 EL84 10/6 VR9I 5/-
RINGING GENERATORS for same, 10/6. Post 2/-‘ |2Q7 ’/‘ EYSI ’/‘ vulll ”‘
BATTERY CHARGERS. OfUtpr:t up tg 22 v. 10 ampf., c?ntrolled by two
4-position rotary switches for fine and coarse control. Input 200/250 v.
ALC, 50 ¢y, fused for AC. and D.C., clear scaled ammeter, Brand new, C.W.O. or C.O.D. ONLY.
made by S.T.C. £17/10/-. Cge. 15/-. NO LISTS. TRADE ENQUIRIES INVITED.

CHARTBOARDS. With pantograph arm, perspex scale, protractor head,
as used in the R.A F. for navigation purposes, 17in. square. Brand new,
will make a useful drawing board. 25/~ Post 3/-.

RADIATION MONITORS. Philips Type 1092c. A portable self-contained 0 - e e
vnit in haversack, measuring Gamma Radiation. Scaled 0 to 10 milli-
rontgens per hour, using Mullard Geiger Counter MX115. £25.

HEADPHONES. Balanced Armature Tvpe DHR, 17/6 per pair. Post 1/6.
HEADPHONES. High resistance 4,000Q2 Type CHR, new, 12/6 pair, post 1/6.
VARIAC TRANSFORMERS. Oil filled type. 80 CO 7.5 amps enables 230 v.

A.C. mains to be kept constant, 130/—. Cge 7/6.
RACKS-POST OFFICE STANDARD. 6ft. high with U-channel sides TO A ny Requirement
Instrument cases for Research

drilled for 10in. panels, heavy angle base. 4ft. 10in. also in stock.
Laboratories, Universities,

INSPECTION LAMP, Fits on forehead leaving hands free, battery case clips
on belt 7/6. Post 1/8. Takes E.R. Battery No. 1215 2/9, post 9d.
PHOTOMULTIPLIER No. 831A. Ideal for ilm scanning, spectography,

Alﬁha counting, colorimetric measurement, etc., supplied complete in
lightproof chamber with lamp, wired with the resistor network, 70/-. Schools, etc.
¥ERNIER DRIVES. Muirhead scaled 0/180 deg. Ratio 38 to 1. Diam. 3in. '
0;6. Post 1,6. 1 .
SLOW MOTION DIALS. 6in. Scaled 1/100 reduction 200 to 1 or direct. Electronic equipment manu-
5/6. Post 2/ factured to your specification

MASTS TELE_éGOPlc. Extending to 12ft. in 7 sections. 15/6. Post 2/6. by fully qualified electronic

TELEPHONE SETS. For perfiect co:;x;nunicatiou be/:twg;? 2 or more p:;;: ) engineers.

tions, Wall Type, one, pair of units, £5. Batteries §/6. Twin wire 5d. y: & o

?esk Tyl)ae,imlww available, latest lﬁ)dem st)éle. Two complete units ready =N FonEs‘GHT

or use /17/6. Wire Bd. per yard. Post 3-. =

ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Far. 250 v. IS /"/p RODUCTIONS LTD
10 amp. A.C. Ideal for greenhouses, etc., 35/~, Post 2/-, °
GEARED MOTORS for the model maker. Small but very powerful. 12/24 BEACON HOUSE, HAMPTON ST., BIRMINGHAM, 19.  Central 2016(7

volts D.C.. 4/8 R.P.M. 3%/~. Post 2/-.
VENT-AXIA FANS—EXTRACTION OR INTAKE. 230/250 volts AC.
6in. diam. blades 130/-. 12 volt D.C. 90/-, post 2/9. — - -

RATIO ARM UNITS. Sullivan. 600 ohms + 600 ohms, 56/~ Post Z/-.
POLYTHENE
ELECTRO MAGNETIC

WHEATSTONE RESISTANCE BRIDGE. 1 to 10,000 obms. Plug type £5.
FUREgFEDS INSULATORS, END CAPS, PLUGS, ETC.

Post Office type 11A, counting up
to 9,999, 2 to 6 volts D.C. 3 ohm
coil, 12/6 each. Post 1/-. Many

= i =5 4 other types in stock. fOI‘
ROTARY CONVERTERS. Input 24 volt D.C. Output 230 volt A.C. 50 cy., v AE RI ALS
conservatively tll;ate(} at 100 wattsl, 92/6. Also available iniao ;?Ongc ventilated o o
metal case with switch, input plug and output socket —~ Cge. 7/6. . c 5
CHARGING RECTIFIERS. "Full wave Bridge 12 volts 2 amps., 13/6, 4 amps., Standard Articles or Special Mouldings
22/6, suitable transformers 2 amp., 24/-, 4 amp., 27/3, post 2/-.

VARIABLE RESISTANCE. 160 ohms, 2 amps., on 10}in. Twir:) formers, AMPLEX APPL'ANCES (KENT) LTD.

gearing with control handle. Suitable for dimming, 35/, post 2/

TERMINAL BLOCKS 2-way fully protected. No. 5C/430. 4/- doz. or box 19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT
of 50 for 15/, 3-way, 8/- doz., post 1/6. (RAVensbourne 5531)
L WILKINSON (CROYDON) LTD All export enquiries to
e, ° ANGLO NETHERLAND TECHNICAL EXCHANGELTD,,
19, LANSDOWNE ROAD, CROYDON 3, TOWER HILL, LONDON, E.C.3

'Phone : CRO, 0839 Telegrams : * WILCO,’”” CROYDON
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(RADIO) LTD.

5, Harrow Road, Paddington, W.2
PADdington 1008/9 and 040!
OPEN MONDAY to SAT. 9-6. THURS. | o’clock

TRANSMITTER/RECEIVER

ARMY TYPE 17 MK. Il

This well-known R/T Transcelver is offered complete with
Valves,- High Resistance Headphones, No. 3 Handmike and
Instruction Book giving complete details and circuit, contained
in strong cabinet. Variable tuning.

Frequency Range: 44,0 to 61 Mcfs.

Range approxnmately 3 to 8 miles.

Power requirements: Standard 120 v. H.T. and 2 v. L.T.

Ideal for Civil Defence and communications.

396

[Calibrated Wavemeter for same 10/- extra. |

BRAND NEW

QUARTZ CRYSTALS

TYPE FT243 fundamental frequencics, 2 pin }in. epacing.
120 TYPES. 5875 ke/s. to 8650 (in steps of 25 kefa.).
80 TYPES. 5706 ke/s. to 8340 ke/s. {in steps of 33.333 ke/s.).

ALL BRAND NEW ‘lo,_

§700
CHanmEL
2n
s
Special price for complete sets of 80 or 120,
Above are suitable for re-grinding.
TYPE FT241A B4th harmonic Crystais. 2 pin §in. spacing
80 TYPES AVAILABLE 20 Mc/s.—27.9 Me/s.
{in steps of 100 ko/e.). COMPLETE BETS AVAILABLE.
Also 32.6

Mefs. 36.4 Mec/s.
32.6 Mo/s. 36.5 Me/s.
32.7 Mo/e. 36.8 Mc/s.
36.3 Mofs. 36.7 Mc/s.

ALL BRAND NEW 7’ 6 each.
FT241A 200 ko/s. 10/- each.
Crystal Holders for both Types 1/3 each.
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TRANSISTORS
JUNCTION TYPE (Red-Spot) (P.N.P.)

These Red Spot Transistors are ideal for most circuits including ** W.W.,**
Pocket Transistor Receiver and Transistor Amplifier. Al Transistors are British
Manufactured and Guaranteed., Send for Circuits and Data,

1 0/- each

(Tested and complete with Data & Circuits)

N.B. These Transistors may be used_in place of Mullard OC71
or similar Transistors.

r R.F. Transistors (Blue-Spot) 1.6 Mc/s. 15/-

PRE-SELECTED SEVEN TRANSISTOR
PUSH-PULL PORTABLE SUPERHET
Just switch to your favourite Station, No tuning, no aerial or earth. Preselect
3 stations, _Complete with all components and seven Transistors 7 x 4 Eltiptical
speaker, Teletron Superhet Coils and |.F.T.’s. Powered by 74 v. dry battery
which lasts for months. 150 Milliwates output. All the above with Circuits, etc.
£9/17/6. Carr. pald.

Or with Matched Mullard OC72's (200 Milliwatts Output) and 7 x 4 Elilptical
High Resistance Speaker 30/- extra.

Suitable Plastic Cabinet easy to assemble 18/6. |

Call and hear demonstration model working.

N.B.—The. above is an improved versionof the Transistor Six, giving greater
output and selectivity., To those customers who purchased the Six Transistar
L version we offer the components and transistor required for modification for
1746 post free.

“"EAVESDROPPER"
THREE TRANSISTOR POCKET RADIO
(No Aerial or Earth required)
Pre-selec:ed to receive the Light and Home Stations. Total cost, as specified
in * Radio Contructor,”’ mc!udlng Transistors, Transformers, Coils, Condensers

and Battery, ete., with circuit (less insert).
77,6 POST FREE
Acos Insert 15/6, Single Headphone 4/6 or Minlature Hearing Aid 24/-.

SPECIAL OFFER
Set of four Transistorsincluding

one R.F. Transistor ... 42/6
Set of six Transistors including

one R.F. Transistor ... 60f-

_F.M. CONVERTER UNIT
88/100 Mc/s.

Containing 6 valves—2-6BA6, EB9I,
VRI37, 2-EF54. Two LF. stages and

separate local oscillator, graduand

Vernier tuning. Just plug into your
radio and obtain good listening on
F.M. Voltage required 250 v, 50 mfa.
Complete Kit with 2 Transistors £ and 6.3 a, 2amps
"Phones with Circait. 19.6

42/8. . =

TRANSISTOR SIGNAL
TRACER

OVER 50,000 VALVES IN STOCK
SEND STAMPS FOR NEW 1957 28-PAGE CATALOGUE

SPECIAL REDUCTION FOR SETS OF VALVES
1A7GT, INGGT, 2HSGT, 1ABGT (or 1Q6GT or 3Q68T) ...... 37/6 Bet
10 EF50 (Bx-Brand New Units) 5/-each  ..... . 45/~ ,,

10 EF50 (Red Bylvania, ex-new untts) 8/~ each. 55/~ .,
6K8G, 6K70, 0Q7G, 021G, 6V6Q . 35 .
1R85, 185, 1T4, 184 or (384 or 3V4) ... 2718 .,
TP25, VP28, HL23/DD, PEN25 (or QP25). . 25f ,

DK968, DF96, DAF96, DL96 ............. . 32/ ,,
§K80, BK7C, 6Q7Q, 25A6G, 2525 (or 25Z6G) 37/8 ..

12K80GT, 12K7GT, 12Q7GT, 35Z40T, 35148GT (or 50L6GT) .. 37/8 ,,
128A7GT, 128K7GT, 128Q7GT, 35Z4GT, 35L6GT or 0LEGT 35/~ ,,

TRANSISTOR SQUARE
WAVE GENERATOR S | OBE KAV THRAe
Ideal for signal tracing. VCR139A SCREEN
Complete Kit with & Transistors Com-
ponents and Circuit.

Guaranteed full T/V

picture (carr. 2/} .......,
25/-. . VCR5170. Guaranteed full T/V -0
- IRICOURS’ o gow et ) g
62A INDICATOR UNIT M ORoT ok 515 R EEND  for

VCRS97 or 517
VCRS7, Slight-cut-off. Carr.
8BPl. Brand new

Containing VCR97 with Mu-Metal Bereen
21  Valves: 12-EF50, 4-8P6l1, 3-EA50,
2-EB34. Plus Pots., Bwiu:hes nv Cond.,
Resistors, Muirhead BI\{ Dial. Double Deck
Chassis and Crystal. BRAND NEW
ORIGINAL CABES, §7/6. Carr. free.

]
-
-
l
coe @ © e

CRYSTA'L P‘;ICROPHONE
TS

Ideal for Tape Recording, Gramophone
Amplifier, etc. Very sensitive. Guaransesd
and Tested, 5f-.

1355 RECEIVER
Complete with 11 va.lw.s 8-8P61, 504G,
VU120, YR92. As for
TV, !nnbsoluu: new condlﬁon, 27/8,carr. /-

TRANSMITTER/RECEIVER SCR 522

Comprlsing the well-known BC825 and BC624A. Units complete with 17
valves types 2-833, 8-1246. 3-128G7, 3-9003, 9002, 6G6G, 1215QT,
12AH7GT, 12C8, 6887. The Oompl'-u: unlt is in vary good coudltlon baving
very usefal ;aru including Rel:

Less vnlves, £3/10/= carr. pnld Wlth valvas, £7/10/- carr pald

R.F.24 10/-. R.F.25 12/8. /R -F.26 25/=

Brand new with valves, carr. MINIATURE LF. STRIP TYPE

“373” 9-T2 MEG.

TRANSISTOR PUSH-PULL AUDIO AMPLIFIER

(150 MILLIWATTS OUTPUT)
Build this Push-Pull Amplifier which is ideal for Crystal-or Magnetle
Piok-up A Baby Alarm, Mi Amplifier, ete.
Powered by 6-volt Dry Battery iasting !or ‘months,
Compiete Kit o Parts including 4 Transistors and all Components with
Cirouit (less speaker), £4/10/-.

Brand new miniature LF. Strip stze 108in. x

RECORD-CHANGERS ?(,énpg;( SQnE‘;ll%h“ Valve line-up 2-EF92,

- - AD 1) Vith etrcuit.
B.8.R. 3-speed—Plays Mixed n“""’é'.mg/e With valves, 45/- (less valves 8/ post free),
This L.F. Strip {8 part of above equipment.

B.B.R. 4-speed—Plays Mixed Records
£8/15/-
ALL BRAND NEW

INDICATOR UNIT TYPE 182A

Unit tains VCR517 Cathode Ray 6in

tube, complcte with Mu-Metal screen, 3
EF50, 48P61 and 1 5U4G valves, 9 wire-
wound volume controls and quantity eof
resistora aud condensers. Offered BRAND
NEW (less relay) at 87/8. Plus 78 carr.
* Radio-Constructor ** acope circuit lichuded

MALLORY 6v. VIBRATOR
PACKS

Qutput 180 v. 40 mfa., 15/~. Brand
new, P.&P.2/-.
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DEMOBBED VALVES 2/6
MANUAL
Giving equivalents of British and American
Service und Cross Reference of Commercial CBL1, DAC32, DF9, DF82,
Tvpes wilh an Appendix of B.V.A DH?7, DK92, DL82, DL93,
Equivalents and Comprehensive Price EB41, ECC31, EcC81, ECC82,
List. We have still some Valves left at EFS, EF38, EF51, EK32
very old Budget Rates (331%) which Ew' EL32' Em' EM3 4
are aclually sold at the oM price. (1951) » ' . 1,

THE NEW 2,000~ /Y e
AUTOMATIC BLOWTORCH | |

HP2110, KBC32, KF35, KL35,
Burns methylated spirit.

KT71, KT101, KTZ83, L63,
Compietely Automatic and

Great Britain’s Valve Mail-Order House

UB41, UR3C, UU7, VMS4,
VP4, VP13A, VPI3K, VP23,
VP4, W101M, W145, W148,
WD142, X22, X101B, X142,
X145, ZD152.

101, 145, o6, 1uns, 154, | ELECTRIC

2D4A8. 395515_8%. 6AB, 6AMS,
6AMS, 8. , 6B7, 6BS,

8BW6, 8C6, 6C8, 6C9, 6Fs, [:I'IFPERS
6H8, 68J7, 6L?, 8Ml1, 6N7,
8R7, 68A7, 65G7, U5, 6X4, Easy Instructions in ilustrated 12-page
7A2, 7B8, 7B7, 7C5, 7C6, 7H?, booklet with every set, Packed in Juxury
7Y4, 6DS, 10C2," 10P13, presentation case with cleaning brush, oll for
12BH7, 12C8, 128L7, 18AS5, lubrication and two special detachable combs for
17Z3, 20D1, 25Y5, 2525, graduating fineness of cut. On/oft switch, 6ft.
41MH, 43, 5076, 67PT, 240QP. of flex, and two-pin plug. A.C. only 200/250 volta,

BRITISH,
AMERICAN
BATTGRY,

LL4, MH4, MSP4, MU14, N17, § UNIVERSAL
N18, N329, N339, 0Z4, PAl,
Pen 428, PL82, PM1A, PM2A,
PM22A, QP21, QP22B, QPY30,
safe for all kinds of tin R1, 8130, SP2, SP13, SP42.
R inar] . , SPE, 5 .
o e e e 85210, U33, D149, U329,

Powimeomy 14T LIMITED QUANTITY (L] SALE 7/6 post1/- ot R o
16/9.

AMERICAN

type, British-made TA'-K on Y°"" Own Radig ElECTRlC PAINT STRIPPERS

PAINT SPRAYER

Simple and safe—strips paint
clean without scorching of
woodwork and with the mini-
mum cleaning down. Sturdy
for trouble-free service and

New model for up
& down spraying of
all painting jobs in
& out-doors.  3/-

g\ nADlOMlCROPHONE

Ex-W.D. BARGAIN

down & 6 Ideal for parties, Socials, Functions, backed by a twelve-month
m'ly of 9/6 Meetings, Dances, etc. Self-energised, guaraatee. A.C. or D.C. 200/
& Sy onfoff switch fitted, table stand and hand 250v.  Special voltages to
dﬂc:ti oel; grip. 3ft.cable. Limited quantity only. 31 ordﬁr Prices 39/6, or 42/6
Offer at Full Guarantee Two for 26/-. Post free. -0 pathiilis st 5 6
876, } Post b Or 5/8 down and 8 monthly of
Do it your- - Chassis Cutters 1 o
D] T PIFCO
e easy. Save he easiest  and
2 All-in-one Radiometer
¥ d quickest f -
CORVERT <> TV =y i | | Sike’ w8 | AemE _5300:
& LT.A. b sheet metal. The * Clrcmt Test., y
« cutter ists of
%mm:l":us:";t?l: three parts: a die, a punch n::n:u Allel:; : L.T. & H.T, Tests. |
You simply place our Sllver TV Converter screw. The operation is quite simple. mA, Test. N 2

on or near your TV set. Prices incl, key: Bize #in,, 13/9; 2in., % Valve Test

No alerations to your set—just connect jin., 14/9; ln., 1l}in, IQ’D 17/8; SERVICE SH EETS Continuity and Reais-
with A.C. mains and aerial. Packed 1jin., liln 19/6§ 1fin., 22/-; 2 3/32in., Th 3 tance Tests. Complete
oomplete with easy instructiona. Only 35/9; 2 1n. sq. hole 27/, ¢ one you require englosed if available with Test Leads.
21/~ down and 6 monthly of 21/« or cash Post 1/ X in a dozen assorted of our best

616/~ All prices are with keys choice. 10/6 Post 1/-. 32/6

s> BELCLERE
ﬁl TRANSFORMERS

Actual Size in Screening Can  Wearespecialistsinthe

BXY X manufacture of trans-

X formers and inductors

Pictured above is a type F trans- to customers’ require-

former (the smallest In this range) ments. Please write for
for use in transistor circuits. illustrated leaftets.

CAP. L.E.S. to British Standard 98/E5.
Diameter 5mm. Length Smm.
BALLOONS. Tubular 5Smm. Spherical
7.5mm. OVERALL LENGTH. Tubular
15mm. + lmm. Spherical 16mm.
+ lmm.

RATINGS. Voltages up to 24 volts.

VITALITY BULBS s

Vitality Bulbs Ltd., Neville Place, Phone :

BELCLERE TRANSFORMERS, {7 HIGH STREET, OXFORD
Telephone: 3432 Cables: Belclere, Oxford.
London, N.22 BOWes Park 0016 st = i

OSMOR (- 11AR(

Coils for e

(Officially Recommended) TRANSCRIPTOR

, Send 10d. in stamps for circuits,

practical drawings on band Il Con- PR E AMP
[} verters, T.R.F. & S’'het tuners -

and receivers. Circuit of switch-tuned (frequency controlled)

F.M. Tuner. Components and information on most published

circuits in -, I Bias Osc. Coil Type QT9 7/6
E ORLD, PRACTIC
RADIO CONSTR Bias Filter Coil Type QT6 7/6

RADIO CONSTRUCTOR.

Dept. (W.W.8) 418 BRIGHTON RD.. $O UTH CR O Y D s OSMOR SWITCH-TUNED F.C. F.M. NOW READY
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C.R.T. ISOLATION TRANSFORMERS

For Cathoae Ray Tubes having Heater/Cathode shor!
clreuit for C.R. Tubes with falling emission.

Type A. Low leakage windings. Ratio 1:1.25 giving
a 25% boost on Secondary.

EERVORI % ¢ cione v e n e e n e 10/6 each  With Tag
4 volt . 10/6 each Panel and
8.3 volt .. 10/8 each Solder Tags
10.8 volt . .. 10/8 each
13.3 voit . 10/6 each

Ditto th.h mslns pnmnnes 12/6 each.

Type B. Mains foput 220/240 volts. Low Capacity. Multi
Output 2, 4, 8.3, 7.3, 10 and 13 volts. Input has two taps
which increase outpnt volts by 25% and 50% respectively.
This transtormer is suitable for all Cathode Ray Tubes.
With Tag Panel 21/- each. .
Type 0. Low capacity wound transtormer for use with
2 volt Tubes with falling emission, Imput 220/240 volts.
Output 2-21-24-21-3 volts at £ amps. With Tag Panel
17/6 each.

All Isolation Transformers are Individuslly boxed. Iabelled
end clearly marked with relevant data.

NOTE:—1t is essential to use mains primary types with
T.V. receivers having series connected heaters.

RmIBTORS All vuluu 10 ohms to 10 meg., 1 w. 4d.;

., 6d.; 1 w, Bd.; . 1=
HIGH STABII.!’I'Y } w 1%, 2/~. All preterred values
1/3
o {16
2/-

100 ochms to 10 meg.

5 waft WIRE-WOUND RESISTORS
10 wltt} 25 ohms—10,000 ohms ..,
15 watt

15,000 ohms—50,000 obms, 5 w.. 1/9; 10 2/3
WIRE-WOURD POTS. 3 WATT LAB, COLVERN ETC.
Pre-set Min. T.V. Type tandard size Potl., 2lin.
Kourled Sloited Enob, Spindle High Grade. All
All valnes 25 ohms to 30 Values, 100 ohms to 50 K.,
K. 3/- ea. 50 K., 4/~ 5/6; 100 K.. 6/6.

Dmo Carbon Track 50 K. W/W  EXT.

OIP TRANSFORMERS Heavy Duty 50 mA,, 4/6. Multi-
rPutlg p;‘a‘g p;lll. 6/8 Tapped small pentode, 3/9. Hygrade
L.F. CHOKES 15/10 E 60I65 mA., B5/-; 25/20 K. 100/120
mA., 11/6; 20/15 H., 120/150 mA., 12/0 5H. 250 mA,, 15/-.
MAINS TRANS. 350-0-350, 80 mA.. 8.3 v, tapped 4 v. 4 a.
6 v. tapped 4 v. 2 a., ditto 250-0-250 80 mA., etc,, 21/-.

ILF. TRANSFORMERS 7/6 pair
465 Keo/s Slug tuning Miniature Can, 8¢ x Hon. x lin
Bis:uqd-md good band width. By Pye Radio. Data sheet
supphie

Wearite M800 IF Transformers 465 kefs 12/6 pair.

HEATER TRANS. Tapped 200/250 v. 8.3 v. 1} amp., 7/8
COPPER PLATED AERIAL RODS. }x12in, vush fitting,
3/~ 0z. Post 1/-.

ALADDIN FORMERS and cores. #in. 8d.; #in., 10d.
.3in. FORMERS 5937/8 and Cans TV1/2. Bin. 5q. x 2§in.
and fin. sq. X 1fin., 2/- complete with cores.

SLOW MOTION DRIVES. Epicyclic ratio 6:1, 2/3.
TYANA. Midget Soldering Iron. 200/220 v. or 230/259 v,
16/9. SOLON MIDGET IRON, 25 w.,,

MIKE TRANS. Ratio 50:1, 3/9 ea., new lnd boxed.

MAINS DROPPERS., 3x1}in. Three Adj, Sliders,.3 amp.
750 ohme, 4/3. .2 amp., 1,000 ohms, 4/3.
LINE CORD, .3 amp., 60 okms, per foot, .2 amp., 100 ohmas,

per foot. 2 way, 6d. per foot, 3 way, 7d. per foot.

CRYSTAL MIKE INSERT by Acos
Precision engineered. Size only 13 x3/18in. Bargain.

1957 RADIOGRAM CHASSIS

THREE WAVEBANDS

FIVE VALVES
8.W. 16 m.—50 m.

LATEST MULLARD
M.W. 200 m.—550 m. ECH42, EF4l, EBC41,
L.W, 800 m.—2,000 m, EL41 ELZ40

12 month Guarantes, A.0. 200/250 v. 4-way switch.
Short-Medlum-Long-Gram. A V.0. and Negative
feedback, 4.2 watts. Chassis 13}in. x 5)in. x 2}n.
Glass Dial 10 x 44in., horizontal or vertical available.
2 Pilot Lamps. Four Knobs, Walnut or Ivory, aligned
and calibrated. Chassis isolated from mains.

T.8.L. Tweeter supplied free,

BRAND NEw £10.10.0 cor 4.

TERMS: Deposit £5/5/- and 6 monthly payments of £1.

AM/FM RADIOGRAM CHASSIS
Measurements 13in. X 6in. x 7in. high. Dial cut-out
required only 104in. x 2}in. 5 valve plus metal rect.,
gram. socket, piano key wavechange, tone control,
med., long and V.H.F. wavebands, Valve line-up:
ECC85, ECHS81, EF89, EABCS0, EL41. For A.C.
mains 100-250 v,

PRICE 51 6l1 9-6 Carriage 10/8.

MATCHED SPEAKERS FOR ABOVE CHASSIS
8in., 18/6; 10in., 25/-; 12in., 30/-.

T.V, PRE-AMP. (McMICHAEL)
Will amplify output of your Band 3 Converter. Tun-
able Channels 1 to' 3. Midget size, High gain fringe
model. B.V.A, Valve, Full lnatmctlons supplied
READY FOR USE. (H.T. 200V., L.T. 6.3V,,
required). PRICE 25/- cach. BRAND NEW SPECIAL
MAINS POWER PACK for above, 25/- extra.

Volume Controls | 80 cA&te Coaxial

Midget size Semi-air spaced Polythens

Long spindles, Guaran- ingulated }in. dia. Stranded

teed 1 year. Al values core. Jdeal Band UL

10,000 obms to 2 Meg. Losses cut 50%....9d yd
No.3l8w. S{I.SW. %I%SW' STANDARD

bl Traoes 3in.  Coaxial....8d. yd

DOUBLE SOCKET 1/3
SOCKETS 1/- OUTLET BOXES 4/8
BALANCED TWIN F per yd., 8d. 800 or 3000.
TWIN SCREENED BALANCED FEEDER 1/- yd., 80 ohms.
TRIMMERS, Ceramie, 30, 59, 70 pf., 9d. 100 pf., 150 pl.,
13. 250 pf., 1/6. 600 pt., 750 pl. 1/9.

ALUMINIUM CHASSIS. 18 s.w.g. Pln, undrlled,
with 4 sides, riveted corners and lattice fixing holes.
with 24in, sides. 7x4in, 4/6; 9x6in. 5/9; 11 x

6/9; 13x9in., 8/8; 14x1lin, 10/6; 15><14im, 12/6
and 18x18 x3in., 16/8.

CHROMIUM PEN TORCHES with battery and bulb, 2/8.
BLACK CRACKLE PAINT, Air drying, 3/- tin.

P.V.C. CONN. WIRE, 10 colours, single or stranded, 2d. yd.
sin. RADIO SCREWDRIVERS, 4id. each.

NEON MAINS TESTER SCREWDRIVERS, 5/8.
MULTICORE SOLDER 80/40, 18 5.w.x.,3d.. 16 n.w.z., 24. 03,

PURETONE RECORDING TAPE, 12/6
1,2001t. on standard fitting 7in. Plastic reels

Brand new, boncL
Spars Spools 5in. metal, Fin. Plastic, 4/3.

FERROVOICE PLASTIG TAPE 25/-

COAXIAL PLUGS 1/-

Collaro Autochanger RC531 for 78 R.P.M.
10in. and 12in. Records. Brand new in
maker’s boxes! High impedance, light-
weig:\‘t pickup with sapphire needle, will
match any amplifier or radio.

Less than half price. 5 GNS'
Terms: deposic £2-15-0 and 6
monthly payments of 10/-.

Post free.
No C.O.D.

FAMOUS MANUFACTURER'S
4-SPEED AUTOMATIC
RECORD GHANGERS

1957 MODELS

Brand new snd fully guaranteed 12 months.

| NoT 0B LINE RESECT 8TOCK |

Designed to play 18, 33, 45, 78 r.p.m., Records 7in.,
10in., 12in. Lightweight Xtal pick-up, tarnover head,
two separate sapphire styli, for Standard and L.P.
each plays £.000 records. Voltage 200/250 A.C.

OUR PRICE £8'1 5'0 each. Post free,
Terms: Deposit £5 and 5 monthly payments of £1.

Price 6/8. No transtormer required. Space required 14in. x 124in. 5in. above and 3ir. below.
LOUDSPEAKERS P.M. 3} OHM. 2H.n. square 17/6.
o o Con i gt || TRANSISTORS
vare Elac. n. Elac,
R S 10in. BA. 50/~ | | JUNCTION TYPE (Red-Spot) (P.N.P.)

TSL TWEETER L§H75, 8/6. 12in. Pleasey 30/~ .
. fi pped O.P. tmns(ormer. 24/6.

DIODE. G.EC., 2/-. GEX34, 4/-.

CRYSTAL BET CONSTRUCTIOK. Kit 12 /

H.R. HEADPHONES, 4,000 ohms, brand new. 16/6 pair.

SWITCH Floid, squirt spout, 4/3 tin.

YWIN GANG CONDENSERS. 365 pl, midget, 13in. x 1Mn

X 13in., 10/-. .0005 Standard with trimmers, 9/-;

trimmers. 8/-; soiled, 2/6; 3-ganz 500 pt., 7/6.

SUPERHET COIL PACK 27/6
Ministure Bize 2}!2!!1}1& High Q dust cored coils.
SHORT, MED., LONG. GRAM switching with connec-
tion diagram and circuit.

VALVE HOLDERS. Pax int. Oct, 4d. EF50, EA50, 6d
, 1/3. Eng. and Amer. 4, 5, 8, 7 and 9 pin, 1/-.
DIOULD- Mazda and Tnt. Oet., 6d.. B’IG BSA, BSG, BOA,
g9d., B7G with can, 1/6, VCR7, 2/6. BSA wiih can, 2/6.
CERAMIC, EF50, B7@, Int, Oct,, 1/-. B7G with can, 1/9.
SPEAKER FRET. Gold Cloth 18im, x 25im,, B/~ 25in.X
36in., 10/-. Expanded metal, Silver 157 x9}in.. 2/~ each.
14}in. x 12in., 3/- each.

WAVECHANGE SWITCHES.

2 p. 2-way 3 p. 2-way, short spindle 2/8
5 p. &-way £ water, long spindls. . 8/8
2 p. 6-way, 4 p. s-wny. 4p. 316
3 p. 4-way, 1 p., 316
TOGGLE SWITCHES, aj-
NUTS, BOLTS. 12 of eao! . 2.4 0r 8BA ....... 1/-

KNOBS, GOLD ENGRAVED. Walnat or lvory. 1gin,
diam,, 1/6 each. * Focus,” ** Contrast,” ** Brilliance,*
+ Brilliance—0n/Of.” ¢ On-0f,” * Volume,” Volt-
O0o-O,” * Tome,” * Taning,” * Treble,” ¢ Bass’
¢ Waveehange.”” “ Radio Gram,” * SM.L. Gram,”
¢ Record-Play,” ¢ Brightuess.” ditto, not enzraved, 1/-.

8uitable for use in Amplifiers, Signal Tracers, Local
Statlon Receivers, Radlo Control, Osclllators, Tran-
sistor Voltmeters, Baby Alarme, Microphone Pre-
Amplifiers, ctc. A.F, 800 Kefs

These Transistors may be used in place of Mullard
ocT1.

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 o.p.s. Also B.S.R,
MONAECH Lightweight Pick—vp with Acos Xtat

head, hire stylus for L.P.
and standard records. SPECIAL OFFFR. THE TWO
£4/12/6. vost 2/8. 14° x 12}* Cut Out boar1 6/..

First Qunhtv Highly Recommended. Brand new.
00tt. ou 7in. plastic Reels, 25/-.

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY-BAGK
VOLTAGES. K3/25 2 kV., 5/-; K3/40 3.2 kV., 7/~-; K3/45,
3.6 kV., 7/6; K3/50 v, 4 kV., 8/-;: K3/100 8 Kv., 14/6.
MAINS TYPE, RMI, 125 v.: 60 mA, 5/-; RM2, 100 mA.,
6/-; RM3, 120 mA., 8/~; RM4, 250 v, 275 mA., 16/-.
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 ma., 8/8: 250 v. 85 ma., 9/6.
COILS. Wearite, “ P* type, 3/~ each. Osmor Midgel
“ Q" type ad}. dust core, 4/~ each. All ranges.
TELETRON. L. & \ied.. T.R.F., A/HF., ?/- pair.
H.F. Chokea RFC4 2/6 ea.
M.W. XTAL COIL HAX.. 3/- L.w. 3/8.

JASON F.M. TUNER COIL SET. 22/6 H.F. cofl,
aerial coll, Oscillator coll, two IF. Transformers
10.7 Mefs., Detector transformer and heater choke,
Circuit and component book using four €AMS, 2/-
J.B. Chassts and Dial, 19/8. Complete Kit, £5/18/8.
With Jason superior calibrated dial. £6/15/-,

CONDENSERS. New stock. .001 mtd. 7 kV, T.C.C., 5/6.
Ditto 20 kV., 9/6; 100 pt. to 500 pi, Micas, 6d.: Tubular
500 v, .001 to .01 mtd., 9d.; .05, .1, 1/-; .25, 1/8; .5, 1/9;
214350 v., 9d.; .1/600 v., 1/3; .1 mid. 2,000 v., 4/~
CERAMIC CONDS.. 500 v., .3 pf. to .01 mid., 20d.
SILVER MICA CONDENSERS. 10% 5 pt. to 500 pf.,
1/=; 600 pt. to 3,000 pi., 1/3. DITTO 1% 1.5 pt. to 530 pf.
1/9; 515 pt. to 5,000 pf., 2.
NEW ELECTROLYTICS FAMOUS MAKES.
TUBULAR CAN TYPES
100/25 v. 3/- 8+16/450 v. §5/-

2/450 v. 2/3 | 8+8/500 v. 4/8 | 16+16/500 v. @/-
4]450 v. 2/- | 164-16/300 v. 6/~ | 6,000 mfd. 6 v. 6/6
8/450 . 2/3| CAN TYPES |32+32/350 v. 4/6
8/500 v, 2/9 | Clips 32432/450 v. 6/6
16/450 v. 3/6 | 16/450 v. 316 | 644+120/275 v. 7716
16/500 v. - | 32/350 w.  4/- | 60+100/350 v. 11/6
327450 v. 5/ | 64/350 v. 5/8 | 1004+200/257 .

28125 V. 100/276 v. 5/6 10/6
50/25 v. 1/9 | 50450/350 v. 2/= | 1,0004-1.000/6 v,

50/50 v. 2/- | 50012 v. 3/- 6/6

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 or
12 v. 1} amp., 8/9: 2 a., 11/3; 4 ., 17/8.

CHARGER ’I‘RA SFORMERS. Tapped Input 200/250 v.
‘Aoﬁ el;mgmg at 2, 6 or 12 v. 1} amp. 13/6; 4 amp., 21/~

Teletron Band lll Converter
London, Midiand and Northern
for all T.V. Makes. T.R.F, or Superhet
Ready wound coils, two EFB0 valves, all
components, punched chassis, circuit diagram,
wiring plans. COMPLETE KIT for 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. L.T. £2(5/-.

ALLDRY UNIT POWER PACK. Replaces Battery
Bl114, ete., 69 v. plus 1} v. Bize 4}in. x 3%in. x 1Hn
4-pln Socket. Same as batterv. Only 1/- a year to .un
on AC. 250 v. MAKE LIST PRICE
85/-. OUR PRICE 39/6. Readv for nse

VALVE MANUALS I, I & I, 5/- each
A HYDRO ER. New ex. Govt. Unbreakable.
Packed in meta! case 7x1iin.. 4/6.
A Boxed YALVES New & Guarsnteed
5/ 56 | Bigy [ &8 | 106
iR5 6B8 A 6ALS 574
1T 9D2 6J5 12AT7
185 EF50 2/8 6K6 EBC41
Eguip. E1148 6K7G ECL80
3V4 8P61 | EB34 | EBOl | ECH42
504 8P41 3/8 HVR2 EF41
6AM6 EF92 3D6 (near) EFS0
6AT6 6HEM | EF38 BL41
e e e | e | E
AINT 6BEs | 6Véa | E S
sveGT | 6BWS 6X4 | HVR24
EBC33 6FA #X5 | PEN23 12Q7
Erso | 6K6GT | 807 VP23 PY81
Bylv. Red £F39 35Z4
EF91 11/8 8Q7
EZ80 EY51—U35 PLS1 X79

We have no connection with any other firm.

RADIO COMPONENT SPECIALIST

Please address all Mail Orders correctly as below.

307 WHITEHORSERD., WEST CROYDON

OPEN ALL DAY—(Wed. 1 p.m.)

10-page list 3d.

Tel. THO 16865, Buses 33 or 68 pass door. S.R. Stn. Selhurst. 48-hour postal Service. P. &P. [f-, £2 orders post free (Export extra). C.0.D. Service 1/6
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MODERN ELECTRICS LTD.
. Tel.: TEMple Bar 7587.
164 Charing Cross Road, London, W.C.2. ot an. 1703,
Cables: Modcharex, Londen.
Export enquiries invited. Correspondence in French or English. Prompt attention to post orders.
TAPE RECORDERS GARRARD AUTO UNITS TEST EQUIPMENT oo MICROPHONES
RC98 4 speed L£1917 7 |AVO
- b GENS. | o8 4 specd 1o €17 18 8| Model8 ... 0 MieZ2 (Crma) . 5 58
GRUNDIG TK8 ...... T2gns. | RCI2ID 4 speed ..... £13 13 10 Mode 7 (iatesc) O Memto o S 1o o
iminor Mk LU
GRUNDIG TK820/3D 98 gns. | taaAnNSCRIPTION UNITS Electronic Metlelr .. £40 0 g Mic 35-1 (Crysca £ 5 ¢
SIMON .................. 75gns. |  Connoisseur ... £2811 0 xV’ide Bé:d Sig/Gen. £30 0 0 | LUSTRAPHONE
FERROGRAPH-2A/N 76 gns. | Garrard 301 .., .£26 8 3 alve aracteristic M/C High Imp. ...... 515 6
G / g ] — L1710 4 Meter Mk. It ...... 5 0 0 LFV59 Dynamic ...... £8 18
FERROGRAPH 2AN/H D.C. Minor ............ €5 5 0
86 gns. SPEAKERS tOkV Multiplier for RESLO
Model8............... £ 5 0 VYMC (low imp.) £6 8 0
FERROGRAPH 66... 84 gns. | W.B. STENTORIAN Carrying Cases for RBL/T .oooovieiienene 815 0
VORTEXION 2A...... 80 gns. | ?g:’;‘ :: :70 g Models 7, 8 and 40 £3 0 0| g M INDUSTRIES
VORTEXION 2B £99 | R O
HF812 €4 3 6| ADVANCE - STANDS
BRENELL 3 SPEED 48 gns. | HF9I12 £4 8 6| H,| (Sig/Gen.) ...... £8 0 0| o 3 rensions... £3 12 6
ELIZABETHAN ... 65gns. | HF1012 Universal coil €419 9 £ r/wen) £3219 01 Table'Stand ........ £l 50
S l GOODMANS 12 £45 0 0| LEAK AMPLIFIERS
cording Tapes fr ;“200f: p— Axiom {50 Mk. b ...... 2:: l; 9 ;L.IO co.;'nplete 70
+ 5 . Axiom 22 ... . o oint §, TL.12 .. 70
FERROGRAPH 45 26/9 | pxicree 1 6O 1035 6120 0 o] RCA ... €48 0 0
gég?c'i'.ca"c‘:f 43:/' :f/' WHARFEDALE Oscilloscope 1052 ...£104 0 0 PAMPHONIC 16 vae €28 7 0
e 48/- F 1 WESCS o, €17 10 o | Volt: Callbrator 1433 £18 5 0 | QUAD, Mk. Il ......... €42 0 0
o 6 Jsi_ zT/ Super 12CS/AL......... £17 10 © MULLARD - £1818 0
M 37/; 22; WI2/CS ... C£10 5 0| TAYLOR E.A.R. 4 watt .. .. £9 9 0
S B - 4u ZI;_ Golden 10 CSB €8 14 11 | All new Taylor Test Gear in TRIX 4 wate ............ £16 10 0
e e 20 i Super 8CS/AL g : 1l stock ALL GARRARD, CON-
SCOTCH BOY, EMI, BASF, LONG |  brene ioin. " & ; - NOISSEUR, DECCA and
PLAY TAPES Bronze 8in. £310 0 ACOSUP;ECA(;:D CPSLALYAERS COLLARO HEADS.
""""" g , RO, | SAPPHIRE and DIAMOND
W.B. Crossover Unl: £1 10 0 CONNOISSEUR, = LEA o
WEARITE Defluxes ... €2 10 0 W.B. Tweeter Unit... €4 4 0 RANTL B’j.,. GAKIiR:lEB. STYL! for the above HEADS
COLLARO Transcriptor £20 0 0 Kelly Ribbon Tweeter £12 12 0 | PHILIPS. NOW AVAILABLE.
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MAINS
TRANSFORMERS

Primaries, 200/250 v. Half Shrouded.
HSMé3. 250-0-250 v. 60 m/a., 6.3 v. 3a,, 5 v. 2 a. (Midget)... 16/3
HS2. 250-0-250 v. 80 m/a., 0-4-6.3 v. 42a.,0-4-5v. 2 a...ceuuee 19/~
HS3, 350-0-350 v. 80 mfa.,, 0-4-6.3 v. 42,0-4-5v.2a.......... 19/-
HS3X. 350-0-350 v. 100 m/a., L.T., as above 23/~
HSI50. 350-0-350 v. 150 m/a., 6.3 v.32a,5v.3a 27/9
Fully shrouded
FSM63. 250-0-250 v. 60 m/a., 6.3 v. 3 a., 5 v. 2 a. (Midget)... 16/9
FSM66. 250-0-250 v, 60 mfa., 6.3 v. 32, 6.3 v, 2 a, (Midget) 17/3
FS43. 425-0-425v.200m/a.,6.3v.4a,,C.T,,63v. 4a,, CT
ST & E1Bhoc ™ Be0000000000600008m0000008 4% SRS 5716
F36. 250-0-250 v. 00 m/a, 6.3 v.6a,5v.3a 29/6
FSI50X. 350-0-350 v. 150 mfa, 6.3 v. 2 2., C.T,, 63 v. 2a.
Vor B7% 3 Booobed - Shoo05800000000800860 6000000000 BoE0 000D 31/6
FILAMENT TRANSFORMERS
Primary 230 v. F3X 6.3 v. at L.5 amps...ccoieenininininnnn, Qo000 5/9
Primaries 200/250 v.
F.3. 6.3v.at3amp, 8/Il. 7/6
FI2X. 12v. la,7/9. Fl2. 0-6.3-126v, 3 a.. 16/6
23/6
F34, 0-4-9-15-24 v. 3 a.... 26/6
C.W.O. Postage /3 extra under [0/-. /9 extra under £2.
2/9 extra under €3
Lists, etc., stamped addressed envelope please.

H.,. ASHWORTH (Dept. W.W),

676, Gt. Horton Road, Bradford 7, Yorks.

NS
TESTOSCOPE MAWNS

Fg;oz———i

For high and low
voltage testing. Standard
Model: range 100 850 volts A.C. —
or D.C. Dual Model: range 1/30 and 100/850
volts A.C. or D.C.

ite for interesting leafliet 30F.
APPLY FOR 16 PAGE BOOKLET, POST FREE 1/-.

GREATLY INCREASED
PERFORMANCE

Continuous 3§ Ibs, 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. WEBBER LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065
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524G ....
648G ....

FOR VALVES

GUARANTEED
ALL TESTED

BEFORE
DISPATCH
168 | E¥55 8/-
...... /18 | EF80 10/
. 76 | EF22 8/6
. /8 | EF4dl .11/~
10/- | EF88 12/8
/8 | EFs9 12/8
/- | EPoa 8/6
/- | EL2...... 12/8
/- | BL31 . 718
/- | ELS2 . 8/8
/- | EL41 .... 10/8
/8 | EL42 11/8
/8 | EL50 7
11/8 | EL84 11/-
/- | EM34 10/-
/- | EM80 11/
/8 | EY51 11/6
‘70 EY86 .... 12/
8 | EYal 6/
18 | EZ40 . 10/~
/8 | Eza1 ... 11/-
/8 | EZso 10/-
;6 EL48..... 2=
,b FW4/500 10/-
. 3/8 | 6232 12/8
veves. Bf- | H30...... bi-
}gg . } ;;3 HL1320 4/-
XIS HP4101 6/-
12A6. .... 8/8 | gpojg 4/8

WIRELESS WORLD

i.F. TRANSFORMERS
Radlocraft I.F.8. 4656 Kc/s..
with compression trimmers,
solid  construction, a
Bize:
DIV e L R

As above, 100/121 Kc/s., pair
Surplus'l‘y‘pe, 465 Kofs., palr .. 8/9
Miniature IF's—465 Kc/s., palr 9/

VIBRATORS
Pin U.X. Types. Avallable for
12 or 8 volta, by Oak, Mallory, Plesscy,
etoe. Price 8/6 each,

COMMERCIAL!
ALPHA CONVERTOR
PRICE £6-15-0
% Tunable over Band III range
% 8ingle knob channel changing
* 4-valve cirouit
%* Hammer-tone bronze finish

/8 {NOTE TBE PRICE— 26/15/-.

Fully guaranteed against faulty work-
manship or materials (other than valves)
for 12 months.

The unit uses B,V.A. valves. Guaran-
teed for 90 days.

OSMOR SUPER ““Q ** COILS

Self-screening iron dost cupped colls
with adjustable fron dust cores.

Coll ‘Waveband Stage Price
No. {Mctres) Each
QA.51 M.W. 190-520 b/-
Tracks with  Aerial j/-
Qo3 H.F.
QA.61'L.W. 800-20,000 Aerial 5/-
Tracks with HF, 5/«
Qo6
QA.81 M.W, 190-520 Aerial §/-
Tracke with Q06 H.F. 5i=
TELEVISION AERIAL
ACCESSORIES
List Price
Belling Lee L734P Co-axial Plug 1/3
Belling Lee L734J Co-axial

Connector .................. 2/-
Belling Lee L78LP Co-axial Plug 1/3
The above types are designed to
accept co-axial cables of outside
diameters from 5/16in. semi-air
spaced to 6/32in. solid, thus pro-
viding for 50 ohm to 80 ohm.
fmpedance feeders. Contain fewer
parts and are easier to load than any
other good quality co-axia! plugs.

RIGHET-ANGLE PLUGS

L6814 Bingle Entry Co-axial Plug 3/11
L615 Double Entry Co-axial Plug 5/8
Belling Lee L6816 Line Coupling. . 1/9

SPEAKERS HI-Fi

W.B. STENTORIAN HI-Fi
LOUDSPEAKERS
Retall  Plus
P. Tax
HF510 5in. Unit 3-ohm
speech coll, 2 watts .. 54/8 14/10
HF610 8in. Unit 3 or
15-ohm speech coil,
ORI o6 oo 0ol 53/6 15/5
HF812 8in. Unit Com:
bined speech cofl, 3-,
7.6 and 15-ohm, &
.............. 83/8 24/-
KFIO[” 191n. Unit Com-
bined speech coil, 3-,
7.6- and lb-oh.m. 10
watts .. 99/6 28/9
HF1214 1 nit 23-
14,000 cps., 15 watts.. 195/6 —

WESTINGHOUSE RECTIFIERS

18B.C. 1-1-16-1 9/-  14A.97 23/6
18R.A, 1- 1 16-1 10/6 14A.100 25/-
1-1-8-1.. 14A.124 27/6

14B.130 31/6
LW7 .. 23,
WX6..

3/8

HENLEY-SOLON
ELECTRIC SOLDERING IRON
lNSTRUMENT MODELS

‘Weight 3} oz. (e\chldlng flex). Length
Now available h & wide range of
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PUBLICATIONS, ETC., continued

No.128. Practical Transitors and
Transistor Circuits .......... 3/6

No 140. TV Bervicing for
.................. 4/6

Beginners
No. 142. Modern TV Circuitry
and General Fault Finding
Quide........oo.ieveiiinn.,
Servicing the Modern Radio
Receiver 1/6
{Please include 4d. postage per copy.)

" Loudspeakers,” by G. A. Briggs.
The why and how of good
reproduction. . B

Mullard -mgn Q
tion . “ee

" Wearit

Deck . .........

TWO HIGHLY INFORMATIVE
PUBLICATIONS

The G.E.C. Nine One Two Plus, 4/~
The FM plus Tuner for the Nine One

/9| Two, 2/6.

| EMITAPE
MAGNETIC RECORDING TAPE

Type “ 88" 18 a standard thickneas
base tape giving maximum durability
for general-purpose use,

88 " GENERAL PURPOSE

Cadmium plated chassis, 8ilver plated
brass rotor and stator. Rotor earthed
to frame. Capacitica available each
half: 810 pf., 3.8-27 pf., 4-35 pt. or
4.43 pf. Price 10/9 complete.

PUBLICATIONS, ETC.

No 134. F.M. Tuper Construc- o
Now T35, " How' 1o’ Make  Aeriala
for TV (Bands 1 and 8) and

=3

voltages as under: ) Trpo Title ?;‘z: Length Price
Lngps Voltugp/[18st Erice 855 Messsge  Sln 1t 718
12 618 gg-|88/8 Junior 5in.  600ft. 21/
25-watt 24 819  26/- 89/9 Continental B51in. 850ft. 28/=
Tnstrment -+ /-| 88/12 Btandard  7in. 1,209it. 35/-
ey 1000110 o 3577/ Type “99° is a epectally developed
Aol teﬂ Il 0 623 | thin base tape giving an increase of
i latEa R 120/15 24/- 50 per cent. recording timne for Long
bit 200/220 624 24/- Pla; i,
220/240 625  24/-| oY Purposes.
65-watt Type Oval Bit ........ 29/- | 4 g9 * LONG PLAYING
65 wutt Type Pencil Bit ........ 30/8 Type Title Size Length Price
No. dia.
CONDENSER TYPE U101/8.5. 99/3 Message 3in.  250ft. 9/6
Cat. 5095 99/9 Junior 5in, 850it. 28)-
Chassls Mounti: Gnn Cond with C tal Biin, 1,2001t. 35/-
split-stators, cenmlo insulation. 99[18 Btandard 7in. 1,800it. 50/-

EM.1 RANGE OF EMPTY SPOOLS,
IN CARTONS

AP93 3in. Message spool ...... 3/-
AP85 6in. Junior epool ........ 4/8
AP89 02in. Contlnentnl upool 4/6
AP87 7in. 8tandard spool . b~

EM.1 JOINTING AND EDITING
ACCESSORIES

AP87 Gummed jointing tape, per

........................ 6/6
TELEDICTOR V.HF. (Band 2) ............ 2/8 usa Eaiiing and marker
TRANSFORMERS TYee Tes (N5 Mlap i i | asip Biien o ks g
Small Mains Transtormer mnuble for | No. 109. A Comprehensive Valve AP38/3 yellow; AP38/4 blue:
Televislon Converters, etc Guide, Book No. 1 .......... 5/- AP38/5 orange; AP38/6 green,
Bpeeification: No. 121. A Comprehensive Valve allat perreel .............. 4/6
Primary: 230 v, 50 ¢/s. Guide, Bool 0.2 . . b/-| AP48 Tape jolnting block and
Secondary: 1 : 250 v. 40 mA. No. 103. Radiofolder * . 1/6| cutter for the accurate align-
Becondary: 2:6.3v. 1.5 A, 15/-! No. 114. Badiofolder *E~ .... 2/6! ment and splicing of tape.... 17/6
VR65A 8COTCH BOY TYPE 111
vi8Pan .. 3 RS INSRTRANIHORE R STANDARD RECORDING TAPE
i
Vl(ll;gl) 3/9 MT1 ) LG 567 GOOft on 5in. plastle spool, per
_ |Primary: 200.220.200v. | Feel el -
Soro0 e 4 |gocondaricn: 250-0-250 v. 50 M/A, 0-6.3 v. 4 amp., 04 v, 1"300“‘. el ot o B
SYLVANIA 7/- | 28mp.. both tapped at 4 v., each - 19/8 | gpure spools: mn dlameter 318
VR92 7o diameter...... 4/3
(EAB0).. 1/6 /MT2 MT3
VR105/30 6/6 Primary 200-220-240 v, Primary: 300-220-240 v. 8COTCH BOY TYPE 150-9
VRI16 4/~ 8econdaries. 350-0-350 v. 80 Hecondary: 30 v, 2 amp. “EXTRA PLAY " RECORDING
M/A, 7-6.3 v, 4 amp,, 0-5 v.2 Tapsat 3v., 4v.,8v.,8v.,
VRI36 6/- Eaer both tapped at 4 v., 9v.,10v,15 .,20v.,(900ft. on Oin. dlameter spool,
VRI37 .. 5/8 ERChE . o ey 19/6 24v.,each.......... 1D/8!  peT.reell . oieevms s slome omiie. - 2 /-
VR150/30 8/- 1,2001t. on 7in. diameter spool,
VR23 .... 6/6 2/- Packing and Post on above transformers. perreel ...v.ouccosaviensens -
V870 8/-
VTSE‘Z "
(EL32).. 6/
VR50: -
P " LOUDSPEAKERS

VUuss
(MU12/14) 8/9
VUs4

{SP61)

Waterhouse 5in. unit 17/6 ea.

ALL P.M. TYPES LESS TRANSFORMER
Lectrona 5in. unit .. 17/

18 ea.

Plessey 6}in. unit .. 18/6 ea. Goodmans 84in. llnll 18/8 ea.
R. & A. 8in. unit .. 18/8 ea. Goodmans 8in. unit 19/6 ea.
Plessey "12in, unit .. 35/- ea Goodmans 4 x Zin.
unibey. . R 9/8 ea.
R. & A. 6{in. unit, mains energised, 600 ohms fleld . . 17/6 ea.
Plessey 8in. unit, maina energised, 600 chms field ..., 21/- ea.
Goodmans or Lectrona 8in. unit with output trans-
(s SOt L DI ISR - BRBaE - 21/6 ea.
v —] ]}~ TERMS: Cash with order or C.O.D.
Postage and Packing charges extra, as
follows: Orders value 10/- add 1/-; 20/-
5/6 VINCES CHAMBERS add 1/6; 40/- add 2/-; £5 add 3/-; unless

LEEDS L

VICTORIA SQUARE

otherwise stated.
and postage 3/-.
For full terms of business see inside cover
of our catalogue.

MAIL ORDER ONLY

Mmlmum C.0.D. fee
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COMPLETE RADAR
RECEIVER

TRANSMITTER & b

Manufactured

MAIN COMPONENTS: by- G.E.C.. (US.A.)

Radio Transmitter T-25/TPS-2
Receiver Indicator R-36/TPS-2
Generator PU-9/TPS-2

Engine PU-9/TPS-2

Antenna AT-17/TPS-2 and Mast
Tent and Pegs

Spares include:
Cathode. Ray Tube
Valves:
4—CV53A,2—466A,
2—715A, 3—3B24,
2—503A, 2—3E29
Spare Engine and
Tools
Spare Generator

Test Meter, Cables;
Tubes and Ropes.

MarcH, 1957

TRANSMITTER/RECEIVER PACK

Complete

TABLE & EQUIPMENT

Manufactured by Bendix

Consisting of:
2—Transmitters Type TA12J124
2—Receivers Type RA/18
(Frequency Range .150-1.50, 1.80-15.0 megacycles)
1—Recetver Type MN/26C Radio Compass
(Frequency Range 150-1,500 Kilocycles)
2—Dummy Aerials Types MT/76a and 77a.
1—Coupling Unit
1—Loop Aerial Type MN/24B
2—Double Dynamotor Power Units
All Cables and Leads

Limited quantity. All new and complete in Makers' cases.
Enquiries to view and offers invited.

A. PRESTON & SONS, 186, sussex way, Lonpon, N.19.

Phone: ARChway 5951.

We stock a variety of Radio, Electronic and
Telephonic Equipment and Spares of British
and American make.

We also specialise in Z.A. Equipment and
Spares as used by Government Departments
and the Services. 1

Suppliers to Manufacturers and Trade only,

FINSBURY TRADING CO.,
12 Stoke Newington High St., London, N.16
Telephone: CLIssold 7342

CABINETS COMBINING
STORAGE for 300 RECORDS
& EQUIPMENT in OAK.
MAHOGANY & WALNUT,
Polished to shade selected.
GP 31
33 ins, Wide; 34 ins. High:
15¢ ins. Deep. 164ns.
% 15%ns. MotorBoard
with 4insa. clcurance
underneath.
Section: 11} lns b
Record Section: 13 ins. High.
Grille and Baffle for speaker
can be fitted in centre.
Price £17119/6 or -£2/14/-
deposit & payments of
36/7 mnnt.hly
QOarriage 12/8.
WRITE for CATALOGUE of
CABINETS for SPEAKERS,
EQUIPMENT & RECORDS,

A. L. STAMFORD

(Dept. J4), 20 College Parade, Salusbury Road, London, N.W.§.

% Band I!l Folded Dipoles (4s iflustrated)-
% Reflector and director rod holders

% Masthead Fittings for 27, 17, 13"
and 2” Masts.

FRINGEVISION

LTD.,

TELEVISION AERIAL
DESIGNED FOR CONSTRUCTING BAND | & BAND Iil T.V. AERIALS ‘
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS *

Selecting at random from our new multi-page catalogue :
% Mast Coupling units for 2” Masts
% Insulators, both Rubber and Plastic

% Alloy Tubing for Elements, Cross

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

COMPONENTS' [} ¢

(As illustrated)

boom and Masting i

e
N —— i & e

W ilts. Phone 657/8

Marlborough,



MARCH, 1957

WIRELESS WORLD

143

MAINS TRANSFORMERS

Primary, 200250 v. P. & P. 3/-, 300-
0-300 100 mA., 6 v. 3 amp., 5 V. 2
amp., 22/6.

Semi-shrouded drop-through  380-0-
380 v., 120 mA., 6.3 v. 4 amp. 5 v
2.5 amp., 22/8.

Drop thro' 350-0-350 v. 70 mA., 6 v.
2.5 amp. 5 v. 2 amp., 14/6.

Chassis mounting or drop thro’, Pri.
110-150 v. Sec. 350-0-350, 260 mA.,
6.3 v. 7 amp., 6.3 v, 0.5 amp., § v,
QOT., 05 amp. 4 v. 3 amp. P, & P.
3/8. 32/8.

Chassis mounted and fully shrouded.
80 mA. 6 v, 3 amp., 5 v. 2 amp., 14/6.
Drop thro' 3270-0-270 60 mA., ¢ v.
$amp., 11/8.

250 v, 350 mA., 6.3 v. 4 ., twloe 2 v,

23, 19/6.
Auto-trans. Output 200-250 H.T.
500 v. 260 mA., 6 v, 4 a., twice, 2 v.
2 s, 19/8.

Auto-trans.  Inpput 200-250. R.T,

350 v. 350 mA. BSeparats L.T. 6.3 v.
7 a., 8.3 v. 1} amp,, 5 v. 3 amp., 25/=
P, & P. 3/-.

Mains ¢t i
Iopm 210, 220, 230, ‘240 Sec 380-0-350
100 mA., with separate heater-trans-
former, 230, 230, 240 sec.
Gﬂv.znmp..GSv.sunp.lv
gllmp., and § v. 2 amp., 30/~ P. & P.

350-0-350 76 mA. 6.3 v. 3 & tap 4 v.
63 v.1a, 13/8.

500-0-500 125 mA. 4 v. C.T, 4 a, & v. ~

CT. 4 a, 4 v. QT, 2.5 a., 27/8.
500-0-500 260 mA. 4 v, O.T. 4 a., 4 v.
OT.5a.,4v.OT. 45, 39/8

BR. & T.V. Energised 8jin. Speaker,
with O.P. trans, fleld coil. 175 ohm,
8/6. P. & P. 38

BR. & A. 8Hn, M.E Speaker, with
O.P. trans. fleld 440 ohms, 10/6.
P. & P. 2/6.

Volume Controls. Long splndles,

less switoh, 50K, 500K. 1 meg.. 2/8
each. P, & P. 3d.

Volume Controls. Long spindle and
awitch, }, §, 1 and 2 meg., 4/- each.
10K and 50K, 3/8 each. § and 1 meg.,
long spindle, double pole switch,
miniature, 5/-, P. & P. 3d. each.

Trimmers. 5-40 pl., 54 10-110. 10-
250, 10-450 pf., 104

Twin Gapg .0005 Tuning Condeaser
B/-. With trimmers, /8.

Twin Gang .0005, with feet, size 3} x
3 x 1jin., 6/6.

3-gang .0005, with feet, size 4§ x 3 X
14in.. /6

T.V. Coils, mouided former, won-
cored wound for re-winding purposes
only. All-can 1i x 1{in., 1/~ each.

2 iron-core Ali-can 2§ x {in, 1/8

each, The above coll formers are
suitable for the * Wireless Woild ”
F.M.  tuper.

Used Metal Rectifier, 250 v. 150 mA.,
6/6. Metal Rectifier, 260 v. 45 mA.,

6/-.

Metal Rectifier, RM2, 126 v. 100 mA.
3/8.

Vaive Holders, moulded octal Mazda
and loctal, 7d each. Paxolin, octal
Mazda and lootal, 4d. each. Moulded
B7G, B8A and B9A, 7d each. B8
moulded and B9A with screening
can, 1/ each.

BATTERY
CHARGER

6 or 12v. 4 amp.

A.C. Mains 200-250v,
Fitted ammeter, selector
switch, fuses, battery clips,
indicator lamp. Incorp-
orating G.E.C. Metal Rec-
tifier. Ready for use. In
grey hammer finish case,
Wall fixing.

5 9’6 P. & P, 3/6.

m Crystal Diode. 1/6. pos*

—COMMERCIAL TELEVISION

CONVERTER
SUITABLE ANY T,V.
using lower side band
NO ALTERATIONS TO SET
Complete with bullt-in power supply, 230-250 v. A.C.

malns.  Case 5iin. long, 3}in. wide, 4}in. high.
Incorporating gain controi and band switch.

£3-19-6

Plus Poat & Packing 2/6. Tliustrated with eover remogel.

6
pald.
Line O.P. Transformer in aluminfum
can monnted In rubber, 12/8.

Line and E.H.T. Transtormer, 14 Kv.,
uslng ferrocart core, complete with
line and width control, and corona
shields US7 rectifier windine, 35/~
Line and E.BT. Transtormers, 9 Kv,
usiug ferrocart core. complete with
built-in line and width contral. Mounted
on small all-chassls. Overall size
44 x 1¥n. EVSI1 rec. winding, 27/8.
Scan coils, low line low tmpedance

AC/DC MULTI-METER KIT

Comprislng 2in. moving coll meter, scale eallbrated in A.C /D.C.

volts, chma and milllampa  Voltage range A.C./D.C. 0-10,

0-100 and 0-500. Milliampa 0-10, 0-10:: ohma 0-10,000.
Front panel, range switoh, wire wound pot (for ohms
zero setting), two toggle switches, reatstors and meter
rectifier. Point-to-Polnt wiring diagram 1/- Free
with complete kit

Compluu in case, grey
hammer finish.

19/6 P & P. 1

Coverage 120 Kc/s.-2%0 Kg/s..
300 Ke/s.-900 Kofs., 900 Ko/a.
2.75 Mo/s., 2.75 Me/e.-8.5 Mo/s.,
8 Mc/s.-28 Mo/s., 16 Mec/s,-58
Mo/s., 24 Mc/s.-84 Me/s. Metal
case 10in. x 6}n. x 4}in, Bizeof
scale, 64in. x 3}in. 2 valves
and reotifier. A.C. mains 230-
250 v, Internal modulatlon of
400 e.p.a. to a depth of 30 per
cent.. madulated or unmodulated
R.P., outpnt continuously vari-
able 100 milli-volts. C.W. and
mod. ewitch, variable ALF.
output and moving coil output
meter. Grey hammer finish
case and white panel. Accuracy
plus or minis 3%, £4/19/8.
or 34/- depowit and 3 monthly
paviments $5/-. B & P.
4/6 extra.

T.R.F. KIT
IN PLASTIC CABINET

3 valve plus metal rectifier, A.Q. main:
200-250 v, Medium and long waves. o
pastel blue or brown. Valve line-up:
VR65S and VT52. 8ize 15¢in. long by 9in
high by 7in. deep.

£3-19-6 carwe
A polpt-to-polnt wirtng diagram, 1/8. Fre
with complete kit.

Al parts supplied separately.

SIGNAL & PATTERN
GENERATOR

Coverage 7.6 Mc/s-210 Mc/s
in five bands, all on funda-
mentals, slow motion tuning,
audio output, 8 vertical and
horizontal bars, logging scale.
In grey hammer finished case
with carrying handle. Ac-
curacy 4+ 1%.

A.C. mains 200-250 v,

£6-19-6
P. & P 5/6.

Or £3 deposit. P. & P.5/6 and
3 payments of 30/-.

RADIOANDT.V.COMPONENTS (ACTON)LTD.

23 ACTON HIGH STREET, LONDON, W.3

GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION S APPLICABLE

Terms of Business: Cash with order. Where post and packing charge 1s not stated
glease add 1/6 up to 10/-, 2/- up to £1, and 2/6 up to £2 ANl enquiries S.A.E,, lists
d each

irame, with frame trans-
former to match above 27/6. P. &
P. 2

Line snd E.H.T, Transformers, 9 Kv.
terracart core, EY31, heater, winding,
completa with scan coils and frame
outpit tranaformer, and llne and width
control, 35/-. P. & P. 3/-.

As sbove, but complote with lins and
trame blocklng transformers, 5 Henry
23 mA. choke, 100 mfd. and 130 mld.
".‘10 wkgxi'iao mA. A.C. ripple, £2/9/6.
PM Speaker, fiin. closed fleld, 18/6
8in. closed fleld, 20/8. 10in. o

fleld, 25/-. 12in. closed Beld, 25/-
P. & P. on each 2/~

Extension Speaker. In polished watnut
gzué:lete with 8in. P.M, P. & P. 3/

COLLARO
RC54

3-speed nutomatic changer, current
wodel.  Brand new. 10 records
mixed. Studio - " 0 plck-up.
A.Q. malns. 200-250 v,

£7-19-6 %5

Jtandard Wave Change Switches,
1-pole. 3-way. 1/9: 5-pole S-way, 1/9;
3-pole, 3 way, 1/9; 9-pole 3-way, 3/8.
Miniature type. long spindie 3-pote,
4-wav, d-pole 3-way and 4-pole 2-way,
2/8 each. 2-pole ll-way, twin waler,
5/-; l-pole 12-way single water 5/-.
P. & P. 34,

lon Traps for Mullard or English
Electrie tubes, 5/-, post paid.
Standard 463 Ko. iron-cored [.F.s,
4 x 1} x 1{in., per pr., 7/8.

1.200ft. High Impedance Recordinz
Tape on plz»stlc spoot, 12/8. Plus
- P. &P

Miniature wire ends moulded. 100 pl.

500 pt. and .001, each 71

Combdined 12in. mask ani escutcheon
in tghtly tinted Perspex. New aspect
edged mm brown. Fits on front of
cabinet, 12/8. As above tor 151n. tube,
17/8.

Frame Oscillator Blocking Trans., 4/6.
Line Oso. Blockiae Trans. 4/8.

Wide Angis P.M. Foous Units. Verarer
adj. state tabe, 15/-.
P.M. Focus Unit for
with veroier adjustment
15/~

Muliard tubes
P g P o2

FAMOUS MAKE
TURRET
“TELETUNER"

99/6
Post 2/6.

Knobs
3/6,

Covers all Channels, 8ands |
and 3. Valves used: PCC84,
R.F. double triode, cascode
R.F amplifier. PCF80, triode
pentode f.c. and mixer. LF.
output 33-38 Mc/s. Easily

modified to other I.F, outpurs,
Full inseructions and circuit
diagram supplied. Compiete
with 12 Coil Sets.
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INTRODUCING a new range of

HETERODY NE

FREQUENCY METERS

. for Laboratory, Field & Factory

Designed and built to rigid Services Specification, these
instruments are Crystal-controlled, portable hetero-
dyne-type Frequency Meters used for Field testing and
measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and s1gnal-generators.

TYPE 7475.

Frequency Range: 85 to 1000 megacycles.

TYPE 7474.

X HR Frequency Range: 20 to 250 megacycles.
Frequency Calibration accuracy: .002% at 25°C.
(or .Ol:zbetween —20° to +70°C).

INSTRUMENT
Complete Specifications on application to:—

Sote Mangpzerwrers 'Y ELEMECHANICS LTD

(Instrument Division Dept. W.W.2)

3 Newman Yard, Newman Street, London, W.1, England.
Telephone: LANgham 7965. Cables: € Teleset’ London.

* Makers of High Voltage Test

[}
|
|
Sets and other Electronic Equip- |
ment for H.M. Government. :

Fitting out? ~ "

... you need this extra hand!

Calling all yachtsmen—beginners and veterans. Here’s something
youw’ll want to take aboard—YACHTING WoRLD Fitting-Out Number
—offering expert advice, information and reminders about the
important jobs to be done before the season gets under way. Steer
a course for your newsagent’s right away and order your copy.
You’ll find it an invaluable extra hand in the busy days ahead!

On sale 5 March + . 2s. 6d. as usual

Z | FITTING-OUT
NUMBER
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OSCILLOSCOPE No. 11

Made for Anti-Aircraft Command, and just released by
Minisery of Supply. Manufactured by A. C. Cossor in
1952, this is a First Grade L.F, Oscilloscope incorporating
a Hard Valve Time Base, with existing speeds of [-5-40
milliseconds, but is easily converted at a cost of a few
shillings to produce speeds of 3 cycles per second to 30
kefs. Has High Class Amplifier with Fine and Coarse
gain controls, plus Brightness and Focus controls, and
X and Y shifts. Conservatively rated Mains Power Pack
is for nominal |15 v. and 230 v, input, and is adequately
fuse protected in all circuits. Tube employed is 21in,
ACRI10. Will make up into an ideal workshop or servicing
oscilloscope. Has grey and black engraved front panel
size 19in. x 7in., depth of unit being 12in. Hlustrated
in heavy steel transit case, in which it can be used, or
removed for standard 19" rack mounting, Complete with
leads and suggested modification data. BRAND NEW
IN MAKER’S PACKING CASES. ONLY £12/10/- (carriage
15/-).

RE UNITS TYPE 26. For use with WIRELESS SET NO. [9 MK. I
the R.(355 or any receiver with 3 6.3 v. TRAWLER BAND R 1155s. ilifinous femy Tadk Trypiiiec
e BLCRI ] (sshehvaniahlejoun ipafin g The latest version of this famous Communications Receiver (TXIRX-covering 2.0-80 mcfs., i.e.,

which uses 2 valves EF54 and | of EC52. : 4
& n to be released by the Air Ministry. Covers 5 wave ranges: 37.5-150 metres); ‘B’ Set (VHF
Covers 65-50 Mcfs. (56 mecres). Com. | 19 05 cG10d 2 FOEL TIRT T 1S Mefer 600 kefs.s | TXIRX. coveriny) 230-340 majs., var

let h ;
IpNe I:IAVI(KER galéj\sk;ngSBRAONl?LYNESVX 500-200 kefs. As used by Coastal Command, Air-Sea Rescue 1.2-1.3 metres), and Intercomm. Ampli-
e Launches, etc. All sets thoroughly tested and in perfect fier. Complete with 5 valves as
wtl:nlrking order before despatch, and‘on demonstratiqn_ to follows: 6 of 6K7G, 2 of 6K8G, 2 of

MAR NI B callers, Have had slight use, but are in excellent condition. 6V6G, and | ea. 6B8G, 6H6, EIlI48,
co AND 1t CRYSTAL | 5Ny ¢)2)i9/6. EFS0, 807, and booklet giving circuits.

ot A P cormeaueney, fanfe | A.C. MAINS POWER PACK OUTPUT STAGE, in black | notes, etc.

crystal for bétter than .00l per cent> metal case, enablmg the receiver to be operated |mmed|ate|y, Size 174in. x 84in, x 12}in. Magnificently

accuracy. Directly calibrated dial' by just plugging in, without any modification, Can be supplied made by famous American firms.

.l bAC mains pack Complet; as follows: WITH built-in 64in. P.M, speaker, £5/5/-, LESS

with spare set of valves and inscruction speaker, £4/10/-. With 8in. P.M. speaker, £6/10/-. IN BRAND NEW CONDITION.

e M P s lar’s | transid ichses DEDUCT [0/- IF PURCHASING RECEIVER AND POWER ONLY £4/19/6 (carriage, etc., 10/6).
3es] PACK TOGETHER. OR with 12 volt Rotary Power Unit

BRAND NEW. ONLY £4/19/6. Send S.A.E. for illustrated leaflet, or If3 for I4-page booklet | £5/10/- (carriage, etc., 15/-).
el Dy s e i
SLARS O MANEMETEY, s | o e r vowe | FORS GRipaSioNAL GENERA
iage: iver, 5/~ for P F -
crystal-controlled wavemeter which has SodleanzeRlb/ElC R ceiver, #5/= foriPower Unit, ;requency coverage : 16-150  Mc/s.
RAND NEW IN MAKER’S ORIGINAL

been repeatedly reviewed and recom-
mended in the **R.5.G.B,”” Bulletin TRANSIT CASES, with instruction
asl being suitable for amateur trans- FREQUENCY METERS TYPE L.M- manual. For normal A.C. mains
mitters. Covers 1.9-8.0 Mcfs., and is operation. A unique opportunity to
complete with 100/1,000 kcfs. crystal, The United States Navy acquire Laboratory Equipment at ‘a

version of the BC22I, fraction of original cost. ONLY

2 valves ECH35, two 6-volt vibrators
and instruction manual. Designed for Frequency range 125-20,000 £27/10/-.
kefs with better than 0.01%

6 v. D.C, operation, but simple mod.
data for A.C, supplied. BRAND NEW accuracy. Contains a Crystal L.T. HEAVY DUTY TRANSFORM-
IN MAKER'S TRANSIT CASES. ONLY Controlled  Oscillator, a ERS. Ex-Admiralty, with 230 v. 50
£5/19/6. Transformer for A.C modi- ‘Heterodyne Oscillator, and cycles primary. 1. Secondaries 5, {0,
fication, 7/6. an Audio Frequency Ampli- 15, 20, 25, 30 volts at 5 amps. ONLY
fier. Can be used as Signal 29/6. 2, Secondaries 7, (4, 21, 28 volts
Generator, having CW-MCW at 12 amps. ONLY 42/6. (Postage on
control. BRAND NEW and either 2/9.)

UNUSED, Quotation on
100-¢-100 VOLTS METERS by San-

A.C./D.C. BLOWERS. 220/250 volts,
300 watts. !fin. diam. outlet. Complete
with filter pads. BRAND NEW.

request,
ONLY £4/19/6. gamo Weston, 52§in, circular, basic
. movement being 500-0-500 microamps.
INSULATION TESTERS (MEG- A really first-class centre _ero meter
GERS). Read up to 20 megs. at 500 for hundreds of uses, BRAND NEW
volts pressure.  Overhauled, and in METERS IN MAKER'S CARTONS. ONLY 27/6.
perfect order. With leather carrying F.S.D. SIZE AND TYPE
case. ONLY £9/19/6. 50 mlcroamps D.C. 2iin. Flush circular ... POCKET VOLTMETERS. Not ex-
100 microamps D.C, 2in. Proj, eircular GOV! Read 0-15 v. and 0-300 v. A.C.

D.C. BRAND NEW AND UN-
USED ONLY 18/6.

WALKIE TALKIE TYPE 8. Covers

POWER UNIT TYPE 3. Primary 200/ 250 microamps D.C. 2in. Proj. circular
250 v. 50 cycles, Outputs of 250 v, 500 microamps D.C. 2in, Flush square.,
100 mA. and 6.3 v, 4 amps. Fitted with 500-0-500 micro D.C. 24in. Flush circular

H.T. current meter, and voltmeter. For im/aD.C. 2in.  Flush square.. LY & Ads

normal rack mounting and has grey front 2 m/a D.C. S4in. Flush circular 6.0-9.0 Mc/s. Transmitting and receiving

panel size 19in, x 7in. ONLY 90/ 5 m/a D.C. Siin. Flush circular .. 40, units In meta: case, complete with valves.

(carriage, etc. 7/6), ';g m;a g(C: 24in. F:ush circular (blan scale) 10/6 | In excellent condition. ONLY 79/6.

mfa D.C. 2in.  Flush square . 7/6

EHT TRANSFORMERS. 55 kV. 200 mfa D.C. 24in. Flush circular .. 12/6 T?n”r‘:;erAthSMIaHsERESLESETIEOF?O

Rect.) with 2 v, | a., 79/6. 7 kV. 8 amps A.C. 3in.  Flush square moving iron 25/ Ecilsgle g :I VA BRAND

Rect,) with 2 v. [ a., 89/6. 2.5 kV, 10 amps D.C. 34in. Proj. circular v 20/ s Pa'! Seomponents;

(Rect.) with 2-0-2 v.”I.l a., 202 v. | 20amps D.C. £ P craEy DIERY. Bric ONLYINLE

2 a, (for VCR 97 tube, etc,), 42/6 (post- amps L, C. in. roj. circular

age 2(/- per trans.). ) 42/é (o 15:0-15 amps D.C.  3jin. Fhush square THAMSFORMERS. oo 75 Sl

30-0-30 amps D.C. Car type moving iron ...  5/= | $MSeg URTEnE mouneme, SSCITRY

159 RECEIVER UNIT. Concains | 15 volts A.C. 2iin. Flush circular moving fron 8/ ;-” 0500350 v, 106 mA.. 6.3 v &

cach valve, types EF50, EASO, SPel, | 300wolts A.C. g9n, Prof gircafar o743 Sy 3a, ONLY 37/ 3500350 v,

RL37 and 24 v. selector switch. ONLY | 3Kilovolts A.C.. Hin. Proj. circ. electro 180 mA. 6.3 v, 5 .. 5 v. 3 2. ONLY
° i 300 volts D.C. 2in. Flush square .................. 37/6 "(..pc;sta.gevil- ;:;r tr:.ns )a. g

7/6.

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

U.E.l. CORPORATION aon Wei. ™ 22 s

‘Open untjl | p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lans Station) and 5 mins. by bus from King’s Cross!
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12 MONTHS’ GUARANTEE ON USED
17in. £7.10. 14in. £5.10. T.V. TUBES

We are now able to offer this wonderful guarantee. 6 months’
full replacement and & months’ progressive. Made possible
only by improved high quality of ,our tubes. Carr. and Ins. 15/6.

Convert your 9in.—10in.—12in. to 14in.—15in.—17in.
Our pamphlec is FREE, and on many sets it costs only the tube to guve you
these giant pictures, SPECIAL OFFER: l4in.—I5in.—18in. T.V.
Tubes £5. Perfect. See them working in our shops.
12in. T.V. TUBES £5. Shortage may cause delay, enquire first and
save petrol. We may have alternative and can tell you delay if any.
15/6 carr. & ins. on all tubes.

ELECTRIC CONVECTOR
HEATER, 99/6

Hotter and
cheaper than oil.
!d. an hour.
A.C./D.C.
Switched for 1
or 2 k. watt.
Total purchase.
Third of normal
-rice. Carr, and
:ns. 10/6.

IDEAL RADIO OR R/GRAM.
CHASSIS, 19/9.

3 w/band. s/het, and gram, s
valve interni. octal. Ideal for table
gram,, but still giving high quality
output. 4 knob control. 8in. P.M.
speaker, 7/9 with order. Set of
knobs, 2/-. Chassis, 15in, x 6in, x
74in.  Less valves. Ins., carr., 4/6.

RADIO-GRAM CHASSIS 29/9

Including 8in, speaker, dial and knobs.
5 valve sfhet, 3 wave band. A.C. mains.
Complete, tested, guaranteed. Less valves.
Post and packing 4/6.

8in. P.M. SPEAKERS 8/9

Stock cannot last. Have you had all ‘'you
may require? Complete with O.P. trans,,
10/-. All are money back guaranteed.
P. & P. 1/9.

14in. T.V. CHASSIS £13.19.6

Complete with tube and speaker, modified ready working. Fully guar-
anteed for 3 months. These are demonstrated in our shops. LESS valves.
As above with § valves £15/19/6. With all the valves £19/19/6. (Some
delay on the latter.) Ins., carr., tube incl., 25/-.

17in. TUBE RECTANGULAR on adapted chassis. LESS valves,
£19/19/6. With 5 valves £21/19/6. Or complete with all valves, £25/19/6.

Ins., carr., 25/-.
T.V. CHASSIS UNITS

SOUND AND VISION STRIP, 27/6. S/het. Complete v/strip
(uses EF9| valves, etc.). Less valves. FREE drawing. Post 2/6
TIME BASE, 10/6. Containing scanning coil, focus unit, line trans,,
etc. FREE drawmg Post 3/6.
POWER PACK AND AMP., 22/6. 325 v. 250 mA, 4 v.at 5 a, 6 v.
5a.,at 4v.at5a,centre tapped Qutput Pen. 45, Carr 5/6. Less valves.
HAINS TRANSFORMER, $/9. 350-0-350 v. 80 mA. 6 v., S v. heaters.
Prim, 200-250 v. Post 2/9.
MAINS TRANS., 3/9. 350-0-350 v. 80 mA. 12 v, 4 v. heaters. Pri,
100-250 v. Ideal auto trans. Post 2/9.

Std. 2-5 ohms. i2/- doz.

?.P. TRANSFORMERS, |/3.
/— carr.

ELECTRIC FIRES, 19/6. Hammered finish. 200-250 volt. 750 watt,
P. & P. 3/6.

COAX CABLE éd, yard. Any length. Allow 1d. yd. post.

V.H.F. 1466 RECEIVER 27/6

With' 6 valves, ex-W.D., new condition, 6 channel tuning. Receives
T.V. sound, police, fire and amateurs. 30.5 me/s. to 40 mefs. 1.F. 7 mefs.
Post 2/6. Drawings and Conversion data free with each set. (Similar
to 1124 set but with slow motion dial.}

BURGLAR ALARMS 2/3

Made by Truvox. New. Boxed. Ex.-W.D. P. & P.2/3.
COIL PACKS, 3/9. 3 w/band luding 2 gang cond , pair 465
I.LF.s. Printed dnal P. & P. 2/3.

Send for FREE Catalogue. Rail, L’pool St. to Manor Park, 10 mins.
Money back guarantee (14 days).
EXPORTS. Only substantial orders accepted.

OPEN ALL DAY DU KE & Co. (W.W.)

SATURDAY

621/3 ROMFORD ROAD, MANOR PARK,
LONDON, E.12. Telephone : GRA 6677-8 & 2791

9d. post.

Television
Engineering
Handbook

DONALD G. FINK

Co-director of Research Operations, Philco Corporation

Black-and-white and colour television are both fully described
in this new handbook for engineers and technicians. The
presentation is simple and concise and not unduly technical;
it includes much unpublished material. The systems and
standards used in Britain, the United States, France and the
CCIR European group are all covered.

Detailed design information is given for every type of
television receiver, colour or monochrome. Important new
sections deal with colorimetry, video waveforms and spectra,
the design of wideband amplifiers and the design of
deflection systems.

February-March 1100 pages illustrated 12s éd

McGraw-Hill Television Series

McGraw-Hill

NEW SURPLUS

ARMY TRANSCEIVERS TYPE 17 Mk. 2. Complete with high reslstance phones,
valves and hand mike. As new 45/- es.

RP24 UNITS. 20-30 M/ce. New with vnlven 12/8 ea.

RESISTANCE UNITS TYPE 231. Comprises 12 non-inductive, benvy daty 80 ohm
earbon resistances (1n. long) In perforated metal case. 32

RA.10 DB RECEIVERS. 4 bands, 130-400 K/ca, 400-1,100 K{fcs, ‘Z 5 Mjcs, 5-10
M/ca. As pew complete with vnlvu 99/6 ca.

50K 8§ WATT POTENTIOMETERS. 30/- doz. £16 gross.

RCA CRYSTAL MULTIPLIERS MI-19-468. In maker's cartons 45/- ea.
COMMAND RECEIVERS BC4548. 3-6 M/cs. New in maker's cartons with 6 val'ves,
lesa dynametor, 45/- ca.

MC METERS. 0-500 microamps 24in. rd. A. (‘zm dial). 17/6 ea. £9 doz. 0-150v-
AC (1 mA. basic with reot.), 28/8 ea. £15 d

MIDGET MAINS TRANSFORMERS (same size as M OfP). Input 230/250 v. OfP.
220v. 20 mA., 6.3 v. 0.8 amps. 11/9 ea. £5/10/- doz.

ELECTROLYTICS Can Typs 8 plus 24 mtd. 360v. wkg 181- doz. £7/10/- grosa.

80 plua 100 mfd 278v. wkg., 8/~ ea. 60/- doz. 100 mtd. 450v. wkg., B/~ ea. GO/~

doz. Tubuiar 32 mfd. 280v. wkg., 18/~ doz. £7/10/- gms-

MICA CONDENSERS. .0wel, .00022, .003, .01 mfd. £1 per 100, £7 per 1,000.

gg/l |;1!d 5 Kv. wkg., 27/6 daz 214 gross. PAPER BLOCK 10 mid. 750v wkg.,
= AOX.

MIDGET 3 GANG VARIABLES. 35+85+50 pf. 36/~ doz., £12f10/- per 100.

TWIN GARG., .00028 per eect. 45/- doz.

MAINS TRANS. 200/250v. input. 11, 13, 13v. at 2 amps. OfP. 12/- ea., £8 doz.

LIGRTHOUSE VALVES for UHP. Type 446A. 17/8 ea., £15 doz.

RELAYS PO type 3000. 8,500 ohm with 2M.2B. 11/8 ea., £68 doz. 20,000 ohm

wﬁ.h6 LIB.IM. 16/- ea., 58 doz. American heavy duty 24v. aerial chaunger,

13/8 ea.

CHOKES 50H 25 mA., Res. 1,208 ehms. £5 per box of 30.

OCTAL BASED CRYSTALS. 4.609 K/cs. 4/8 ea., 45/- doz.

DINGHY TRANSMITTERS BC778 with valves and hand generator. 37/ ea.

WIREWQUND VARIABLES. 'l‘wln l.ubu]ar with spindle control. 300 ohms 300

watt (1 amp.). 27/6 ea., 814 do

SPECIAL PRICES quoted for the fouowlng valve types in minimum quantities of

100 of a type. 6BRU, 8AKS, 6J6, 6AGS, TT11, EL32, 6K7G, 128C7M, 6ACTM

68N7GT, EF50 (8y1.), EF39. ¥

All goods offared rubject unsold and &l carriage paid in U.K.
accept overseas orders.

JOHN ANGLIN

385 Cleethorpe Road, Grimsby, Lincs.
Tel: 56315

We regret wv cannot
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Telephone:

=

Windsor 1241/2

E ™

'[0” €

THE RECORDER WHICH
SELLS ON THE STRENGTH

OF 1Ts QUALITY

T ey

N AT s

An instrument of professional quality for the high-fidelity
conscious, achieving a truly” high standard of recording and
play-back at a remarkably moderate price. Automatic
equalisation of output at each speed ensures perfect repro-
duction, Incorporating the new Collaro Tape Transcriptor,
upper and lower track recordings can be made in quick
succession without spool reversal while a safety device prevents
accidental erasure. Three speeds; 32in., 74in. and 15in. per
second.

72 Gis.

Including microphon

Write for Leaflet with Full
Specification.

VALE RD.
WINDSOR

The Living Truth in Sound

SPECTO LTD.

J})EC{OHE

Built to the highest standard!

hand

CABINETS

CA"F.‘ RO. ()!A.BI?’& A

CHASSIS AND TUNER UNITS

CAT, NO. CR/AFM 49/PP,
Complete radio Chassis of latest Design and
‘Techni:

type Cablnet In a
medium size. Veneered
Walnut. Outside dimen-
sjons, length  29%in.,
depth 16in., height 32in.
8loping control panel on
right-hand side approx.
13in. x 104in. Remov-
able basehoard on right

slde approx. 13jin. x 13in.
Large record compaﬂment Instde the

cabinet, located at the top on left-band si
CASH ONLY 12 Gos. Packing and c.xrrlage 20/-.

CAT. NO. CAB/03. A
magnificent Bureau-type
Cabinet in spectally selec-
ted Walnut veneered ex-
terior. Light Bycamore
interior with  Rexine
lining to maleh. Out-
side dimensions, length
34n., depth 17}in.,
height 33in. Sloping
control panel on right-
band side approx. 16in.
x 10¢in. Removable
baseboard on right side
approx. 18iin. x 18in.

wo full sized felt lined compart-

T
ments in the lower half. CASH 18}
Packing and carriage 25/-.

Or on Credit Terms.

Packing and carriage £.

Gos.

CAT. NO."CAB/04. Wal-
out veneered de luxe
cabinet with sycamore
lined interior and puil-
out base on the right.
hand side running

hlgh quality ball benr-
inga. Large sllk covered
baffle-board with speaker
cut out of right hand
side below chassis control
panel Ovenll uhe

x

high x 16l decp. CASH 9,13/10/- or onfoni tamera o

9 valves, 4 wavebands including FM/VHF
Baud, Push Pul!l output stage, including
speclal 10in. high-flax speaker. A.C. 200/250
volta G0 cycles ounly. Suitably it muiti- u
coloured glazs dia! of the horizontal type.
Slow motion tuning drive. Full provision
of Automatic Volume Control. Negative
feedback ‘rom output transforier secomtary .‘
Sockets provided for Aerinl Earth, Gram. Plck-n},
and t provided te
Gram. Motor controlled hy Chasais On/Ofl switch
All nductances bave an exceptionally high Q
value. The Audio Bection ia desigued for first mate
reproduction on Radio and Gramophone. The tone
controls have been given an extra wide range to
embrace all types of recordings.
CASH 28 Gns. Or on Credit Terms Packing and
carriage 18/~
AM/FM (FOUR WAVEBANDS) TUNER CHASS{S. Bix valves supernel
with permca.bllhy tuned FM/VHF band. M.ngle Eye Tuning. M band
of 0.9 radiation. Lcl! than
20 ldlocyule.- drift. Bignal to noise ratio better than 398db. 8ize 13in. long
X 6}in. high x 7}in. deep. Guarantee 12 months for chassis and 3 months
for valves. 22 Guas.
SINGLE WAVEBAND FM TUNER UNITS
Self powered. Bix valves with grounded grid RF stage followed by additive
mixer using a FCC83 twin trlode in eealed permeability tuned unit. Two
L.F. stages ensure maximum gaip with 6AL5 double diode as ratio detector
Frequency coverage of 85-101 megacygcles allows adequate overlap. Very
finest quality throughout.
CAT. NO. FMT/A, Complm Unit in Cabinet with Magic-eye tuning. DBoxed, 13in. iong X 6}in. overal depth x 7}m
high (approx ). 164 Gns, Or op Credit Terms. Packing and carriage 12/6.
CAT, NO. FMT/B. Chassis only excluding magic-eye. Unboxed. 113in. long x 5§in. overall depth x 4in. high
Cash 213/15/- Packing and carrlage 12/8,

Loudspeakers, Automatic Record Changers, Gram Amplifiers, Tape Recorder Equip-
ment, etc., available at keenest prices. Send for large illustrated catalogue.

ALL FULLY GUARANTEED. Generous extended credit terms on orders exceeding £15.
Deaters supplied ot full discounts.

DIRECT SALES LTD

Telephone TERminus 9876.

90 JUDD STREET, LONDON, W.C.I.
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.I. (Coventry Street end)
Phone No. GERrard 3977/8 Grams : ** Radiotrade’’

B.T.H. CRYSTAL DIODES, 1/3. Very special price for large quantities.
RESISTORS. | watt, 2/6 doz + wate, 3/~ doz.; | watt, 4/~ doz 2 watt,
6/- doz.

MAN UFACTURERS PLEASE NOTE YOUR ENQUIRIES ARE
INVITED FOR ERIE RESISTORS TYPE O, 1,2, 8,9, 16,70 AND 5b.

WW RESISTORS. 5 watt, 1/6; 10 watt, 2/6; |5 wate, 3/-; 20 watt,
3/6. We carry stocks of resistors from 2 watt to 150 wate W.W. Your
enquiries invited.

HIGH STABILITY RESISTORS. § watt 5%, 6d.; § watt 5%, 9d.;
| wate 5%, I/-. A few values in 1% and 29, stiil available.

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR-
ANTEE TO STOCK ALL VALUES.

W.W, VJCONTROLS. ALL WELL-KNOWN MAKES. Pre-set types,
2/6; Spindle types, 3/-; Carbon type, less switch spindle and pre-set,
2/-. With switch, 3/6 each

SEMI-MIDGET 2-GANG.
each.

SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO-
LYTIC CONDENSERS

8 mfd. 450 v., 2/6 each; 16 mfd. 450 v., 3/—; 32 mfd. 450 v., 4/~; 8 x 8 mfd.

450 v., 3/9; 8x 16 mfd. 450 v., 4/-; 16 x 16 mfd. 450 v., 4/6; 32 x 32 mfd.

350 v., 5/— Bias Condensers: 25 mfd. 25 v. I H 50 mfd. 50.v,, 1/9.

Please note we can offer special discounts for quantities.

ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfect
condition,

16 mfd. 375 v., 2/-; 24 mfd. 350 v, 1/6; 24 mfd. 450 v., 2/3.
BIAS CONDENSERS: 1,000 mfd. 12 v. 1/6; 25 mfd. 25 v.
12 v, I/~

BLOCK PAPER CONDENSERS. 12 mfd. 250 v., 7/6; 8 mfd. 600 v.,
7/6; 4 mfd. 400 v., 3/6; We carry a large stock of block paper type con-
densers., We invite your enquiries.

MIDGET MICA CONDENSERS. .000l, .0002,
5/- per dozen.

200 Assorted Moulded Mica Cond rs, popular values
200 Assorted Silver Mica Condensers, popular values....
200 Assorted Carbon Resistors, {, 4 and | watt. Good s

PAXOLIN SHEET. I8v., 44 x &in., 1/6; 10 x 10 x &in,,

.0005 Condenser, size 2} x 2 x |}in., 6/9

, 1/3; 50 ‘mfd.

.0003, .0004, .0005

£210 ©

1/6; 20 x 10x
in., 3/=; 10 x 10 x #in,, 2/— 20 x I0x1';-|n 4/-. Minimum P. &Pkg /6.

BARGAIN OFFER OF BATTERIES.

MarcH, 1957

We are manufacturers of Post Office Type 3000
relays with contacts and windings to customers’
requirements.

Impregnation, tropicalisation and high voltage
insulation available,

Qur Sales Engineers will be pleased to call and
discuss your requirements.

Present Delivery Situation—6 weeks from receipt
of order.

RELAYS

STEVENAGE RELAYS LTD.

An Associate Company of
W. H. SANDERS (ELECTRONICS) LIMITED

Works: GUNNELS WOOD ROAD, STEVENAGE, HERTS
Telephone: Stevenage 981 (6 lines)

4% v, Heavy Duty Bell Battery. Size 64 x 44 x 2{in... 2/6

72v.H.T. I.5v. LT, Size 6 x5 x I§in. . 2/6

150 v, HT Sue?.le{-x Iim 5/6

674 v. Size 21 x 3} x 2{in... 6/6

60v, HT. 1.5 v. L.T. Hxli ... 46

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.
S-way Push Button Units, 5/6 each, complete with knobs.
WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each ............ doz. 12/~
VALVE HOLDERS. Moulded B3A, 7/6; B7G 6/~; int. Oct., 9/—

ENEROCO S L corsiesesirso s srrresseares swmeHas ey s o s ganTsaas 4/6
VALVE HOLDER FITTED WITH LOWER CAN, /6 per doz

extra. Screening Cans for B7G and B9A .........c.ovvevininracanes /-
Paxolin V/H Int. Oct. B9A B7G, 5/- per doz.

oo T S = SRS R pR——— U= TS 3/

BELLING-LEE PLUGS AND SOCKETS, S pin, 1/9;7 pln, 7./—

10 pin .... 2/6
AIR-SPACED TRIMMERS, 5, 10, 15, 20, 25, 50; and 75 of pra-sel

and spindle types, 2/~ each  .......ccciiiiiniin doz. 2/~
PYE PLUGS AND SOCKETS, /6 per pair, * Tee ** pieced...each 19
GROMMETS, | grs. assorted grommets, in. to lin, ...gross  8/6
POST OFFICE LAMP JACKS No. 10, 1/- each .doz.  9/-
Lamp Covers for same wdoz. 3f-
P74 2-pin plugs and sockets are now available, 3/6 each.
OUTPUT TRANSFORMERS. Multi-ratio, 5/- each; Pentode

O PO € T e Bt s - > S+ o > 0+ = o 0 BRI a0 ....each 4/-
WESTECTORS. WX6, WXI2, WI2, W4, I/~ each............doz. 9/~
SIGNAL LAMP HOLDERS. Panel mounting, complete with

adjusting lampholder, 2/— €ach .......ccoceeunvrriiiiniinneniiionnnns doz. 2i/-
TAG STRIPS. 3-way, 2/~; 4-way, 2/6; 5-way, 3/-; 7-way, 4/-

28-way 12/-
I Please send S.A.E. for complete list of components avallable. l
POINTER KNOBS. Small black with white line, standard }in.

spindle -.......... Roosc. N L S, S L I doz, 7/6
WANDER PLUGS. Red and black ... .doz. 2/~
PHILIPS TRIMMER TOOLS. /- each ...doz. 10/6

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.l.
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

We invite your enquiries for items not listed
Trade Counter open 9 to é§ Monday to Friday
Also 9 to } Saturdays. Callers Welcomed.
WHOLESALE MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED

JASON " ARGONAUT”

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 self-powered unit with
quality output stage. The chassis, supplied ready punched
accommodates either version, sensitivity—I5.
microvolts. Switching and wiring are absolutely straighe-
forward. Supplied with chassis, dial and specially designed
Jason tuning assembly. Centre front-panel holes are
blocked by easily removed plastic dises,

Book of the Jason ** Argonaut’* by Data Publications, 2/~
(2/3 post paid).

All parts (less valves) to build tuner, £10/10/-.
Al parts (less valves) to build as complete receiver,
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.W.2
Telephone : SPEedwell 7050
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AMPLIFIERS

THREE VALVE TYPE (ECCS3, EL8S4, EZ80).
A high quality amplifier designed to satisfy the
requirement of the more discriminating record
enthusiast. Three controls give a very wide varia-
tion of tone. Output spprox. 2 watts. Fully
{solated chassis, Qverall size approx. 83in. X
bin, x 2}in. Price £4/10/-, pius 2/6 postage and
packing, 2-3 ohm O/P transformer 6f- extra.
THREE VALVE (EBC4l, EL41, EZ4l). Ideal
for use in a lowd: iced record player. Output
approx. 9 watts. Two controls—volume and
tone. Malns transformer and fully lsolated chassis,
less output transformer which is avallable separate-
ly. Overull size approx. 6iin. x 5in. X 2}in.
PRICE £3/19/6 plus 2/8 postage and packing.
2-8 ohm OfP Transformer 6/- extra.

8.R. 3-4 watt AMPLIFIER

High quality three valve three watt amplifier for
A.C, Mains 200/250 volts. Four controls give a
wide tone variation. 3 ohm speaker output.
Chassis {ully isolated. Valve line-up: 68G7,
6V6, 6X5. Bronze finished chassis size 8in. X
4lo. X 6in. high. Supplied buiflt and tested and

aranteed for twelve months (80 days valves).
PRICE £5/15/- plus 3/6 postage and packing.
RECORD P! ERS, Latest four speed auto-
changers slngls play units by Collaro, BSR and
Garrard,
HIGH FIDELITY AMPLIFIERS. We can supply
any of the high-quality amplifiers and pre-
amplifiers by LEAK, QUAD, ARMSTRONG,
GRAMPIAN and WHITELEY; also home con-
structions kits suitable for OSRAM 912 and
MULLARD 510.
QUALITY SPEAKERS. A good quality speaker is
An essential part of any radio or sound system.
always in stock, speakers from 3¢in. to 12in. by
GOODMANS, WHITELEY, WHARFEDALE,
G.E.C. and ELAC.

YOU MUST BU".D THIS FINE
FOUR VALVE = ,_ PORTABLE !

SUPERHET

THE SUPEREX " '‘ 55 BATTERY
PORTABLE is a first-class receiver
guaranteed to give good reception
throughout the country. Equal in
appearance and performance to any
commercial ‘model.  Cabinet size
10din. x 8}in. x 43in. All parts
available scparately.

LONG WAVE
MEDIUM WAVE__

LARGE
ELLIPTICAL
SPEAKER

B7G MINIATURE
VALVES

SIMPLE N J
CONSTRUCTION MO STY
Price £7.15.0 Send U6 for SUPEREX “s5” ~ oeoie ~
plus 4/- carriagge CONSTRUCTION BOOKLET = e —

TYPE AMS: 5 valve Superhet

3 waveband ........o.coiieen 2 Gns.
waveband ... 16 Gns.

{4 waveband . 234 Gns.

including one speaker......... 26 Gns.
Carriage and Packing 12/6 oxtra.

RADIOGRAM TYPE AM7:7 valve S h
: 7 valve Superhet
CHASSIS with push-pull output 3
TYPE AM/FM47: 7 valve
SUPERHETS Superhet wnt)h FM/VHF Band
TEST
OFDELSAlGN TYPE AFM49: 9v:lve Super-
het with FM/VHF Band (4
waveband). Push-pull output.
ALL FULLY
GUARANTEED

37 HILLSIDE, (HARROW ROAD) PRI eh el

STONEBRIDGE, NW.IO0. £/gar 3644 SRt

LOCATION: On the main
Harrow Road between Harles-

: , g den and Wembley.
Up ePlP SHOP OPEN: 9 a.m. to 6 p.m.
Monday to Saturday. | p.m.

ij[b 5&,%/['85 Thursday.

Extra charge for

UNIVERSAL ELECTRONICS
22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

Inspection and laboratory test available at this address.

TEST EQUIPMENT

AVO

GENERAL RADIO

R.F. Bridge; type 804 Signal

£35 0 0 25-1,000 mA. D.C. Resistance

0-1,000 megs. Frequency

Type 740 Capacity Bridge; type 100 Mc/s, Vohage 110
726A Valve Voltmeter, type 916A Price, each ......

SULLIVAN Mutual Capacitance Bridge

I | Type 339. IMPROVED VERSION |
Moddldomere; 11 £13 18 § Generweon S0 Moo 1 of the OBSOLETE Type 3339 |
EVERSHED I Time Base Frequency. 6 to 250,000 c.p.s.
Type BW232 Signal Gcncrator 500V Wee Megger .. £14 0 0 I | Amplifier. 43 mV RMS/mm. 10 to 100,000 |
500 1,000 Mc/s ok B < 00 250V Wee Megger .. £12 10 0 I CipEsH 3335.(21.3 m\)/ RMS/mm. 10 to 100,000 I
c.p.s., stage).
Type TF144G range ggskc/os-25 “ St;m(}mg Wa:e Shdl\;ilfasurfj- I I CligBT;./ RM;/mm. 10 to 2,000,000 c.p.s., I
............ ments Instrumen g rule stage).
TFSQOG range 16-1505 I\sc/s from O- lglczn p{&bes forf}%:;- = I Deflector Coils. zl'(;‘?slg:/A :r&s -~ |
£2 tion wi Amplifier. Power Suppl | | wagts.
TF517 range 150-300 Mc/s. each .............. £40 6 I I Sensitivity. ‘I 3.1v D.C. L.IV RMS I
£35 0 0 U S.A. BRAND NEW gvolt/mm) X225VD C.0.8Y RMS {volt/mm). I
Q" Meter type 329C HICKOCK | | creen Diameter. 114 mm,
£85 0 0 Valve Voltmeters; unused, ranges | In good working condition. PRICE '
Output meter, type TF340. 2.5-250 A.C.V. 2.5 1,000 D.C.V. } | i
} —

AVO Valve Testers Roller Panel Types
Res:stance Capacxty Bridges

O 1956 Manual 15s. extra

up to
AC

£815 0|
£710 o}

| Britishand U.S.A. VHF/UHF 10cm., 3cm., 1.5cm. Test Equipment |
| available from stock, sec our advert. “Wireless World” Feb.

Write, call or Telephone GERrard 8410,

FREQUENCY METERS
BC221 Range 125 kc's—ZQ.Mc/s
In Perfect condition
Also in stock U.S.A. BENDIX .M SERIES
Aircraft version of BC22{

I
]
|
|

B e e

Shop hours,

| COSSOR Double Beam ()scilloscope--l

Also supplied Rebuilt to Laboratory standard
and guaranteed for 3 months. Prices on request.

I___—___—__—__________I

| RECEIVERS

I G.E.C. BRT400, £95. RCA. ARS88D and LF from £55. I
1 EDDYSTONE 640, 740, 840, 680, 680X. HALLICRAFTERS |
1 SX71, £95, SX28, £45. S40, SX24, SX17, S20R, $20, $38
A.C./D.C. NATIONAL HRO07, Senior and Jumor models from
| £28° MARCONI CRI100 from £20. CRI150, Range 2-60 Mcjs., |
I 5 bands, dual superhet, PRICE £50. Power supply £10. Com- |
i %latelzy ;{:heckcd Carriage £2, HAMMARLUND HQI120 and l
129X,

e e e e e —— ]

I_______—___"'—____'—__"l

MANUALS

|
| for Communication Receivers £1.7.6 each. AR88D-LF, |
1 AR77E, R107, S20R, SX24, $X28, B2, TX/RX, HRO’s, etc. |

9.30 a.m. to 6 p.m. Thursday 9.30 a.m. to | p.m. OPEN ALL DAY SATURDAY
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LTD.

AIRCRAFT RADIO RECEIVER (BY RCA Modei No. CRV.
46151). Freq. 195 ke/fs. to 9050 kcfs. (33-1,500 metres) continuous.
For 28 v. D.C. input with built-in dynamotor This é-volt receiver
with 2 R.F, stages and 2 I.F. stages with B.F.O. and C.W. is in our
oplnion one of the finest sets so far released by the Air Ministry.
With instruction diagram to convert for mains. For the very modest
price of £10/10/-, carr. paid. In good working order.

VITAVOX PRESSURE UNITS. Heavyduty. P.M.20watt. Brand
new, 1377/9/6 Also ditto, second-hand, in good working order, 40/-,
carr. 7/6

B.C.929ACRT INDICATOR UNIT. Containing 1-3PBI 3in. C.R.T.
6-65SN7s, 2-6H6s, 1-6G6, 1-6X5, 1-2X2; 7 valves in all. Ideal for *scope
conversion, New, in orlgmal sealed cartons, “70/- carr. 5/-.

IS WATT 12 v. D.C. AMPLIFIER (BY PERMEKO, ex-ADMIRALTY)
Fitted for mike and gram, with *' Fader ** control. With 2-EL35s in
push-pull output. Speaker output 15 ohms. Housed in metal case,
size l4in. x 9in, x 9in. Ready to use, guaranteed in perfect order,
£12/10/-, carr, 10/-.

PARMEKO MOVING COIL HAND MICROPHONE. 200 ohm
imp. Fitted onjoff switch, complete with 12 yds. flex, 30/-, p.p. 2/6.
RE-ENTRANT LOUD HAILERS. Heavy duty 20 watt all-metal.
IS ohms, By Parmeko, £6/10/- carr, paid.

PARMEKO TWIN BAKELITE LOUD HAILERS (ex-Admiralty),
complete on metal base. 10 watts, 50/-, carr. 7/6.

RCA BZ/RAND NEW. 1Sin, |5 ohms 30 watt P.M. speakers. £9/19/6,
carr, 12/6.

C.M.G. 25 PHOTO CELLS (OSRAM), Brand new, 15/, p.p. I/-.
AC/DC POWER SUPPLY UNITS. 230 v. A.C, 50 cycles input.
100 v, D.C. at | amp. out. Housed in strong metal case, ex-G.P.O.
New and unused £4/10, -, carr, 7/6.

TRANSFORMERS. 110-230 v. Primary. Sec, 26 v. tapped to
41 v, at 14 amps. New and boxed, £3/10/-, carr, 5/-.

P.E. 103 H.P. POWER SUPPLY UNIT. New and boxed. Com-
plete with connecting cables and mounting rack, £1S, carr. extra.
APQ9 TRANSMITTER. Containing 931a Photo Elec:rlc cell (com-
plete with network)., 2-6AC7’s, |1-6AG7, 2-807's and 2 blower cooled
8012°s. With rev, counter, Brand new, 79/6, carr. 7,6.
SELENIUM METAL REC1TIFERS. FULL BRIDGE

6 or 12 v,

4 A p..
SPEEDY DELIVERY OF L.T. RECTIFIERS TO ORDER,
ELECTRIC LIGHT SLOT METERS. 200,250 v. A.C,, 5-10 amps-
1,- in slot. 6d. or 7d. per unlt. By Measurement Led. All Bakelite case,
in very good condition, 50/- p.p. 3/-.
SOUND POWERED HEADPHONES Can be used for speaking
or receiving, 15/- per pair, p.p. 1/6.

BC. 454. 3-6 Mc/s. New and boxed, 35/-, p.p. 3/-.
BC.455. 6-9 Mc/s. {Command set). New and boxed 35/, p.p. 3/-.

3A5 VALVES. Brand new (DCC.90), 12/6, p.p. 9d.

TEST METER. Model 420 S.P. (by Radio City Products US.A)),
This is a pocket size instrument, 3in. sqr. meter, in pohshed wood
carrying case, covering a2 wide range of voltage at a sensitivity of
1,000 ohms per volt for both A.C, and D.C, tests. In addition to thls,
the instrument will measure resistances up to | meg. and D.C, current
up to | amp. Complete with full instruction data, Tested before
despatched. £5/19/6 only. Carriage, etc., 7/6.

AVYO TEST BRIDGE. No. ! M.K.i for 230 v. A.C. mains operation.
Will test all condensers from .0000] to 50 mfds., also resistances from
5 ohms to 50 megohms., A very useful instrument, tested before
despatched. £8/19/6. Carriage, etc., 7/6.

WEE-MEGGER (Evershed & Vignoles), 500 v.-50 megohms, As
new, £12/10/-. Post paid.

TRANSFORMER. 28 kV. EH.T. at S mA., with additional 4 v.
heater supply for 230 v, input. A sound ,ob buile to the highest
specifications, Tested befora despatched. 37/6. Carriage, etc, 5/-.
VARIAC TRANSFORMER (Zenith), 200-230 v, input with con-
trolled output voltage from 200-250 v. at 8 amps. Brand new in
maker’s sealed cases. £4/19/6. Carriage, etc., 7/6,

DON “ 8" TWIN TELEPHONE CABLE, on | mile and { mile
drums. ‘€5 per mile, 25/- per + mile, carr. extra,

VALVE TESTER (by Radio Clt)’ Products, U.S.A.), model 314,
Brand new, unused with instruction manual, 110-220 v, A.C. 50 c/s.
Will test most American valves from L.l v. to 200 v. £10, carr. 5/-.

ROTARY CONVERTERS. 24v.D.C.t0230v. A.C. 50 cycles, 100
watts, Fully tested, £4/12/6, carr. 7/6.

HEAVY DUTY TWIN [2in. P.M. |5 ohms SPEAKERS. Housedin
H/D lin. thick Cabinet (slightly soiled). Size 36in. x [8in. x [2in.
Felt padded inside. As used by the Admiralty P.A. Ideal for portable
amplifier, etc, Limited quantity only, £12/10/-, carr. 10/-.

METERS (new and unused)
0-1l mfa,, 2iin. flush mounting....

0-30 m/fa. ditto....c.cocvvnviinnnnn 15/~
0-300 v. A.C. ditto 25/
S meter, 2in,, as used in AR-77 recelver 25/-

23in. D.C. pocket voltmeter 0-15 v., 0-250 v......cocooveiirinnnn, 15/-

ACCUMULATORS. Bakelite cased. 2 v, 100 ampere, 75 actual.
Ex-Govt, New and unused. Complete with carrying handle. ldeal for
coupling 6 or 12 v. storage batteries, Size 61in. x 6%in. x 3}in, 15/- each,
Carr. 37 6 each. or 3 sent for 7/6 or 6 for 12/6,

15 LITTLE NEWPORT ST., LONDON, W.C.2.

GERrard 6794/1453
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BAND 111 CHANNELS 8-9-10
A new CONVERTOR KIT is now available for
LONDON-MIDLANDS-NORTH

Fit this new convertor not to your set but
inside your set, even 9in. table models, and |
retain that professional look. |

This convertor has been evolved since the |.T.A.
transmission began, and is based upon experience
gained in the conversion of very many Band | sets in
the London area. i

IT will convert any set, any age, TRF or Superhet

IT includes station switching

IT provides pre-set contrast balancing |

IT uses only one aerial input for both bands

IT provides manual tuning on Band il

IT is totally screened

IT :ompletely rejects unwanted signals

IT requires no additional power supply where either 6.3V or 3 [l
amp line is available, l

CONVERTOR wired and aligned with fitting instruc-

KIT complete in every detail, less knobs ...
KNOBS each
CIRCUIT and instructions in detail (free with ki) ...
BAND IIl AERIALS (send for list), from ............... 12
CROSS-OVER UNITS—Outdoor {printad cnrcuit) 15
AERAXIAL feeder cable per yard

-
Soo0ocooo

When ordering please scate present B.B,C. Station
and I.T.A, Orders aver £2 post free.

C. & G. KITS

285, LOWER ADDISCOMBE ROAD, |
ADDISCOMBE, CROYDON, SURREY

Phone: ADDiscombe 5262 |

. SG50 SIGNAL GENERATOR covers 100 kcfs to 80 Mcfs in six

THE MODEL CRSO
BRIDGE measures from
10 pFd. to 100 mFd. and
from | ohm to 10 megohms
in fourteen ranges, having
a total scale length of over
120 inches. The controls
are arranged so that quick
and accurate readirigs may
be taken, Indication of
balance is given by a magic
eye fed from a high gain
pentode. A leakage test is
incorporated for con-
densers, All  internal
standards are Constanta
1% resistors. The CRSO
was specially designed for
bench use having a heavy
gauge steel case finished
black crackle with a sloping
panel for ease of reading.
Comp'ete with all valves
and instructions, ready for use from 200/250 v. 50 cycle mains,
Price £7/18/- plus 4/6 carriage and packing.

continuous ranges on fundamentals with internal modulation or
CW. Uses EF91, 6C4 and RMI. Directly calibrated scale of engraved
perspex and de luxe metal carrying case of silver grey. Price £8/10/-,
plus 6/- carr./packing.

Further details will be sent by return of post on receipt of self-addressed
and stamped envelope,

As prices will shortly rise we suggest you send your order now to:—

GRAYSHAW INSTRUMENTS
126 SANDGATE HIGH STREET, FOLKESTONE, KENT
'Phone: Polkestone 78618,
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- .
Radiospares components are

delivered absolutely “by return’

MIDLAND INSTRUMENT CO0.—

CHASSIS, U.8. mﬁ'., all Alumlnhlm, size lZMn. xBln.ben. complete with top cover,
some ftems have been 1 midget ceramic v-holders,
7BG type, complete with cana, over 70 reslston all 1% colour-coded, also many
ceramicons and other conds., trimmems, padders, fixed and variable Inducumcea, trans-
former, v-control, etc. etc., new unmf. bnrga.in 10/-, post 3/-.

MOTOR GENERATORS, U.8. mfr., totally enclosed, 4}in. iong, 2§in. dia., input 27 v.,
1.5 sunps., output 285 v. at 60 mA., output from 12 v. supply is approx 150 v., new,
unused, 12/6, post 2/-.

VIBRATOR UNITS, 6 v. input, provides all L.T. and H.T. supplles for the 18 and
38 seta, fitted Mallory Type 650, non-syne. vibrator, rectifiers and elaborate smoothing,
in metal cases 9ln. x 6}1n. x 33in., complete with leads, new, unused, 17/6, post 3/-.
VENNER TIME DELAY SWITCHES, 24 v. clockwork pattern, m smart metal cases,
fitted external press wind, electro-inagnetic release, 5-pole cam-operated cobtacts,
etc., new, boxed, 5/-, post 1/6.

ROMEC VACUUM PUMPS, rotary vane type, fitted 2in. long §in. dia., spllned shaft.
inlet and outlet ports, size less shaft, 5}in. long, 4in. dia., also suitable as compressors
{301b. sq. in.), new, boxed, 22/6, post 2/8.
HUGHES 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; aize
3i{in. long, 1fin. dia., }in. shaft, weight 20 oz.,
ofl impregnated bearings, balanced armature, a
very superior powerful motor, original cost over =
£7, our price new unused 10/-, post 1/3, 2 for
20/-, post pald. Ditto, fitted reduction gears.
giving final drive of elther 320 or 160
(state whick required), 12/6, post 1/6, ﬂ lol’
25/-, post paid.

ACHROMATS by Roes or Taylor Hobson, new and perfect, 5 types ail 40 mm. dia.,
/1.7, 1f2, 1/2.3, 112.7, 1/3, focal lengths are approx. 2§in., 3in., 3}in., 4in. and 4Mn
respect.ively, unmounted, 10/~ each, post 6d.

MAINS BLOWERS, 2007250 v. A.C./D.0., }-amp., 5,000 r.p.m., consists of the motor
with attached enclosed fan, end ‘unnel intake 1{in. dla., side outlet 1in. x }in., plinth
base 5in.x 4}in., finish biack crackle and dle cast aluminium, slze overall 9in. long,
4}in. wide, 5in. high, weight 7jlb., a very superior blower, offered at a fraction of
original cost, new, unused, 25/-, post 3f-.

ILLUMINATED MAGNIFIERS, has low and high power lens system, special lamp
giving light directly on the subject viewed, the holder takes a No. 8 battery, fitted
switch and resistance dimmer, nickel platg and black crackle finish, complete with
spare lamp in velvet lined instrument case, fraction of original cost, new, unused 20/-,
post 1/6.

PROJECTION UNITS. Conaists of the losed hy a 24-v. 12-watt
iamp, polished reflector, in line with the optical mmmz which contains a concave/convex
ground glass forming a graticule, also a 40 mm. din. {/2.2, 3}in. focal length achromat
projection lens, in perfect oondl'.lon 12/8, post 1/6.
SLYDLOK FUSES, 250 v. 15 amp. type, end and back 4
of original cost, 1/, post 4d.; 10/- doz., post 1/8.

BURGESS MICRO SWITCHES, 2 tvpes, red spot {normally closed), or green spot
(normally open), uew, unused, 1/6, post 4d.; 15/~ doz., post 1/3,

Many other Bargains ; send stamped addressed envelope for lists.
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17
Tel.: HAR 1308

new unused, fractl
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5 VALVE SUPERHET, LATEST

HADIO - GRAM GHASSIS B.V.A. MIDGET SERIES VALVES

3 WAVEBANDS :—L.W. 800m-2000m, M.W.200m. 550m, 5.W. |6m-50m.
Chassis gize 13} x 54 x 2}in. Attractive Glass Dial 10 x 4}in. edge m by £ pilot lamps.
Horizontal or Vertical Station Names and 4 control knobs, walnut or ivory to choice,
4 position W/C switch, L.M 8. and Gram. P.U. sockets. Modern circuitry, all coils
adjustable, dust corea and only quality components used throughout. Delayed A.V.C.
and neg, teedback. A.C. mains 200-250 v. Double wound transl. Isolates chassis
trom mains. Aligned and calibrated ready for use.

BRAND NEW & GUARANTEED £9.19.6 Carr. and ins. 4/6
8” and 10” speakers suitable for this chassis available.
T-Valve De Luxe, push-pull version 7 watt output £12.10.0. Carr. & ins. §/-

MULLARD ¢3—-3”
QUALITY AMPLIFIER

An idesl companion unit to the JASON
Tuaner. A really first-class 3-valve 3-watt
Amplifier giving Hi-Fi quality at a reason-
able cost. Muilard’s latest circuit. Valve
line np: EF86, EL84, EZ8]l. Extra HT
. and LT available for Tuner Unit additlon.

Variable treble cut and bass boost controls
sensitivity 100 MV, for 3-watt output.
Frequency response + or — 1 db, 40 e/s
to 25 kefs.

Complete amplifier wired and tested with
quality sectionalised output transformer to
Mullard specification (Jess spesker) £8 8

Carr. and ins. 4/8. . . 0

ELECTROLYTICS Leading Makes New Stock
| ULAR CAN TYPES ohm
Bi25v, S012 v, 1/018+8/450 v..... a8 Sygo e CO-AXIAL
50/50 v. 4/500 v. 2/- |8+16/450 vw... 5/~ CIAL,~—8emi-air  spaced polyth
100/25 v. . 1/9|8+16/500 v... 5/6|standard }in. diam. Stnnded core. {‘teefi:f'
8/450 213 16+ 16/450 v... b/6|losses cut 50%. 9d. yard.
th 16+18/500 v... 6/- (Standard }in. Grade A, 8d. yard.

8/500 v. .. 2/9(16+24+8/3505. @/- COAX PLUGS 1/2. SOCKETS ]/-.
8+8/500 v. 4/8|32+32/350 v... 5/6|COUPLERS 1/3. OUTLET BOXES 4/6.
8+16/450 v. 5/~ 182+ 22/275 v... 4/@|BALANCED TWIN FEEDER per yd., &d.
161450 v. .. 50+50/350 v... 6/6|Special 300 ohm. TWIN FEEDER 8d.
16 +16/450 80/350 v....... 6/6|TWIN SCREENED FEEDER per yd.. 1/3.
32/350 v. 80+259/275v... 12/6{50 OHM COAX CABLE 8d. per yd., din.
g/ﬁ%g/svﬁ.o 26-6 gg::gggg; ié;g :%TEN%AT;)RS 6db, 128b, etc., from

+ .. v 13 C
32+32/450 v... 6/61100/270 ...... 6/6|trom 7/6nn rosoren (L ot

CONDENSBERS.—Mios, Silver Mica. All
pref. values, 3 pf. to 1,000, @d. each.
Ditto ceramics 9d. each. Tubulars, 450 v. I 3f=

S8PEAKER FRET.—Expanded Bronze
auodized metal 8x8in, 2/3: 12 x8in..
12x12in., 4/3: 12x16in, 6/-:

24x 12in., §/6,
Hunts and T.C.C. .001 mid.-01 and TYGAN FRET (llurvh ¢
3 L, ¥ . .0 U= y pattern) 12in. x
b 55 Honte, 183 Ham 19, | G2 12X18in 8 i2x2din.
JASON F.M. TUNER UNIT 87-105 mjcs
Kit of parts to build this modern end highly ﬁ

snccesstnl uni! complete with urilled
chasaiz and J,B. disl, wound coils and
sereening cans, 4 BVA mimature valves and
all necessary quality components, eto.. for
only £6/10/- post free. Superior dia} eali-
brated me/s. edee lit by £ pilot lamps, 12/8
extra, as illustrated. Power Pack com-
ponents kit incluing double wound maing
transtormer, £2/5/- extra.

Tested and approved by * Radio Con-
structor,” etc. Ulustrated handbook with
[uil detadls. 2/-. post tree.

RESISTORS

Clrbon type Pret. values 10 ohms-
10 mexohml. 20% ToL $ w.30.; § w. bd.:
ad. 10% Tol. 0 w, 9d.;

S.T.C. RECTIFIERS

K2/25 2 Kv., 5/~: K3/4)
o G 3/45 5.8 kV.. 7/3: K3/50

4 kV., 7/9. KB/].UO 8 kV.,
Mains types RM1 128 . 42
RM2 125 v. 100 ;&? 4/9: RM3 125 v.

. 6d.:
5°/., "Tol. } w. 1/- i%
120 mA., 5/9: 4 250 o. 250 mA.
WIRE WOUND TYPES | {2 B
RM4B type 250 v. 275 mA., 17/8. LT
(i)

Wire ends. Silicone coated. 25 ohms-
oo, ST B BN | e N e e 3 B 8

=
LINE CORD .3a, 60 ohms per tt., .2a. 100

Hi-stab. § w. 2/-.

ohms per ft., 2 way 8d. per H., 3 way

7d. per ft.
LOUDSPEAKERS
PM. 3 OHM. S5in Celes, 17/8: 8in.

Celes., 18/6: 7x4in. Goodman’s Ellip-
tical, 18/6; 8in. E‘m.. 20/—' 8in. Good-
man’s special, 21/6: 10in. R. and A..

25/-;: 1%in. Plessey, 351- 2hin. Plessey.
16/8: 3pn. Elac. 17/6.

PRE-SET W|/W POTS

T.V, knurled slotfed knob type. 25 ohms to
30,000 ohms, . 3/-; 50,000 ohms, 4/=:
§0,000 ohms to 2 Mezonms (caraon), 3/-

VOLUME CONTROLS

Midget log type, long spindles. sl vaiues
10,000 ohms to £ Megohma. Less SW., 3fe:
8.p. sw., 4/-; D.P, sw., 4/9. Linear tyxm
all values 10,000 ohms to 2 Megobms less
switeh 4/~ Guarsnteed 12 mouths

TRS RADIO COMPONENT SPECIALISTS

STATION

Terms: C.W.0. or
Pacuing up to $1b. 7d., Lib. 171, 3B. 1/8, Blb. 212, 10tb. 2/9.

Phone: THO 2188, Hours9am —6 pm.,
Open all day Saturday. By THORNTON HEATH

70BRIGSTOCK RD., THORNTON HEATH, SURREY

pm Wed,

BUSES [130A 133, 169, 166, 190.

C.0.D. Kindlvy make cheques, P,0.s, etc., payadle to T.R.B. Post &

Bargain Lists, 31,
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REGD. TRADE MARK

“PERMATIP"

AND

“PERMABIT"”

INSTRUMENTS
FOR

GREATER
SOLDERING

EFFICIENCY
®
The soldering bit which main.
tains its face indefinitely without
attention. 25 models available for
mains or low voltage supply. Bit
sizes 3;32 to 3/8 inch. Full details
in booklet S.P.5 from sole
manufacturers:—

LIGHT _ SOLDERING  DEVELOPMENTS LTD.

106, GEORGE ST., CROYDON, SURREY
—_— Tel. CROydon 8589

77 d

B

7/

.

fa

=
]

CASH PRICE ONLY

No interest charges on WEBB’S * 6
months Credit Plan”’ and no Instalments
to worry about. You pay by Banker's Order.
EXAMPLES

Eddystone * 888"
Amateur Band Receiver

Deposit £22 and 6 payments of £14/13/4,

Leak * TL/10 ** Amplifier

with Pre-Amplifier £ 2 8 s 7

Deposit £5/13/6 and 3 payments of £3/15/7
Any combination of apparatus accommpdated
Write or phone for order forms from
WEBB'S RADIO

14 SOHO STREET, W.I. GERrard 2089

NEW BOOKS
ON RADIO & TELEVISION
The Gramophone Handbook, by Peter
Wilson. Postage If-. ...........coooiinil 15/-
Amplifiers, Design and C:
F. ). Camm. Postage If-. ............... 17/6
Transistor Techniques, by the rnse
back Library. Postage9d. ............... 12/~
High Fidelity the Why and How for
Amateurs, by Briggs, Postage I/-... 12/6
Electronic Musical instruments, by
Alan Douglas. New edition. Postage
.......................................... 35/-
The A R.R.L. Handbook 1957. Postage e
.......................................... 32/
World Radio Handbook {957, by Hans
Johansen, Postage 9d. .................. 12/6
Radio Valve Data, by Wireless World.
Postage 6d. ........ccoeeiiiiiiiiinsiiniinn. 4/6
Fundamentals of Trannstors. by
Krugman. Postage V/-. .................. 25/-
Practical Transistors, by J. S. Kendal.
Postage 4d. .......oouviiiiiiiiiiiiiiiieens 3/6
Correcting T.V. Picture Faults, by
J. Cura. Postagedd. .................. 3/6
UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,
LONDON, W.C.2, (adjoining Lisle Street)

£110 @

WIRELESS WORLD

Whatever your age or experience, you mux! read
« ENGINEERING OPPORTUNITIES.” ~Full details of
the easiest way to pass A.M.LMech.E., A.M.LC.E..
C. & G. (Elecirical, eto.), General Cert., ete., on

144 PAGES “NO PASS—NO FEE"

terms and details of
Courses in all branches
of Engineering—
Mechanical, Electrical,

and write for your copy
* ENGINEERING
OPPOBTUNITIES )

BIET.

387 College House, 29-
Lane,

Leading
Electrica!
| Instrumeni
Repairers
4 to the

R R[PA/R /": Industry

«ontractors to the Mmmn o! Supply and General Post Office.
ch:urs by ukllled cmngmen of all makes and types of
Test
mecers. Elec!.rical Thermome&en Racording Instruments
| ete. Quick deltverles—for speedy estimate send defective
instrumenta by registered post to:—

L.CLASER & CO.LTD

Electrical Instrument Repairers
97-100 ALDERSGATE STREET,E.C.1
(Tel.: MONarch 6822)

/o“'o The finest method

Q .
€ for cleaning records
Already over 20,000 enthusiastic users

“Dust Bug”
AUTOMATIC GRAMOPHONE RECORO CLEANER

PATENT APPLIED FOR

THE

Price reduced to 17/6 (plus 7/- purchase tax)
from your local dealer or
CECIL E. WATTS
and Eng (8ound R ding and Reproduction)
Darby House, SUNBURY-on-THAMES, MIDDX.

WORK BENGHES

AS SUPPLIED TO INDUSTRY
AND THE GOVERNMENT

FROM
£3-9-9
Lists FREE.
REF. W.W.
MAL 4464

POWNALL LTD.

BLAGDON RD.,
NEW MALDEN

MARCH, 1957

Build a Quality Tape Recorder with

"ASPDEN’
TAPE DECK
& AMPLIFIER KITS

Tape deck kit model 521...... €7 10 0
Tape deck kit model 721...... £€8 10 0
Two speed, twin track
Complete with high-class motor, high

fidelity heads and all-instructions.
Record-replay AMPLIFIER kit £5 18 0
Power pack for above, kit ... £2 18 6
(both without valves)

rriage extra
This tape deck and amplifier Is being
used in the Antarctic by a member
of the expedition.
You can build these kits, as did M. E. of
Wellingborough, who says:—
** | am getting very good results from it, as
good as a professionallymade tape recorder."”
Send stamp for full particulars to:—

W. S. ASPDEN,
10, MARKET STREET, WESHAM,
KIRKHAM, LANGS.

PURCHASE, HIRE OR HIRE-

VORTEXION

PURCHASE

Tape Recorders and
P.A. Equipment, ete.

alse Recordings—Tape to Tape/Disc Service

GRIFFITHS HANSEN (Recordings) LTD.
32.33, COSFIELD STREET, LONDON, W.1
Phones: MUSeum 2771/0642

TELETRON SUPER INDUCTOR GOILS

gt fi

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 ilustrated) %}~
pair. Type $.5.0. Supersonic

ape Osc. coil, provides
63 v. 3 a. RF for pre-amp
heater. Eliminates induced

l50c/s hum, 40/I00kc 15/- ea. Transistor colls, etec.
Available !rom leading stockists. Stamp for
complete data and circuits,

THE TELETRON CO. LTD,,
266, Nightingale Rd., London, N.9. How 2527

28

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, BOA £4/12/6.
Carr. 3/6 all types.

E.K.E. 47, Arksey Lane, Bentley,

Doncaster.

-
|
|
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COMPUTER MAINTENANCE

British Insulated Callender’s Cables Ltd. invite
applications for the following posts with their
Computer Department at Prescot:—

(a) SPECIAL SERVICE ENGINEER to under-
take a Specialist Maintenance and Advisory Ser-
vice for the department. Applicants should
preferably hold an Honours Degree in Physics
or Electrical Engineering, and have experience
of Electronic Valve applications and Pulse
Techniques.

The successful candidate would be required to
undergo a period of training on Computers
in the London Area, and subsequently would
be attached to the staff of the Company’s Tele-
communications Laboratory, where oppor-
tunities would exist for participation in the
development of Electronic Test Instruments.

(b) MAINTENANCE TECHNICIAN

A vacancy also exists for a Maintenance
Technician for the Computer. Candidates
should have experience of servicing Radar or
similar equipment, and preferably be qualified
to O.N.C. standard. A period of training in
the London Area would be arranged for the
successful candidate.

Applications should be submitted in writing
giving details of age, qualifications and experi-
ence and quoting P/5/57 to the Staff Officer,
British Insulated Callender’s Cables Ltd.,
Prescot, Lancs.

SAMSON'S SURPLUS STORES

CONSTANT VOLTAGE TRANSFORMERS by Advance
Components Ltd. Input 190-260 v. OQutpue 230 v. 150 watts.
Supplied new at a fractlon of maker’s price. £6/10/-, carr. 776,
HEAVY DUTY VARIAC TRANSFORMERS by Zenith
Electric Co. Type 50B, input 230 v. Qutput 0-270 v. 20 amps.
Complete with control handle and dial plate, £37/10/-, ex warehouse.
HOOVER BLOWER MOTORS. A.C, 220-230 v. Twin V shape,
outlets. Fitted with Vokes Ltd. filters. £6/10/-, carr. 7/6.
MAGSLIP TRANSMITTERS. 3in. MK2, 12/, postage 2/6.
MAGSLIP RECEIVERS 2in. MK2 7/6, postage 2/-.
METRO-VICKERS MASTER VOLTMETERS. M.1.O.-20 v.
A.C. 6in. mirrored scale 25/-, postage 3/-.

SPECIAL OFFER OF EX-GOVT. DRY BATTERIES. (20v.
layer type, size 3 x 24 x 2in., 3/6. 72 v. plus }{ v. layer type size
6 x 52 in,, 3/6. Heavy duty I v. cells size length 7in. dia. 24in.,
2/6 postage on all batteries 1/6.

BRAND NEW A.M. BLOCK CAPACITORS. By famous
makers. 10 mfd. 500 v. wkg. at 60 deg. C. sub chassis mounting,
6/-. 8 mfd. 1,500 v, wkg. at 60 deg. C. 7/6. 8 mid. 600 v. wkg. at
71 deg. C. 6/6. 4 mfd. 800 v. wkg. at 160 deg. F. 5/6. 4 mfd. 400 v.
wkg. at 160 deg. F. 3/9. 225 mfd. 2,000 v. wkg. at 160 deg. F.
6/6. 2 mid, 2,500 v. wkg. at 60 deg. C. 7/6. 0.5 mfd. 2,000 v.
wkg. at 140 deg. F. 3/9. 2,000 plus 2,000 mfd. 12 v. wkg. 5/6.
Postage on all eondensers if6.

ALKALI!NE BATTERIES. Crates of five cells giving 6 v. at
53 A.H. Size of wood crate I5 x S%in. x 14{in. £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/-.
36FT. AERIAL MASTS. R.A.F. Type 50. Complete kit consises
of a tubular steel section. Length 4ft. Dia. 2in, Set of pickets.
Top plate. Base plate. Guys and all fittings. Supplied new in canvas
carrying bags. [deal for T.V. aerial masts. £7/19/-, carr. 7/6. Extra
sections 15/- each, carr, 2/-,

NUTS, BOLTS, WASHERS. Special bargain offer. 5/s.
Cartons of mixed 2, 4 and 6 B.A. nuts, bolts and washers. Postage

CARBON RESISTORS. -2 watt. 10/- per 100. Large selec-
tion of values, Postage /-,

HIGH GRADE SLEEVING. |} mil.-5 mil. Mixed bunadle.
2/6, postage lf-.

169/171 Edgware Road, London, W.2, Tel.: PAD 785

125 Tottenham Court Road, W.l.  Tel.: EUS 4982

All orders and enquiries to our Edgware Road branch, please. This is
open all day Satwrday.

PHILIPS ELECTRICAL LTD., require a CORRES-~
PONDENCE CLERK for their Service Department at
Waddon, Surrey. The work involves the ability to dic-
tate good English and the interpretation of technical
points so that they can be understood by the layman.
Applicants should have experience in dealing with
business correspondence and also have a basic technical
knowledge of the circuits used in radio and television
receivers.

Staff appointment, 5-day 394 hour week, canteen.
Superannuation scheme.

Write giving details of age, education and experience to
the Personnel Officer, Beddington Farm Road, Croydon,
quoting reference GDS.

CABINETS

Many and wvaried designs in
Bureau, Piano, Console and Table
models.

The Contina . Cabinet
The exterior is fimshed in high polished
dark walnut veneer and panelling picked
out with gold metallic strip work. The
interior also is complete in its high standard
1 of fnish and is veneered in light mahogany.
I Size: 31t. 13in. long, 1ft. 3in. deep, 21t. H}in.

Y 5 high, including legs which are 10in. from

i Send for Bour the floor. Motor board 12)in. X 1%in.

Honthly Bulicsin. Dial aperture 17} in. % 8} in.
Will acoommodate an 8in. speaker. Also full storage space is prowided.
Thie half length doors are skid on metal ranners and are provided with gold
inset finger plates. An cwcellent cabinet for the modern home. Boards
completely nncut.

Nena also for our Aetailed wholesale lst for cabinets,
wire chassis FM/AM. Complete TVs. Radio Aerials,
\ ’ convertors & sundry Electrieal components. E.C. shavers, ete.
PR

Trade only supplied.

V.E.S. WHOLESALE SERVICES Ltd.

Dept. (W.W,), 11, Gunnersbury Lane, Acton, W.3 Tel.: ACOrn 5027

GERMANIUM
crio®
juN
RECTIFIERS

For medium-power application where high
efficiency is essential but space limited,
these diffused alloy junction-type rectifiers
give outstanding performance. They are
sturdily constructed, easily mounted and
have a working life of many thousands of
hours. A new moulded form of construc-
tion provides greater stability in service.

Small Size

Overall length including fittings 3] in.
Diameter § in. The recufier is illustrated
actual size.

High Efficiency

Excellent forward conduction characteristics
which do not deteriorate with age. Voltage
drop less than 10% of that across an equiva-
lent thérmionic, or dry plate rectifier.

Low Heat Dissipation
At full rating in an ambient temperature of
55°C the dissipation is less than § W.

Peak FORWARD CURRENT (H/A)

Inverse

TYPE Vo(n‘z;)so at 25°C at 55°C at 80°C

Gj3—M 200 550 i75 —
G)5—M 3oo 550 i75 -
Gl —m 100 750 400 60

BRITISH THOMSON-HOUSTON

THE BRITISH THOMSON-HOUSTON COMPANY LTD * RUGBY * ENGLAND

Member of the AE! group of companies Foves
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MECHANICAL
DESIGNERS AND
DRAUGHTSMEN

PHILIPS CROYDON
WORKS LIMITED invite
applications from Mechanical
Designers and Draughtsmen
for a number of vacancies
now available in the Design
Laboratories of their new
Radio & Television plant at
Croydon, Surrey.

DRAUGHTSMEN —
these posts are concerned
with manufacturing develop-
ment for mass production
from designers’ sketches or
models of radio/electronic
equipment, and applicants
should have experience in light
engineering. Production ex-
perience would be an advan-
tage.

DESIGNERS — to de-
sign electro/mechanical equip-
ment for production in large
quantities by flow-line manu-
facture.  Applicants should
have a knowledge of press
work, automatics, plastic
moulding and die casting, and
experience of wood cabinet
construction and assembly me-
thods would be an added
advantage. Candidates should
preferably be of HNC stan-
dard with workshop exper-
ience.

The starting salaries for
draughtsmen of the standard
required would be £850, per
annum, and for designers with
the requisite experience and
qualifications the mini-
mum starting salary would be
£1,000 per annum,

In addition to a progres-
sive salary policy, the Com-
pany operates a generous
pension and life assurance
scheme, together with exten-
ded sick-pay and holiday
plans.

Applicants who are in-
terested in these opportunities
are invited to write to.—

The Personnel Officer,
Philips Croydon Works
Limited,
Commerce Way,
Purley Way,
Croydon, Surrey.

quoting reference: No. DD/R.

A.W.F.
Radio Products, Litd.
SERVE WEST LONDON DEALERS
Wholesale Suppliers to Service

Retailers

@ Trade Counter Service (WES. 5202).

@ Send tor our comprehensive catalogue
Free and post free, TRADE ONLY.

170-172 WARWICK RD., LONDON,

Between Earls Court & Olympia. W.l4,
Office-WEStern 5201 —  Counter-WES. 5202
ALSO AT BRADFORD, YORKS.

VACANCIES IN
GOVERNMENT SERVICE

A number of vacancies, offering good
career prospects, exist for:—

Radio Operators—Male

Cypher Operators—Male and Femaie

Apply, giving details of education,
qualifications, and experience to:—

Personnel Officer, .
G.C.H.Q. (FOREIGN OFFICE),
53 Clarence Street,
Cheltenham, Glos.

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. Prospects 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.l, or to any Employment
Exchange (quoting Order No.
Westminster 5788).

TECHNICAL ASSISTANT

with O.N.C. or H.N.C.
required for work on the.
development of electronic
amplifiers, stabilisers and
oscillators in connection
with research on new tech-
niques in spectroscopy.

Apply, quoting reference
<L.7° to :—

The Personnel Manager,
Metropolitan-Vickers
Electrical Co., Ltd.,
Tratford Park, Manchester 17

- TELEMETRY EQUIPMENT.

Murphy Radio

ELECTRONICS
DIVISION

Vacancies exist in an expanding
laboratory for senior and junior
engineers and draughtsmen in
the following fields: V.H.F. and
U.H.F. transmitters and re-
ceivers for use in

NAVIGATIONAL AIDS, MOBILE

COMMUNICATION SYSTEMS and
PULSE CIRCUITS.

AERIALS.

In addition opportunity - will
arise for applications of
TRANSISTORS in these
equipments.

Posts are pensionable, Sports
Club and other recreational
facilities are available. Applica-
tions should be addressed to:

Personnel Department (E.29),
Murphy Radio Limited,
Welwyn Garden City, Herts.
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THE DE HAVILLAND ENGINE
COMPANY LIMITED

has vacancies in its Electro-Dynamics
Department, at Stag Lane and Hatfield,
and invites applications from Engineers
and Physicists who are interested in

APPLIED ELECTRONICS LABORATORIES
of THE GENERAL ELECTRIC CO. LTD,
Brown’'s Lane, Allesley, Coventry have the
following vacancies in a Group concerned with the
Design of Test Equipment for Airborne Radar.

(1) DEVELOPMENT ENGINEER to work on the

integration of Automatic Test Eqmpmem with a
complex radar An applicant having a minimum
of two years’ experience of Radar circuits includ-
ing data transmission and servo systems would
be suitable.

DEVELOPMENT ENGINEER for work on
automatic switching circuits and precision signal
parameter converters. Experience with elec-

@

~

tronic and electro-mechanical switching circuits:

problems connected with Gas Turbines
and Rocket Motors, to fill the following
posts:

1 PHYSICISTS OR ENGINEERS to
be responsible for specialised instru-
mentation on development engines and
aircraft.

is required. A thorough knowledge of funda-
mental measurement techniques 1s essential.
Applicant must have had two years’ minimum
experience of a similar type of work.

(3) JUNIOR DEVELOPMENT ENGINEERS re-
quired who must have a sound knowledge of
electronics and mechanical principles, with some
previous practical experience. Good opportunities
exist for advancement.

2 ELECTRONIC ENGINEERS to work
under the direction of senior men.

S3SENIOR MECHANICAL
ENGINEERS with a knowledge of
stress analysis and mechanical vibration

HOUSE AVAILABLE FOR A SELECTED problems.
APPLICANT FOR (1) OR (2).
Reply stating age, qualifications and experience 4 JUNIOR MECHANICAL EN-

feFcrranngl- Migpeper (eSS GINEERS interested in experimental

stress analysis and vibration problems.

5 DESIGN DRAUGHTSMAN for
specialised instrument design.

6 INSTRUMENT MAKER to be en-
gaged in the manufacture of a variety
of tranducers, instruments, etc.

A. V. ROE & CO., LTD

have a number of Vacancies for

QUALIFIED
ELECTRONIC ENGINEERS

to work on Britain’s most advanced
fupersonic aircraft.

7 LABORATORY ASSISTANT, male
or female, preferably with G.C.E., to

assist in general laboratory experiments
and film analysis.

Applicants should have experience
in one of the following :—

ANALOGUE COMPUTER DESIGN
SERVO MECHANISM DESIGN
DIGITAL COMPUTER DESIGN

PULSE CIRCUIT DESIGN

Applicants for the senior posts should be
of Degree or H.N.C. standard, but lack of
these qualifications need not deter people
with experience in these fields.

Salaries will be in accordance with quali-
fications and experience.

Applications should be made to:—
The Personnel Officer,

The de Havilland Engine Company
Limited,

Stag Lane, EDGWARE, Middx.

Applicants to have at least Higher National Certificate
in Electrical Engineering or equivalent qualification,
and at least three years’ practical experience on
development work.

Apply in writing, quoting Ref. AC[ET;R.174/H to :-
Personnel Manager,
A. V. ROE & CO., LIMITED
Greengate, Middleton, Manchester.
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INSTRUMENTATION
RESEARCH

‘ENGINEER

D. NAPIER & SON LTD,
ACTON.

A Senior Appointment is to be
made in the near future. Profes-
sional Engineers or Physicists
with design or development ex-
perience in the field of electronic
instrumentation circuitry, and
capable of initiating and direct-
ing such work are invitedtoapply.

Write in the first instance,
giving a full history of experience
to date, to Dept. C.P.S., 336/7,
Strand, W.C.2, quoting ' Ref.
WW.795B.

D

Have Vacancies for

HIGHLY QUALIFIED
TELEVISION
SERVICE ENGINEERS
FOR
STAFF APPOINTMENTS.

Write to Service Manager,

R.G.D. Service Division,
Church Rd., Harold Wood, Essex

THE MULLARD RADIO
VALVE CO. LTD.

require a
TECHNICAL ASSISTANT

for investigational work and tech-
nical/chemical control of a large
Plating Shop. Work is carried out in
a modern ?aboratory on the out-
skirts of South London. Due to the
nature of the work, applicants
should possess eiiher GSE ad-
vanced level in Chemis Inter.
B.Sc., or Higher Natio: ’Certifi-
cate.

The commencing salary will be
according to age, experience’ and
qualifications.

Applications in writing should be
addressed to the Personnel Officer,
Mullard Radio Valve Company
Limited, New Road, Mitcham
Junctlon, Surrey quoting reference
JEG/MR/L.1.

Garrard RC.110 3-speed Auntochangers.

GC2 crystal
heads, twin sapphire styli. Maker’s cartons. A.Q.
mains 300/250 volts. £7/19/6, plus 5/6 carr.

Garrard RC.120 3-speed Autochangers, with additional
facllity of manual control to play single records.

GC2 erystal heads.
£8/19/6. plus 5/6 carr.
Collaro RC54 3-speed Mixer Autochangers, with O or T
heads. A.C. mains 200/250 volts. £8/19/8, plus
516 carr.

Walnut-veneered Table Record Player Cabinets in drop
front style, demgned Lo stand radio on wp fomr

A.C, mains 200/250 volts.

board to. units,
tranacription tyvu 93/10/-. plm 5/8 carr.

accommodate 250 records. £3/19/8, plus 5/6 carr.

Thorens Swiss-made Bingle-speed  Autochangers
(78 r.p.m,). Cream finish. A beautiful precislon job.
A.C. mains 200/250 volts. £4/19/8, plus 5/6 carr.

Send stamp for complete bargain lists.

RCNALD WILSON & CO.

LEO COMPUTERS LTD.
TRAINING TO BE
COMPUTER ENGINEERS

Young men with G.C.E. *“ A" in Physics
and Mathematics (or equivalent), without
engineering experience, are offered

OPPORTUNITY TO TRAIN AS
ELECTRONIC COMPUTER
ENGINEERS

This is an excellent opportunity for
anyone who has completed National
Service (or will do so during 1957) to train
from scratch to reach positions of respon-
sibility in this rapidly expanding field.
Applicants should write, giving personal
and educational details, and an outline of
any experience to:

The Personnel Officer,

Leo Computers Ltd.,

Elms House, Brook Green,
London, W.6.

Similar, but Cousole style, with cupboard beldw to

mm lml:::ihk Ilﬂ M

FOR PROMPT DELIVERY

WAFER SWITCH|

ASSEMBLIES, CUSTOM BUILT

Banks PAXOLIN | CERAMIC

s. d. s. d.

1 70 1t 3

2 10 3 2 7

3 13 6 33 4

4 16 2 45 2

5 18 10 56 2

6 21 6 67 8

7 23 8 -

8 26 1} =

When A.B. 11 and 12 way Wafers are required,
pleose add /- per bank to above prices.
SPECIALS AT time & material plus 50%.

@ NS.F. TYPE “G " SWITCHES.

| Bank £ 4 0 Control Plate
2 Bancs £ 13 0 etc., each
3 Banks £2 20 15/~

4 Eanks 211 0

SBanks | £3 0 0 Wafers, -each
6 Banks £3 9 0 =

Quotations gladly glven for small as well as large
quantities, also for special assemblies.

TELE-RADIO (1943) LTD.

SIFAM ELECTRICAL INSTRUMENT CO. I.TD

LEIGH COURT = TORQUAY = Telephona 45478 189, EDGWARE ROAD, LONDON, W.2.

Paddington 4455/6.

(DEPT. W.W.), 12 BRIDGE STREET, WORCESTER.

WAR 'DEPARTMENT

Vacancies exist for eight temporary civilian instructors Grade III
to teach Radio Technicians, Line Technicians and Telegraph
Technicians in the theory, installation, repair and maintenance of
modern Services telecommunication equipment, Applicants should
have served an acceptable apprenticeship, be fully experienced in { |
the trade and capable of teaching subjects included in one or more
of these trades.

The possession of Ordinary National Certificate, or equivalent
qualification in Telecommunications is desirable.

Appointments will be made after testing and interview by a Board
of Officers and will be subject to six months’ trial.

Salary:

Grade III £716 (at age 28) rising by annual increases subject
1o satisfactory service to £833, for a 5} day week of 44 hours.
Apply in writing to:
Officer Commanding,
1st Training Regiment,
Royal Signals,
Catterick Camp, Yorkshire.
Closing date for receipt of applications is 9th March, 1957.

ENGLISH ELECTRIC COMPANY LIMITED

STEVENAGE HERTS
have immediate vacancies for
TELEMETRY ENGINEERS

in the newly formed Test Department of the Company’s
Guided Weapons Division,

Applications are invited from engineers who are experienced
in Instrumentation Planning and in the preparation and
testing of Missile Telemetry Systems.

Housing assistance available.

Apply to Dept. C.P.S. 336/7 Strand, W.C.2., quoting Ref.
WW1312A.
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ENGINEERS

(Electrical and Mechanical)
PHYSICISTS

Required for work on develop-
ment, manufacture and circuit

application of special radio
valves, including microwave
devices.

Minimum Qualifications, H.N.C.
or DEGREE.

Experience is desirable but not
essential.

Initial training at The Research
Laboratories of The General
Electric Company will be avail-
able for selected candidates.

These are progressive positions
with good opportunities for
advancement.
Apply quoting TC/1 to:—

M.O. Valve Co.,

Osram Works,

Brook Green,

Hammersmith, W.6.

MANUFACTURERS
OF VALVES FOR G.E.C.

TESTERS REQUIRED
RADAR &ELECTRONIC WORK

Holding of Ordinary or Higher
National Certificate an advantage,
but men with suitable Service or
Civilian experience will be
considered. Opportunities for
advancement available for pro-
gressive candidates.

Good rates of pay,
canteen facilities, etc.

conditions,
Apply in person or in writing toi—

Employment Department.

Metropolitan-Vickers

Electrical Co., Ltd.,

Trafford Park, Manchester 17

N.B.: For. the convenience of
applicants the Employment De-
partment is open for interviews as
follows:—

Monday and Friday 8.30 a.m. to
4 p.m.. Tuesday, Wednesday and
Thursday 8.30 am. to 6.30 p.m.,
and Saturday 8.30 a.m. to 11.30 a.m.

MULLARD RESEARCH
LABORATORIES

require
Engineers, Physicists
and
Mathematicians.

The Telecommunications Divi-
sion of Mullard Research Laborator-
ies has some vacancies in expanding
research teams engaged in radar,
microwave, telecommunications and
particle accelerator programmes.
Engincers, physicists and mathe-
maticians who enjoy working in an
atmosphere of enthusiasm and who
wish to extend their interests and
experience to new fields are invited
to apply. Recent research or ad-
vanced development experience will
be an advantage. In general,
university graduates will be ap-
pointed to fill these vacancies, but
applications from holders of the
Higher National Diploma or Cer-
tificate will be sympathetically
considered.

Excellent conditions of employ-
ment, including Superannuation
and Life Assurance Scheme. Apply
Mr. G. A. Taylor; Personnel
Officer, Mullard Research Labora-
tories, Cross Qak Lane, Salfords,
Redhill, Surrey, quoting reference
RNG.

THE MULLARD RADIO
VALVE CO. LTD.

require an
ASSISTANT ANALYST

with Inter. B.Sc., or equivalent,
for work of a non-routine and
varied nature. Applicants should
not be aged more than 35.

The work is carried out in a
modern Laboratory on the out-
skirts of South London.

The commencing salary would
be according to age, experience
and qualifications. The Com-
pany’s salary palicy can be con-
sidered to be progressive, and
there is a Pension Scheme and
long service holiday plan.

Applications in writing should
be addressed to the Personnel
Officer, The Mullard Radio
Valve Company Limited, New
Road, Mitcham Junction, Surrey.

ENGLISH ELECTRIC VALVE CO.
LTD.

CHELMSFORD

Have opening for Electrical Engineer,
Physicist or Chemist able to speak and
to write fluently in Spamsh, a similar
knowiedge of Portuguese is also desirable.

There is a non-contributory super-
annuation scheme and the Company
will assist successful candidates to
obtain suitable accommodation.

Please write to Dept. C.P.S., 336/7,
Strand, W.C.2. quoting Ref
1516A.

TEST ENGINEERS

required for interesting work in
connection with Radar, Television
Film Projectors, Camera Channels,
Microwave Links and similar elec-
tronic equipment. Applicants must
have sound theoretical knowledge
of electronics backed by practical
experience In H.M. Forces or
Industry.  Staff positions and
Superannuation Scheme. Single
accommodation available. Apply
giving full details to the

Personnel Dept. (C.E./21),
E.M.1. Ltd., Hayes, Middx.

THE MULLARD RADIO
VALVE CO. LTD.

require a
LABORATORY ASSISTANT

with Inter. B.Sc. or Higher
National Certificate in Chemistry
for investigational work on prob-
lems associated with materials
used in manufacturing and de-
velopment in the Electronic
Industry.

The work is carried out in a
modern Laboratory on the out-
skirts of South London.

The commencing salary would
be according to age, experience
and qualifications. The Com-
pany’s salary policy can be con-
sidered to be progressxve, and
there is a Pension Scheme and
long service holiday plan.

Applications in writing should be
addressed to the Personnel
Officer, The Mullard Radio
Valve Company Limited, New
Road, Mitcham Junction, Surrey,
quoting reference JFG/MRL..
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Z & I AERO SERVICES LTD.,

Fully Serviced and Guaranteed

Test Equlpment

MARCONI TFI44G ' STANDARD'
SIGNAL GENERATOR, range 85 ke/s to
25 mefs ; output luV to | volt; completely
overhauled, with mains and output{l:;ds 0

8in. SCALE EDGEWISE MOVING COIL
INSTRUMENTS, originally designed for
remote pressure indication; calibrated 20 to
800 or 10 to 40) mm. Hg. Sensmvuy of the
order of 30 miccoamps for F.S.D.... £7 I5 0

MARCONI TF390G SIGNAL GENE-
RATOR, range |6 to 150 mz/s, indirect
calibration; output luV to 100 mV; 400 cfs
internal modulation; complete with output
lead and attenuvator pad ............ £25 0 0

MARCONI! TF5I7F SIGNAL GENE-
RATOR, range 18 to 58 me¢/s (indirect cal.)
and 150 to 300 mcfs (direct cal.); output
200 mV max; 1,000¢/s Internal modulation
sinewave and squarewave; complete with two
concentric leads (mod. and output) and 26db
att, pad £35 0

EVERSHED TWIN PEN VOLTAGE
RECORDER, range 160-250V AC. clock-
work movement

INSULATION TESTERS

EVERSHED WEE MEGGERS, 50(")2\/.I° P
£
SEVERSHED WEE MEGGERS, 250IVl .
0
AECORD 500 V. INSULATION TI'OESTER
£ o 0

All the above instruments are complete with
leather cases,
EVERSHED 500 V. MEGGERS, 40 MO
£22 10 O
EVERSHED 1,000 V. MEGGERS, l00 MO
£27 10
EVERSHED 1,000 vV, BRIDGE MEGGER.
200 magohms .....ooveieiiiiiiiiniaes £58 0 0

THERMOCOUPLE TEMPERATURE
INDICATOR. Edgewise type, 9in. wide
scale, calibrated 0 to 200°C. for CufCon-
stantan Thermocouples, sensitivity approx.
80 microamps for F.S.D £1515 0

MARCONI TFI44F *“STANDARD*’
SIGNAL GENERATOR, range and output
as above, complete with output and mains
lead £75 0 0

MARCONI] TF428B/1 VALVE VOLT-
METERS, range .lS to 150 volts, brand new,
in transit cases, complete with spare valves

£35 0 O

TS-127 LAVOIE (model 1055M) U.H.F.

FREQUENCY METER, range 375 to
725 mc/s.
PRICE, second-hand, fully overhauled

£25 0

PRICE, brand new, with spare valves and
accessories £32 10 ©

COSSOR TYPE 339A OSCILLOSCOPE
DOUBLE BEAM £30 o

TS89/AP YOLTAGE DIVIDER, for extend-
ing a voltage range of an oscilloscope, pro-
viding ratios of 100 to )| and 10 to |, with a
maximum voltage of 20,000 £5 0 O

MARCONI CR-IS0COMMUNICATION
RECEIVERS, range 2 to 60mc/s, double
superhet

PRICE
Mains Power Supply Unit ...,

évSOMSETER Mod. 40 BAKELITE BACK

.................................... 7s. 6d.
AVOMINOR UNIVERSAL FRONT
PANELS ..........oooooiiiiniiiiiiiinnnnnn. Ts. 6d.

Ail the abov : instruments are covered by our three months’ guarantee.

The prices are ex our Warehouse.

Packing and carriage at cost.

Z & I AERO SERVICES LTD.

19 Buckingham Street. London, W.C.2

Tel.: TRAfalgar 2371/2‘3

We buy high-class British Test Equipment, American Test Equipment, American Communication Equipment, particularly: Transmicters ART13,
Transmitter/Receivers ARCI, ARC3, Radio Compass Receivers ARN6, ARN7, Communication Receivers BC312, 342, 348, etc.

M.z J. PEARSON

Radio, Television & Radar Equipment
OFFER
THE FOLLOWING

AMAZING BARGAINS

1.—Evershed |00 volt Bridge Meggers com-
plete with 4-decade Resnstance Box. As
new . “oaco £3

2.—R.F. 24 Units.

Brand new In cartons
12/6 each

3.—Parmeko Moving Coil Hand Microphones.
Black Bakelite with on-off switch and
12 yards screened casle. All Ew zan:l

boxed ....oiiiiiiiii
4.—Hoover Blower Motors, 230 volt, AC/DC

outlet 13", new and boxed.........
5.—Miniature LF. Strip complete with 6

valves. 972 meg. ......ccciieiennnireanns 30/-
6.—Red Spot Transistors...............10/- each

7.—10” Ex Naval Loiudspeakers, 3 ohm, with
tappad Transformer and Switch, in wood
cabinecs 16% X 14” % 8%, in nice condliticin

£

GELOSO, V.F.O. UNITS STOCKED

All prices include Post and Pa :king
Scotland and England

263 GALLOWGATE

OPPORTUNITIES

IN RADIO

rfi”w Get this FREE Book!.
5

‘ENGINEERING
OPPORTUNITIES’
reveals how you can
become technically quali-
fied at bome for a highly
paid key-appointment in
the vast Radio and Tele-
vision lndustry. [n 144
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
A.M. Brit.
i City &
Guilds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wireless Courses.

-~ mEe

ZERING'  CPPORTUNITIES

e L

We definitely Guarantee

“NO PASS—NO FEE”

If you're earning less than {15 a week this
enlightening book is for you. Write for your
copy toda It will be sent FREE and
without obﬁgatx

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

|

Bridge Meggers

(E & V Series 2)

In perfect condition, 250v.
£23 Pig. & Crg., 12/6.

METERS
4” 8q. 0-50 microampere, £5.10.0 p.p.

REPAIRS

your requirements.

METERS SUPPLIED TO YOUR SPECIFICATIONS.

Microampere meters our speciality.

All types and makes of single and multi-
range meters repaired and converted to

GLASGOW, C4

BELL 0727

388y .OLLEGE HOUSE,

wwe V.1, Electrical Service
i%-glb,o:mwm's LANT, 4 LISLE STREET, LONDON, W,C2

Telephane : 3
| =y TELEPHONE : GERRARD 4861.
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Wireless World Classified Advertisements

BRate 7/- tor 2 lines or less and 3/6 tor every additional
ine or part thereol, average lines 8 words, Box Numbers
2 wards plus 1/-, (Address replies: Box 0000 cfo ** Wireless
World ** Dorset Bouse, Stamford St., London, S.E.1.) Trade
discount details available on application.  Press Day
April 1957 issue, Thurtday, February 28th. No
responsibility accepted for errors.

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any compliints regarding any such items pur-
chased.

NEW RECEIVERS AND AMPLIFIERS
PIGRAM mode] 3-3-3, transistor 3-speed
fully portable record reproducer.

EPIGRAM fully portable amplifier with built-
in power supply, independent of the mains.
FOR detalls and nearest dealer, write to W.W.,
Herts, Eng-
o {6728
HIRLEY LABORATQRIES, Ltd., 3, Prospect
Place, Worthing, Sussex. Tel. 30536.
THE TWA/1515 stereosonic tape recording and
replay amplifier, separate meter monitoring on
record an plnyback on both channels, 13watts
O/P each channel, 96gns; TWA/15 tape record-
ing and reproducing amplifier, 13watts O/P, for
Wearite and Collaro decks, 45gns; TW/PA
recording and replay pre-amplifier, 30gns; both
with valve voltmeter monitoring; type SB/1-15E
~fidelity amplifier, exceptionally wide tone-
control system, 40my sensitivity, 20gns; with
two.mguts and 3-position gram filter, 22gns;
specialized amplifiers for the musical and
scientific "industries including the Mullard
20watt. {0095

Penco Products,

Kings Langley,
land

ARMSTRONG chassis, all_models in stock.—
157, Bromsgrove St., Birmingham. Mid.
1054. (6563

PENCER-WEST Distribution and Communa}
Reception Amplifiers cater for all require-
ments.—Full data and leaflets on request to
Spencer-West, Ltd.. Quay Works, Great Yar-
mouth Norfolk. Tel. 4794. 10007
BEFORE buying that replacement chassis we
sugyest you send for literature; save your-

self money by buying direct from us; our
chassis have separate channels for AM and
FM, variable N.F.B. tone control; 4-position
w/c switch FM, Med, Long, Gram, trade en-
uiries invited; 2lgd stamp for- leaﬂet,s.—Bayly
ros., 46, Pavilion Drive, Leigh-on-Sea, E%s;zxd

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
WILLIAMSON main amp. with Axiom 150:
nearest £30, (B’ham).—Box 6406.

[6817
CAR radio, 5 bands, 6-volt, £8;, communica-
tion receiver, 14-1,500m, £5.—Box [66389194

HAPMAN tuner type S6BS, cost £44, accept
£20, perfect condition.—316 Canford
Lane, Westbury-on-Trym, Bristol. Tel. 682940.

RO Rx's and coils In stock, also ARBSS8.
BC3248R, CR100, etc.—Reguirements please
tco R T. 1. Service, 254, Grove Green Rd.,
London, E.11. Ley 4986. [0053

EAK V.S. receiver, £15. Hartley-Turner

whistle fllter, £1; Hartley-Turner multi-
ratio output transformer, £1.—Payn. 10, Mel-
bourne Terrace, Saltccats, Ayrshire. [6794
R.F. Unit No. 2 for Recelver R.209, com-

prises compact unit approx. 614X7'%X7}
deep with RF stage (IT4) Osc. (IT4) ani
mixed stage (IRS5) covers 4 bands 1-20mgs with
super tuning drive (calibra ) and band
spread dial marked 0-100 degrees; stabilized
oscillator supply; the ideal front end for any
communication receiver; complete with valves
and brand new in makers packing: this unit
could be easily altered for a.c. supply using
2-Z77 & X78 valves: complete as ahbove 69/6
& 2/6 post & packing; or complete with
stabilizer but less valves 39/6 plus 2/6 post

and packing.
WALTONS WIRELESS STORES, 46, 47 & 48,
Stafford St., Wolverhampton. [o146
o IRELESS World ”’_ 7-valve F.M. tuner,
unused, with cathode follower, magic
eye, and power supply for use on_ 200-250
volts A.C,, fitted with latest type F.M. com-
onents of the highest grade including specified
?em rature compensating capacitors; _price
£14/15 Including 7 valves, accurately aligned
and tested ready for use; approx. half original
rice, exce 1.lonall¥l good reproduction, ideal
For use with ail high fidelity amplifiers and
recorders; as above but including high-grade
cabinet 14inX9%inX91n, £18/10, limited num-

ber; bargain; above are despatched by passen-
ger tra boxes lined with foam rubber to
ensure safety in transit.—Box 5084. [6741

PARTRIDGE
TRANSFORMERS

for

Applications

Many current

those published by Mullard and
specify and approve Partridge Output and
Mains transformers,

below of types
suitable for use
in two Mullard
circuits.

Type P4014
Output Transformer for
the Mullard 5-10 Distri-

buted Load Version.

Special

such as

designs,
G.E.C,

amplifier

Examples are given

y

Price: 98/6

Model P4073

Output  Transformer for the
AA ard Tape Amplifier Type

. Price: 45/-
Type P4013
Mains Transformer the
Mullard 5-10 Amplifier.
Price: 86/6d,

)
)

The above are available now for immediate delivery
from your local retailer, If any difficulty write directto:

Type MC/5

High Fidelity Input Trans-

former. (Ratio 1:50.) Fully

screened in mu-metal case.
Price: 38'6d.

PARTRIDGE

TRANSFORMERS LTD.

TOLWORTH, SURREY
Phone : ELMbridge 6737

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
WILLIAMSON amplifier, complete with tone

and scratch filters and radio; also Good-
!;.1155

[6768
pre-
unit:
2

mans Refiex Bass Corner Speaker;
receiver; reasonable offer.—Tel. Arc.

ARGAIN.—G.W.18 amplifier, P.F.A.

amp. * Chapman " uner, F.M.,
¢ Connofsseur ”” gram unit with P/U
leads, Mk. 1; all in walnut cabinet.
Goodmans speaker in bass reflex cabinet,
fect condition; £80.—115, London Rd., Chi
ford, Essex. Tel. Cheims. 55408. [6712

TV _RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECOND-HAND
HILIPS projection television chassis, com-
plete and working, £12/10.—Hall, 24,
Nevern Mansions, Warwick Rd., London, S.W.5.
Fremantle 9631. [1809
LOUDSPEAKERS—SURPLUS AND
SECONDHAND
VOIG’I‘ speaker, energized; offers or exchange
anything photographic.—Box 5968. (6736
resence unit; £9/10,

.E.C, metal sEeaker.
F= ereford Rd., Shrews-
{6829

post paid.—Lewis,
bury.

OIGT domestic corner horn with 150hm

recond. speaker and energising unit; £30
0.n.0.—Box 5970. [6735

DYNAMOS, MOTORS, ETC.—SURPLUS AND
SECONDHAND

BRIDGE connected rectifier units (large), 12

and 24V charging auto cut-outs, 300 amp

starter relays, 12 and 24V working, heavy duty

starter pushes; please see advert of October’s
** Wireless World,”” page 175.

T. W. PEARCE, 66, Great Percy St.. W.[Co.oll.2

TEST EQUIPMENT~SURPLUS AND
SEGONDHAND

.R.C. std. sig. gen., type 603-A (mains
converted), £12; also S.T.C. sig. gen.,
420-660 Mc/s, cost £120, sell at £7. Box [569018(5
7
SCILLATING wavemeter covering 200-550m
and 800-2,000m for sound radio, rapid
alipnment checking; #£5/12: please write for
details to A. G. Lobban, 22, Bell St., Shaftes-
bury. Dorset, [6806
IGNAL generators, oscilloscopes, output
meters, valve voltmeters, frequency meters,
multi-range meters in stock; your enquirtes are
invited.—Requirements to R.T. & 1. rvice,
254, Grove Green Rd., London, E.11. Ley. 4986,
{0056
NEW GRAMOPHONE AND SOUND
EQUIPMENT

3-SPEED portable transistor gram (operates

on 4ilpvolt battery); 27gns. :
200mW ‘Transistor amplifiers;
4-WATTS Hi. Ff. models soon.

TRANSISTOR pre-amps; still £9/15.
COLLARO decks £20, amps 23gns and 25gns.

10gns

WEARITE, Reflectograph decks. and amps
available,

HARDING ELECTRONICS., 120a, Mora Rd..
Cricklewood. London., N.W.2. Gladstone 10707502'

SPECIAL tape offer, few only left, prof. tape
at 1,200ft. 22/6 (21/- each 6 and above);
1/6 P.P, plastic not paper, guaranteed; satis-
fled users everywhere,

RECORDERS by Ferrograph, Leevers-Rich and
the new wonder recorder Brenell. Disk re-
corders, blank disks, microphones.
TAPE/DISK service, speclahsts in music record-

ing and editing.
*“ EROICA ' RECORDING S8TUDIOS (1949),
Recorder House, Peel St., Eccles, M/cft MEccles

1624, Director Thurlow Smith, A
0122

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
attentton and help you with your Hi-Fi prob-

lems? Write_ or ‘phone for n}fgolntment.
GRIFFITHS HANSEN (RECORDINGS), Ltd.,
32-3, Gosfleld St., Langham St.,, W.1. Mus.
2771/0642. [6753

type

CINE-VOX disc recording equipments,
C7J, for high-quality recordings from exist-
ing microphone equipment; price from 28gns;
also available as a complete channel inclusive
of mic., amplifier and playback equipment, at
70gns; type C7 for highest quality professional
requirements—recorder mechanism at 48gns, or
complete channel at 110gns: demonstrations
arranged in London.

PLEASE write for detalls to K.T.S., Ltd.,
** Coplow,” Park Rd.. Braunton, N. Devon. Tel.
Braunton 224. Callers by appointment ﬁ)%liyd

LL Hi-Fi enthusiasts please note!l We are

supplying the llaro tape transcriptor
complete wi pre-amplifier and power pack
rezacl?v to flug into any amplifier, for only 36gns,
making it one of the lowest priced quality tape
recorders on the market! vast experlence
in tape recorders is at your disposal; all other

makes in stock; eae‘); terms avallable.—Sound
Tape Vision (Dept. W.W.), 71, Praed 8t., Lon-
don, W.2. Pad. 2807, [o211
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/SELENIUM RECTIFIERS. 230 volt, 1 amp. Bize
Ix4x4in. 30/-.

WESTERK ELECTRIC extending mike with single
earplece. Has heavy base fixing rod and extends
approx. 22in. 38/6.

AVO UNIVERSAL TEST METER. Model 40 recon-
dttioned as new. In perfect working order. £10/10/=.
0-50 MICROAMPMETER. 2 inch flushk mounting.
Brand new and boxed. 50/-.

VENNER 8-DAY CLOCKWORK TIME SWITCHES.
230 volt, 1 amp. 3} X 2§ x 24in. 25/-.

8in. P.M. SPEAKERS. 3 ohm. In good working order,
11/8.

GYRO COMPASS TEST SET for flux gate compasses.
Brand new and boxed. £10.

EX-G.P.0. RELAYS. 500 ohm coil, 10 leaves, 4/8.
AC./D.C. VOLTMETER. 0-150, 0-300 moving iron,
@in. scale, In case, with carrying handle., Size T§x
7y x4in. £1/15/-.

AVO VALVE TESTER. Roller panel type in wooden
carrying case, Perfect order. £9/10/-.
UNISELECTOR SWITCHES. Have many applications
including automatie tuning, circuit selection, etc.
Operates on 25-50 v. Full wipe 4-bank, doubie coils.
32/6. Half wipe 6-bank, 12/6.

2 and 3-CORE CABLE., Heavy duty P.V.C. Buitable
for lighting, outdoor use, etc. 9/@ per dozen yards.
MIRROR GALVOQ’S. Instrument resistance, 190 ohm.
External resistance 1,400 ohm, Sensitivity 2,200
M.M.8. In wooden transit box. Size 13x8x6.
£3/10/-.

CARBON HAND MIKE. Type No. 4. 8/8.

MOVING COIL HAND MIKE, Type No. 7. 8/8.
SINGLE FLARE RE-ENTRANT SPEAKERS. Bakelite
15 ohm impedance. Suitable for P.A. work and all
outdoor functions. Size 18 x 18 x12in, 30/-.

HAND MARCHING COMPASSES. Maguetic type.
Bakelite with luminous dial and reflector. Course
setting ring. New and boxed. B8ize 3x2x {in. 15/-.

All prices include carriage.

23 LISLE ST, (Ger. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

SURPLUS

@ AERIAL EQUIPMENT. Poles, Masts,

Dipoles, Yagi, Microwave arrays, Whips.
12in, Whips to 90ft. Masts.
@ CABINETS AND RACKS. 36in. to

96in, high, standard 19in. wide.
5.0 EONDENSERS up to 10,000 mfd. and
V.,

@ FUSES. Cartridge and E.S. § amp. to
600 amps.
@ INSULATORS 80 different patterns,

@ LOUDSPEAKERS 3in. dia. to 50 watt
Theatre Systems.

@ METERS. 2in. to 12in. dia. 120 different
types.

@® POWER SUPPLIES. Generators,
Rectifiers, Vibrators, Inverters, Dynamotors
from 2 volts 100 amps. to 36,000 v, { amp.
@ RECEIVERS. 80 types available from
1S Kcs. to 600 m/cs. 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 1S kVA,

@ TRANSMITTERS, 60 different types
from UF-l Handie Talkie to G-50, 2,500 watts.

FULL LISTS AVAILABLE

Send your requiremenis. All packing and shipping
facilities.

P. HARRIS,

ORGANFORD, DORSET
Telephone : LYCHETT MINSTER 212

GRAMOPHONE AND SOUND EQUIPMENT—
RPLUS AND SECONDHAND
GRUNDIG 700L tape recorder, good condi-
tion; £35; tape and mike.—Box 6388,

[1812
RMSTRONG radiogram, chassis model
AF105, as mnew, cost £37; bargain £29.—
Box 6321. 16804
‘M.I. high fidelity disc
ment, portable, little used,
offers over £100 invited.—Box 6424. & 6830
ALRADIO converter, 200/250 d.c., 200/250
a.c., type 230/110A, for 3-speed radlogram,
little used; £6.—Box [6763
FERROGRAPH 2A/NH special facilities, list
£90, absolutely as new, £58; endless loop,
£3; Manchester area.—Box 6393. [1813

GRAMUOPHONE AND SOUND
W COMPONENTS

PMENT—WANTED
NE
CRYSTAL microphone inserts (Cosmocord

recording equip-
riced £180;

DISC recorder wanted, must have m/c
head Sugden pre(tened __Price and d![atll]s
Mic 6/4), in steady demand by Hams and
Sound Engineers; guaranteed newly made and
boxed; 15/6 post free.—Radio-Aids, Ltd., 29,
Market St., Watford. [0169

COMPONENTS—SURPLUS AND
CONDHAND

N A
RADIO CLEARANCE, Ltd, 27 Tottenham
Court Rd., London, W.I, =~ Tel. Museum

ELECTROLYTICS Capacity, vo]tage size, t;
of mounting, grice post pald. 25, 25v.
/E 00k
% clip. 1/9; 100 2

W/E, 1/3; 12v, 3,
X2, clip, 3/6}
1x3, elip, 4/ o Xl‘%xza/l/,
» , - v,
Sy 1% Xal, /e 2soo 50v, 13X

. 150V, ShX1ls. W/E, 1/3; 8, 1
chp. 1/3; 40+40,

c
ip. 00}

550/425v 1%
X )

+50, 350v, 1% X3, lug, 5/6: all ALI cans, some
with sleeves, all voltages WKG, surve V where
marked, all new stock guanmteed
TELEVISION chassis, cadmium plated steel,
size 14X13X24in. complete with 13 valve
holders (9-B9A Pax, 1-BSA Cer, 2-B7G Cer,
1-Int. Oct. amph), 20 various tag strip cut
away for metal rect.,, line trans., etc., 9/11
each, post paid.
FRONT and rear tube mounts to fit above
chassis, 3/- pair post paid.
P.M. focus rings, wide angle, tetrode tube.
fully adjustnble 9/11, post pai
SCANNING cmfs. wide angle, with mounting
19/6 post paid.
T.V. metal Tect. 230v 250mA, H.W. size 2y X

4!n 121/6 post pai
T.V.IF’ lg 2nd, 3rd, 4th, vision cans
13/1ex1g/1ex2 slug tuned, set of three 5/6

pa

100Q_ w/w_pots, 3w, 1lin s indle 2/6.
RADIO, CLEARANGE 37, Tottenham

Court Rd., London, Wl Te Museum [9188

OUTHERN RADIO SUPPLY, Ltd., 11, Little

Newport St., London, W.C.2. See our dis-
played advertisement, page 160.

1420 crystal units, type FT243, wide range,

individually packed in dehydrating

agent and sealad; each in original carton; to

clear; all for £110, or nearest offer.—Box ?g_%lo

all sizes, all makes,
ngly 12in £3/10, 14m
£4, lsln £4/10, ; used, bu with
3 'months’ guarantee, carriage 12/6.—B.P.H.
Distributors, 379, Staines Rd., Hounslow, Mld-
dlesex. [6750

II.LUSTRATED catalogue No. 13 containin
over 450 items of Government surplus an
mode] radio control equlpment; 2/- post free,
refunded on purchase o 2/6 overseas
seamail.—Arthur Sallis Radio Control, Ltd., 93.
North Rd., Brighton. Tel. 25806. (6790
AGSLIPS at low prices, fully guaranteed,

in Resolver No, 10861), S0v,

50c/s, unused, each in tin, 35/- posf 2/1;
large stocks of these and oiher ty es.—P. B.
Crawshay, 94, Pixmore Way, etchworth,
Herts. Tel. I851. T0087

ATHODE Ray tubes,
or in quantity,
7in

CABINETS

LEWIS RADIO have the best selection and
finest finish.—See page 162 [oz24
'WO_2-phase inverter cablnets. 2lso excellent
solid oak (% in thick) radiogram cabinet,

£12.—Weedy, Pen‘ﬁlergaer, Nr. Swansea. [6753

1500 ‘ots of 100.—Box 5844

VALVES WANTED

ALL types of valves British or American,
transmitting and receiving; keenest cash
have you to offer?—Write
9a, Diana Place, Euston

[4485

VALVES
T. II valves; best oﬂer the lot or
{6698

prices paid. What
or call Lowe Bros.,
Rd., NW.1.

COMMUNICATIONS EQUIPMENT
WIRELESS SET 19 MK IILL Frequency 2-8 Mc/a.,
and 235 Mc/s. Aptenna output 8 watts. Systems
A.l, A2, A3, Power source 12 v. battery with opera«
ting equipment for mobile or ground use.

AMPLIFIER R.F. NO. 2. For use with Wireleas Set
No. 19 Mk. ITI. Boosts antenna output to 30 watts.
WIRELESS SET X32D. Frequency 2-8 Mefs In two
switched bands. O.W. and frequency modulated and
amplitude modulated R.T. Remote control facilities.
Mobile or fixed station use. Power source 12 v. D.C.
WIRELESS SET 62 Mk. II, Frequency range 1.8-
10 Mc/s. in two switched bands. Crystal controlled,
For mobile use. Systems A.1, A.2, A.3—with operating

equipment. Power source 12 v. D.

CBYSTAL CALIBRATOR NO. 10, For use with Set 62.
MOBILE RADIO TELEPHONE. 70-90 Mc/s, complete
with loudspeaker, hand microphone, etc.

HANDY TALKIE SCR-536. Frequency range 3.5-
8 Mc/s. Complete with spare cotis, etc.

TCS TRANSMITTER/RECEIVER STATIONS. complete.
Frequency range 1.500 kc/s-12,000 kecfs. Output
10 watts phone, 25 watts C.W. All operating equip-
ment incinding Remote Control with loudspeaker and
choice of Dynamotor Bupply (12 v., 24 v., or 115 v.)
AIRCRAFT RADIO COMPASS. lnstallation Type
S8CR269G. Frequency coverage 200 kc/s-1750 ke/s
in three switehed bands. BSuperhet communications
receiver with compass circuit elements. Remote
Control facilities and motor driven aerial loop complete
with all operating accessories.

AIEBORNE Vﬂl’ EQUIPMENT ARC-1 multi-channe!
100-156 Mc/a. ARC-3
10-channe! tmnsmltuer/receiver complete. 100-158 Mc/s.
MICROPHONE INSERT, G.P.O. Carbon. 2/6 each.
TELEGRAPE AND TELEPHONE EQUIPMENT
Filter, line and directional.

High Speed Morse Telegraph Transmitters.

Telegraph Tape Printers.

Terminal Units Apparatus VF Speech 4 Duplex.
Apparatus VF 8peech + Simplex.

A A S ) h

Carrier Terminals 1 + L.
Carrier Terminals 1 + 4.
Apparatus VF 3-channel Duplex.
Field Telephone Bets types D.F.H. and L.
Bwitchboards, universal call, 8-line and 10-line.

Prices and further details on request.
Transmitting valves, types 803, 805, 882,
Magslips Hunter 3in. used, at §/8 each.
Morse Keys, totally enclosed, A.M. type, at 1/8 each.
Aerial winghes, Air Ministry type 5, at 2/6 each.
Flexible Drives, 7ft. 8in. long.
ATTENUATOR ASSEMBLIES for “T"
steps vitreous wire wound Reslstors.

R. GILFILLAN & CO. LTD.
7, HIGH ST., WORTHING, SUSSEX

Tel. Worthing 8719 and 30181,
Cables *GIL WORTHING. Codes BENTLEY’3 2nd

networks 21

SOUTHERN RADIO’S
WIRELESS BARGAINS

TRANSRECEIVERS. Type “ 38" (Walkie-
Talkie). Complete with 5 valves. In metal
carrying cases. Ready for use, Less external
a:tachments, 30/— per set. ATTACHMENTS for
use with ** TRANSRECEIVER HEAD-
PHONES, I5/6 THROAT MICROPHONE with

Lead and Plug, 4/6; JUNCTION BOX, 2/6;
AERIAL, 2/6.
TRANSRECEIVERS. Type ** 18" Mark il

TWO UNITS (Receiver and Sender) contained in
Metal Case, Complete with Six Valves, Micro-
ammeter, ete. LESS EXTERNAL ‘ATTACH-
MENTS, £4/10/-.

TRANSMITTERS. T1154, Complete all valves,

etc., etc. Perfect order. 3 frequencies. £2/7/6,
in transic case, Delivered U.K.
BOMBSIGHT COMPUTERS. Ex-R.A.F.

BRAND NEW.
GYRO MOTORS,

A wealth of Components.

REY. COUNTERS, GEAR
WHEELS, etc., etc. Ideal for Model Makers,
Experimenters, etc., £3

LUFBRA HOLE CUTTERS. Adjustable $in.
to 3%in. For Metal, Wood, Plastic, ete,, 7/—
RESISTANCES. 100 ASSORTED USEFUL
VALUES. Wire Ended, 12/6 per |00.
CONDENSERS. IOO ASSORTED. Mica,
Metal Tubular, etc., 15/— per 100.

PLASTIC CASES. I4in. X 103in. Transparent.
Ideal for Maps, Display, etc., 5/6.

STAR IDENTIFIERS. Type | A-N. Covers
both Hemispheres. In case, 5/6.
CONTACTOR TIME SWITCHES.
proof case. Clockwork movement.
per sec. Thermostatic Control, 11/6.
REMOTE CONTACTORS, use wjth above, 7/6.
MORSE PRACTICE SET with Buzzer on Base,
6/9. Complete with Battery, 9/6.

MORSE TAPPERS. Std., 3/6; Midget, 2/9
CRYSTAL MONITORS. Type 2. New in
Transit Case. Less Vaives, 8/-.

METERS AND AIRCRAFT INSTRUMENTS.
Only need Adjustment or with broken Glass.
TWELVE INSTRUMENTS, mcludlng 3 brand
new Aircraft Instruments, 35/— or 12,

Postage or carr, extra. Full {ist of Radio Books, 24d.
SOUTHERN RADIO SUPPLY LTD.
11 LITTLE NEWPORT STREET
LONDON, W.C.2. Gerrard 6653

In sound-
2 impulses
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17,CHARING CROSS
RD.,LONDON W.C.2.

Tel : TRAfalgar 5575
(Opp. Garrick Theatre)

LIMITED

You are. cordially invited to attend
demonstrations of our High Fidelity
equipment, daily from 10 a.m. to 5 p.m.
and on Saturdays from 10 a.m. to noon.
We are demonstrating the GOODSELL
* Golden Range ’’, the ORTOFON Pick-
Up and the new WOOLLETT Transcrip-
tion Gramophone Turntable, together
with:-

The
BRADFORD PERFECT BAFFLE
{Patent Pending)

A new idea in

COMPACT.
177 x 177 x 134" or 24" x 17" x 131"

BAKERS
selthwunst’

RADIO

High Fidelity Loudspeakers
including the full-range

radically
enclosures.

speaker

ULTRA
TWELVE

127
20-25,000 ¢/s

Trade & Export enquiries to:—

JOHN LIONNET & COMPANY

{at above address)

WANTED, EXCHANGE, ETC.
ANTED receivers A.P.R.4, also T.N.16, 17,

19, ete.. and ang radio test gear.
LESLIE DIXON 14, Queenstown Rd.,
Battersea, S.W. 8 Macaulay 2159. (0176
WANTED Tannoy dual speaker in G.R.F.
enclosure, also Quad amplifier 2
Dynatron F.M.—56, Manor Rd., Sollhu 1. [6713

X Air Ministry accumulator cafacity testing

sets, universal type 5A/2181, serial No.
349, six wanted, good price paid.—Box 66171’73
ANTED, valves, TV tubes, televisions,
radios, radiograms, tape recorders.—
Stan Willetts, 43, Spon Lane, West Bromwich,
Staffs. Tel. 2393, 15847
ANTED, HRO coils, Rxs., etc., A.R.88s,
BS348s. S27s, etc.—Details to R.T. & I.

Service, 254. Grove Green Rd., London, E11
Ley. 4986. {ol
ANTED, B.C.610 Hallicrafters, E.T.4336
transmitters and spare parts for same;
best prices.—P.C.A. Radio. Beavor Lane, Ham-
mersmith, W.6. {0079
ANTED. McElroy teleprinter equié;me nt
T.G.7 spares, BC342, BC312
ARS8, §P6003, 10.000 octal valve holders RA20.
—Box 6405, [6818
NISELECTOR switches,. modern types 2 to
8 bank nn{ quanmy. send sample with'
details of quan 1ty and price.—Davis, Tudor
Place, London, W.1 [6650

ROMPT cash for all surplus stocks of tele-

visions, tape  recorders, radios, amplifiers
and domestic eléctrical apphances of every
descnpt.ion substantial funds avallable.

SPEA 14, Watling St., Shudehill, Man-
chester. Blackfriars 1916. Bankers: Mldlsnd
Bank, [ [669

ASH on the spot for second-hand tape

recorders, amplifiers and Hi-F{ equipment,

top grlces paid.—Sound Tave Vision De 179
71, Praed St., London. W.2. Padd niz-

t.on 2 [o214
SPOT cash readistor purchase of surplus and
bankrupt stocks of new valves and compo-

| nents; we sell plain valve cartons; list on
request.—R. H. S., Ltd., 155, Swan Arcade,
Bradford. [0190

RGENTLY wanted, manuals or instruction

books, data, etc., on American or British
Army, Navy or Alr Force radio and_electrical
equipment.—Harris, 93, Wardour St., W.
Gerrard 2504. [6479
WANTED good quality communication RYS

tape recorders, test’ equipment, domestic
radios, record players, amplifiers, valves, com-
ponean ete., estb. 18 years.—Call, send or
é)hone Ger. 4638 Miller’s Rndlo. 38a, Newport
ourt, Leicester Sq., W.C.2 {6059

ANTED, signal generators, types TF144G,
frequency meters types
TS174, TS175, also receivers types
.—Send price and details to
Hatfield Instruments, Ltd., Crawley Rd., Hor-
sham, Sussex. Tel. Horsham 3232/3. [0037
LL U.8.A. V.H.F. test and communication
equipment; TSi74, TS175, TS47, B.C.221
freq. meters; receivers 1294, 1359; Hallicrafters
S.27, S27CA US A.; APR4 and tuning unlts
TN16, 17, 18 and 19, RCA ARS8D-LF, Ha.
crafters SX28; valves [07A-707B. 2K28, 2K39
2K33, 2K41; highest offers given b return—
Ger. 8410 and 4447.—Universa! Electronics,
Lisle St., Leicester 8q., London, W.C.2. ['02 S

REPAIRS AND SERVICE
AINS transformers rewound. new (rans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
Bldgs.,

class workmanship: fully guaranteed

.M. ELECTRIC Potters
Warser Gate, Nottingham. Est. 1917. Tel. 4;_7081918
SE Jefco coll winder, cheapest machine on
the market.—Details, 170, London Rd.,
Southend-on-Sea fo17a
MAINS transformers, E.H.T.s, chokes, field
colls, etc., promptly and emclent.fy re-
wound or manufactured to any S ecmcatlon.
LADBROKE REWIND SERVICE 8203
Harrow Rd., London. N.W.10. [022é
MEI‘ERS. all makes, single or multi-range,

expertly repaired; ﬁrompt service —R.
Hawkins, 6, Constantine Rd., London, N.W.3.
Gul. 5374. {6688

RANSFORMER rewind service mains,

E.H.T. transformers and chokes, prompt
dellvery, range of replacement types ex-stock
or manumctured to your specification.
METROPOLITAN RADIO SERVICE Co., 75,

Kilburn Lane, London, W.10 Ladbroke 2296.
EWINDS and conversions to mains and out-
put trans plck-ups, fields, clock coils, etc.,
from 4/6; P.P. & equlpment a specxamy. all work
guaranteed.—N.L. Rewinds, 173, gh
%lgl{esden Green, N.W.10. Tel. Words‘i'grth

. C. BOULTON for repairs to any loud-
speaker. specialists on heavy and P.A.
: cone assemblies, fleld coils, repair acces-
pressure  units, microphones; trans-
formers rewound and to specification. motor
rewinds.—134, Thornton Rd Bradford, 1

Tel. 22838. N fo171

MISCELLANEOUS
HOTOGRAPHIC enlargements from any area
of negative you select P.C. 1/- é plate
1/8 whole-plate 2, arsons. 37, e
d., Balham, London,

QrrmsTeorg

High Quality VHF Radiograms
incorporating

AF 105 10 watt push-pull amplifier

5 Wave bands including VHF
Indegendant Bass & Treble boost & cut
controls

High Flux Pre-speakers

Wide range Pick-up

THE TWIN £74.16.6

The TWIN has been designed to suit the
smaller type of room without sacrificing
quality of reproduction. This has been
achieved with a compact cabinet (31%in.
high, 274in. wide and 144in. deep) soundly
constructed, and finished in elegant Walnut
veneer. Twin 10in. P.M. Speakers give
faithful reproduction, free from distortion
and resonance, and the latest 4 speed
COLLARO Auto-changer is fitted. The
radm chassls is housed in a unique
per ” arrangement permitting arm
control over all operations.

“ hop-
chair

£88.4.6
The STANDARD is a full size Radiogram

THE STANDARD

(35in. high, 4lin. wide and 19in. deep)
constructed to give the best possible tonal
quality, and fitted with an Adj us!able Bass
Reflex Chamber. It is beauti finished

in two tone Walnut, and has excepnona.lly

generous record storage capacity (200
records,
The other components have been selected

to maintain this high standard. The Record
Player is the latest COLLARO 4 speed
fully mixing autochanger fitted with the
Studio Turnover Crystal Pickup head.
The Speaker is a 10in. GOODMAN P.M.
having a very high flux density (12,000 lines).

DEMONSTRATIONS at our Holloway
Showrooms every weekday (inc. Satur-
day) 9-6 p.m.

HinRE PURCHASE facilities are avail-
able.

ARMSTRONG eievision CO. LTD.

Warlters Road, London, N.7.
Telephone: NORth 3213
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CABINETS AND
HI-Fi
EQUIPMENT

We can supply any Cabinet
to. your own Specifications.

“The Bureau’’ £16.16.0

This ever popular bureau cabinet is veneered
with the fines. selected Walnut and beauti-
fully polished in a medium shade. Designed
to accommodate any type of Automatic
Record Changer, Tape Deck, Amplifier,
chassis, etc., and to give generous storage
compartments.

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 illustrated catalogue
of cabinets, autochangers, speakers, etc., all
avatlable on easy H.P. terms.

LEWIS RADIO COMPANY

120 (WWS5) Green Lanes, Palmers Green
London, N.I13. Telephone: Bowes Park 1155/6

#*RAY-TEL ELECTRONICS*

9 Offer advice and assistance to

& Home Constructors and HI-FI

s ENTHUSIASTS.

5 See the DULCI AM|FM TUNER and
other components at

¢ 405 HORNSEY ROAD, N.I9

} ARC 7974

XA

LY

}‘goooooo

<>

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.

Hllustrated brochuré and other information
will be gladly sent on requcst,
DEPT, "W . W.”

Oddie, Bradbury & Cull Ltd., Southampton

Tel.: 55883 Cables: Fasteners. Southampton

MISCELLANEQUS
APE to disc; 12/6.—Mobile Recording Ser-
vices, 5, New Brown St., Manchester. [6555

APE to_disc.—Write. call or phone Queens-
wgly Recording Studios, 123, Queensway,
w.2. el. Bay. 4992. Studio recordings. [6816

METALWORK all tvpes cabinets, chassls,
etc., your own speciﬂcatlon,

capacity availab]e for small milling and cap-

stan_ work up to lin bar

PHILPOTT'S METAL WORKS Ltd., Chapman

St.. Loughborough. 0208
vols.

10 ‘“ Wireless World,"' 1946-56, Mar-
coni_valve voltmeter, .01-150v, with
X10 mult. JSF signal intensity meter, bands
1, 2. 3. super speed soldering iron with trans.
—Box 6403. 6815
APE to disc transre.rs. high 7uam! micro-
groove only; fro s from
25( s varlyg, c/o.. etc, ﬂ requued —Wwrite or
call Laurel’ Disc Co., 5, Lonsdale
Rd.. [6801
APE/DISC for connoisseurs. use Britain's
oldest full-time transfer service; 30 min.
42/-. special prof. qual. tape, 25/- and 21/-.—

Sound News Productions. 59, Bryanston St..
W.1. Amb. 0081. [0192

APE to disc recording, 48-hr. service; L.P.
(30 min.) 22/-, 788 11/-; s.a.e. leaflet.—
Comprehensive Recording Service. A. D. Marsh,
Little Place, Moss Delph Lane, Aughton, Orms-
kirk, Lancs. Aug. 3102. 16477

SSEMBLY racks, 12 pieces, 6ft 7inX
1t 8l%in. avallable; slso retardation, re-
peating and filter transformers, will send lst
on request.—Wm. Batey The Poplars,
Cowper Rd., Boxmoor, ‘Tel. Boxmoor
3783. [6780

p.m. only,
w.11.

Co.,
Herts.

NOTICES

RITISH SOUND RECORDING ASSOCIA-

TION Details of membership, open to
the professional sound recording engineer and
all others interested in recording high qualiity
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-
tained from the Hon. Membersiﬂp Secretary,
H. J Houlgate, A.M.1.E.E., 12. Strongbow Rd.,
Eltham, S.E.9. {0031

PAINTS. CELLULOSE, ETC.

the air-drying black crackle paing;
3/6 per 'kth pint can. A, Mil efézsd

Kenton Park Cres. Kenton Middx.
TELEPHONES
PECIAL oﬂer ﬂeld telefhones.
Mk buzzer calling, ideal for bu ld-
g snes tarms workshops, etc., complete
wlh bntienes. fully tested and ready to

operate; 39/6 each. p. and p. 2/6 extra.

SOUND powered hand sets, direct communica-~
tion between two points without batteries;
Just connect up and speak; 45/- per palr,

. and_p. 2/6 extra.—Hatter & Davis (Relays
td., 126, Kensal Rd., London, W.10.
broke 0666. [8752

AGENTS WANTED
ROGRESSIVE electronic manufacturer and
D.O. requires free-lance agents with con-

nections in industry to obtain
excluslve territory arranged.—Box 5846.

CAPACITY AVAILABLE

ACTORY Capacity available for the follow-
ing categories:
PLASTIC\’?7 Injection Itv‘loulding (3 oz).

buslness
{670:

ALUMIN ie-Cas
LIGHT Engtn ering
ELECTRONIC & Electrlcal Assembly. Loca-

tion Wiltshire.—Box 0077. [o114

WORK WANTED
PTF‘E machining and moulding capacity
available.—Bel Marlboruugh Yard, Lon-
don, N.19. Tel. Archway 5078. [o187

ELECPRONIC wiring any description, com-
_puters and trans. units made up to
designers’ requirements (Manchester area).—
Box 5910. {6711

SITUATIONS VACANT
NEW career.

IF you are looking for an interesting future
in a genuinely new field why not consult us
regarding the possibilities of semiconductors?
We are looking for enthusiastic physicists,
chemists. electronic and mechanical engineers
who are determined
pand in this entirely new field.
APPLY giving main details of experience, etc.,

PYE INDUSTRIAL ELECTRONICS,
Exning Rd.. Newmarket, Suffolk.

RPHY RADIO, Ltd.

ELECTRONICS Division.

VACANCIES exist in a design laboratory for a

senior and a iumor engineer to work on the

development of aerials for fixed, mobile and

airborne use.

CANDIDATES should preferably have expen-

ence in the feld. coupled with Cessary

mathemaucal ability.

POSTS are pensionable, sports club and other

recreational facilities are available.—Applica-

tions should be addressed to: Personnel Depart-

ment (E.35), Murphy Radio, Ltd., Welwyn
Garden City. Herts. [6802

Ltd.
[6824

Specialists in Sub-
miniature Telecommuni-
cation Components.

STAND OFF
INSULATOR

For 1500 volt working.

Overall height .17,
Over chassis .86
Silver plated spill .35".
6BA  hexagon stud

chromium plated.

(Hlustrations approximately actual size)

MINITRIMMER

Standard

maxi-
mum capacities up
to 13pF. Voltage
500 DC. Base "

square with fixing
centres for 10 BA
4" apare,

Details from:—

O

E

DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS

Tel: ULVERSTON 3306

FM/AM
RADIOGRAM CGHASSIS
£26 LISTS FREE.

BEL, MARLBOROUGH YARD,

LONDON, ARCHWAY. N.19. ARChway 5078

QUARTZ CRYSTAL UNITS

The type B7 unit is mounted in the standard B7G
valve envelope and is hermetically seaied and
fully evacuated.

Available for the frequency ranges from 100 kc{s

to 500 kc/s and from 3 Mcfs to 16 Mcfs. Gold

electrodes applied by cathodic sputtering give

permanence of calibration. Normal adjustment

accuracy 0.01%, Max. adjustment accuracy 0.003 %,.
Early delivery can be given of some frequen-
cies, and we will be pleased to quote for
your specific requirements.

THE QUARTZ CRYSTAL Co. Ltd.

63-71, Kingston Road,
NEW MALDEN, SURREY.
Telephone:

Cables, etc,:
MALden 0334 QUARTZCO NEW MALDEN
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I¢'s all in
the T-R

aundio=electronice
catalogue %

®
CARBON RESISTORS

By Leading Makers

Preferred values from:

10 ohms to 47M in { & } watt, each  3d.
10 ohms to 27M in 1 watt, each ..  6d.
22 ohms to 15M in 2 watt, each .. 1/-

Thousands of other types stocked.

CONDENSERS, Fixed
1% CLOSE TOLERANCE
SILVER MICA

From 33pf to 470pf, each ........ 1/3
Ceramic, 1pf-1,000pf ........ d. to 3/-
Moulded Mica, 10pf-10,000pf. . lOd to 5/-
Silvered Mica, 5pf-10,000pf .. 1/-to 6/3

Minimum Order acceptable by post—6]-.

METAL CASES & CHASSIS

STEEL METER CASES WITH ALUMINIUM PANEL,
SLOPING FRONT

4in. X 4in. x 4in.
5in. x 6in. x 8in. .
61n, X 61n. x 12in.
SMALL STEEL TEST METER CASES WITH
ALUMINIUM PANEL
4in. x 4in. x 2jin.
6in. x 4in. x 3in.
8in. x 8in. x 3in.
101in. x 6in. x 2}1n.

STANDARD STEEL SASES WITH ALDMINIU'M
EL

16in. x 9in.x 8tn. 45/~
16in. x 11in. X 8in. 51/6
19in, x 11in. X 10in. 58/-

10in. % 7in. x 7in.  22/6
12in. x 7in. X 7in.  28/8
14in. x 7Tin. x 7in.  32/68
14in.x91n. X 8in.  41/8

18 8.W.G. ALUMINIUM OHASSIS

6ln.x3in. x24in. 5/9  12in.x8in.x2}in. 9/
8in.x 4ln.xSjin.  8/3
8in. X 6in. X 2}in. /3
10ln. X 6in. % 2}in.  $/3  1din.x 10in. x 24in. 11/-
Rin. X610, X240, 8/6  17in. x 10in. x 24in. 12/6

18 §.W.G. STEEL CHASSIS

14in. x 8in, x 2}in. 9/8 17in. x10in. % 2in.  11/3
14in. x 10in. X 2}in, 10/3 17in. X 10in. X 3in. 12/

FULLY DRILLED CHASSIS FOR WILLIAMSON

AMPLIFIER .....c..vvnnvunnnnarrninnens 2718
G.E.C.' OSRAM 912 AMPLIFIER DB!LLED »
21/

G.E.C. 0SRAM §12 FRONT PANEL 14/6

TAPE EQUIPMENT

T.R. MASTER LINK High-quality Pre-
amplifier for use between Deck and High-
quality Amplifiers

WEARITE 2A DECK ... 0
GRUNDIG TES Recorder . £72-12-0
GROUNDIG TK820 Recorder £102-18-0

Microphones, Tapes, Accessories.

* The T.R. Catalogue of Audio-
Electronic Equipment—56 pages.
Amplifiers, F.M., Speakers, Pick-ups,
Motors, Tape Equipment, Test Gear,
Transformers, and hundreds of other
lines, 1/3 post paid.

Orders despatched by 4.0 p.m.
same day where possible.
Packing & Postage extra.

Shop Hours—9 a.m. to 6 p.m.
(1 p.m. Thursdays).

Few minutes from Marble Arch.

TELE-RADIO
(1943) LTD.,

189, EDGWARE RD.W.2

(Our only Address)
Phone: PADdington 4455-6

SITUATIONS VACANT
INSTRUMENT Mechanics

ARE required by

THE United Kingdom Atomic Energy Authority,
Industrial Group at Windscale Works, Sella-
field, and Calder Hall Works, Calderbridge,
Cumbperlord.

DUTIES cover maint of instr ation
in reactors and chemical plants, plus a wide
range of specialized electronic eauipment.
CANDIDATES must be experienced in indus-
trial instrumentation or electronics, either
througn npprennceshlp or equjvalent training.
TRAINING [n maintenance of speclallzed in-
struments will be prowvided as necessary
RATE of pay for 44-hour week Is 189/-‘ é
grading scheme operates; the work is divided
into three grades (A. B & C) and additional
lead rates of 42,-, 30/- and 12/-, respectively,

are
living outside dally

paid.

ARRIED applicants
travelling distances of the works will be given
consideration for housing within a reasonable
period after recruitment.

APPLICATIONS. giving details of qualificattons
and experlence to Works Labour Manager,
Windscale Works, Sellafield, Cumberlanii.

6807
ERRY AIRPORTS, Ltd.

APPLICATIONS are Invited, radio mechanics
and licensed radio engineers. permanent vacan-
cles, hangar and flight duties, Bristol Frelghter
and Dakota aircraft.

EXPERIENCE STR12D, STR9Xe, MR80, AD7092,
BC433G and Ultrs [/ preferre& not essentml
modern heated hangar canteen and assisted
travel facilities.—Write partics., Engineer
Superintendent, Ferryfield Alrport Lydd, l[(Gent

789
. B, PULLIN & Co. Ltd

OFFER the following appointments in their
expanding organisation:—

1. DEVELOPMENT Engineers to be concerned
with the circuit design for a variety of Electro
Medical Apparatus, Shltl and alr-borne instru-
ments an lons

VARIOJS degrees of Femorllty are lnvolved
nence qualifications ranging fr

cegree standard are acceptable,

APPLICANTS should have had previous exPen-
ence of valve circuit deslgn. not necessari.

one of the abhove fleld:

THE appointments oﬁer excellent prospects and
the opporturuty to work in well-equipped

laboratories on iInteresting projects which
require considerable techmical responsibility
and initiative.

2. A Transformar Production Engineer to
assume overall responsiblity for the quality
and performance of small inductors. trans-

formers and filter assemblies whose manufac-
ture by the company is steadily expanding.
THIS is a responsible position requlring con-
siderable previous experience of the production
of the above types of component, and preferably
alsn experience of their design.

A minimum qualification of H.N.C, or the
equivalent is desirable but not essential,

ALL appointments are permanent, pensxonnble
gnd catrry attractive salgries. Apply in co
ence

TH'i Superintegdent. Electronic Development
Division R B. Pullin & Co., Ltd., Great West
Rd., Brentford Mlddlesex {6834

NON-DESTRUCTIVE testing techniques.

ATTRACTIVE and responsible positions are
offered in the development of new techniques
for the non-destructive examination of
materials,

SENIOR and junior staff are required with
qualifications or experience in the flelds of
physics or physical metallurgy with partlcular
reference to the non-destructlve examination
of materials or industrial instrumentation and
measurement.

SALARIES commensurate with qualifications
and experience will be paid

APPLICATION should be made in writing In
the first instance giving full detalls of quali-
fications. previous experience, age and salary
required, and be addressed to Personnel Depar:-
ment, Kelvin & Hughes, Ltd.. New North Rd.,
Barkingside. Essex. re722

NON -DESTRUCTIVE testing techniques.

TWO attractive positions are offered which
will involve hard work and extensive travelling
in the United Kingdom and Europe, the suc-
cessful applicants will be concerned with the
development and industrial application of
modern non-destructive testing techniques, they
must have the tollowing qualifications:—

1. INITIATIVE

2. EXPERIENCE In the industrial application
of modern electronic techniques and/or
mechanical design; it is desirable that they
should also have adequate academic qualifica-

tio

3. AGE 23 to 30 years,

SALARIES will be commensurate with the
candldate’s qualifications and experience.
APPLICATION should be made in writing in
the first instance giving full details of qualifi-
cations, previous experience, age and_salary
required, and be addressed to Personnel Depart-
ment. Kelvin & Hughes, Ltd., New North Rd..
Barkingside, Essex. [6723

RADIO and TV engineer, permanent posi-
tlon nffered.—H. J. Gifford, Ltd., Basing-
stoke, Han:s. [6759
WIREMAN wanted with experience of T{

Relays: small works, Paddin on
ATER, —'.l'el Amb. 6623.

—TUNERS—

FM81/Mk11

F.M. V.H.F. TUNER completely stable drife
free tuning. Volume control. Tuning indica-
tor, A.V.C. Sensitivity becter than 4 uV for
20 db quieting. 21 gns tax paid.

AM

§68S

A.M, 9-band all-wave tuner, 13 m.-570 m.
Band spread, variable selectivity. Tuning
indicator. Logging scale, delayed amplified
AV.C, Tropicalised. Sensn:lvn:y becter than
2 uV for 250 m/V output. £46/4/- tax paid.

FM/AM

Sa/fM

M/AM: World Wlde A.M. in 2 ranges.

SS /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 than 8 uV for 20
db quieting. Tuning indicator on all bands
AM and FM, £34/2/6 tax paid.

All tuners suitable for modern high quality
amplifiers. Most tuners available with
Escutcheons in Gold, Silver or Bronze.

C. T. CHAPMAN
Reproducers) LTD

RILEY WORYS, RILEY STREET,
CHELSEA, S.W.10

FLAxman 4577/8
Export Enquiries Invited

—_—
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| SITUATIONS VACANT
“ AUTOMAT ** CHARGERS TANGANYIKA Broadcasting Corporation. ENSON'’S
APPLICATIONS ited f
and _POWER PACKS a Broadcastln% Er;\remlg;- fn tg; :er‘ﬁg:ngg t‘gg PR
as supplied to Ministries, Airline Co.s, etc., up to] | Tanganyika Broadcasting Corporation. with ARGAINS

800 watts.
workmanship.

Selenfum rectifier stacks, 40 ma. to 10 amp., with
or without transformers.

Correct design, best materials and

“AUTOMAT" SELF
REGULATING CHARGERS
* Export '’ model as illus.
for 6 v./12 v. 5 amps.,
using 8.T.C. selenium rectl-
Ber, damp-proof, ultra
reliable, wt. 16ib., for
218/245 v. A.C., £6/5/-.
Carr. 4/6 extira. atd.
12 months. Also our well-
known 12 v. 3 amp.
charger with protective
ballast and glow indicator,
69/8, ditto, 6 v. 2 a-mp/
v. 2 amp.. 69/6,
ditto, 12 v. 1 amp., 42/, poatage 1/10, wt. Sib.
FOOLPROOF CHARGER KITS. Genuinely trouble
free and ultra reliable. As sold for 11 years through
* W.W." with full data gheet and instrustions. No. 1
Kit. Westalite 3 amp. rectifier, 85 watt tapped, im-
pregnated trans., ballast bulb, for 2 v., 6 v., 12 v. charger,
all nctlﬂert,roublee elimlna.be& 46/\?9 1/10. Hsndsome
steel case, ready vred, /6.
No, 1A Kit. 3 a. rectifier, 65 vm. ‘trans, 0 ballmt res.,
ammeter for 2 v., 6 v., 12 v.. 3 a., 52/8, p.p. 1/10.
No. 2 Kit, 12 v. 3 amp. rect., 45 watt trans., ballast/
indicator bulb for 2 v., 6 v., 12 v. charger, 36/8. Case
12/8, p.p. 1/10. Wt, 8b. with cass, Minor Kit, 8 v. 2amp.,
32/-. p.p. 1f10, case 12/@ extra. Senior Model, for
6 v.f12 v. at 4 to 8 amp., 12 v. B amp. S.T.C. rect., 85
waty trans., ballast blllb e4/-, Slider K“.
120 watt tra.ns.. 14 v, 6 amp..
alider res., high grade ammeter, wt. 17lb., fo» 6 v./123 v,
charger, £4/13/=, carr. 4/-.
SELENIUM RECTIFIERS, new stock not surplue. 6 v.,
1a,4/-, 23.,7/6, 4s. 15/- 12 v. 0.5 a,, b/ 1 a., /6.
2 a., §/6, all p.p. 6d. 12 v./14 v. 3 a., co.ua 15/8.
5 a., 27/-. Large finned 6 a., 32/- 10d. 24 v
50 mA.. 2/9. 24 v. 03a 9/- a 15/.,3a 27/—
5a., 42/-. 9 a., 62/= a 0d.” | 04/~ 3
7/- 1 [ Y pp, 1/6. H T recnﬂem 120 v.
80 mA. RM? 3/4, 136 v. 30 mA. clim., 5/6. 350 v.
60 mA., 7/-, 250 v. 100 mA, bridge, 14/8. All p.p. 6d,
Many other L.T. and H.T. types in stock.

CHAMPION PRODUCTS
43, Uplands Way, LONDON, N.2L Phone LAB 4457

OSGILLOSGOPE

(MINIATURE TYPE)

Supplied in kit form
for workshop or
experimental  use.
Complete with {full
instructional notes
giving details of ap~
plications to radio
work. Can be operated
from power supply of most
AC domestic radio receiver
equipment.

Pr'ce £1 0 {inc. post/pkg.)
(Power unlt, if requlred, £3 extra)
Order now or send stamp for further details 10 ;~—

EM.1, INSTITUTES, Dept. 5.C. 127, LONDON, W.4
(Associated with "‘His Master’s Yoice™, etc.)
IC82

Tape Recorders

ONLY

We specialise solely in Tape re-
corders, stocking every good make—
Grundig—Simon—M.S,S.—Ferro-
graph — Wyndsor — Elizabethan —
Philips — Editor Sound —etc., etc.
Call and hear them all in comfort,
or write

Dixon’s Electronics
227 OXFORD ROAD,

MANCHESTER
Telephone: Ardwick 4269

Official Grundig repair agenss. Paris for most
ma in siock. H.P. and credit rerms.

salary scale £981 rising to £1,863 a year.
THE successful candidete will be appointed on
contract terms with gratuity at the rate of
1314,% of total salary drawn, and will enter
the salary scale at a point determined by
qualifications and experlence. The term of
contract will be for one tour of 30 to 36 months
and passages by air or sea will be granted
from the U.K. and return for the officer and
gls tamily Housing or rent assistance will be
rovided

UALIFICATIONS: Applcants should be over
the age of 28 and be Graduates of the Institu-
tion of Electrical Engineers or have an
engineering degree or diploma %rantlnz exemp-.
tion from Sections A and B of the Institution’s’
examinations and have had not less than two
years’ experience which can be directly related
to broadcastmg
DUTIES include staff management and respon-
sibility for the maintenance, installation and
opa’atlon of broadcasting studios and trans-
mitters.
WRITE to the Crown Agents, 4, MIlibank,

n, S.W.l. State age, name in block

letters, full quahﬂcatlons and experience and
quote M2C/42128/WF. (6717

HIGEER technlcal officer (radar) required by

NIGERIA FEDERAL GOVERNMENT for one
tour of 12-24 months in first instance. Appoint-
ment either (a) on agreement with prospect of
permanency in salary scale (including induce-
ment addition) £984 rising to £1.410 a_ year,
or (b) on contract in salary scale (including
-nducement addition) £1,134 rising to £1,674 ¢
year with gratuity at rate of £100/£150 a year.
Commencing salary according experience.
Outfit allowance £60. Government quarters at
rent £62/£115 a ear. Free passages for officer
and wife. ance towards children’s pas-
sages and gram. up_ to £150 annually towards
maintenance in Liberal leave on full
salary. Candidates, who must be competent |
radar mechanics with at least four years experi-
ence, must be able to maintain GL. III and
other meteorological radio and radar equip
ment. They must also be able to take charge
of the Radar Wlnd Sect.lon —Write to the
Crown Agents, 4, Millbank. London, S.W.1

State age, name in block letters, ull qualiﬂca-
tions and experience and quote MZ /WF,

WIRE‘LESS telegraphy operators required by

PALKLAND ISLANDS GOVERNMENT, Wire-
less Station, Port Stanley, for one t.our of
three years first instance. Salary scale (in-
cluding expatriation allowance) £390 rising to
£500 a year. Commencing salary according to
ex; erience. Full board accommodation obtain-
able at £12-£14 a month. Free  passages.
Liberal leave on full salary. Candidates must
be single and have had good practica] operating
experience, P.M.G. certificate an advn.nmge—
W ite to the Crown Agents, 4, Millbank, Lon-
on, S.W.1. State age, name in block letters,
l iy quallﬂcatlons and experience and uot.e
M2C/41891/ ?

SIGNAI.S oﬂicers (Inspectors of Police, G‘rnde
I). required by

NYA Government for 2 years on proba-
tion for permanent employment. Commencing
salary according to experience in scale (includ-
ing Inducement Pay). £753 rising to £1.095
a year. Outfit allowances £40. um!orm
Separation allowance payable to married
under certailn conditions. Free passages. leeral
leave on full salary after tour of 30-45 months.
Candidates, preferabl unmarried, aged 25-35,
should be at least Sft 7%in without footwear,
inteiligent and of good Physical strength an
development. Must be of good education with
normal vision and hearing without aids. Can-
didates must be capable of installing and main-
taining H.F. and V.H.F. radio equipment and
accessories and have at least 4 years’ experi-
ence of te!ecommunlcatlons \vork wn.h a_radlo
firm, Government M. Forces.
Knowledge of diesel and/or petml ‘electric sets
an advantage. —Wﬂt m wn Agents, 4.
Millbank, London se name in
block letters, !ull quallﬂcatlons an experlence
and quote M1/45197/NF.

UIRHEAD & CO., LTD., Beckenham.

Kent, require
DEVELOPMENT Engineers to undertake work
on development of synchros and servo motors.
In_particular the vacancles require:
1 ualified Engineers with Honours degree.
Industrial experience not essential.

.N.C. with riractlul experience; or

without, academic qualifications but having a
good engineering background.
TEG}INICAL Assistants for

development  of
Magslips.

test equipment for Synchros and
pretera ly with a degree in Engineering or
Ph sics or H.N.C.

ICANTS without academic qualifications
and with good industrial background would be
considered.

SALARIES commensurate with qualifications
and experience; a pension scheme is in opera-
tlon and the company has {ts own sports
ground, excellent recreational, social and
canteen facilities are available. Please write,
giving full details, to the Personnel Manager.

ELECTRONIC wireman required for small

workshop in Paddington area; only man
fully conversant with type 3,000 relays need
apply —Box 6428. [6833

TRANSCEIVERS, Type 18 (Rx and Tx separate), with
valves, less attachment, 50/- (carr 7/8) 'l‘yf)e 48 (Wllkio-
Tnlkxe). with 1;TP25, 2/VP23 1/Q
1/ATP4, 2 xtals, hea.deet/mlc uu:hels aerlsl 65/-

ICATORS 62A., New, VCRO7, 1‘2/VR91 2/VB54.
3[VR92, 4/CV118, 5B/- (carr. 10/-). Headphone Adaptors
C-410, 2/8. Condensers, block 0.06 15 kV. (UBA), 15/-.
Control Unit 301. lnpu'. 109/240 v. 50 c. or Bat., for
remote TX control. Contalns: 2 relays, 2 met. recs. 4/6J5.
indicators, jacks, grey case, 12 x 8 x 8in., 55/~ {carr. 7/6).
Valves, VR91, ex-new equipment, 8 for £]1. LAMPS:
Projector, 120 v. 750 w, pre-focus, 15/- Flood,
200/250 v., 260 w. E.S. Rd., 4/6; Standard BC 25 v.
60 w.; 35 v. 25 w.; 40 w.; 60 w.; or 150 w 1/-. Trans-
formers: Vlhmtor 12-0-12 v. to 300 v. 100 mA., potted,
12/6; “* ©** core, input 200 v., output 6.3 v. 2 A thrice,
13/6. Flex DRIVES, 3lin. long, }in. dia. ends, 3/6
VIBEATORS. Matlory G629C 12 v. 4 pin, 7/6. 3 pin
plug and socket (brass) on 1 yd. cable, 3/-. Bomb release,
relay operating elaw, with heater, 5/-. THROAT MICS.,
new, 2/8. BC624A. (SCR5622). New condition, with 10
valves; 100/150 mc/s. Less xtals and relays, 40/ (rail
8/-). KEYS, morse, large, covered, 10/8; small 2/8.
COMMAND RXS, Brand new, with ‘valves. Med. wave
62/1.5 Mc/s., 97/8. 1.5-3.0 me/s., 55/-; BC454. 3-6 me/s.,
45/~ (post 3/-). Condensers, var, 'plndlcd ceramic,

50 pfs., 1/3; 75 pis., 1/8; butterly 25 pfs., 1/8.

RXS. 112/114 (TB.1987). with 3/EF91, 2/ELS1, B gang
tuner, new, 37/6, less valves, /6. (Cireult 1/-). MOTORS:
Synch. 100 v. 3,000 r.p.m., 10VA, 10/~. SUPPRESSORS,
radio lm.erterence, ex-A.M., 5/ (post 2/-). BRAND
NEW RF, 28, 27, 27/8 (postage 2/6) RF24, BF25. 10/6.
DYNAM TOR (post 3/-); 12 v. to 250 v. 656 mA., an
6.3v.25A., 10[ DDYSTONE 12v. m190v 75 mA.,
cased, . to 300 v. 200 mA., cased, 15/- (carT.
Slﬂ) METAL BECTIFIERS 800 v. 30 mA., 6[—

mA. 10/8. 240 v. 30 mA., 3/6. 1000 v. 30 mA.,
7/6. AMPLIFIERS 178, 13.6 mefs, with vaives, 15/6
(postage 2/8) each. I.FT S 10/13 mc/s., canned, new,
1/3. RI1155 Coilpacks, used, 9/8. CHOKES, LF.
Ferrantt, 10H, 120 mA., Screencd 7/6. 16H, 200 mA.,
8/6. BH. 200 mA., 4/8. “ O core 10H. 130 mL 12/6.

VIBRAPACKS, 12'v. to 150 v. 30 mA., smoothed, filtered,
12/8; 2 v. to 480 v. and 150 v. (dual- ﬁbnmr), smoothed,
fltered, 25/- (post, each 3/-).

List and enquirics. S.A.E. please! Terms: GC.W.0-
Postage extra. Immediate despatch.

Coallers and post: W. A. BENSON (WW),

136, Rathbone Road, Liverpool, 5. SEF 6853.

Callers: SUPERADIO (W'chapel) LTD.,

116, Whitechapel, Liverpool, 2. ROY 130

PORTABLE
TEST
PANEL

for workshop or
students use

Ranges (AC & DC)

0-30 mA

0-10v, 0 - 25v

0 - 500v

0 - 10,000 ohms

Size B4” x 53" x 24"
{ light and portable

Two separate
moving coil
meters, one for
voltage and the
other for current
measurement.
Supplied in wood-
en case with meral
front and with test
erods.

Price £6.10.0 (inc!. post/pke.)
Order now (immediate delivery) from s=
EM.L. Institutes, Dept. T.P. 127, London, W.4

PULLIN
SERIES 100
TEST METER
AC/OC 10.000 fify
21 RANGES
IOOpA to 1000V

COuPLETE W DIT-CAST
CASE wiTM TEST LEADS
CLIPS AND PRODS

FULLY GUARANTEED

Sent post free for £2.10.0 and nine further-
monthly payments of £1.4.6
Cash price £12.7.6

FRITH rRaDIOCRAFT LTD

69-71 CHURCH GATE LEICESTER
& 28 HIGH ST NEWPORT PAGNELL Bucks
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DEPENDABLE
RADIO SUPPLIES LIMITED

12a TOTTENHAM STREET, W.I.
(2 minutes Goodge St. Station
opp. Heals in Tott. Ct. Rd.)
*Phone: LANGHAM 7391/2
Hours of business 9-6
OPPORTUNITY BEFORE ELECTION
SPECIAL OFFELR WHILE STOCKS
AST :

Complete Portable
Vehicle Loudhailer
operates on 12 v, or
24 v. supply, out-
put 6 watts, Can be
fixed easily.
Comprising of Power
Pack, Loudhailer,
Hand Powered Mic-
rophone. Weather- -
proof. Very heavy
metal case,
PRICE EACH £7/10,-.
Carr, & Packing 10/-.
LOUDHAILER SPEAKER UNIT

"~

Impedance 72, 6-8
watts output. Weight
10lb. Size 74in, Depth,
10in. Diam. Easy
Fixing.

Weatherproof. Spun
solid steel, Grey

crackle finish.

PRICE £3/15/-.
Carriage & Packing 5/-.
BOTH ITEMS IDEAL FOR
SPORTS EVENTS, ELEC-

TIONEERING AND SOCIAL FUNCTIONS.
BRAND NEW TAPE REGORDER MOTOR

AT HALF MANUFACTURER'S COST
Single phase
motors suitable
for tape record-
ers, radiograms,
workshops, etc.,
etc. Has many
uses. Reversible £
200-230 v., Sin. g
oz. torque. 1,400
r.p.m. Capaci-
torstare, Weight
44lb. Length
overall Sin,
spindle bozh
ends. iin. x §in., 3in. x 4in. Price, inc. P. & P.
and capacitor, 55/-.

SIEMENS HIGH SPEED RELAYS.
250 ohm. double coil. “Price 8/6 each.

OVER 100 VALUES OF 3,000 TYPE
P.O. RELAYS ALWAYS IN STOCK.
PLEASE SEND FOR LIST.

HEADPHONES. SPECIAL OFFER
D.L.R.2 low resistance balance arma-
ture complete with band and plugs.
Price 10/6 each. P.P. /6.

D.L.R.5 BALANCED ARMATURES 3/6
each or £2 per doz.

ROTARY TRANSFORMERS
H.T.31 115 volt in 250 volt out at 125 m/fa.
price on application,

H.T.32 11.5 volt in 490 volt out at 60 mfa.
prlce on apphation
e 47 9 volt in 20 watts 450 out at 50 m/a.
ce 35/-.
Amerucan 27 volt in at 1,75 amps. output
285 v, at .075 amps. Price 37/6 each. P. & P, 2/,
American (2 v. in at |.75 amps, output 285 v,
at 075 amps. Price 57/6 each. P. & P, 2/-.
HEAVY DUTY SLIDING RESISTORS
250 w. at 25 amps. Resistance 0.4 ohms.
Price 12/6 each. P. & P. 3/,
| ohm. at 125 Watt! 12 amps. Price 12/6 each.
P. & P. 3/- each
Both brand new and boxed.
MINIATURE JONES PLUGS AND
SOCKETS. 6 pin or 8 pin, rear entry socket.
36/- doz., 3/3 each
P. & P. I/6 doz. Ex]
units,

Blower Motors
(6-12 or 27 volt)

Complete with
blower 22/6.
P. &P. 2/6.

See our Jan. issue for more detailed stocks.

| AS i

SITUATIONS VACANT
YE TELECOMMUNICATIONS, Ltd., Ditton
Works, Cambridge.
HAVE a number of vacancles for sales engin-
eers, interesting work including s stems plan-
for VHF multi-channel, Microwave TV
Llnks and Aeradio, some vacancies cover sure
vey and installation work in the field at home
and abroad; excellent salary and prospects.—
Apply in writing giving details and quoting
ref. CET to the Personnel Manager. 6661

RADIO and TV engineer.—Apply stating ex-
perience and wages required to N. P.
Haynes, Lynmouth, N. Devon. 16791

TRAINEE required by old-established London
retail radio and electrical business; good
prospects for keen man; able to drive; state
age and full details of career.—Box 6422. [6827

PPLICATIONS are invited from suitably

qualified engineers for vacancies on the
development staff enzaged on telecommunica-
tion transmission
ACTIVITIES in this fleld are bemi exnanded
under the control of Dr, -
B.Sc.. M.LE.E.. with speclal emphasis on wor‘
((:onnected W

yith:—
LECTRONIC circuits based on the use ot

transistors.
(b} NETWORK development including the
desten of filters’ and transformers.
These vacancies offer opportunities for wide
experience snd advancement in a compact
working group. experimenting with and apply-
inz important new technigues. Senior and
Junior positions are available. In both cases
qualifications of Honours degree ttandard in
Electrical Engineering, Mathematics or
Physics _are required but the actual possession
of an Honours degree is not insisted upon
For senior grades several years additiona.
practical experience in avoropriate fields will
be expected.
STARTING salaries are offered in accordance
with age and experience from £950 upwards
for senior engineers and from £600 upwards
for assistant engineers. All are pensionable
staﬂ Dosts with good Dl‘OSD
he main works are in London the techni-
cal staff can participate in the activities ol
the Drofessional institutlons and attend
wide range of lectures and courses. There Is
a liberal pension scheme in operation and
assistance with housing difficulties. if re-
quired. may be available in approved cases.
Excellent sports club and canteen facilities.
APPLICATIONS gziving a opreliminary outline
of auallﬂcatlons should be sent to the Stafl
flicer, . 744/59. Siemens Bros. & Co.
d.. Woolw ch. S.E.18. 16636

SENIOR TV and radio service engineer re.
quired by progressive company, South
Bucks area, write stating age, experience, etc.
—Box 588d. 16727

PERSONAL assistant required b{ owner of
London retail radio and electrical business
of good standing; congenial position for capable

consclentious person, state age and full
detalls of career.—Box 6423 [6828
RAUGHTSMEN. Vacancies exist in our

industrial electronics group for draughts-
men with experience in electronic equipment
tesl%n, dprelerably with H.N.C. or equivalent
stan
HOUSING assistance will be given to success-
ful si‘ppllcanr.s from the London area.

APP: TION, which will be treated in con-
fidence ngms full details of education
and career, W. H. Sanders (Electronics).

Ltd.. Gunnels Wood Rd.. Stevenage. Henf«s‘57
51

TRST-CLASS TV engineer required for
Bush, Murphy, Pye dealers, good wages
and condftlons, must be able to drive, per-
manency _to right man.—Garlicks. North-
allerton, Yorks. 16707

ELEVISION Engineers, able to drive,
quired by leading Murphy dealers;
manency, first-class salary and condluons—
Singers 211 Kilburn High Rd.. N.W Mat
408. 16222
TECHNICAL Sales Representatives required
for Blrmmfham and Manchester areas by
leading internal telephone company; must have
all-round experience in selling and servicing of
sound and telephone equipment.—Box 64076'822
TANDARD Radio and Television Components.
epresentative required calling on radio

and te evision factories for radio controi knobs
and trade mouldings by we!ll-known mznufac-
turers,—Write Box Q6 3 Willings, 362. Grays
Inn Rd.. London, W.C {6764
OIL wmd.lng mspecwr required, good rate of
pay for the right man, must have first-
class experlence of coil winding. machine set-
ting and wire checking.—Apply Personnel
Officer (Factory Division), Decca Radar, Ltd.,
2. Tolworth Rise, Tolworth, Surrey. [6798
UDIO Enthusiast.—Harrods, Ltd., require
an engineer to service gramophone re-
producers, manual and auto mechanisms; store

re-
per-

closes 5 Saturdays f permanent
and enslonabfe posmon —App y Staﬂ Manager,
44, Hans Crescent, 8.W.1, 6781

LECTRONICS Laboratory.~-Assistants are
required in the research and development
laboratories of a group working on gulded
missile systems, some experience of electronics
ls required. the work will provlde excellent
portuniti for successful apg licants to im-
prove thelr theoretlcal and practical knowledge
Hp to .Personnel Manager (Ref. 1294),
de aviland Propellers, Ltd., Hal

eld, Herts.
6740

GILSON
TRANSFORMERS

are popular with
% Lighting % High Voltage
% Fatigue test % Nuclear
% Radar % Sound equipment
and other ENGINEERS
and have been
FOR MANY YEARS

It is therefore not surprising, though
very gratifying to us, that they have
now proved equally popular with
AUDIO ENGINEERS and AMATEUR
enthusiasts.

We are now producing
a range of

TRANSISTOR AUDIO TRANSFORMERS

including those specified for the

MULLARD
200 milliwatt AMPLIFIER

GILSON
TRANSFORMERS

FOR

U-L Amplifiers

IS WATT TYPE Ret. W0892

Please write for informative leaflets on the above

R. F. GILSON LTD.

11aST. GEORGE'S RD., WIMBLEDON,S.W.19
Phone: WiMbledor 5695

MAKERS OF NEON SIGN TRANSFORMERS

Contractors to Admiralty, etc., A.1.D. Approved

Our stockists include:
Berry's (Short Wave) Ltd., 25 High Hotborn,
tondon, W.C.1. I. T. Filmer, Bexley, etc.
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15,000+
TO 25—
FROM
12B-C
FOR
£15

'PLUS
EXTREME NATURALNESS
CRYSTAL CLEAR DETAIL
ABSOLUTE SMOOTHNESS

MINUS
UNDAMPED RESONANCES
WHISKERS OR BOOWM
ADDED COLORATION

There’s no mystery about all this ! It's
just what you will get from the new
Duode 12 B-C Sound Unit, which again
proves Duode to be THE BEST GOOD
SOUND INVESTMENT.

INSIST on hearing a DUODE

Details from:

DUODE LTD.

3, Newman Yard, London, W.|

SITUATIONS VACANT

PPORTUNITY for senior electronic engin-
eer, B.Sc. or equivalent, versatile and

with design experience of commerclal eguip-
ment; good salary.—Write Box 5684. 0173
TELEVISION engineer required, must be ex-
perienced and able to drive; we hold &li
main agencies and are an old established firm
in South Wales; we have accommodation and
lpay good wages.—Apply giving full particulavs
also wages required to Box 5940. [6721

/V and Radio Manufacturer in West London
area requires senior design/development
engineer for receiver development and original
design work; excellent salary, pension scheme.
—Write, stating age, experience, qualifications,
to Box 5882. 16705
RADIO Engineers.—To deal with an expand-
ing design programmne several engineers
are required by the Radio Division of this
Company, There are good prospects for the
right men and conditlons include sick pay and
non-contributory pension schemes.
DETAILS of vacancies indicate types of ex-
perience which would be advantageous but any
radio engineers with recognized qualifications
are invited to applky:—-
PRODUCTION Engineering Dept.—Engineer to
assist in prototype and pre-production work on
new models,
TEST Engineering Dept.—Engineer to assist in
design of test gear and other equipment asso-
ciated with automation.
]DEVELOPMENT Laboratory.—Junior Engineer
to assist with receiver design.
A in writing in_first instance to the

and

Emgloyment Officer, The Ever Ready Co.
(G.B.), Ltd., Radio bept.. Park Lane, Wolver-
hampton. [6734

TRAINEE-SALES Representative required for
interesting developments on_industrial pro-
cess (R.F.) heating: full training given on
technical and sales matters; splendid oppor-
tunity for young, ambitious, well-educated
man.—Write fully to Box 6349. (6810
ELEC’I‘RONIC Engineer of Higher National

standard required to assist in the develop-
ment of high power R.F, generators; some
experience in this or similar field desirable;
excellent prospects for enthusiastic man in a
small but expanding company.--Apply Box [6627274

CIRCUIT Engineer is rez}ulred to specialize

in transistor applicators for servo-amplifier

work; this is a splendid opportunity for any-

one wishing to become exXpert in this new

fleld. —. ley to Personnel Manager (Ref. 124B),

de Havilland Propeilers, Ltd., Hatfield, H[grtssé
7

— BRADMATIC -

E._— —
HIGH CLASS
TAPE RECORDING EQUIPMENT
HEAD3, DESES, TAPE, ET2,

Send for lixta
BRADMATIC LTD,
STATION RUAD, ASTON, BIRwnINGHAM 6
Telephone: East 2881-2

B oY o o o 2

‘““DIPLOMA "’ HEADPHONES

Lightweight High Resistance (4,000
ohms). Complete with cord.
17/6
Ideal for CRYSTAL SETS
The 'TYANA' Standard Soldering trom

Adjustable Bit.
Weight approx. 4oz.
Heating time 3 min.
40 Watt economy Con-
sumption,
Standard Voltage Ranges.
16/9
Replacement Elements and Bits always
. available,
KENROY LIMITED
152/297 UPPER ST,, ISLINGTON,
LONDON, N.1
Teiephone : CANonbury 4905-4663

!
|
z

N

N

RAUGHTSMEN.—E. K. Cole, Ltd., South-
end-on-Sea, have vacancies for draughtsmen
for the design and production drawing of elec-
tronic apparatus or radio and television for

mass production.—Write, stating age, qualifi-
cations and experience, to Personnel Manager.
6800

ADIO mechanics, expertenced; successful

applicants will be based at London Airport
but must be prepared to travel to other parts
of the country from time to time and even
overseas for short periods.—Apply Mr. Thomas,
Dee¢ca Navigater Co.. London Airport, Feltham,
Middlesex. 16797

LABORATORY technicians, senior and junior
grades, required for research work on all
aspects of television wire broadcasting.—Apply
stating age, qualifications, experience an
{n’esent salary to C.E. Dept., British Relay
Wireless, Ltd., 397, Albany Rd.. Camberwell
S.E.5. 167

95

TELEVISION Engineer with eood technical
and practical training to take charge de-
artment; good prospects for right man; wage
0 commence £12-£14 per week, also help with
accommodation after proving period.—Electronic

Precision Equipment. Ltd.. Sutton Rd.. East-
bourne. {6733
ARDIOLOGICAL technician, grade II, re-
quired at the Hospital for Sicx Children,

Great Ormond Street, W.C.1. Salary £390 to
£520, according to age and experience, plus
London Weighting, lunch and tea facilities.—
Appilcation forms  obtainable from _ the
Secretary, (C) 93
REQD.. Technical Assistant, exped. de-

sign or maintce. and repair of television
and radio receivers, 16m/m film projectors,
etc., plrererably qualifled; salnr% ug to £817 p.a.

n ng

—Appin. form from Chief neer. (57/3),
London County Council, County Hall, S.E.1.
l (116.) (6785

ASSISTANT required by London Chartered
Patent Agents with view to training for
qualifying as a patent agent; knowledge of
electrical or mechanical engineering: 00d
opening for right type.—Write, giving details
o? age, experience, etc., to Box No. D.5054.
c/o White's, Ltd., 72, Fleet St.,, E.C.4. [6786

CHIEF‘ inspector.—London firm employing 150
in manufacturing special components for
the electronic industry request application from
man with experience in modern inspection
methods and government procedure; good elec-
trical knowledge essential because mainly elec-
| trical testing involved.—Write Box 5942, [6725

PYE. Ltd.. Radio Works, Cambridge, invites
applications for positions as technical
authors and illustrators for the compliance of
maintenance handbooks dealing with radio
‘ equipment: applizants must posses command of

English and some technical knowledge.—Appli-

cations, in writing. to Personnel Officer. 6771
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—THE MODERN BOOK £0.—

BRITAIN'S LARGEST STOCKISTS
OF BRITISH AND AMERICAN
TECHNICAL BOOKS

The Gramophone Handbook, by P.

Wilson. 15/-. Postage |/-.
Television Explained. 6th Edition,
by W. E. Miller. 12/6. Postage 9d.

Mk. Buizen Handbook. 10/6. Postage
6d.

4th Edition Reference Data for Radio
Engineers. 50/-. Postage /3.

Television Engineers’ Pocket Book,
by E. Molloy and J. P, Hawker. 10/6
Postage 6d.

Modern Oscilloscopes and Their
:.Il;es, by J. H. Ruiter, Jr. 52/-. Postage

Transistors |, a RCA Laboratories
publication, 35/-. Postage 1/6.

Improve Your Reception, by J. Cura
and L, Stanley. 5/-. Postage 4d.

Basic Electronic Test Instruments by
R. P. Turner. 32/~. Postage |/-.

Translstor Techniques a Gernsback
Library. 12/-. Postage 9d,

Radio Valve Data. Compiled
““WW?' 4/6. Postage 6d.

Abacs or Nomograms by A, Glet. 35/-.
Postage |/-.

by

Catalogue on application.

19-23 PRAED STREET
LONDON, W.2

PADdington 4185 Open 6 days 9-6 p.m,

—PRECISION SHEET METALWORK—

We specialise in manufacturing of
Chassis in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH

Shardeloes Garage, Shardeloes Rd., New Cross
London, S.E.14.

Telephone: TIDeway 4795

LYONS RADIO LTD.

MINIATURE ELECTRIC MOTORS. Can be operated
from 3, 4} or 8 v. torch batterics, instantaneously
reveraible, current consumption approx. 350 mA.,
speed approx, 5,000 r.p.m. Occupy space less than
1 cubic inch. (8ize approx, fkn. dis. x §in. Spindle
1/18th dia, x jlo. long), Weight approx. § oz. PRICE
10/9, post paid.

L.F. CHOKES, Ex-Services, fully impregnated with
fixing feet. 10 H. at 120 mA. D.C. resis. 176 ohms.
i}in. high x 23in. sq. PRICE EACH 7/8, post 1/6.
10 H. at 250 mA., D.C. resis. 160 ohms. 4}in. high x
3jin, .q. PRICE EACH 10/6, post 2/6.
WAVEMETERS TYPE W.1310. Frequency range 155
to 185 Mc/s, Contain built-in power pack for operation
trom 200/250 v. A.C. 50 ¢.p.s. mains. Beautifully made
and housed in copper lined wooden instrument cases,
overall size 18 x11 x10in. Complete with valves and
test prod, in condition as new. PRICE ONLY £3/7/8,
carringe 7/8.

TRANSFORMER/RECTIFIER UNITS. Trans. pri,
200/250 v. 50 cps. Bec, 47, 49, 51 or 53 v. at 1.2 A,
Full wave bridge type metal rectifier mounted on top
of transtr. Easily separated. Overall size: 74in. high
x 34in. 6q, OQutput from combination approx. 45 v. at
t A. D.C. PRICE 15/, post 2/9.

5 A, SLYDLOK FUSE HOLDERS. 6 for 10/6, 12 for
18/~. Post 1f-. Trade enquirles invited for large
quantity.

ALUMINIUM CONTAINERS, Beamless construction
with screw-on lids. 2¢in. dia, x 4}in. Handy for
storing small parts, screws, etc. PRICE, 6 for 6/-,
12 for 1078, post paid.

3 GOLDHAWK ROAD, (Dept. M.W.)
SHEPHERD’S BUSH, LONDON, W.12

Telephone : Shepherd's Bush 1729
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TELENG

(REG. TRADE MARK)

H.F. INDICATOR METER TYPE 2

Covers many desirable requirements for align-
ment work in lab. or test bay not usually met
by H.F. Valve voltmeters, 3 to 300 mc/s. Shunt
Cat RF=1.5 pf. 20 m/V to 2.5 V in 3 ranges.
Stabilised Valve Bridge Circuit. Very small
insulated probe unit.

List No. .M.2

COMPLETE RANGE
OF EQUIPMENT FOR
EXTENDED AERIAL
AND WIRED T/V
SYSTEMS.

WIDE BAND AMPLIFIERS

Mark 111—40 to 220 mc/s (covering ALL Bands
1,2 and 3) Gain 20 db + 2 db. 75 ohms in and out,
Rack Mounting.

Mark 1IV—A cheaper version of the impeccable

Mark lll. Same performance, steel case.

Type 3—40 to 70 mcfs (Band |) Gain 33 db + | db,
Wall Mounting. Indoor or Outdoor Cases. Line
powering facilities. 75 ohms in and out. Exten-
sively used for urban T/V relay systems.

ALSO

MAST BOOST AMPLIFIERS, Any channel
| o 13. Weather proof mast unit with cascode
stage powered via signal co-ax from variable gain
base unit. Total gain 18 db,

SINGLE CHANNEL OR F.M. “STRIP"
REPEATERS and AERIAL AMPLIFIERS.
Comprehensive range with or without A.G.C.
Gains up to 56 db .

Incorporating combining and splitting circuits.

AND

CABLE ACCESSORIES. Equalisers, Splitters,
Combiners, Tappers, Load Units, etc. Outdoor
units with cable glands or indoor models available.

COMPREHENSIVE ILLUSTRATED LISTS ON
REQUEST

Telefusion (Engineering) Ltd.

‘Teleng’ Works, Church Road
Harold Wood, Romford, Essex.
Ingrebourne 2901

| electronic machinery;

SITUATIONS VACANT
LECTRICAL measurements/test engineer
(senior) required for laboratory of elec-
tronic component manufacturers (London);
would take charge of quality control, calibra-
tlon, test specifications and A.I.D. inspection.
~Write Box 6386. [6792

LECTRONIC and Electrical Circuit
Draughtsmen required for interesting and
varied work, first-class working conditions,
salaries in excess of A.E.S.D. 37%-hour
5-day week, three weeks’ holiday with pay
after 12 months’ service, superannuation fund.
Please write for appointment to:
PROMECON. LIMITED. Empire House, Hanger
Green, Western Avenue, Ealing, W.S (ad[iom-
ing Park Royal Station). 6714

ALES: Leading ultrasonic flaw detector

manufacturers seek suitably qualified and
experienced man to be responsible for U.K.
sales organization: technical foundations laid
for rapid expansion to £150.000 annual sales;
good starting salary, pension scheme and
genzrous terms offered.—Ultrasonoscope Co.,
Sudbourne Rd.., Brixton. [6772

COMMUNICATIONS Engineer, practical man
for development work, previous experience
electronic mechanical devices, including mag-
netic recording; C. & G. in telecomms. or
similar qualifications desirable; well-establi
company with pension scheme.—Full details of
revious career and salary required to S. E.
pperman, Ltd., Boreham Wood, Herts. [6765

HE Research Laboratorles of the General
Electric Co., Ltd., North Wembley, Middle-
sex, have several vacancies for technical assis-
tants; applications are invited from young men
who are free from National Service commit-
ments.—Please write to the Staff Manager (Ref.
RLB '116), giving details of experience, qualifi-
cations and age. 16744
URPHY RADIO, Ltd., have vacancies in
the -adio and television laboratories for
senior and junior engineers; these posts offer
~Xcellent pr of adval —Applica-
tions, giving full details of experience and
qualifications, should be addressed initially to
Personnel Department (R6), Murphy Radio.
Ltd . Welwyn Garden City Herts. [6568

YOUNG Electroni¢ Engineer required for
service and maintenance of specialized

@
-2
®

) ] some travel invelved;
qualifications not so important as an undei-
standing of the fundamentals of electronics:
an out of the ordinary job with excellent pros-
pects for a man with energy and initiative.—
Apply Box 6226. (6783

DRAUQHTSMAN Senlor or Intermediate,
_required by Elecironic Instruments of
previous electronic experience not essential but
desirable; 5-day week, canteen, social club,
pension scheme; application for this vacancy
should be made now. Please write to Elec-
tronic Instruments, Ltd., Lower Mortlake Rd..
Richmond, Surrey, or 'phone Richmond 56[.‘356.

706

CINEMATOGRAPH Engineer required for
servicing of 35mm and 1l6mm prc.gectlon
n_ Cyprus

equipment in the Middle East based {] X
Must be car driver and preference will be given
to single applicants. Periodic U.K. leave. re-
tum passages paid and local leave, Pension
Write with details of past experience
.A.F. Cinema Corporation, Africa House,
Kingsway, W.C.2. [6756
FIRSfr-CLASS Electronic Service Engineer re-

quired to service Industrial = Electro-
Mechanical Instruments throughout the United
Kingdom and abroad. Interesting varjety of

o
>

work, Apply In writing with full details. age,
qualifications, etc.. to Personnel Officer, Dayv
and United Engineering Co., Damall

Works, Prince of Wales Road, Damall, Shef-
Id 9. [6755

e
GRADUATE or experienced Electronic Engi-

neer required to assist in the design and
development of new Electronic installations
inclus Servo mechanisms. Excellent pros-
pects. pply in writing with full details. age.
qualifications, etc,, to Personnel Offices. Davy
and United Engineering Co., Ltd., Darnali
Works, Prince of Wales Road, Darnall,
Sheffield, 9. 6754

DRAUGHTSMEN and Designer Draughtsmen
are required by the electronic division to
meet an expanding and varied programme of
work; these permanent posts will interest all
draughtsmen who wish to obtain a position
with & good salary which will broaden their
experience.— Write, giving details of age. ex-
perience, etc., to Personnel Department (E.30),
Murphy Radio Ltd.,, Welwyn Garden Cltg,
Herts. (6782

XPERIMENTAL officers/assistant experi-

mental officers required by Ministry of
Supply at Royal Ordnance Factory in South
Wales for routine health physics operations in
workshop processing radloactive materials.
operation and maintenance of radiation moni-
tors and other electronic instruments in cor-
rect working order, quals.: H.8.C. (sclence) or
equiv. but gencral science degree including
?hysics an advantage, applicants should be
amillar with engineering workshops, experience
in dutles above essential, selected candidates
may be required to undergo training, appoint-
ments according to age, experience, etc.; salary
within range E.O. (min. age 26) £900-£1,105,
AE.Q. £357/10 (age 18) £780.—Forms from
M.L.N.S,, echnical and Scientific Register
(K), 26, King St., London, S,W.1, quoting
A 3/7A" Closing date March 12. 1957. [6745

drawgr

One of our many contented
customers described our
service as “ the kind you
dream about but seldom
get.” This is also the J
~ kind of service that he
‘- will enjoy from the special

transformer we designed
and made for him. As
with all our instruments,
it received meticulous,
painstaking attention dur-
ing every stage of its
manufacture resulting in
a unit of the finest possible
performance and reli-
ability. Right out of the |
top drawer, in fact.

SAVAGE TRANSFORMERS |
LTD.
NURSTEED ROAD, DEVIZES,

WILTS. Tel: Devizes 932
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Fidelia

HAND BUILT

The rang.
of Fidelia
hand-built high
fide!ity equipinent
inciudes the following
outstanding  models
qlving VHF reception andl miperb gramophone
reproduction,

Fidelin Imperiat.  This model Incorporates »
VHEI/FM radio unit, gramophone pre-amplifier
and tone control with an input circuit suitable
f(‘rzenlnzmt any pick-up, nlxllltlil Is available with
alternative power amnplitter ts. Prices £32/10
and £37/10

Fidelin Major AM/FM 12 valves, Beparate power
amplitier with 9-watt triode push-pull output.
Normal wavebands pius VHF and gram. Inde-
pendent bass and treble controls, ete., £44.
Fidelin de Luxe AM/FM 11 valves, 7-watt triode
push-pull output. C/R tuning Indicator, etc.,
£33/12.

Fidella Standard. AM/FM reception with all the
Fidelin features. £30.

@Fnﬂ details of these and our other

models willingly on request
EL ROW

2 AHNHURST ROAD—_
3 Tel.: P -acehaven 3156

TELESCOMBE CLIFFS
Nr. Brighton,

LOUDSPEAKER CABINETS

GOODMANS W.B.
KELLY and JENSEN
STANDARD BASS REFLEX CABINETS
Demonstrations without Appointment

You can see your cabinet being made
in our cabinet-making workshop

G.E.C.

Cabinets made to order.

ARMSTRONG CHASSIS AND AMPLIFIERS
LOUDSPEAKERS

Open till 5.30 Saturdays.

A. DAVIES & CO. (Cabinet Makers)

3 Parkhill Place, off Parkhill Road, London
N.W.3. GULLIVER 5775

Morse Code operating
as a PROFESSION

The essential qualification of a Radio
Officer at sea, in the air or ashore is
EXPERT MORSE OPERATING.
The Candler method of teaching Code
is known the world over.

45 years of teaching Morse Codse
Is proof of the efficiency of the
Candler system.

Send 2}d. stamp for Payment Plans and full
detatis of all Courses.

THE CANDLER SYSTEM CO
(55W) 527 ABINGDON ROAD LONDON, W3

Candler System Co  _Denver, Colorado, U.S.A.

! YOUNG

SITUATIONS VACANT
electronics engineers with
good honours degree and at least three
years’ works practice wishing to improve their
position by entering the service of a medium-
sized progressive company, are invited to com-
municate in strict confidence with the Manag-
ing Director of Newport Clocks, Ltd., 102,
Hatton Garden, London. E.C.1. Holborn Greél’;ld%
SCOTLAND: Electronic engineer, opportunity
for young man with basic tec cal know-
ledge to undertake servicing of very varled
electronic equipment, to develop, and eventu-
ally control a ‘service department which will be
located in Glasgow; commencing salary £550
p.a., with Increments of at least £25 p.a. every
six months up to £750 p.a.: stafl profit sharlnf.
—Box 6047. (6748
TELEVISION design engineer.—E. K. Cole,
Ltd., require a senior design englneer to
work in the laboratorles of thelr subsidiary
company in Sydney, Australia; bachelor pre-
ferred. but consideration given to married man;
salary according to qualifications.—Apply, stat-
ing "age, qualifications and experience, to
Personnel Marager, E. K. Cole. Ltd., Southend-
on-Sea. (6731
ENGINEERS required for installation and
service dutles In connectlon with nucleonic
instrumentation and V.H.F., AM. and F.M.
communication equipment; applicants should
have sound technical electronic training and,
preferably, servicing experlence in the elec-
tronic field.-——Write, stating age and details of
experience, to Personnel Manager, E. K. Cole.
Ltd.. Southend-on-Sea. 730
RADAR and radio experienced men with
Higher National or C. & G. Certificates in
electrical " engineering and telecommunications
wanted by a firm of consulting geophysicists;
initial salary £660: permanent career offered to
men of initiative prepared to accept respon-
sibility and work in camp conditlons in all parts
of the world; liberal home leave and allowances.
—Apply Box 4849. 70188
HIEF Mechanical Designer required for
leading radio and TV manufacturer, West
London area; applicants must have ability to
handle the design/development mechanical
work on recelvers up to production stage.
Knowledge of modern materials and manufac-
turing techniques essential. Excellent salary
and prospects, pension scheme.—Write, giving
full details, to Box 5890 6
ELECI‘RONICS Assistants with experience of
the circuit layout, mechanical design and
manufacture of prototype electronics equipment
are offered positions in the laboratoxav engaged
in work on the new de Havilland project;
applicants would find that a knowledge of
machine too} operation would be advantageous.
—Aﬁply to the Personnel Manager (Ref. 60B),
de Havilland Propeliers, Ltd., Hatfield, Her%s.

.[67,

OYAL DEVON & EXETER HOSPITAL,

EXETER, invite applications for the post
of Recordist Grade I in technical charge of
the Electrocardiography and Electroencephalo-
graphy Department: salary scale £540X£20(4)
X £25(2) to £670 plus £25 technical main-
tenan:e allowance: candidates should have a
sound knowledge of electrical and electronic
equipment, with five years’ eXperience of
similar work in hospitals or industry.
APPLICATIONS, stating age,' education, quali-
fications and experience, together with two
testimonials or the names of two referees, to
the Hospital Secretary. [680

MUXRHEAD & Co., Ltd., Beckenham, Kent,
H.N.C

require Design _ Draughtsman, H.N.C.
(Mech.) for work on Design and Detailing of
high class electro-mechanical instruments.

Good prospects for mam of proven experience
and ability. A Pension Scheme is in operation
and the mpany has its own Sports Ground.
Excellent recreational, social and canteen facili-
ties are_avallable. Please write glving detalls
to the Personnel Manager. 6757
RADIO technicians required by lnternational
Aeradio, Ltd., for overseas service; perma-
nent and pensicnable positions; inclusive salary
from £894 per annum to £1,373
tax free, according tc marital
accommodation; kit allowance;
generous U.K leave.—Qualified candidates, to
whom replies only will be sent, please write,
quoting RT to Personnel Officer, 40, Park St.,
w.l. {0262
A IBASSADOR RADIO & TELEVISION, Ltd.,
have vacancies for Development Engineers
in thelr :elevision and radio laboratories, due
to an expanding é)roductlon programme; men
of degree standard or its equivalent are pre-
ferred, but lack of recogmised qualifications
will not exclude, providing the applicant has a
keen technical interest and possesses initiative;
previous experience of this class of work is an
advantage, but is not essential.
WRITE in first instance, giving details and
salary required, to Techni Director, Princess
Works, Brighouse, Yorkshire. {6821
ELECTRONICS technician.—May & Baker,
Ltd., Dagenham, Essex, require an elec-
tronics technician (aged 25-30) to construct
and maintain electronic apparatus for research
in the laboratories of their Blological Research
Group, workshoP experience 13 expected, ability
to design circuits would be advantageous but
is not essential, the positlon requires a keen
practical interest in electronics and personal
initiative, since the work Is varied and not
routine: salary according to experience and
qualifications.—Apply initially in writing, quot-
ing reference No. 17, to the Personnel b%gﬁrz.

1

first book of its kind
to be published on
fixed capacitors !

RADIO AND ELECTRONIC
COMPONENTS

Vol. 3. Fixed

Capacitors

By G. W. A. Dummer, M.B.E., M.LLE.E.
This book will enable the user to choose
the best component for his particular
requir t. It di the characteris-
tics and specifications of all types of fixed
capacitors and includes comparison
charts—so that the characteristics of
similar types of components can be secen
at once. Experhnenml and future

types of fixed capacitors are also dealt
with and a unique bibliography

deals with literature and patents on the
subject. Illustrated.

From all booksellers, 45/- net.

Parker St.,
Kingsway, London, WC2

PITMAN

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-FI Equipment.

Send your enquiries to:
189-191, DUNSTABLE ROAD,
LUTON, BEDS.

New Telephone No.:— LUTON 7388-9

N D |
T~ A
Leads the world in
TAPE RECORDING

For details of the world’s most
advanced Tape Units and Tape
Recorders contact

VERDIK SALES LTD.
8 ,RUPERT COURT, WARDOUR ST.,LONDON, W.1
Gerrard 8266
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TELEPHONE SETS

IN ATTRACTIVE BAKELITE CASE
BRAND NEW EX-GOVT. “F*’ TYPE
ldeal between 2 or
more positions up to
five miles, STORE
EACTORY AND
OFFICE; FARM
BUILD-

and HOUSE. 2 sets in individual
carrying cases, complete with long
life batteries, bells, ringer and
100ft. telephone cable.

£7.10.0 2. %ey e
SPECIAL OFFER OF

AERIAL MASTS

R.A.F. TYPE 50

36ft. HIGH

Kits comprise—9 2in. dia. Tubular
Bteel (Copper Plated) Sections of 4ft.
fength, top-section and base, Plckets,
Guys and Fittings.

YOU can purchase thls nor-
mally expensive MAST for a
fraction of its cost, l.e.,

£7 .10.0 onNLY
{Carr. 7/6)

Please add £1 for (returnable)

wooden carrying case.

The MAST is particularly euit-

able to take aerials for Tx.,

Rx., F.M. and T.V. (especialty

can” be supplied at 11/6 per
sectlon.

U.S.A. 45, AERIAL MAST (10 sections 4ft. 6in. x 2in.,
guys, ete.). This entirely new and complete set in canvas
carrying bag £12/10/= each, carr. 12/ or 2 sets with
additiona) low and high frequency antenna £25 pair.
Carr, extra.

ARMY TYPE 32FT. MASTS similar to above
but 10 lin. screw-sections, “suitable for per-
manent lightweight installation. Kit in canvas
bag, £5/§0/-, carriage 7/6.

Brand New TELEPRINTER EQUIPMENT
CREED AUTOMATIC TRANSMITTER
No. 654/N for telegraph working, in original

cases.
RECTIFIER UNITS 26B. input 110/230 v.
A.C. Output 80+ 80 volts. In original cases.
TERMINAL UNITS 80 + 80. Can be used
with above-26B units.
TELEGRAPH RELAYS 299 AN.

Also other equipment.

TELEPHONE SWITCHBOARDS

@ Rectifier Supply Unit @ 10
@ Fused Protector @ Head an
@ SWITCHBOARD A, D, 1240.
The complete installation as manufactured for
the Air Ministry has 2 exchange lines + 14
extns. + operator. Easily modified. Data
sheets and photos will be sent for 20/- (return-
able).

G.P.O, SWITCHBOARD TL.1806 0 lines,
thru’ connexion, £12/10/-, carriage 15/-.

ears’ spares
Breast Set

Quantity & Exportenquiriesare invited for above
jtems, also other Electronic Component parts.

HATTER & DAVIS (RELAYS) LTD.
128, KENSAL BOAD, LONDOK, W.10. LADbroke 0866

STYUATIONS VAGANT

DEVELOPMENT Engincer with knowledge

telephone practice required for work on
voice frequency communication equipment; good
salary and responsible position available in
medium-sized company for engineer with
initiative and ex?erience in designing equip-
ment for production; well-equipped laboratory
in modern factory with canteen in_ Sunbury,
Middx. area.—Apply, stating age, qualifications,
experience and salary required, to Box 6225.

6788
BRITISH OVERSEAS AIRWAYS CORP&RA-
TION urgently require radio/electrical
mechanics for emplolymen as simulator mech-
anics working on electro-mechanical analogue
computor equipment at London Airport. Duties
{nclude maintenance/overhaul of amplifiers,
servo-mechanisms, etc., and circuit wiring. Some
workshop experience and knowledge of aircraft
would be an advanta§e. Hourly rates of pay
allow flat rate of £10/14 for "44-hour week
attracting proficiency }my of 3d an hour, shift
working averaging 63/- per week.
VACANCIES also exist
FOR simulator engineers for servicing sand
design development work in connection with
modifications on electronic flight simulators,
employing analogue computors; salary, inelud-
ing shift and allowances approximately £950 to
£1,100 per annum. Generous insurance, sick-
ness and pension schemes; excellent staff
restaurant facilities; wide range of sports and
social club activities,—Write, giving details of
experience, to Assistant Staff Manager (SAB-
pointments), B.O.A.C., London Airport. [6826

JUNIOR development engineers and technicians
are offered an opportunity to broaden their
experience and scope to use their initiative in
a newly-formed department primarily con-
cerned with the development of electronic
equipment for the Services; there are interest-
ing positlons for a number of grades of elec-
tronic engineers with or without experience in
this field of development.—Those interested
should write giving details of career to date to
the Personnel Manager (REF. .), The
General Electric Co., Ltd.,, Spon St., Cove&tfg'].

ELENIUM Rectifiers.—Senior Executive re-
quired by e?anding company in North
Midlands area to direct research and production
of selenium Rectifiers; a knowledge of Germa-
nium and Silicon Rectification would be useful;
this is an important appointment with a pro-
gressive organisation and offers exceptional
opportunities to the successful applicant with
sultable experience, initiative and energy.—
Applications marked * Personal'’’ to Managing
Director, Box 5146, quoting details of education
and training, qualifications, career, age and
salary required. All appllcations will be treated
in strictest confidence. {6559

LECTRONICS engineer.—A vacancy exists

for a qualified electronics engineer to take
charge of a small Development Laboratory in
the West London Area; the work is in connec-
tion with the design and manufacture of elec-
tronics equipment for use in the deslgn and
testing of supersonic aircraft; experience in any
of the following would be an advantage: ana-
logue computers, digital computers, servo-
mechanisms and low power pulse circuits; good
salary and excellent prospects for an engineer
with initiative and enterprise.—Apply guoting
Reference No. AC/CHERT/R. 195W to: Person-
nel Manager, A. V. Roe & Co., Ltd., Green-
gate, Middleton, Manchester. 6743

AIBCRAFT electrical engineers, senior &
junfor are required for development of air-
craft relays and switch gear, the work is of
great interest involving electromechanical
principles, . experimental and manufacturing
techniques; initiative and ability to handle all
stages of development are essential for senior
posts; experience of similar work is not essential
for the junior posts although applicants should
have completed National Service; excellent pros-
pects and good salaries for the right peopie:
contributory pension scheme.—Apply in writing
quoting ref. No. B 7055 to Employment Depart-
Industries, Ltd., Great

ment, Thorn Electrical

Cambridge Rd., Enfield. [6778
HE Decca Navigator Company, Ltd.,
Technical Publications Section.—Require

a radio engineer with an interest in technical
writing and/or traiming, to undertake the pre-
paration of handbooks and to take charge of
short training courses on specialised radio-
navigational equipment, ex officers or senior
N.C.O.s with suitable technical qualifications
and experience would be considered; this new
vacancy, resulting from the rapid and con-
tinuous expansion of the Decca Navigator Sys-
tem, offers excellent prospects in a field of
unusual technical lnterest.—Ap}ply in writing,
giving full details to Personnel Officer, Decca
Navigator Co., Ltd., Shannon Corner, New
Malden, Surrey. [6726

A VACANCY occurs for a development en-
gineer in a design group. concerned with
a wide range of small transformers of types
used in radio equipment, fluorescent lighting
and similar applications, preference will be
given to applicants having experience of this
class of work, but young engineers with a
sound basic tralping and limited experience
will be considered, and, 1f successful, wil]
the opportunity of gnlnlng practical

esign problems met In fulfilling
and military specifications, an
attractive salary is offered together with good
future prospects, the company’s main labora-
tory is situated in the London area but there
are also several vacancies In our Portsmouth
unit.—Please reply, glving details of qualifi-
cations and experience to Box 6384. {6811

LUSTRAPHONE

MICROPHONES

MODEL VRS3

Ribbon ;
Velocity g

.
SN\

MICROPHONE

Studio class
Low & High |
Impedance |

A reasonably-priced bi-directional
instrument of high fidelity per-
formance.  For Studio, Public
Address and Recorder use.

T T

C51 SERIES

Stand

with built-in
switch

DYNAMIC

General purpose model—all im-
‘pedances in the Dynamic range.
Suitable for all types of Recorder,
Public Address and General Tele-
communication equipment.

LD/él SERIES

Lustrette

DYNAMIC
MICROPHONE

Specially
designed
for all tape
recorders T

T —————

Low-priced and compact. Avail-
able in various impedances to
permit matched replacement of
all types of Crystal, Condenser or
other microphones

All Lustraphone microphones are
fully guaranteed and backed by
special after-sales service facilities.
Werite for literature and name and
address of nearest stockist.

LUSTRAPHONE LIMITED

8t. George’s Works, Regent’s Park Road,
London, N.W.1. Tel. PRImrose 8844

Gl tR
% BRITISH @ & BesT

A

NN\

" Microphone

B

A\

I
)
»
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The UNIQUE BENDER[

. = |
|

YOU HAVE SEEN

from our successive advertisements
what the UNIQUE BENDER looks
like.

Now we show examples of a few of the
many jobs it will handle. It also makes
angles, channels, folded and beaded edges
and spccial sections up to 89 in. long
Quichly, Accurately, and with Professional
Finish.

For 6 page Folder write to:—

A. A TOOLS =
1072 Whiteacre Rd., Ashton-u-Lyne
Every genuine A.A. tool bears this mark.

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR, SHEET. TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small.  List on Application.

H. ROLLET & Co. Ltd.

6 Chesham Place, S.W.1, SLOane 3463
ALSO AT LIVERPOOL, BIRMINGHAM,
MANCEE)‘?‘ER, LEED3

Good Investments

PRECISION TEMPERATURE CONTROL
OVENS for gquartz crvstals 230 volta 0 cycles B.P.
Give stabllity with suitable crystals of better *han two paris
{o a mi¥lion. Fitted thermostat and thermometer, Teinp.
adjustable 40/60 dcgreea cent. Lab. tested, as new, and
gnarauteed.

WAVEMETER TYPE T.E. 149 by R.C.A., a5 new,
JaD. tested, 200 ke/s. to 20 me/s. Accuracy 0.005%. Com-
plete with crystal and instruction booklet.

400 CYCLE INVERTER 98 volta D.C. Input with
dual output—113 volts d-phase 730 V.A, and 2426 volts
8.P. 250 V.A. Write for list of all sizes.
TRANSFORMERS 230 volts 50 oyeles Input.
3,000/6,060 volta 290 watta output, alr cnoled in meta:
hox, £5/10/-, carr. 3/-. We design and build trans-
formers for all purposes and have many stock sizes; may |
we send you our list or quote to specification?

MUIRHEAD SLOW MOTION DIALS I
4in. colid bruss with heavy Bakellte knob. 10/-, post }/-.
SEWING MACHINE MOTORS New, 230 volta
A.C., radlo and tele. suppressed, supplled complete with
fixing bracket, foot-switch and ncede-iite; for any
ordinary domestic sewing machine. £7/5/-, carr. g/6.
ROTARY CONVERTERS D.C. to A.C., 24 volts
D.C. Input, 930 voits A.C. 50 cycles 8.P. 100 watts output,
£5/5/-, carr. 5f-. 230 volta D.C. input, 230 volts A.C., 50
cyoles 8.P. output 200 waatts, £15. Carr. 10/-. Starter 45/-.

Leslie Dixon & Co.

Dept. A, 214 Queenstown Road, London, S.W.8 |
Telephcne : MACaulay 2159

SITUATIONS VACANT

STIMATING. E. K. Cole, Ltd., Ma]mesbur%
Wilts, vacancy for estimator, Company is
engaged on electronic equipment. Applicant
should bave had a wide experience in estimating
thxs clnss or work and small quantity produc-
tion, &mcucal shop training is con-
sidered essent englneering apprentice-
shlp desirable. Good salary will be offered and
here is a possibility of housing accommodation
belng avallable to suitable applicant. Full
facilities and contributory penslon
Please apply In writing with details
of education, training and experience to Per-
sonnel Manager. {6758

ELECTQONICS engineer.—The Morgan Cruct-
ble Co., Ltd., wishes to engage a young
ineer to work in a section which is respon-
slbe for the installation and maintenance of
the instruments in use thetr factories and
laboratories; candiates, aged 25/55 should for
greterence be of ONC standard, and must have
ad experience im servicing and building fac-
tory and laboratory test equipment and have
some knowledge of proprietary electronic equlp-
ment; this post is permanent and pensionable,
with good working condltlons, canteen and
5-day week.—Please app.{ in confidence, to _the
Staff Department, {ersea Church Rd.,
S.W.11, and quote Ref. U2/15 16805
ENGINEERS assistant engineers and labora-
tory assistants are required by Louis New-
mark, Ltd., for its expanding laboratories at
New Addington, Surrey, the work includes the
design, development flight testing of auto-
matic pllots for helicopters; (a) engineers with
degree or equivalent and/or experience in
design and development of light electro-
mechanical devices, servo-mechanisms or air-
craft electrlcal etéulpment (b) assistant en-
gineers with or lnter-B.Sc. and/or ex-
perience In develupment of light electro-
mechanical devices; (c) laboratory assistants
with experience of e]ectncal electro-mechanical
or electronic development

wor
PENSION scheme.—Apply in wrltlng givm%
full particulars to Personnel Officer, Prete

Works, Purley Way, Croydon, Surrey.

LECTRONIC Engineers who bo
specialise in the servlcing of Hollerlth
Electronic Computers (HEC) are invited to
apply for employment with The British Tabu-
lating Machine Co., The a%)hcants
should have had varied expenence her . in
industry or in the services (i.e., P.O. Radio
Electrician, R.N. and etc.) on radar, tele-
vision or similar complex electronic equlpment
Pre!erence will be given to qualified men hold-
.C. Electronics, .N.C. Electrical or

sxmll Cty and Guilds Radio and Telecom-
municatlon although this will be waived for
.M. Forces candidates who have received

a &;roprmte service tralning, but a high stand-
mathematics is desirable. Good salaries

are patd during training and subsequent pro-
gress will be according to ability. The stafl
appointment is with a non-contributory sick
pay scheme, a contributory pension scheme and
€t¢. Suitable qualified applicants aged 25/35
years of age should apply In strictest conﬂdence
to the Staff Manager, Field Engineering,
llj'msh ’I‘al.bulutmg Machine Co., Ltd., 17,

w

ECHNICAL Assistants Grade 1 required by
Kumasi College of Technology. Gold Coast.
Department of Electricai Englneering (M2C/
41848/WF) and Radio Research Laboratory

(Ionosphere Research) (M20/42178 WF). A
pointment for two tours norma ten mon!
each in first instance, either (a on agreement
with pros ct of pensionable employment salary
scale (inc g 5% non -pensionable addition),
£871, rlslng to £1,060 a year, or (b) on con-
tract’ with above salary scalé plus 10% con-
tract addition and gratuity at rate of £150

Park
6732

By

a year. Commencing salary accordln to_ex-
perience. Outfit allowance uf SR ET=
rished quarters available for oﬂicer and
family. Free passages. Leave on full salary

normally granted snnu dy Preservar.lon of
superannuation rights under F.S.S Scheme
might be arranged. Cand.ldates must. possess
.N.C. or equivalent and have experience in
research laboratories of manufacturer of tele-
communications equipment or of an operating
orgamzat.mn —Write to the Crown Agents, 4,
Millbank, London, S.W.l. State age. name in
biock letters, (ull qualifications and experience,
aad quote the reference number shown agams(
the post applied for. (6875
IB .M. UNITED KINGDOM LIMITED requires
a number of electrical and/or electronic
englneers for trainlnu on electric and electronic
data  processl nﬁ machines (punched card
accounting machines and digital computers).
Men aged 21-30 who have reached H.N.C. stan-
dard or equivalent and who are desirous of a
career In office automation are invited to
apply. Selected men will first recelve a perlod
of basic p.actical and theoretical training at
the Company's training centre in London, fol-
lowed by approximately four months' training
with senior engineers on installations in cus-
tomers' offices and will then be appointed to
spacific installations, every consideration being
given to preferred locations. Subsequent
training, ma:nly on computers, arranged as
necessary. Sta:ting salary is £600 p.a., which
is increased by £50 at the end of the four
months’ basic course. Subsequent increases
based on merit will reach £1,000 in 4-8 vears,
and there are excellent opmrtunitles for pro-
motion. Free insurance comes into operation
after one year's se.vice. Applications for next '
course (March) as soon as possible in own
handwriting, piease, to the Personnel Manager.
100, Wigmore St., London, W.1, quoting Ref. |
CE.22. 16715

HANNEY

OFFERS

All components
for Osram and
Mullard Ampli-
fiers and F.M.
Tuners.

Send stamp for list.

L. F. HANNEY

77 LOWER BRISTOL
ROAD, BATH

Tel.: 3811

LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
ODWORKERS) LTD.
Lowlands Rd., Harrow, Middlesex. Byron 3704

PATTERNING ?|

THE SPENCER-WEST
PATTERNING REMOVAL
UNIT TYPE 54

works with any Band Ill convertor unit and com-
pletely removes patterning caused by Band |
breakthrough.

PRICE 2 5/ complete

Fullinstructions for simple fitting provided. From
your Dealer or if in any difficulty we will post
C.O.D. or on receipt of a remittance for 25/- (post

" SPENCER-WEST

LIMITED
QUAY WORKS, GT. YARMOUTH
’Phones: 4794 and 3009

*Grams: Spencer-West, Gt. Yarmouth
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SOLDERING

<IN

ELECTRIC
SOLDERING IRONS

for 25 years
the best

25 watt lastrument Model

A model for
every purpose

Leaflets on request from :

W. 7. HENLEY'S TELEGRAPH
WORKS CO, LTD.
51-53 Hatton Garden,
London, E.C.1
Tel: CHAncery 6822

NEW S.T.C. AND ‘''WESTALITE"”
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products. NOT Surplus.

CURRENT PRICES (1st Jan.)

S.T. & C. EH.T. K3/I5, 4/9; K3/45, 8/10;
K3/50, 9/4; K3/100, 15/10; all post 4d. extra
BRIDGE CONNECTED FULL WAVE.
17v. la., 18/6; 1.5a., 32/6;2.5a.,39/-; 3a., 37/6;
4a.,45/6; 5a.,48/6; all pos:free

33v. 0.6a., 29/-; la, 3|/6 ISa, 57/-; 2a.,

65/-; 3a., 66/-; 4a., 78/-; 88/-; all post
1/6; S4v, la., 42/6; 1.5a., 18/-' 2a,, 9I/- 3a.
92/-; 5a. f=3 72v, la. - 5a., 97/-;
2a,, 00 . la,
80/-; 33 o I10/- Sa.,

217/6 all post |/|O
BRIDGE CONNECTED WITH Tiin.
SQUARE COOLING FINS. 17v. 6a,
64/-; 10a., 74/-, post 2/3.

BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 7§in. SQUARE
COOLING FINS. Both types, same price.
17v. 12a., 124/-; 20a., 144/-; 30a,, 210/-; 50a.,
340/-'33v 6a., 106/-; 10a,, 128/-; 12a., 2|0/-;
20a., 250/- 54v. 6a., |48/- 10a., |80/-

6a., |9o/ 10a., 232/6; 100v. 6a., 215/-
10a., 335/-, all post 3/-.

CURRENT PRICES (1st Jan.)

*“ WESTALITE"” (BRIDGE), 12-15v. D.C.
1.2a., 18/8; 2a, 25/-; 2.5a,, 32/10; 5a., 37/4;
10a., 64/6; 20a., 117/8; 30a., 171/2; 50a.,
278[-; 24v. 1.2a., 18/8; 2.52., 32/10; 5a.,
60/4; 10a., 109/8; 20a, 108/4; 36v., l.2a,
32/10; 2.5a., 60/4; Sa., 82/8; 10a., 154/6;
100v, 1.2a., 60/4; 2.5a., V15/4; S5a., 195/10;
10a., 391/8. All post extra from 1j6—3{-.

E.H.T. Rects,, 14D134, '24/10; 36EHT60,
35/10; post 4d. | m.a. A.C./D.C. meter-rects.

Wholesale and Retail
Special Price for Export and Quantity.

T. W. PEARCE

66 Great Percy Street, London, W.C.1
Off Pentonville R4,  Between King’s Cross and Ange!

| " Wireless School. Manor Gdns..

SITUATIONS VACANT

TV Developmem Engineers requ!red grimarﬂy
for wired systems; to sed on
laboratory in Jersey, but must be repared to
do fleld work in the U.K.; assistance with
housing in Jersey: salary according to quali-
fications, with a minimum of £300 per annum;
all exgenses pald whilst on fleld work. —V\gx;]iée
0

EXCELLENT opportunities at_home and
abroad for men aged 21 to 30 in an ex-
panding technical sales department. Prominent

company established throughout West Africa
has vacaneies in its West African organisation
for technical sales and service managers, and
at its home office for technical buyers. Sound
technical background essential in radio-tele-
communications fleld. Also commercial
experience desirable. Successful applicants will
have to deal with wide range of domestic and
industrial electrical equipment, refrigerators,
telephones, VHF equipment, air conditioners,
etc. Inrespect of overseas appointment familigri-
sation courses would be arranged with manu-
facturers prior to overseas posting. Commenc-
ing salaries according to qualifications and ex-

rience. First-class passage, sea/air, free

urnished quarters, full pay on leave after
approximately 18 months’ tour, pension scheme.
Applicants must glve age, domestlc status, full
details education, commercial and technical
(de rees/dlplomass other qualifications,
national service and business experience. All
applications treated in strictest confidence.
State whether home or overseas post 1S re-
quired. A{vueatlons should be marked TECH.
—Box 605 [6749

SITUATIONS WANTED
ADIO Engineer, good educatiom, smart,
seeks sales representatlve position: clean
lUcence.—Box 6408, {6819

TECHNIC]AN ex-radio officer 1st class
M.G., 10 years’ shore experience instal-
lation, repalr. maintenance, marine electronics,
communications, radar, D/F, echo sounders,
etc., seeks senfor gra(fe situation.—Box 66571929
ADIO/TELEVISION enﬁmeer (38), 21 years
industry, with ability to organise and

control service department, seeks position with
manufacturer, preferably Australia/Canada; any
progressive alternative considered; present posi-
tion 10 years; salary £1,100.—Box 6425. 6831

TECHNICAL TRAINING
LEARN it as you do it—we provide pmctlcal
equipment “combined with instruction in
television, electricity. mechanics
chemlstry. g/lllotoirs hy, etc. erte for lull
details o E nstitutes, Dept. WWA47, Lon-
don, 4 [0006

ITY and Guilds (Electrical. etc.) on ** No
Pass—Nop Fee ** terms, over 95% successes.
—For_full details of modern courses in all
branches of Electrical Technology send for
our l144-page handbook, free and post _free.
B.1.E.T. (Dept. 388A), 29. Wright's Lane,
London. W.8. (0117

FINANCIAL PARTNERSHIPS
LECTRONIC engineer with 1deas seeks
financial backing to develop/manufacture

latest designs; write in confidence.—Box [569.?299

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 88. [C172

WIRELESS operating; attendance and postal
courses.—Stamp for reply t]_? Mdanager, The
ondon

L-TIME courses for P.M.QG. Certs..
C.G.L.1., Telecommunications, Radar Main-
tenance Cert. and B.Sc.(Eng.); prospectus free.
—Technica! College. Hull 10111

IRELESS.—See the world as a radio officer

; shost training
gerlod scholarships, ete,, available;
oarding and day students; stamp fe- prospec-
tus.—WIreless College, Colwyn Bay. {0018

.M.I.Mech.E.,, A.M.Brit.1.LR.E,, City nnd
Guilds, etc, on ‘ No Pass—No Fee"
terms, over 95% successes—or detalls of
Exsms and courses in all ra.nches of Engineer-
ing, Building, etc., wril gage Hand-
book—Free: B.LE.T. (Dept 5878) 9 Wrilghts
Lane, London, W.8.
& Radio. —AMBrltIRE City &

Gullds. R.T.E.B. Cert., etc..
—No Fee' terms; over 95%
talls of Exams. and Home Training Courses
in all brarches of Radio and T/V write for
144  page  Handbook—Free, B.1.E Defn.
3974), 29, Wiight's Lane, London, W.8. [0116

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, stating subject of interest, to: E.M.i.

on “ No Pass
successes—De-

Institutes, Dept. WW39 London, W.4. (Asso-
clated with H.M.V ) (o180
REE! Brochure giving detalls of Home

Study Training in radio television and all
branches of eiecironics. Courses for the hobby
enthusiast, or for those aiming at the
A.M.Brit.ILR.E., City and Guilds, R.T.E.B.,
and other rrofesslonal exammations Tramn
with the College operated by Britain’s largest
electronlcs organization; moderate fees.—Write

E.M.I. lnstitutes, Dept. WW28, London.[g;';ls

GALPIN'S

ELECTRICAL STORES

408, HIGH STREET, LEWISHAM, S.E.I3
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 cofl, in
good condition, 10/-, p/p. 1/6.

EX-GOVT. ROTARY CONVERTORS. 24 volts D.C. Input
50 volta 50 ayoles, 1 phase at 450 watts. OUTPUT (com-
plete with Btep Up Transformer) from 50 volts to 230 volts,
£13/10/= each or CONVERTOR only £9/10/- each.

EX-NAVAL ROTARY CONVERTORS 110 volts D.C.
Ioput. Output 230 volts 50 cycles 1 phase 280 watts
capable of 50 per cent. overload, in good condluon. guar-
auteed welght approx. 110 Ib., £13/10/~ eac

THREE PHASE TRANSFORMER. Double wound. 110 v.-
200 v. and 400 voit. 2 kW. New, £25.

i HP. D.0. MOTORS 110 volts. 3,000 r.p.m., new 35/-;
starters to suit N.V.R., 25/-.

MAGSLIP MOTORS, 50 volts, A.C,, luge slze. a2 new, 8/6,
o/p. 1/8 each. Trans. Type, 15/~ p/p. 1

IRON CLAD Bafety Bwitehes, 2 pole, D.P., D.T., 250 volts
60 amps., new, 18/8, p/p. 1/8 each.

D.C. MOTORS. 24 volts. large size 8/8, p/p. 1/- each.

ROTARY OONVERTORS, new, with all smooti and

control, input 28 volte D.C. Output 300 volits, 260 M/amps.

160 volts, 10 M/amops. and 14.5 voits, 5 amps. Al outputs
re D.O. 46/~ p/p. 2/8 each.

LARGE METER Movements, fairly low PF.A.D., average
inch deflection, very high quality, 7/6. p/p. 1/8 each.

MOVING COIL Meters, all 2 to 3 inches dia., damaged
cnses of glasses, 3 for 10/=, guaranteed one sound meter,
8 for 18/- two sound meters, no junk, all are or sultable
for M/amp. meters

MAINS TRANSFORMERS, ail 200/250 voits primaries (New)
Heavy duty. Output combination of 0/6/12/18/24/30/
86 volta 4/8 ampa. 38/8 each. Ditto 6/8 amps., 51/8 each.
Ditto 15 amps. output, 75/- each. Another eombinstion
of 0/6/12/18/24 voltsa 6/8 amps., 51/ each. Ditto 10/12
amps., 58/6 each  Ditto 25/30 amnps. output. 85/- each.

MEDIUM SPOT WELDER TRANSFORMERS. Input
200/250 volts, OUTPUT combination of 0/2/4/6/8[10/
12 voits at 50/70 lmpa 55 £5I7/8 each. Ditto 120/150 amps.
ontput. £8/10/- cac

ELECTRIC LIGHT OR POWER CREDIT METERS. 10 amp
load 25/~-; 20 amp. load, 47[6, 80 amp. load, 57/6. ?nllv
guaranteed, carriage paid

PREPAYMENT METERS, 1;- siot, set at 2d. per unit,
10 awp. lowd, £4/2/8: 20 smp. load, £5/2/8. Carriage
paid, fully guaranteed.

8d4. SLOT ONLY PREPAYMENT METERS 5 amp. load
only, set at 4d. per onit 52/8 each. Carriage paid.

LARGE RANGE OF VOLT, AMP. AND MILLIAMP.
METERS, from 7/6 cach to 50/- each, sizes from 2in. dia.
up to 7in. dia. Please state requirementa for price.

UTO WOUND Voltage changer TRANSFORMERS. Tapped
0/110"200[&30[‘)60 volts 200 watta, 48/ each; 350 watts.
5718 each: 500 watts, 78/@ each; l 000 watts, £8/5/- each:
2,000 watts, £11 each: 3,000 watts, £17/10/- each.

Any TRANSFORMERS made to order within 7 days from:
date of ordec. Please ask for quote. Numerous other ltems.

MAINS TRANSFORMERS. 1107250 volt tmput 300/0/300
volt 70/80 M/amps., 12 voit 1A, 4 volt 2A.  Useful for
Wireless, Model Traina Chargers, or as an 80-watt
Auto Trsnaformer 1101250 volts, 10/9 ‘each. Quaranteed

MORSE TAPE Recorders with motor or slock-work drive
(NOT radio tape decks). D.C. motors only, £5 each
FILM PROJECTOR by " Rosa.”
with leps, no spools. £12/10/-.

FILM PROJECTOR by G.B., 35 mm. for sound or silent.
As new, with lens and pre-eme. but no lamphouse.
cluding Alm boxes. 0.

DITTO, with lamphouse but no lens cr pre-stage, £20.
50 WATT AMPLIFIER, complete with valves, modern.
£20.

Silent, 36 mm. Complete

20 WATT P.M. SPEAKER in cabinet with transformer.
12in., £8

GOOD FILM for cutting into plate smize, ete,, gnaranteed
sound, very fast. Bpools Giln. by 47 feet, 12/8: ditto,
5¢in. by 24 teet, 7/8. P/F.
Chents in Eire and Nerthern Ireland pleasc ask for quota-
tiop as to carriage charges. The above charges only apply
to England.
SPLENDID ODD BARGAINS FOR VISITORS.
OPEN ALL DAY SATURDAY
PLEASE PRINT YOUR NAME AND ADDRESS.
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UITION
PPORT'U’NITIE‘S in radlo and television
servicing (FM, Band II1 and colour tele-
vision).—Full-time theoretical and practical
onenjyear courses at the E.M.I. College of Elec-
tronics in London, next course commences May
21, early enrolment is advised.—Free brochures
%lvtng detalls of these and other courses from
College of Electronics Depr WWwW36,

10, Pembrldge Square, London, el. Bays-
water 5131/2

OURSES {n Electronics, covering prnctlcal

and theoretical aspects, basic principles,
industrial applications, electronic apparatus,
etc. Also courses in Radlo and TV Engineer-
ing and PFrequency Modulation. Guaranteed
coaching for Brit.l.R.E., City & Guilds, etc.
Study at home under highly qualified tutors.
for free book: International Corre-
spondence Se¢hools, Ltd., Dept. CL.42, Kings-
way, London, W.C.2. [0033

NCORPORATED Practical Radlo Engineer:
home study courses of radic and TV
gneerlng are recognized by the trade as
tanding and authoritative. Moderate fees

a limited number of students only. Sylla-
bus of Instructional Text is free. °° The Prac-
tical leiadlo Engineer " journal, sample copy.

2/-: Y ignment eaks for Superhets.
5/9. —Membersh and entry conditlons book-
let, 1/-, all ost free from the Secretary.
IP.R.E., 20, Fairfield Rd.. London. N.8.
[ooss
BOOKS, INSTRUCTIONS, ETC.

FFERS wanted for ** Wireless Worlds ** from
1935-1956.—Apply Box 5969 (6757

ALE, ‘‘ Wireless Worlds,' Feb. 1952-Feb,
19 56 2 missing, £2/10. —Suburn 24, Rib-
chester Rd.. Sales ury. Blackburn. [6720

SPECIAL OFFER—NOT EX W.D.

NEW E.D.C. ! h.p. Motors, 1425 r.p.m,,
230/1/50 self starting, B/B, foot mounted.

£3.198.6d. 25507 ferinds if ot
satisfied.

MATHEW BROS., 87, Beddington Lane,
CROYDON. Thornton Heath 3402/3,

WANTED
B. C. 312 | B.C. 610E

UNMODIFIED
RECEIVERS | ™ TRANSMITTERS

FREQUENCY METERS 221

we will pay Top Cash Prices
for sets in geod condition.

P.C.A. Radio

Beavor Lane, Hammersmith, W.6
RIVerside 8006

MICROWAVE DEVELOPMENT
DEPARTMENT
Excellent opportunities exist for engin-
cers with experience in the following
aspects of multi-channel and Television
link development.
Waveguide components.
Intermediate Frequency Amplifiers.
Modulators and Demodulators.
Multi-channel carrier techniques.
Installation and overall system testing.
Applications, giving full details of quali-
fications and experience to the

Personnel Manager,
Pye Telecommunications Ltd.,
itton Works, Cambridge.

——D.C. TELEPHONE REPEATER—— | £

Western Electric X-61824, each with two
rectifiers, Western [I5v., 5060 cycles
X.61680B-2". Brand new.

Fulllist available. Send your requirements-

N.A.R. Agencies Ltd.

40 King’s Road, London, S.W.3

= s = = =)
THE DE HAVILLAND

AIRCRAFT COMPANY LIMITED
BROUGHTON — CHESTER

REQUIRE

RADIO
ENGINEERS

for worl on various modern civil and
military type aircraft entailing pre-
installation, testing, overhaul and
repair of radlo equipment. City
and Guild Radio Final Certificate or
National Certificate desirable.
Previous experience of aircraft radio
maintenance essential in either a
service or civilian capacity.

Write stating age and experience to the
Perscnnel Manager, The De Haviiland
Aircraft Co., Ltd., Broughton, Chester.

BOOKS, INSTRUCTIONS, ETC
PPROX. 70 * Wireless Warlds,”
1949, for sale; offers.—Box 6140.

OST coples of the ‘* Wireless World * and

** Electronic Engineering.”” = 1942-1951;
offers.—Colray Engineering, Orphanage Rd.,
Birmmgham 24. [6719

- RELESS World,”” 1943-6 odd copies,

15 647-2856 ‘eom lete, no 1854, go08. con:
dition; Mghest offer plus carﬂave secures.—49,
Knighton Rd.. Plymouth, [6761

TELECOMMUNICA’I‘IONS Principles 1 and 2

m.k.s. units, equivalent to two com-
plete correspondence courses for these C and
G exams. 100 worked, 100 unworked examples,
rice 10, also * Radio Reference,” covers
asic D. and A.C, theory, valves, transistors.
oscillators, R.F., A.F. and power amplfiers,
detectors, recelvers. trensmitters, F.M., .V.H.F.,

1942 to
(6762

aerial arrays, sound, tes. equlpment construc-
tional _technigues, 180,000 words, 588 fig:
rice 25/-.—W, Clarke’ Rlddlford. 384, Tlle-
urst Rd., Reading. [6325
BOOKS WANTED
ANTED, °‘ Wireless World,”” March and
September, 1956.——Box 6166, [6769

AUCTION
SALES every Thursday at 11 am.

ASTERN Auctlon Mart, Ltd.
TELEVISIONS, radios, fridges. wash/machines.
etc., e
ENTRIES accepted working not,
15% commission on lots sold (min. 10/-). No
sale no charge.
WE collect in Greater London area.
gli!!TEHORSE Lane, Mile End Rd., Stepney.

STEPNEY Green 3993, 3206, 1033. o125

JAMES H. MARTIN & CO.
COLLARO Tape Transcriptor, 3 speed. £20. MONARCH
UAS8 Gram-autochange unit, 4 speed with erystal turn-
over bamds. £9/15/-, FM/VHF Tuner chassis ready
wired with 6 valves, inc. | tndicator, 10 elrculta
butlt-in Power SBupply. £17/10/-. SOUND Tape Ro—
corder ownplete with mike and tape. £57/15/-
Soldering Irong, instrument type with neon lamp in
handle, 230250 v. 22/6, postage extra.

Easy Terms available. Stamp (oaly) for List.
JAMES B, MARTIN & CO., FINSTHWAITE, NEWBY
BRIDGE, ULVERSTON, LANCS,

METERS

All types
Any make

Single and Multl-range repaired
and recalibrated

We can convert or supply meters
to your requirements.

PROMPT DELIVERY

E.LLR. INSTRUMENTS LTD.
329 Kilburn Lane, London, W.9.

Tet.: LADbroke 4168

coils
electronic equipments.

of experience, etc. to the

TRANSFORMER DEVELOPMENT

Junior Development Engineer is required to assist
in the design and development of transformers and
for use on telecommunications and other
An interest in the economic
aspects of design and development.
will be given to those persons possessing a technical
background. Applicants should write giving details

Personnel Department,
Messrs. Pye Telecommunications Ltd.,
Haverhill, Suffolk.

NEW ZEALAND

Preference design.

S.E.6.
expected.

We are looking for a

" DESIGNING/ENGINEER 'DRAFTSMAN ~

who is experienced in car radio and T.V, receiver

A single man is preferred and we will pay passage
to New Zealand for a suitable man. Application by
Air Mail (which will be treated as strictly confidential)
to: The Secretary, Autocrat Radio Limited,
P.O. Box 47, Ellerslie, Auckland, New Zealand,
Should give all personal detaxls experience,
qualifications, education and indication of salary
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SPECIAL OFFER

G.E.C,, B.T.H.
WESTINGHOUSE

GERMANIUM CRYSTAL
DIODES

1/= each.

Diagrams and three Crystal Set Circuits
Free with each diode.

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

Postage 23d.
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NEWION CHAMBERS & COMPANY LIMITED

THORNCLIFFE

COMPUTER TECHNICIAN

NEAR SHEFFIELD

The Company invite applications for an appointment, effective
from 1st May, 1957, as STAFF TECHNICIAN to undertake
the maintenance of the Company’s electronic computer installa-
tion which serves the Company’s accounting and other administra-
tive functions, Applicants must be of at least H.N.C. standard in
electronics or equivalent and have some practical experience in the
field of electronics—possibly gained in a radar ‘branch of H.M.
Full training in the construction and working of this

Forces,

particular installation would, however, be given.
starting salary would be paid. Please reply listing relevant details,
including Forces experience, to STAFF OFFICER.

An attractive

RADIO AMATEURS AND ENGINEERS.
We stock the Leak TL/10 and ** Point-One "’
Amplifier and Pre-Amplifier, the new 4.speed
Monarch Changer, W.B. Speakers and
Cabinets, T.S.L. range of goods, and Price and
Bernards Books. We aiso supply valves,
condensers, reslstors and a wide range of
components at keen prices. 6d. in stamps will
bring a list from: The Mail Order Specialists.
RADIO HAM SHACK LTD,,
{55, Swan Arcade, Bradford, |, Yorks.

ARIEL SOUND LTD.

for
¥ Industrial Electronic Equipment
% Prototype Design & Development
% Electronic Assembly Sub-contracting

§7, Lancaster Mews,
London, W.2.
Tel. PADdington 5092

FM and HI- -Fl COMPONENTS

WIRELESS WORLD FM TUNER UNIT
DENCO FM TUNER circuits Is. 6d.

RADIO CONSTRUCTOR FM 2s, 0d,
MULLARD AMPLIFIERS 3s. 6d.
G.E.C. 912 PLUS AMPLIFIER 4s. 0d.
G.E.C. FM PLUS TUNER ® 2s. 6d.

Separale price lists on request to
J. T. FILMER  YAMPOLE BotAte
Tel ;: Bexleyheath 7267

CONDENSERS

Large Quantities Available

CONDENSERS
160 mfd. 290 v. A.O. Fitted with discbarye
resistor. (Intermittent wkg.)8ize 13 X 6§ )l(,gln.

co
80 mfd, 300 voits D.O., wkg., size 7x 43 x !ﬂin.h
eac

26 mtd. 350 volts A.C. wkg. , size 8 X 3 X 3in. each 12/8
10 mtd. 500 volts D.C. wkg., size §x3x2in.

each  §/-
8 mfd. 500 volts D.C. wkg.,size 5 X3 x 1§in. each  4/8
6 mfd. 500 voita D.C. wkg.,slze 5 x 8 x2in.,each  §/-
4 mfd. 2,000 volts D.O. wkg., size X5 x24in.

each 8/8
4 mfd. 1,600 volts D.C. wkg., size 5x3x2iin;

eac

4 mfd. 1,000 volta D.C. wkg., size 5 X 4 x lin.ench  4/8
4 mtd. 700 volts D.C. wkg., size 5 X 24 X 2in. each  4/-
4 mfd. 400 voita D.C. wkg.,size 2} x 2X 2in.,each  3/6
3 mid. 300 volta A.C. wkg.,size 5x3xlin.,each 3/~
2.5 mfd, 360 volta A.C. wkg., size 3} x2x 2in. ea. /=
2 mfd. 1,600 volts D.C. wkg. size 6x3x1{in.
each  3/6
2 mtd. 360 volts A.C. wkg.,slze 5x 2x 1}in.each 3/
2 mfd. 750 voita D.C. wkg., size 24 X2 x 2in. each /-
2 mfd. 400 v. D.O. wkg., size 2} x2x1}in. each  2/8
" 1 mfd. 2,000 volts D.C. wkg » size bxﬂbxlﬂn.

0.5 mfd. 2000voluD0.wkg.slu45x2xlm a
e
0.25 mid. 2,000 volts D.C. wkg., size 2} x2x Hl:.
each. 2/-
Prlcc per dorzen ns advertised jn January and February

AN
BIGB VOLTAGE TYPES. 0.02 uf 8,000 volits
wkg. 0.03 uf 5,000 volts wkg., 0001u!4000

CERAMIC TYPES. 60 pt. 100 pf.,110pt., 1, 000 pt

U AU o 3/8
SILVER AND 'MOULDED MICAS. . .... per 100 22/6
PARMEKO RENTRANT SPEAKERS with 10

ms pressure unit 15 watts. each 110/-

MAGSLXPS A.P.65650 2in. A. P 6549 "ln each 22/6
RADIAL STUD SELECTOR SWITCHES.. . .each b/~
RESISTORS (insulated type)...,.. per 100 15/
CARBON POTS. &0 k., 100 k., 500 k., wﬁ.h Lin.

ERIndle - LR o perdoz. 10/-

All goods offered are ex-W.D.
Please include postage on all orders under £1.

TERMS C.W.O. WRITE OR CALL

W. MILLS,
3B TRULOCK RD., TOTTENHAM, N.17.
Phone: Tottenham 9213 & 9330.

VOIA WKE. o.oevcuueeonensneeonesnne 2/6 .

CATALOGUE
FOR 1956

@ The only
comprehensive
selective
catalogue of
Classical L/P
Records— listing
only recordings
recommended
by the Critics.

@ Nearly 3000
discs listed (as
already available
to Library
members).

PosT 3/- FREE
THE LP RECORD LIBRARY

SQUIRES GATE STATION APPROACH, BLAGKPOOL, LANCS.

& HANDBOOK
— 1957

Also selections on :-

@ The care of
Long Playing
Records.

© The Reproduc-
tion of Long
Playing Records.

@ A Basis for a
Record Collection
(100 Recommend-
ed L/Ps)

® FULL DETAILS
or LIBRARY
MEMBERSHIP

FROM
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These small, high capacity electrolytics have the
electrical advantages of paper dielectric, due to the use of
carefully selected materials and special processing.

Their inherently low-leakage current makes them
suitable for very low-frequency amplifiers where high L.R.
is essential for the lower registers. Telephone equipment
and circuitry working unattended over long periods benefit
from the long life factor of “Superlytics”.

The graph shows the extremely low leakage in com-
parison with that of the standard electrolytic. I.R. is main-
tained even after six months idling and 100 megohms/uF is
attained after only three minutes of applied working voltage,
rising rapidly to 10,000 megohms/uF if left in circuit.

Capacity Tolerance: —20%, +50%.

Working Temperature is —20°C. to 85°C. without
voltage derating; if raised to 100°C. the life may be only a
thousand hours or so.

Polarity is clearly indicated by colour of end seals.

SPECIALISTS

iii

Capacity |Wkg. Volts Dimns. in Ins. TEE.C.
in uF. D.C. L. D. Type No.
12 25 12 0-34 SL78C
25 25 12 0-44 SL73C
50 25 I3 0-6 SL74C
12 50 i 12 0-44 SL73D
25 50 143 0-6 SL74D
40 50 142 0-6 SL74D:
| 100 | 0-34 SL7SE
2 100 | 0-375 SL70E
4 100 | 0-375 SL77E
8 100 12 0-5 SL79E
16 100 142 0-6 SL74E
0-5 150 | 0-25 SL72F
| 150 | 0-34 SL75F
2 150 | 0-375 SL77F
4 150 12 0-5 SL79F
8 150 143 0-6 SL74F
0-5 250 12 0-34 SL75H
| 250 12 0-375 SL77H
2 250 13 0-44 SL73H
4 250 13 06 SL74H
8 250 2; 0-75 SLIIH
16 250 13 1-00 SL24H
32 250 23 1-:00 SL26H
4 500 4% 1-00 SLS3P
8 500 4% 1-375 SL37P

IN CONDENSERS SINCE

1906
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Ersin

imeen | OWER ROAD, LONDON, w.4.

WTD/PD:
—D 23~ chamber,1956.

Multicore Sola

: ers L
Multicore Works, inttet,
Yaylands Lvanua,

Hemel Hempatasd,

Hertfordahire.

Dear Sirs,

. For & S past, ag
ome week.
/ou know, we have been &iving your new ‘-cox"e
>

SAVEIT solde
factories, T & very thorough test in our

that g Tou will be g1
stands u to the highly setrerimin l€" POt of your Sonens "
the claima :hja::\ory, and that it fully HP{IO;&L
aima rou
t t f reduction o "ear)upo:alt(;e“t it as regards the

BUSH RADIO LTD

W. T. DEUCHRASS, WORKS DIRECTOR,
states that Bush Radio Ltd. have tested Ersin
Multicore Savbit Type | alloy on the produc-
tion line and found it to be highly successful.

Bush Radio Ltd. are now using sub-
stantial quantities of this S-core solder which
reduces the amount of copper absorbed from
the solder bit, extending the useful life of bits
by up to 10 times.

Savbit costs less than 60/40 alloy. Full
technical details and advice will be gladly
supplied by the Multicore Technical Service
Department on request.

you misht can Tt occurred to us the

British Patent Nos. 704,763. 721,881

SIZE 1 CARTON

5/- each (subject) i
Savbit Type 1 Alloy is
also available in cartons

containing 53° of 18

1 LB. REEL

Approximately 170 ft.
of 18 s.w.g. Ersin
Multicore Savbit Type
1 Alloy is wound on the
1ib. reel. This is a con-

7 LB. REEL

Savbit Type 1 Alloy
which contains 5 cores I
of non-corrosive Ersin
Flux is supplied in 3
" gauges on 7 Ib. reels for

Solder is also available
N in4 otherspecifications.

=)/ factory use. Ersin venient quantity for Taalocos -
3 A gue Alloy | App. I'gth
Multicore 5-core Solder factories where each fé_e_f. Nc; Tin Lead S-W-G per carton
g i : i | C 16014 60/40 14| 19feet
) is also available on 7 Ib. ) operative uses a com - Teoia-60/40 | — 18— 51 fost—]
reels, in 6 standard tin/lead alloys paratively small quantity of solder at "CTAOTT [ 40/60 13| 17 feet |
and 9 gauges. Prices on application. a time. 15/- each (subject). ] C 14016 | 40/60 | 16 | 36 feet |

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)



