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these components are truly enormous. For instance,
to obtain a frequency of 10c/s a tuned circuit of,
say, 25 henrys and 10xF would be required, and
components of this size cannot be varied very easily,
apart from the low Q that would be obtained.

There are two ways out of this problem. One is
to use two higher-frequency oscillators with easily
accommodated tuned circuits, and make one oscilla-
tor beat with the other. To obtain 10c/s, the two
frequencies could then be, say, 100kc/s and
100.01kc/s. The fundamental frequencies would be
filtered out leaving the 10c/s. This method has
its advantages, but the waveform at low frequencies
tends to become a little ragged, due to one oscillator
“pulling” the other into step during part of the
cycle, and in any case, two oscillators are needed.

The most common approach, and the one we have
employed, is to use a resistance-capacitance-tuned
oscillator. This can be rather more difficult than
the inductive type in several respects, but the tech-
niques are fairly well established and little trouble
should be experienced.

RC oscillators can be further sub-divided into
phase-shift oscillators and Wien-bridge types. The
phase shift variety, shown in Fig. 1, relies on the

Fig. 4.

pair, giving very high
input impedance.

>
Super-alpha

WV Fig. 5. Complete circuit diagram.

<4

Fig. 3. Wien bridge,
corresponding to left-
hand side of Fig. 2.
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COMPONENT LIST

R; 5.6kQ Ry 8.2k Caq 50uF 15V

R, 560Q Ry, 4.7kQ Csy 56pF

R, 4700 R4 1kQ Cos 500pF

R, 4702 Ry4» 68k} Cos 0.005uF

R; 27kQ Rys 20-30k Q* Ca; 0.05uF _

Ry 220Q R,y  400kQ* Csg 1uF 15V reversible elec-
R, 3.3kQ Rys 150Q trolytic or paper

R; 1kQ All resistors are +W, --109,, except Cos- 50uF 25V

Ry 10kQ where otherwise specified. . TR1 0OC44 \

Ry, 12kQ *Selected as explained in text, TR2 0C44

R;; 6.8kQ VR,, VR, 10k  2-ganglog. TR3 0OC42

R;s 1.2kQ VR, 1kO linear TR4 OC71

Ry, 330Q VR, 5000  linear TR5 OC71 )

Ry, 100Q VR;-VRy 100k} pre-sets TR6 0OC42 or equivalents,
Ry; 2700 4-5%, (RADIOSPARES) TR7 OC170

R 1.2kQ s TH, Standard Teiephones R53 TR8 OC170

Ry, 5.6kQ 2 thermistor Z, 0OAZ205

Ry 3300 " C; 2uF paper or electrolytic Zy OAZ205

Ryq 6800 - Co 0.2uF D,-D; OAS8!1

RZO 56Q sy C3 OOZ[LF Ml 50/.LA met.er

Ry, 5.6kQ 5 Cy 0.002uF Slow-motion drive (Jackson Bros.
Ro, 3300 s C; 0.002uF 4511 D.AF)

Ry, 5600 5 Cs 0.02uF Makaswitch shafting assemblies—3
R,, 100Q . C; 0.2uF off (Radiospares)

Ry; 47k Q) Cq 2uF paper or electrolytic Switch wafers 2-pole, 6-way—2 off
Ry 5.6k} Cy 50uF 15V (Radiospares)

R, 4.7kQ) Cip 50uF 15V Switch wafers 3-pole, 4-way—3 off
Ryg 1kQ Cy 50uF Y% (Radiospares) ‘

Roy 56k () Cio 50uF 15V Spacers for switch shafts—8 off
R, 33kQ Cis 100uF 6V medium (Radiospares)

Ry, 2.2kQ Ciy 100uF 15V Burgess microswitch V4TI or similar.
Rgso 2.2kQ Cy;s 8ul 15V reversible or  Coaxial sockets—2 off.

Rys 1kQ 2x16uF in series 3-pin battery plug and socket.

Ry, 1kQ Cis 0.001u.F ' Battery clip connectors.

Rys 47k Q) Cis 8uF 15V Paxolin boards -in Thick.

R 47k Q Cig 3-30pF  beehive trimmer Turnet tags (Radiospares).

Ry, 10kQ Cio 33pkK Suitable handle.

Ryg 47kQ Csyp 50uF 15V PP9 batteries—2 off.

fact that a sine wave emerging from a CR circuit
such as C, R, is shifted in phase with respect to
the input by anything up to 90°. In actual fact, it
is arranged that one such circuit shifts the phase
60° and a further iwo circuits are added to bring
the total phase shift to 180°. The input to the
transistor base is now in the correct phase to pro-
duce positive feedback from the collector, and pro-
vided there is enough of it, oscillation will ensue.
The voltage gain of the transistor must be at least
29, to overcome losses in the phase-shift network.

This kind of RC oscillator is not very attractive
if the frequency is to be varied, because it means
either a triple-gang potentiometer or capacitor, and
the most common type for signal-generator work
is the Wien-bridge oscillator. The basic circuit is
shown in Fig. 2.

The output from TRI1 is amplified and reversed

Sine~-wave

Fig. 6.
output at 10cfs. Dis- at

Fig. 7. Square wave
100kc/s. Rise
is 0.15usec.

Fig. 8.
wave.
tortion is less than time

0.259, over the range. coupled.

532

10c/s square
Oscilloscope
amplifier is directly

in polarity by TR2, which feeds back to TR1 via
the Wien network R, C, R, C,. At a certain fre-
frequency, which can be shown to be equal to

1/(27 /R, C, R, C,), the signal voltage across R, C,
Is in phase with that across the whole network, and
one-third as great. The voltage applied to the base
of TR1 is therefore 180° out of phase with the col-
lector voltage, and provided the gain of the two
stages is three times, to make up the loss in the net-
work, conditions are right for oscillation.

If matters were left like that, however, the Wien
network would not have complete control of fre-
quency. The amplifier itself would tend to exercise
some influence over the phase angle, and the wave-
form would be anything but sinusoidal. The gain
of the two-transistor loop is therefore made as high
as possible, and negative feedback used. In Fig, 2,
Ci, Ry and R, perform this function, the values

Fig. 9. Input to dis-  Fig. 10.
discriminator,

stant-width pulses.

7. ¢ ‘ Output of
criminator diodes con-
across Dy, which re-

jects negative spike.
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32 DIA. HOLES

R HANK BUSHES\\%
X >

.
|

9-VOLT
BATTERIES™ >

BATTERY
SOCKET

being adjusted so that the total gain with feedback
is 3. It can now be seen that the Wien network,
R. and R, form a bridge, which is balanced at the
frequency where R=1/2xfC assuming the R’s and
C’s are equal. To maintain oscillation, the bridge,
shown in Fig. 3, must be slightly unbalanced in
order to supply an input to TRI.

Again, things are not quite as simple as this, and
further modifications must be made. In an LC
oscillator, the amplitude of oscillation builds up
until the transistor or valve begins to distort, when
gain falls and the amplitude is stabilized. Wave-
form does not suffer, as the LC circuit acts as a
“flywheel ” and smooths out the sine-wave. In an
RC oscillator there is no “flywheel,” and the oscil-
lation will either collapse or build up until the
result is almost a square wave. Some form of auto-
matic level control is clearly required, and a ther-
mistor is usually employed in the position of R,
Fig. 2. This is in the negative feedback path to TR2
emitter; if the output amplitude increases, more
current is passed through the thermistor, the resist-
ance of which is thereby reduced. This allows more
negative feedback to be applied, which reduces the
amplitude. In this way, the output is kept almost
constant.

A further modification is required because of the
low input impedance of TR1. This is of the order
of a few thousand ohms in a common-emitter
amplifier, even with an un-decoupled emitter resistor,

WirgLESS WORLD, NOVEMBER 1963

N16swg. x 12 x 12 i
ALUMINIUM ANGLE

MOUNTING BRACKET
METER SCREEN

"
11" LONG DISTANCE PIECES

n 173
132 pia. x Y16
PAXOLIN DISC

6B.A. x Y4 LONG TO CLAMP
“EARS” OF BALL DRIVE\

4 Al
A el GRUB
ﬂ /SCREW
' of |
5 AN

e Bl e/ SPINDLE OF
VRI & VRZ

Vs  DIA. HOLES BRASS COLLAR

6B.A, DRILLED & TAPPED
INTO BRASS COLLAR

8B.A. SCREWS FOR SECURING BRACKET
& BALL DRIVE TO PANEL 3/8”DIA

MOUNTING HOLE
FOR VR, & VR,

FORMICA
PANEL

AN
165.w.g. ALUMINIUM
MOUNTING BRACKET

Fig. 11, Construction of frame and
battery holder. Covers are of
Formica to fit between front and
rear frames.

and with a convenient value of variable tuning resistor,
R,, the transistor shunts the bottom reactive arm of
the Wien bridge. A further transistor is therefore
used to increase the input impedance of the first
stage, the super-alpha-pair connection being em-
ployed. In the circuit shown in Fig. 4, the emitter
current of TR1 is the base current of TR2, which in
turn is less than the emitter current of TR2 by
roughly the current gain of TR2. The base current
of TR1 is therefore extremely small, negative feed-
back from the collector of TR2 serving to decrease it
still further. In this way, the input impedance is
raised to several hundred kilohms, and the Wien net-
work is not shunted. Variation of the resistance
arm of the bridge does not aifect base current and
gain to any marked extent, as it is already limited
by the above mechanism.

Attenuator

The input to the attenuator is set to 1V r.m.s.
exactly by the variation of negative feedback in the
emitter of TR4 (Fig. 5). This signal is then attenu-
ated in two 20dB steps to give outputs of 1V, 100mV
and 10mV maximum in 6002. A continuous control
of level is given by VR,.

Square-wave Shaper

After amplification in TRS5, the sinusoidal signal is
passed to TR6 and TR7 which, together, form a

533
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Schmitt trigger, the outpyy
being a 6-V p.p. square wave,
with a rise-time of 0.-15 usec
The circuit operates over the
whole range of the oscillator
and is useful for many applica-
tions, apart from audio testing,
C,s is adjusted to give neither
an overshoot nor an “under-
shoot” on the positive-going
edge. The output impedance
is 2k{).

The square wave is amplified
by TR8 and used to operate
the frequency-meter circuit.

Frequency Meter

This part of the circuit is
effectively an f.m. discrimina-
tor which needs no lining up.
It has been used for a good
many years In telemetry and
instrumentation, and has also
been used in f.m. tuners. The
output of the square-wave
amplifier is differentiated by
one of the capacitors C,,- C,,
and R,,, the result being a
series of positive and negative
spikes corresponding to positive
and negative-going edges of
the square wave. Negative
spikes are suppressed by D,
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COMMERCIAL LITERBATURE

A forty-page quick reference guide to Mullard Components
is now available from the Components Division of Mullard
Ltd., Mullard House, Torrington Place, London, W.C.1.
9WW 302 for further details.

Ferralon Plastics.—W. W. Chamberlin (Associated Com-
panies) Ltd., of Sartosis Road, Rushden, Northants, have
issued a loose-leaf catalogue illustrating the plastic covering
materials they manufacture for the radio industry. Some
300 finishes with several types of backing are available, and
a representative selection of actual samples appear in the

catalogue.
oWW 303 for further detaits.

Television downlead cables are described in a recent
leaflet from British Insulated Callender’s Cables L.td. Technical
details including constructional data and curves showing levels
of attenuation, in dB’s per 100ft, through Bands 1 to V are
included. Copies of this publication are obtainable from
21 Bloomsbury Street, London, W.C.1.
2WW 304 for further details,

A brochure describing the transistorized American Daystrom
“ pon~contact ” wire gauge is available from Daystrom
Ltd., Bristol Road, Gloucester. This instrument can handle
products with diameters within the range of 0.001 to 0.750in,

+ 0.0001in.
IWW 305 for further details.

American Valve Guide.—The Metropolitan Supply Co.
of 443 Park Avenue South, New York 16, have sent us a price
catalogue of the American valves and tubes they handle.
Called ‘* Buyvers Guide ” it includes some 3,000 types.

IJWW 306 for further details,

Two dual concentric loudspeakers are described in a
leaflet from Tannoy. Both speakers have a frequency response
of 25 to 20,000 c/s and the larger of the two, the ‘¢ Fifteen ”’
has a power handling capacity of 50 watts. The other speaker,
called the *“ Twelve”, is rated at 30 watts. Copies of this
leaflet are obtainable from Tannoy Products Ltd., West Norwood

T.ondon, S.E.27.
2WW 307 for further details,

The microwave and electronic instrument division of
Elliott Brothers (I.ondon) Ltd., have produced a catalogue on
their transistor curve tracer. This instrument can generate
the data necessary to trace and display the characteristic curves
of semiconductor devices on any general purpose oscilloscope.
Copies of this publication are available from Elstree Way,

Borehamwood, Herts.
IWW 308 for further details,

Radio receivers, radiograms and tape recorders
manufactured by the German organization Loewe Opta are
described and illustrated in a 24-page brochure available from
Highgate Acoustics, 71-73 Great Portland Street, London, W.1.
The publication is in English.

IWW 309 for further details,

Aerialite Ltd. have revised their ¢ Aerials and Accessories ”’
wall chart to. include their new range of ‘“ Golden Gain >
u.h.f. aerials and accessories. Copies are available from their
head office at Castle Works, Stalybridge, Cheshire.
2WW 310 for further details.

Decca Radar Ltd., Decca House, Albert Embankment,
London, S.E.1, have just released a brochure on a range of
manual and automatic (electro-mechanical) waveguide
switches for use in microwave systems, laboratory measure-
ments and test circuits. The outstanding characteristic of
these switches is that their isolation is greater than 100 dB
over the whole waveguide band.
2WW 311 for further details.

Publication AEP.25-7 from the Westinghouse Brake and
Signal Company Ltd., 82 York Way, King’s Cross, London,
N.1, is of particular interest to designers and engineers re-
quiring encapsulated rectifier units in bridge, centre-tap
or voltage-doubler arrangements. Among those described
are potted versions with current ratings from one to four

amperes having voltage ratings up to 420V.
2WW 312 for further details.

WIRELESS WORLD, NOVEMBER 1963

A fixed station v.h.f. radiotelephone Type FMI20 is
described in a leaflet from Hudson Electronic Devices Ltd..
of 4 Sydenham Hill, London, S.E.26. These single-channek
equipments, which, to special order, can be modified for seven-
channel operation, employ f.m. modulation and have minimura
outputs of 50 watts (de-rated to 25W in the U.K.) throughout
the frequency range 71-175 Mc/s. A technical specification ig
included.
2WW 313 for further details.

A leaflet describing a new vacuum tweezer system from
the scientific division of the American Schueler & Company is
now available from Schuco International London Ltd., 46
Ravensdale Avenue, London, N.12. The system is completely
self-contained and the vacuum pencil tweezer, which has five
different vacuum pick-up tips, operates from a 220-240V a.c.
vacuum generator.
2WW 314 for further details,

Société Européenne des Semiconductors of 41 rue de
L’Amiral-Mouchez, Paris have produced a 12-page catalogue,
in English, covering their comprehensive range of silicon and
germanium semiconductor devices. These are listed in
tabular form and include construction, absolute maximum
ratings and typical characteristic details. Separate sections
are given for various types of transistors, diodes, rectifiers and
microminiature logic blocks. They have also prepared an
English wall chart for their diodes and rectifiers, and another

for transistors.
2WW 315 for further details.

Literature describing the complete lines of standard products
of the scientific quartz and metals division is availabie from
General Technology Corporation, 3510 Torrance Boulevard,
Torrance, California. Leaflet 7100 describes standard
quartz and pyrex accessories used for diffusion, doping
and heat treating operations in the semiconductor industry.
The division’s line of standard tungsten, molybdenum and
tantalum filaments, used for dielectric coating, metalizing of
plastics, etc. are described in leaflet 7200.
2WW 316 for further details.

A 576-page booklet listing and illustrating the products of
Precision Instrument Components, which range from anti-
backlash gears and ball-bearing to universal multi-ratio gear
boxes and worm and wheel assemblies is now available in the
sterling area from the manufacturing licencees and distributors
Reliance Gear Company, of Almondbury, Huddersfield.
Other things of interest, include instrument differentials with
less than 10 minutes of arc lost motion, breadboard develop-
ment parts, helical gear assemblies and servo gear boxes. The
Reliance Gear Co., who already have an extensive range, have
informed us that the American tie-up has increased their stock
range by some 20,000 items.
2WW 317 for further details.

Plastiglide’s comprehensive range of swivelglides, plastic
guides and ferrules specially designed for the furniture and
radio and television industries are listed in a new 80-page
publication from Plastiglide Products Ltd. of 58 Birming-

ham Road, Stratford-upan-Avon,
2WW 318 for further details.

Imhofs have just issued a booklet describing their range
of over seventy standard handles—many of which are listed
for the first time. Full dimensional details are given, together
with illustrations of each type of handle. Also listed in
this booklet is a wide range of miscellaneous accessories
including hinges, locks, catches, castors, etc. Copies of this
publication are available from Alfred Imhof Ltd., Ashley
Works, Cowley Mill Road, Uxbridge, Middx.

IWW 3198 for further details,

The International Nickel Company (Mond) Ltd. have
published a new leaflet entitled “ The properties of the
platinum metals.” This gives the latest published data on
the basic properties of the six metals in the group and
covers the principal characteristics, which make platinum
metals so important to industry. The other metals in the
group—palladium, rhodium, ruthenium, iridium and osmium
which. possess individual characteristics—are also described
in the publication. Copies are obtainable from the publicity
department at 20 Albert Embankment, London, S.E.l.
2WW 320 for further details.,
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NEW LOW-NOISE TRANSISTOR CIRCUIT FOR
ELECTROSTATIC MICROPHONES

By P. J. BAXANDALL, B.Sc.(Eng.)

Amplitude-modulated R.F. Bridge Method with Many Advantages

THE conventional way of using an electrostatic {or
condenser) microphone is shown, in its simplest
form, in Fig. 1. The resistance R is made so large
that, even at low audio frequencies, insufficient cur-
rent can flow into or out of the microphone capacit-
ance C, during one audio cycle, to cause a significant
alteration in the stored charge Q. Since Q=CV, it
follows that if Q is kept constant, the voltage V across
the capacitance must vary when acoustic pressure
causes C to vary. With the values shown, the
response will be 3 dB down at about 30 ¢/s. From
the point of view of signal-to-noise ratio, however,
it is advantageous to use an even higher value of

MICROPHONE
(sopy T

Fig. 1.  Conventional
electrostatic micro-
phone circuit.

T

resistance than that dictated by the required low-
frequency response.

When, in 1957, the writer first considered the prob-
lem of using an electrostatic microphone with purely
transistor circuitry, it was quite obvious that the im-
pedances involved in a circuit of the Fig. 1 type were
far too high for it to be practicable simply to replace
the valve by a transistor.* _

However, by operating the electrostatic micro-
phone element in a radio-frequency circuit, so that
its capacitance variations are caused to modulate an
r.f. carrier, the above-mentioned high impedances

0
E

* It is interesting to reflect, however, that the notion of tran-
sistorizing the Fig. 1 circuit now seems to be much more nearly
a satisfactory practical proposition than it did in 1957. This is
because some types of silicon planar transistor are now available
which will operate satisfactorily, in very high impedance circuits,
at_cellector currents of a smail fraction of a microamp.

Whilst the signal-to-noise ratio obtainable when using such a
transistor in the Fig. 1 type of circuit would probably be rather
inferior to that given by a valve, there are signs that other ampli-
fying devices may in due course become available which will
overcome this limitation. Omne such device is the insulated-gate
?elfd e)ffect transistor (ref. 1) and another is the insulator valve
ref. 2).
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are completely avoided and a very good performance
can then be obtained with semiconductor circuits.

The general idea of using radio-frequency circuits
for electrostatic microphones is, of course, quite old,
and both frequency modulation and amplitude modu-
lation have been employed.

F.m. systems have the disadvantage that random
noise f.m. on the oscillator output inevitably gives rise
to noise at the audio output terminals. Since the
wanted f.m. is usually of quite small deviation, this
noise f.m. can prevent the overall noise performance
from being up to the highest professional standards.

In an am. system, however, by using a balanced
bridge circuit, random noise modulation of the oscil-
lator may be prevented from reaching the audio out-
put terminals, and it was mainly for this reason that
the author rejected f.m. systems right at the begin-
ning and concenrrated on a.m. bridge circuits—and
if a bridge was to be used, then there was everything
to be said for employing the transformer ratio arm
principle first proposed by A. D. Blumlein.

R.F. Bridge Circuit

The broad ouiline of the system adopted is, then,
to have a radio-frequency oscillator with a centre-
tapped output winding, the micraphone element and
a capacitor of equal value being connected in series
across this winding, forming a bridge network. An
r.f. out-of-balance voltage is then obtained between
the junction of the capacitances and the winding
centre tap, of magnitude dependent on variations in
the microphone capacitance with acoustic pressure.
This amplitude-modulated r.f. voltage is subse-
quently demodulated to recover the wanted audio
signal.

In the first experiments, the centre tap of the oscil-
lator winding was earthed and the bridge output was
tuned to parallel resonance by an inductor to earth
from the junction of the capacitances. This output
was fed straight to a diode detector, the bridge being
set slightly out of balance to give some carrier output
and thus ensure linear demodulation. Quite encour-
aging results were obtained, though it was found im-
portant to select the right type of diode if excessive
detector-circuit noise was to be avoided. Ordinary
point-contact diodes were hopelessly noisy, but
G.E.C. EW78 silicon junction diodes (now obsolete)
gave consistently good results (10 samples tried), the
noise output then being only slightly above the ther-
mal noise level. '

It was soon realized, however, that by emploving
a proper phase-sensitive detector and operating the
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bridge in a nominally balanced state, larger long-
term drifts in the bridge balance could be tolerated
and the possibility of degradation of the noise per-
formance by oscillator noise would be reduced.

It was further realized that by using series instead
of shunt tuning of the bridge output, and by employ-
ing transistors as low-impedance switches in the
phase-sensitive rectifier, the output impedance could
be made low (e.g., 600 ohms), and balanced, without
the need for an audio transformer in the micro-
phone. Also it was expected that the noise perform-
ance would be excellent, For these reasons experi-
ments on circuits using diode detectors were
discontinued.

Fig. 2(a) shows the essential features of the cir-
cuit finally adopted. This circuit was first success-
fully demonstrated in July, 1959, and is the subject
of British Patent Application No. 6118/61.

Starting at the left-hand side, there is a single-
transistor 1-Mc/s oscillator. This circuit was chosen
as being the simplest that would do the job. It takes
about 5 mA at 6 volts, and operates in class B. By
using class C operation, the efficiency could have
been improved, but an extra capacitor would have
been required in the emitter circuit—and one of the
considerations is that every component saved is a
help when it comes to building the circuit inside a
small microphone casing.

The output winding of the oscillator is bifilar,
so as to obtain very tight coupling between the two
halves and thus to ensure that the voltages at the
two ends will be very accurately in antiphase. The
two halves of this winding form two arms of a
bridge, the microphone and an air-dielectric trim-
mer forming the other two arms.

If the bridge is slightly unbalanced, owing to a
change in microphone capacitance, a small 1 Mc/s
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sine-wave voltage will appear at the junction of the
capacitances, and will have a magnitude propor-
tional to the change in microphone capacitance.
The phase of the voltage will change by 180° as
the bridge swings through the balanced condition.
Thus, assuming the bridge to be perfectly balanced
initially, the output waveform will be that of a sup-
pressed carrier radio transmission when the micro-
phone is acted upon by sound waves. '

A very important point is that, looking back into
the bridge output, the above modulated r.f. wave-
form comes from a source of quite low internal
impedance, i.e., the reactance of the two capaci-
tances in parallel, which is about 1,500 ohms—very
different from the values of many megohms asso-
ciated with conventional circuits.

Advantages of Tuning the Bridge Output:—By
series tuning the bridge output by means of the
inductor shown, the impedance seen looking into
the right-hand terminal of the inductor is made
even lower—Q times lower, in fact—but the bridge
output e.m.f. is the same as before. Now, for a
given em.f., the lower the internal impedance of
the source of the em.f., the greater is the available
power. The fact that in this system the tuned
bridge, regarded as a source of modulated r.f. output
signal, has such a low internal impedance, is the
main reason for the excellent signal-to-noise ratio
obtainable.

Of course, if there were no resistive losses, that
is if the Q were infinite, the internal impedance of
the tuned bridge would become zero, and infinite
signal power would theoretically be available, at
least for very slow changes in microphone
capacitance.

In a practical microphone system the Q of the
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series tuned circuit must not be made too high, other-
wise the response of the system at high audio fre-
quencies will be reduced, owing to sideband cutting,
just as in a radio receiver. The resistor shown in
series with the tuning inductor limits the Q to an
appropriate value, in the region of 15.*

The rest of the circuit is concerned with the
democdulating process, which is carried out by a

simple phase-sensitive rectifier employing two
junction transistors.
These transistors are used simply as on-off

switches, which are operated by a reference voltage
derived from the oscillator and fed in between their
bases and emitters through the transformer shown.
When a transistor is driven “on” at its base, it
becomes capable of passing current in either direc-
tion between emitter and collector, or, in other
words, it can function as a bidirectional switch.
This is a great advantage possessed by transistors,
as compared with valves.

Thus the two transistors, driven alternately into
conduction by the 1 Mc/s reference voltage, per-

Fig. 3. Phase-sensitive-rectifier emitter-voltage waveforms:—
(a) 1.5V d.c. applied to output terminals. (b) 20 kc/s sine-
wave voltage applied to output terminals.

form the same function as the two-way switch
shown in the simplified diagram of Fig. 2(b).
Consider one instant of time at which current is
flowing from left to right in the inductor of Fig.
2(b), the switch being supposed, at this instant, to
be in the position shown. Then, while this con-
dition holds, the tendency will be for. the top plate
of the top reservoir capacitor to be charged posi-

tively. . During the next half cycle current will be -

flowing from right to left, but the switch will have
changed over to the lower contact, so that the ten-

dency will now be to charge the lower plate of the

lower  reservoir capacitor negatively, and so on.

* If the microphone amplifier input impedance is high com-
pared with the output impedance of the microphone, then the
resistor may be omitted without loss of h.f. response and with an
improvement in signal-to-noise ratio. The d.c. input resistance of
the amplifier is likely to be almost zero, however, owing to the
input transformer, and.if the damping resistor is omitted, a very
small amount of unbalance of the bridge will give a large rectified
current. For this reason it is considered better to retain the
damping resistor even if an amplifier with a high a.c. input
impedance is used.
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Thus, all the time, the action of the circuit will be
to tend to make the top output terminal positive
with respect to the bottom one. It is easy to see
that, if the bridge is unbalanced in the opposite
direction, giving 180° difference in the phasing of
the inductor current with respect to the operation
of the switch, then the opposite polarity of d.c.
output is produced.

Some Practical Points:—During most of the experi-
mental work the circuit was exactly as shown in
Fig. 2(a). No special arrangements were made for
adjusting the phasing of the signal and reference
in the phase-sensitive rectifier, though a slight
phase adjustment is available by slightly detuning
the series tuned circuit.

Later on, to improve the linearity of the demodu-
lation process, the drive voltage to the base of each
of the switching transistors was increased by about
a factor of two, up to 3.5V rm.s. This exceeds
the base-to-emitter voltage rating of the transistors
used, so two miniature point-contact diodes were
added to prevent driving the bases too far positive.
Small capacitors were shunted across the base
resistors, now 4.7k{}, to give a small reference-phase
correction, thus allowing the series tuned circuit to
be set exactly at series resonance. These measures
improved the linearity at the expense of a small
loss of signal-to-noise ratio. The measured results
given later in this article were obtained with these
modifications present, but the simpler arrangement
1s thought more appropriate for general use.

It may well be asked why the oscillator frequency
was made 1 Mc/s, and several considerations were,
in fact, involved. The frequency must be high
enough to give a good noise performance andia con-
veniently low output impedance. A high frequency
also makes r.f. filtering easier—the filter must have
negligible attenuation at the highest audio frequency
and 100 dB or so at the carrier frequency. On the
other hand, the higher the carrier frequency the
more difficult it becomes to get a really clean per-
formance from the switching transistors. One has
a natural bias towards round numbers and 1 Mc/s
seems about as good a choice as can be made.

The procedure adopted for setting the circuit up
correctly is the following. A 0-1 mA meter is
connected across the phase-sensitive rectifier output,
and the bridge is set slightly unbalanced to give a
small reading on this meter. The slug of the series
tuning inductor is then adjusted for a maximum
milliammeter reading. Finally the bridge is
balanced for zero reading.

Sensitivity of Microphone Circuit:—With reference
to Fig. 2(b), the no-load r.f. output voltage of the
bridge is given by:— C

A .
3 vV, oC A
V2 - ? >< E" ere eee ees (1)

where 8C is the amount by which the microphone
capacitance departs from its balanced value.

With no audio load on the final output terminals,
no power can be supplied to the input of the phase=
sensitive rectifier, since there is nowhere for it to
go. Consequently V, must be such that the peak

value of the fundamental component of the square
3 - 1\. . .
wave on the switch is equal to V,, thus giving zero
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employed can be of very small physical size, how-
ever, thus permitting the final version to be built
inside a microphone casing 2 in diameter and 6 in
long. The smallest size of Mullard “red series”
Vinkor is very satisfactory for the oscillator coil

D. C. Supply via Signal Cable:—In the early stages
of the work, the d.c. supply for the oscillator was
fed in along a separate pair of wires from those
used for conveying the audio-frequency output—
the wires may be seen in the photographs. More
recently, however, the d.c. supply has been fed in
along the audio frequency cable, the necessary
arrangements for doing this being shown in Figs.
4 and 3, for the microphone circuit and the micro-
phone amplifier circuit respectively. The amplifier
is that described in reference (3), suitably modified
to apply the required d.c. voltage to the incoming
line. The amplifier will give an output of 10 mV
rm.s. for any input between 0.15 mV r.m.s. and
150 mV r.m.s., the harmonic distortion being under
0.2% throughout the whole of this 60 dB range.
With this scheme the only microphone cable
required 15 an ordinary twisted and screened pair,
such as might be used, say, with a moving-coil

microphone—and it may be made up 1o at least 100

vards long if required with no appreciable difference
in performance.
It will also be seen, in the Fig. 4 circuit, that the
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separate transformer originally used for feeding the

reference voltage to the phase-sensitive rectifier has

been eliminated, an appropriate centre-tapped

winding being added to the oscillator transformer.
(To be continued)
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‘“ Wireless World Diary”’
THE answers to 1,001 technical and general questions
(from addresses of UK. and overseas organizations to
television standards and from u.h.f. television frequencies
to valve and transistor connections) will be found in the
80-page reference section of the 1964 “ Wiveless World
Diary”. Now in its 46th year of publication the Diary
—giving a week to an opening—is published by T. J. &
J. Smith Ltd, and is available from newsagents and
booksellers or direct from this office. It costs 5s 6d in
rexine or 7s 6d in morocco leather, including purchase

tax. Overseas prices are 4s 8d and 6s 5d and postage
is 4d. '
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WESCON 1963—This Year's Electronics Exhibition in San Francisco

COLD statistics do little to convey the impact of
the Western Electronic Show and Convention on a
European visitor. In the rambling halls of the Cow
palace at San Francisco jostle 850 manufacturers of
electronic equipment, occupying some 1,200 *° booths ”—
a description which aptly conveys the rectangular,
regimented units which make up the stands, markedly in
contrast to the imaginative jumble of European shows.
Over the four-day period of Wescon some 35,000 engin-
eers, technicians and buyers passed through the Cow
Palace, and at the twenty technical sessions over seventy-
eight papers were read.

Wescon is a national exhibition, but due to its location
at either San Francisco or Los Angeles is supported
principally by West Coast manufacturers. As a result,
the exhibition tends to reflect the West Coast preoccu-
pation with the aerospace programme and its peripheral
industries. Technically there are no startling advances to
be reported from this year’s Show, and the general mood
appeared to be one of consolidation rather than spectacular
gain. In answer to increasing competition many major
manufacturers are diversifying into new product areas in
an effort to keep up expansion rates. Texas Instruments
for example stressed the output of its apparatus division
and materials and control division at the expense of
semiconductors, traditionally their strong line. They
introduced their Model 659A semiconductor integrated
circuit tester. This has a capacity of 36 tests on devices
with up to 14 terminals with test times variable from
30msec up to 5 sec, making it possible to perform 36 tests
in 1.5 sec. Also from Texas was an automatic transistor
switching time test system, which will record switching
time from lnsec to 10usec. This company also demon-
strated their Model 2505 variable rise and fall time pulse
generator, with repetition rates up to 25 Mc/s, pulse
widths from 40nsec to lusec and rise/fall times from
20-500nsec.

Fairchild Semiconductors also showed an integrated
circuit tester which tests both logic functions and input-
output conditions on d.c. integrated circuits. Other
Fairchild products shown included two semiconductor
test systems, the Series 250 ‘€ go-no-go >’ multi-parameter
tester and the Series 900 card-programmed data logger.

Hewlett-Packard showed increased diversification of
not only instruments but also, via HP Associates, at
Wescon for the first time, semiconductor products
including step recovery diodes and fast switching diodes.

High-frequency Semiconductors:—Solid state de-
vices for use in the microwave region will shortly be a
reality, as semiconductor manufacturers become in-
creasingly aware of the potentially large market in micro-
wave equipment. V.h.f. transistors, varactors and tunnel
diodes operating in the v.h.f.-uhf. range are now
commonplace, and form the basis for a new family of
devices. These will, according to some observers, even-
tually replace valves, ferrites and mechanical devices now
used in radar and microwave communication systems

Philco, for example, introduced a tunnel diode amplifier
which is reported to provide a maximum noise figure of
4-5 dB and 18-20 dB of gain over bandwidths up to 20%.
Current work at Philco includes microwave switching with
diodes in the range 2,000 Mc/s to 20,000 Mc/s.

Motorola introduced an integrated circuit linear
amplifier for r.f., i.f. and wideband applications from
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d.c. to 300 Mc/s. This consists of a matched transistor
pair interconnected with a diffused silicon bias resistor
and a silicon oxide bypass capacitor.

Sylvania exhibited a series of p-i-n microwave switching
diodes and a line of silicon epitaxial diodes for applications
in the v.h.f.-u.h.f. region. Also on show was a diode
switch with a turn-on time of 5nsec at 4,300 Mc/s.

Westinghouse were showing three new fast switching
diodes and have a family of experimental high-frequency
high-power devices at the laboratory stage.

Silicon planar transistors are now moving into the
v.h.f. and u.h.f. bands. Powers of 10 to 30 watts were
commonplace and the best of the v.h.f. power transistors
with cut-offs of 100 to 700 Mc/s can produce around
6 dB gain at 100 to 200 Mc/s and oscillate up to 500 Mc/s.
This order of performance seems to be achieved by
variations on the °‘interdigitated ” approach. In this
technique, the emitter island is given a winding coastline
to provide a large periphery, and in effect amounts to
paralleling many high-speed geometry transistors. Thus
the power-handling capability can be increased at no
sacrifice to frequency response. Some of the manufac-
turers in this field were Bendix, Fairchild, Texas, Motorola
and Clevite,

Microcircuitry:—These techniques formed a signifi-
cant area in the semiconductor field, no fewer than 33
firms showing integrated circuits, not to mention the
thin film exponents. Though techniques are advancing
steadily here, low vield seems to plague silicon planar
integrated circuits, most manufacturers considering a
109, vyield better than average. General Electric were
showing a simple reference amplifier series, RAL to RA3,
comprising two active elements, a transistor and a Zener
diode. GE report superior temperature stability and
economic advantages over conventional devices for this
unit. Fairchild were showing their epitaxial micrologic
elements designed for digital computer logic applications.
These comprise, among others, buffer elements, flip-flops,
gates, half-adder elements and half-shift registers. Fair-
child claim that using a modified form of NOR logic,
this family of elements permits the synthesis of all
computer logic functions. Westinghouse (Molecular
Electronics Division) were offering a custom-built
integrated circuitry facility. This organization is capable
of designing and fabricating ‘‘ molecular ” block functions
using the customer’s circuit as an analogue. Active
equivalents available include diodes and field effect
transistors using the silicon planar epitaxial technique.
Signetics Corporation offered custom-built integrated
circuits of a more limited nature in that customers could
choose variations on a series of basic integrated circuit
dice.

The thin-film solution to the microcircuit problem still
has advantages over integrated circuitry.in some appli-
cations and several firms were showing flip-flops and
other logic elements.

Laser Techniques:—Lasers were well represented at
Wescon, no fewer than 23 manufacturers showing their
versions of these devices. The trend here is to make
lasers commercially available (as distinct from laboratory
devices), many firms quoting deliveries of 60 to 90 days.
The RCA Lasecon (laser detector and converter) tube
uses periodic permanent-magnet focusing and has a
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semi-transparent photo cathode. Nominal frequency
range (modulation) of the Lasecon with an L-band
helix is from 1 to 2 Gcfs but, by using r.f. mixing,
it can detect modulaticn from 0 to 4 Gce/s. RCA’s
GaAs laser, providing an emission wavelength of 8,400
angstroms, is also available. General Telephone and
Electronics were showing their GaAs laser system.
The type SL-6320 produces a coherent radiation at
8,450 angstroms when operated at 77°K. General
Telephone and Electronics also had an interesting
demonstration of laser communication possibilities.
This was a system which achieved simultaneous trans-
mission of two stereophonic radio channels over a single
laser beam. Information is impressed on the carrier by
duplex polarization of the light beam. The Perkin-
Elmer Model 5200 gas laser is designed for both laboratory
research and systems applications. Standard wavelength
with the mirrors supplied is 6,328 angstroms, but it can
also generate 1.15 or 3.39 microns. Light output of this
device is polarized and in the fundamental mode the unit
delivers 0.5 milliwatts. The Hughes Model 202 designed
for experimental use in the laboratory or in industry,
emits at 6,943 angstroms; total beam energy of 1 joule
minimum, with 750 joules input and a nominal beam width
of 10 milliradians. TRG Inc. reported that its Model
104 laser is being made commercially available. This
pulsed ruby laser system is capable of outputs up to 3
joules at 6,943 angstroms.

Computers:—Though not catering specifically for the
computer industry, Wescon attracted a representative
selection of manufacturers in this field. The accent
generally was on low cost general purpose computers with
wide industrial as well as scientific applications. Digital
Equipment Corporation for example had an interesting
application for their PDP-5, said to be the most economical
computer using a ferrite core memory. Allied to a pair of
Nuclear Data analogue-to-digital converters, the PDP-5
was shown operating as an extremely flexible pulse
height analyser. The usual disadvantages of a special-
purpose analyser is inflexibility of its wired programme;
the PDP-5 overcomes this to a large extent and has the
additional advantage of being useful for a wide range of
computation tasks when pulse height experiments are not
being run. Having a memory cycle of 6 microseconds
the PDP-5 can use some 3,800 of its 4,096 memory
locations as channels and, since two A-to-D converters
are used, multi-dimensional studies are quite feasible.
Also from Digital Equipment Corporation, the PDP-4
was illustrated as an automatic checkout for digital
modules. Shown with a Tektronix 567 oscilloscope, this
computer was capable of performing an a.c. test such as
rise-time, fall-time, pulse height, etc. in 100m sec, and a
d.c. test in 50msec. A typical programme would run
through 45 tests in less than 6 seconds. The LGP-30
computer, being shown by General Precision was oriented
to the small organization, low volume application in
business or engineering. Also having a memory of
4,096 words, the LGP-30 employs a magnetic-drum
memory and has a minimum access time of 6msec. More
ambitious, the Packard-Bell PB 440 computer has a
memory capacity of 32,000 words and a 5usec cycle time
of its ferrite core memory. Among the peripheral devices
available from Packard-Bell were their M20 and M?21
analogue-to-digital converters. Having a pure binary or
BCD output, the M21 is capable of 70,000 conversions a
second with a conversion time of 1.2usec.

Instruments:—Electronic test and measuring equip-
ment formed a large part of the Show and here also the
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mood was one of steady advance rather than startling
innovation. Electro Scientific Instruments demonstrateq
a genuinely new range of instruments. Their new Model
120 Double Ratio Set was particularly impressive,
Capable of 0.2 parts per million resistance comparison,
this direct-reading double ratio bridge makes 1:1 or
10:1 resistance comparisons and eliminates lead and
connection resistance errors by the use of the Wenner
balance technique. The Model 701 capacitance measuring
system features one part per million resolution (with
direct readout in capacitance deviation) and an overall
accuracy of 0.01%. The 242 resistance measuring system
has been married to a punched tape data logging system
giving an integrated systems capability with 0.019,
accuracy. Mikros, a subsidiary of ESI, were showing for
the first time their EM-20 electrostatic electron micro-
scope. This has 10 to 40kV accelerating voltages, auto-
matic vacuum system and built-in camera, as well as
interchangeable lenses. Maximum resolution of this
microscope is around 35 angstroms.

Atomic frequency standards have moved out of the
research area into general engineering applications as
demonstrated by Space Technology Laboratories. The
products division of S.T.L. was showing its portable
rubidium frequency standard Model 1000B. Having a
short-term stability better than 1 part in 10! and long-
term stability 1.5 parts in 1011, this unit obtains its stability
by utilizing the atomic resonance of rubidium 87.

Tektronix showed a new addition to their oscilloscope
range, the Model 647. Fully transistorized and meeting
severe environmental specifications, it accepts plug-in
pre-amplifiers which give it a bandwidth of z.f. to 50
Mc/s at 10 mV/cm, as well as sweep delay facilities,
Hewlett-Packard’s Model 140A is a versatile general
purpose z.f. to 20 Mc/s oscillescope accepting a wide
variety of plug-in units in both axes. The Type 1415A
plug-in unit was particularly interesting in providing pulse
reflectometer facilities in the time domain. The Analab
dual-trace storage oscilloscope uses a truly integrating
storage tube as distinct from the bi-stable variety. The
model 1220 will store images for several months and will
store repetitive signals up to 100kc/s. The Singer-
Metrics Panoramic SPA-12 spectrum analyser operates
from 10 Mc/s to 64,000 Mc/s. Having sensitivities varying
from —105 dBm at S band to —45 dBm at 64 Gec/s,
the SPA-12 has a wide dynamic range, a precise 0—40
dB if. attenuator and a 5-inch c.r.t. The same firm was
also showing a portable fully transistorized spectrum
analyser. The TA-2 accepts plug-in modules and with
the AR-1 unit has a frequency range of 20 c¢/s to 35,000
¢/s; maximum sensitivity being 30pV full scale. E.H.
Research showed a range of pulse generators including
the new solid state Model 123. This pulser combines a
maximum repetition rate of 20 Mc/s with rise-times of 5n
sec and a 25-W average power pulse train. John Fluke,
exponents of differential voltmeters, were demonstrating
their new 831A Microvolt Potentiometer. Basically ‘a
Lindeck type potentiometer with built in null detector,
the 831A extends the measurement capability of a differ-
ential voltmeter to 5uV full scale to an accuracy
at +0.05%.  Full scale ranges go from 54V to 50mV
and input impedance is infinite at null.

The Exact Electronics Type 200 is an interesting solu-
tion to the problem of waveform synthesis. With this
instrument it is possible to build up a complex repetitive
or transient waveform which is composed of 50 individual
segments directly and independently controlled in ampli-
tude, slope and time duration. A family of plug-in
generators provides a selection of the controlling para-
meters for each increment. D.L.

WIRELESS WORLD, NOVEMBER 1963

www americanradiohistorv com


www.americanradiohistory.com

LETTERS T0O

THE EDITOR

The Editor does not necessarily endorse opinions expressed by his correspondeni:

Transistor Cut-off Frequencies

THE purpose of this letter is to draw attention to some
errors in the article under the above title in the September
1963 issue.

The significance of, and inter-relationship between the
various cut-off frequencies has been discussed by a
number of writers. Perhaps the most classical treatment
is that of Hyde (ref. A). Some other relevant references
are included in the review paper (ref. B) quoted below.
This latter article, while not being a substitute for the
accurate, formal treatments of Hyde and others, presents
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the following useful interpretaticn of the significance
of the various cut-off frequencies.

For an ideal, intrinsic transistor, with or without a
drift field, the collector current response to a unit step
in emitter current has the general form shown by the
heavy line in Fig. 1. This waveform may be determined,
with difficulty, by analysis or, more easily, by direct
measurements on an analogue. Experimental observa-
tions on actual, rather than ideal, transistors show
similar collector current waveforms.

Subsequent mathematical manipulations may be simpli-
fied by the use of simple functional approximations to
the time waveform:

An accurare approximation is to use the delayed expon-
ential shown by the dashed line. ™This approximation
is very accurate for times greater than 7y, plus some small
fraction of l/wy. The corresponding frequency varia-
tion of «(jw) includes the time delay as an excess phase
term, viz.:

I_i;_;_.exp(——]amn) .o .o Y

for all frequencies up to a few times w,. Obviously, from
equation (1), wy as defined in the time waveform is
identical with the = cut-off frequency as defined by Tilsley.
A simple approximation is to use the non-delayed
exponential shown by the dotted line. This approxima-
tion may be written, for a unit step in emitter current, as
I(5) = ofl —exp(—wrt)] .. . (2
‘where wr has a value such that the total charge Q which
must be stored in the transistor to allow a given output
current to flow, is the same for both the accurate and the
approximate case (see Fig. 2).
It is but a short step to show that 1/wr may be identified

a(fw) =
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with the d.c. transit time, Q/I,(0), and that this approxi-
mation for a(jw),
- a’l)
o =
(o) = § i €)
can be given an RC significance .in equivalent circuits.
Now, for an ideal transistor,

B = ) @

and if either the accurate approximation for (), eq. (1),
or the simple approximation, eq. (3), is substituted into
eq. (4), the magnitudes are identical in the vicinity of
wg (the B cut-off frequency) and for a decade or more
beyond «g (see Fig. 3).

Further insight into the relationship between w, and
w; may be obtained from an accurate polar plot of
a(jw). As shown in Fig. 4 wy is the frequency at which
the o(jw) locus cuts the 3dB circle, whereas «w; is the
frequency at which the real part of the ajw) locus is

From these and other considerations the following
detailed criticism of Tilsley’s work emerges.

(1) fu f1 and fp are not ““all virtually the same fre-
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quency.” The frequency f, always exceeds f;; the dis-
crepancy is 229%, for low-drift transistors and may reach
100%, for high-drift-field transistors.

(2) fg is related simply and directly to f; and noz fy,
viz.

S8 = f1/Bx . ) .

(3) The relationship (by eq. 4) between « and B involves
vectors and Tilsley’s calculation of a B magnitude of
2.3 when || is 0.7 is erroneous.

(4) The derivations given in the article are based on the
simple RC approximation to «(jw) (shown by the dotted
line in Fig. 4). It is certainly not valid to use this low-
frequency approximation to establish relationships
between high-frequency parameters. As an exercise
in circuit theory, Tilsley’s equation

Jf1= fa.'\/zao_l . .
is quite correct, but this circuit theory is applied to an
inaccurate physical model and the result just cannot
account for the observed differences between f; and f,.

(5) It might be argued that the foregoing comments
are somewhat academic, and that even a 1009, dis-
crepancy between f; and f, is not large in comparison
with the  spread in cut-off frequencies for any given
transistor type. However, from a purely applications
viewpoint, Tilsley’s misconception on the significance
of fs is of vital importance. While admitting that the
gain-bandwidth product is f; (actually it is fr), he suggests
that the bandwidth of both common emitter and common
collector stages is limited to fg. This figure only holds
for the completely unrealistic case of a current soutce
feed; for practical wide-band amplifiers relatively low
source impedances are used and the stage bandwidth is
much greater than fg and can approach 0.5fr.

(6) A final comment concerns the use of the symbols
wr and w;. In this letter I have adopted Tilsley’s con-
vention but my personal preference, and a convention
adopted by some other writers, is to use 1/w; as the transit
time for an ideal transistor and 1/wy as the transit time
for an actual transistor.

D. E. HOOPER

Harwell, Berks.
Electronics Division, UK. A.E.A.

References
(A) Hyde F., “ The Current Gains of Diffusion and Drift Types of
Junction Transistors.,” Proc. ILE.E., Vol. 106, B Supplement, 17th
March 1960, p. 1046.
(B) Hooper, D. E., and Turnbull, A. R. T., “ Applications of the
Charge-Control Concept to Transistor Characterization.”
Proc. I.R.E. (Aust.), Vol. 23, March 1962, p. 132.

The author replies:

Other letters have been received, and in replying to
Mr. Hooper, I hope that I am answering other corres-
pondents.

The article was intended as an introduction to the
difficult subject of the high-frequency behaviour of
transistors and since it catered for readers unfamiliar
with this subject, it is almost inevitable that those who have
made a special study of this field would find it over sim-
plified and to that extent inaccurate.

(i) Perhaps the central point is my assertion that
Ja» f1 and fr are all roughly the same frequency. If «
is plotted as a complex quantity at different frequencies,

then a curve of the form o = a, sech 4/jwrp is obtained
for the internal current gain, where «, is its low frequency
value, and 7p is the minority carrier diffusion time
constant across the base region. This is shown in the
diagram. In the article I was simplifying this to the
dotted semicircle, and this is equivalent to taking only the

first two terms of the expansion of sech 4/jwp in series

0

erequency
4

form. It is true that drift transistors deviate even further
from the semicircle and perhaps I should have mentioned
that then my approximation would be a very rough one.
At normal frequencies of operation, and up to f,, I
maintain that this semicircular approximation is per-
missible as a first approach, and with this simplification
fo f1 and fr are indeed identical. I consider that the
more refined theory which gives f, = 1.22 f; more suitable
for an advanced treatment, and for this Mr. Hooper’s
own paper in Proc. I.R.E. of Australia is excellent.

(ii) Since, in the approximation I have used, f1, fx and
f« are taken as the same frequency, it is immaterial

whether one writes fg = Iy o fg =%

(iii) In the fs section of the main text of the article
(as distinct from the “ Derivations > section at the end),
I purposely avoided any j terms which might not have been
understood by all readers. My sole intention here was to
show by using nothing more than simple arithmetic that
B will fall off much more rapidly than =, and that it is not

unreasonable for fg to be about Ja:

3

In the * Derivations ” section, which I hoped would
be read by those wishing a somewhat fuller treatment,
I presupposed a knowledge of j and gave the correct proof.
(But this, of course, also assuming a semicircular locus
for ).

Mr. Hooper may consider this oversimplification to be
wrong, but I hope he does not think that I didn’t know
any better!

(iv) The expression f; = fy 1/2x,—1 is also based on the
semicircular locus, which Mr. Hooper considers to be
founded on an inadequate physical model. Here again
I must stress that I was reducing the subject to its very
simplest terms consistent with obtaining useful results
for those approaching the subject for the first time.

(v) Mr. Hooper is quite correct. I was considering the
case of current-fed stages, which is a common assumption
in elementary treatises. As he says, wide-band amplifiers
fed from low source impedances can give much higher
gain-bandwidth products.

I feel that the differences between the results obtained
from the greatly simplified approach I adopted and those
obtained from the fuller and more exact treatment Mr.
Hooper proposes, are of importance only to those who
already have a good understanding of this subject, and to
whom the article would be quite superfluous anyway.

I would prefer readers to understand an approximate
treatment than to be unable to follow a more exact one.

This one can find in any good text-book.

D. N. TILSLEY

Noise in Audio Amplifiers

I FEEL there are certain false approximations and surmises
used by Mr. Tharma (“Noise in Audio Amplifiers,”
Sept. issue) which can influence some of his conclusions.

In order to obtain data on tape noise spectrum he has
adapted curves given in his reference 2, which relate to
measurements taken with full track system at a tape
speed of 15in/sec and equalized to N.A.B. standards,
which he has merely bodily lowered by 10dB in order to
compare results with a }'track system at 3.75in/sec. ,

First, the reduction in output e.m.f. produced by

- quartering the track width will be 12dB (actually this will

be more since 1 track standard is less than this fraction of
zin tape) and not 10dB as estimated. The reduction in
tape speed has no effect on the head output e.m.f. for the
same recorded low frequencies. From Tharma’s reference
g (page 193) the output e.m.f. of a magnetic head is given
yi—
V = 4.44 @ f N (Volts)

where @ is the total useful flux; f = frequency and N the
number of turns in the head windings.

Secondly, the reduction in tape speed will lower the
pass band of the system and would thus alter the ““ charac-
ter >’ of the noise spectrum. Fig. 8 and Fig. 10 show the
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noise spectrum extending to beyvond 15kc/s which is
applicable to the original reference at the higher tape
speed but can be considered to exceed normal perform-
ance at 3.75in/sec.

Thirdly, the derivation of the head output e.m.f. for a
2H head by use of the expression V, = 3 /L, mV at
'1 kc/s, seems vague in the lack of inciluding any known
magnetic tape flux value. Reference is made to °full
modulation on tape ” but this has not been defined. If
full modulation means a system in which all the para-
meters have been adjusted for maximum output (at the
stated frequency) i.e. maximum sensitivity for a particular
tape medium, then the figure of 4.2mV for a 2H head
seems unduly low.

Fourthly, the reference data on tape noise spectrum
was originally subjected to N.A.B. equalization of 50
psec (turnover point 3.2 kcfs, where the ear is most sensi-
tive) and cannot therefore be used to give a true com-
parison with a 3.75 in/sec system the equalization of which
is normally 140 usec to 200 usec (1.3 kc/s—800 ¢/s).

Finally, the reference tape noise spectrumn was obtained
with a particular tape (Irish 211) which was subjected
to a bias level corresponding to * peak output for a lkc/s
signal.” The resulting data is therefore only applicable
to ““ zero modulation noise > and it specifically excludes
“ modulation noise > which exists only in the presence
of a signal and is a function of the instantaneous amplitude
of the recorded signal. The data, therefore, cannot be
used to arrive at a dynamic signal-to-noise ratio, but
would be applicable for an assessment of a basic back-
ground tape noise during modulation pauses. If a * zero
modulation > tape noise quantity is shown as a ratio of a
signal at maximum recording level, a typical figure will
be 60 dB. However, for the same medium a “ modulation
noise ”’ ratio carried out to DIN 45 519, sheet 2, will
indicate a  signal-to-modulation ” noise ratio of only
35dB.

London, N.W.7. R. G. T. WARREN

The author rveplies:

Mr. Warren’s comments are very interesting, but
these do not affect our conclusions.

Inaccuracies of a few dB in the tape noise spectra are
not significant as the noise spectra of the amplifiers are
about 15dB below tape noise.

The differences between the spectra with AC107 and
EF86 do not depend on the actual signal output from
the head. So our conclusions are valid, irrespective of
whatever heads or signal levels are chosen.

Obviously, as the amplifier noise is well below tape
noise, it is also very much below modulation noise.

P. THARMA

Tape Guides

HAVING read with interest the recent correspondence
on materials for tape guides, I'd like to suggest an
explanation.

Although ideas in electrostatic forces have been intro-
duced it seems probable that such forces would still be
quite small compared with the simple mechanical fric-
tion, and it is thermal conductivity rather than electrical
conductivity which may influence the result, Similar
effects are well known to mechanical engineers in rela-
tion to bearing metals.

When tape is driven past a tape guide, work is done
in overcoming the force of friction between the two
materials. The work done is equal to the distance
moved by the tape and the friction force opposing the
motion, This work is converted into heat in the small
areas of contact which rise in temperature until equili-
brium is reached between heat generated and heat dissi-
pated. Because the contact areas are small the
temperature rise may be sufficient to melt the contact
“peaks” on the tape guides. The corresponding area
of tape involved is so much greater that heat is more
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readily dissipated and melting is much less likely to
occur and even more less likely to be detected.

This phenomenon of local melting, followed by ad-
hesion and tearing is commonly observed in metal bear-
ings which have been overloaded or underlubricated.
The lubricant in well-designed bearings not only in-
creases bearing support area and substitutes fluid fric-
tion for friction between solids, but also helps greatly
to conduct the heat away without excessive temperatures.
Lubricants are not easily applicable to tape guides. The
high temperatures generated by rubbing solids is well
known by the famous method of starting a fire by rub-
bing dry sticks together, dry sticks are poor thermal
conductors. ‘

If the above ideas apply, one would expect that the
most suitable materials for tape guides would have a high
melting point and preferably a high thermal conduc-
tivity as well as low coefficient of friction. The familiar
highly polished, heavily chrome-plated metal guides
satisfy this requirement well. Glass apparently succeeds,
despite poor thermal conductivity, because of its high
melfting .point compared with synthetic materials like
p.tf.e.

When local melting of tiny rubbing areas on tape
guides takes place, irregular adhesion is likely to follow.
the irregular dragging force in the tape would then be
expected to cause elastic oscillations or flutter in the
tape movement as has been observed.

London, N.W.10. W. G. EALY

Eiectrostatic Attraction

BEFORE we spend time pondering upon the scientific
implications of the tingling sensation experienced by
Mr. Priestley (p. 501, Oct. issue), when he touched his
wife’s hand, could he please confirm that he was not on
his honeymoon at the time?

Send, Surrey. P. J. LEE

N.T.5.C. Colour

MAY I “rise to defend” the N.T.S.C. colour system,
as used in my country for some years, especially to
correct what I regard as a few misconceptions as
expressed in the article in the September issue of W.W.?
For one, the service problem: having recently had
occasion to make a survey along these lines in connec-
tion with my own work, I can report that the unani-
mous opinion of dealers’ service managers, and indepen-
dent technicians, is that colour sets require “far less
service than black-and-white”! (Direct quote from
several.) This may be due in part to somewhat more
careful construction, or closer quality control inspec-
tion, but it is a fact. My own experience verifies this.

As to assorted distortions and differential fadings,
etc., I may hold the world’s record for continuous long-
distance colour TV reception; my best colour station is
over 200 miles from my home in the Arkansas Hills.
During more than eight years of every-day observation,
I have had very little trouble with colour, per se; in
fact, one ot my tavourite *‘ prop stories” concerns the
time when a signal faded completely out, leaving a
Cheshire-cat-like bright red sweater worn by a lady as
the only distinguishable object on the screen! Experi-
mentally turning the colour off eliminated this, leaving
nothing but snow! There have been difficulties, of
course, but no more than in black and white, and very
few of them attributable solely to colour. Colour trans-
missions have, in general, been of excellent quality,
especially the live shows. There have been some diffi-
culties on the taped shows, but the consensus of opinion
among transmitter engineers seems to be that this is due
mainly to inexperience on the part of network operators,
and not to any basic faults in the equipment. TFape
transmissions, as of now, are generally slightly inferior
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in quality to live transmissions, but this can, and un-
doubtedly will, be remedied in the future.

I favour the inclusion of what we call “Color” (in-
tensity of colour, or saturation of colour) and “ Hue”
(the actual “colour of the colour” or tint) controls, for
customer operation. Just as brightness and contrast
controls allow for an infinite range of adjustment on
B/W pictures, from very pale to very dark, so do these
controls allow the user to set up the picture to suit his
own individual ideas! This, I should say, makes for
better customer satisfaction with the whole idea. I’ve
seen, in making service calls and demonstrations, how
wide the range of “proper adjustment” can be! One
will set up the screen with colours barely visible; an-
other to what your author describes quite aptly as rude
almost indecent health!

The only difficulty I've encountered, in actual field
work, is of the type I ran into when setting up a colour
TV for one married couple whose contentiousness was
known far and wide. I set up the screen according to
my own ideas. He promptly said, “It’s too blue “; she
replied, “No, too green!” So I tried to find a com-
promise setting. No luck. Finally, in desperation, I
showed them both how to work the colour controls,
and said quietly, “ There it is—from now on you can set
it up to suit yourself! ” and disappeared into the wood-
work! So they argued happily all that winter about
whether the faces were bluish or greenish! This was
not as bad as it sounds, as they had about run out of
fresh subjects for argument anyhow, and they are now
getting along better (outside of viewing hours) than
ever before!

A final word as to cost. From what I have seen of
the prices, we can expect to see colour TV sets ranging
from $400.00 upwards. Most manufacturers use the
same chassis in all models, the sole difference being the
cabinetry used. Motorola is in production on the new
90-degree rectangular colour picture tube, using a
modification of a previous chassis aside from the special
circuitry required to attain good convergence in the
corners; most others use the original R.C.A. shadow-
mask tube. As far as I can gather, aside from these,
there are no plans to produce in commercial guantities
any types of colour sets other than these two. Set-
makers are still busily conducting colour schools for
servicemen, and these are well attended. Dealers are
reporting greater colour sales than ever, and one large
dealer actually had more colour TV sets on his sales
floor than black and white!

Mena, Arkansas, U.S.A. JACK DARR

Wireless Telegraphy in the Royal Navy

WHILE supporting the principal contention of “Free
Grid ” in your issue of April 1963 (“ Unbiased,” p. 203)
that wireless telegraphy was used by the Royal Navy for
several years before the first installation in a merchant
ship, I feel that he tends to overstate his case when he
claims “the R.N. was using wireless . . . in 1893.” It
is true that Sir Henry Jackson probably already had the
idea of wireless telegraphy in 1893 (a good many people
had); he was unable to put the idea into practice for at
least two years.

My researches into this period are, as yet, not suffi-
ciently complete to give an exact date to the first R.N.
experiments, but we already know the year from Sir
Henry’s own statement: “In 1895, systematic experi-
ments were commenced by me with a view to utilizing
the effect of Hertzian waves on imperfect electrical con-
tacts, for naval signalling purposes.” (Proc. Roy. Soc.,
Vol. 70A, p. 254: 1902.) This means that the first trials
were about a year later than those of Lodge and roughly
contemporary with those of Marconi.

Nevertheless, the Royal Navy was the pioneer of
maritime radio, and not only on a basis of early experi-
ment. The practical value of wireless telegraphy at sea
was demonstrated as early as 1899, when Marconi sets
were installed in three cruisers for the annual manceuvres
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(see G. Marconi “Wireless Telegraphy ” Nature, Vol,
61, pp. 377-380: 1900). This is approximately two
years before the first Marconi installation in a merchant

vessel.
Scampton, Lincoln, ROWLAND F. POCOCK

Television in Hospitals

THE regulations governing the hiring of television
receivers make special provision for the short-term needs
of patients in private rooms. It would not be illegal for
me to hire a television set for my wife, who will be in
hospital for the next fortnight, although I may not hire
one for myself for less than three months.

I am concerned, however, with the possible, not the
permitted. One large hiring service will not consider
contracts below three months, another quotes a mini-
mum charge of £8. I have been urged to have a 625-
line set, although it was admitted that I should then
have to pay for an aerial. It is not certain whether a
receiving licence would also be needed: if so, the total
cost amounts to roughly £1 a day, even without the
pleasure of watching Band IV test programmes.

Surgical cases are usually adequately identified: after
all, the surgeon does not want them to disappear without
paying his fee. Since even the Board of Trade has
shown some consideration for hospital patients, could
not the rental companies risk a few portable sets for the
prudent sick who have insured themselves against the
long wait for the public ward.

London, W.8. THOMAS RODDAM

The arrangement to which Mr. Roddam refers is not inherent
in the regulations, but is a concession granted at discretion to
local dealers who must themselves apply to their regional office
of the Board of Trade.—ED,

RADIO COMMUNICATIONS EXHIBITION

THIS year’s International Radio Communications Ex-
hibition, previously known as the Radio Hobbies Ex-
hibition, which opens at the Seymour Hall, Seymour
Place, London, W.1 on October 30th for four days, is
the sixteenth in the series sponsored by the Radio
Society of Great Britain. The show will be officially
opened by F. C. McLean, B.B.C. Director of Engineer-
ing, at 12.0 on the first day.

The R.S.G.B. will be operating two stations at the
show one using the Society’s headquarters call GB3RS
and the other using GB2ZVHF. The latter call has been
granted by the Post Office especially for use at mobile
rallies, etc. As this is the jubilee year of the Society
a display of historic equipment is included.

As will be seen from the following list of exhibitors
there are a number of “users ”—both professional and
amateur—as well as manufacturers and suppliers of
equipment taking part.

A feature of the exhibition is the annual competitions
for home constructed and commercial equipment. On
the W.W. stand will be demonstrated some of the
recently described pieces of equipment including the
W.W. oscilloscope, stereo balancer and audio signal
generator.

Admission to the show, which opens daily from 10.0-
9.0, costs 3s,

Aveley Electric.

R.S.G.B.
Amateur Radio Mobile

Ralfe Radio.

Society. Roding Boys’ i i
British  Amateur Television Gro%p). ye" Society (Radio
Club. Royal Air Force.
B.B.C. Royal Navy.
Daystrom. . Royal Signals—Special T.A.
Electroniques (Felixstowe). Communications Regt.

Enthoven Solders.

G.P.O. Engineering Dept.
Green & Davis.
Hammarlund.

J-Beam Aerials,

K.W. Electronics,
Minimitter Co.

Philpott’s Metalworks.

Salford Electrical Instruments.
Selray Book Company.

Short Wave Magazine,
Stern-Clyne.

Webbs Radio.

Withers Electronics.

Wireless World.
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U.K.-LEire Section of LE.E.E.

THE Institute of Electrical and Electronics Engineers,
formed by the amalgamation of the American Institute
of FElectrical Engineers and the Institute of Radio
Engineers, is a “ non-national” society with interests in
all parts of the world. The European Region 8 is
regarded as being bounded by the Urals and the north
coast of Africa and already includes sections in the
Benelux countries, Egypt, France, Israel, Italy, Norway
and Switzerland. The formation of a United Kingdom
and Eire Section is now announced with headquarters
‘at 2 Savoy Hill, London, W.C.2, where the I.LE.E. has
offered facilities for meetings, and office assistance.
Officers of the new Section are Dr. R. C. G. Williams
(chairman), Sir Harold Bishop and Sir John Hacking
(vice-chairmen), Dr. R. L. Smith-Rose (treasurer), F. S.
Barton (secretary) and R. C. Winton (assistant secretary/
treasurer). Pending the establishment of an executive
commiittee, an advisory committee drawn from the power
and electronics sides of the profession will act on behalf
of the I.LE.E.E. Board of Directors. Its constitution is
as follows: Dr. T. E. Allibone, Sir Edward Appleton, Sir
Noel Ashbridge, Prof. H. E. M. Barlow, S. L. M.
Barlow, F. S. Barton, P. A. T. Bevan, Sir Harold Bishop,
C. O. Boyse, Dr. R. C. Cuffe, B. Donkin, Dr. P. Dun-
sheath, B. de Ferranti, Sir Archibald Gill, Sir John
Hacking, D. P. Sayers, Dr. R. L. Smith-Rose, Dr.
R. C. G. Williams (chairman) and A. J. Young.
~Membership of the new Section is approximately
1,100. Total membership of the LE.E.E. is 160,000
and of the I.LE.E. 50,000.

Compatiblé S.S.B. Modulation

THE B.B.C. are to test compatible single sideband
(¢.s.s.b.) modulation equipment developed in the Eind-
hoven research laboratories of the Philips Group. If
these laboratory tests prove satisfactory, the B.B.C. may
apply to the P.M.G. to operate an experimental ¢.s.s.b.
transmitter in the h.f. band.

This method of modulation, which basically, is an
-amplitude modulation system having the advantages
of s.s.b., yet can be detected with a conventional envelope
detector (as in a domestic receiver) without introducing
distortion, has been known for a number of years.
Probably the best known of the earlier systems, which
have been developed for h.f. and m.f. applications, is
that of Leonard R. Kahn and a paper by him titled
“A compatible single sideband modulation system”
appeared in the Proceedings of the Radio Club of
America in. March, 1958. The system the B.B.C. is to
test, which has the same objectives as the Kahn system
although it makes use of some different theoretical
principles, is described in the paper “A method for
obtaining compatible single sideband modulation” by
van Kessel, Stumpers and Uyen in the February, 1962,
issue of the E.B.U. Review (No. 71A).

The Netherlands radio authorities have already under-
taken some experimental transmissions and it seems
to be clear from these and other experiments that the
system has several advantages over the conventional
amplitude modulation systems, These include a better
signal-to-noise ratio for an identical transmitter power
(and will therefore increase the service area of the trans-
mitter) and a reduction in adjacent channel interference
(assuming the correct sidebands are chosen and the
transmitters are strategically placed).

The results of the B.B.C.’s tests will be made available
to the C.C.I.R.
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COMPAC Complete

ON the 10th October the final splice in the 8,700-mile
Commonwealth Pacific telephone cable (COMPAC) was
made off Leeward, Oahu, one of the Hawiian Islands
in the Pacific. Extensive testing and “lining up” of
the cable and the shore-based stations, which control
the repeaters, is under way and the system is expected
to come into operation early in December, }inking
Canada with New Zealand and Australia. This is the
second phase in the U.K. to the Far East telephone link
and, using the transatlantic cable CANTAT—which was
commissioned in December 1961—and a new 3,000-mile
microwave link spanning Canada, will provide 80 simul-
taneous telephone channels between the U.K. and
Australia. London and Sydney telephone operators will
be able to dial right through to subscribers at each end
of the link and any of the 80 telephone channels can
carry up to 22 telegraph circuits.

The cost of COMPAC, which has been jointly
financed and organized by Britain, Canada, New Zea-
land and Australia has been put at £26,000,000. The
third phase of the project is the laying of the South-
east Asia Commonwealth cable (SEACOM), which will
connect Singapore, Hong Kong, North Borneo and
New Guinea to Australia and is scheduled for com-
pletion in 1966.

Modifications to Rugby GBR

TO improve the constancy of signals radiated by GBR
(Rugby) at 16kc/s, modifications have recently been
made to the aerial coupling circuit. Frequency is
normally held to a few parts in 10'° but changes of aerial
radiation impedance due to icing, low clouds and move-
ment in high winds can cause not only 509 fluctuation
of radiated power but also changes of phase, amounting
to as much as +45°.

Formerly, long-period changes have been compen-
sated manually by adjustment of a variometer forming
part of the aerial inductance. Now the variometer is
servo-controlled, the phase of the aerial current being
compared with a reference derived from the outpur of
the final amplifier. The new system is capable of
responding to changes of tune during a single telegraph
element of 20msec and with a residual phase error of
less than +1°.

To complete the stabilization the main aerial tuning
coils, wound with 6561/36 Litz cable on 16ft-diameter
wooden spiders, have been stiffened to overcome phase
jitter caused by electromechanical vibration at about 3
to S5c/s during on-off keying,

The overall performance is now such that the aerial
current is constant to 0.1% and the phase relative to
the crystal drive is generally within 0.5° with occasional
excursions to 1°,

The station is widely used as a frequency standard
and for comparison of time signals.

British Weeks in Europe.—The Export Council for
Europe has announced that next year’s ““ British Weeks ”
are to be held in Diisseldorf (23rd-31st May) and
Copenhagen (25th Sept.-4th Oct.). Comprehensive
handbooks have been prepared and are available from
the Export Council for Europe, 21, Tothill Street,
London, S.W.1.
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B.C.A.C. changes to U.K.A.C.—At the annual general
meeting of the British Conference on Automation and
Computation Council held in London on 9th October,
agreement was reached to adopt the new name of
United Kingdom Automation Council. J. F. Coales,
O.B.E., Reader in Engineering at Cambridge University,
was elected chairman of the Council in succession to
Sir Walter Puckey. A list of the 33 professional institu-
tions—including the British Computer Society, the
Brit.L.R.E., the I.E.E., the Inst. of Physics & Phys. Soc.,
and the Society of Instrument Technology—which con-
stitute the membership of the Council may be obtained
from the honorary secretary, F. Jervis Smith, c/o
I.EEE., Savoy Place, London, W.C.2.

TV for Kuala Lumpur.—A Band III 625-line tele-
vision service is scheduled to start in Kuala Lumpur,
Malaya, next month. This is the second city in Malaya
to have television, as a service was started in Singapore
last April, and is part of the first phase of the Malaysian
Television Service. Pye T.V.T. Ltd. supplied and
installed the Kuala Lumpur 5kW transmitter and E.M.I.
Electronics Ltd. have been awarded a contract to supply
£100,000 worth of studio and o.b. equipment. The
transmission and studio equipment for the Singapore
service, which now operates on two Band III channels,
was supplied by the Marconi Company (reported in the
April issue). The associated o.b. equipment is Japanese.

African Communications.—The International Tele-
communication Union (I.T.U.) has sent a small mission
to Addis Ababa to assist in establishing the future tele-
communications network of Africa. The aim of the
mission is to bring about increased direct communica-
tion facilities between African countries. The LT.U.s
assistance was requested by the Executive Secretary of
the United Nations Economic Commission for Africa.

AF.CEA.—The new president of the Lendon
Chapter of the American Armed Forces Communica-
tions-Electronics Association is Capt. J. R. Penfold of
the U.S. Navy. As the membership of the Chapter
includes many British electronics engineers several
members of the executive committee are British.
H. Schwartz (Decca) is 2nd vice-president, and Sir
Reginald Payne-Gallwey (consultant), L. T. Hinton
(8.T.C.) and W. C. J. Nixon (G.E.C.) are associate vice-
presidents.

Apprenticeship Awards.—At the M-O Valve Com-
pany’s apprentices’ open evening (4th Oct.) completed
indentures were presented and also two special awards
for the year’s best apprentices—M. A. Corden (elec-
trical) and C. R. Maund (mechanical). In addition to
craft apprenticeships, which now also include glass
engineering, the firm offers technician and student
apprenticeships, the latter leading to the Dip.Tech. in
applied physics or electrical or mechanical engineering.

Schools Lectures.—Among the series of lectures at
the Royal Institution for sixth form boys and girls from
schools in the London area is one by Sir Lawrence
Bragg on electricity and magnetism. It will be given at
5.30 on 5th November and repeated on the 6th, 12th
and 13th. Prof. R. L. F. Boyd will lecture on the
exploration of the upper atmosphere by space vehicles
on 26th November and again on the 27th and December
3rd and 4th. Applications for tickets should be made
to the Royal Institution, 21 Albemarle Street, London,
W.1.

The Electronic Engineering Association has now
issued Section 2 of its “ Guide for joints on electronic
equipment ” dealing with “crimped joints for general
purpose electronic cables.” Copies of this guide are
available from 11 Green Street, London, W.1.

Total attendance at the Berlin Radio Exhibition,
which closed on 8th September, was 417,500. At the
last exhibition in 1961 there were 387,500 visitors.
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L.F.A.C. Werld Congress.—The International Federa-
tion of Automatic Control held its second world con-
gress in the Swiss Industries Fair building in Basle,
Switzerland, over the period 26th August-4th Septem-
ber. J. F. Coales, from Cambridge University, has been
appointed the new president in succession to Professor
E. Gerecke, who retired at the congress on the com-
pletion of his term of office. The next I.F.A.C. Congress
is to be held in London in June, 1966,

U.H.F. Television Stations.—According to the latest
edition (No. 8) of the list of European television stations
issued annually by the European Broadcasting Union
there are now about 150 u.h.f. television stations
operating in Western Europe. Over 90 of the stations
are in the Federal Republic of Germany and some 50
in Italy. The publication, which lists the stations in
all four television bands, is obtainable from the EB.U,
Technical Centre, 32, avenue Albert Lancaster, Brussels,
price 50 Belgian francs, and includes six bi-monthly
supplements.

The end-of-the-year vacancies on the board of the
LE.E. Electronics Division are being filled by the fol-
lowing: P. A. T. Bevan (I.T.A.) and Prof. A. L. Cullen
(Sheffield Univ.) as vice-chairmen, and Dr. R. L. Beurle
(Nottingham Univ.), H. V. Beck (Marconi Inst.), W. J.
Bray (G.P.O.), E. M. Hickin (G.E.C), Dr. D. W. Hill
(Royal College of Surgeons), J. Redmond (B.B.C.), Dr.
K. F. Sander (Cambridge Univ.) and S. G. Young
(G.P.0O.), as ordinary members.

H.M.S. Leander is the first of several vessels of the
Royal Navy to begin testing a new anti-submarine
device known as Variable Depth Sonar. This device is
towed behind the ship and can be lowered to consider-
able depths to enable a sonar beam to be transmitted
below the reflecting temperature discontinuity layers
which often impede the.passage of sonar transmissions
from hull-mounted apparatus. The equipment, which
was developed in Canada by E.M.I.-Cossor Elec-
tronics Ltd., in conjunction with the Canadian Defence
Research Establishment, has proved very successful in
trials undertaken by the Royal Canadian Navy.

Another Anglo-American Link.—The transatlantic
telephone cable TAT-3, linking Britain to the United
States, came into service on 16th October, just five
weeks after C.S. Long Lines, the American cable laying
ship, left Southampton with 1,700 n.m. of S.T.C. cable
to complete the American end of the project. Details
of TAT-3 were given in the October issue, p. 502.

Band III B.B.C. Station.—The B.B.C. is to build a
Band TII television station at Winter Hill, Lancashire,
to reinforce the existing Band I service from Holme
Moss. Temporary arrangements are being made to
enable transmissions, on Channel 12, to start at the
beginning of next summer and the permanent installa-
tion—which, incidentally, will share the same site as
the present I.T.A. station—should be completed in 1965.

The Electrical Research Association, of Cleeve Road,
Leatherhead, Surrey, has issued a booklet “E.R.A.
Electronics™ to show more clearly what the Association
is doing in the electronics field. It describes briefly
the work being done on the electrical properties of
thin'films, on component reliability, etc.

The third Industrial Photographic and Television
Exhibition opens at Earls Court on 11th November, for
six days. It is open daily from 9.30 to 6.0 (4.0 on

Saturday).

ILMAC 1966.—The third international exhibition and
congress of laboratory, measurement and automation
techniques in chemistry (ILMAC) will not be held
until 1966. The dates are 17th-22nd October and the
venue Basle,
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NEWS FROM INDUSTRY

International Computers and Tabulators Ltd. have
acquired the computer department of Ferranti for a
consideration of £6.25M (1,900,000 fully paid shares
and £1.5M in cash). The personnel of the Ferranti
computer department, which total over 1,900, have been
invited to join the I.C.T. organization. Basil Z. de
Ferranti, M.P., who will remain a director of Ferranti,
has been appointed deputy managing director of I.C.T.
The digital systems department of Ferranti, at Brack-
nell and Oldham, which designs and manufactures
digital and data-transmission equipment principally for
military and other special applications, will not be
transferred to I.C.T., nor will the industrial control
systems department at Wythenshawe.

Electric and Musical Industries Ltd. have announced
that their group profits for the year ended 30th June
topped the &£5M mark. Net profit amounted to
£2,405,000 and showed an increase of £89,000 on the
previous year’s results. Incidentally, the directors said
the electronics side of the business for the year had been
very disappointing.

Net profit of Telefunken G.m.b.H. for the year ended
31st March ameounted to £1,750,000 (DM 19,600,000)
and represents an increase of £187,500 (DM 2,100,000)
on the previous year’s results. Sales compared
with 1961/62 increased by 11% to £73,661,000
(DM 825,000,0005.

Profits before taxation of Decca Ltd. and its subsidiary
companies were stightly up this year (ended 31st March)
at £2,958,000 as against £2,930,000 in the previous
year., Net profits were, however, slightly lower at
£1,444,000 as against £1,482,000 due to increased
taxation.

Waveforms Limited, makers of the “Graph” range
of oscilloscopes, has been acquired by the Metal Indus-
tries Group. The future activities of Waveforms are
at present under review and for the time being all
operations of the company will be conducted from the
M.I. subsidiary Avo Ltd. of 92-96 Vauxhall Bridge
Road, London, S.W.1.

Anglo-French Agreement.—The Marconi Company
has signed an agreement with Compagnie Francaise
Thomson-Houston to produce jointly a new secondary
surveillance radar ground interrogator system. The
equipment for this system, which is to be known as
SECAR, uses transistors throughout, with the exception
of the high-power output stage. Technical discussions
between the two companies have been in progress since
the end of last vear and the main units are now in
course of production.

£1M Orders a Month.—Sir Gordon Radley, chairman
of English Electric-L.eo Computers Ltd., has announced
that his company has received orders at the rate of
£1,000,000 a month since April this year when the
company was formed, following the merger of Leo
Computers Lrd. and the data processing division of
English Electric.

A series of one-day exhibitions is being arranged by
Cossor Electranics Ltd. to display their latest test gear,
v.h.f. communications equipment, delay lines and other
apparatus. The first two shows of the series are to be
held at Queens Hotel, Manchester (13th November) and
Grand Hotel, Bristol (26th November). Invitations may
be obtained from the sales manager of the instrument
division of Ceossor Electronics Ltd., The Pinnacles,
Harlow, Essex.
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d’Aviation),

The Solartron Electronic Group have received an
order to the value of £70,000 from the Air Ministry
for six specialized direction-finding simulators. These
simulators are to be used to train airfield controllers
in the operational aspects of surveillance and secondary
radar d.f. equipments., Solartron have also received
an order from the Royal Navy for a “surface tactical
and blind pilotage trainer,” which has been designed
to provide simulated radar information to several
“model ” ships simultaneously.

Standard Telephones and Cabies Ltd. have been
awarded a £200,000 contract for a new microwave tele-
phone link between London and Bristol. The London
terminal of the new link, which will operate in the
4,000Mc/s frequency band and provide 960 telephone
circuits, will be the new Post Office radio tower.

Kelvin Hughes have installed one of their radar
systems in the new British Railways ship Avalon. The
complete installation comprises two independent, but
switched, radar sets with 12in and 16in relative-motion
or true-motion displays fitted in the ship’s combined
wheelhouse and chartroom plus an additional weather-
proofed 12in relative-motion display on the flying bridge.
Kelvin Hughes are also to supply twenty-five sets of
radar equipment to Northern Trawlers Ltd.

The French Centre National d’Etudes Spatiales is
to build four satellite ground stations. The control and
tracking equipment for the stations, which will look like
the American N.A.S.A. “ Minitrack” centre, is to be
supplied by C.S.F. (Compagnie Générale de Télégraphie
Sans Fil), in conjunction with the electronics division of
the aircraft engine company S.N.E.C.M.A. (Société
Nationale d’Etude et de Construction de Moteurs
and C.F.T.H. (Compagnie Frangaise
Thomson-Houston).

Pye Ltd., in association with Technograph & Tele-
graph Ltd. (formerly Technograph Electronic Products
Ltd.), have formed a new company, Pye Printed Motors
Ltd. Its object is to manufacture permanent magnet
servo motors, with printed circuit rotors, under licence
from Société d’Electronique et d’Automatisme and Cie
Electro-Mécanique of Paris.

To facilitate quick execution of orders from small
electronics firms, maintenance departments, etc., A. H.
Hunt (Capacitors) Ltd. have appointed a number of
regional distributors. These are: Harper Robertson
Electronics Ltd. (Glasgow); A. C. Farnell Ltd. (Leeds);
Holiday & Hemmerdinger Lid. (Manchester); Gothic
Electrical Supplies Ltd. (Birmingham); Lugton & Co.
Ltd. (London); Stewart Aeronautical Supply Co. Ltd.
(Redhill); Wireless Electric Ltd. (Bristol). Bulk sup-
plies will continue to be handled by the manufacturers.

Clyne Radio Ltd., Premier Radio, and Stern Radio
Ltd., have amalgamated and are now trading under the
name of Stern-Clyne Ltd. The company opened its
seventh branch, at 26 Merchant Street, Bristol 1, on
12th October.

Television sales to retailers of the Zenith Corporation
of Illinois topped the million mark in the first nine
months of this year. This is the fifth successive year
for Zenith to pass the million a year mark with television
receivers.

The English Electric Valve Co. have appointed Max
Paul Frey, of Berne, their exclusive agents for Switzer-
land.
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of the Raytheon group, were also showing marine radars
and microwave relay systems designed and built in Italy.

Litton Industries, the American company were show-
ing inertial navigation equipment and electronic test
equipment in the aircraft exhibition. This equipment
has been shown before but they did announce that the
depth of their range of 10 to 1 potentiometers has been
reduced to half an inch.

A number of British, European and American com-
panies had stands. Solartron and EMR, both members
of the same group each had a stand, and a wide selec-
tion of equipment was shown by Philips of Eindhoven.
A particularly impressive display of measuring instru-
ments was seen at the Marconi Instruments stand. All the
instruments on show had been seen at other exhibitions
this year, but advance information on new additions to
their range of modular electronic instruments was avail-
able in their new catalogue which had just been printed.

The Marconi Instruments stand formed part of the
luxurious Marconi Italiana stand. The Marconi Com-
pany of Chelmsford also had space on this stand. A

great deal of interest was shown in the Marconi Italiana
all-transistor multichannel radio link equipment, Type
MH141. Designed to work in the 5925 to 8500 Mc/s
band, the frequency deviation is 200kc/s per channel
and the capacity is 300 to 400 channels.

While discussing colour television systems with
engineers from Radiotelevisione Italiana at their stand it
very rapidly became clear that their choice for the Euro-
pean standard was PAL. This preference was stated
most emphatically. Very different from the way B.B.C.
engineers expressed themselves in July during the
demonstration to the E.B.U. ad hoc colour group.

While there were very few visitors on the first day
of the fair the grounds were crowded on the 2nd day,
and after a fall in numbers on the third and fourth days
the number of visitors, particularly the technically
qualified, began to rise very substantially. A slow start
was perhaps to be expected at an exhibition lasting so
long—fourteen days—but to judge by the way the num-
bers had increased by the fifth day the total over the
period will be very substantial. R.B.

BOOKS RECEIVED

Essays in Electronics, by “ Cathode Ray”. A collec-
tion of twenty-two articles previously published in
Wireless World. This book is complementary to
“Second Thoughts on Radio Theorv> and is the
author’s own selection from his writings during the past
eight years. Pp. 301. Iliffe Books Ltd., Dorset House,
Stamford Street, London, S.E.1. Price 42s.

British Standard 1991: Part 6: 1963.
tions for letter symbols, signs and abbreviations in
electrical science and engineering, including electronics
and telecommunications. Pp. 51. British Standards
Institution, 2 Park Street, London, W.1. Price 12s 6d.

Batteries. Edited by D. H. Collins. Proceedings
of the 3rd International Symposium held at Bourne-
mouth, October 1962. The full papers and discussions
recording developments in primary and secondary cells,
solar batteries and fuel cells. Pp. 464. Pergamon
Press Ltd., Headington Hill Hall, Oxford. Price £6.

Der Transistor, by H. Salow, H. Beneking, H. Krémer
and W, v, Miinch. Volume 15 in the series Technische
Physik in Einzeldarstellungen. Reviews (in German)
the physical basis of transistor action, the technology of
production, general circuit theory and a final chapter on
special types, including tunnel diodes, phototransistors,
unipolar and double base diodes. Pp. 426. Springer-
Verlag, Berlin/Gottingen/Heidelberg. Price DMS82.

Ultrasonic Delay Lines, by C. F. Brockelsby, B.Sc.,
AR.CS., AM.IE.E, J. S. Palfreeman and R. W. Gib-
son, B.Sc. (Eng.), Grad.I.Mech.E. Surveys the develop-
ment and gives the basic design principles of liquid,
solid (including wire) and other forms of electroacoustic
time delay devices used in radar, colour television and
correlation techniques. Pp. 297. Iliffe Books Ltd.,
Dorset House, Stamford Street, London, S.E.1. Price
65s.

Les Fonctions de la Variable Complexe, by A. Kauf-
mann and R. Douriaux. Advanced mathematical text-
book (in French) on the theory and applications of
complex quantities and functions in engineering, in-
cluding electrical networks. Pp. 427. Editions Eyrolles,
61 Boulevard Saint-Germain, Paris V¢, Price NF81.60,
by post.
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Recommenda-

B.B.C. Engineering Division Monographs.

No. 47. “Vertical Aperture Correction Using Con-
tinuously Variable Delay Lines ”, by D. Howorth, B.Sc.
Tech., Grad. LE.E.

No. 48. “ The Development of B.B.C. Internal Com-
munications ”, by J. M. Chorley, AMIEE, and J. S.
Norwell,

No. 49. “ Apparatus for Measurement of Non-linear
Distortion as a Continuous Function of Frequency 7,
by H. D. Harwood, B.Sc., A.lnstP., AM.ILEE., in-
cludes some interesting results from the application of
this method to loudspeaker testing,

The prices of the above, which are obtainable from
B.B.C. Publications, 35 Marylebone High Street, Lon-
don W.1, are 5s each by post.

Printed Wiring and Printed Circuit Techniques.
Survey of the materials, processes and recommended
standards involved in production. Pp. 49. Prepared
by the Electronic Engineering Association and printed
by Iliffe Books Ltd., Dorset House, Stamford "Street,
London, S.E.1. Price 5s (5s 5d by post).

INFORMATION SERVICE FOR
PROFESSIONAL READERS

To expedite requests for further information on
products appearing in the editorial and advertisement
pages of Wireless World each month, a sheet of reader
service cards is included in this issue. The cards will
be found between advertisement pages 40 and 41.

We invite readers to make use of these cards for all
inquiries dealing with specific products. Many editorial
items and all advertisements are coded with a num-
ber, prefixed by 2WW, and it is then necessary oniy
to enter the number(s) on the card.

Readers wili appreciate the advantage of being able
to fold out the sheet of cards, enabling them to make
entries while studying the editorial and advertisement
pages.

Postage is free in the U.K., but cards must be
stamped if posted overseas. This service will enable
professional readers to obtain the additional informa-
tion they require quickly and easily.
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First International Telemetering Conference

SINCE 1950 when the first joint meeting was
held in Philadelphia, proponents of both the military
(largely “aerospace”) and the industrial sections
of the art have met in the U.S. in the National
Telemetering Conferences. This year a major step
forward was taken with the inauguration of the
International Telemetering Conference in London.
This was sponsored in America by the Institute of
Aeronautics and Astronautics, the Instrument
Society and the I.E.E.E., and, in the U.K,, by the
Brit. I.R.E. and the I.LE.E. The L.E.E. were the
“host ” organization, the Conference being held in
the Institution building at Savoy Place.

Scope of the Conference:—Because of the many
technologies involved telemetry is a wide and com-
plex subject. Also, because of the way in which
these technologies interlock, it is not easy to arrive
at clear-cut divisions for discussion. This occasion
was no exception, and it was evident that the joint
programme committees had encountered this prob-
lem which had been made more difficult by the
need to compress a total of 59 papers into what was
effectively a period of only three and a half days.

Nevertheless the original conception of two main
types of telemetry was brought out from time to
time, particularly in connection with what was per-
haps the most controversial issue raised during the
Conference—Has telemetry reached maturity?

As with all good debating points, a considerable
number of arguments were put forward on both
sides, one outcome of which was to enable a picture
to be obtained of the relative state of development
reached in specific areas. Thus it became clear
that, defining maturity as a state of complete de-
velopment, this was much more likely to be achieved
with public utility telemetry (i.e. pipe line control
and electricity distribution systems) than with
systems for aerospace vehicles. Public utility re-
quirements and hence telemetry design can be frozen
at an early stage, whereas aerospace vehicles and
their instrumentation systems are almost invariably
under continuous development. For public utility
and similar applications telemetry systems have
been produced which could be described as mature
at the time they came into use.

The last point was brought out clearly in “ Thirty
Years of Grid Telemetering ” by Mr. P. F. Gunning.
Equipment described in this paper gave the per-
formance demanded of it and did not have to be
replaced by new systems until fresh operational
requirements arose. For instance the “phototele-
meter,” introduced in 1935, remained in service for
nearly 20 years. This and other grid telemetering
systems associated with the 30 years period covered
by Mr. Gunning were shown working in their origi-
nal form in the conference exhibition at Savoy Place.

Technical Thought and Practice:—The speakers
whose names have already been given were those
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who set the scene in the opening session of the
Conference. From there on presentation was in the
hands of rapporteurs with the object of giving the
maximum possible time to discussion.

Most of the American papers were concerned with
aerospace matters, notable exceptions being papers
on oceanographic and biomedical telemetry, and a
description of a supervisory control system for a
large natural gas pipeline network stretching from
the Mexican border to the eastern seaboard of the
northern States.

Working Speeds

The last system was of particular interest in that
it was the first of its kind in the United States and
had only been brought into use comparatively re-
cently (installation was in 1962). Although not oper-
ating in the 150,000 bit/sec range of the Goddard
Data Central scheme, this pipeline telemetry system
was entitled “high speed” by virtue of its working
speed of 1,000 bauds (bits per sec). Several speak-
ers remarked on this value and contrasted it with
the much lower speeds adopted in the past for many
public utility applications, especially for the main
electricity supply links in the United Kingdom.
Obviously speed of operation is limited by the band-
width which is available. This clearly has an
economic aspect—cost increasing with the band-
width which is made available. However it was
stated in the paper that in 1960 the Bell System
Dataphone provided a data handling facility with a
system rate 80 times that of an ordinary telegraph

circuit at only four times the cost, and that overall

the “ per-bit rate ” became cheaper with increase in
bandwidth. )

In the circumstances therefore the fact that a con-
tract was awarded to a British company in 1960 to
supply a 1,200 baud system for a pipeline in Asia
became significant. The main features of the system
were outlined by a representative of the firm con-
cerned (Serck Controls Ltd.) during the discussion
period.

This account was followed by one from Ferranti
(Edinburgh) of an X band microwave radio link using
pulsed magnetrons operating directly from digitally
coded telemetry signals. The link had been supplied
for another Serck Controls installation—for the Das
Island offshore oil project—and all the equipment
from both firms had had to be designed to with-
stand the extremely adverse environmental conditions
of the Arabian Gulf. A set of demonstration equip-
ment was shown in operation at the concurrent Inter-
national Telemetering Exhibition at the Hilton
Hotel. This set incorporated a representative
selection of Serck Controls telemetry equipment
working in conjunction with Ferranti radio link units
of the Das Island type.

At this point it is apposite to consider the position
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reached with “public utility” telemetry in Europe,
and in the United Kingdom in particular, and—in
the light of comment at the Conference—to compare
it with that in north America. More than one
speaker from the U.S. did not hesitate to say that
“power industry” telemetry systems in the U.K.
and Europe were ahead of their American counter-
parts. This situation was also evinced by the Hilton
Hotel exhibition where all the British and European
firms in general were concentrating to a great extent
on industrial telemetry in one form or another,
whereas the American exhibitors were concerned
more with aerospace techniques and equipment.
There will, of course, always be a number of funda-
mental differences between the two fields. Neverthe-
less, there is an increasing tendency for many basic
techniques to become common to both.

P.C.M. and T.D.M.

One of the most outstanding examples of this trend
is the adoption of pulse code modulation and time
division multiplexing for telemetry systems for

American aerospace vehicles such as the Minuteman

missile, and, in parallel, for the more sophisticated
industrial telemetering and telecontrol systems. The
main differences lie in the degree of complexity of
the individual pulse group “words” together with
the redundant pulses (e.g., parity bits) included in
them for error checking, recognition, etc., and in the
methods used for scanning synchronization.

Thus the p.cm. code used for the Minuteman
missile is based on a 27-bit word. The last three bits
of the 27 are used to give word identification; as for
instance in the “telemeter word” where two 8-bit
analogue data blocks converted into digital form are
separated by an 8-bit digital block containing
guidance and control data. For the Compagnie des
Compteurs system for electric power networks a 25-
bit word is used, but in this case 9 bits are utilized
for checking—5 bits (numbers 9 to 13) for the com-
plementary value of the address, itself sent as a 5-bit
group, and 4 bits (numbers 22 to 25) for transmitting
in natural binary code the number of “ones” in the
word. It is of interest that the code structure
adopted for the U.S. high-speed pipeline system is
considerably more complex than this, two 36-bit
words being contained within an 82-bit message
block. The actual information is carried by the first
36-bit word and the second consists of the same
number of bits to give a complement check of the
information word. The remaining 10 bits are spaced
on each side of the two main groups to provide 5-bit
start and 5-bit stop signals. It will be appreciated
that such a large amount of redundancy should pro-
vide the high degree of system integrity which is
considered necessary for this type of application. It
was stated that “no information was preferred to bad
information,” i.e., the latter is rejected whenever
errors are detected, a measure which is usually pro-
vided for in most public utility supervisory schemes.

The other main element of time division multi-
plexing, namely, synchronization, is achieved either
as a direct locking action or by some form of “start-
stop ” or periodic correction applied at the receiving
end. A method which appears to fall in the first
category is employed in the Westinghouse binary-
coded decimal (“Westronic”) system in which a
master generator at the central contro!l station drives
transistor scanning systems at both master and out-
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stations. This equipment was shown at the I.T.
Exhibition, where it was intimated that this was a
three-frequency system in that the synchronizing
drive signals were transmitted on a “middle fre-
quency.” The other two frequencies are used to
transmit information by conventional two-tone
methods, signals being held in a temporary store or
register at the receiving end from which they are
transferred to the final (control) register through
standard gating circuits, provided synchronism over
the scan period has been “proved” and parity
checking has been carried out satisfactorily. System
operating speed lies between 100 and 250 bauds, the
upper limit being extended to 350 bauds when
required subject to the additional communication
bandwidth being available.

The G.E.C. (Electronics) “ Teledata” equipment

- i3 typical of frequency division multiplexed systems

designed to work over G.P.O. or equivalent circuits.
The gear is fully transistorized and its working
range of —10°C to +45°C may be taken as being
representative, somewhat higher figures being given
for the transmitter section and for storage and trans-
portation. In its standard form the system provides
24 basic channels, demultiplexing being carried out
by conventional bandpass filters.

One system of interest, described at the Confer-
ence, had been developed by S. Smith and Son
specifically for use in coal mines, and to meet the
requirement for intrinsic safety. The intelligence
which has to be passed from the working areas to
a central control station on the surface may either
be in analogue or on/off form, and time division
working using a solid state multiplexing switch was
adopted. Solid state devices are, in fact, employed
throughout, their low working power level making
a significant contribution to satisfying the intrinsic
safety criterion.

In the equipment shown a relatively small num-
ber of data channels—six—were provided; trans-
mitting units and receiver being linked through a
phantom transformer arrangement in order to econo-
mize in the number of conductors required. Power
supply to the remote units, and their signals.in the
reverse direction, are carried over this common
cable network. The phantom transformer system
is stated to give the necessary d.c. isolation between
the receiving equipment and the underground units.
Construction of the underground transmitter units
is based on plug-in printed circuit boards contained
within 4 in thick steel cases. External connections
are made through waterproof plugs and sockets
specially developed for this project, and having ex-
tremely low contact resistance and extraction force.

Mechanical Engineering

An outstanding paper falling in the °Industrial
System” category was concerned with the tele-
metering system evolved by the Central Electricity
Research Laboratories for the study of the vibration
behaviour of steam turbine blades under working
conditions.

Several unique problems were encountered during
the development of the steam' turbine telemetering
equipment, particularly with regard to the high tem-
pertures (150°C) and accelerations (5,000 g) and the
presence of steam and water. The “capsule”

(Continued on page 567)

WIRELESS WORLD, NOVEMBER 1963

www americanradiohistorv com


www.americanradiohistory.com

sender units are mounted in the grooves provided
in the turbine blade discs for balancing purposes.
Power is conveyed into the capsule by induction
transfer between a stationary primary winding and
a number of secondary pick-up coils on the rotating
disc. A gap of % in or more exists between the
two winding cores, and a nice design compromise
was required between the low coupling factor due
to the gap demanding a high frequency and the
increase in eddy current loss with frequency. A
frequency of about 50 kc/s has been adopted; with
three capsules an input of 70 W is necessary to feed
them with a total supply of 4% W. The modulated
radio signals are picked up in a comparable fashion.
Designed for a nominal frequency of 30 Mc/s, a
small output loop in the outer face of the capsule
‘transmits to the stationary tranmission line coupling
loop. This ingenious parallel line feeder/aerial
system is terminated by its characteristic impedance,
and gives uniform pick-up sensitivity over its whole
circumference except at the termination. This par-
ticular difficulty was overcome by placing a com-
pensating capacitive pick-up at the receiving end
termination.

In operation, capsule lives in excess of 2,000 hours
have been shown to be possible. Trouble due to
“temporary g” failures—temporary fade-out of
signals—has occurred. The mechanism involved is
not clear, but an explanation was put forward by
Mr. M. K. Kingery, of the Arnold Engineering
Development Center. The experimental programme
undertaken in this connection was, in effect, to
“squeeze potted transistors”, which resulted in their
characteristics being ““ destroyed ” for the time being,
but recovering after an appreciable hysteresis period.

The paper on piston engine research telemetering,
by Associated Engineering Limited, showed how
development had gone along parallel lines to those
adopted by C.E.R.L. The sender, working at 86
Mc/s, is small enough to be fitted inside the piston
of a standard 4-cylinder 1,500 c.c. petrol engine, is
encapsulated, and supplied from a mercury cell
mounted on the gudgeon pin so that the acceleration
forces are across the width of the cell and the plate
faces and not perpendicular to them. The cells are
constructed with high temperature seals; despite the
high acceleration and temperature conditions an
operating life of 5 hours is obtained.

With a much more severe radio propagation prob-
lem than C.E.R.L., fluctuations in signal strength
are countered by the employment of a very wide,
fast-acting a.g.c. system which has to cope with the
60 dB change which occurs between the two
extreme positions of the piston relative to the crank-
case aerial. In the receiver the Foster-Seeley
discriminator covers a bandwidth of 400 kc/s with
a constant slope, while a high gain a.f.c. system is
provided which has a range of some 5 to 6 Mc/s.

Biomedical Telemetering

The paper on biomedical telemetering by Prof-
essor Mackay of the University of California was of
considerable value on several counts. Not the least
of these was the comprehensive list of references
beginning with his original contribution (with B.
Jacobson) “ Endoradiosonde ”, published in Nature,
June 15, 1957.

Professor Mackay indicated that work on the
“radio pill” had been going on for over ten years.
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The first experiments were carried out with “ passive
transmitters™ in the period before suitable transistors
became available. By using a resonant combination
of an inductive pick-up and a condenser, variations
in the resonant frequency due to changes in the
physical quantity being measured could be detected
as with the grid-dip wavemeter, and these instru-
ments were, in fact, employed for sensing these
changes.

The development of the transistor type of trans-
mitter was also traced with particular reference to
reduction in size. The possibility of producing such
a unit capable of being implanted in the human eye
without damage appears to represent the achieve-
ment of a point well along the asymptote to the
infinitesimal.

Oceanogfaphy

The rapidly growing recognition of the need to set
up oceanographic telemetering networks on a world-
wide basis is a natural result of the corresponding
increase in the importance of oceanography. In
particular, the U.S. contributions to the session on
*“ Geophysical and Biomedical Systems ” showed that
an advanced stage of planning has been reached on
an international scale. Technically the systems have
much in common with those used for public utility
supervisory schemes. A widely distributed group of
buoys telemeter the required data e.g. temperature,
pressure, salinity, etc. back to a shore station which
interrogates them at suitable intervals. Because of
the ranges involved and associated system design
considerations, it is planned to use frequency bands
in the 4-23 Mc/s section of the h.f. band for oceano-
graphic telemetering. The h.f. band is, at present,
probably the most congested of any, and the
demands for space in it continue to grow. Con-
sequently the oceanographer will be competing for
bandwidth with a large number of users, many of
them representing public services. Nevertheless his
claims appear to be such that at least a part of his
requirements may well be met in the near future.

A far from tenuous link exists between oceano-
graphy and earth satellites such as the Canadian
“ Alouette ” topside ionosphere sounder. Its main
purpose is to measure, as implied by its functional
name, the electron density distribution from above
the ionosphere. The paper given on this satellite
elicited major interest, especially with regard to the
ground-based telecontrol system used with it.
Reliability had proved to be extremely high.
Launched from the Pacific Missile Range in
California on September 29th, 1962, less than 0.1%
failure had been experienced on telecontrol com-
mands over this period. The telecontrol system is
based on a 7-tone command unit, the tones, lying in
the audio range, are applied sequentially as amplitude
modulation of the v.h.f. carrier. The decision to
adopt telecontrol had been found to have been amply
justified, not least for the way in which power could
be switched off during the gaps between station
passes to keep within the power capacity limitations
of the solar cells. The overall policy which had been
adopted was influenced strongly by the need to make
the command, telemetering, and tracking systems of
the satellite compatible with the chain of N.A.S.A.
Minitrack stations; and had as a guiding principle

the concept of “keeping the complexity on the
ground ”. ‘ R.EY.
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Why Coaxial Cables?

By ‘“CATHODE RAY”

EVER since I wrote a two-part treatise on r.f.
cables 13 years ago and it was reissued in the book
“ Second Thoughts on Radio Theory,” I have
complacently assumed that the subject was covered.
Those who were at home with hyperbolic functions
had plenty of books from which to choose, and
those who weren’t could, I hoped, get what they
wanted from my simpler though less elegant treat-
ment. So I was surprised and slightly disconcerted
the other day to get a letter from someone who
declared that he had read the said treatment in
“ Second Thoughts ” and it hadn’t helped him.

He went on to ask quite a lot of questions, and
although I felt a few points were in fact covered by
what he had read he did succeed in convincing me
that there was a gap in available teaching on the
subject.

It is no good (it seems) to clarify, beyond even the
capacity of the dimmest to misunderstand, the

Fig. 1. Section of type of
parallel-wire cable some-
times used for linking tele-
vision set with aerial.

mysteries of reflection coefficient, standing wave
ratio, characteristic impedance, quarter-wave trans-
{ormers, etc., if you omit to mention what it is all
in aid of.

This is how, 13 years ago, I began:

“ Now that television is going ahead in a big way,
more and more people are having to become ac-
quainted with the fact that for connecting the aerial
to the set one cannot just use any old bit of wire.”
If I’d had my ear closer to the ground I might have
heard the insistent rejoinder “ Why not?”’ But
I just went on: “ One has to use a special sort of
“ feeder ” cable, and it must have the right imped-
ance.” Again, I missed the cries of “ Why?” and
plunged straight into the technicalities of impedance.

Now, after a delay that only a cable to the stars
and back would provide, but without its attenuation,
comes the simple query: Why is a coaxial cable
needed? Why not the ordinary electric sort?

It may not have escaped notice that my questioner
was concerned about coaxial cables, whereas my
treatise was entitled “ R.F. Cables.” Although the
two things have a large overlap, they far from
completely coincide. Not all r.f. cables are coaxial
and not all coaxial cables are for r.f. (which stands
for radio frequency). But it was clear that the
inquirer meant r.f. coaxial cables. I pointed out
to him that parallel-wire cables or transmission lines
are preferred for some r.f. purposes.

Talking about purposes, although I mentioned
television—because it is by far the most familiar
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—there are others. Wherever r.f. power or signals
have to be transmitted over a significant distance
with as little loss as possible, that is where r.f,
cables or lines are used. In radio communications
and radar equipment, for example.

What, in this context, is a significant distance?
It would be quite wrong to give the answer in yards,
or even metres—unless the frequency or wavelength
was known. The general answer would be: Some-
thing more than a very small fraction of a wave-
length. How about 5 yards—or, what is nearly
the same, 5 metres—for example? If this was
anything over, say, one twentieth of a wavelength
it would be significant. 20 times 5 being 100, that
works out to include all wavelengths less than 100
metres. If you think in frequencies, you will divide
300 million by this and say: Oh, yes! 3 Mc/s. As
a matter of fact it isn’t quite so simple as that, because
300 million is (in round figures) the number of
metres travelled by light and radio waves per second
m empty space. Along a cable, which is what we
are talking about, they travel slower. How much
slower depends on the kind of cable, and that we
don’t know; but 200 million metres per second is
near enough for most r.f. cables. Recalculating the
lowest frequency for which 5 metres of cable is
certainly a significant distance, we get 2 Mc/s.
For some purposes even one-twentieth of a wave-
length would be too large a fraction, and 2 Mc/s
therefore not the lowest frequency for which 5
metres of cable would matter..

I can imagine my questioner asking, Why?

The waves take time, however short, to move from
A to B, so there is a phase difference between the
two points, and it is this phase difference that is the
significant thing. For most purposes even one
twentieth of a cycle (18°) is appreciable.

(2)

And so we find that a few inches don’t matter very
much at the frequencies used for television—at
least, on the present bands I and III—but they
matter a lot with centimetre waves, At the other
extreme, a mile of cable would introduce only about
one fourteenth of one degree of phase difference at
power frequency (50 c/s.).

Going back to where we got involved in this ques-
tion of distance, we should note that the first require-

Fig. 2. (o) Unbalanced
and (b) balanced termin-
ation for parallel-wire
line.
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ment of the cable is that it should transport r.f. power
with negligible loss. There are three different ways
in which it can lose power. The most obvious,
perhaps, is in the cable itself; due to the resistance
of the conductors to current flowing through them
and the behaviour of the insulating materials to
capacitive currents. There can also be loss by radi-
ation—and, to ‘the extent that there is, liability to
mntereference entering such cable used to link a
receiver with its aerial. Lastly there is the more
involved subject of impedance mismatching. This
doesn’t so much actually waste power as limit the
amount transmitted, to something less than the
maximum possible.

It is in these respects that the cables used at power
frequencies—or even telephone frequencies—are
likely to be found wanting. Not that the resistance
of the conductors is likely to be excessive, though one
does have to bear in mind that at very high frequencies
the surface rather than the whole substance carries
most of the current. (There is no time just now to
explain why; if you don’t know, look up ° Skin
Effect ”” in any good book on radio.) But dielectric
losses are of major importance.

That is easy enough to understand, because
every inch of the cable is a capacitor into which
current is driven by any voltage between the two
conductors., The amount of such current, for a given
voltage, is directly proportional to the frequency.
So at 50 Mc/s it is a million times as much as at
50 c¢/s. If the space between the conductors were a
vacuum there would be no waste of power (though
of course the capacitance current has a profound
effect on the behaviour of the cable), and the same is
very nearly true for air. But one can’t keep the
conductors apart by a vacuum, or even by air;
something more substantial is needed, and whatever
is used wastes a proportion (called the power factor)
of the power flowing to and fro through the cable’s
capacitance.

At 50 c/s so little power does tlow this way that
there is no need to worry much about its power
factor; if the material is chosen to resist voltage
breakdown successfully, its. power factor should be
low enough. Not only is power factor enormously
more important at r.f., in proportion to the fre-
quency, but the power factor of some materials itself
increases with frequency. That is why such care
has to be taken to choose cable insulating materials
for r.f., and especially for v.h.f. and microwaves.
The development of polythene during the war
deserves the description ‘° breakthrough >’ more
than many things so described, because it combines
extremely low v.h.f. power factor with flexibility
over a wide range of temperature.

Even the best solid material wastes some power
—and costs some money—so there is a double
incentive to use as little of it as possible. In most
types of r.f. cable it is limited to disk or cup shaped
spacers at intervals-along it, or it takes the form of a
continuous spiral cord—there are many ingenious
designs. Obviously there must be sufficient solid
material so placed as to prevent the conductors from
touching or (in power feeders) getting close enough
for a flash-over, but the requirement is. more rigor-
ous than that because it is necessary to maintain
the capacitance per inch at the same figure throughout
or there will be mismatching trouble.

Power feeders such as those used to take the
output from a television transmitter up the tower
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to the aerial need not be flexible (in fact, should not
be) and are on such a scale that they can be buili
up of rigid rods and cylinders, with very little solid’
insulation. . When many kilowatts of power are to
be carried, one doesn’t want to waste even a few per
cent of it. ‘

Next, there is the reason for the coaxial form.
Why not use ordinary twisted flex? Well, in the
first place flex is usually insulated by p.v.c., which
has much too high a power factor. Presumably that
could be got over by substituting polythene. Next,
the conductors are so close together that the capaci-’
tance per inch is large, tending to cause a large loss,’
and also resulting in an inconveniently low impedance
for matching the things the wire is connected to.
Probably, too, the capacitance would not be very
constant, and certainly it would be increased wherever
the wire was placed close to metal structures. ”

Some of these disadvantages are reduced by spacing
the wires apart as shown in Fig. 1, and parallel-wire

Fig. 3. (a) Constant-voit-
age and (b) constant- -
current generator and ]
load systems and their 4
simplest equivalent forms,

(b)

feeder of this kind is used for television receivers,
etc., where cheapness is important. But the need
to keep it away from other conductors is even greater,
and the absence of twist results in greater radiation
and possibility of interference. On a larger scale,
parallel wires or rods separated mainly by air and
supported by insulators rather like overhead tele-
phone wires are sometimes used at radio frequencies,
but rarely at very high ones.

 That brings us to the questions of radiation and
interference. They are both the same question
really, so far as the characteristics of the line are
concerned; a line that radiates a lot is open to accept
a lot of interference, just as the receiving ability of
an aerial can be found by measuring its radiating
ability, and wice versa. Although far more people
use r.f. lines for receiving than for transmitting, the
two-fold question can perhaps be discussed more
easily in terms of radiation.

Radiation is proportional to the rate at which the
electric and magnetic fields are changing: that is to
say, the frequency. But frequency is decided on
other grounds than minimizing radiation, so is not a
possible variable for that purpose. Even a very fast-
changing field will not radiate much, however, if it is
very close (in terms of wavelength) to its source.
It has to spread out. That is why aerials are shaped
as they are. Exactly the opposite is in mind when
transmission lines or cables are being designed.
Fields are inevitable—and indeed essential to the
functioning of the line—so the only solution is to
make them cancel one another out as completely as
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possible at all points more than a small fraction of a
wavelength from the conductors.

At such low frequencies as'50 c¢/s it is not unusual
to connect things together with a parallel-wire line,
one wire of which is earthed, as in Fig. 2(a). It
happens when we use one of the untwisted types of
flex for our domestic appliances. If all the current
goes via the wires and none via earth, then the wires
carry equal and opposite currents; and because they
are very close together the mutual cancellation of
their magnetic fields is effective everywhere beyond
a very small fraction of one wavelength (at 50 c/s,
3,750 miles!). But because one wire is earthed and
the other is ‘ live ’, there is an unbalanced electric
field between the latter and earth, and consequently
a capacitive current that way. So the balance of
currents is upset, the mutual cancellation of magnetic
fields is imperfect, and there is a spread-out electric
field between the live wire and earth as well as the
concentrated one between it and the earthed wire.
However, the earthed wire provides some screening,
and in any case the capacitive current at 50 c/s is
negligible, and even if it weren’t the radiation at that
frequency is negligible.

At v.h.f., however, the wavelength is at least a
million times shorter, and the frequency (and there-
fore the current via a given capacitance) a million
times greater. Moreover the wires have to be spaced
farther apart if the impedance of the line is not to be
inconveniently low—and, in r.f. power lines, if there
is to be no flash-over. So there is liable to be a
very appreciable inequality in the currents in the
wires, and therefore a resultant magnetic field.
And the wider spacing would reduce cancellation
even if the currents were equal.

Consequently at such frequencies the practice is
to earth the centre point, as in Fig. 2(b), so that the
wires are at equal and opposite potentials. Then,
provided ‘they are both at practically equal distances
from any earth, the current balance is maintained
and the magnetic fields cancel at distances that are
large compared with the spacing between the wires.

To meet other requirements this spacing is likely
to be appreciable compared with a wavelength, and

Fig. 4. Modification of Fig. 3 (a) when generator and load are
in different places, necessitating a ccaxial cable to join them.

so therefore is radiation from this type of line. It is
particularly unsuitable if used close to earth—and
that, of course, includes all earthed conductive
objects.

So where it is important to keep radiation or
interference down, the coaxial type is preferred.
It has the extra advantage that no centre-tapping
is needed; the outer conductor is earthed. So only
the inner conductor is at r.f. potential, and as it is
entirely surrounded by the outer conductor the
electric field is confined to the space between the
conductors, and in spite of the unbalanced connec-
tion there is no current unbalance. Consequently
there is maximum mutual cancellation of magnetic
fields, aided by the fact that the outer conductor
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is all round the other instead of at one side of it.

Lastly, impedance. Here the governing principle
is that when a constant e.m.f. or current is provided
by a source, it delivers the maximum power to a
load when the impedance of the load is the conjugate
of the impedance of the source, and the total power is
then shared equally between source and load.
That may sound rather alarming, but it is quite
simple really. Fig. 3 shows the simplest case, in
which the impedances are resistances. (a) is the
voltage form, in which E is the constant e.m.f.,
in series with a fixed source resistance Ry and the
load resistance R;. The theorem says you get the
maximum power in R; when R, = R,. (b) is the
constant-current form, which is equivalent; the circuit
of any actual power generator, such as a radio
transmitter, can be boiled down into either of these
two forms. You would naturally choose the one that
was easier to calculate. In general, however, there is
some reactance as well as resistance in the source,
and the bit about the conjugate means you would
have to tune that out by means of an equal amount
of the opposite kind of reactance across or in series
with the load. (Remember, at any one frequency
there is a parallel reactance equivalent to any series
reactance; and in this case you choose the one that
is easiest or cheapest to provide. Calculations are
easiest if both are in series in (a) and in parallel in
(b).).

The proof of the theorem is by simple calculus and
is given in the textbooks on circuit thecry.

The situation we are considering is where the load
is some distance from the source, so that an r.f.
cable has to be used between them, as in Fig. 4.
This cable makes no difference to the power delivered
to R, if (i) its characteristic resistance R, is equal
to R, and Ry, and (ii) it is loss-free. Condition (ii)
is not entirely possible, but we have already seen
how the loss can be minimized, and the makers of
the cable usually state it in dB per 100 feet. Con-
dition (i) is ideal because it not only fulfils the
impedance-matching theorem but also ensures that
the loss in the cable is kept to the unavoidable
minimum. However, the cable, or part of it, can be
used not only to convey the power across a distance
but also to act as a transformer, effecting a match
between unequal source and load impedances. By
suitable choice of R, one can make the resistancc of
load plus cable equal to R, and source plus cable
equal to R;, so achieving perfect matching at both
ends. As explained in the treatise on the subject,
the greater the transformation ratio the greater the
amount of power surging to and fro (indicated by
the standing-wave ratio, SWR) besides the steady
flow of power from source to load. As a proportion
of all the power through the cable is lost, the total
loss is thus greater than it need be; so the transformer
effect is used only when the distance to be covered is
not more than a wave-length or two, or else a quarter-
wavelength of special line is used as a transformer to
match the resistances at either or both ends to the
main cable.

Paradoxically as it may seem, the impedance of
the cable would be a pure resistance if the cable were
perfectly loss-free. In practical low-loss cables
it is almost entirely resistive. The value of R,
depends on the inductance and capacitance per unit
length, which in turn depend on the sizes and spacing
of the conductors and the material between them;

(Continued on page 573)
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jormulae are given in the books for coaxial and
parallel-wire lines. The range of R, that can be
provided is limited by the dimensions that are
practical to about 200 Q to 650 Q for parallel-wire and
40 Q to 140Q for coaxial; and to keep loss to a mini-
mum they should not be very far from 600Q and
75Q respectively. That is another reason why, if a
widely different value is needed for impedance-
matching purposes, its length should be limited to
the minimum needed for that purpose—quarter
of a wavelength. Yet another reason is that the
length of an unmatched (or transforming) line is
critical in relation to wavelength, whereas the
precise length of a2 matched line doesn’t matter and
it can be used for quite a wide range of frequency.
Quarter-wave transformers are sometimes used at the
aerial end, but other matching devices are more
usual at the other end.

Although I am trying not to go over well-trodden
ground, it may be helpful to be reminded that the
correct R, for a A/4 section to match R, to R, is
v'RiR,. It may also be helpful to repeat that a
mismatch between source and load restricts the
power reaching the load; the extent to which it does
so is shown in Fig. 5. But if R, is greater than Rq
the efficiency (proportion of total power reaching the
load) is greater than the 509, obtainable with a
perfect match, so if power efficiency is more import-
ant than maximum power this kind of mismatching
is deliberately used. R; lower than R not only
reduces the amount of power in the load; it

reduces the efficiency too, so has nothing to re--

commend it. _

A mismatch at the load end of the line, or anywhere
along the line, results in standing waves set up by
power reflected towards the source; this increases
the power lost in the line, and may also cause
“ ghosts ” in television pictures, false * blips ” on
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Fig. 5. Graph showing restriction of power due to mismatching.
This is a different matter from loss of power.

radar screens, etc. Mismatching oceurs wherever
there is a change of R,, and because R, depends on
spacings and dimensions one should take care to
avoid sudden changes in these. For instance, where
a coaxial line is joined to another or to socme equip-
ment, a coaxial plug and socket designed to have the
same impedance should be used. Nowadays one
can get special (hermaphrodite) coaxial terminals
that connect with their own kind, abolishing the
need for distinctive plugs and sockets.

I believe I have now covered all the questions
put by my correspondent. If any other readers
who have joined in are complaining about the lack
of explanation of standing waves, etc., may I suggest
they read °° Foundations of Wireless,” 7th edition,
Chapter 14?
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The high daytime MUFs, characteristic of winter
conditions on routes largely in the northern hemisphere,
are reappearing. It is interesting to note that on
southerly circuits to Africa and South America the
highest frequencies in the h.f. band will be of use again,
even though the sunspot cycle is close to its minimum.

The prediction curves show the median standard
MUF, optimum traffic frequency and the lowest usable
high frequency (LUF) for reception in this country.
Unlike the MUF, the LUF is closely dependent upon
such factors as transmitter power, aerials, local noise
level and the type of modulation; it should generally
be regarded with more diffidence than the MUF. The
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MEDIAN STANDARD MUF
---------- OPTIMUM TRAFFIC FREQUENCY
LOWEST USABLE HF

LUF curves shown are those drawn by Cable and
Wireless, Ltd., for commercial telegraphy and they serve.
to give some idea of the period of the day for which
communication €an be expected.

During the period 13th-23rd September radio con-
ditions were at times violently disturbed by solar flares
associated with a large sunspot. Several Dellinger-type
fade-outs were followed by a severe ionospheric storm
between 20th and 23rd September,
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CONFERENCES AND EXHKHIBITIONS

Latest information on events during next year both in the U.K. and abroad is given below.
Further details are obtainable from the addresses in parentheses.

LONDON

Jan. 14-17 s
Physical Society Exhibition
(Inst. of Physics & Phys. Soc., 47 Belgrave Sg., S.W.1.)

Feb. 24-28 Savoy Place
Transmission Aspects of Communications Networks
(I.E.E., Savoy Place, W.C.2.)

Mar. 18-25
Electrical Engineers Exhibition o
(Association of Supervising Electrical Engineers, Museum
Street, W.C.1.)
Apr. 2-5
Audio Festival & Fair
(C. Rex-Hassan, 42 Manchester Street, W.1.)
Apr. 8-10
Dielectrics and Insulating Materials
(I.E.E., Savoy Place, W.C.2.)
May 5-15
Mechanical Handling Exhibition
(Mechanical Handling, Dorset House, Stamford St., S.E.1.)

May 25-30 Olympia
Instruments, Electronics & Automation Exhibition
(Industrial Exhibitions, 9 Argyll Street, W.1.)

Aug. 26-Sept. 5
National Radio Show
(Radio Industry Exhibitions, 59 Russell Square, W.C.1.)

BIRMINGHAM

July 6-9 The University
Signal Processing in Radar & Sonar Directional Systems
(Brit.I.R.E., 9 Bedford Square, London, W.C.1.)

BRIGHTON

Sept. 14-18
Computer Conference
(British Computer Society,
Pavement, London, E.C.2.)

Sept. 29-Oct. 1
Battery Symposium
(D. H. Collins, Admiralty Eng’g Lab., W. Drayton, Middx.)

BRISTOL

Jan. 1-4
Solid State Physics
(Inst. of Physics
London, S.W.1.)

CAMBRIDGE .

Mar. 17-19 - Cavendish Laboratory
Cold Cathode Tubes and their Applications
(Brit.LR.E., 9 Bedford Square, London, W.C.1.)

CRANFIELD

Apr. 13-16 College of Aeronautics
Flight Test Instrumentation Symposium
(M. A. Perry, College of Aeronautics, Cranfield.)

EASTBOURNE

Apr. 26-29
R.T.R.A. Conference
(Radio & Television Retailers’ Assoc., 19 Conway Strect,
London, W.1.)

EDINBURGH

Mar. 31-Apr. 3
Joint Computer Conference
(British Computer Society, Brit.I.R.E. & L.E.E.)
(Computer Conference Secretariat, LE.E., Savoy Place,
London, W.C.2))

FARNBOROUGH
Sept. 7-13
Air Show
(8.B.A.C., 29 King Street, Londeon, S.W.1.)

NOTTINGHAM
Sept. 7-11
Magnetism
(Inst. of Physics
London, S.W.1.)

R.H.S. Halls

Earls Court

Hotel Russell
Savoy Place

Earls Court

Earls Court

College of Technology

Finsbury Court, Finsbury

Hotel Metropole

The University

& Phys. Soc., 47 Belgrave Square,

Queens Hotel

Heriot-Watt College

R.A.E.

The University

& Phys. Soc., 47 Belgrave Square,
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SOUTHAMPTON

Aug. 26-Sept. 2
British Association Annual Meeting
(British Assoc. for the Advancement of Science, 3 Sanc-
tuary Buildings, Gt. Smith Street, London, S.W.1.)

TEDDINGTOCN
Sept. 23-25 N.P.L.
Fundamental Problems of Low-Pressure Measurements

(Inst. of Physics & Phys. Soc., 47 Belgrave Square,
London, S.W.1.)

OVERSEAS

Jan. 7-9 Washington

Reliability and Quality Control
(R. Brewer, G.E.C. Hirst Research Centre, Wembley,
Middx.)

Jan. 30-31 Chicago
Computer Applications Symposium
(II'T. Research Institute, Chicago, 16)

Feb. 2-11 Rome

Scientific & Technical Documentation & Information
(Comitato Nazionale per la Productivita, Viale Regina
Margherita 83D, Rome)

Feb. 5-7
Military Electronics Convention
(I.LE.E.E., Box A, Lenox Hill Station, New York 21)

Los Angeles

Feb. 7-12 Paris
Electronic Components Exhibition
(F.N.I.LE., 23 rue de Liibeck, Paris 16e)

Feb. 19-21 Philadelphia

Solid-State Circuits Conference
(H. Parks, Martin Co., Mail 683, Baltimore 3, Md.)

Feb. 26-28 Washington
Scintillation and Semiconductor Counter Symposium
(LE.E.E., Box A, Lenox Hill Station, New York 21)

Mar. 12-17
Festival of Sound
(Syndicat des Industries Electroniques de Reproduction
et d’Enregistrement, 14 rue de Staél, Paris 15¢)

April 6-8
Nonlinear Magnetics
(R. C. Barker, Dept. of Eng. & Applied Science, Yale
University, New Haven, Conn.)

April 19-25
Aerospace Electro-Technology
(A. A. Sorenson, Martin Co., Baltimore 3, Md.)

April 21-23
Computer Conference
(J. Roseman, 2313 Coleridge Dr., Silver Spring, Md.)

May 5-7
Electronic Components Conference
(Dr. J. Bohrer, International Resistance Co., 401 N.
Broad Street, Philadelphia 8, Pa.)

Paris

Washington

Pheenix

Washington

Washington

May 11-13 Dayton
Aerospace Electronics Conference
(LE.E.E., 1414 E. Third St., Dayton, Ohio)

May 19-21 New York

Microwave Theory & Techniques )
(Leonard Swern, Sperry Gyroscope Co., Great Neck, Long
Island, N.Y.)

May 25-28
Telemetering Conference
(LLE.E.E., Box A, V.enox Hill Station, New York 21)

June 2-6 Budapest
Conference on Acoustics .
(Hungarian Society for Optics, Acoustics and Filmtechnics,
Szabadsdg tér 17, Budapest, V.)

June 8-10
Symposium on Quasi-Optics
(J. Fox, Polytechnic Institute of Brooklyn, 55 Johnson
Street, Brooklyn 1)

Los Angeles

New York
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NOVEMBER MEETINGS

Tickets are required for some mectings :

readers are aduised, therefore, to

communicate with the secretary of the sociery concerned.

LONDON

6th. LEE. & Brit..LR.E.—Collo-
quium on “ Logic circuits for digital com-
puters > at 2.30 at Savoy Place, W.C.2.

6th. Brit.I.R.E.—* Bandwidth com-
pression systems for speech transmis-
sion” by J. S. Williams at 6.0 at the
London Schoo! of Hygiene and Tropi-
cal Medicine, Keppel- Street, W.C.1.

8th. Junior Institution of Engineers.
—“Research in space science” by ]J.
Heywood at 7.0 at Pepys House, 14
Rochester Row, Westminster, S.W.1.

13th. I.E.E.—Colloquium on ‘ Para-
metric amplifiers” at 10.0 at Savoy
Place, W.C.2.

13th. Brit.I.R.E.— Human factors

in industrial design ” by W. D. Cain and
R. W. Stevens at 6.0 at the London
School of Hygiene and Tropical Medi-
cine, Keppel Street, W.C.1.

13th. Society of Instrument Techno-
logy.—“The N.P.L. mekometer—dis-
tance measurement by means of a light
beam modulated at microwave fre-
quency ” by R. H. Bradsell at 7.0 at
Manson House, 26 Portland Place, W.1.

14th. Radar & Electronics Assoc.—
“The radar story” with contributions
from Sir Robert Watson-Watt, Sir John
Cockroft, Dr. F. E. Jones, Gp. Capt.
E. Fennessy and Gp. Capt. Philip Dorte
at 7.0 at the Royal Society of Arts, John
Adam Street, W.C.2.

15th.—I.E.E.—Discussion on ‘ Syn-
thesis of transfer functions” opened by
R. J. A. Paul and P. L. Taylor at 5.30
at Savoy Place, W.C.2.

15th. Institute of Navigation.—
“Long-range radio aids to navigation ”
by J. R. Mills at 5.30 at the Royal Insti-
tution of Naval Architects, 10 Upper
Belgrave Street, S.W.1.

15th. Television Society.—* The k-
rating of television equipment and net-
works” by B. W. Osborne, A. M.
Peverett and D. A. R. Wallace at 7.0
at the I.'T.A., 70 Brompton Road, S.W.3.

18th. IL.E.E.—* The colour perform-
ance of the Secam colour television
system ” by G. B. Townsend at 5.30 at
Savoy Place, W.C.2.

18th. IL.E.E. Graduates.— Electronic
telephone exchanges” by M. T. Hills
at 6.30 at Savoy Place, W.C.2.

20th. L.E.E.—* Computers in con-
trol of processmg—the coming revolu-
tion in industry ” by Dr. D. N. Truscott
at 5.30 at Savoy Place, W.C.2.

20th.  Brit.I.R.E.—Short contribu-
tions on * Systematic selection proce-
dures for technical courses” at 6.0 at
the London School of Hygiene and
Tropical Medicine, Keppel St., W.C.1.

22nd. Institution of Electronics.—
“Printed circuit techniques” by P.
Millet at 7.0 at the London School of
Hygiene and Tropical Medicine, Keppel
Street, W.C.1.

25th.—LE.E.—Colloquium on “ Re-
cent advances in d.c. amplifiers > at 2.30
at Savoy Place, W.C.2.

27th. LE.E.—Discussion on “ The
application of electronic  building
bricks” opened by I. V. Idelson and
Prof. J. E. B. Gray at 5.30 at Savoy
Place, W.C.2.

27th.  Brit.I.LR.E.—Annual General
Meeting at 6.0 followed by the presiden-
tial address of J. L. Thompson at
the London School of Hygiene and
Tropical Medicine, Keppel St., W.C.1.
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27th. British Kinematograph Soc.—
“ Electronic cam. system — vidicon
cameras as electronic view-finders on
35mm cameras” by D. Robertson at
7.30 at the Central Office of Informa-
tion, Hercules Road, S.E.1.

28th. I.E.E.—“ The results of tests
at Goonhilly with the experimental earth
satellites Telstar and Relay ” by F. J. D.
Taylor, W. J. Bray and R. W. White at
5.30 at Savoy Place, W.C.2.

28th. LE.E.—Discussion on “ Con-
sideration of the practical applications
of lasers ” opened by Dr. Denis Taylor
and Dr. R. P. Howson at 5.30 at Savoy
I IauC, W.C.2.

29th.  Television Society.— Tele-
vision receiver design trends * discussion
opened by P. L. Mothersole at 7.0 in
the I.T.A. Conference Suite, 70 Bromp-
ton Road, S.W.3.

ARBORFIELD

21st. LE.E.—* The impact of modern
ionospheric research on communica-
tions ” by G. Millington at 5.0 at the
Garrison Hall, Arborfield Camp.

BASINGSTOKE

28th.  Brit.I.LR.E.— Principles and
practice of data logging” by R. F.
Martin at 7.30 at the Technical College.

BIRMINGEHAM

21st.  Brit.I.R.E.—*“Principles and
uses of silicon controlled rectifiers > by
R. J. Bland at 6.15 at the Electrical
Engineering Dept., The University.

BRISTOL

12th.  Brit..LR.E.-——* Non-destructive
testing” by Dr. A. Nemet at 6.30 at
the College of Science and Technology.

14th Society of Instrument Techno-
logy.—*“ The application of digital com-
puters to on-line control in the process
industries ” by G. H. Laycock at 7.30
in the University Physics Dept., The
Royal Fort.

CARDIFF

6th. Brit.LR.E. “Teaching
machines, their c1rcu1try and tech-
nigues > by D. Rowntree at 6.30 at the
College of Advanced Technology.

CAMBRIDGE

14th. I.E.E.—* The satellite environ-
ment and the implication which it has
for electronic design” by Dr. A. P.
Willmore at 8.0 ar the Engineering
Laboratories, Trumpington Street.

28th. LE.E.— Electronics—the ex-
panding frontier” by Dr. R. C. G.
Williams at 8.0 at the Engineering
Laborateries, Trumpington Street.

CHESTER
25th.. I.E.E.—° Development of the

Atlas computer” by Dr. D. B. G.
Edwards at 6.30 at the Town Hall.
EDINBURGH

6th. LE.E. & Brit.L.R.E.— Lasers”
by Dr. A. C. Moore at 7.0 at the
Prepartment of Natural Philosophy, The
University.

12th. LE.E— Opto-¢electronics ” by

G. G. Scarrott at 7.0 at the Carlton
Hotel, North Bridge.

26th. I.E.E.—° Stereophonic broad-
casting systems ” by Dr. G. J. Phillips
at 7.0 at the Carlton Hotel, North
Bridge.

. GLASGOW

7th. I.LE.E. & Brit.I.R.E.—* Lasers”
by Dr. A. C. Moore at 7.0 at the Insti-
tution of Engineers and Shipbuilders, 39
Elmbank Crescent, C.2.

11th. LE.E.— Opto-electronics ”’ by
G. G. Scarrott at 6.0 at the Royal Col-
lege of Science and Technology.

GRANGEMOUTH

14th.—Society of Instrument Tech-
nology.—* Solid-state instruments for
process control” by L. C. Towle at 7.0
at the Leapark Hotel, Bo’ness Road.

HENLOW

18th. IL.E.E. & Royal Aeronautical
Soc.—*“ The Sun, the earth and radio”
by J. A. Ratcliffe at 7.0 at the R.A.F.
Technical Cellege.

“WIRELESS WORLD ™ PUBLICATIONS
Net By
Price Post
PRINCIPLES OF SEMICONDUCTORS
. G. Scroggie, B.Sc.,, M.LLE.E. . 21/- 21/11
COLOUR TELEVISION: N.T.S.C. System, Pr1nc1p1es and
Practice. P. S. Carnt, B.Sc. (Eng.), A.C. AM.LEE, -
and G. B. Townsend, B.Sc., F. Inst.P., M.1. E E., A K.C. .. 85/« 87/3
RADIC VALVE DATA
Compiled by the staff of ¢ Wireless World.” 7th Edition .. 6/~ 6/10
RADIO AND ELECTRONIC LABORATORY HANDBOOK
M. G. Scroggie, B.Sc., M.L.LE.E. 7th Edition 55/ 57/3
PRINCIPLES OF TRANSISTOR CIRCUITS
S. W. Amos, B.Sc.(Hons.), A.M.LE.E. 2nd Edition 21/- 22/-
HIGH-QUALITY SOUND PRODUCTION AND REPRO-
DUCTION. H. Burrell Hadden. .. 42/~ 43/5
SOUND AND TELEVISICN BROADCASTING Genera] Prm-
c1ples K. R. Sturley, Ph.D., B.Sc.,, M.IL.LE.E. .. . 45/~ 46/4
GUIDE TO BROADCASTING STATIONS
Compiled by ‘“ Wireless World.”” I3th Edition 2/6 4/~
WIRELESS SERVICING MANUAL 10th Edition
W. T. Cocking . . 25/- 26/~
A complete list of books is avaxlable on application.
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UNBIASED

Masts are a ““ Must”’

SOME of the aerials which are be-
ing produced- in readiness for the
u.h.f. television service scheduled to
start next April are formidable-look-
ing affairs, and will undoubtedly
place quite a strain on our chimney
stacks especially in a high wind. The
leverage exerted by these lengthy
rows of bird perches will be quite
considerable even  without the
pigeons or seagulls which will in-
evitably rest upon them.

Because of this I would have ex-
pected architects of new houses to
have included in their plans specially
strengthened chimney stacks
designed to withstand the inevitable
crowbar effect, but, from observa-
tions I have made in various districts,
they have not.

If any of you know of any houses
being built in which the architect has
been “with it” sufficiently to make
special provision for u.h.f, aerials, I
shall be very grateful if you will let
me know. Maybe I can then induce
the Editor to pay my fatre and hotel
expenses there, more especially if
“there” happens to be in an attrac-
tive part of the country.

To my mind the thing needed for
the support of one of these elongated
u.h.f. aerials is a tubular steel mast
with its root planted firmly in the
house foundations, and rising up
through the roof well above
chimney height. This would not
only give strength to withstand the
leverage of the long boom or booms
likely to be needed in some fringe
areas, but would also give us that
extra height which will be so much
needed for adequate reception of
these quasi-optical wavelengths.

Another advantage would be that
the hollow steel mast would provide
an ideal conduit for the downlead.
Also, since the mast will pass
through all floors, probably by the
side of the chimney breast, an aerial
outlet socket could be provided for
use in bedrooms. .

Dog Eats Dog

IT is no part of my business to dis-
cuss or criticize television or sound
programmes except when some
speaker ventures into the field of
wireless technology, and says some-
thing which it would be almost
criminal for me to let pass without
comment, An instance of this
occurred a few weeks ago in the
B.B.C’s regular weekly TV pro-
gramme “It’s my opinion ”.
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‘doing at present.

By ‘“FREE GRID"

In this programme, as most
viewers will know, a number of pro-
minent people are gathered on a plat-
form in front of an audience of local
people, the venue being changed
every week, - On this particular occa-
sion—at Worcester—the question
cropped up of the noisome nuisance
of transistor sets on beaches and else-
where.

To my surprise one of the platform
celebrities said a friend of his had
developed a pocket transistor set with
which he caused a cacophonous cater-
wauling to come from all nearby
transistor sets inducing their owners
to switch them off. The speaker
added ' that this special ‘dog-eats-
dog” transistor device was not yet
available to others.

The obvious inference was that it
would soon be on the market, and it
was equally obvious the device was a
small modulated oscillator. It did
not seem to occur to the speaker that
his friend was breaking the law by
deliberately causing interference and
also by installing and operating an
unlicensed transmitter. Furthermore,
by inferring that these devices would
soon be on the market, his friend was
preparing to commit yet another legal
offence namely, inciting others to
commit the same offence as he was
Personally, I think
a court would also hold the B.B.C.
guilty as an accessory by permitting
this broadcast. In essence it would
be the same as if the B.B.C. allowed
a housebreaker to give a talk on how
to pick locks and then hint that
special lock-picking tools like his
would be available to all.

Juan Fernandez 1963

NO doubt many of you will have
noticed a recent item of news tell-
ing how a company director in a
London-bound express train desir-
ing to send an urgent telegram, was
advised by the guard to write it out
and enclose it in a hollowed-out
potato obtained from the kitchen of
the restaurant car. This potato was
then thrown out as the train was
passing a signal box.

I had a somewhat similar experi-
ence long years ago as I recounted
in these columns in QOctober 1947.
My mind did not, however, turn to
potatoes but to the traditional
method used by sailors when cast
away on desert islands, namely a
bottle. I proposed to put my
message and my money into a bottle
obtained from the restaurant car and
to hurl it out- when the train was

www americanradiohistorv com

speeding through a wayside station.
I was, however, deterred by the
guard who quoted a regulation pro-
hibiting the hurling of bottles from
train windows.

This recent potato incident has
served to remind me how astonishing
it is that in these days when we can
speak across half the world by radio,
the passenger in a British non-stop
train is as isolated as was Robinson
Crusoe.

It is surely high time that not only
a telegraph station but also tele-
phone kiosks should be installed in
our trains, It might be difficult to
establish a direct radio link but
surely it would be possible to devise
an induction system between the
train and the various conductors
which run adjacent to the line. If
necessary a special conductor could
be strung along the neighbouring
telegraph poles. Such an arrange-
ment would probably do much to
prevent future train robberies. As
things are, the passengers and crew
of a train on the move—at least in
this country—are really as isolated
as was Alexander Selkirk, the proto-
type of Robinson Crusoe, in his un-
enviable position on the island of

Juan Fernandez as long ago as 1704.

Typographical Tranquillity

THOSE of you who went to the
Open Day at the G.P.O. Research
Station at Dollis Hill during Septem-
ber will probably have noticed, as I
did, a machine that can speak the
typed words that are fed into it. [
did not, however, see any machine
that did the opposite, namely, type
the words that are spoken into it.

I am very sorry about this, as it
is a machine which would be very
useful to me, as I am not very ex-
pert with either pen or typewriter.
It may be argued of course, that the
answer to my requirements is a tape
recorder, but this still requires the
services of a tea-and-face-powder-
consuming young lady to act as in-
termediary. Nowadays we have
very good electric typewriters, and
it only needs the introduction of an
electronic phono-typist to convert the
average office into a haven of all-
male tranquillity.

Another electronic machine being
shown at the G.P.O. Research
Station was one, of which the even-
tual purpose is to read handwriting.
No doubt the Editor is already
weighing the cost of such a machine
against the time spent in deciphering
my handwriting.
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7ix4x |} ins. and weighs only 24 ozs.

The newly improved model of this famous It is simple to use, one rotary sw:tch for

AVO pocket size multi-range instrument instant range selection, only one pair of D.C. CURRENT: 100uA fis.d. —IA fs.d. in 5 ranges.
has been enthusiastically acclaimed in all sockets for all measurements, and a 2}~ A.C.VOLTAGE: 10V.fs.d. —!,000V(s.d.in5ranges.
parts of the world for its high standards of inch clearly marked scale-plate. It is D.G VOLTAGE: 2.5V, fs.d. —1,000Vfs.d.in6 ranges.
accuracy and dependability as well as for its supplied in an attractive black carrying D.C, MILLIVOLT range: 0 —100mY fs.d.

modern styling, its hlghly efficient internal case complete with interchangeable test RESISTANGE: 0-2M()in 2 ranges, using 1.5V c=il.
assemblies and its resistance to extremes of prods and clips, and a multi-lingual instruc- SENSITIVITY:  10,030}/V on d.c. voltage ranges.

climatic conditions. tion booklet. 1,00002/V on a.c. voltage ranges.
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versatile BRENELL

tape recorders

' Two basic decks are available, the Mark 5 Series 2 P Three separate motors with hysteresis synchronous capstan
ef, drive and large balanced flywheel.

-'S for reels up to 8Lin. dia. and the Mark 510 Series 2 ' i fiy

A& P Four speeds—I3, 32, 74 and 15 ip.s.

7] for reels up to 10fin. dia. Both types accom- '

P Low ‘‘wow and flutter ' at all speeds.

d 4 heads—sing! Iti-track.
modate up to eads—singie or multi-trac > Long erry speed Stab“ity.

: 4 These decks, having the following notable features, B Long playing time—510 decks accommodate reels up to
b are incorporated in the Mark 5 Series 2, the Type 104in. diameter.
3 M and the STBI tape recorders. P Single and multiple track models available.

P Fast rewind (1,200ft. in 45 seconds).

All enquiries to the sole manufacturers:

BRENELL ENGINEERING COMPANY LIMITED
la Doughty Street, London, W.C.I HOLborn 7356 (3 lines)

U Brenell

Stereo—

?A‘RKzs Mono— MARK 5 Mono— STBI 4 heads—2
eries 2 heads— FType M 3 heads—separate recording amplifiers and
record/playback amplifier record and playback amplifiers 2 playback pre-amplifiers

epses 2WW—007 FOR FURTHER DETAILS.
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INTERNATIONAL RADIO COMMUNICATIONS
EXHIBITION. See our KITS on Stand No. 6
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6 W STEREO AMPLIFIER KIT
Model S-33

A versatile high-quality
self-contained STEREO/
MONAURAL Amplifier
with adequate output for a living room Can
be used to convert a favourite (monaural)
radiogram into a stereo-radiogram. 3 watts
per channel; 0.3% distortion at 2.5 wjchnl;
20 dB N.F.B, inputs for Radio (or Tape)
and Gram., Stereo or Monaural; Ganged

controls. Sensitivity 200 mV. £13.7 6

6 W HI-Ft STEREO AMPLIFIER
KIT Model S-33H An inexpensive

stereo-mono am-
plifier with the Ligh sensitivity necessary for
lightweight  miniature ceramic  pick-ups
(e.g., Decca Deram). De luxe version of the
S-33 with attractive two-tone grey perspex

Car £15.17.6
5 W HI-FI MONO AMPLIFIER

KIT Model MA-S
A low-priced general
purpose Hi-Fidelity am-

plifier based on the popular
$-33 and intended for those
who do not require a stereophonic system.
Separate bass and treble controls. Gram and
Radio inputs. Suitable for most crystat
pick-ups. A printed circuit simplifies can-

struction. £10.19.6
HI-FI SINGLE CHANNEL

AMPLIFIER KIT Model MA-I2
A compact high fidelity

- power amplifier (including
R auxiliary power supply).

" 12 watts- output. Wide
frequancy range and low
distortion. A variable
sensitivity control is fit-
ted enabling it to be used
with an existing amplifier in a stereophonic
system. Other applications iaclude sound
reinforcing systems, transmitter modulators,
‘or use with tape recorders, also as a general
T.
purpose laboratory amplifie £11.9.6

STEREO-HEAD BOOSTER KIT
Model USP-|

Hi-Fi Sterco Pr2-amplifier for low-output
Hi-Fi P.U.s. lnput 2 mV. to 20 mV. Output

adjustable from 20 mV. to 2 V 40-20,000 c/s.
Also suitable as low-noise
R.C.coupled ampilifier £7-7.6
STEREO CONTROL UNIT KIT
Model USC-I
incorporates all worth-
while features for high
fidelity stereo and mono.
Push<buiton selection, accurately matched
ganged controls to + | dB. Negative feedback
rumble and variable low-pass filters, Printed
circuit boards. Accepts inputs from most
tape-heads and any stereo or
mono pick-up. £19.10.0

PR <
Range of Assembled and Fully Finished §
HI-Ft EQUIPMENT CABINETS
By arrangement with RECORD §
HOUSING we can now supply you with §
any one of their large range of fully 3
finished Equipment Cabinets. §
May we send you details? §

i

IO A

WIRELESS WORLD

e Our New Service apnn,an,an,g

INTERNATIONAL MAIL ORDER SCHEME
Covering the American Heathkit range
of 250 models

For direct delivery from U.S. Plant to your U.K.
address. lllustrated American catalogue and full
details of the Scheme can be obtained from us for
I/- post paid.

NP N Ny I\
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Hi-FI EQUIPMENT CABINET KIT

AN ATTRACTIVE CABINET in

modern style designed to house

all your Hi-Fi equipment (in-

cluding tape deck and full-sized

transcription record player).

- The cabinet parts are veneered
\ and pre-drilled, with edging in

. Panoplex plastic strip for ease

of finishing. Complete with everything you need
¢ for assembly, including screws, hinges and even a
padsaw! Left ** in the white " for finishing to choice.

Size 39§ % 32 x 213in. £18 1 0

Jrroisravevaers =)

TAPE AMPLIFIER KITS h
Models TA-IM and TA-IS

This Combined Tape Record-Replay Amplificr is available
in both monophonic and stereophonic models, Model
TA-IM can be modified to the stereo version with modi-

fication kit TA-IC.
TA-IM £19-2-6 TA-IS £24-10-0 TA-IC £6-15-0

All Heathkit models are available §
ASSEMBLED and TESTED %
Prices on request. )

g wnd
TELEPHONE AMPLIFIER KIT
Model TTA-I For Home, Office or Shop

Don't be tied to your telephone.
By placing handset on Amplifier
cradle you can talk or listen with
both hands free. All transistor
circuit, inductive piclk-up coil, built-
in speaker and volume control.
9 v. battery operated. lvory toned cabinet.

Size 6 x 53 x 9%in deep. £7'9'6

s GLOUCESTER’ ety

- . HI-FI CABINET KIT

Will accommodate: Tape Deck
and/or Record Player. F.M Tuner
and Stereo Amplifier. For those
with limited floor space speaker
systems can be housed at each
- end. For this purpose a loudspeaker kit comprising
two 4in plus 8in. speaker systems, balance unit,
speaker grille, cutting template, padsaw and mount-
ing details are alsoavailable. Neutral hardwoods have
been carefully selected so that the finished product.
can be stained and polished to individual choice

There is storage spage for records, etc., also for
power amplifiers. Dimensions: length 464in., height
3Cin., depth 2lin,

Mk, § for Tape Deck or Record Player... £17 3 6

Mk. It for both T/D and R/P ... . £18 10 0

PR
§

OPEN

&

TAPE DECKS Are available as ' packaged deals "

with other equipment. Details on request,

® Deferred Torms available on all orders above £10 @

3
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OCT. 30th — NOV. 2nd
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New! PUBLIC ADDRESS
AMPLIFIER KIT Modei PA-!
Thjs is_a multi-purpose, high output, compact
unitsuitable for vocal and instrumental groups.,
guitars, electronic organs etc. 4 inputs for
guitars, mics, record players. Has many fea-
tures found only in expensive equipmenti.e. 50
watt R.M.S. (100 watts pk.) output, two heavy
duty speakers. ‘Magic Eye’ vol. indicator, var-

iable tremolo, elegant cabinet. £54 15‘0

Send for fult details.
New ! MONO CONTROL
UNIT KiT Model UMC-I|

Ideal for use with MA-12
or similar amplifier. Qut- ﬁ-

sut _(’).25 v. Send for full
s £8.12.6
HI-FI STEREO AMPLIFIER KIT

Model S-99 - 1
Gives 18 w. output (9 @
per channel with 0.2 per

cent. distortion at 9 w. per

channel). It has ganged controls. STEREQy
MONAURAL gram., radio and tape recorder
inputs .nd push-button selection as well as
many other first-class features well abave
its price range. In grey metal cabinet with a
golden surround and perspex panel. Also

ultra-linear push-pull output. £27.19.6

Printed circuit construction,

HI-FI SPEAKER SYSTEM XIT

Model SSU-{ H

Ducted-port bass reflex
cabinet, ‘' in the white.”"
£10.17.6

Frequency response is
40-16,000 c/s. Power rating
25 watts. Matched speaker
units 8in. high flux (12,00
lines) with hyperbolic cone
and 4in. wide angle dis-
persion type for higher
frequencies.

With legs £81/12)-.

“COTSWOLD " SPEAKER

SYSTEM KIT =

This acousticaily designed

enclosure measures 26 x 23

2in. speech coil, elliptical -

middle speaker togcther I "

with a pressure unit to

cover the {ull frequency range of 30-20,000 c/s.

Its polar distribution makes it ideal for reaily

Tygan grille cloth, etc. Left *‘ in the white ”

tor finish to pers‘onal taste, all parts are

precut and dril'ed for ease of Y

eIy £23.4.0
“COTSWOLD M.FS.”

This model, based on the st .nd-

ard Cotswold, neasures only

36in. high, 164in, wide by l4in.

deep. Particularly recommended

to those who require the best

x 144in., and houses a spec-

Hi-Fi Stereo. Delivered complete, with
SPEAKER SYSTEM -

results in small £23 4.0 '

‘al 12in. bass speaker with
speakers, cross-over unit, level control,
rooms.

A member of the Daystrom Group

DEPT. W.W.I1, GLOUCESTER, ENGLAND
MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS
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5in. OSCILLOSCOPE KIT
Model O-12U

Laboratory quality at utility
oscilloscope price and ease of
assembly make this kit of
outstanding value. Vertical
frequency response 3 cfs to
S Mefs., +1.5 dB. —35 dB,,
sensitivity 10 mVY. per cm. at
| ke. Horizontal frequency

o
%
(%

- . | c/s. to over 400 kefs (£ 1dB.
cCPY. up to 200 kefs.) The Heath
. patented sweep circuit func-

-ﬁ ® 2 tions from 10 cfs. to 500 kefs.,
in five ranges giving five times the usual sweep of
other 'scopes. In addition it has exceedingly short
re-trace and rise times and electronically stabilised

power supply. Inctuded is a 48-page
Instructional Manual. £35-10-o

ELECTRONIC SWITCH KIT Model
(Oscitloscope Trace Doubler) S-3U
This extremely useful, low priced
device will extend the use of
your single-beam oscilloscope for
duties otherwise only in the
province of the double-beam tube.
In short, at a nominal cost, the
Heathkit model $-3U will give
you the advantages of a double
(or other multiple) beam ’scope,
while retaining all the advantages of your present
single-beam instrument,

Hitherto an electronic switch of this nature, permitting
the simultaneous observation of two signals on the
screen of a single-beam C.R.T. oscilloscope, has cost
nearly as much as the 'scope itself. £11 15.6

RESISTANCE-CAPACITANCE
BRIDGE KIT Model C-3U
Measures capacitance |0pF to
+,000uF, resistance 100Q2 to 5 meg-
ohms and power factor, 5 450 V.

test voltages. Safety
switch provided. £9.5.0

MULTIMETER KIT
Model MM-IU

Provides wide voltage current, resistance and dB
ranges to cover hundreds of applications. Sensitivity
20,000 ohmsfvolt D.C. and 5,000 ohms/volt A.C.
Ranges: O(-:IAS v. to 1,500 v. A.C. and D.C.; I150uA
to I5A D.C.; 0.2Q) to 20MQ2.

43in. 50uA. meter. £12'1 o'o

AUDIO SIGNAL GENERATOR KIT
Model AG-9U
10 ¢/s to 100 kefs., switch selected.

Distortion less than 0.1%. 10 v.
sine wave output metered in

wolts and dB’s. £21 .9-6

AUDIO VALVE MILLIVOLTMETER
KIT Model AV-3U
Very sensitive. High stability. | mV. to 300 V. A.C.

10 ¢fs. to 400 kefs. £14.17.6

AUDIO WATTMETER KIT
Model AW-IU

This popular meter is used in many record-
ing studios and broadcasting stations as
a monitor as well as for servicing purposes.
Dissipation rating up to 25 w. continuous.

50 w. intermittent. £15.15.0

WIRELESS WORLD

DAYSTROM,_D

¢ OXFORD ' Dual-wave

New!
LUXURY
TRANSISTOR
PORTABLE
RADIO KIT
Model UXR-2

Ideat for use as a domestic, car or personat

Please send for full details.

£14.18.0

receiver.

HI-FI F.M. TUNER KIT

Tuning range 88-108
Me/s. Flywheel tuning.
Attractive Plastic
Front Panel in two-
tone grey with golden
trim surround and motif.
type visual tuning indicator.
ILF. transformers. Three LF. stages.
Wide-band low distortion Ratio Detector.
R.F. Unit, wired, tested and pre-aligned.
Printed circuit for I.F. Amplifiers and
Ratio Detector. Built-in power supply.
Qutput sockets for stereophonic adaptor
(for stereo transmission when available),

TUNER UNIT Model FMT-4U wicth 10.7
Mc/s. I.F. output £2.15.0 (inc. P.T.)

I.F. AMPLIFIER and Power Supply Mode)
FMA-4U complete with case and valves.

12.6.0.- Sold ly.
£12.6 Sold separate yTo:aI £15-1 -o

Thermometer
Pre-aligned

A.M./F.M. TUNER KIT

Tuning range 88-108 Mc/s. (FM) 16-50,
200-550, 900-2,000 m. Flywheel tuning.
Attractive Perspex front panel in two-
tone grey with golden trim. Thermo-
meter type tuning indicator, pre-aligned
ILF. transformers. Switched wide and
narrow AM bandwidths.

TUNING HEART Model AFM-T1 £4.13.6
(inc. P.T.). L.F. AMPLIFIER and Power
Unit Mode} AFM-A1, Complete with metal
cabinet and valves £20.13.0.
Sold separatety. Total £25.6.6

TRANSISTOR PORTABLE
UXR-|

RADIO KIT Model

Presented in elegant
real hide case with
tasteful gold relief.

Can be assembled in
4 to 6 hours and you
have a set in the top
flight of transistor por-
tables. Pre-aligned I.F.

transformers, printed circuit and a
7in. x 4in. high-flux
speaker. £1 2.11 .0

4-wave TRANSISTORISED
PORTABLE RADIO KIT
Model RSW-I1

Using 7 latest type
transistors and three
diodes this highly sen-
sitive set is specially
designed for Short and

Medium wavebands
(200-550, 90-200, 20-
40 and I1-16 m.).
In solid leather case

fitted with retractable
whip aerial.

£19.17.6

NOVEMBER, 1963
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VALVE VOLTMETER KIT
Model V-7TA

The world’s most popular valve volt-

meter, with printed circuit and | per cent.

precision resistors to ensure consistent &
laboratory performance. It has 7 voltage
ranges measuring respectively d.c. volts
to [,500 and A.C. to 1,500 r.m.s. and
4,000 peak to peak. Resistance measure-
ments from 0.1, ohm to 1,000 Megohms
with internal battery. D.C.inputimpedance is || meg-
?:hms and dB measurement has a centre-zero scale.

omplete with test prod, leads
and standardising battery. £1 3.1 8-6

HIGH VOLTAGE PROBE KIT
Model HV-336

Extends measurement up to 30,000 v. D.C. with neg-
ligible circuit loading. A special High Stability 1,090
megohm resistor gives a multiplication factor of 160X
whendused with a vaI':/e vo7|tme:er of || megohms input
impedance such as the V-7A £2 19 6

R.F. PROBE KIT Model 309-CU
This complete probe kit will extend the frequency
range of the V-7A Vaive Voltmeter to 100 Mc/s. and
will enable useful voltage indication
to be obtained up to 300 Mc/s. £1.13.6

POWER SUPPLY UNIT KIT
Model MGP-1{

Compact, general purpose unit
suitable for F.M. Tuners, Tape -
Recording Amplifiers and general
laboratory use. . Input 100/120 v.,
200250 v., 40-60 cfs. Output
6.3 v. 25 A, A.C.;>200, 250, 270 v.

120 mA.~ .
pc £5.2.6

DECADE CAPACITOR KIT
Mode! DC-I
Capa.c.ity values 100uuF to O.1t1uF in 100uuF steps.
Precision siflver-mica capacitors and minimum loss
ceramic wafer switches ensure
high* accuracy. £6.15.6

DECADE RESISTANCE BOX KIT
M?del DR-1U. Range 1-99,999Q) in IQ) steps. Ceramic
switches throughout. Current rating from 500 mA.

to 5 mA. according to decades in circuit. Polished
wooden cabinet supplied complete ....... 219 6
R.F. SIGNAL GENERATOR KIT

Model RF-1U

Provides extended frequency cover-
age on six bands from 100 kcfs.
100 Mc/s. on fyndamentals and up

to 200 Mc/s. on
£12.15.6

calibrated har-
monics.

2%in. SERVICE OSCILLOSCOPE
KIT Model OS-I

Light, compact, portable for service
engineers. Printed circuit board for
easy construction. Wte. 105 |b,
Size Sin. x 8in. x

14in lons. £19.19.0

CAPACITANCE METER KIT
Model CM-IU

This Direct-Reading Capacitance Meter is a very low
priced, time-saving instrument which is so useful
that it should be part of the general
equipment of every electronic laboratory
and production line, Easily built in a
few hours. 0-100uuF, 0-1,000uuF. O-
0.01uF, 0-0.1 uF. The meter has 4}in. scale
and can be used by an unskilled operator

after a few minutes’ £15.15-°

instruction.

® Deferred Terms available on all orders above £I10 @

a

DEPT. W.W.IlI GLOUCESTER, ENGLAND
A MEMBER OF THE DAYSTROM GROUP, MANUFACTURERS OF
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AMATEUR TRANSMITTER KIT
Model DX-40U

Covers all amateur bands from
80 to 10 metres, crystal con-
trolled. Power input 75 watts
’ 3 C.W. 60 watts peak controlled
;:arrl\erpohor;:gi Output 40 wates to aerial. Provision
or Y.F:O. Filters minimise T.V.

interference. £33.1 9.0

SINGLE SIDEBAND ADAPTER KIT

Model SB-IOU
- May be used with most A.M.
cransmitters with cert2in  pro-

visions. Allows full use of existing
equipment for SSB facilities. Band
coverage: 80, 40, 20, 15 10 m.
Unwanted sideband suppression:
Better than 30 dB. Carrier sup-
pression; Better than 40 dB. Power
" requirements: 300 v. D.C. 85 mA.
{average), 30 mA. (standby), 140 mA. (transmit).
6.3 v. AC, 3.5 A. Meter: 24in. Scale edge reading,
200uA movemeniE indicates carrier null and relative
power output. abinet |lin. hizh
x 8in. wide x 14%in. deep. £39'5'0

AUDIO SINE-SQUARE WAVE
GENERATOR KIT. Model AO-IU
An inexpensive generator which covers 20 cfs to
150 k¢fs in four ranges with choice of sine or square

waves. The fatter up to 50 kefs. Output voltage 10 v.
max. and distortion less than 1Y%;. An ideal instrument

or audio testing. Size 93in. £13.15.0

x 64in. x Sin.

GRID-DIP METER KIT Model GD-tU

Funcetions as oscillator or ab-
sorption wave meter. With
plug-in coils for continuous
frequency coverage from 1.8

Mcjs to 250 Mcfs. £10.19.6

Plug-in Coils Model 341-U extend
With dial correlation

Additional
coverage down to 350 ke/s.
curves, 17/6.

TRANSISTOR INTERCOM. KITS
Models XI-1U and XIR-{U

ideal for home or business use. Up to five remote
stations can be operated with each Master. The
Master unit_can call any one, any combination, or all
five Remote stations and any Remote station can call
the Master. A private call to any Remote station
cannot be interrupted or overheard by any other
while a conversation is in progress. Any Remote
station can talk to any one or all others provided the
Master is manned. These kits have been designed
for easy construction and high performance.
The mahogany veneered wooden cabinets are supplied
completely assembled and finished. The Master unic
has a 4-transistor amplifier and is operated by an in-
ternal 9 v. badu:ery as arhe :Qe Remote units. Bacteries
are not included with the Kits,

£10.19.6

Model XI-lU (Master)
Model XIR-IU (Remote) £4.7.6
v Educational Presents for Youngsters ¥

ELECTRONIC WORKSHOP KIT Mod. EW-1
Makes over 20 experiments £7-1 3-6

TRANSISTOR RADIO KIT Mod. UJR-1

An ideal introduction to radio

Additional Amplifier Stage UJR-1S  16/6 extra.

/
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WIRELESS WORLD
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dependable

£2.1.6

AMATEUR BANDS
RECEIVER KIT Model

This receiver is de-
signed as an ideal
economically priced
fixed station, port-
able or mabile re-
ceiver covering the
amateur bands from i60-10 m., each
band separately calibrated on a large
illuminated slide-rule dial. Approx. Sin.
bandspread on each band.

Features: Signal strength (tuning) °S°
meter, front panel dial calibration control,
provision for a 100 ke/s calibrator, tuned
R.F. amplifier stage, half-lattice filter,
adjustable noise limiter. Excellent
electrical and mechanical stabilicy,
Frequency coverage: 160, 80, 40, 20,
15, 10 metre bands. LF. 1620 kcis.
Sensitivity: 2 uV for 10 dB S/N, image

RA-I

rej. 40 dB. Power reguirements: |10-
240 V. A.C. 40-60 ¢/s. {Provision for
external P.S. for mobile uyse). Size

133in. wide x 6fin. high x 103in. deep.

£39.6.6

Werite for specification leaflet.

““MOHICAN"

GENERAL COVERAGE
RECEIYER KIT
Model GC-IU (gl

This fully tran-
sistorised receiver
includes 4 piezo-electric transfilters.
Ideal for fixed or portable yse. The R.F.
*‘front end ' is supplied as a pre-aligned,
pre-assembled unit. Features include:
10 eransistor circuit. printed circuit board,
telescopic whip aerial, tuning meter,
large slide:rule dial. Frequency coverage:
580 kefs to 30 Mcfs in 5 switched bands.
Electrical band spread on the Amateur
bands 80-10 m. Size 6Zin. x 12in. x 10in.
Powered by two 6 v. dry batteries (not

supplied). Please writc £39 11 6

for full specification.

STABILISED POWER PACK
Models MSP-IM and MSP-iW

Specially recommended
for industrial and labo-
ratory use, meeting
the need for a reliable
and versatile stabilised
power paclc capable
of a very high per-
formance. Input 200-250 v., 40-60 c/s.,
A.C,, fully fused. Outputs: H.T. 200410
v. D.C. at 20225 mA. in 3 switched
ranges. Unstabilised A.C. 6.3'v. at 4.5 A,
centre tapped. Two 3in. ‘" easy-to-
read '* meters for reading voltage and
current simultaneously. Separate L.T.
and H.T. supply transformers. Aill out-
put circuits are isolated. Size [3in. x

8iin. x 94in.

MS"F"-I!‘)’(I (:vli't‘h meters) £36.12.6
MSP-IW (without meters) £29.17.6
BALUN COIL UNIT KIT

Model B-JU. Will match unbalanced
co-axial lines to balanced lines of either
75 or 3000) impedance. Frequency range
10-80 m., input up to 200waus4£4-15-6

include
in U.K.

@ Deferred Terms @
avaiiable on ali orders above £I10.

Al prices free delivery

NEW! GENERAL COVERAGE

COMMUNICATIONS RECEIVER KIT
Model RG-I Of similar size and appear-

ance to the model RA-I.
Frequency coverage from 600 kcfs. to |.5 Mcjs and 1.7
Me/s to 32 Mc/s in 6 switched bands. Its many features
include Half-lattice crystal filter. Available shortly!

Send for full details £39.16.0

AMATEUR TRANSMITTER KIT
Model DX-t00U

The World’s
most popular
Amateur
TX Kit

@ Compleiely self-contained c¢ompact
Transmitter, 150 w. D.C. input.

@ Built-in highly stable VFO and all Power Supplies.

@ TV!I: Careful design has reduced TV toa minimum
by use of effectively screened frequency-generating
stages and pi-tuned circuits at the input and output
of the PA stage and by |l chokes and pi network
filters to all outlets from the cabinet. No fewar
than 35 disc-ceramic by-pass capacitors help to
achieve the exceptional stability and high-per-
formance for which this Transmitter is noted.

@ The KT88 high-tevel ancde and screen modulator
stage gives over 100 watts of audio from less chan
1.5 mV. input.

@ Adijustable drive and clamp control ensure that
valves are only driven sufficiently to maintain the
required output.

@ Keying on CW is via the VFO and buffer amplifier
cathodes; the other RF valves are biased beyond
cut-off. Vvhen zero-beating the TX with incoming
signals, the exciter stages only may be run without
the final amplifier being switched on.

@ Provision has been made for remote controt
operation.

@ VFO slow-motion drive is very smooth and back-
lash frce. @ VFO or Crystai control.

£74.19.0

@ Covers all Amateur bands up to
30 Mc/s 'phone or CW.
VARIABLE FREQUENCY
OSCHLLATOR KIT. Model VF-IU
Specially designed to meet the
demand for the maximum pos- ¥

sible flexibility from an amateur .
Transmitter which would other-

Amateur

wise be subject to certain
limitations imposed by crystal -
control. Calibrated for all =

Amateur bands 160-10 meters, fundamentals on 160
and 40 m. Ideal for Heathkit DX-40U £11.17.6

and similar transmitters.
Q@ MULTIPLIER KIT. Model QPM-I

A reasonably priced Q Amplifier
for the amaceur and short-wave
enthusiast.  This seli-powered
unit (200-250 v. 50/60 c/s.) may
be used with communications
receivers to provide both addi-
tional selectivity and signal rejection.
Model QPM-1 for 470 ke/s IF.
Model QPM-16 for 1'6 Mc/s IF.

Either maodel

£7.12.6

l—P;;; s_e:d me FREE CATALOGUE (Yes/No)...... |
Full details of Model(s).......coovvereerrreririieinns |
NAME ...o.oveeamrsneeanne |

(Block Capitals)
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C.R.B. AUTOMATIC FREQUENCY RESPONSE TRACER

A UNIGQUE AID TO DEVELOPMENT
AND PRODUCTION TESTING

CLAUDE LYONS LIMITED

C.R.B. Type TAR[61 Automiatic Frequency Response Tracer

The TAR/61 is an audio frequency spectrum analyser
which directly displays on a CRT screen an
amplitude/frequency response curve. It is self-contained,
including a low-distortion automatically swept power
oscillator providing the input to the device under:
examination. Unequalled simplicity in use and directness
of presentation make it essential to all engaged in
production or test of amplifiers, filters, recorders,
loudspeakers, microphones, pickups and transducers.

As the exclusive U.K. representatives, Claude Lyons Ltd
will be glad to supply full technical information

on this invaluable instrument.

BB Range — 20 c/s to 20 kc/s

W Oscitlator output 1:5mV to 150V

B Distortion below 1-5% 2t 1 watt

W Sweeps 5, 10, 15 per minute, or manual

B Display on 5° long-persistence CRT

I Graticule directly calibrated in db. and mV
versus c/s

B Logarithmic amplifier with 50 db. dynamic range

B Provision for compression amplifier to compensate
for transducer non-linearity

W Price £430 net (duty free)

Exclusive representatives
Claude Lyons Limited, Instruments Division,
76 Old Hall Street, Liverpool 3. MARitime 1761

2W W—011 FOR FURTHER DETAILS.
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PLUG-IN (P-33)
3000 TYPE RELAY

KEYSWITCH

MINOR BPO
600 TYPE RELAY

VIAJOR BPO
3000 TYPE RELAY

ENSURE PERFECT TIMING WITH

KEYSWITCH:0MRON

RELAYS

Keyswitch, renowned manufacturers of Post Office Relays, are now able to supply Omron relays of the
same quality and delivery-by-return. These Units are fulfilling the most exacting requirements in
electronics today.

OMRON  The name behind a world-famous range of electronic components. Their technical

achievement enjoys such approval as UNDERWRITERS LABORATORY INC. of U.S.A. (approval
No. E32677) and fulfils the MIL specifications of the U.S. Army. Below are three of the most popular
OMRON Relays. Priced from 5/- to 20/-. Delivery Ex-stock.

TYPE MIK2P

Midget power Relay
plug-in octal base
up to 230 volts AC/DC

TYPE M1H2

Sub-miniature Relay
multi-contact D.C. only.
Weight 15 grams.

TYPE 1051

Sub-miniature Relay
snap-action 5 amp.
contact, 6V, 12V and
24V D.C. only.

120-132 CRICKLEWOOD LANE . LONDON N.W.2,

Telephone: GLAdastone 1152 (5 lines).
2W W —012 FOR FURTHER DETAILS.
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OS 321 DPOUBLEBEAM OSCILLOSCOPE WITH INTERCHANGEABLE PRE-AMPLIFIERS

Sweep Rate 20ns/cm to 1.2s/cm. P321A  2-Channel Pre-Amplifier Sensitivity 10mV/cm to

Sweep Expansion x5 on both channels. 12.5V/cm; Bandwidth D.C. to 20Mc/s; Rise time 18ns; Input
Trigger Internal 2 mm. or external down to 100mVp.p. impedance constant at 1M shunted by 35pF.

Single Delay on both channels 170ns. PRICE NETT IN UK. £70.

C.R.T. S-inch flat-faced double-gun with minimum 2cm over- P32ID 2-Channel Pre-Amplifier Sensitivity ImV/cm to

lap and adequate intensity for single-stroke recording at fastest 125V/cm ; Bandwidth D.C. to 5Mc/s; Rise time 70ns; Input
time base speeds. impedance constant at 1MQ shunted by 35pF (each side).
Accuracy Time and voltage direct from graticule £3%. Balanced inputs with in-phase rejection ratio better than 500:1
Built-in Amplitude Calibrator. at SMc/s for 5Vp.p. input and maximum sensitivity.

PRICE NETT IN U.K. £425. PRICE NETT IN UK. £70.

2W W-—013 FOR FURTHER DETAILS.
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Nagard Oscilloscopes cover varied requirements for wide bandwidth and high 0S 301 HIGH-SPEED

sensitivity by using integral switched pre-amplifiers or interchangeable plug-in WIDE-BAND SINGLE-

pre-amplifier units. Three models are available, the OS301 being a high-speed, BEAM OSCILLOSCOPE
wide-band, single-beam Oscilloscope, while the OS311 and 08321 utilise Sweep Rate 0.1 ps/cm to 1.2sfcm
double-gun cathode ray tubes and interchangeable pre-amplifiers. We suggest ~ Sweep Expansion x10 giving

you write or telephone for complete specifications. Technical representati;zes

maximum sweep rate of 10nsfcm.
Trigger Internal 2mm. or external

are always available to arrange demonstrations and to discuss your particular down to 0.1Vp.p.

requirements on request.

Y. TR

IhICGE4 Gyrpgy

&

\\‘-\)

s

C.R.T. 5-inch flat-faced.

Integral Pre-Amplifier Switched in
Sensitivity 10mV/cm ; Bandwidth
2.5¢c/s to 20Mc/s; Rise time 18ns.
Integral Pre-Amplifier Switched out
Sensitivity 100mV/cm to 20V/cm ;
Bandwidth DC to 40Mc/s; Rise
time 9ns; Signal delay 180ns.

PRICE NETT IN U.K. £425.

OS 311 DOUBLE-BEAM OSCILLOSCOPE WITH INTERCHANGEABLE PRE-AMPLIFIERS

Sweep Rate 1us/cm to 15s/cm.

Sweep Expansion x5 on either or both channels.

Phase Measurement +180° by calibrated horizonta! shift.

Lissajous Displays by switching lower vertical channel to give

horizontal deflection on upper channel.

Trigger Internal 2mm. or external down to S0mVp.p.
C.R.T. 5-inch flat-faced double-gun with full screen display

overlap.

Accuracy Time and voltage direct from graticule +3%.

Built-in Amplitude Calibrator. PRICE NETT IN U.K. £340.
P311D 2-Channel Pre-Amplifier Sensitivity 100uV/cm; Band-

width D.C. to 150Kc/s; Rise time 2.3ps; Input impedance

10MQ shunted by 35pF (each side).

Balanced inputs.with in-phase rejection ratio better than 1000:1
for 1Vp.p. input and maximum sensitivity.
PRICE NETT IN U.K. £55.

P311V 2-Channel Pre-Amplifier As for P311D but with
switched H.F. and L.F. attenuation. PRICE NETT IN U.K. £85.

P311E 2-Channel Pre-Amplifier Sensitivity ImV/cm ; Bandwidth
D.C.to 1 M¢fs; Rise time 0.35us : Input impedance 1 M2 shunted
by 25pF. Balanced inputs with in-phase rejection ratio better than
1000:1 for 1Vp.p. input and maximum sensitivity.

PRICE NETT IN U.K. £55.

P311Q 4-Channel Pre-Amplifier As for P311E but beam
switching provides FOUR channels. PRICE NETT IN U.K. £100.

ADVANCE COMPONENTS LIMITED

INSTRUMENT DIVISION
ROEBUCK ROAD, HAINAULT,

ILFORD ESSEX. TELEPHONE: HAINAULT 4444 Bl sanza
WW—013 FOR FURTHER DETAILS.
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NEW PROFESSIONAL TV & RADIO
SERVICING EQUIPMENT

For Faster, Easier, More Profitable Servicing
Write for complete catalog and prices.

Television Analyst for Transistor

Black & White and Color Radio Analyst

Model 1076 Model 960

The new #1076 gives you a convenient TV signal- ° With this remarkable instrumént, you can check all
generating source of your own—with all signals in- o circuits and pinpoint any trouble in minutes. Makes
stantly available on the television under repair. Now transistor radio servicing quick and easy—far more
you can visually trouble-shoot and signal trace both J profitable. The 960 makes it easy to trouble-shoot
black and white and color circuits! Model 1076 has . any stage by unique point-to-point signal injection,
easy, -direct, point-to-point signal injection, permit- Built-in metered power supply provides quick and

ting fast correction, anywhere, anytime. Operates . easy testing at any time. 115/230 V—50-60
115/230 V—50-60 cycles. cycles AC.

o e TeT o o po e Swamegv on b apmesnen o & 1 8 B s 6 e e o B BEBEenEoEEs S o & e

ODYMNASCAN
Model 1074 Solid State Digital
A fabulous new addition to the famous B & K series Voltmeter Model 111
of Television Analysts. i With specialized experience in the test instrument
The 1074 is a compact version of the superb 1076 . field, DYNASCAN breaks through the high cost bar-
and offers a complete TV signal generating source rier and presents a reliable solid state Digital Voit-
of your own: Using the B & K point-to-point signal = meter.Model 111 DVM provides laboratory-standard-
injection technique, you can isolate and pinpoint any I type accuracy or better, with easy readout—minimizes
performance problem for quick correction. The 1074 operation errors. Unusual flexibility enables you to
can double your effective manpower. Operates on 0 take fuil advantage of its time-saving, cost-saving

115/230 volts, 50-60 cycles AC. convenience. 115/230 volts, 50-60 cycles.

TRANSISTORIZED PUBLIC ADDRESS AMPLIFIERS
All Supplied 115/230 Volts —-50-60 Cycles

Model 1500—15 watt Model 3000—30 watt Model 6000—60 watt
Dual Power DC and AC, Incorporates all the features long  Unique Anti-Feedback
desired by soundmen for simpler

; e installation, operating convenience f Lo b
offers outstanding reliability and s AN Py public address amplifier. Unique
performance for portable, mobile and g&eater flexibility! Fully transis features permit twice the power
and general-purpose use. torized. without acoustic feed back.

This transistorized P.A. amplifier Here is an exceptional high fidelity

EMPIRE EXPORTERS 253 Broadway, New York 7, N. Y., U.S.A.

2WW —015 FOR FURTHER DETAILS.
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Jrom ANDERS to inaustry

mefers made to measure

There are many famous users of the Anders service—a dard meters of all well-known makes and types. New ranges
service designed to give the speediest possible delivery of  are constantly being added-—Anders are now sole UK
even the most unusual meter requirement. The Anders agents for the famous Frahm vibrating reed frequency
Instrument Centre has unique facilities for supplying non- meters and tachometers. 2}” miniature hermetically-sealed
standard meters of all types, from 1{” miniatures to the  instruments to large panel-mounting meters with accu-
largest switchboard meters, specially calibrated and tested. racies of 0.1%,.

For immediate delivery, Anders carry huge stocks of stan-  For full details of the Anders service, please write or *phone

ELECTRONICS LIMITED

103 HAMPSTEAD ROAD, LONDON N.W.:. TELEPHONE: EUSTON 1639
Contractors to GPO and Government Departments. Ministry of Aviation approved.
METERS, ELECTRONIC AND TEST EQUIPMENT TO .NDIVIDUAL SPECIFICATIONY

2WW-—016 FOR FURTHER DETAILS.
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High Performance Preforms

Enthoven solder preforms reduce the percentage of

rejects, economise in materials and in manpower.

A wide range of Enthoven solders, both cored and solid, are
available in the form of rings, washers, dises, shims, strips and
ribbon, for use with advanced soldering techniques. Special sizes or
shapes can always be evolved and precision manufactured to meet

individual requirements.

ENTHOVEN

We will gladly advise on any solder-

ing problem you may encounter. As a ENTHOVEN SOLDERS LIMITED

first step why not send for vur booklet All ¢; quiries to Sales Office & Works: )

on ENTHOVEN SOLDER Upper Ordnance Wharf, Rotherhithe Street, London, S.E.16.

PRODUCTS. BERmondsey 2014
(Head Office):

Dominion Bulldings, South Place, London, E.C.2. IONarch 0391
2WW 017 FOR FURTHER DETAILS.
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ORYX

MINIATURE
HEAT WIRE
STRIPPERS

This new low voltage Duo-Thermal Wire
Stripper has been designed to fill the need for
speedy and efficient stripping of wire insula-
tion such as PVC, Nylon, Rubber and Thermo-
plastics.

Two models are available:—

Micro-Miniature Stripper ST-6—accom-
modates wires of up to §in, (3 mm.) diameter,
and operates at 250°C.

Miniature Stripper ST-18—accommodates
wires of up to in. (6 mm.) diameter and
operates at 325°C,

Both models house a miniature heating element
in each limb, total consumption for Model ST-6
being 12 watts and for Model ST-18 being
25 watts.

They are both available for 6 or 12 volt opera-
tion.

THE SMALLEST MOST
EFFICIENT INSTRUMENT
IN THE WORLD

SEND FOR ILLUSTRATED BROCHURE TO:—

W.GREENWOOD

ELECTRONIC LTD

677 FINCHLEY ROAD LONDON N.W.2
Telephone:- SWISS COTTAGE 3383-4

DISTRIBUTORS FOR THE ORYX GROUP
9W W 018 FOR FURTHER DETAILS.
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Take a standard Venner TSA 3336 Frequency
Meter. Add a 15 Mc/s Converter—a self-contained
plug-on unit, designed to do this very job. There,
for only £438, you have a sensitive, versatile, 15
Mc/s meter, Why pay more?

All prices apply in the U.K. only.

.......£15 0

err... 81007

RO0M pap
EXPANSigy

s e 0 @ 0

e . £2850

% Plinth casing as shown, £10 extra.

Take a standard Venner TSA 3334 Frequency
Meter—a simpler instrument, but compact and
lightweight. Add the same 15 Mc/s Converter—
also compact and lightweight. There, for only £250,
you have a portable 15 Mc[s meter. Why pay more?

STOP PRESS

50 Mc/s Converter

ROOM FOR EXPANSION-' for either instrument

The 15 Mc[s Converter, one of a number of auxiliary. now available . . ..
devices designed by Venner, increases the usefulness of
these two transistorised inline readout meters. Write for only £250

full details of TSA 3334 and 3336, of the 15 Mc/s Converter,
the Variable Trigger Level Unit, the 1 Mc/s Amplifier and
the Variable Time Base Unit.

VENNER ELECTRONICS LIMITED, Kingston By-Pass, New Malden, Surrey,-MALden 2442

2WW-—019 FOR FURTHER DETAILS.
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HALTRON offers you the most comprehensive stock in the world. 3,000 types of ‘receiving, special purpose, transmitting:
tubes and transistors available at short notice. A permanent stock of 4,000,000 tubes always ready for prompt despatch.
Comprehemsive export price list is available at your request.

MINISTRY OF AVIATION APPROVED INSPECTION - AIR REGISTRATION BOARD APPROVED INSPECTION

ALTRO

HALL ELECTRIC LIMITED

Haltron House - Anglers Lane - London N.W.5
Tel : Gulliver 8531 (10 lines) Telex 2-2573
Cables: “"HALLECTRIC LONDON NW5''.

2W W —020 FOR FURTHER DETAILS.
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VISIT |

THE LARGEST

ANNUAL WORLD
EXHIBITION IN

THE ELECTRONICS FIELD

From FEBRUARY 7th to 12th, 1964

To customer’s specification. Your

IN PARIS, PORTE DE VERSAILLES (I  enquiries welcomed for all types

of iayer and wave winding.
A.F. & Miains Transformers, R.F.
& L.F. Goils, Pot Cores to close
inductance, etc.

4 SWEETNAM & BRADLEY LTD [

E I_ E c T R e BRISTOL RD, MALMESBURY, WILTS. #?
.*;! ‘  Telephone MALMESBURY 2334 :

‘. ‘ g et in M5 S

at
THE INTERNATIONAL
EXHIBITION OF

All components, tubes and . mean D E p E N D A B L E

semi-conductors

measuring and control équipment | frequency control

@ lilustratedabove

- i are
electro-acoustics . . . Left: ALL Brookes Crystals are made to

Type G.2 Crystal 3
T Pl exacting standards and close tolerances.

62 kfcs. They are available with a variety of bases

i f}igm:c e ) and in a wide range of frequencies.

For all inquiries and | e ’Frqui:g; There is a Brookes Crystal to suit your

Tt ioh 100 kcs. purpose-—let us have your enquiry now.
apply to:

$.D.5.A. 23, rue de Lubeck r—g'_. Brookes Crystals (1961) Ltd

Paris 16e - PASSY 01-16 Suppliers to Ministry of Suppty, Home Office, B.B.C_, ctc.

CORNHILL FACTORY ILMINSTER, SOMERSET
Tel: liminster 2402

BROOKES

2WW —021 FOR FURTHER DETAILS. 2WW-—023 FOR FURTHER DETAILS.



NOVEMBER, 1963 WIRELESS WORLD 17

There are
1001 wuses

TYPE: 3000 Twin-Armature
This relay is a space saver! Two relays in one.

Two coils, two armatures working independentiy.
TYPE: 3000 MICRO SWITCH - Contacts maximum 4 change overs light duty or
Can be fitted with any type of micro switch; light 2 change overs heavy duty. Coils: Maximum
and heavy duty contact sets as required. Coil: 2 10,000 ohms.

R Y PE
RELAYS

TYPE: 3000 30_zmp ADM'RALTY
Capable of carrying 30 ‘amps. TYPE: 3000 Delay Relay

at 250 v. A.C. with maximum build up of 4 makes APP ROVED Thie ek R .

ik y,can be supplied with operate/delay
or 4 breaks. Coil: .} to 8C.000 chms. up to 25 seconds from supply of 6 to 50 volts/ D.C.
: Release .delay up to 25 seconds- with trigger
circuits to 4 voits D.C. Energised from 6 to
50 volts D.C. Contacts maximum 6 change overs
light duty.
With adjustable resistor giving plus or minus
2 seconds of nominal figure on operate and release
relays.

TYPE:. 3000 Transistorised Relays

T.l Operates from 300 to 500 microfamps.
at 4§ voles D.C. -

T.2 Operates from 3 to 5 microfamps. at
4+ volts D.C. Maximum contacts 2 change
overs light duty or 2 change overs heavy

t__ duty. 3000 TYPE P.I.
T.3 Operates from |5 te 30 micro/famps. at ¥ 5
13 volts D.C. Maximum contacts six change P|Ug-|n Re'ZY
overs light duty.
T, T.2, T.3. Energised 12 to I8 volts D.C. TYPE: 3000 Mechanical Latching Relays

GENERAL INFORMATION:  Buik to customer’s requirements.

All relays supplied to B.P.O.
standards.

With the exception of 30A and
B.O.3, all relays can be supplied
as a plug-in version.

TYPES: MI. 30A.B.O.3. LL.T3000.
Can be supplied for A.C. opera-
tion 6 to 250 volts.

INSULATION
TYPE: 3000 B.O.5. Coil and Spring Sets.
With its own bracket for fitting in any position, 100 volts—650 volts A.C. TYPE: 3000 Sctandard .
so designed to interlock with each other. Coil This relay is also available for A.C. operation
.1 to 80,000 ohms. with built-in rectifier—6 to 250 volts A.C.

A.D.S.RELAYS LTD

89-97, ST.JOHN STREET, CLERKENWELL,E.C.I
Telephone: CLErkenwell 3393/4/5

2WW—020 FOR FURTHER DETAILS.
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A new range of Stereo/Mono Amplifiers,
Pre-amps., A.M./F.M. Tuners, and R.G.
Stylish
finish, performance, construction and sim-

Chassis of outstanding quality.

plicity of installation maintain the rigidly
high standards of all DULCI equipment,
now available at genuine ‘‘ pocket-wise’
prices. See special offer below.

complete HI-Fl equipment at low cost

MODEL DPA |5
(Ultra Linear Amplifier)

A superb high fidelity amplifier
o for domestic use or
small halls. Quality
reproduction of
sound from radio,
record, tape or mic.
15 watts output.

Retail Price I5 gns.

MODEL DPA I5 (Pre-amp) ) .
Designed for use with above. Attractive finish in
black and matt silver. Retail Price 10 gns.
MODEL SP 55 (Stereophonic
Amplifier). (Not illustrated.)
Designed for use with Stereo 5. .L
Both sections carefully matched.

40-25,000 c.p.s. 4 watts output
each channel. Adjustable 3.5 and
12-16 ohms matching impedance.
Similar in appearance to Model DPA 15.

Retail Price I5 gns.

MODEL STEREO § (Twin Channel Pre-amp.) (Illustrated.)

High fidelity Stereo/Mono reproduction. Independent Bass and
T'reble controls, separate balance control. Facilities for fitting two
TAG6 transistor amplifiers for low impedance p.u.

Retail Price Il gns.

MODEL H.55S
(Radio and Stereo-
gram Chassis)
Med., Long, and
F.M. (VHF) Wave-
bands. Ideal re-
placement chassis of
low overall height for fitting into
almost any cabinet. Designed for first-rate reproduction
of radio and records, both stereo and monaural. 4 watts
output on each channel.

Retail Price £30/17/11 .(Tax Paid.)

MODEL H 55 (Radiogram Chassis). (Not illustrated.)
Providing first-class radio reception and reproduction
on Med., Long and F.M. (VHF) wavebands and from
records. Attractive, self-contained front panel makes
this an ideal unit for replacement purposes. Similar
in appearance to Model H.55S. 4 watts output.

Retail Price £27/3/3 (Tax Paid.)

@ SEND NOW FOR LEAFLET GIVING
TYPICAL EXAMPLES OF COMPLETE LOW
COST EQUIPMENTS, DESIGNED TO: SUIT
YOUR POCKET!

Ask your local dealer for demonstration and leaflets of these
' latest DULCI Lines

MODEL

v GA 505 (Stereo

. Amplifier). (Illust-
rated.) Complete
with built-in pre-
amp. A high fidel-
ity stereo equip-
ment of outstand-
ing performance
- and appearance.
Laboratory designed and produced.  Overall response substantially
level from 40-16,000 c.p.s. Three inputs per channel. Output 5 watts
per channel. Controfs: Combined Bass, Combined Treble. Twin
concentric Balance and Volume Control, On/Off switch. Front
panel in attractive black and matt silver finish.

Retail Price 18 gns.

MODEL GA 5 (Not illustrated).

A low-priced high quality amplifier and pre-amp. Overall response
substantially level from 40-16,000 c.p.s. Output 5 watts. Three
input sockets. Controls: separate Treble and Bass, separate
Treble and Bass Volume Control. Front panel in attractive black
and matt silver finish, similar to Model GA 505.

Retail Price £13/2/6.

MODEL FMT5FM
(VHF) TUNER

A quality instru-
ment designed for
feeding a high qual-
ity radio signal into :
Dulci equipment. Covers 38-108 megacycles. Audio
response level from 20 c/s. to 30 kc¢/s. Exclusive circ-
uitry and tuning system make it the finest value inits field.

Retail Price £21/13/5.

MODEL H4T-55

(4-Band  Self-pow-
ered Tuner).

- - An ideal tuner for use
e with high fidelity ampli-
fiers. Covers Short, Med., Long and F.M. Bands.
Push-button wavechange On/Off. Magic eye tuning
indicator. Ferrite rod aerial for Med. and Long wave
reception.

Retail Price £28/5/8.

Manufactured in Gt. -Britain by

LEE PRODUCTS <(Gt. Britain) LTD.

10/18 Clifton Street, London, E.C.2
Telephone: BIShopsgate 6711

2WW—025 FOR FURTHER DETAILS.
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_ 12,500 ¢/s

16,000 ¢/fs

orizontal Polar Curves of the
Quad Electrostatic Speaker.

POLAR CURVES

A good loudspeaker should providé an even distribution over the listening area. It
should produce a minimum of output in other directions. There should be no abrupt
change of directivity with frequency.
A loudspeaker should be chosen by intelligent listening and not by impressive speci-
fications or curves, even good ones like these. Having made the choice, however, it
may be interesting to know one of the reasons why.

3 : FOR THE' CLOSEST APPROACH To THE ORIGINAL SOUND '
@ @A E) ILLUSTRATED BROCHURE ON REQUEST FROM REF. W.W

ACOUSTICAL MANUFACTURING CO. LTD., HUNTIN’GDON. HUNTS. HUNTINGDON 361.

2W W—026 FOR FURTHER DETAILS.
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rair operated|
telescopic

2 MASTS |

are inuse the|
World over

 Radio Aerial Applications:
all types, directional and omni-directional,
radio-telephone base and mobile masts,
variable }{-wave Marconis, field strength
measurement

* Survey Use:
precision height marker
mapping
jungle survey
aerial spraying marker
* Broadcasting:
microphone mast
spotlight o .
television camera (using CLARK remote
Pan and Tilt unit)

* Aviation: i .
landing beam calibration

% Emergency Uses: Mt
fire-fighting and accident floodlighting
public address

* General: R
high-level photography
meteorological measurement
and countless others

N

CLARK MASTS are in use with Government
Departments, Civil Authorities and. leadin,
firms in many parts of the World, Models
range from 25 to 80 feet high. Prices start at
£25. Specialist masts for specialist applications.

|

Send immediately for new illustrated
44-page catalogue to:
A. N. CLARK
(ENGINEERS) LIMITED

Binstead, Ryde, Isle of Wight
(Formerly of Merton, London, S.19.19)

Telephone: Telegrams:

WWIRELESS WORLD

ACCURATE AND RELIABLE
%>> INDUSTRIAL TRANSFORMERS

{ ELECTRONICS

| AUTOMATION

RYDE 369! TELEMAST RYDE

—

NOVEMBER, 1963

TO MEET YOUR ‘SPECIFICATION
FIRST TIME AND EVERY TIME
PROVIDE A SOUND AND
SATISFACTORY ECONOMY

They are obtainable from

R. F. GILSON LTD.

Who provide a first-class service to manufacturers in
prototype design and commercial quantity production
of transformers and chokes for:

COMMUNICATIONS-
INSTRUMENTATION

RESEARCH

TRANSISTOR
CIRCUITS

lHT, EHT & LT SUPPLIES

IF TRANSFORMERS ARE YOUR PROBLEM
Let R. F. GILSON LTD. soiveit

11a ST. GEORGES RD., WIMBLEDON, S.W.19.
WIM 5695

2W W —028 FOR FURTHER DETAILS.

MANUFACTURERS OF MACHINES FOR

AUTOMATIC & HAND
COIL WINDING,
LAYER, WAVE AND
CONTINUOUS STRIP

WINDING
REEL CARRIERS (Light & Heavy)

‘Machines supplied to customers’
requirements.
Your enquiries are invited.

ETA TOOL CO.

(LEICESTER) LTD.
29A WEILFORD ROAD, LEICESTER

Phone 56386

2W W--027 FOR FURTHER DETAILS.

2W W -029 FOR FURTHER DETAILS.
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Consistent and Predictable

Handling a piece of engineering equipment such as the tape
recorder illustrated here at once gives a feeling of complete
confidence. Professional users—the B.B.C. among them—
appreciate consistent operation and predictable per-

formance—the hallmarks of Leevers-Rich engineering.

EASY ACCESS
FOR MAINTENANCE

CONSISTENT
OPERATION

REMOTE CONTROL
AND SIGNALLING

RUGGED CONSTRUCTION

Model E Console—a pleasure to use and.
just as important, designed for quick anc
easy maintenance. Also in portable form
or for rack mounting. The amplifiers are
plug-in modular units. Deck functions
controlled by four push switches, |
mBmensar L ok P e S aiadiie e Single track model EI4IM £640.0.0

lays with self-holding contacts. Twin track model E242M  £790.0.0:

LEEVERS-RICH 52008550 Vs

2W W .—030 FOR FURTHER DETAILS.
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TWO NEW TYPES OF ‘““WEYRAD”
I.F. TRANSFORMERS FOR SET-MAKERS

MAXIMUM

@Mﬂm}

- 0 W E.
- -
ey
3 HOLES 0 D30 A O o @
2mouEs 0%
§
2
3
1 p

0273

TYPE P10
Oscillator Coils and Single-tuned LF. Transformers
7x7 x|l mm.
Osc. Coils cover medium wave with 85 pF capacity
swing.
I.F.s for 470 Kc/s operation.

Versions for most types of Transistors are in production.

Samples and Prices available to bona fide manufacturers on rcquest.

WEYMOUTH RADIO MANUFACTURING CO,, LTD.
REGENT FACTORY, SCHOOL STREET, WEYMOUTH, DORSET

2W W-—-032 FOR FURTHER DETAILS.

PLANET U1 TAPE DECK

This deck has been desngned and assembled with but one end in view
A LONG TROUBLE-FREE LIFE WITH
PROFESSIONAL PERFORMANCE
Abridged Specifications
HEADS: 3-head { or I track systems fitted to standard deck with

space for 4th head.

TAPE SPEEDS: 74in., 3fin., |}in, per sec.

WOW AND FLUTTER: .08%, .12%, .18% (at above speeds),
Balanced drag gives same low wow and flutter at beginning and end of
tape.

CONTROLS: Press button. Record with interlock to prevent accidental
erasure, Play-back, Stop, Fast rewind, Fast wind-on, all with interiock.
Pause control with lock.

From £39/10/-.

Full details from your retailer or write direct to the manufacturers.
PLANET PROJECTS LTD.

GOODMAN WORKS, BELVUE ROAD,
NORTHOLT, MIDDLESEX

PERFORMANCE—MINIMUM SIZE —COMPETITIVE PRICE

& HOLES 0947 0wA.

TYPE T80
Double-tuned st and 2nd [|.F. Transformers
2l x 13 x 18 mm.
T8t ist ILF. *“*Q " 85.
T82 2nd LF. " Q" 100.
Coupling for each type—critical.

BARGAINS
IN HI-FI

From our wide range oY Demonstration Equipment we
offer the following End of Season Bargains.

LOWEST PRICES EVER!!

2WW —031 FOR FURTHER DETAI{LS.

Chapman FM91 Tuner... £21 10 0  Armstrong T48 VHF
£

Tuner ..o 810 0
RS iy Sren=o A o Garrard SRPI0 Unit... €5 0 0
CLOSE RS Roactates Lowther Acousta Encl. €33 0 0
Roger; HG8B Stereo KEF Slimline Encl......, €32 0 0
(@hassismee, .. U0 €35 0 0 Leak Point One Stereo £I9 00
d . 0 Linear LT45X Amp....... £11 0 O
G‘g‘;e':::r‘ Axiom 10 6 0 o Linear Conchord Ampi £15 0 0
Dulci FM Tuner......... €1 16 0 S";“;:,Q'“P&Spe“” o 0
Armstrong Stereo Amp. Mordaunt ' Arundel’’
PCU25 and Pre-Amp £31 10 © ENCly e s .. £35 10 ¢

Send 2/6d. for our latest illustrated Hi-Fi Catalogue

Delivered free to any part of the Country.

Part exchange your old equipment for the latest
in Hi-Fi.

enham Radio

IS8 New Bridge St., Newcastle upon Tyne | Tel: 29866
The North-East’s Largest Hi-Fi and Tape Recorder Dealers.
OPEN FRIDAY TILL 8 O'CLOCK

2WW-—033 FOR FURTHER DETAILLS.
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B Vetallised ceramics @ Steatite porcelain
L and hermetic seals alumina
L.T. insulators

B Frequentite fow loss ;
ceramics

1 Faradex and Tempradex

dielectric materials

Vulcanex and Luminex Eo8E
refractories

iy - | . Sk | Faradex alumina
1 ~- : - T thread guides
M37 refractory

foundry strainer
cores

o Catalogues leaflets
& and technical data i
L available on request _f;f;'f

" FOR ALL RADIO, ELECTR
AND DOMESTIC ELECTRICAL CERAMICS
CONSULT

STEATITE & PORCELAIN PRODUCTS LTD.

STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport

2W W—03¢ FOR FURTHER DETAILS.
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FANE LOUDSPEAKERS FOR THE

MIDDLE and

Specification: Dimensions:

Recommended Freq. Range:

Power Handling:
Magnet:

Input Impedance:
Price:

Recommended Freq. Range:
Input Impedance:
Price:

NOVEMBER, 1963

UPPER FREQUENCIES

MID-RANGE SPEAKER MODEL 851

A sensitive unit with smooth response over the middle frequencies
which gives excellent reproductlon of transients.

8i-in. X 57%in. X 23in. depth.
15°Watts R.M.S. in the middle range.
15,000 gauss with 2in. pole.
600—3,500 c.p.s.

I5 ohms. ‘
£3/0/0 +9s. 10d. purchase tax, post free.

HIGH FREQUENCY SPEAKER MODEL 301

A sensitive pressure-type tweeter with smooth extended response.

Specification: Dimensions: 3in. diameter - |2in. depth.
Power Handling: 15 Watts R.M.S. aboye 3,000 c.p.s.
Magnet: 17,000 gauss with 2in. pole.

3,000 c.p.s. upwards.
15 ohms.
£3/15/0 no purchase tax, post free.

Manufacturers' enquiries direct to

FANE ACOUSTICS LIMITED

HICK LANE — BATLEY — YORKSHIRE

If in difficulty customers other than trade may purchase direct from us by post where at present there is no local stockist
Sole distributors to the wholesale and retail tradc.

LINEAR PRODUCTS LIMITED—ELECTRON WORKS—ARMLEY—LEEDS 12

2W W —035 FOR FURTHER DETAILS.

VITALITY BULBS

The ““DIS-BOARD "

for INSTANT MAINS

HIGHLY VERSATILE
PORTABLE POWER
DISTRIBUTION
BOARDS

Eall information on all types

) from Vitality Bulbs Ltd.

[ Y.00/8 (The Miniature Bulb Specialists)
| 3/ Neville Place, Wood Green, |

OVER 300 London, N.22. BOWes Park 0016

COMBINATIONS
AVAILABLE FROM STOCK

Full literature and price lists from:

LEXOR ELECTRONICS LIMITED|

ALLESLEY OLD ROAD COVENTRY
2WW-—-—036 FOR FURTHER DETAILS.

THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester —
it has every facility for thoroughly checking, repairing, overhauling and aligning TV
sets. It covei's Bands 1 and 111, crystal calibration. Can be used with AC/DC type
sets. Completely portable. /ncorporates: Wobbulator - AM or CW Signal Generator -
Pattern Generator - Audio Oscitlator - AC and DC (including EHT) voltage measur-
ing facilities - Line transformer test.

WRITE NOW for full details! immediate delivery
Airmec also méake the RADIVET TYPE 211, for AM and FM Receivers.

Airmec Ltd wen wycomee sucks Tel: High Wycombe 2501/10.

LWW -038 FOR FURTHER DETAILS,
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HADE N . sy

Fiesta instruments are not only accurate
and reliable enough for readout as well
as monitoring functions but, with their
clean lines. and contemporary design,
they do a great deal for the appearance
of modern electronic equipment.

Here are some of their - important
features:

As attracti i i i :
@ Accuracy to BS.89 and to attractive in price as in appearance

American Standard C39.1—1959 @ Two
scale lengths: 5 in. circular, with no-
parallax platform scale, or 3 in. short
scale ® Flush Mounting @ Contoured
static-free windows @ Bezels in anodis- INSTRUMENTS J
ed silver or black ® Window-rims in

red, yellow, blue or white @ Overall BY
width and height: 3% in. Moving-coil
and moving-iron ammeters and volt-

°
meters, frequency and speed indicators. crompton pnrklnson

5!51

CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON W.C.2
2WW——039 FOR FURTHER DETAILS.
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Automatic

NOVEMBER, 1963

Control of Grinder and Pulveriser Installations

A new system for automatic control of grinding and
pulverising machinery which overcomes the difficulty
of the great variation in raw material size is described
in October INDUSTRIAL ELECTRONICS, now
on sale—one of many articles showing how electronics
can_cut costs and increase productivity in all kinds of
industrial processes. INDUSTRIAL ELECTRO-
TRONICS is vital to all who must use electronics to
meet ever-increasing competition. Other articles in
the current issue are summarised in next column;
November issue will include Continuous Control of
Machine Tools and Remote Control of Closed Circuit TV.

ILIFFE ELECTRICAL PUBLICATIONS LTD., DORSET
HOUSE, STAMFORD STREET, LONDON, S.E.l.

Please supply INDUSTRIAL ELECTRONICS monthly.
I enclose 12 months’ subscription of £3 (Overseas £3/10s.
U.S. and Canada $10.00)

NAME .. ....

ADDRESS ...

COMPANY ..o o RN SO A,
DATE

POST TODAY

ALSO IN OCTOBER ISSUE :

@ AUTOMATIC CONTROL OF A TAILOR KNITTING MACHINE

An electronic control system for an au(omn}iq knitting machine,
in which data stored on tape controls the knitting and the patterr
of a three-diimensional garment.

@ ULTRA-THIN FOIL STRAIN GAUGES

Newly-developed ultra-thin foil has enabled strain gauges to b
made much smaller. This article describes the new gauges, whict
range down to only }in. in size.

@ ULTRASONIC CLEANING SYSTEMS
Some of the progress resulting from introduction of barium titanate

and lead zirconate titanate elements in transducers for ultrasonic
cleaning apparatus.

INDUSTRIAL

ELEGTRONIGS

2WW —040 FOR FURTHER DETAILS.
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THE A.C. MILLIVOLTMETER VM?77B

‘The VM77B Millivoltmeter is the latest version of the
Advac range of instruments with a re-styled case and
control panel. Tts four-stage amplifier provides twelve
ranges between 0.001V and 300V F.8.D. (A.C)) 15¢/s to
4.5Mc/s and measurements down to 1001V are possible.
Its high input impedance of 10Mq makes this instrument
suitable for all amplifier circuit measurements. A probe
accessory (PL45) is available giving a reduced input
capacity of 8pF.

RMS VOLTS
g 58

vOLTMETER

-0

e Inputimpedance 10Mq, 20pF. @ Frequencyrange 15¢/s to
4.5Mc/s. @ Calibration in both r.m.s. volts and dB referred
to 0dBm (ImW in 6000). @ Calibration accuracy — 50c/s to

"100Kc¢/s + 39% F.8.D.; 15¢/s to 2Mc/s &= (3% -+ 3%

F.S.D.); 2Mc/s to 4.5 Mc/s - 2dB. @ Supply voltage range
100 to 125V and 200 to 250V. e Built-in H.T. stabilisation.

Full technical details and specification are available on
request. NETT PRICE IN U.K. £49

ADVANCE COMPONENTS LIMITED

INSTRUMENT DIVISION
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX- ' TELEPHONE : HAINAULT 4444
2W W-—041 FOR FURTHER DETAILS.
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QU lC K ACC U RATE READ‘ N 68 are poseible- with the Thtést timer-eotinter by

Advance which incorporates an ensy-to-rca_d in-line
display with automatic decimal point and units of
measurement indicator.

1 Mc/s Timer-Counter
TYPE TC1A FEATURES

IMPROVED SIX FIGURE DISPLAY with in-line presentation.

INTERNAL STANDARD is a ecrystal oscillator accurate to
- 1 part in 106 at 25°C and L 5 parts in 106 between

0°C and +40°C.

FREQUENCY MEASUREMENTS from d.c. up to at least

1 Me/s.

TIME MEASUREMENTS for any time between 3u sec. and

2777 hours.

PERIOD MEASUREMENTS for 1, 10, 102, 103, 104, or 105
cycles of the input.

BT {2 248 ﬁ'ﬂ . o FREQUENCY MEASURING PERIOD 0.1, 1.0, or-10 secs.
. y ‘ ‘: . ® a}. e ( TIMIXG PULSE OUTPUT from 101 up to 106 pulses per
i i o : ! second.

3 ! ¥ g i |
xf 1 b (- ‘} s 1 4 INPUT SIGNAL -100mV to 230V r.m.s., via sensitivity
g | @ . control.
H ; B i . \ AMBIENT TEMPERATURE RANGE 0°C to + 40°C.
'R{ B9 " gr LB
. /
¥ o Wb, T i Adeans ™\
- k]
r \

NETT PRICE IN U.K. £390 ¢ 74d‘/m’
= N
S8I/5 \
ADVANCE COMPONMNENTS LIMITED

INSTRUMENT DIVISION

' ROS3UCK ROAD. HAINAULT, ILFORD, ESSEX TELEPHONE:HAINAULT 4444
2W W .-042 FOR FURTHER DETAILS.



NOVEMBER, 1963 WIRELESS WORLD 29

.C.R.E.I tutors are selected experts Imeach field

Loargputl Courses constantly keptup-to-dat

PR E 1 Genumely personal tu:t:on)
e)

‘you
~and CREI can
step up the pace

of your progress
in electronics

The C.RE. System of Home Study Courses in Electronic Engineering Technology has proved to be the most
convenient and the most successful form of technical education. The student imposes his own discipline and works
at his own pace. C.R.E.l. tuition is genuinely- personal with a watchful and friendly refationship between tutor and
student. All courses are kept abreast of up-to-date developments. Lessons are prepared by qualified specialists—
C.R.E.l. select the leaders in each field. A programme has been specially prepared for the City and Guilds of London
Telecommunication Technicians Course 49 and Supplementary Studies 300. If you have had two years in practical
electronics, or'the equivalent in technical education, write to C.R.E. for a free brochure.

C.R.E.l. (LONDON), (DEPT. WW36), GRANVILLE HOUSE, 132-135 SLOANE STREET, LONDON, S.W.1,
MEMBER OF THE CITY AND GUILDS OF LONDON INSTITUTE

C R. El (London) (Dept. WW36), Granvnle
House, 132-135 Sloane Street, London, S.W.1.

C.R.E.l. (London), (Dept. WW36), Granville
House, 132-135 Sloane Street, London, S.W.1.

I e e e e e — T = S R . . T T =
| Please send me (for my information and entirely 1 | Please send me (for my information and entirely |
I without obligation) full detalls of the City & | |  without obligation) full details of the Educational |
| Guilds Programme. (C. & G. SUBJECT 49) } | Programmes offered by your Institute. |
[ == | | |
| L__J 1st yr, L__.l 2nd yr. I:—_] 3rd yr. | | 4thyr. | I ONAME I
: Supplementary Studies (Subject 300) : : ADDRESS. . — :
FONAME = | ]
FILL IN ! [ ]
AND MAIL : ADDRESS... ... : : ELECTRONICS EXPERIENCE.. . :
coupoN M| b I
| | |
| | |
I | |
| i ]
| | i
t | |
L il

2WW —043 FOR FURTHER DEWAILS.
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RADIONIC

CONSTRUCTIONAL AND

EXPERIMENTAL SYSTEM

(SELECTED BY THE COUNCIL OF INDUSTRIAL DESIGN FOR THE
DESIGN CENTRE, LONDON)

The Radio and Electronic construction system you have beeh waiting for.
With top quality components mounted on colour-coded plastic bases,
perforated transparent paned, perforated brass cannecting strip and
bolt-up connections for positive contact you can quickly build and rebuild
any circuit and check it at a glance. Peak performances achieved. Already
used by many schools and technical colleges for instructional purposes.
NO SOLDERING—NO SPECIAL SKILL—NO MAINS-—FULLY
ENGINEERED — FIRST CLASS COMPONENTS — MULLARD
TRANSISTORS -PROGRESSIVE-FLEXIBLE —EXPERIMENTAL
— [INSTRUCTIONAL — IDEAL RESEARCH FACILITY —
RADIONIC NEWS LETTER.

Set No. |. £5/18/6.

14 Circuit Sheets.

Diode Detector and two Ampli
fier stages;

Transistor Detector and Ampli-
fier; Multi-vibrator.

Regenerative Receivers;

Earphone operation.

‘Set No. 2. £6/19/6.

20 Circuit Sheets.

Circuits of Set No. | plus capacity
reaction, T.R.F. and Reflex Re-
ceivers;

Earphone operation.

4-STAGE

Set No. 3. £1019/6.

22 Circuit Sheets.

High quality Push-Pull Amplifier
and 11,000 lines 7 x 4in. 30
doudspeaker converts circuits 1-20
to loudspeaker operation.
Amplifier can be operated from
microphone or gramophane pick-
up.

Set No. 4. £14/19/6.

26 Circuit Sheets.

Builds high quality six transistor
superheterodyne receivers, as well
as circuits of sets §-3.

Postage and Packing extra on each of the above.

Sets or Separate Components available from authorised Retailers or direct |
from Radionic Products Limited. |

TRADE ENQUIRIES ARE INVITED.
Full Details and price lists from: !

RADIONIC PRODUCTS LIMITED

ADASTRAL HOUWUSE, NUTFIELD, Nr. REDHILL, SURREY
Telephone: Redhill {RL6) 5050. Telex: 21433

6-TRANSISTOR
f | I SUPERHET

2WW —044 FOR FURTHER DETAILS.

Vari-Stat
THERMOSTATIC
SOLDERING IRON

FOk CONTROLLED TEMPERATURE

Miniature Model 50 watt

Weig_ht . oa .. 1% oz
Heating time od

Instrument Model 70 watt

Mk. IT (Magnetic
Contact Breaker)

12/-

Both Models give excellent bit and element
life since the thermostat completely eliminates
overheating and controls the reserve heating
capacity, which makes possible continuous
soldering without chilling of the bit.

The consistent temperature makes these irons
ideal for printed circuit work.

GCARDROSS ENGINEERING CO., LTD.

Woodyard Road, Dumbarton
Plone: Dumbarton 2655

(o215 j2H) N OYI IALYINIW

2WW- 045 FOR FURTHER DETAILS.

TRANSISTOR
TELEVISION
RECEIVERS

T. D. TOWERS, M.B.E., M.A_, B.Sc,,
A.M.LE.E., GRAD.BRIT.I.R.E.

A SURVEY OF BRITISH, AMERICAN, |
JAPANESE, RUSSIAN, ETC. CIRCUITS

20 secs.
‘\;I;vl.ltsah-m” Bit Size 32/23", 1{;6”,11/32' / The change from valve to transistor
I,n.ccgf = - _.“’ - b, 55 - | receivers is rapidly gaining momentum

with the falling cost of transistors and
the development of more effective types.
For this book, the author has combed

g:;g::g - . li g the world to obtain circuits from every
BiiSize .. . 11/64" dia. country working on transistor receivers.
Voltage .. .. 250 to 24 volts 796 | All circuits have been redrawn in
Price o ..  Mk. I (Micro-switch

similar style .and the book contains
nearly 190 circuit diagrams, which the
large format sets off to best advantage.
This book—first in its field to compare
and contrast designs from U. K., U.S.A.,
France, Germany, Russia, Japan—is
invaluable to designers and students.
55s net by post 565 2d 10" x 7” 224 pp.

from leading booksellers

ILIFFE BOOKS LTD.,, DORSET HOUSE
STAMFORD STREET LONDON SEI

2WW —046 FOR FURTHER DETAILS.
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AUDIO LABORATORY

LOW DISTORTION
OSCILLATOR

| Basically an instrument of

high stability, providing

very pure sine waves dir-

¢ ectly without the use of

&8 filters in the range 5 ¢/s to
¥ 500 Kc/s.

The instrument is valve

operated for sine wave

generation, but semicon-

ductors are used in a sine/

square network to provide

clean square waves from

5 c¢fs to 500 Kc¢/s. An

accurate step attenuator (100 dB in 10 dB steps) is incorporated together

with a 0-10 dB continuously variable attenuator which may be directly

montored on the built-in valve millivoltmeter. The millivoltmeter is a

4 stage feedback type with a very linear volt scale. It may be used for

external measurement with a full scale deflection of 100 mV to 300 V

(8 ranges) with better than 0.5 dB accuracy over the range of the oscil-

lator. The inherent distortion of the sine generator is lower than that

of any other known instrument.

SPECIFICATION

Mains input: 110-140 v., 210-250 v., 50/60 cfs.

Output: 5 volts max. into 600 ohms.

Frequency range: Sine waves and square waves 5 ¢/s-500 Kc/s.

Sine wave distortion: 0.006%, 200 c¢/s-20 Kc/s; increasing to 0.015%

at 10 ¢/s and 100 Kcfs.

Specification of included valve-millivoltmeter

Input resistance: 1 Meghom.

Sensitivity: 100 mV-300 V f.s.d. (8 ranges).

Response: -0.25 dB, 5 ¢/s-1 Mc/s.

INSTRUMENTS

DISTORTION
MEASURING SET

An instrument capable of
measuring total harmonic
distortion speedily, accur-
ately, and directly on a
calibrated meter scale with-
out calculations or the use
of ancillary balancing or
rejection circuits. It is
capable of reading a lower
distortion level than any §
other known instrument or combination of instruments. It is ail
semiconductor operated, and is energised from an included 9 v. battery.

SPECIFICATION

Frequency range: 20 ¢/s-20 Kc/s (6 ranges).

Distortion range: 0.01%,-100% f.s.d. (9 ranges).

Sensitivity: 100 mV-100 V (0.01% and 0.039% f.s.d. ranges operate
above 1 volt input).

Meter: Square law r.m.s. reading.

Input resistance: 200K ohms.

High pass filter: 3 dB down at 500 c/s; 30 dB down at 50 c/s.

Harmonic response: +1 dB 2nd harmonic to 250 Kc/s.

RADFORD ELECTRONICS LID. hihien. e e, Fromor s

2W W—047 FOR FURTHER DETAILS.

THE

ATTENDING COURSE

Fuli-time One-Year Course in Radio and Television.

PEMBRIDGE

College course in basic principles for prospective
servicing engineers.

Next course commences 2nd January, 1964.

COLLEGE

This course is recognised by the Radio Trades

Examination Board (R.T.E.B.) for the Radio and

OF ELEGTRONICS

Television Servicing Certificate examinations. Pro-
vides excellent practical experience on valve and

transistor radio receivers and all well-known makes.

PROVIDES TRAINING

To:

The Pembridge College of Electronics (Dept. P10}
34a Hereford Road, London, W.2,

IN RADIO
AND TELEVISION

Please send, without obligation,
details of the One-Year Course.

Name

Address

of television receivers.

CHP 2

e e =

2W W —048 FOR FURTHER DETAILS.
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of this famous Catalogue

NOW READY!

This is the 4th Edition and 8th
Re-printing of our Catalogue. In
addition to enlarging it we have
re-arranged many sections for
easierreference. Customerswho
purchased earlier editions will
need no encouragement to ob-
tain this one. To new custom-
ers we would point out that

of 5,000 items listed all but

14 are actually in stock, and

that this unique catalogue

is backed by a Mail Order
Service second to none!

e 200 racEs plus a page
of useful formulae.

® Over 800 Tllustrations.

® Over 5000 components
clearly listed and priced.

ONLY POST NAME......c..co..... . P SRR |

Y CFobAY i

OBTAINABLE UNl.Y : 6 o ADDRESS ... ooooooooeeie. e =
CATALOGUE

S PLUS |- POST b i

Enclose

P.O. 3/6  ceeerrreriiicii e £ o PIPEEEEG oo oc = - 0606000560 J00 l

HOME RADIO AND PACKING
OF MITCHAM

HOME RADIO LTD. Dept. WW, 187 London Road, Mitcham, Surrey l

IS EES T AT GED T, SR D D 2D TN T S SN S S NS S
2W W—049 FOR FURTHER DETAILS.

EDDYSTONE COMMUNICATION RECEIVERS | | 7M. R. SUPPLIES, Ltd.,—

For the Professiona: wr Amateur u er who iikes the Best. | {(Establisbed 1935)

| Known for many years as the most reliable source of the lollowing specialised material
always right up to date, Careful packing ~immediate delivery., Prices nett.
SMALL SYNCHRONOUS MOTORS. - 200/250 v. 50 c. approx. 1/100th H.P. Mude
for tape recorders and snitable for timing devices. .by Systems-Papst. 1500 r.p.ru.
reversible. Dia. 3in. {round) length 2}in. shatt proj. $lu. Dead quiet Tunning.” Very
840C Himited offer at 3216 each (despateh 2/-). i
£58 THERMOSTATIC SWITCHES (McLaren). Range 30/00 deg. F., 2 deg. differential
10 amps. A.C. switching. First-grade units—not housed or calibrated. Last supply
very rapidly sold. Llmited supply at only 7/8 cach (despatch 1/-).
MINIATURE RUNNING TIME METERS (8angarno), 200/250 v. 50 c. (synchronous)
Ceunting up to 9,899 hours, with 1/10th indicator. Oniy 1}in. square with cyclaineter
ttinl, depth 2in. Ideal for use with modern equipment. Immediate delivery, 60/-,

3 post paid.
i
Communication receiver at a moderate price. MANUFACTURING MINIATURE VARIABLE TRANSFORMERS (Philips). Another remarkable offer
STANDARDS OF THE HIGHEST ORDER. 8 BBA valves Superhetero- iromitoc CEDen St T maltaGlory Wi Eate s {innutEetOEOhy FONtL
dyne acuje. FREQUENCY RANGES s 0/240 :‘ 0.5 an:’n (inutt:\‘g %tuges). Many applications including motor and lighting:
Range [... 12.4—30 Mc/s, Range 4... 1,12—2.58 Mcfs. s, SBRIC el
Range2... 5.2—12.9 Mc/s. Range § 480— [ 150 kefs SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommendeii
R i A 3 in many national journais), 200/250 v. 50 c. Fitted with spindies for hours, minutes
ange 3. 2-5-*6.-| Mc/s. i . ) and central sweep seconds handa. Sel-starting, central oue-hole fixing. Dia. 23in.
B;rgges 4 and S include the International Distress Frequencies. Depth behind dial ouly lin.  With back-dust cover 28/6 (des. 1/6). Set of threc
Sensitivity better than 10 microvolts, Selectivity 30 db down at hands, brass, in goodl plain style, for 8/7in. dial 2/8. For 8/10in. dia) 3/8 eet.
10 kefs. off resonance, AC/DC. Internal speaker, £58. MINIATURE COOLING FANS. 200/250 v. A.C., with open type induction motor
HIRE -PURCHASE TERMS 3iin. x 3in. x14in. and 4in. 4-bladed metal impeller, TIdcal for projector lamp
Mode! No. Cash Price Deposit 12 Mthty. 24 Mthly. coollng, convector hentera and light duty extractors, 28/6 (des. 2/-).
Payments Payments EXTRACTOR FANS. Final offer of this very popular and efficient inodel complet®
870A £30 17 6 £5 0 O £2 8 0 A with outside cowling and indoor shntter. Circular motor housing ooly 4iin. dix
840C e 58 0 0 £2 0 0 Easily mounted in small window pane. Silent induction motor, 200/250 v. A.C.
£4 2 6 £ 4 0 (no interference). 3,500 c.ft./hr Instructione with each. Only 59/6 each (despatch
940 ..£125 0 0 £25 0 o £8 19 6 £416 O 3/8). We also supply our Sin. modelat £5/5/0and 10in. wodel at £5/12/8 (despatch

Carriage paid per passenger train. If payments are completed in 6 SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 v. 50 cfs. Self starting 2in
months only cash price charged SATISFACTION GUARANTEED din, X 13in. deep. Choice of following speeds 1 rip.m., 12 r.p.h.. 1 r.ph., 1 rev.
12 hrs., 1 rev. per day. Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.)
l 24n. X 2in. x 1{in. 6 r.p.m. §7/8 (des. 1/6).

CONFIDENTIAL TERMS, YOU DEAL SOLELY WITH H.P, RADIO. } 3/6). These models are not supplied with outside cowling. Details on request.

The Eddystone SYNCHRONOUS TIME SWITCHES (8angamo) for accurate pre-set switching opera-
——— tiona on 200/250 v. 50 c/s. Providing up to 3 on-off operations for 24 hours of any
Specialists chosen time, with day-omitting device (use optlonal). Capacity 20 amps. Com-
el st i pactly housed, 4in. dia., 3}in. deep. With full instruetions, £5/18/6 (des. 3/-).
. COMPLETE SEWING MACHINE MOTOR OUTFITS. No betier job obtalnable
SERV'CES LTD any price. 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising
. motor with fixing brackets, foot control and switch, needle light with switeh. belt, ete.
;l‘;ld lg;émctions for easy fixing to ANY machine. Thc complete outfit £8/18/6
A 8. ).
49/51 COUNTY RD. IMMEDIATE DELIVERY of Stusrt Centrifuzal Pumps. including ctainiess stoel
N I 3
LIVERPOOL, 4 {(most models) hilips Variable Transformers (41l models)
M. R. SUPPLIES, Ltd., 68, New Oxiord Strect, London, W.C.1,
Telephone: AINTREE 1445 ESTAB. 1935 (Telephone: MUSeum 2958)

2WW —050 FOR FURTHER GETAILS. 2W W 651 FOR FURTHER DETA!ILS.
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The shapes of sound

PRECISION AT EVERY POINT »
Quite apart from its exceptional performance, the I
Goldring-Lenco GL 70 is an eminently satisfying unit GOLDRING-
just to look at. It is Swiss precision engineered LENCO
throughout and incorporates the superb L.70 Trans- GL 70 !
cription Arm, which is a high-fidelity masterpiece in = ¢
its own right. The turntable is die-cast from non- % £22 10s 0d
magnetic material and weighs 8 Ibs. Continuously ‘ (+ P.T. £313s 2d)

variable speed adjustment from above 80 r.p.m. to
below 30 r.p.m. and from 15-18 r.p.m., with positive
click-in positions for standard speeds. A pick-up base)
lowering device is incorporated to enable the arm to : i £25 10s 0d

be gently lowered onto any part of the record, or - ; (+ P.T. £4 25 11d)
raised, by turning the play switch to ‘on"’ or ‘off’. The iN

GL 70 is, in fact, an instrument capable of meeting the

highest demands of the discriminating enthusiast.

GL 70/P
(Mounted on box-type

GOLDRING MANUFACTURING CO. (G.B.) LIMITED, 486-483 HIGH ROAD, LEY TONSTONE, LONDON, E.11 TELEPHONE : LEYTONSTONE 8343

2WW-—052 FOR FURTHER DETAILS.
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EVERY FEATURE—‘

YOU COULD WANT
IN THIS POCKET
MULTIRANGE

TEST SET
NOW REDUCED TO

Lhoam

3
s
,o--v”

NOVEMBER, 1963

D.C. SENSITIVITY 20,000 ohms per volt.
A.C. SENSITIVITY 2,000 ohms per volt.
A.C. ACCURACY maintained up to 20 kcfs.
TWENTY RANGES.

ADDITIONAL DECIBEL SCALE.
PRESSED STEEL CASE.

TRADE
PRICE

WITH
CASE

£717-6

| A modern seif-contained multirarrge test
LEATHER | set of high sensitivity, intended for the
| measurement of A.C. and D.C. volts, D.C.
current and resistance.

I The pressed steel case not only effect-
| ively screens the movement from external
magnetic fields but also provides that extra
protection against the accldental blow or
mishandling that would fracture a com-
pletely plastic moulding.

]
I
| The exterior cover is moulded in grey
|

£8-12:6

J

Melamine and is designed to focus
I attention on the clear easy-to-read scale.

SALFORD ELECTRICAL INSTRUMENTS LTD
¢ PEEL WORKS SILK STREET SALFORD 3 LANCS,
Tel: Blackfriars 6688
London Sales Office: BROOK GREEN,
S E @ HAMMERSMITH, W.6. Tel: Riverside 5246
5 A Subsidiary of THE GENERAL ELECTRIC
CO. LTD. OF ENGLAND

2WW —053 FOR FURTHER DETAILS.

VACUUM
ELECTRONIC

LIMITED

KEEPS YOU

THE PICTURE
WITH THE

FINEST REBUILT CATHODE RAY TUBES E

{2 MONTHS
GUARANTEE

IN

12"—
lsu_

14" £4-15-0
17" £5-5-0
21" £7-15-0

CASH WITH ORDER
OR PRO FORMA, ADD
126 FOR CARRIAGE
AND INSURANCE
DELIVERY FREE IN LONDON AREA

15/-

ALLOWED
ON RECEIPT
OF OLD
TUBE

WRITE, PHON: On LALL

VACUUM ELECTRONIC LTD.

35, SACKVILLE STREET

REGENT 6404 (5 lines) LONDON, W.I.

Remember

DAY

Poppy Sellers urgently needed
British Legion * Haig's Fund
70-80 York Way * London * NI

(Registered under the War Charities Act,1940)

2WW-—055 FOR FURTHER DETAILS.

A.C.SOLENOID rver st

NOW FITTED WITH STAINLESS STEEL GUIDES—
SIX TIMES THE LIFE

Continuous 33lbs. at 1”.
Instantaneous at 16lbs.
Smaller sizes available.
Also — transformers to
7kVA 3 phase.

R. A. WEBBER LTD.

KNAPPS LANE, CLAYHILL, BRISTOL 5. PHONE 65-7228/9

2WW--054 FOR FURTHER DETAILS.

2WW-—056 FOR FURTHER DETAILS.



NOVEMBER, 1963

WIRELESS WORLD

35

Famous Brand Names ... New Quality Products from MORHAN

iz zN-lolesl AMPLIFIERS

299C Complete
Stereo Amplifier

The most widely used, highly respected stereo’ampliﬁer made.
Featuring rugged 80-watt output stage assuring low-distortion
reproductlon, special signal lights to operate system; stereo
selector switch for choosing stereo or phonic; separate scratch
and rumble filters; Front panef sterea headphone output; and derived
center channef fevel control,

Modeis 200, 222C, 299C and Kits supplied in 110/220V. 50/60 cy.

LABORATORY SOUND INSTRUMENTS

Model 450
Sound Meter

Seif-scaling . . . Transistorized.
Compact, rugged and operates on
only one ordinary 22.5V battery.
The #450 is ideal for field measurements and surveys of noise and
sound. Weighs 1 Ib. 7 oz. Write for complete catalog and prices.

irish Magnetic Recording Tape

IRISH makes a quality tape for every purpose

for both the amateur and professional.

IRISH is the only premium-quality tape at a /|

standard price. Exclusive Irish

Ferro-sheen process prevents

shedding of abrasive oxide . . . N

assures reduced head and tape wear, superior Nm.
sound quality. 3”, 4”, 57, 534* and 7” reels available in standard,
long playlng and double play. FREE—'*Signature Tape'' binding with
every 57, 534” and 7” reel. Write for complete catalog and prices.

REKOKUT

Turntables, Arms
and Speakers
Model R320A

world’s only true turntable
with fully automatic operation, 3313 rpm; single
push-button operatlon; custom built hysteresis
synchronous motor with seafed lifetime fubrication;
exclusive life-time Rekothone Belt not affected by
temperature or humidity; minus 57 d b rumble.
Write for complete catalog and prices.

GENERAL

Capacitors—Selenium Rectifiers

= Rigid codes of testing and quality control

'% give General Instrument capacitors long-life

and dependability. Every General Instrument

capacitor is individually tested and fully

guaranteed. Type TM is supplied in grounded

(&‘ aluminum containers to- provide maximum

protection against molsture. 1t has low

leakage and long shelf life. No artificial

barrier layer is used to Tri-Amp Selenium

Rectifiers, thus ellmlnating the cause of

aging and high voltage drop. A complete line of capacitors, electro-

Iytics, by-pass molded type, tantalum and Mylar capacitors available.
write for complete catalog and prices.

TERADO

Converters— i
Fully Transistorized (&
Model 50-202 “

‘“‘Dual Continental’*—550-600 watts—
heavy copper clad base with ventilating fan.

60 cycle frequency stabfe within 1/2 cycle with varying input voltage
and load. Filtered for use with tape recorders. Also available for 50
cycles. Write for complete catalog and_prices.

FREED

for Precision Laboratory
Testing... Incremental
Inductance Bridges
Type 1110-C

Maximum superimposed DC

up to 2 amperes. Direct

in-line readings of inductance and
conductance of iron core component
at audio frequencjes wlith or without superimposed direct current.
Uses five decade resistors with maximum resistance of 111,110
ohms in steps of 1 ohm. Frequency range: 20 cycles to 10 KC. Write
for complete catalog and prices.

}f Continuous Background

oriTronic JEIIIAR 300  Mvsic
[ Record /Playback Unit

A fresh concept in compiete
. automatic sound pro-
gramming. Completely

] transistorized — an
T efficient low-cost System
for continuous play appli-
cations of recorded sound.
Extenslve catalog of
recorded music and educa-
tional material available. As a recorder, provides an easy and
automatic way to record family events, off-the-air recordlngs, farn-
guage learning, speeches and rehearsals. 12 transistors and 4 diodes
weighs only 11 pounds. 4” x 6” speaker, 8 watts, 150 to 10,000 cps.
Tapette cartridge protects tape, eliminates threading and rewinding.

fo

CADRE |

- B Radi
Citizens Band Radio—.

NEW! 19 Transistors—7 Diodes, Highest power allowed;
excellenl selectlvity; completely transistorlzed; maximum
reliabiiity. Press the switch and you are ‘‘on the air’* with
the clearest 27 MC '‘talk’’ power possible—5 watts, trans-
mission range up to 20 miles on fand, 30 miles over water.
Perfect contact assured by 5 crystal-controlled transmit/
receive channels. Features Include noise limiter, adjustable

Fully Transistorized i
Model 515 ‘\ e

squefch, advanced receiver circuit, weighs only 6 pounds,
built-in dual power supply.

Complete Lines of Radio, Industrial and TV Tubes, Speakers, Resistors,
Semi- Conductors, Diodes, etc. Write or Cable for Complete Catalogs.

MORHAN EXPORTING CORP.

458 Broadway. New York 13, U.S.A. Cable Address: Morhanex

2W W --057 FOR FURTHER DETAILS.
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A\

. CAPACITANCE

AN

N\

LATEST HIGH QUALITY COMPONENTS FROM THE MAXI-Q RANGE ... ... l

(L

TESTED AND TRIED OVER 5 FREQUENCY RANGES

NSISTO_H DUAL PURPOSE
COILS

+% Coils for transistor superhets or converters, with or without an RF.
stage and using 465 Kc/s or 1.6 Mc/s. LF.

+% Noval BOA Based for Plug-in application—Screw threaded for Chassis
application.

+ Formers moulded in low-loss polystyrene for best results.

+% Each coil is packed in an aluminium container which may be used as a
screening cam.

v Brass threaded adjustable iron-dust cores.
The following colour code identifies the coils:

BLUE — Aerial coil with base input winding.
YELLOW — Interstage R.F. coil with couplings.
RED — Oscillator coil for 465 Kc's I.F.

WHITE — Oscillator coil for 1.6 Mc s L.F.
PRICE 4/9d. each

Coverages: Range 1T—.15/.4 Mc/s; 2T—.515/1.545 Mc/s; 3T—1.67/5.3
Mc/s; 4T—5/15 Mc/s; 5T—10.5/31.5 Mc/s.
Fuil technical details now included in Technical Bulletin DTB.4—1/6d.

EFT.13 Miniature 465 Kc/s. I.F. Transformer ...... 7/6d. each GENERAL CATALOGUE covering full range
IFT.14 Miniature 465 Kc/s. Last L.F, Transformer .. 7/6d. each of components, send 1/6d. in stamps. PLEASE
IFT.16 Miniature 1.6 Mc/s. L.F. Transformer........ 6/6d. each SEND SAE WITH ALL OTHER EN-
IFT.17 Miniature 1.6 Mc/s Last I.F. Transformer.... 6/6d. each QUIRIES.

DENCO (CLACTON) LTD., (DEPT. W.W.), 357/9 OIld Road, Clacton-on-Sea, Essex

2W W —058 FOR FURTHER DETAILS.

TRANSISTORISED

20 ORAWERS
132 Compartments

1’.

CJb K transparent

-
FAST, )
ACCURATE
+ 3%
SIMPLE TO OPERATE
I5 Mcs TEST FREQUENCY
AUDIO BALANCE

Model 290/A-B

It’s easy to find small components

in an original €EEXI cabinet

You can see at a glance what you want
6 drawer sizes with movable dividers
Stout steel frame will carry heavy loads

PRICE ONLY 17 GNS.

Hang them up, or stack them in units

Range of 25 different space-saving cabinets

F. C. ROBINSON & PARTNERS LTD .

Specialists in Elactronic Equipment and Instrumentation

FOR MODERN AND EFFICIENT STORAGE OF SMALL ITEMS

. Works & Northern Sales . Southern Sates & Export ' Write today for free iliusirated leaflet
COUNCILLOR LANE, CHEADLE DAVIES HOUSE. 181 ARTHUR RD. LTD Bath House, 57/58 Holborn Viaduct
CHESHIRE 4 WIMBLEDON, LONDON S.W.19. London, E.C.1. Tel: City 3410

Tetaphone : GATley 6611 (3 dines) Telephone: WiMblodon 6386

2WW 059 FOR FURTHER LETAILS. 2WW —060 FOR FURTHER DETAILS,
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Garrard—sounds of '63

Builders of fine sound reproduction equipment for over forty years,
Garrard supply transcription motors and record players to major broadcasting
and recording companies all over the world. Even the lowest priced modelsin the
Garrard range are so stringently quality tested before they leave the factory that
they can be compared in performance and appearance to the bestjin other
manufacturers’ ranges. The best in the Garrard range are incomparable — take
the Laboratory Series Auto Turntable Type ‘A’ for example:

4% e

Designed to meet the demand for It incorporates a scientifically designed PatentAuto Tripliftsduringoperationto
a Transcription Record Player with precision mass counterbalanced pick-up isolate the trip from the pick-up arm and
provision for playing records automat- arm with inbuilt positive spring applied prevent possible side thrust on the sty-
ically, the Type 'A’ with its heavy non- styluspressurewith calibrated adjustment. lus,thus ensuring perfectplaying of both
magnetic turntable achieves this by the Al bearings have low inherent friction stereophonic and monaural records.
well proven platform, and stepped helping to minimise record wear.

spindle method of record changing.

Werite or 'phone for full details of this or other models in the Garrard range
GGW THE GARRARD ENGINEERING LIMITED
Swindon - Wiltshire - Telephone : Swindon 5381 (§ lines) - Telex : 44-2M1
@ G714

2W W —061 FOR FURTHER DETAILS.
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SAANW/ MULTITESTER

Only half the size of ordinary testers, the Sonwa F-7TR  performs with the

best of them. Uniquely designed rotary range selector switch; dial foce covered
with clear acryl.

Specifications ® DC voltage : 0.25~1000v in 6 ranges (20,000w/v). ® AC voltage : 2.5
~1000v in é ranges (8,000w/v). ® DC ampere : 50p0~250ma in 5 ranges. ® Ohm : RXI~~

sy 50m in 4 ranges (min. 1@, max. 50mw). @ Load current : 0.2~20ma in 3 ranges. ® Decibel :
— —10~s+36db. @ Battery : One Z cell (1.5v) & one U-15 (22.5v). @ Size : 3-1/2”7 X 3-6/8"

model F-7TR X1-7/8"  Weight: 14 oz

e

Hondy, multiple purpose, hi-semsitivity circuit tester. Broad

scole-face for easy
reading ; special scoles for checking semiconductors.

Specifications ® DC voltage : 0.25~1000v in 7 ranges (20,000w/v). ® AC voltage : 1.5
~1000v in § ronges (8,000w/v). ® DC ampere : 50pa~250ma in 4 ranges. ® Ohm : R~
10000R in 4 ranges. (min. 0.5@, max. 30mw) @ Load currept : 60¢a~60mo in 3 ranges. ®
Load voltage : 1.5v. ® Decibel : —15~+45db & 0~ +22~462db. @ Battery ? One Z
cell (1.5v) & one U-15 (22.5v). @ Size : 6-1/4”7 X 4-3/8” X3” Weight: 26 oz.

Production lines: MULTITESTERS (16 models available)

TRANSISTOR CHECKER (Model AT-1)
TRANSISTORIZED V.T.V.M (Model PEM-6)
TRANSISTORIZED MEGGERS (single & double ranges)

* Write for further information.

* Quick delivery from’ factory.

model SH-63TR

SANWA ELECTRIC INSTRUMENT CO., LTD.

Dempa Bldg., Kanda Matsuzumi-cho, Chiyoda-ku, Tokyo
Telephone : {Tokyo} 215-9995 Cable Address : SANWAMETER TOKYO

2WW —062 FOR FURTHER DETAILS.

TRANSFORMERS |

THE NEW  Hidad Allan
C.G. 12 NEEDS ONLY

COILS
CHOKES

SPECIALISTS N
FINE WI

TR

LIVINGSTONE 2261

LARGE OR SMALL QUANTITIES

MINIATURE TRANSFORMERS
RELAY AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.O., AWRE. LEB. BB.C, ETC.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY

ADE ENQUIRIES WELCOMED

RE WINDINGS

T. 1933

2W W —063 FOR FURTHER DETAILS.

THAT
“DIFFIC

COMPONENT

A SMALL SPACE

Incorporates the latest in ceramic
magnet design. Only 41" deep 25-5,000,
c.p.s. (25-15,000 c.p.s. with Tweeter
Inner). Output 10 watts. Individually
hand made.

Full details from :—

RICHARD ALLAN RADIO LTD.,
Taylor Street, Batley, Yorkshire.
Telephone BATLEY 1123, 1308.

2w W-—064 FOR FURTHER DETAILS.

No matter how new or how old the set you are servic-
ing, 1f you require a line output transformer it is 999-1

ULT”

that we will have it in stock or can rewind it quickly.

We operate a same day despatch service from
the largest stocks of television components in
the U.K,, including a comprehensive range of
accessories, materials and test gear of all kinds.

TERMS: C.W.0. OR C.0.D.

Retail quotations giadly given on receipt of s.a.e.
Trade—Piease scnd your letter headings for data charts

. SAME DAY SERVICE.. . from DIRECT T.v. REPLACEMENTS LTD.

Dept ww 126 HAMILTON ROAD LONDON S.E27
6166, (PBX) Day &

...order it on

2W W 065 FOR FURTHER DETAILS.
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WHEN YOU BUY

[ELCON HIGH PERMEABILITY TOROIDAL CORES

YOU BUY

THE PRODUCT OF FORTY YEARS EXPERIENGE

Telcon Pioneered the Production of
Strip Wound Cores which are available in

WIRELESS WORLD 39

MUMETAL, SUPERMUMETAL
RADIOMETAL, SUPER RADIOMETAL
H.C.R. ALLOY
PERMENDUR AND SUPERMENDUR

All these alloys are manufactured EXCLUSIVELY
by Telcon Metals Limited at Crawley, Sussex,
where melting, hot and cold rolling, slitting and
corefabricationare carried outunderclosetechnical

G
5 r

. "\

Typical Spiral Cores

TELCON CORES
YOU BUY
RELIABILITY

Cores are available in a wide variety §
of sizes and strip thicknesses down
to 0.000125” (3 microns) and full
technical information will gladly be
sent on request. Core finishes can be
made to suit customer requirements ;
which-include’ epoxy resin and other '
coatings, metal casings and sealed 3 2
boxes of various plastic combinations.

WHEN YOU BUY .
i

supervision. Inspection starts with the raw materials,
is maintained throughout the production processes
and ends with an individual magnetic test on every
finished core.

’M 2

Test Gear for Cores

FOR SPIRAL CORES - WHATEVER THE APPLICATION

<= BUY TELCON <~

Teicon Metals Lid. P.0. Box No.12, Manor Royal, Crawley, Sussex. Phone: Crawley 28800. Grams: Telcon Crawley. Telex 87248

Member of the

Group of Companies

0000000000000
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Bullers CERAMICS

for the ELEGTRONIC INDUSTRY Why Rank
(and Electrical Appliance Manufacture) FlyTTER meters
are wanted around
the world

Sound engineers say the Rank Flutter Meter meas-
urés speed varlations most accurately. They find
it equally suitable for machines employing per-
forated film, tape, or disc records. They describe
it as light and compact. And the low price,
they say, is as pleasing as the high per-
formance. That is why Rank Flutter Meters
are in demand wherever there is a
‘Wow' or 'Flutter’ to measure,

and this is throughout

the world.

The Rank Flutter Meter |
Type 1740

some users

B.B.C. Television and Research . Birmingham Sound
Reproducers Ltd. (U.K.) - Collaro Ltd - Commission
Superieure Technique, Paris » Commonwealth of Australia,
Melbourne » Compagnia Commerciale di Cinematografia,
Milan - Dept. Posts and Telegraph, Dublin « Egyptian
State Broadcasting - E.M.Il. Research Laboratories -«
Garrard Engineering and Manufacturing Co. Ltd « Magnavox
Corporation of U.S.A. « Marconi Wireless . Ministry of
Supply (U.K.) « Ministry of Transport and Civil Aviation

Bullers porcelaln for general insulation purposes.

Meticulous care In manufacture, high quality mate- (U.K.) = Mullard Ltd « N.V. Philips’ Gloeilampenfabrieken,
rial, with particular attention applied to dimensional Holland and Denmark « N.Z. Broadcasting System « Post
precision and accuracy, explain the efficiency and Office Research Department « R.C.A. Photophone Ltd .
ease of assembly when using Bullers die pressed Southern Instruments Ltd » Truvox Ltd « Vortexion Ltd .
products. Write today for detailed particulars., Westrex Co. Ltd « Wright & Weaire Ltd and users in India,

Poland and Hong Kong.

BULLERS LIMITED

Milton, Stoke-on-Trent, Staffs.
Phone : Stoke-on-Trent 54321 (5 lines)
Telegrams & Cables: Bullers, Stoke-on-Trent
London Office: 6 Laurence Pountney Hill, E.C.4
Phone: MANsjon House 9971

" 6 The Rank Organisation
A= RANK STUDIO EQUIPMENT
Woodger Rd. Shepherds Bush London W12 Tel: SHEpherds Bush 2050
2W W - 067 FOR FURTHER DETAILS. 2W W —068 FOR FURTHER DETALLS,




NoVEMBER, 1963

C

41

“
4
%

AIn’t write
ONLY AN ILLITERATE WOULD HOLD
A PEN LIKE A SOLDERING IRON

RIGHT

YOU HOLD A PRECISION IRON LIKE A PEN
FOR A NEW GRIP ON SOLDERING ACCURACY

A Precision iron, with its sculpted, balanced
handle, makes joints as neatly and accur-
ately as dotting.an ‘i’ or crossing a ‘t’. On the
production line, the Precision method means
reduced operator fatigue, increased speed
and efficiency. Fast heat-up. Here's another
performance-plus: the heating element of a
Precision iron extends right up into the high
conductivity bit for double-quick heating on
half the power. No less than 39 bits are
available with a choice of 3 bit shapes in
most sizes. For more specific information or
advice write:

AINII'IEIXI

—_—Ta "X T ad Sy

ANTEX. 17D, GROSVENOR HOUSE, CROYDMN. SNRREY, WIINITIPA! 9774

2WW 004 FOR FURTHER DETAILS,

Wireless World

INFORMATION SERVICE FOR
PROFESSIONAL READERS

To obtain further details of any of the coded items men-
tioned in the Editorial or Advertisement pages of this
issue, please complete one or more of the attached
cards entering tha reference number(s). Your en-
quiries will be passed on to the manufacturers con-
cerned and you can expect to hear from them direct

in due course, Cards posted from abroad require a
stamp.

PLEASE USE CAPITAL LETTERS

Pour obtenir tout autre renseignement sur tout
article mentionné dans I'Editorial ou dans les pages
publicitaires de ce numéro, nous vous prions de
remplir une ou plusieurs des cartes ci-jointes en
inscrivant les ou le numéro de rétérence. Vos
demandes de renseignement seront transmises aux
fabricants intéréssés qui, en temps voulu, vous feront
parvenir une réponse. |l est nécessaire d’affranchir
les cartes postées de I'étranger,

PRIERE D'UTILISER DES CARACTERES D’IMPRIMERIE

Weitere Einzelheiten Uber irgendwelche Artikel, die
auf redaktionellen oder Anzeigenseiten erscheinen,
erhalten Sie, indem Sie eine oder mehrere der
beigefiigten Karten ausfiillen und die Kennnummer(n)
angeben. lhre Anfrage wird an den Hersteller weiter-
geleitet, und Sie werden dann direkt von ihm héren,
Karten, die im Ausland auigegeben werden, miissen
frankiert werden.

BITTE IN BLOCKSCHRIFT AUSFULLEN

Per ulteriori particolari in merito agli articoli
menzionati nel testo o nelle pagine pubblicitarie di
questo numero, Vi preghiamo di completare una o
pit delle schede allegate citando il numero o i numeri
di riferimento. La Vostra richiesta sari inoltrata ai
fabbricanti interessati che Vi risponderanno diretta-
mente. Le schede dall’estero devono essere regolar-
mente affrancate.

S| PREGA DI COMPILARE LE SCHEDE A
STAMPATELLO

Con objeto de obtener mas detalles de cualquiera
de los articulos mencionados en las paginas editoriales
o de anuncios de este pumero, sirvase rellenar una o
mas de fas unidas tarjetas citando el numero o numeros
de referencia. Sus consultas seran transmitidas a los
fabricantes interesados de quienes tendran noticias
directamente a su debido tiempo. Las tarjetas
enviadas desde el extranjero requieren franqueo.

SIRVASE ESCRIBIR COT‘ LETRAS MAYUSCULAS
Bt
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THE GENERATION OF COMPLEX LOW FREQUENCY WAVEFORMS...

has hitherto been possible only with extensive
electronic circuitry—if, in fact, generation was
possible at all. Now, with the VLF Function
Generator Type SG88, ANY waveshape—
mathematical or non-mathematical, no matter how
complex or irregular and provided only that it is
a single valued function and repetitive—can be
generated.

New techniques-can be applied to old problems, for
the generator can be used in any application neces-
sitating a repetitive cycle of events. Heartbeats, fuel-
flow simulation, tidal effects, servo-system tests,
ioad-cycles—

VLF FUNCTION
GENERATOR TYPE SG88

« 1. Frequency Range: 0.005—50 c/s.

» 2. Output Voltage Range: 2004V to 22V peak
to peak.

« 3. Frequency Calibration Accuracy: £+ 1%
Full Scale.

<4

mechanical system.

Automatic frequency sweep facility.
Direction of rotation and waveform reversible.
Rapid change of waveform by interchanging
glass discs. .

NETT PRICE IN U.K. £475. 0. 0.

. Generation by servo controlled optical

.5
.6
.7

ADVANCE COMPONENTS LIMITED

INSTRUMENT DIVISION
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELs HAINAULT 4444

SBI1/3
2WW-—005 FOR FURTHER DETAILS.
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and forget fluctuating voltage

ey

CONSTANT VOLTAGE TRANSFORMERS

There are VOLSTAT Constant Voltage Transformers from 15W to 10kW
rating (and others to special design) to keep your equipment operating in
the factory or in the field no matter how the voltage supply is fluctuating.
Stabilisation to + 19, is continuous and automatic from no load to full
load, for supply variations of 4 15%. VOLSTATS are used throughout
the world in a variety of equipments such as:

Measuring Instruments, Hospital Equipment, Control and Computing
Installations, Photographic and Photometric Devices.

VOLSTAT types CVN and CVS have all the advantages of the CVT range
with, in addition, reduced harmonic distortion limited to less than 5%,.
If fluctuating voltage affects your production or your products a VOLSTAT
is the answer. For further technical details please write to

ADVANCE COMPONENTS LIMITED

VOLSTAT DIVISION
& avia’ ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444

2WW—069 FOR FURTHER DETAILS.
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B bt o sl For HIGH SENSITIVITY!
AT mn HIGHEST FIDELITY'!
N = MAXIMUM RELIABILITY!
3 REASONABLE COST! aiso Avaitavie

rwrg

P —
\ ST

oo

.

F‘W

) AL A LI LAIAIG
DAAAAAAAAAAANANS
ke o ot § Guaty it Aner 3
MODEL L|/|0 HIGH FIDELITY 10 WATT ‘. Size approx. 7-5-5%in. Sensitivity 1’
AMPLIFIER ‘) is 28 millivolts so that the input socket "
" can be used for either microphone or ‘D
WITH INTEGRAL PRE-AMPLIFIER € zram. tape, radio tuner, etc. V.B.A, )
‘D valves used are: ECCB3, EL84, EZ80.
. . . ) Controls are: Vo., Treble and Bass with [
Size of unit 9 x 7 x Sin. Retail € mains switch. The tone controls ‘P
Stoved gold hammered Price € provide full compensation for long- D
finished chassis. Weight GNS. " playing records. Output_mat_chmg for 3 1’
For 50/60 AC ; ) ohm loudspeaker. Retail price £5/19/6. ¢
DLy IForpamsolic p = € LPI TAPE PRE-AMPLIFIER. Nega- )
200-230-250 v. or to order for export, (' tive feedback equalisation adjustment 1’
A chromium-handled protective cover " by multi-position switch to 17 x 3iin. "
is available at 19/6. ) and 7%in. per sec. Especially suitab|e‘
3 A € ior use with Collaro Studio Trans- )
The following outstanding test figures " criptor or Brenell Deck. Attractive "
inctude pre-amplifier. d black and gold perspex facia plate, §
Sensitivity (for 10 watts) ! ‘) Retail price 9 gns. "
7 ‘ € DIATONIC 10-14 WATT. High )
2. 208 (il {’ Fidelity amplifier with integral pre- "
78 r.p.m. 220 M.V. HARMONIC | MULLARD VALVES ‘D amplifier. Retail 12 gns. 1;
Mic./Radio 40 M.V. DISTORTION ECCB3 (2); EL84 (2); EZ8I (1). ) L10. 10 watt. with separate pre-amp. ¢
Input Impedance (inc. pre-amplifier) " 15 gns. "
Gram |00K. Mic./Radio 2 meg. Less than 0.19;, measured at 8 " CONCHORD 30 WATT. Hi-Fi "
Response watts 1,000 c.p.s. OUTPUT MATCHINGS ¢ amplifier with two separately con- )
pacasencyfiesn : ‘Damping Factor 39 For 3 ohmand 15 ohm L/Speak- Q) trolled inputs. Retail 16 gns. 4
< 1d.b. 30-20,000 c.p.s. | Bass Control | ers from high-grade sectionally ‘, L50 50 WATT AMPLIFIER. Size ‘b
Power Consumption 4+ l4d.b.to — 10d.b. wound output transformer. € approx. 14 x 10 x 8in. Sensitivity 25 )
90 watts at 50 c.pss. " " m.v., ROuﬂput; 'o;zB and {5 ohm speak- :’
? Treble Control ers. Retail price gns.
JdasvUmiow erioutru [+ 70db. to 22 db. RESERVE POWER SUP- § 155 STEREOPHOMNIC AMPLI- R
14 watts 1 at 12.000 _c.p.s. PLY (for Radio Tuner) 300 v. € FIER. Sensitivity 10 m.v. Output 5
-C.p ' 5
Negative Feedback Hum Level 30 m.a. smoothed and 6.3 v. @ watts on each channel. Retail 12 gns. ‘5
2| d.b. in main loop. —70 d.b. 1.5 a. at 4-pin socket. NN I NN
RADE AND EXPORT ENQUIRIES INVITED
i . ELECTRON WORKS Tel.: Leeds 63-0126

LINEAR PRODUCTS LTD. ARMLEY, LEEDS e

2WW—070 FOR FURTHER DETAILS.

MICROKIT |
e | CONDENSER TRANSVERTERS

R@ [H] NIE 2 KW, Peak Starting. 650 W. Continuous.
MH P 50-60-400 cfs. or D.C. from 12-24-50 v. Battery.,
Up to 939%, Efficiency. Polarity Reversal Pro-
tection. Square or Sinewave. Up to 3009,
Instant. Overload Capacity. Manually Control-
led Frequency. Reed Type Indicator. Remote

Unusually high Control Facilities.

output (150mV) o B} 6o 00 o "
Can be fed into Applications: Static No-Break Standby

; Power Supplies; For Vital System(s) Protec-
any amplifier tion, e.g. V.H.F. Transmitters; Industrial
or tape recorder Processes; Control-Alarm-Warning Systems;'
Output impedance Mobile Use of Counters; Sig./Gen. ; Recorders—
fGO:)I Oh"r's cathode U/V Sound; Oscilloscopes and Lab. Gear in
OON‘IJEwYeEAR FREE Marine and Aircraft (K| 14).
replacement Range of madels available
service guarantee with prices from £11-£90.

Please write to department C. 10

5 for transverter leaflet.
Delivery from stock

in kit form for assembly
< 20 gns VOl'm‘:lw LIMITED
. ‘Assembled and tested

25 gns the D.C. conversion specialists since 1935
- BROWELLS LANE * FELTHAM MIDDLESEX
World distribution Tetephone: FELTHAM 4837
CHATEAU PRODUCTIONS LTD Vatradio and Stereosonoscope are the registered trade
25 DENMARK ST., LONDON, W.C.2 it off VRiEEs (e
telephone COV 3026

ZWW --071 FOR FURTHER DETAILS. 2WW-—072 FOR FURTHER DETAILS.
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Axiom excellence-AXIOM 10

Like all Axiom Loudspeakers, the AXIOM 10 combines the best mechan-
ical and acoustical engineering as equal contributors to its supreme
performance and outstanding success. It is the only 10" High Fidelity
Loudspeaker to provide such an advanced design —and such superb
results.

Check these unique features:

Vacuum formedcontrolied edge hyperbolic
diaphragm, plastic terminated, giving \
sm.oth response 40-15,000 c/s.

Powerful high efficiency FEROBA 1I mag-

net system providing a gap flux density of \

13,500 gauss (53,000 Maxwells).

Aluminium voice coil — individually pre-

cision wound and terminated. \
Heat formed impregnated corrugated
centre suspension. Linear force/deflection

characteristic with maximum radial center-
ing action.

“

Elegant styling —rigid diecast extra-slim

chassis. \

Excellent transient response — very low

distortion.
Frequency range............... 40-15,000 c/s.
Power handling capacity ...... 10 watts.
Flux density..................... 13,500 gauss.
Impedance ........................ 15/16 ohms.
Chassis finish........... .Grey stove enamel.
Reflex enclosure...... 5,000 cubic inches.

______________ 100 e/t 200 )00 400 500 1K efs H 3 I ¢ " »
l Please send me the NEW Goodmans High Fidelity Manual | ; = N ]I T y
' | :: . o’ oy T ~
] Name | oy ] \
] I
l Address. l

- i Typical response curve of AXIOM 10, infinite baffle anechoic conditions.

| wow.ar b
b — Price £6. 5.11. (inc.175 P.T.)

GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middlesex,
GOODMAN s Telephone: WEMbley 1200. Cables: Goodaxiom, Wembley, England.
A Member of the Relay Exchanges Group.

2WW—073 FOR FURTHER DETAILS.
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Milliohm insertion
impedance virtually
constant over the

full range of frequency

Adjacent volt & amp
switch positions, plus
circuit holding feature
permitting virtually
simultaneous comparison
readings with four

test leads

This combination of features extends the application of
this portable multimeter to include accurate measure-
ments in the low impedance circuits, typical, for example,
of high fidelity amplifier output stages. In a single
instrument the Simpson Model 635 accurately fulfils a
function formerly reserved for two special single
purpose meters. And it's a versatile general purpose
multimeter as well, with many outstanding features—

Single switch operation Premium accuracy

Knife edge pointer Mirror scale
Spring loaded jewels Shielded movement
Overload protection

And the same quality and ruggedness which have made
‘Simpson’ a byword wherever multimeters are used.

Price £20-0-0
Delivery Ex-Stock

AVELEY ELEGTRIG LTD

Full details from:—

SOUTH OCKENDON ESSEX

COMPONENT DIVISION
TELEPHONE.SOUTH OCKENDON 3444

TELEX: 24120 AVEL OCKENDON

2W W —074 FOR FURTHER CETAILS.
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HIGH GURRENT

smoothed AC-DC

POWER SUPPLIES

INPUT. 200-250 volts 40-60 cfs. or [10-120 volts
40-60 c/s. OUTPUT. 12 v. 24 v, other voltages
from (6 v. to 250 v. D.C. to order). RATINGS.
Up to 24 Amps. (100 Amps to order). TOTAL
RIPPLE. Lessthan [9 p.top. REGULATION.
5%. OUTPUT IMPEDANCE. .4 ohm. At

100 ¢/s. EFFECTIVE RESIST. Less than . lohm.
INCORPORATING SILICON RECTIFIERS

fully smoothed and of Low impedance Valradio
D.C. power supplies are designed to take the
place of accumulators for L.V. equipment operation
or as high current bench supplies when an AC
supply is available.

PRICE. From £14. 2, 0d.

Please write to department
C.3b for DC power supply
leaflet.

Valrodio

r LIMITED

Tel.: Feltham 4242,

| Valradio and Stereosonoscope are the registered trademarks of
| Valradio Led.

Browells Lane, Feitham, Middx.

2WW—075 FOR FURTHER DETAILS.

WE SPECIALISE

EXPORTING
| CUSTOM BUILT
QUALITY

SOUND EQUIPMENT TO

IN

all p"rts All you want in HI-FI
' i ¢h TAPE RECORDERS
- & AMPLIFIERS
world MOTORS & PICK-UPS
Enquiries  invited without LﬂUBSPEAKERS
obligation. We carry Iarge ®
oo Cabett serice ACGESSORIES

SEND FOR ILLUSTRATED CATALOGUE $! POST FREE

MODERN ELECTRICS evaiy LTD
120, SHAFTESBURY AVENUE, LONDON, W.I|

(3 mins. from Piccadilly Circus and opposite Cotumbia Cinema)
Tel: TEM 7587 & GER 9692 Cables: MODCHAREX, LONDON

2WW—076 FOR FURTHER DETAILS.
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Perfected glass-metal bond
give Amphenol-Borg
hermetic seals

e 00 0PI SO0 S OO 2 OCO0 00095 OOT OO O OGS S OOS

e e 6 &3¢ 0030 00 ¢ 00

up to 9000 p.s.i. ultimate strength
390°C. working temperature

Amphenol-Borg glass seals meet a strict definition of hermetic
sealing. The leakage rate is less than 0.1 micron cubic foot of
helium per hour when checked by mass spectrometer at one
atmosphere pressure differential. Sealing has been perfected
through a special Amphenol-Borg technique which bonds glass
inserts to the steel shells. (The glass seal is, of course, an excellent
dielectric). The range of hermetic seals includes receptacies

in accordance with MIL-C-5015, MIL-C-26500 and MIL-C-26482.
There are designs for seals to operate up to 390°C; with a safe
working strength of 3000 p.s.i. differential working pressure
and a breaking strength of 9000 p.s.i. at room temperature. All
multi-pin  Amphenol-Borg hermetic seal connectors have clear
contact identification, which assists accuracy and speeds wiring
and inspection.

AMPHENOL
BORG__

AMPHENOL-BORG LTD
Electronics Division, Thanet Way, Tankerton, Whitstable, Kent. (Whitstable 4345-9 Telex 89157)

2W W~—077 FOR FURTHER DETAILS. TRBRT4
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McMurdo Instrument Co Ltd
Rodney Rd., Portsmouth, Hants.
Tel. Portsmouth 35555.  Telex 8612

% Contact our Sales Office for details of our full range

TWW--678 FOR FURTHER DETAILS.

MINIATURE PLUG-IN

i
. ‘ A_.‘ - -
o i 4 w Operate
; & ~ 4 D.C. volts Type

6 volts ... 68.5 mA ... (MQP 108)
12 volts ... 73 mA .. MQP 208)
24 volts ... 19.5 mA .. MQP 308)
48 volts ... 10.2 mA ... (MQP 408)

100 volts ... 49 mA ... (MQP 508)
Fitted 4 C at | amp — 100 v. D.C.
Operate Time 6 mS. Release Time 4 mS.

Insufation up. to 250 v. A.C. Twin Contacts.
Temperature: —10°C. to +40°C.
Mounting: Only requires 2 screws. Fitting

supplied with Relay.

Mounting Rack can be supplied for 36 Relays.
P.O. 19 x 3tin. These Racks can be cut to any
size. Weight of Relay: 43 grams.

on assemery |f O
2% Quantities up to 10 @ 6/- each.

Further discount according to quantity

0y
L % A.D.S.RELAYS LTD

89~97, ST.JOHNN STREET, CLERKENWELL,E.C.|
f Telephone: CLErkenwell 3393/4/5

¢W W—079 FOR FURTHER DETAILS.
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A brilliant new range

of small speakers by R & A
3” x 33" round

6” x 4” and 8” x 5” elliptical
57 pincushion.

And a new‘range of

8” x 127 units giving

Higher fidelity at little

more than standard prices.

LOUD SPEAKER MANUFACTURERS TO THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS |TD.
WOLVERHAMPTON, ENGLAND.

2WW-—08¢ FOR FURTHER DETAILS.
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Wide-range Transistorised
SIGNAL GENERATOR—Model 27.
Range 150 Kcfs. to 350 Mcfs.

v Accuracy better than 2%,.

% Directly calibrated.

% Battery operated.

% Compact and light.

£7.18.6

with test lead and battery. Post and packing
3/6 extra.

N 0 M B REX INSTRUMENTATION

Wide-Range Transistorised

AUDIO GENERATOR—MODEL 63
Range 10-100,000 c/s.

v Laboratory Standard Specification.
v Sine and Square Wave.

¥ Direct Frequency Calibration.

% Accuracy and Low Distortion.

¥ Calibrated Output Voltage.

v Battery Operated and Compact.

£15.0.0
Battery 2/3. Post & Pkg. 3/6.

complete with
test lead.

Wide Range Transistorised
C.R. BRIDGE—Model 62.
6 RANGES |Q to 100 MQ
| pF to [00uF
v Visual null indicator.
% Power Factor check.
Y% Electrolytic leakage test.
¢ Battery operated.

£7.2.3

including battery. Post and Packing 3/6 extra.

Trade and Export Enquiries Invited

S.A.E. For Full Technical Leaflets

INSTRUMENTS  ESTUARY HOUSE, CAMPERDOWN TERRACE,
DIVISION 66

EXMOUTH, DEVON. PHONE 3515

NOMBREX LTD.

2W W 081 FOR FURTHER DETAILS.

important books
on radio
and electronics

Servicing Transistor Radios

and Printed Circuits
Leonard C. Lane, edited by E.A.W. Spreadbury, M.BRIT.I.R.E.

Describes the servicing of transistor radio and printed
circuit boards. The transistorised A.M. receivers and
transistorised and hybrid car radios included are among
the sets typical of America, Britain and Japan. This book
gives a working knowledge of the theory of transistors
as well as the applications and techniques.

42s. net by post 43s. 1d. 260pp. plus 16 plates.

obtainable from [eading boaksellers

ILIFFE Books Ltd. DORSET HOUSE

Wireless Servicing Manual 10TH ED.
W. T. Cocking, M.I.E.E:

A reliable, thorough and comprehensive guide tc
solving most of the problems that arise in repair,
maintenance and adjustment of the modern radio
receiver. A major addition to this new edition is a
chapter devoted to transistors and transistor sets. An
invaluable book for radio service men.

25s. net by post 26s. 288pp. illustrated.

Radio and Electronic Laboratory Handbook
7TH ED.

This well-known practical handbook covers techniques
applicable to many fields beyond that of radio. Both
professional and amateur technicians will find invaluable
guidance made easily accessible by a concise summary
of all relevant information which may be required and
by a very comprehensive index.

M. G. Scroggie, B.5c., M.I.E.E.

55s. net by post 57s. 3d. 537pp. illustrated.

STAMFORD STREET LONDON S.E.I

YW W.-082 FOR FURTHER DETALLS.



'ENGLISH ELECTRIC

RUGGED
PULSE
TETRODE

C1149/1

Especially recommended...for arduous service in radar modulators

English Electric Valve Company Limited announce
a new and outstanding 300kW radial beam tetrode—the
C1149/1. Primarily intended for pulse modulator service
applications, this valve is specified to withstand inter-
mittent vibrations at 5g from 20c/s to 1500c¢/s, and sudden
shocks of up to 200g.

The design of the C1149/1, an extension of that of the
C1133, is the outcome of a prolonged series of tests in the
laboratory and at sea.

This tetrode is ideally suited for use in marine radars

where conditions of severe vibration exist and with- _

stands the various forms of malfunctioning which can
sometimes be expected in high voltage equipments.
FEATURES OF THE C1149/1

® exceptionaly robust design

m modified glass shape to give lower surface temperatures
m new type anode top cap for high efficiency heat transfer
m greater reliability

= longer life

For full information on the C1149/1 and other EEV power valves please
write to the address below,

#W W—083 FOR FURTHER DETAILS.

ENGLISH ELECTRIC VALVE COMPANY LIMITED

AGENTS THROUGHOUT THE WORLD ‘ Chelmsford, England. Telephone: Chelmsford 3491
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Ttoe Hose forr sy B e
Dnalily Kudio & Stectionw S ioduct

QUAD

WIDE
RANGE

- LEAK

OF
SPEAKERS
Pat. Na. 51915

& Pats. pending
ROUND, SQUARE

and RECTANGULAR

The easiest and quickest way of

FULL punching holes in SMEET METAL

RANGE OF BY LATEST ADDITIONS
LEAK equipment inctuding STEREO QUAD i1—I15 w. Amplifier, 15 w GOODMANS, | 11/16in. square ... 28/-
20 AMPLIFIER giving 2 x | watts output from 20-20,000 ¢/s.,... €22 [0 O wW.B., PYE, |21{32in. x I5/16 rect. ...... 37/6
power output. £30/9/-. QUAD 22—Control unit. Willmatch | piLIPs, TANNOY, | List of Sizes and Prices on Applica-
- any input to 2 Quad |1 amplifiers and WHARF’EDALE etc' tion,
2 speakers ... £S5 0 O ’ ‘
QUAD F.M. TUNER, 7 valves— and SOLE LONDON
87.5 to 108 Mcfs. ......... £24 18 9% :;OUSlNG DISTRIBUTORS CF
ABINETS MINIATURE
for all assemblies. ELCOM MULTI-WAY
Y PLUGS,
SOCKETS,
& COVERS

PYE Mozaire HFI0 Amplifier—one of the
smallest and most efficient High Fidelity
amplifiers, 9 wates . €2 FM9I. FM TUNER 87.5-100 Mcjs
FM/ TUNER--88- 10! AFC match | £20.7.4unpowered; £23.16.7 powered.
ing’to HF10 amplifier ......... ... £23 12 6 | Also S5EFM. 3 Short and FM. 12.5-
550 M.AM., Plus 87.5-100 Mc/s FM.
£34.17.10 powered.

All other Chapman products in stock.

GRAMOPHONE ] % 25 HIGH HOLBORN,
TURNTABLES PICK-UPS, etc. LONDON, W.C.1.
by Garrard, Connoisseur, Goldring,

Leak, Telephone:

Cpllaro and Decea, Acos
Pick-ups. ) HOLborn 6231/2

Price List on applicaticn

ILLUSTRATED 6d Post
CATALOGUE Free.

iW W-—088 FOR FURTHER DETAILS.

SPECIALIST SWITCHES LTD| |
the fastest switch

service in the world

ROTARY AND LEVER TO SPECGIFICATION

New customers are generally very surprised when we
tell them their order will be despatched today or
tomorrow-latest. They are even more surprised when
they receive the switches on time. They eventually
get used to all their following orders also turning up
within 24 hours—and they keep coming back.

We manufacture Torsion, Tension and Com-

’ ? . : ; A :

’IV::"”’.’ e “’“h"' - - 5 pression Springs to customers’ specification and
ere 1S no catch. ere are one Or two hmtations AT H ol
of course—all switches have 2in. long spindles, with specialise in Wire Forms of all types.
no locating lugs, but this is a small price to pay for A large range of Aluminium Screening Cans are
the fastest service in the world. b 2 .
available which can be produced to special

The Secret requirements, and fitted with fixing tags.
We only make small quantities of switches to specification e i
—We do nothing else, We are small and flexible—We Vi g hsavlz R c;gnprehe:swe r?nge of Tag Panels
need the minimum of internal paperwork—We are | | and Solder Fins, and supply many types of
SPECIALIST SWITCHES. Plugs, Sockets, Panel Assemblies and Can Bases.

Quantities: 1 to a dozen or so—24 hours. Around, say,

250—17 to 10 days. ]
earliest :gquirer:g:m &fn%‘rozow;;ntmr:qr;;ctixee E(.)fg: {Z:yrg;‘tr RATHDOWN INDUSTRIES LTD.
GOODWOOD WORKS

Ask for details and prices:
SPECIALIST SWITCHES LIMITED 7, L°N°°§s§§$3;,,;‘,§‘j§“' BERKS
79a DUKE RD ° LONDON W.4 * Paddington 8866-7

YW W-—085 FOR FURTHER DETAILS. 2W W —086 FOR FURTHER DETAILS.
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MICEOCADS

A NEW SERIES OF
MICRO-MINIATURE
H I G H V A L U E
DISC CERAMICONS

[1000 ] [2200] [4700 | | 10,000

N S

Dimensions, 1000pF : 0.08in (2,03mm)

(
2200pF : 0.10in (2,54mm) 1
4700pF : 0.14in (3,56mm)

10,000pF : 0.20in (5,10mm) These illustrations show the ACTUAL size of ERIE
Lead Diameter : 0.010in (0,254mm) 'microcaps‘-the latest British development in the field
Capacitance Tol : =20 +80% of micro-miniature components. ERIE ’'microcaps’ are
Working Volts : 30V d.c. an important addition to the ’'Ceramicon’ range of
Flash Test : 90V d.c. tubular, disc and plate capacitors designed to meet—
Leakage Resistance : 10,000M ohm s or anticipate—the needs of the Electronics Industry.
Power Factor : 3% max. The co-operation of the ERIE Customer Service Depart-
Dielectric : K7004 ment is available to assist with enquiries on ‘microcaps’
Operating Temp : —40°C +85°C or any other of the wide range of ERIE components.

ERIE RESISTOR LIMITED
SOUTH DENES, GTYARMOUTH
Telephone: 4911 Telex 1720

Factories:
Gt.Yarmouth and Tunbridge Wells, England; Trenton,
Ont., Canada; Erie, Pa., U.S.A.

. * Registered Trade Marks
2W W—087 FOR FURTHER DETAILS.



A NEW range of Tuner-Amplifiers with all the performance
capabilitles of separate tuners and amplifiers, superseding
the Stereo 12 and Jubitee models.

3

399

=~ Q9 ¥
221 M-FM STERED TUNER-AMPLIFIER

20 watts power output. Covering the full FM and
medium wavebands. ftnputs for any ceramic or
crystal pick-up and tape playback, also outputs for
tape recording. Exceptional sensitivity and stability
on FM, the Foster Seeley Discriminator being pre-
ceded by two IF Stages and a limiter stage. Medium
wayveband featuring automatic variable selectivity and
heterodyne rejection filter provides Continental

-eception of good programme value. £48 15 0
. .

Price

221 M. AM-FM TUNER-AMPLIFIER

This is the mono version of the 227 above and Is
identical in performance and specification except
that a single channel control unit is incorporated

with only one amplifier. Styling is also
similar to the 227 Price £33-1 8-0

STERED 55 TUNER-AMPLIFIER CHASSIS

One compact chassis combines AM and FM tuners, Stereo
Control Unit and two power amplifiers. For mono
repréduction the two amplifiers are used together so that
up to |0 waets output is available. Provision for tape
'recordingland playback is made wlith a choice of inputs
or crystal or ceramic pick-ups including
the Decca Deram. Price £29-1 8-0

AF 208 AM-FM CHASSIS

A high quality tuner-amplifier chassis which can be used
for thelconversion of an existing radiogram or as the basis
for building a new radiogram or reproducing

ice £21.4.0

system, Price
Full descriptive literature avaltable from Dept. No, WNT.

ARMSTRONG AUDIO LTD.
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installed

1933

never tested since

How many faulty and potentially dangerous circuits must
there be within a square mile of your premises? Insulation
and earth testing are vital to human safety as well as to
productivity. *“Megger” testing instruments seek out faults
and insure against breakdown. “Megger” instruments are
now stocked by leading electrical wholesalers. For full
information please write or ‘phone for

publication WH. 1 Mﬁg_G"ER J

Evershed & Vignoles Ltd., \nstruments Division

Acton Lane Works, Chiswick, London W.4. Telephone: Chiswick 3760

TW445ls
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MAKING AN AMPLIFIER?

TRANSFORMERS FOR MULLARD AND OTHER AMPLIFIERS
OUTPUT TRANSFORMERS (S8econdaries for 3.75 and 15 obms)

T.142. ECL86's or ECL82's Push{Pull, §,000 ohm. 20Y%; tappiage. 30/-. P/P 2/6,
T.140, 3 watt amp. type A tape amp., 3 watt stereo, 5,000 ohm, 13/8. P/P 1/4.

MAINS TRANSFORMERS (Primaries 240-220-200: 0-10 v, 50 ofs).

T.317. ECL88'ssterco 275-0-275 v., 160 mA., 63 v. 4a.,0T., 5 v. 2a., 36/-. P/P 3/3.
T.143. 7 watt stereo 250-0-250 v., 150 mA., 6.3 v. 4 a., 0T.,6.3 v. 1 0., 35/, P[P 3/3.
T.141. 3 watt 300-0:300 v., 60 mA., 6.3 v. 1a., ¢T., 6.3 v. 1 u., 24/~ P[P %3

Al transformers fully guaranteed, all shrouded fully except T.140.

SPECIAL OFFERS FOR TRANSFORMER SETS T.162 and T.53, 64/-.
T.317 and two 142's, 86/-. T.140 and T.141, 35/-. T.143 and two T.142's, 90/-. P/P
4/- on all.

SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portslade, Sussex
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'MORSE CODE TRAINING

In an interesting and easy way

The CANDLER System

trains you to a high standard. Candler
students are established throughout the world
as first-class operators or outstanding amateurs.
Learn on your own in your spare time and
achieve a worthwhile career, or a fascinating
hobby with world-wide contacts.

The CANDLER SYSTEM Co.
(Dept. W.1.) 52b Abingdon Road,
London, W.8.

Send stamp for full
details of Courses, in-
cluding Special Course
for Amateur Transmit-

ting Licence. Candler System Oo., Denver, Colorado, U.S.A.
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Now in use with

Tue HF156 manpack transmitter/receiver is a thor-
oughly reliable, robust, fully sealed and entirely self-
contained portable set for active service in extreme
climatic conditions. Six crystal-controlled channels,
extreme simplicity of operation and exceptional range
on voice and CW are some of the many features that
stood out during extensive user trials in the Far East.
The military-type one-man canvas pack in the picture
above contains the combined transmitter/receiver and
power supply and the aerial loading unit. A pocket
contains handset, morse key and headset with boom
microphone when they are not in use. A sectional rod
aerial and its flexible hase are also carried. Dipole and
end-fed aerials, in a separate haversack, need be car-
ried only when required. Provision is also made for
vehicle-borne operation and for the use of non-spill-
able lead/acid accumulators or dry batteries, greatly
increasing the versatility of this latest set in the BCC
HF15 series.

WIRELESS WORLD

the British Army

Ask for a leaflet describing the HF156 and the addi-
tional facilities for vehicle-borne operation and for
power supply from lead/acid accumulators or dry
batteries.

BCC also design, engineer, instal and

service complete communications

systems. Our advisory service would

be glad to have the opportunity of
helping you.

BRITISH COMMUNICATIONS CORPORATION LIMITE

EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX
GRAMS: BEECEECEE WEMBLEY. Tel: WEM. 1212

2WW-092 FOR FURTHER DETAILS.
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Accuracies of two parts in a hundred million . . .

, over the temperature range
X : THE NEW TELEMAX - SOUTHERN T.D.1.
' FREQUENCY METER HAS THIS SPEC,

Frequency Range

Fundamental Frequency: 30 Mc/s. to 93 Mc/s,
Internally Converted Range : D.C. to 30 Mc/s.
Range as a Frequency Meter: 10 Kc/s to 3,000 Mcfs.
Range as a Generator: D.C. to 3,000 Mc/s.
Reference Standard Stability: At constant ambient + 4
parts in 10°
Accuracy after warming up: better than 2 parts in 10°
Fundamental Frequencies - 30 to
93 Mc/s. > 200 mV minimum.
Sensitivity in Fundamental Range
D.C. to 30 Mc/s: 5 mV with magic eye zero
beat indication
30 to 93 Mc/s: 50 4V using head-phones

for zero beat indication.
Standard frequencies of 10 Kc/s, 100 Kcfs, ! Mc/s and 5 Mc/s
are available at crystal accuracy on front panel at approx:
imately 1 volt level.
Optiona! extra:~
A built-in counter can be supplied.

The new Telemax-Southern T.D.I. Frequency Meter is the only
transportable instrument that measures and produces frequencies up
to 3,000 Mc/s. with crystal stabilities of the order of 4 parts in 10° at
constant ambient. It is also available with an optional extra counter
unit which allows readings to crystal accuracy + 1 cycle.

\ TELEMAX . SOUTHERN LIMITED
T E l\mA X (An assogiation of Telemechanics Lid. and Southern Instruments Ltd. )

\'./ SPECIALISTS IN PRECISION FREQUENCY MEASUREMENT
FRIMLEY ROAD CAMBERLEY SURREY Telephone: CAMBERLEY 3401
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——THE HIGH-FIDELITY—|  ———————
DELAY CABLE, CALIBRATION AND
MAIL ORDER SPECIALISTS TERMINATION SERVICE
GOODS DESPATCHED BY RETURN {;ifli“.‘.;;;x%

Carriage, Packing & Insurance(U.K.) FREE !!

AMPLIFIERS . TUNEES SPEAKERS MOTOES HCKUPS MICROPHONES
OA] ETS . TAPE RECOR
QUAD, LEAK, ROGERS DULC‘ ARMSTRONG, CHAPMAN JASON, WHARFE-
DALE, T.8.L., OODMANS GARRARD, G.EC., CONNOISSEUR W.B., COLLARO,
e R o e o, | |
'H. VO O RITE, TANNOY, LO R RO E,
FI-CORD, S.M.E., ETC Using Hackethal FLEX'BLE Delax Cable

Mire Purchase tern;s available ® ‘*Comparator’ Demonstrations
WORLD WIDE EXPORTERS |
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX *
AND SHIPPED PROMPTLY AT MINIMUM COST
C. C. GOODWIN (SALES) LTD.

(Dept.W48) 7 THE BROADWAY, WOCOD GREEN AEON Laboratories, Beech Hill, Ridgemead Road,
LONDONy N.22. Ig:::"ls;m TeI.BOWe-s Park 0077/8 Engleﬁe'd Green, Egham' su"ey Egham 3961/4
2WW 094 FOR FURTHER DETAILS. ‘ 2WW-—095 FOR FURTHER DETAILS.

-~AMPERIOR

1I0OWT SOUND REINFORCEMENT

THE PORTABLE PUBLIC ADDRESS SET WITH HI-Fl STANDARDS.
ULTRA LINEAR OUTPUT (MAX I12WT) FOR 3, 7 or 15Q.

INDIVIDUAL INPUTS WITH SEPARATE GAIN CONTROLS FOR MICROPHONE
AND GRAM,
HFS/H ... £15 15 oO.

HF5/HZ ... £17 5 0. HAVING TWO MICROPHONE INPUTS.
FULL DETAILS OF THIS AND OTHER MODELS BY RETURN.

——E K ELEGTRONICS (I A) I.TD Brotherton, Knottingly, Yorks.__.

2WW —096 FOR FURTHER DETAILS




NoOVEMBER, 1963 WIRELESS WORLD

N A

"

L. NN\WW N =

LUDE TO PROGRESS

NEW RACK SYSTEM HANDBOOK

ELECTRONIC

LIMITED

Please send my free copy of the I Name
—1

CHASSIS SYSTEM

Lektrokit provides the perfect base for
any experimental chassis, eliminating
delays normally associated with
prototype work.

All Lektrokit parts are designed so that
complex assemblies may be built
quickly. Components available include
pre-punched chassis plates for valve
holders, pre-punched plates for
transistor and printed circuit design
and a full range of half length
components for constructing compact
units or test-meters.

Almost every Government Research
Establishment and many Commercial
Organisations in Great Britain use the
Lektrokit system, saving time and
money on drawing effort and metal-
work.

Company —— .

Also send a copy of the Adgcscn B B
CHASSIS SYSTEM HANDBOOK i

Detach and send to 1~

CHERTSEY ROAD, BYFLEET, SURREY

° i INDUSTRIE
A P T s PHONE : ‘BYFLEET “41131/2/3/4 PABX GRAMS: APTRAN, BYFLEET

i wwlie3
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ELECTROLYTIC CAPACITORS

ALUMINIUM FOIL CAPACITORS FOR TRANSISTOR
AND OTHER LOW VOLTAGE CIRCUITS

ALL MOULDED
ENCAPSULATION

SPSI have been manufac-
turing All Moulded Plastic
Encapsulated  Electrolytic
Capacitors for over eight

years. They have success-
fully withstood the tem-
perature extremes and
humidity  variations en-
countered in U.S.A.

Manufacturers supplying

equipment to the export
market can rely implicitly
on these capacitors.

NEWPORT
R0
% Hermetically sealed all-

plastic encasement
% No pressure joints—all i
welded

NOVEMBER, 1963

NEWPORT INSTRUMENTS

wind YOUR cores faster—

Save yourself time and money: let Newport
Instruments take the job of ferrite-winding off your
hands. Our large, modern factory is geared for fast,
efficient winding of every type of core—to your

own design or ours—large quantity or small. Let us
give you a quotation. We think you'll be impressed.

NEWPORT INSTRUMENTS (Scientific & Mobile) Ltd
NEWPORT PAGNELL,

BUCKS. Tel: 401/2

% Ultra-small sizes with cap- |
acities to 200 uf

% Close tolerance dimensions
% Lead spacing to -+.015in [
z v High reliability by close |
quality control proven in
the exacting U.S. market

i % Surprisingly low cost |
Y Fast delivery

TECHNICAL
CAP TOL—209, + 1009, of rated

DISSIPATION FACTOR extremely low—less than 8%, at
50 wvDC

D.C. LEAKAGE extremely low—Iless than 6 UA after | min.
applied WVDC
OPERATING TEMP. 65°C at rated WVDC

$psi

For full details write or phone:

3pS

IWW-—098 FOR FURTHER DETAILS,

Wireless World
'DIiARY 1964

Rexine 5s6d (Overseas 45 9d)
Morocco Grained Leather

75 6d (Overseas 6s 6d)
Postage 4d

INTERNATIONAL LTD.
SHANNON, IRELAND
Telephone: Shannon 245
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facts, figures, formulae for all every day needs

A week-to-an-opening diary
with 80 pages of reference
material on a wide range of
radio, television and elec-
tronics subjects.

Includes tabulated details
of the world’s television
standards and the countries
using them; dimensions for
the clement of aerials for
television and v.h.f. sound
broadcasting; tabulated con-
nections for transistors and
some 300 current receiving
valves; channels and fre-
quencies of U.K. television
stations; graphical and let-
ter symbols used in radio,
etc.

from booksellers,
stationers and newsagents

Published by T. ). & ). Smith Ltd., in conjunction with
* Wireless World"’, Dorset House, Stamford Street, London S.E.J.

“2W W-—100 FOR FURTHER DETAILS.
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HUNTS!

NEW DIPSEAL W45 range

Hunts new ‘ Dipseal’ process gives designers and service engineers a new kind of capacitor —
a proven, reliable metallised paper unit in a tough resinous housing. New ‘Dipseal’ W45
tubulars are as small as or smaller than their thermoplastic cased equivalents; their
humidity performance is better; and the hard thermosetting resinous housing is unaffected
by heat, making soldering safe and easy.

Find out more about the new W45 and other Hunts ‘ Dipseal ’ ranges. Full particulars will be
sent freely on request.

Better humidity performance
TYPE W45 STANDARD RANGE —>K- than thermoplastic cased units.

D.C. Worki Capacit =
5 o“;fe'"g l g . Dimensions ¥ Far cheaper than metal
cased units.
200 ] 0lto1 185 to 34 x 7.5 to 12mm
400 i 0.025 to 0.5 T o 1 x & to &

Temperature Range: —55°C to 4 100°C Capacitance Tolerance +20%,
(To order) + 10%

A. H. HUNT (Capacitors) LTD.
Wandsworth, London, S.W.18. | Tel: VANdyke 6454
Factories also in Surrey, SussLx and North Wales.
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JAMES SCOTT & CO. OFFER ll SﬁA NEW
i /INPITMAN BOOK
hallicrafters |

A, M | Principles of
less than half price! | High - Fidelity

Still in their original packing, these
beautifully engineered Transmitters and o u n
Receivers are perfect in every respect—

the' last word in advanced features and

[ a
designs—at these prices they represent
remarkable value! n lneerln

Some examples:

i 's Pri | :
o | o e A D. L. A. SMITH, B.Sc. (Eng.), A.M.L.E.E., A.M.Brit.l.R.E.
sxnlI Rec.... £138 £65
5XI0IA Rec. ...... £215 | £105 | i inciples of high-fid-
WT 40K (Kic) Tran e bt |l‘|.thlS new book the pr.mcuple of high-fid
$X 104K (Kit) Rec - £50 £24 elity sound reproduction are presented
Limited number of loud speakers for above £4—£6, particularly for those with an engineering
WRITE background such as senior technicians,
FOR junior design engineers and serious amat-
FULL eur enthusiasts. 25s net.
RISk [Eia = =
JAMES SCOTT & GO. (Electricity Services Centre) LTD,
(et WW) g | from all booksellers

426 SAUCHIEHALL ST., GLASGOW. Tel. Dou. 4445

FITMAN, PARKER ST., LONDON W.C.2
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the first definitive book on the subject

Transistor

TRANSISTOR INVERTERS
and AND CONVERTERS

THOMAS RODDAM  The rapid development in recent years of portable

transistor equipment has brought in its train the need for a light and efficient

means of providing both a.c. and a range of d.c. voltages from low voltage
Thomas Roddum d.c. sources. The transistor inverter and converter between them satisfy
these requirements—the inverter, which changes d.c. to a.c., being used
either alone, or as the heart of a converter which can supply as many d.c.
rail voltages as may be needed. This is the first definitive book on the subject
and the author has produced a single theory to cover all the various types
of transistor inverter circuits available. He is well qualified for this task—
as a practical designer of circuits, consultant to many well-known firms, and
a regular contributor to Wireless World. The book contains many well-tried
designs contributed by leading manufacturers as well as original designs
by the author, and it will be an invaluable source of information both for the
electronic engineer with no previous experience of inverters and for the
established designer who wishes to extend his knowledge of the subject.

42s net by post 43s 8L x 545 256 pp. illustrated

obtainable from leading booksellers

ILIFFE Books Ltd DORSET HOUSE STAMFORD STREET LONDON SEl

—_—
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10—'2 Watts — 25 kVA

DRAKE TRANSFORMERS

Mains Transformers
Chokes
Audio Output Transtormers
Audio Input Transformers
Saturable Reactors
Coils

Current Transformers

Transistor Transformers
Inverter Transformers

Screened Microphone Transformers

DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX
Billericay 1155
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portable public address systems and amplifiers

Specialists in the production of public address and
amplifying equipment, Lustraphone match the
highest standards of quality with the most ad-
vanced designs. Features of Lustraphone ampli-
fiers such as the Transamp series include transis-
torisation, provision of a second input and
component accessibility for maintenance. Equip-
ment P.A. use includes the 570 Transistamp
portable public address and loudhailing system
which is fully transistorised, completely self-
contained and remarkably compact, yet offers a
performance equal to far more elaborate systems.
SEND FOR FULLY ILLUSTRATED LITERATURE

LUSTRAPHONE

< the foremost name in audio equipment
mq, LUSTRAPHONE LIMITED (W.W.2)
N > St. George's Works, Regents Park Rd., London, N.W.1. England. Tel: PRImrose 8844/5/6

Groms: Lustraphon Norwest London. Cables: Lustraphon London
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important featur
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In order to derive maximum benefit from the latest wide band
version of the S32A Serviscope* an H.F. Synchronisation facility
has been added to the triggering arrangements. Otherwise the
specification of the S32A remains unchanged. The following is a
brief summary. (A leaflet giving full details will be supplied on
request).

\

CRT: 3" flat-faced PDA operating at 3.5k V. Mounted at an easy viewing angle.
AMPLIFIER; Dual Range DC—10Mc/s at 100Mv/jcm: DC—1Mc/s at 10Mv/cm.

INPUT ATTENUATOR: Calibrated direct reading in volts/cm, from 10mV/cm to
50V/cm. AC or DC input.

TIME BASE: Calibrated, with 18 pre-set sweep speeds from 1u sec/cm-1 sec/cm.
Variable control for intermediate speeds.

TRIGGERING: Automatic or selective. TV and HF sync. positions.

DIMENSIONS: 133" x 8" x 61",

WEIGHT: 16 1bs.

PRICE: £72.

Ask for our Short Form Catalogue, or for full details of individual
instruments.

TELEQUIPMENT

T Servzscope isa registered trade markof
Telequipment Limited, 313 Chase Road, Southgate, N.14, Fox Lane 1166
2WW-—106 FOR FURTHER DETAILS.
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$51 Single-beam Serviscope*
for industrial and educa-
tional use. £45.

D33R Rack mounted double-
beam oscilloscope with in-
terchangeable Y amplifiers.
£125 with general purpose
amplifier.

- .
Ls 5 pig

le-0 21

W*—-,._

9

S43A Smgle'beam w1de band
laboratoryoscilloscopewith
interchangeable Y amplifi-
ers. £92 with general purpose
amplifier.

D554 Double-beam oscillo-
scope with trigger delay, for
advanced laboratory appli-
cations and computer in-
dustry. £260.

L
32
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PY88-BOOSTER

LINE OUTPUT
PENTODE

PL500

FOR DUAL-STANDARD
RECEIVERS

Itisimportantin dual-standard
television receivers to ensure
that the performance of the line
timebase does not deteriorate
when the receiver is switched
from one line standard to
another.

Most of the functions of the
line timebase are critical in
application and such changesin
performance would therefore be
noticed by the viewer. Thus
consistency in performance
must be achieved despite the
fact that the energy require-
ments for 625-line operation are
roughly half as great again as
those of 405-line operation.

In many new dual-standard
receivers, the task of ensuring
comparable performance has
been 31m¥11ﬁed by utilising the
new Mullard line output pen-
tode, type PL500. Thisnew valve
has improved ratings compared

WHAT'S NEW
IN

THE NEW SETS

These articles describe the latest Mullard
developments for entertainment equipment

with valves previously recom-
mended for 405-line operation.
In particular, an exceptionally
high ratio of anode current to
screen-grid current is achieved
by an entirely new form of
anode—the ‘cavitrap’ anode.
With this construction, second-
ary-emissionelectronsfromthe
anode-—which contribute great-
1y to the screen-grid current—
arerecaptured by the partitions
of the cavitrap anode. Because
of the improved current ratio,
the PL500 is capable of deliver-
ing greater deflection power,
which helps to prevent any sig-
nificant change in performance
between the two line standards.

WIRELESS WORLD

DIODE
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For Dual-Standard
T.V. Recewvers

HE PYS88 is a Mullard television booster diode now to
be encountered in the line timebase circuits of switch-
able receivers, especially in conjuction with the Mullard

PL500 line output pentode.

Because of the excellent in-
sulation between the heater
and cathode, the PY88 has a
high heater-to-cathode voltage
rating of 6:6kV. - The peak and
average anode current ratings
of the valve are also high—550
and 220mA respectively—but to
achieve these it has been neces-
sary to increase the heater
voltage from the 19V required
with the PY800 Mullard booster
diode to 30V.

With its improved ratings,
the PY88 is thus well equipped
to meet the more stringent
booster diode requirements of
625-line operation, and the
valve is particularly suitable
for stabilised timebase circuits
using the PL500 high-output
line pentode.

33~
.
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COMPLEMENTARY MATCHED PNP
AND NPN TRANSISTORS

FOR TRANSISTOR PORTABLES

Designedforusein transformer-
less audio amplifiers, the new
Mullard audio frequency pack-
age—the LFK3—is now to be
encountered in many portable
receivers. The output pair of
the package consists of the
complementary matched p.n.p.
and n.p.n. transistors types
0OC81L and AC127. The ' p.n.p.
driver transistor type OC81D
completes the package.

The current amplification
factor of the output transistors
is greater than 50 at 200mA and
38 at 300mA. The base currents
of every pair are matched to
within 209% at a collector cur-

2W W-—107 FOR FURTHER DETAILS.

rent of 50mA, and each output
transistor is cross-matched
with the driver transistor to
give reduced current gain
spreads.

The peak collector current
rating of the output transistors

i 300mA, which enables an out-

put power of up to 500mW to be
obtained using a 9V battery.
The sensitivity of the package
is such that outputs of up to
100mW can be achieved without
a pre-amplifier, and outputs of
up to 500mWw necessitate only a
simple single-transistor pre-

amplifier, e
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Q 9 introduce the brilliant new ‘CAMBRIDGE

Transistor
Mobile Radiotelephone

The overwhelming advantages of the fully transistorised receiver have now been
made available in this remarkable new mobile radiotelephone, at no additional
cost and without sacrifice of the stringent performance requirements hitherto met
only by valve receivers. This outstanding Pye product sets a new high standard
in mobile radiotelephone design which cannot be surpassed.

® Fully transistorised receiver ® 100 Milliamps receiver drain
® Printed circuit sub-assemblies ® AMor FM
® Sealed IF block filters ® 25 Kc/fs or 50 K¢fs channelling
® Dustproof and splashproof ® Single or six-channel

® BPO approved. Meets American and European specifications

e -

PYE TELECOMMUNICATIONS LTD. ' CAMBRIDGE - ENGLAND ° TEL: TEVERSHAM 3131
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the NEW TC2 1Mc/s o1yt s s
tra nSiStoriSEd timer cou“ter ' Measurement using single or multiple periods.

Time measurement from 3us to 28 hours.

Wherever there are requirements for high speed counting
or to measure frequency, periods or time, the new ADVANCE Crystal reference accurate to one part in 106,
TIMER COUNTER at £180 is the answer. This miniaturised Selection of five gate times with automatic
general purpose instrument with four digits will carry out decimal point positioning.

all the functions of its six-digit counterparts, five gate
times enabling six-digit measurement to be quickly resolved.
With a frequency range from o to at least 1Mc/s, the TC2
will measure signals as low as 20omV. Single period and
multi period timing measurement enables the reciprocal
of very low frequencies to be measured to a very high INSTRUMENT DIVISION

degree of accuracy. Full details and specifications are now . oick RoaD, HAINAULT, ILFORO, ESSEX,
available on request and demonstrations can be arranged. ~ TELEPHONE: HAINAULT 4444

Adjustable automatic, or manual, or electrical
reset display times.

NETT PRICE IN U.K. £180

ADVANCE COMPONENTS LIMITED
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1 Mc/s to 3-20 Mc/s
and constant output level

highly stable signal from a constant impedance
ser the frequency range 1 Mc/s to 320 Mc/s is
-ovided by the advanced design of the Airmec
HF Signal Generator Type 204. The facilities for
odulation are comprehensive and the output may
e either continuous wave, amplitude-modulated,
equency-modulated, pulse-modulated or combined
mplitude- and frequency-modulated. The open-
rcuit output may be adjusted to any value from 2 uVv
) 220 mV RMS and, being stabilised over the
hole frequency range, there is no need for tedious
necking and adjustment of the output.

he VHF Signal Generator Type 204 is one of the
omplete range of VLF, LF, HF and VHF Signal
enerators designed and manufactured by Airmec.
his range is part of the comprehenslive selection
f high quality electronic instruments which Airmec
roduce for use in laborateries and workshops.

FREQUENCY RANGE:-
1-320 Mc/s in 5 ranges,
scale length 29 ft.

CRYSTAL CALIBRATION :-
0.059%, calibration accuracy

ATTENUATORS :-

0—80 dB in 20 dB steps
0—20 dB in 2 dB steps
0— 2 dB continuously
variable

STABILISED OUTPUT:-
2 UV —220 mV to RMS
from 52 or 75 ohms

CHECK DEVIATION :-
Enables deviation to be
checked against crystal and
provides fine tuning control

The Airmec Range includes :- Signal Generators, Oscilloscopes, Wave Analysers,
Valve Voltmeters, Ohmmeters and Phasemeters

LABORATORY INSTRUMENTS DIVISION
AIRMEC LIMITED, HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND
TELEPHONE: HIGH WYCOMBE 2501 (10 LINES)

. 2W W —110 FOR FURTHER DETAILS.
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Wherever there is a need to vary ac voltage

YOU NEED THE
VERSATILITY OF

Variac

THE ORIGINAL AND BEST VARIABLE TRANSFORMER

for infinitely variable control of voltage,
current, power, speed, heat or light

033151938

Variac* 1s the most useful device yet developed for the control
of AC voltage. It provides a smooth continuous adjustment of
output voltage, either manually or remotely controlled, from zero
to line voltage and above.

Only Variac has Duratrak*—a patented track surface producing
longer life, increased overload and surge capacity, and maximum
economy in maintenance. The superiority of Variac has been
proved in nearly 30 years of continuous service in factories

and in laboratories throughout the world.

There are over 200 types of Variac, ranging from single small
units for laboratory or instrument use to ganged assemblies for
high power 3-phase operation. The range Includes portable, open
and covered, metal-clad and oil immersed types, dual-output
and high-frequency types, plus many ‘specials’.

Variacs are made in England by

u
The Zenith Electric Co. Ltd., London
and exclusively distributed in the UK, Elre
and Brilish Colonles by Claude Lyons Ltd,

* Reglstered Trade Mark

SN summ
SRS NERN

RESs NENS
ABEN aAnSN

Wrlte for illustrated technical literature o Publicily Department, Hoddesdon.
CLAUDE LYONS LTD. Valley Works, Hoddesdon, Herts. Hoddesdon 4541 Telex : 22724

76 Old Hall Street, Liverpool, 3. MARitime 1761 Telex: 62181
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QUARTZ STABILITY

CRYSTAL OVENS

The Marconi ‘change of state’ oven employs no thermometer
switch and has a switching differential of 0.0014°C.

Orthodox crystal ovens, using thermostats or thermometer
switches, are available where wider temperature variations
are acceptable.

CRYSTAL FILTERS

Standard crystal filters with SSB or bandpass characteristics
are available for 100 kc/s operation, and 1.F. filters for 455 kc/s.
Many special filters are available for frequencies up to

20 Mc/s; and new designs can be produced to meet
specific requirements.

The Specialized Components Catalogue lists over 110 Marconi
Components, the design and manufacture of which is undertaken only
when no suitable alternative is available, and in almost every case
Marconi components are designed for higher performance and are
made to closer tolerance than any available alternative.

MARCONI

SPECIALIZED COMPONENTS

Please address your enquiries fo: SPECIALIZED COMPONENTS DIVISION
THE MARCON| COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND

2W W—112 FOR FURTHER DETAILS.
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BELLING - LEE NOTES

No. 46 of a series.

Is an aerial balun really
necessary at u.h.f, ?

A balun is a device for coupling a balan-
ced circuit to an unbalanced one (hence
its name), or vice versa. By a “ balanced
circuit ' is meant a circuit which is
comprised of two halves of equal imped-
ance, each of which also has a common
impedance to earth and to other electrical
circuits. A balanced circuit cannot
be connected directly to an unbalanced
one without becoming unbalanced.

Now a conventional television aerial in-
corporating a centre fed dipole, and this
includes Yagi arrays, is essentially a
balanced arrangement. It can, of course,
become unbalanced by bad design, or
by induction if mounted too close to
anything which disturbs the surrounding
field asymmetrically; mounting it vertic-
ally inevitably disturbs the "balance to
some extent, however slight. If this
occurs, the two halves of the aerial are
no longer of equal impedance and the
current distribution therefore becomes
different in each half, and if a balanced
transmission line (the feeder or down-
lead) is connected directly to it, the un-
unbalanced component of the aerial
current appears in the line, unbalancing
it.

with balun

In practice, in order to achieve optimum
reception, it is usual to mount television
aerials clear of disturbing influences and
so, for all practical purposes, balance is
maintained. However, in this country,
a coaxial feeder is usually employed for
conducting the signal energy to the
receiver, apd this is not a balanced trans-
mission line. The reasons for this
practice are that a balanced line needs

considerably more skill and care in its
installation if the balance is not to be
upset, e.g. by stray capacitances; also,
unbalanced receiver inputs are easier
and cheaper to produce.

Fortunately, the amount of unbalance
of a coaxial cable is small if the diameter
of the cable is small compared with the
wavelength of the signals to be handled,
and this is normal practice in domestic
receiving systems. unbalanced
current does flow in the outer conductor
(screen), and this in turn means that the
current distribution in the two halves
of the aerial dipole is unbalanced, which
affects the nulls and overall pattern of
the aerial’s polar diagram; in the case
of a transmitting aerial, it also means a
waste of power. The effect will be a
minimum if the feeder cable is correctly
matched to the aerial, i.e. if the charac-
teristic impedance of the cable is of the
same value as the centre impedance of
the aerial.

The accompanying polar diagrams,
recording the performance on channel 33
(567 Mc/s) of a typical 10-element
(reflector, dipole, and 8 directors) u.h.f.
aerial connected to a coaxial cable with
and without a balun, show how slight
the effect of a normal coaxial (unbalanced)
line is when the aerial and cable are
correctly matched for impedance. The
small amount of spoliation has »no
practical  significance  under  normal
domestic reception conditions where local
noise is predominantly thermal, and the

VOLTAGE POLAR DIAGRAMS
8 Director array — 567 Mc/s

without balun

back-to-front ratio and directivity are
imperceptibly affected as far as the
ordinary viewer is concerned. Of course,
if there is an appreciable impedance mis-
match (say, greater than 2 : 1) anywhere
in the response band of.the aerial, the
effect will be magnified and it may then

* be necessary to fit an impedance matching

transformer; in this event the trans-
former can be designed to function also

as a balun. The alternative is to alter
the centre impedance of the folded dipole,
which can be done by varying the cross-
section of its limbs along their length,
and if this is dome correctly, a good
impedance match to the cable can be
achieved without a transformer. A balun
then 1becomes unnecessary for a domestic
aerial.

i

COMPLETE RANGE OF
U.H.F. AERIALS

Belling-I.ee make a range of
uh.f. aerials from a simple 3-
element (reflector, dipole and one
director) to an 18-element (16
directors) and a double 10-element
broadside array. These aerials
provide uniform gain over the four
local channels; the graduated di-
pole is correctly matched to the
cable, requiring no balun. They
are extremely easy to install.
For example, note the removable
cable termination, which allows

"~ the feeder to be made up on the
~ ground.

\ DO
< A/ 7T BELLING-LEE

Belling & Lee Ltd.
Great Cambridge Road, Enfield,
Middx.
Tel: Enfield 5393
Most Belling-Lee products are covered by

patents, registered designs, or applica-
tions.
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OF EXPERIENGE

EVERYTHING

MARGONI’S DO

The Post and Telegraph Authorities of more than 80 countries
rely on Marconi telecommunications equipment

SURVEYS * Marconi's telecommunications
survey teams are at work in many parts of the
world. Marconi's is the only company main-
taining a permanent research group working
entirely on wave propagation.

INSTALLATION x Marconi's installation

teams undertake complete responsibility for
system installation, including erection of build-
ings and civil engineering works as well as the
installation of the telecommunications equip-
ment and auxiliary plant.

PLANNING » Marconi's vast experience is
reflected in the quality of its system planning
organisation which is constantly employed on
planning major telecommunications systems
for many parts of the world.

MAINTENANCE » Marconi's provide a com-
plete system maintenance service and under-
take the training of operating and maintenance
staff, either locally or in England. Marconi's
also establish and manage local training
schools for Post and Telegraph Authorities.

MELECOMMUNICATIONS SYSTEMS |

COMMUNICATIONS DIVISION, THE MARCONI COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND
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is one speech channel enough?

If your H.F. radiotelephone circuits are pushed to the limit or if you find new planning difficult—you
need Rediplex for maximum utilisation and lower operating costs. Now for the first time, at low capital
cost, Redifon introduce a compact ISB multi-channel system for short and medium distance
communication. Four speech channels simultaneously using one carrier. The cost of the transmitting
and receiving: terminals, including the channelling, is far less than you would pay for regular
channelling and displacement equipment—a quickly installed packaged deal. It will pay you to find

out more about Rediplex. Write now for full specifications.

The Rediplex systemgivesyou

Four simultaneous speech channels, or any combination of
speech, teleprinter, facsimile or tone intelligence signals.

Four crystal controlled spot frequencies, 2 to 16 Mcfs.
100 watts p.e.p output, continuous rating (or 750 watts with

the G.A.406 amplifier). P )
Compatible with Standard International ISB systems.
Completely transistorised receiving terminal and transmitter

drive unit.

Modular construction and printed circuits, REDIFON LimiTED Communications Sales Division
Alternative power supply units for a.c. mains or 24 volts Broomhill Rd., London, S.W.18. Tel: VANdyke 7281
battery supplies. A Manufacturing Company in the Rediffusion Group.
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NEW R.F. COMMUNICATIONS VALVE

improved POWER PENTODE
operating up to 175 Me/s

for use as an RF. Amplifier - Oscillator - Frequency Multiplier

or in AF. Modulator and Amplifier applications

Heater Voltage Vh 63 V
Heater Current |h 08 A

R.F. Power

TYPICAL OPERATION Push Pull Ampiifier Frequency

A.F. Amplifier Class C FM Doubler

(Valuesfor2 Telephony to

Valves) at175 Mc/s 175 Mc/s
Anode Voltage Va 300 250 250 A
Screen Grid Voltage Vg2 250 200 200 v
Control Grid Voltage Vg1 —21 —40 —53 v
Grid Resistor Rgl 27 53 ko
Peak R.F. Grid Voltage vgl(pk) 47 60 Y
Peak A.F. Grid Voltage vql (pk)-vg1(pk) 40 v
D.C. Anode Current la 40 60 50 mA
D.C. Screen Grid Current 142 2.0 37 2.6 mA
D.C. Control Grid

Current (Approx.) lg1 15 1.0 mA
Effective Load Resistance
(Anode to Anode) Ra-a 50 kQ

Driving Power (Approx.) Pdr 1.0 04 W
Useful Power Qutput Pout 205 65 30 W
Total Harmonic Distortion Dtot 50 %

Please ask for Data sheels

Thorn-AEl Radio Valves & Tubes Ltd.

HEAD OFFICE: 155 CHARING CROSS ROAD LONDON, W.C.2 Telephone: GERrard 9797

BRIMAR EXPORT DIVISION: THORN HOUSE UPPER ST. MARTIN'S LANE LONDON, W.C.2
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For instrumentation
within your budget,
in laboratories

or in production,

Philips Oscilloscopes GM 5602 and M 5603

provide |
precision performance §

at reasonable cost.

Main specification GM 5602 GM 5603

Bandwidth DC - 14 Mc/s DC - 14 Mc/s

Sensitivity 50 mV/ecm - 5 V/iem (3 %) 50 mV/em — 5 V/em (3 %)

Differential input No Yes

Signal delay 300 ns . 300 ns

Sweep speeds 40 ns/cm - 2.5 s/cm 40 ns/cm - 2.5 s/cm

Magnifier - 2x, 5x 2x, 5x

Trigger facilities int. + and -, ext. + and - int. + and —, ext. + and -
Mains freq. + and — Mains freq. + and —

Cathode ray tube 10 cm (4in) 4 kV acc. volt. 13 c¢cm (5in) 10 kV acc. volt.

Accessories supplied Cathode follower probe 2 cathode follower probes
Attenuator probe 2 attenuator probes
Cables, viewing hood. Cables, viewing hood,

For extended facilities, a range of optional accessories and auxiliary instruments is available:

High precision Standard Multi-purpose Trigger delay Electronic Pre-amplifier Projection lens Extra Probes
Recording Recording photographic Unit GM 4585 Switch PP 1071 PM 6041 PM 9301
Camera PP1021 Camera PP 1014 equipment

PM 9300

= PHILIPS

electronic measuring instruments

‘Sales and Service all over the world
Sole distributor for the U.K.: Research and Control Instruments Ltd., 207 Kings Cress Road, LONDON WC1
For the Republic of Ireland: Philips Electrical (Ireland) Ltd., Newstead. Clonskeagh, DUBLIN

Overseas enquiries please, to the manufacturers, Philips, Ema Department, EINDHOVEN, Holland
2W W-—117 FOR FURTHER DETAILS.
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—Vortexion TYPE C.B.L.
TAPE RECORDER

quality equipment

The Vortexion CBL recorder has had many detail improvements and additions
using the latest stereo deck, **B’’ type monitoring, after record facilities with
mixing of inputs on each channel and over 6 watts total output. All the usual
features of the ““ B '’ recorder are retained including metering of bias and signal
plus the ability to record the signal from one track to the other together with
additional signal from the mixed inputs. The separate 30/50 chm balanced line
microphone inputs allow for the microphones to be placed at any distance apart
according to- the result required. The right hand channel may be switched off
entirely when only single channel working.is desired.

The W.V.A. Recorder is a semi-professional model of the highest quality.

The W.V.B. Recorder is suitable for proféssional use with after record,
monitoring and echo facilities.

The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech and music
or over 30 watts of continuous sine wave and the main amplifier has a response .ot
30 to 20,000 cps within | db at 0.1%, distortion and outputs for 4, 7.5, 15 ohm and
100 volt line. Models are available with two, three or four mixed inputs which may
be low impedance balanced line microphones, P.U. or Guitar inputs.

The 120200 watt Amplifier can deliver its full audio power at any frequency
in the range of 30 to 20,000 cps for which the response is accurate within | db with
less than 0.2%, distortion at 1,000 cps. It can be used to drive mechanical devices
for which the power is over 120 watts on continuous sine wave. The input is for
| mw. 600 ohms, the output for 100-120 volts or 200-240 voits and additionai
matching transformers for other impedances are available.

Other items of our manufacture are:

Erase Fader Unit for above recorders.

4 Way Mixer with 10 watt output and tone controis.
Record and Playback Mixer.

2 x 5 Way Stereo Mixers.

12 Way Mixers.

3 Way Mixer and Peak Programme Meter.

4 Way Mixers.

2 way 30/50 ohm in and out stud type Mixers.

Full details and prices of the above on request.

75

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.l9

Telephone

: LiBerty 1814 and 6242-3

Telegrams : ‘* Vortexion, Wimbie, London ™
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High gain
High electrical stability
High mechanical strength

D

MAZDA

Frame-Grid
Valvesfor TV

A LSO

Low microphony
Low noise
Low characteristic spread

Mazda Frame-Grid Valves offer all the advantages associated with this outstanding manufac-
turing technique, plus some noticeable extras. Most incorporate a new Mazda cathode coating
process which ensures smooth surface textures and gives a final dimensional accuracy of
+ 4/10ths of a thou. Some have tightly controlled variable - mu characteristics to give superior
cross modulation performance. These high-performance valves are available for various uses,
as detailed below, and are of sound mechanical design. Please ask for appropriate data sheets.

£ ‘ £ £
> . .
2 : M- ‘
. ] TR 34 ’ B .
Al YR | 1 [ TR IVE P yALYE
4 \ i } a0 | - | . i
1y " b ] . - ' S o i L e
& ] 5l : 11 ; * 3 _ ) "....I "
W = i : b2 #
T E ¥ | ba 5 & | 3 i
‘i “al ( 11 ; g
: # i h . . i l ! 9 ‘ ‘ ', eyl
6F29/EF183 6F30/EF184 6F28/EEBO 30FLI2/PCEB2
I.F Valves Highgain Video High peak current
Low crogs Output af\{allable' o
modulation High sensitivity
Valves

30L17/PCCB806 30C17/PCF87
Tuner Lownoise - High gain
Valves Low cross modulation

Low distortion
e, Thorn-AEl Radio Vaives & Tubes Ltd.
3 5 HEAD OFFICE: 155 CHARING CROSS ROAD . LONDON, W.C.2 . Telephone: GERrard 9797
*, RS e e e
_'ﬂm‘ EXPORT DIVISION: THORN HOUSE 2 UPPER ST. MARTIN’S LANE . LONDON, W.C.2
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Worid-wide

lowest prices
uality

highest g

Please send me full details of LEAK I
EQUIPMENT

] MONO I

[] STEREO

] SANDWICH

(please .ick your requirements)

Address ...

Left:
Southdown Cabinet
porates many improvements. Price
£28 7s.
shown with Point-One Stereo Pre-
Amplifier (£21 Os. 0d.), Sterec 20

FIRST-CLASS PERFORMANCE

Each Leak instrument is individually built
in the time-honoured British tradition and
has the same high-quality performance as
Leak equipment supplied to the B.B.C. and
Broadcasting and Television Companies
and Disk Recording Studios throughout the
World, who use them for monitoring (quality
checking).

FIRST-CLASS APPEARANCE

Leak equipment has been styled by industrial
designers to enhance its appearance in the
home. The styling of the new Leak * Sand-
wich ” Loudspeaker has been approved by
Britain’s Council of Industrial Design and
has recently gained the coveted Fashion
Foundation of America Gold Medal.

REASONABLE PRICE

The World-wide demand keeps the Leak
Organisation fully and efficiently employed,
and, in turn, explains the very reasonabie
price of Leak studio-quality Hi-Fi equipment.

The beautifully
which

restyled
incor-
0Od.

The Cabinet s

Power Amplifier (£30 9s. 0d.)
and Trough-Line I F.M. Tuner
(£29 7s. 6d.).

Right: The new Leak ‘‘Sandwich '’ loudspeaker
System with the new ‘‘ Sandwich > Cone gives, for
the first time in history, a direct-radiator loud-
speaker diaphragm which behaves in the theo-
retically ideal manner of a rigid piston and
reproduces the signal applied to the speech coil
without flexing and free of break-up distortions.

£39 18 0

H. J. LEAK & COMPANY LIMITED

BRUNEL ROAD, WESTWAY FAGCTORY ESTATE, LONDON W.3
Telephone: SHEpherds Bush |173 Telegrams: Sinusoidal Ealux London
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Rectifier Bargains i

ey

Selenium-rectifier type 12, 500 v. | amp
halt-wave, casily rebullt into full wave ‘
or maltiple type, contains 30 35 mm. discs.
Pricc 8/8 plus L/8 post. Type 13, 38 volt

9 amp. easily rebullt into wix full wave
charger rectlfiers sultable for 6 or 12 xolt
batteries at 3 amps., contains 24 84 mm,
discs. Real bargalns at 18/6 plus 1/0 post.
Type 14-—240 v. § amip. 7/6.

Make - Infra-Red
up one Y

of thewe \H eater
Intest ~.

type heaters, -

ideal for bath-

room, kitchen, bedroom,
etc. They are Bllllllk to
make from our eafy to follow
instructions—uses silica enclosed elements
designed for the correct infin-red wavelength
(3 microns). Price for watt element and
metal casing as {llustrated 19/6 nlus 2/6
post and insurance. {

Waterproof heater wire.
yd. length. 70 wartts.
regulating temperature control,
10/-, post free.

Morganite Potentiometers |

Single and 2'gang types
railable, standiard mize

ith good length splndle.
all . new and
Single tvpes, 1/-
valnes avail-
able: 3K, 10K,
23K, 50K, 100K, 230K,
1 meg. 2 meg. OGang
ty 3/ each—valnes
AV n||nbl|. 8K 45K, 100K 100K, } meg. =
J meg. 2 meg. + 2 meg. -

T.V. CAMERA LENS
16 mm. lens in mount /3.5 and triple
anastigmatic suitable for vidicon tube
£3/10/-. Post & ins. 2/6.

MAGNETRONS

Awmericap made 725 A 15/~ each. Britlsh
made CV893 12/6.

KLYSTRON:

Type number CV224 17/6, type CV 12/6
HEAVY DUTY THYRATRONS

CV13-—3 v. 20 amp. hcater 18 Kv. peak,
anode volts, 120 amp. peak auode current

£5 each.

CV1141, 4 v. 1.15 ump. heater, 350 v. 200
wA., 10/~ each

TRANSMITTANG VALVES£§U -8.A) '

813 50/-; 860 10/-; 86
HIGH VOLTAGE RECTIFIERS

CV19 63kv peak B00mA ...... 17 6
CV1504 60 kv peak 1200maA .. .. 17 6
CV74 40 kv peak 600mA ... £217 8
OV1508 8 kv peak 1000ms ... €1 17 6
CV1111 14 kv penk 350mA . 7 8 |
CVI258 l4ke 800mA ...... £1 8§ 0
CV1261 14kv 600mA *° . £1 2 0 !
Yaxley Switches

1 pole, 2 wuy 2/-: 1 pole, 8 way  2/-

1 pole, 4 way 2/3; 1 pole, 5 way 2/6

1 pole, 7 way 3/-; 1 pole, 9 way 3/- |
1pole, 11 way 3/-; 1 pole, 12 way 3/3

2 pole, 2 way 2/3; 2 pole, 4 way 2/6

2 pole, § way 4/-; 2 pole, 6 way 3/§

2 pole, 12 way 5/6: 3 pole, 3 way 2/

3 pole, 8 way 4/-; 3 pole, 12 way 8/6

4 pole, 2 way 2f-; 4 pole, 3 way 3/6

4 pole. 4 way 3/6; 4 pole, 5 way

4 pole, 6 way 6/8;
1 pole, 12 way 11/6:
3 pole, 6 way 8/-;
8 pale, 2 way 3/8;
G pole, 6 way 9/6:
6 pole, 12 way 17/8;
 pole, 4 way 6/6;

4-pole, 11 way 10/6
5 pole, 3 way 4/6
5 pole, 12 way 14/6
6 pole, 3 way 4/6
6 poie, 11 way 16/6
8 pole, 2 way 4/6
8 pole, 6 way 11/6
8 pole, 12 way23/8; 12 pole, 2 wuy 8/8

CABINET & PICK-UP

Made for a famons company Intending to
nake a Battery Record Plaver but changing
their niinda. This'is an extremely fine looking
cabjuet, mast have cost at least €2 to miake.
1t is-complete with handle and fasteners as
|Ih|strav.ed Also included in the pareel™s i
‘osmaocord picK-up with erystal cartridge and
nnpphlre stylus. Both items pew and perfect.

ONLY 19/6 Plus 4/6 post and

insurance

DO YOU EVER FORGET?

This pocket Secretary could eliminate the trouble
(often embarrassment) your forgetfulness causes
you—she will stay in your jacket pocket
and as fast as you can think she will capuwre .
and store—ideas—notes— formufa—appoint-
ments—anything you can say or sing,
then at your command she wiH play
them back to you.

Undoubtedly one of the smalest precision tape recorders inade. Lotirely
controlled by push buttons, yon can record and pliy back with‘the insttunient
in your pocket. It is a full function machine using standsrd }in:Xape and
easy to replace batteries. Speaking and playing back is from the xame (erystal)

microphone.
2} llln weight: 14 oz.; mconlmg tline; 12

Specification: Dlhmensions: 6}
mins.; rewinding time; 4 mlns recording system: D.C. Bi'w'erulng system;
5 response: 500

Mugnehc eruslng, wow x| ﬂ'uu,er within 29 and frequen!

200 ¢/s (within —MBE
£9 19.6 Complete ready to work.

——THIS MONTH’S SNIP

E.M.I. SINGLE PLAYER

Complete with turnover crystal
pick-up with Sapphire stylii—standard
4 speeds. Good quality product using
shaded pole motor carefully trued for
best performance, fitted 83in. turn-
table and rubber mat

Offered this month only at 59/6

Post and Insurance 6/6.

TV CABINETS for callers only

FOR I17in. MODEL
Really wellmade and finished with
polyester lacquer Originally

intended for Phileco sets
Price 5/ -

SHELLS available for 2lin.
models. beautifilly polished and
linished, hut would need u moulded
front and back to edmplete,

Price 7/6 for callers only

TABBY
EQUIPMENT

With details to make Closed
Circuit TV Lens System

“8Bee in the dark * equipment com-
prising 5,000 volt power pack which
contains ignition coil, vibrator, ete.
Control anlt iutcrconnecting cables and
infra-red binoculars. Offered for one
month only at the Rlve-m:'ny pricesof
£3[]_9[6_. plus 10/- carriage. These
are unused, just as received from the
Ministry, believed in good working
order but soll without guarantee.

MOTOR BARGAIN

Silent ruuning mains motor by very famous maker.
ldcal for gramophone, tape recorder, fan, ete., ete.
200-250 volts. A.C shaded pull slart. 8ize;
approximately 2] x x 17in. 2,750 r.p.m.
8pindle diameter 5/32in. Spindle length Zin.
Brand new guarantce. Price 12/8. plus 1/- post,

* magnetiype

Speaker Bargain

12in. Wigh-
Iidelity loud-
speaker

High Aux-®
permanchy

with stamd-
ard l obm
speech ™ eoil, ¢

Will handle = SE— =
up to 12 watts Bral new, by funwaus maker.
Price 27/6 phs 36 port and Insyrance.

Hi-Fi Speakers
EM.1. Ceramic naenct 132000 hacs, size
13 X Sin. (ronghly equivalent o 1:2n, round
speaker). Buss frognency 40-30 ¢/a. Bawdles
up to 10 watts. Price 33/6. plus 5/- carriage
and jns. Btute whether 13 ohm ohm.

Fluorescent Light Bargain
Kit  of parts
llm']r hold-'

ul;ﬁ'ter 4
hohm and
s, ter, 40
watt, 19/6
80 watt,
27(6. Rlus

2/0_post and insurauc.

Lotaprising

choke,” twon

Building a Scope7

L

3in. oscillosgops tube.  Awctican miage type
No. 3HP7, buse 6.8 v. § amp. heater élee-
trostatic deflection, brand new and guaran-
tred, with circult diagram of scope, 15/~
each prlus 2/6 post and {nsurance.

Adjustable Thermostat

Suitable for Industrial or domestic purposes
sach as coutrolling furbace oven, immersion
heater etc. Caun also be used ag a tamestat
or fire alurm.  Made by 8uonvic these are
approxinutely 17in. long and adjostable
over 4 range 0 to 550° F. The contacts are
rated at 15 amps.. 230 volts, and she adjust-
ment spindle, which comes to the top, can
be fitted with a flexjble drive for remote
control or just a pointer kpob for local
control. Listed at £3 or £4.each, these are
affered at only 8/6 plus 2/8 postage and
insurance.

Ice-Stat
Thie 18 a small thermostat which cuts on
and off at aronnd freeziug point. Hus wany
uses, one of which vould be an ice warning
device 1o he tisted under your wotor car
Price 7/8. Post 1/-.

Simmerstat Heater
Regutator

Buiitable tn control elements, henters.
soldering irons and boiling rings up to 2,300
watts. Complete adjustable, normal price
53/- each, special snip price 12/8, plus 1/6
postage and fnsurance.

I5 amp. Thermostat

Adjustable over a fairly wide range of
temperatures but set for 70° F. suitable for
wall mounting io control room heaters.
Fxceptional bargaia at 9/@. plas 1/- post
and insurande

Refrigerator Thermostat

Standard lype with djustiment for all

- wormal refrigerator temperatures, 716, 1/-

post.

Suppressor Condenser

Stop  your
irillor other
= Sgueerat nppliances

interfering
with your owp or vour neighbours’ radlo or
television. 8imple (nstructions- given.
1/6 each. 12/ dozen.

ELECTRONICS (CROYDON) LIMITED

266 LONDON ROAD, BROAD GREEN, CROYDON
| OPPOSITE SAVOY CINEMA

.12 pole, 5 way 16/8;, 12 way iader 3/6
1 pole. 8 way incremental shorting 3.6.

2WW—122 FOR FURTHER DETAILS.
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224 FM TUNER
223 AM-FM TUNER (illustrated)

Self powered with full provision, including space on the chassis, for
simply plugging in an Armstrong Stereo Multiplex Decoder when
regular stereo transmissions begin. Featuring precision tuning meter,
dual audio outputs with pre set gain control on each, and exceptional
sensitivity. The styling of the 224 is similar to the 223 as illustrated.
The 223 AM-FM Tuner is identical in performance to the 224 but with

Jch oI gl che Price: 224—£22.10.0
Price: 223—£28.15.0

222 SPECIFICATION

Power Qutput—I0 watts per channel.

Frequency Response—30—20,000 c.p.s. -1 db.
Distortion—less than 0.5% at 8 watts.
Loudspeaker Output Impedance—4, 8 and 16 ohms
Sensitivity—80 mV.

Rumble Filter— — 6 db at 35 c.p.s.
Controls—Selector, Volume, Balance, Treble. Bass.

WIRELESS WORLD 79

C.ontinu.ing in the tradition of high quality with
economy, Armstrong introduce a NEW Integrated
Stereo Amplifier designed for the Decca Deram and
other high quality ceramic pick-ups.

 T—— — e

iz

222 INTEGRATED
STEREO AMPLIFIER

Providing 20 wartts power output and facilities for radio tuners, tape
recording and playback and for any ceramic or crystal pick-up. Suitable
for use as the basis of an extremely good yet relatively inexpensive

high fidelity system. Price . £27 10 0

224 SPECIFICATION

Coverage—87-108 M/cs.

Sensitivity— 1.5 uV for 20 db quieting.

Output-—0-2 volts variable to match any amolifier or tape recorder

Stages—R.F. Stage, Two IF Amplifiers, Limiter Stage and Foster
Seeley Discriminator.

223 SPECIFICATION

FM Band—as the 224 above.

AM Band Coverage—180-600 metres,

Sensitivity—5uV for 20 db quieting.

Automatic Variable selectivity—2 to 8 Kfcs depending on signal
strength.

Filter—Built in Hetrodyne rejection filter:

Optional cases of teak and vinyl-hide os the 225 illustrated belaw are available far all models.

220 STEREO POWER AMPLIFIER Price £24.18.0

Full descriptive
literature avail-
able from Dept.

No. WAN. remain the same,

Re-styled versions of the
A20 amplifier and PCU 25 Pre-
amplifier to match

Armstrong Tuners. The specifications

225 STEREO PRE-AMPLIFIER Price £22.12.0

new

ARMSTRONG Aunlo I_TD. Warlters Road, London, N.7. Telephone: NORth 3213

2W W—123 FOR FURTHER DETAJLS.
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AERIAL MAST 25ft., seif supporting, large ceramic base, galvan-
ised steel 4 sections 2}in. taped to 1lin. complete. £10, carr. 30/-.
Portable Dipole B44 50 mc/s. to 100 mc/s. 27/6 each, P. 5/-.

VALVE VOLTMETER TF428. 10 to 150 v. in five ranges at
2% F.S.D. with probe £15/10/0 each, post12/6. CT 54 Valve V. 2.4
to 480 volts with multiplier 2400 v., resistance 0.1 to 10K, five
ranges £30.

DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change-
over heavy duty contacts, 1 relay 4P. C/O. (235 ohms coil). Stud
switch 30 way relay operated, one five way ditto, D.C. timing motor
with Chronometric governor 20-30 volts 12 RPM., geared to two
30 way stud switches and two Ledex solenoids, 1 delay relay, ctc.,
scaled in steel case, size 4 X 5 x 7in. £3 each, 5/- post.

BC640 MODULATOR UNITY. 2 x 811’s, mod. transformer and
fil., trans. complete mod. unit fits 19in. rack 50 watts. £5/10/0,
carr. £1.

SIGNAL GENERATORS. TS-13AP freq. 9305-9445 mc/s.
£25 each, carr. £1. 10 cM, BCI1277 £20, carr. 25/-. RCA 710A
370-560 mc/s. £30, carr. £1. TF 144G 85 Kc/s. to 25 mc/s £25,
carr. 25/-. Test set UPM 1 A & B comprising of Signal Gen.,
Wavemeter, Oscilloscope and Video amp., in one_ unit freq., 155/
235 mc/s. and 460-570 mc/s., 115 and 230 V. A.C., new £35 each,
carr, £2. Dynamotor test set TS 414A £30, carr. 30/-.

RE-ENTRANT speakers 15 ohm 20 watts, good condition.
£4/12/6, carr. 15/-.

TRANSFORMERS (alsolation). 230 to 115 volts 300 va., £3
each, 5/- post. 230-115 volt auto 750 watts £4, carr, 10/-. 110-230.
275-0-275 at 125 ma, 6.3 at4 amps 22/6 each, post 5/-. 230v., 6.3v.
X 3 at 3 amps 21/- each, post 4/-. 230v., pri 1850-0-1850 at 500
ma., £/5 each, carr. 15 6. 230 v., pri., 6.3 3 at 3 amps 20/~ each.
post 4/-.

RELAY BOXES with 10 x 600 type relays £2 each, post 5/-.

POWER & SMOOTHING
UNITS. 100-250v.,, A.C,
input 24v., D.C,, at 3 :mps
a . or 12v. twice at 3 amps,
) continuous rating, switched
" fused, etc. In metal case

#. 19 x 7 x 7in. Smoothing

| two large chokes and 0-1

. 2 ma meter scaled 0-50 volts.

£7/10/0 (pr.), 15/- carr.

GEARED MOTOR. 24v. D.C,, 1.4 r.p.m., reversible with two
micro switches inside gear box, silent operation. £2 each, post 5/-.

POWER SUPPLY unit for SENDER No. 36 110-240 A.C. input
contains Speech amplifier. Modulator and External power supplies,
3xFW4/500 rectifiers provide H.T. for R.F. unit Speech amplifier
6C5G, Modulator 2x 6C5G and 2 X 807 output. Size 24 x 16 x 14
inches. Housed in a fine oak case with circuit. Wt. 110lbs. As new
£6/12/6, carr. 30/-.

CONVERTERS. Type 8a.,24v. D.C,, 115v. A.C. at 1.8 amps.,
400 cycles. 3-phase. £5 each, carr. 7/6.

CONDENSERS. 1 mfd., 20kv., £6/12/6 each, post 12/6 each.
0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd.,
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A.C., 40/-,
post 4/-. 10 mfd. 2 Kv 27/6, post 5/-. 10 mfd., 1,000 v. 12/6,
post 2/6. 8 mfd., 1,500 volts 17/6, post 2/-. 8 mfd., 1,200 volts
12/6, post 3/-. 8 mfd. 600 volts 8/6, post 2/6. 0.1 mfd. 3 kv. 4/-,
post 1/6. 0.25 m‘d. 2 kv. 4/-, post 1/6. Vacuum condenser 50 pf
32 Kv 30/-, post 1/6. 6pf. 20 kv. 22/6, post 1/6. - All the above are
new in cartons.

RECEIVER C52 less outer case good condition Freg. 1.75-16 mc/s.
on three bands complete with all valves. £6/19/6, post 12/6.

ARS8 PORTABLE KITS. Fine well made box for the receiver
and spares with original speaker. Vibrator unit 6 volt D.C., 14 valves
lamps headset shockmounts cables, brand new, £7/12/6, carr. 25/-.
POWER SUPPLY UNIT PN-12.B. Ex BC 640. 230 volts A.C.
input, fits 19in. rack, 800 volts D.C. @ 350 ma., 395 volts 300 ma.,
4 X 5U4G valves, 2 chokes 9 H., 300 ma., 2 x 10 mfd. oil filled caps,
£6/10/0 each, carr. £1.

VARIABLE POWER UNIT (VARIAC) 0-230 volts 9 amps with
meter 0-250v. with on/off switch, mounted in 19in. rack, £15/10/0,
carr, 12/6.

LEAD ACID BATTERIES, 6 v., 40 amps. in metal case.
25/~, each post 6/-. 6v. 75 amps. heavy duty £3, post 12/6.
USA SOLENOIDS. 24/28 volts D.C., 200 amps SPST., £2/10/0
each, post 4/-.

CIRCUIT BREAKERS, 3 pole 150 amps. 600 v. A.C., £3 cach.
Made by GEC, U.S.A., post 6/-.

METERS 0-390 v. A.C./D.C. 17/6, post 2/6.
DESK TELEPHONES 39/6 each, post 4/-.

New

List available 6d. S.A.E. for all enquiries.

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N,I7
Phone: Tottenham 9213 & 9230
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TRANSFORMERS
STANDARD RANGE OR TO YOUR DESIGN
TOROIDAL — * C’ CORE — PULSE — MATRIX

CHASSIS — CABINETS & PRECISION METALWORK
ELECTRONIC ASSEMBLY

HOWELLS RADIO LTD.

MULBERRY STREET, MANGHESTER, 15
MOSSIDE 2000-2434
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WEST END RADIO LTD.

(EST. 1929)
14, Lisle St., Leicester Sq., London, W.C.2.
Tel. GERrard 734} Open ail day Saturday

ALL GOODS POST FREE

TIME SWITCHES
MUIRHEAD.
Fouli
mains
operated. 4
l'or 1088
amps and 8
adjust. £#8
able 1 on =g
1 off in LW
24 hours.

= "4 SWITCH
§ PANELS
Ex-R.A.F. containing 16 single

pole toggle switches and other R_e_con
useful parts. 12/6 ea. ditioned.
: 47/6 ea.
ROLA-CELESTION 12in.
SPEAKERS. For Galiers only:—

3 or 15 ohms, 10,000 Gauss, 85/-.
PAMPHONIC GRAM. MOTORS

V.H.F. RECEIVERS
Fixed frequency 80 mfe. with

Battery driven with crystal S. Meter and Speaker G.E.C.
pick-up for 45 r.p.m. in portable £7/10/-.
el i MAINS TRANSMITTER,

CELESTION SPEAKERS. For above £12/10/-.

8in. x 2jin. 3 ohms, 12/6.

WATER PUMPS

Impelier Type. Aluminium body and
Rotor. }in. spindle, 8/6. 4in. pulley
wheel, 2/6.

UNISELECTORS

G.E.C. DELIVERY FROM STOCK.
3, 4, and 5 Bank. 25 way, full wipe.
New in maker’s cartons. 100 ohm coil,
50/-, 60/-, 70/-. Special prices over S
1 dozen.

2W W -—124 FOR FURTHER DETAILS.
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Important announcement !

STERN RADIO LTD., CLYNE RADIO LTD., PREMIER RADIO

Three well known names with a reputation for quality and
service .announce their amalgamation into
Combined resources, technical knowledge and over 50 years’
experience gives you an organisation offering a fully com-
prehensive specialist service in the rapidly expanding world
@ STERN-CLYNE means a wider range of
exclusive equipment available from one source,
DESIGNS—for the home constructor or ready
assembled.
@ STERN-CLYNE buying power means

LIMITED
of electronics.
including our speciality—MULLARD
competitive prices.

@ STERN-CLYNE offers the finest possibie
range of equipment and components by all
leading manufacturers.

@ STERN-CLYNE carry a comprehensive range
of transistors, miniature components and
transistor radlos.

@ STERN-CLY NE retail shops, showrooms and
demonstration rooms throughout London and
the provinces all carrying extensive stocks.

@ STERN-CLYNE Mail Order Service—
geared to give prompt and efficient
attention.

@ STERN-CLYNE Hire Purchase
facilities available on orders
of £10 and over.

@ STERN-CLYNE Hi-Fi advisory service
to help you in choosing the right equipment.

@ STERN-CLYNE after-sales service—
complete satisfaction guaranteed.

VISIT YOUR NEAREST STERN-CLYNE BRANCH

WEST END:

NORTH LONDON:
SOUTH LONDON:

CROYDON: 12, Suffolk House, George St.
BRISTOL: 26, Merchant Street, Bristol, |.
MANCHESTER: 10, Withy Grove, Manchester 4.

18, Tottenham Ct. Rd., W.I.
23, Tottenham Ct. Rd., W.I.
309, Edgware Road, W.2.
CITY: 109, Fleet Street, E.C.4.

162, Holloway Road, N.7.

9, Camberwell Church St., S.E.5.

MUSeum 5929/0095.
MUSeum 3451/2.
PADdington 6963.
FLEet St. 5812/3.
NORth 8161/5.
RODney 2875.
MUNicinal 3250.
Bristol 20261.

Bl Ack Friars 5379.

Half-day Saturday.
Half-day Thursday:
Half-day Thursday.
Half-day Saturday.
Half-day Thursday.
Haif-day Thursday.
Half-day Wednesday.
Half-day Wednesday.
Half-day Wednesday.

Mail Orders and enquiries to
Dept. W.W., 162, Holloway Road, London, N.7. NORth 8161/5

SEE FOLLOWING 4 PAGES FOR DETAILS OF STERN-CLYNE PRODUCTS

We are exhibiting at the Radio Communications Exhibition, Stand No. 12

Great Britain's Greatest Electronic Hobbies Organisation

2W W 127 FOR FURTHER DETAILS.
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TERN=GLYNIE

MODEL CR3/S
TAPE RECORDER

MODEL CR3/3 mcorpomtes the
HF/TR3 Mk. 1 Tape Amplifier (des-
eribed below) and the Collaro “Stidio™
Twin Track 3-spced Deck operating
at 1{in., 3{in,, and 7iin. speeds. Com~

piete with microplione and 1,200it.
tape.
KIT OF PARTS £33.8.0

ASSEMBLED & TESTED 543.0.0

(Carr. & ins. 13/- extra)

Instruetion hook and delallél priee list
arvailable  separate’'y ot 3f- post free.

“Model HF/G2R’' PORTABLE

TAPE RECORDER & o
(Original Price £33) 22 GNs

(Carriage and Ins, 10/- extra)

INCORPORATES THE LATEST GARRARD
“MAGAZINE” TAPE DECK and MATCH-~
ING AMPLIFIER. Bused on the successiuf
MULLARD TYPE “ A" DERIGN and
1peciﬂc:ll|v developed to operate the GAR-
RARD DECK. PRICE lN(,LUl)BS THE
GARRARD TAPE MAGAZINE and 4.
SPOOL OF DOUBLE PLAY TAPE. A
Twin Track Recorder operating at 3iin./eec.
providing 1p to 1 hour 10 mins. pluying
time. The outstanding features being excel-
lent perforunsice and sizaplicity of operation.
Incor porates EXT. SPEAKER SOCKET, also operates
ag  tndependent wwplifier for direct reproduction
from P.IL. Mika or Radin tun~r Wrighs only 22ib. ALSO
AVAILABLE LESS CABINET AT 19 GNS. Carriage & Insur-
ance J0/- extra, A complete tape recorder chassis ready for easy Stting into cabinet,
Microphone 25/~ extra.

1ustruction hook and detailed price list available separately at 26 post free.

A Selection of

HIGH-FIDELITY PORTABLE
TAPE PRE-AMPLIFIERS

ready to use incorporating our Type “C*’ TAPE

PRE-AMPLIFIER and choice of Tape Deck
in attroctlve portable carrying case. The
control panel is fitted at front of case. T.11
and T.12 both have flut tops and T.1 has slope
front as illustrated.
(T.11) COLLARO BTUDIO

L g e unio 3 £40.0.0
(T.1H BBENELL \ﬂ( Vv 8

o eries £63 0.0

(,amagc and Insurance 13/- extra.

Tt e — i — — — — . — —— ————— ——

COMBINATION TAPE UNITS

Asseinbied
Klt Assembied ulth tr:(‘:k
STP- l' Pie-ainpy with Collare Studic Tape switch fitted
eck . . . 9
STP-1 KIT with Bre: .8 ﬂcrlcs it Ao DH SELDE0E SENE o
with Track Switeh tted ............ . £64 4 0
Assembled
Kit Assembled  with  deck
wlred and
7415 O matched.
pe Deck
Tyﬂe :E;:;;rﬂAmp with Brenell Mk. 410 0 g g oo Sy 2 D
ek Series . 6 11 5
HEF/TR3 with Collaro Studio Tag Deck .. 534 13 ll)) %?2% 10 g £31 12 8
HF/TR3 with Brenell Mk. 5 Series 1l ... £46 4 0 £5111 0 £5313 0O
8end 8.A.E. for comprehcnslvc price list. Carr. & Ius. 13/- on above units.
THE MULLARD *‘3.3RC”

A HIGH QUALITY AMPLIFIER DEVELOPED
FROM THE VERY POPULAR 3-WATT MUL-
LARD “ 3-3" DESIGN. (Carr. & Ins. 6/8 :xtra),

rarts £8.8.0  AXDUHEETE, £11.10.0

AND TEBTED

wmplele to the MULLARD specification inctuding
PARMEKO OUTPUT TRANSFORMER. B8witched
loputs for 78 and L.P. records pius « Ralio position.
Power to drive a Radio Tuner is also available.

Instruction book ant delufled price Hst available separately at 2f- post free,
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MULLARD 3-VALVE PRE-AMPLIFIER
TONE CONTROL UNIT

Des\gned mamly for thc BTERN/MULLARD range

Power but also suitable
1or any Amplifier requiring an input signal up to
250 mV. Five inputs, including one equalised for
replay direct from high impedance tape hewd. and
one for low output magnetic pick-up. Output for tapc
record. Separate Bass and Treble controls, High Pass
Filter 20 to 160 c/s. Low Pass Filter 5 to 9 Kefa.
Power requirements 250 v. at 6§ mA., 6.3 v. at 0.8 ampa. Totally enclosed case silver

hammered. Size 11} X 4} X 4in. Front panel. Polizhed perspex In choice Black ar
white. £1o 0 Carr. & lus, ASBEMBLED £13 13 o
KIT OF PARTS 5/- extra) & TESTED - o)

MULLARD 2-VALVE PRE-AMPLIFIER
TONE CONTROL UNIT

Employing two EF86 valves and designed to

operate with the Mullard MAIN AMPLIFIERR

but also perfectly suitable for other mukes.

% Equallsation for the latest R.[.A.A. characteristic

% Input for Crystal Pick-ups and variabic reluc
tance magnetic types.

* Input (a) Direct from High Tmp. Tape Head, (b} from a Tupe Amptiticr or Pre-Amp-

* Sensmve Microphone Channel. Wide range BABS and TREBLE Coutrols.
£6 6 {Carr & Lo, ASBEMBLED £9 100

KIT OF PARTS =N 5f- extra) ANV TESTED " -

lnldmdmn book und detailed pnce Iul auatlablc xrpamlzly at '2/ paﬂl fm

MUl ULLARD 510" MAIN AMPLIFIER
For usc with MULLARD 2 or 3 valve pre-amplifiers with
which an undistorted power output of up to 10 watts
Ts obtained. BSPECIFIED COMPONENTS AND
MU LLARD VALVES including PARTRIDGE MAINS
TRANSFORMER and choice of PARMEKO or
PARTRIDGE Output Transformer, £1o o 0
COMPLETE KIT (Parmeko Ofput trans) Ch- U
ASSEMBLED AND TESTED £13.10.0
ABOVE INCORPORATING PARTRIDGE OUTPUT
TRANSFORMER £]/6/-extra, (Carr. & Ens. /6 extra)
lnnlrucllon book aml detailed pnce lul avm[ablc upamlel]/ at 2[ po:l ]‘r«

COMBINED PRICE REDUCTIONS

{#) The KIT OF PART8 {a) The **5-10"" and the

to build both the *$5-10"" 2.valve Pre-amplifier

glsinl An;pliﬂAar El'l_lg the £1 5-15 o "l)‘o"tled Assembled and £21 .1 o.o

2-valve Pra-Amplifier . . - ested ... ...........

{b) KIT OF PARTS to (Carr. & Ins. 8/6) (b) The **5-10"" and the (Carr. & Ins. 10/-

:\nldu;he $5-10" gl?m extra) bo!k‘:]vf\ Pr:l t‘\‘m li:er extra)
mplifier and 3-Valve ssembled an

Pre-Amplifier £1 9 10 o Tested .. £25'1 o'o

w-m PABTB[DGh OUTPUT TRANSFOBMER £1/8/~ cxtm

STEREO TAPE T e
PRE-AMPLIFIER o s o
Model STP-1, For use with current TRU- K i
VOX, BRENELL or COLLARO “STUDIO' s

4 aud ¢ track Btereoc Decks. Incorporates
Ferroxcube Oscillator, 4-speed Equalisation
Signal Level Meter and separate Galn Controls
Lnciades separate Power Unit.

KIT oF PARTS £22.0.0 £28.0.0

ABSEMBLED AND TESTED

(Carr. & Ins. /8 extra)
hulrucuan hook a:ul da(ulﬂl pl ice lut avaﬂabl( aepumlelu at 5/- poal frre

"MULLARD TYPE “C”
TAPE PRE-AMPLIFIER

Suitable for most }-trsck Mono Tape
Decks. Incorporates Ferroxenbe Push-Puli
Oscillator and 3-speed equalisation. In- 514.0.0
cludes scparate Power Unit

Carr. & Ins. 7/6 extra). Assembled ..£19,10.0

Insiruction book and detailed price list available separately af G P fm
e RS el

MULLARD TAPE
AMPLIFIER (Model HF/TR3)

Based on Mullard's Type ~ A* design umi
suitabie for most § track Mono Tape Decks
Incorporites  Ferroxcube Treble inductor
Gilson Output Transformer, and 3-speed equali-
sation, Iocludes separate Power Unit using
PARTRIDGE Mains TFransiormers

Kit o1 parta

= Instruction  book and delailed
Kit of parts .. £13.13.0 ((_;I‘(;" ': ":‘- price lisl available separately @
716 extra. "
Assembled £19.0.0 3= post free.
— e m— —

THE MULLARD *5-1¢ 10RC’'AMPLIFIER _

The popular “53-10"" complete incorporating Passive Contro:
Unit providing up to 10 watts high quality reproduction
with an input of 600 mV. Specified components and
new MULLARD VALVES include PARTRIDGE
MAINS TRANSFORMERS and choice of the latest
PAB|MEKO or PARE;RIDGE Output Transformers.
Surpius power available for tuner,
Price: COMPLETE KIT ...000v0ra0e £1200
£16.0.0

ASSEMBLED AND TESTED ....

(Carr, & Ins. 7jv extia)
With PARTRIDGE OUTPUT TRANSFORMER g] /6/- extra,
Instruction book and detailed price list avatiable separately at 21- post Sree.
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GREAT NEWS!

We have pleasure in giving advanced details of the

NEW STERN
DOUBLE FEATURE PRE-AMPLIFIER
AND JL10 POWER AMPLIFIER

'q new conception in the field of audio engineering by Stern Clyne
development engineers.

Thc most up-to-date eircultry !s usxd in the double feature pre-amnplilier # has matehed
inputs for micropbone, crystal or magnetic pick-ups and radio tuuer and In add tion
offers full facilities for tape recording and high fidelity repiay.

This unique feature means that should you wish to include tape in your hi-fi system
at a later date all that is required 1s a suitable tape deck.

Brie! Specifications:

J.L.10 POWER AMPLIFIER incorporates the latest triode/pentode ECLS86 vilves in push-
pull, PARTRIDGE ultra linear output tranaforner, PART RIDGE mulus transformer and
«moothing choke. 10 watts power output,“sdrplus power available for tumer output
bnpedance 3—7.5—13 ohms.

DOUBLE FEATURE PRE AMPLIFIER

[np“ts for mlmphone, cvystal or magnatlc puk ups, tuner unit. Push- buttan awltchm,,
Jor _3tape pe apeeds equalised.” Tape crase Bias Oscill cireuit incor
transfdrmer. . Function switch, separate base, treble and volume controls, lc\cl controt
and latést EM87 magic eye level indicator. The pre-umplifier is totally enclosed In a steel
:ase, finish in silver hammer and an stiractive perspex front panel carefilly designed to
blend in with wodern wood finishes complete the presentation. Offers superh venvoduction
rom all rources ut low cosl.  Available shortly. Prices: JL10 Power amplifier kit of parts
11 gns, ready built 14 gns. Carr. & Insurance 7/6. Double feature pre-ampilier kit of
parts £17, ready built 2] gns. Carr. & Insurance 5/-. Prices if hoth units purchased to-
gether: Kits of parts £27/10/-, ready bnilt 32 gns. Carriage & Insurance 10/-.

THE ‘“ MONO-GRAM ”

A small Amplitier of genuine hlgh quality perforn-
ance. Incorporates MULLARD KECLSS Valve.
separate BASS and TREBLE controts, PARTRIDG |
Output Transformer producing up to 3 watts un-
distorted output

MR %£4.10.0
£6.0.0

ASSEMBLED
. and TESTED

MR,

3
Lustruction boak and
detailed prive lisl avail-
@ - able ﬂ,'p srately al fG

2 w G posl free.
THE “MONO-GRAM” | perfectly
sulted for Portable Installations for which purpose
we offer .. . PORTABLE CABE £3/10’-, the AMPLI-
FIER (Kit) and 8 x6in. SPEAKER (£1). Allfo £9.
Altérnatively with ASSEMBLED AMPLIFIER £10
C. & L 5/~

C.& L 36

‘The case quoted above will accommodate some 4-speed
Single Record Units. A larger model jor autochanger
is available for extra 10/-. With this Equipment a
COMPLETE PORTABLE RECORD PLAYER
CAN be built for £14.

RECORD PLAYERS

GARRARD Model SRP10 Single Record Player fitted with high output
crystal plckllA ........................ ye rw g.ou pu £591
THE GARRARD AU’IOBLIM " 45 A e
vrystal pick- TP el peed uhx:w mgL ...... ss 10 o
GARRARD * AUTOSLIM DE L 4-apeed Autoch: o i
.-n.éu-s mnAscrleon Pick-up Arm........ npce * Rty nmr £11 8 o
THE COLLARO “ C60 ' 1-speed Autoch:
s TeaShesct citinoiie | 36086
B. S

B I T ] N =Y £5.19.6
llw new GARRARD Model 4HF High Quality 8ingle Record Pla
iitted with the latest T.P.A. 32 pick-up arm and Q Cg! ecr)stal (,mtm;;: £1 6 17 6
PHILIPS Model AG10168. A 4-speed Player which can be operated both £1 2 12 o
manually and automatienlly. 8uitable for Mono or Stereo operation. .

Carriage and Insurance on each above 5/- extra.

THE *“ HILTON
DO-IT-YOURSELF
HI-FI EQUIPMENT CABINET

A cabinet of unigque design and outstanding quality sapplied
In pre-packed, ready to assemblc form complete with ali
accessories iuclading 12in. legs with adjustable brass
ferrules, handles, hinges and stays. A first-class space-
saving Hi-Fi cabinct can be constructed in an incredibly
short shace of time as each section of §ln, sapele veneered
Woek bourd is completely tinished. The onlv tool required is a
screwdriver. and when completed the cabinet will house most
Hi-Fl equipment and wnake 4 neat and pleasing addition to any
room setting especially where space has to be considered.  8ize
assembled: Overall height 311in,, length 36in,, depth 10in.

PRICE 2 G s. Carriage and Packing 15/-.

(Also available in Oak, Walnut or Teak at 14 gns) Can also be suppiied
polished at 3 gns, extra. Send B.A.E. for lilustrated leaflet,
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STEREO AMPLIFIERS

MULLARD *“10--10’' STEREQO AMPLIFIER
A HIGH FIDEL{TY DESIGN PROVIDING UP TO

10 WATTS (per chaunel) SUPERB REPRODUCTION,
FREQUENCY RESPONSE FLAT TO WITHIN 4B
from 3 /s to 80 Ke/s at 50 mW. TOTAL HARMONIC
DISTORTION AT 10 WATTS. 0.1°,

(a) ASSEMBLED AMP- £24 o o

LIFIER (as ilustrated)

(by A xﬁnpwu. ml
of PARTS i

£2000

Built to the highest technicat staudards and preserited strctly to \IULL\RD R Bpeclfica-
tion. Two speclally designed GILION ULTRA LINEAR OUTPUT TRANSFORMERS
with 209, taps are used.

We can also supply the assembled MAIN AMPLIF1ER only for operation with our DUAL
CHANNEL PRE-AMPLIFIER; this provides for a wmore versatile instalintiou and is

Cox T

cedential i a4 low output l’ick-up is to Le used.
' mpesjance.
(a) THE ASSEMBLED MAIN AMPLIFIER and
ASSEMBLED DUAL CHANNEL PRE-AMP
(b) K!T of PARTS for both Units
C & 1074,

When ordering spgify loudspeaker

£34 o o Instruction hook and detail-

ed price lisi available sep-
£27 o o aralely al 3[- post free.

MULLARD DUAL CHANNEL PRE-AMPLIFIER
A four Valve design for both STEREOPHONIC and
MONOPHONIC operation. Operatca equally well with
any make of Amplifier requ ring Input of up to 250 mj¢.
KET o £12 o o Iuxiruction book and de-
PARTS « 8O tailed price 1174 arailable
ASSBEMBLED £1 5-0-0 separalely at 3)- posi free.
C. & 1. 5/-

and TESTED
— — —— —— — — p— S S S S — T e G G m—

THE “TWIN THREE” STEREO
AMPLIFIER ASSEMBLLD AND £9 0 (0 ‘
\Carr. & Ins. 7/8 extra)

TESTED for
Based on a recent design by MULLARD LTD.
is ideally suited for use in PORTABLE REORD
PLAYERS for which purpose we olfer a epeciilly
designed  case: It incorporates MULLARD
ECL86 Valves, sepuratc BAB8 and TREBLE CONTROLS
PARTRIDGE output transformer producl\g up to 3 watts per chanuei.
response is 40 ¢/s to 35 Kefs, sice 113in. X 3in. x 5in.
To construct a STEREQO PORTABLE RECORD PLAYER we offer-
Assembled AMPLIFTER with two ROLABIn. x 3in T-O"T‘NPEAI\FRS and PORTADL!

CASE for £16/10'0 (Can. & lne. 7 extra).

— — i — B T, S — S E— —— — —— L W— — —

The “TUDOR’’ STEREO AMP-
PRICE LY

LIFIER G0, £15.0.0
A self-contained ehelf mount'ng Anplhies
deslgved to provide high quulity stereu-
phonic and monophouic  reproduction.
Each channe’ provider a rated output of 8 watts aml or B1OPNONIC Operubions appius, 12
watts Is produced. Scparate BASS and TREBLE CONTROLS. The Calinet is inished
in black erackle Rize 14 x 8 x 4in.  Bend for full specitications.

MULLARD FOUR CHANNEL
MIXING UNIT

Cathode | output. In-
wrpnr.ntes two inputs for CRYSBTAL MICRO-
PHONES, one for CRYSTAL PICK-UFS and
« fourth for Radio or Tqu e
KIT OF 8t
PARTS £8.8.0 X ivstin £11.10. ouu-rmme Model HL provides
for one input mutched for inoving coil @ ribbon mike £1/17/- oxtra.

Tustruciion book and detailed priee lisl availatle separalely «8 26 past free,
— —— e o —

HIGH FIDELITY LOUDSPEAKERS BY
GOODMANS, WHARFEDALE and W.B. STENTORIAN
A few recomimended cxaniplen:

12 INCH TYPES

& gy amy Py

Frequency

Neli

8 INCH TYPES

(GOODMANS “AXIETT £5 5 7 ]

W.B. H¥.816 £519 6 CGOODMANS "AX10M 201"

\vmnn:mu, 18 watts ................ %0
RS/DD ™ ... ...... .. £814 2 GOODMANS " AXIOM 301"

lo inch TYPES 20 watts £14 10 0

QOODMANS "AXIOM 10~ £6 511 W.B. Moie 3 watte £10 5 8

W.B. Mudel HF1018 . £7 0 0 WHARFEDALE " WI2/RS" £10 15 0

WHARFEDALE " *GOLD WH \Rl"hl)-\l K Super 12/

__MREDD £117 R _RYOD" . .- £1710 ©

LEAK and QUAD AMPLIFIERS

LEAK. * TL/12 PLUR " POWER AMPLIFIER with the * POINT

ONE PLUR " PRE-AMPLIFIER. . 4 watts rated ontput...... £31.10.0

LEAK. ~ TL25 PLUS ™ with the POINT ONE PLUS * PRE-AMPLI- £37 16 o

FLER.. 28 watts rated outpub. . Lo . U

LEAK. ' S'l'thO 20" POWER AMPLIFIER. with the “VARISLOPE £55 9 o

STEREQ = PRE-AMPLIFIER. .. 22 walls (11 watta ver channehy, . i)

QUAD II. POWER AMPLIFIER with QUAD 1f CONTROL UNIT £42.0.0

15 watte nuum'

T "STERN INTER-GOMM. or BABY ALARM

A smuall versatlle Unit employing the new MUL-
LARD ECLS6 valve and designed to provide two
(or three) way conversation up Lo extreine distances.
Operates from A.C. mains 200 to 250 volts and us
in all our designe only new high-grade and guar-
anteed components arc Incorporated. PRICEB—
MASTER UNIT and ONE gEP’JPENBION.
l(]'l’ 01-‘ ASSEM
£6 17 6AND TESTED c

l‘ hc eqmnmunt consists of a MARTER UN
only 8iin. x 5{in, x 6in. and ONE EXTEX S10N
(a second extension may be added at any time).
The Master Unit Incorporates switching and power
supply and with the chassis completely isotated from the nains I8 opeiated it absoiute
safety. Attractively pn:sen'.ed in cases covered in quality leatherette.

Instruction book and detailed price list available teparately at 2[- post free,

SEE PAGE 81 FOR ADDRESSES OF STERN-CLYNE "BRANCHES

Great Britain's Greatest Electronic Hobbies Organisation

2W W—129 FOR FURTHER DETAILS.
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SUERIN=GLYN]E

NEW LOW PRICES—NOW YOU CAN AFFORD A CAR RADIO!

THE “HIGHWAYMAN”

OUR QUALITY CAR RADIO TO BUILD
YOURSELF AT A NEW LOW PRICE.
Look at these featoresi—

 Attractive styling. s Push-pull output. J¢ Three
- latest Mullard transistors pius valve types EBF83
and ECHB2. % No buzz, high ontput and sensitivity. ¥ Printed
cirenit (latest type). 7 din. high flux p.m, speaker and
baffle. Medium and Long Waves. s Push batton for
Angertip control. <+ Extremely low battery consumptlon (less thﬂn i nmp) * Easy {0

THE ** TRAVLER ” MK. It
Introducing our new ready built transiatorised
car radio for only 9_ Gns. Bl
inctuding 7 x 4in. speaker fitted to baftle,
fixing brackets. filter nnit. all nuts and boits
with fitting Instructions.

H.P. Terms: £2.19.6 deposit (Plus P. & P.)
and 7 monthiy payments of 22/6

fit any make car (positive earth only), 4 12-volt operation.
only 7x7x2in. deep. Y Easy assembly, supplied with dial and drive nlrendy mounted.
8pecial inclusive price of ONLY 6

All parts avaliable separately. - Plus 5/- P. & P.
Individnally priced purts tist and comprebensive instruction booklet 2/6 post free.
(Deducted from cost it complete parcel purchased later.)

THE “ AIR KING ™

Our highly successful slx-transistor luxury pottable
with the " 8LIM Line ” look. To build yonr:
with printed cirenit chassis for reliabllity
simplicity in construction. May be used ns car
radio, with fnll M.W. and L.W. coverage.

LOOK AT THESE FEATURES:

Y 500 milliwatt output to high flux 7x 3gin, high
Bdelity loudspeaker. J¢ Six selected MULLARD
TRANSISTORS in latest supersensitive circait
«# us germanium diode. % Compact size only 9! x 3 x 8}in,
high. ¢ Attractive three-tone cabinet, black, dark grey, and
silver grey with gilt control knobs and all gilt fiitings. % Co-ax.
socket for car aerial, v Brand new guaranteed components. yr Push-pull outpul. ¥ Auto-
matie volume control. ¢ Long-iife battery. % Super-sensitive internal Ferrite rod aerial.
Special inclnsive. price for all required components, £7 19 6 Yius
Alignment service available. Full assembly details ONLY % VP& P4
and imiiritluall// priced parie o, oAl of which are mm‘lﬂblt aepurately. ’rice 1.8, post free.

SPECIAL CHASSIS BARGAIN

Latest printed citcuit. THREE WAVE,
Long, Medlum and B8hort. Extremely
sepgltive, ferrite rovl aerial. 4 wails oatput.
“ Vulve tine up: ECLB2, EZ80. ERF8Y, and
ECHBI1. Tapeand gratn inputs. Tone control.
Attractive dinl (size 12} x 4}in.} in maroon
with gold lettering. Overall chassis size
123 x 43 x 7}in. hlgh AC. 200/250 volts
fully  guaranteed

"PECIAL PRICE £9 19.6

H.P. availatiie

MODEL TK20A

Meter size 2§ x 1jin. Seusitlvity 1,000 o.p.v
m hoth A.C. and D.C! A.C.and D.C voits 0/13, 0/150, 0/1.000 volt.s
D.C. current 0/150 mA. Resistance 0/100K. Complote with test
prods, battery and full instructions
OUTSTANDING

/ VALUE AT ONLY 39 6

MODEL TKSO

8ize 5x3kx1jin. 1,000 ohms per volt.
D.C. current: 1-250 mfa. D.C. and A.C. volts

Plus l/u

10,250, 500 and 1,000 v. Resistance:
0-10K, 0-100K. Complete with test prods,
lmu.er_v and full instructions. Outstanding H

buy at Plus 2/6 P. & I

7/6
MODEL 200H 20,000 OPV

RANGES: A.C.‘.VOLT 16. 50, 180, 500 and 1,000 volts (1,000
opv.). D.C. VOLT , 50, 250, 500 and 25K (lO 000 opv.

D.C. CURRENT: 0-50 mlcro-mnps, 0-2.6 m/fa., 0-250 mpm.
RESISTANCE: 0-6%, 0-6 meg. (300 ohme and 30k at centre
scale). CAPACITANCE 10pt. to P.001mf 00Imfd. to Jmfd.
DECIBELS: —20 to +22db. A fully guarantced pocket iz
meter, knife edge poiner, top quality, aupplied complete wit*
test prods and full operating instructions P

N

ONLY Post free
“£5.5.0 Actuin) size «uxm i

3f x lu

MODEL 500

30,000 OHMS PER VOLT
#-1ange D.C. voltage to 1 kV., 7 ranges AC, voltage to 1 kV,
3 1unges D.C. current to 12 amp., 3 ranges reslstuncc to 60 rueg.
Incorporates internai buzze: for uudible warning of direct shorts
and blocklug condensers for A.F. output. C{I]lacity —20
+56. Measwrements 3. X6 f; x2in.  Outetanding value at

£8 0 H.P. availabie.

LEATHER CARRYING CASE
for Model 500. Price 30/- only.

wleivnind

ALL BRITISH PRECISION TEST METER

Lesignal for test bench awml produced (o1 us by one of Britain's
eading technival tralning oiganlsations this instrument covers the
following nineteen husic ranges: D.C. voltage, 0-2.5 0-10 0-50, 0-109
€-500, 0-1 000 (utl ranges 5,000 ohms per valt). A.C. Voltage 0-10.
0-50. 0-100, 0-300, 0-1,000 {all ranges 3,000 ohms per volt). D.C.
Cagrent. 0-200 microninps, -10 infa., 0-100, 0-250 m/a.. 6-500 m/a
AC. cwrent, 0-200 mwronmnn Reslstance, 0-200.000 oluns (easily
ext t v 19 ol #B8.0. on D.C. ranges
4% on AC. r’mges any trequency between 15-20,000 C.P.8. (sine
wave), 5% on redistance range. Positive runge sclection by means
of plug and sncket Ensll\ constructed, full instructions being given
with each ascem All necestary components offered at the
ABSURDLY LOW PRICE OF ¥ & P2/

(3 build yourself)

STAR FEATURER:
and. ty Styled. % Mullard Valves and Transistors. 4 Pusb Buttons., 4 1} watts
Output. 4 Lone and Medium Wavebands. v Quality Speaker (E.M.1)). ¢ Easily Fitied.

% Radio Lurxembourz (and many other foreign stations). 1¥-volt Positive Earth Only
(applies to 99.8% ol cars on the road). + Dimensions 7 x 2 x Tin. depth.

Optionai cxtms # section chromimu plated weather proof telerconic avrials tye 1 177/44”
19/8. tvpe 2 2%/43* 29,4, both plus p. & p. "‘ﬂ #f 1 urchased ~eparately.

THE STEELMAN TRANSITAPE FROM U.S.A.

Fully portable. ali trmnsistor 2-speer] Tape Recorder. Carry
it like a canicra and capture the souond of any event when it
happens. where it happens. Big set fldelity. Feor business
or pleasure,

% Fully transistoris>d.

% Transistors—2 diodes, r 2 standard
speeds, 37 lor music, 1 lor voice. Over 1 hour on a single
reel of tape. % Recording level indicator. < Precision made.
Jewelled and Oilite bearings require no Inbrication. J Illum-
inated ovorload and battery lilfe indlealors ensure unilorm
quality performance. v Heavy duty din. speaker. + Sensitive
crystal microphone. % Compact size 61 x 97 x2iin. H Wt
under Bilb. less batteries. < Many other refinements.
Bupplicd complete with fiee set of Mallory Mercury Long
tife Batterics compicte with tape and mlcrophone in solld
teather cuse with shoulder strap. [llustrated instruction
manual. In manuwfacturer’'s cartons. Fully guaranteed
ORIGINAL LIST PRICE 55 GNS (iess batteries).

OUR 24 Gns Plas 7/@ pkg. cars. and ins.  Limited
PRICE ® supply. Buy nowl! H.P. available
(including  hatteries) MAINS UNITS AVAILABLE for
operatiot. on 200/230 v. A.C. Euqulries invited also for olher accessories.

BUILD YOURSELF AN

INEXPENSIVE TAPE RECORDER!

LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Incorporating Revord Interlock
Lever, 3 motors, 11, 3§ 7} i.p-s. takes Tin. upools, Push bun,on contmls. NEW LOW
PRICE OF £10/10’- ONLY: plus 7/6 1*. & P Vanat {1.I° o~

NEW TAPE RECORDER AMPLIFIER
Q B '

TYPE 8311-V. Bub-assembled—anyon:

can build. Printed Circuit, all component:

mounted and dip soldered. Already tested 5

Hach lead cat to leagth. All that |

required to completc with tape rcconle

is for u few components to be mounten

in the cabinct and the free end of th,

leads soldered to terminals which are

searly uarked, everything supplied, a1

you need is solder iton. pliers and screw: T ‘
driver. Valve line-up: LEF88. ECC8S4. . Tyr
2 x EL94, EZ81 and EM34 magic eye ANy () ree
Monitoring facilltles, output socket for o0 en ]
leeding to high quality amplifier can be u. i W 1eeurd tepru-

duction. EQUALISING ON TWO SPEEDS. OUTSTANDINQ VALUE AT £11/11/- plus
2/6 P. & P. inciuding ail nceessury instiuctions

ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE, Suitable for above amplifier
and Colluo Studio deck. Fitted 9in. x 5in. High Flux P.M. speaker for high quality
repmduchon Inclusive price £5/5/- plus 5/- I'. & P. Full list of competitively priced
inics. and stande on request. The above 3 itemns purchused at one time SUPPLIED
CARRIAGE PAID.

LOW AVAILABLE. FOUR-TRACK STUDIO DECK A8 ABOVE FI{TTED WITH HI-FI
FOUR yYRACK HEADS PRlCE £13/19/6, plus 7/6 P. & P. Four track hexds supplied
bracket for Studio Deck at 92/t pair, ptus 2/6 P & P
TAPE RECORDER AMPLIFIER 8311-4V exactly’as 5311-V but four-track, suitable for
hi-fi fous truck heads. Price £12/12/-. Plus P.
N.B. Four-track deck and amplifier fit the above cuse wnhom any modbliication whatsoever.
PRE-AMPLIFIER KIT TYPE 8212-CP, Complcte high quality precamplifier kit for use
with Collaro Btudio Decs Price £8/8/- plus 2/8 P.& P

RECORDING TAPE BARGAINS!

‘“ BEL-CLEER "
FOR THE FIRST TIME IN THIS COUNTRY CANADA'3 HI-FI MAGNETIC RECORDING
TAPE—MADE BY “ BEL CLEER " OF CANADA,

Following sizes avallable—othcrs to follow. BRAND NEW—NOT S8UB-STANDARD.
High grade acetate base. Attractively boxéd litted leaders, fully guaranteed.

diu. 60O, 12/8:  Gin. 900ft. 15/-: in, 1,2000t. 18;  Tin. 1,2001¢. 3
Tin. 1,8001t. 25/-, e o = i
“LAFAYETTE "

AMERICAN RECORDIITG TAPE. Fully
guarantecd.

3tiu. 6001t. 11/6; 3in. 1,200, 15/-; Tin. 1.200it. 15°-; 7in. 800ft. 20/-; 7in. 2,4001t.27/6:
MESSAGE TAPES. British manuhncuxre Pol\thcue 3in. 150ft. 3/6; 3in. 2401t. 5/6;

MYLAR BASE. Brand new and boxed.

:sm;t:;gou. 8-: P & P. 6d. ver spool, 3 or ore [ost f.ee (bona fide trade enquines
nvited)

PLASTIC SPOOL CONTAINERS for spool sizes. 5in. 1/6; 51in. 2/-; 7ln. 2/3. PLASTIC-
TAPE SPOOLS. Best quality.  8In. 1/3: 4in. 2/-; 5in. 2/-: 67in. 273: 7in. 2/6. Auny

single tems plus Gd. P. & P. Orders over £1 post tree.

THE SINCLAIR SLIMLINE
A new 2-TI ANSISTOR printed circuit pocket radio. Cownpletely portabie—the smatlest

ever—only 2¢in. x ljin. x jin, Uses dicro-Alloy Transistors and with bullt-in ferrite
aecial whil receive :lll]statlons on M.W.—B.B. C.—‘ZOS etc Easy to asscmble—uo align-
4 "

ment piece
ONLY 49/6 P. & P M6

All parts sold separately

2WW—130 FOR FURTHER DETAILS.
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THE HE-30 BAND COMMUNICATION RECEIVER

Qutstanding Bandspread Selectivity and
scusitivity with a built-in Q-mmlitiplier
combine to make the HE30 one of the
finest general coverage bandspread Re-
= ceivers available at this price. Covrring
550 kefs-1600 kefs.. 4.8 Mcfe.-14.5 Mc/s..

1.6 Mcfe-4.8 Mc/s., 10.5 Mc/s-30 Me/s. Yor
amateur bands an illuminated. slide rule
dial is provided, calibrated every 5 Kefs
on 80 and 40 metres taking 18 revolutions
of the bandspread dial to cover cach of
these bands. every 20 Kc/s. on 20 and 15
metres and every 15 Kc/e. on 10 metres
plus an edgewisc B-meter. For the
H\VL 1 U-100 logging scale for instant reset plus coverage from 0.55-30 Mefs. The 8 valve
plus Rectifier superhet-circuit provides an RF stage with an Aerial Trimmer for peak
performance plus 2 IF 8tages for improved sensitivity of 1.0 microvolts for 10db 8/N rutie.
The BFO variable pitch control can be used to separate CW stations whilst the Q-multiplier
aulds the selectivity needed for crowded phone band operation. Controls: Function
fwitch, Audio Gain, tivity (Q (BFO), Band Belector, 1F gain,
Trimmer, AVC-MCV S\ulch Anl Bwitch, M'.nn Tunlng, Bandepread Tuning and Head’
phone Jack, Selectlvny—oodb at 10 l\c/s. 0.8 Kefs. at 8db (with Q-Multiplier), IF-—
435 Kefs., Fxternal P. M, Spcaker reqd, 4 or 8 ohms impedance. Output 1.5 watts.
8 modern Minlature B7G Base Valves and 8Y3 Rectifier. 40 Gns
8ize 15in. x 10In. x 73in. Grey crackle finish, =~ PRICE e
Full jnstructions and circult diagram supplied. Carr. & Pkg. 15/-

INTRODUCTION OFFER!! *vAjai

SHORTLY
THE TUDOR STEREO HI-FI SYSTEM

= FOR ONLY

i 48 Gns. 5,

w Carr. & Pzg, 15/-
Comptising a 8eli-Powered AM/FM

Tuner, Stereo Pre-amplifier, 12 watt per Channel Stereo Power Amplifier.

The Tuner and Pre-amplifier are housed in matching black crackle finish metal Cabinets for
shelt mounting, with silver metal dials and matehing knoba,
S8PECIFICATIONS: Tmr—outsmnd(ng quality providing full VHF/FM long and mediumn
waveband coverage, frequency range FM 87.5-108.5 Mefs, AM MW 522—1G30 Ke/s.

—— LW 145-270 Kec/s, 100mV output mains supply
h i, 105/240 A.C. Valve line up: ECC85, ECHS1, EBF89
EF80, EB91, EM84, ECC83. Multlplex outlet pro-
vided. Pre-Amplifier—Deslgned for use with the
Tudor Stereo Power Amplifier with inputs for most
types of Pickups, direct play from Tape Beads and
ample scnsitivity for either Crystal or Moving Coil
Microphone. Distortion .1% tape output 100 mV
from 90 K ohm source, inputs—Microphone 5mV,
Tape 3.5mV, RLAA. 4.3mV, flat 250mV, Tuner
100mV. Valve line up: 2-EF86, 4-ECC83. Power
Amplifier—14 watts per Channel, sensitivity 1 volt
rms. for l-l watts output, tmquencv response -t
0.6db 20 c.p.s.—20 Ke/s. Bpeaker impedance 4, 8
or 16 ohma, surplus power available for tape pre-amplificr, mains supply 103/240 v. A.C.
valve line-up, 2-ECC83, 4-EL84, 1-GZ34.

POCKETCORDER TRANSISTORISED RECORDER

“Why be bothered witb a notepad? Take a Pocket Corder
» +tik you on those busincss trips, the mighty Midget
is ideal. Si mple to operate, a unique 4-way push-button
Switch for record/playback, ete., cosurcs complete
case of handling. A’ remote Control 8witch is also
included for discreet recording, fully adjustable speed
through the life of Batteries and the volume and Tone
from the 2}in. internal speaker is outstanding. All
accessories included such as Leather Case and Accestory
Case, Remote Control switch and Crystal Earpiece,
Tape, Batteries and Microphone, no other cxtras required. Up to 34 2 G
ming. recording time, operates on 1-9 voit PP3 and 2-1} voit mz Pen 1 ns.
Batteries. 8ize 5 x 4 X 2in. Weight 24 o2s RICE P.&P. §)-

THE NEW R.C. TRANSISTOR TAPE TUNER

May be used with most Tape Recorders.  Full medium wave coverage. ferrite rod aeriil

sensitlvity control. Attractive case, size only 3itn. x 2%in. x 1 fsin. deep. Carded
for casy kicmti ion.  Solder, wiring wire, PP3 battery and step by atep

instructions supplied. 27 6
SPECIAL INCLUSIVE PRICE FOR ALL COMPONENTS, inc. battery / P &« P26

TRANSISTORISED SOUND MIXER

Mixing 4 channels from high impedance source,

giving professions] results, inputs for high mpednnce

Micropbone, Tuner, Gram and/or Tape Recorder.

Compact and beantitully styled, size 6in. x 24in

®2%in.  Btandard Jack socket inputs. 79
PRICE

P. &P. 2/

THE DUVIDAL
-

Including PP3 battery circult diagram and instructions.

TWO-WAY 2 TRANSISTOR
BATTERY INTERCOM

A completely Purtabie Intercom Ideally suitable for
the office or as a Baby 4 larm —belng battery operated
it is completety saie Two-way calling system and
volume onfoff switch, hovsed in attractive plastic
cabinets with chrome stands. Replacement 69 6
& PP3 Battery costaonly 2/6. Complete with

battery and 26 yds. lead with plugs. &P.318

S Sty G S S T M S A S— — — —— — T S — — " GT— —

THE HE-40 -BAND COMMUNICATION 'RECE'IVER_

Completely built and ready to gn. Not
a Kit. High sensitivity SBuperheterodyne: g
receiver covering 530 Ke/s.-1,600 Kefs..
1.0 Mc/s.-4.4Mc/s., 4.4Me/s-11Mc/s.,

11 Mc/s.~30‘ Me/s. Covera all amateur,
government ~ aircraft  and  broadcast
stations between 550 Kefs. and 30 Mc/a
Electrical h; taning, Blid

type tuning dial giving accurate logging
of stations. lnternal ferrite rod aerial
for medium waveband reception and a 59in.

10 seetion
chromium plated telescopic whip aerinl for the short

wave bands. Sockets for optional ontdoor acrial. Internat high flux monitor loudspeaker.
Latest modern mininturc B7G base valves. igh Q coils and 1.1 fransformers. Headphone
socket (may nlso be uscd for external loudspeaker). Autonatic noise limiter (ANL) for
reduction of external interference. Beat frequeney oscillator (BFO) for reception olC\V
{morsc) rignale. Receive/Stand-by switch. Signal strength meter calibrated in “ 8
units and reads to 89 + 10db 220/240 voit A.C. mains, 50-60 cycle operation. Hand-
sowely styled cabinet with grey crackle finish and handsome front panel with chrome and

satin chrome fittings.  8ize 135in. x 8}in. X 5gIn. Wgt. 117 Ibs.
A comprehensive lnstruction mamml is supplied. An idc:llrecelvor £24 1 5 o
for the radio amatenr and short wave listencrs of ail ages. Comc
:md hear this wonderful receiver at any of onr nr_many branches. Carr. & Pkz. 12/6

—— — ———— cm— —— o e v — e — — —
STEREO TAPE DECK WITH
BUILT-tN PRE-AMPLIFIER
A professional addition to your Hi-Fi
Bterec Bystem consisting of two basic
Unlts, the Tape Deck and Pre-amplifier,
which employs 4 Transistors and 4 Valves.
The unit will record and playback ! track
stereo or } track mono at either 7} i.p.s.
or 3} i.p.&. both speed s being fully equalised
Features: Track System: 1 trnck 2 channel
stereo or monauvral record and playback.
Tndependent single channe! recording on
either channel while playback on other chamncL
Head Type: } track 2 channel in-line stereo and
asgociated eruse heads. Low loss laminated pole
picces. Level Indicators: 2 Meters, 1 per channel. Digital
Counter: 3 digit tape position indicator. Automatic e
Stop: When tape tuns out or breaks. Inputs: Microphone
1mV (50K ohms Impedance). Gram/Tuner 50mV (high impedance). Qutput: (cathoile
follower). Monitor Sockets: 2x 5Kohmns impedance. Audio Output: 500mV. Osclllator
TPushpull 80 ke/s. $/N Ratio: -45db or better at 7iin. tape speed. Separation: 45db or more

reo Frequency : 40 to 13,000 cycles per sec. at 7} fips.

40 to 9 000 cycles at 31 ips. Single Motor: 4 pole heavy duty Induction type. Power
Supplv:‘MOr A.C. 50 cycles.  Size: G}in. x 10}in. x 13in.
Tape Size: Up to 7in. Line Up: 4-28B173 transistors, 2- I‘.’.AT‘
1- 12AU7 1- 12BH7 an\es.

— s reids e —— ——

HI-Fl STEREO HEADPHONES
For the connoisseur who requires perfectlon. Each
Earphone consists of u 2iin. Dynamic Loudspeiker
with a full frequency range, fitted with foam rubber Ear
Pads for added comfort, to keep out nolse and to maintain
an bass The t Junction box
with change-over wl'.ch provldcs simple transter
from Phones to Bpeaker. Specifications: Freynency
Range 25-15,000 c.p.s.  Input Impedance—16 ohms.
Power Rating 1 watt Weight—13 ozs. PRICE 5 Gns.
P. & P. 2/8 Junction box 15/- ex

STEREO STETHOSCOPE
'HEADSETS

Enjoy ing in nbsolut
Beuds\‘tu smmble for stereo or inonaural. Avallable in either
magnetic low impedance or high impedance crystal complele
uuh Glt nl (,ablc and Sterm Jack Plug

42 Gns. &y &

s
comfort with the new lighiweizht Stethoscope

25- P. & P 3/6

ACOS “MONAURAL | STETHOSCOPE HEADSETS

Sultabie for Tape Recorders,” or monitoring tape recordings, , P.
100 ohm impedance, magnetic. Complete with lead. Ormu.nllv "
21/-. OUR l 6

DUVIDAL DE LUXE
TWO-WAY BATTERY
OPERATED INTERCOM

Tdeally suitable for either a Baby Alarm. Uffice
use or the Catering Trade, having anple outpnt for
cither of the above purposes. opetiting on n PP3
9 valt Battery, attructively finlshed in 2 tone
I3lack and Cream.

This Unit bas n two-way calling systein between
Rinve and Master.

Complete with 20 yards 018 9/6 PP
eable and buttuy IC

— — — e — i

SPECIAL “PORCHASE !
THE SHURE MODEL M3D

Professional Dynetic Stereo Cartridge with dlamond Stylus, the Shure Dynetic Moving
\|ngm~t Eystem comblncl the most faithful and distortion free reproduction with comnplet:
d Stylus: 0.7 thous. Load imp,: 470K ohms. Out- G

pul: .’va. Range: 20-15,000 cfe 4 3db. Stylus pressure: 3-4 grainmes. PRICE12 ns

1
| ARE YOU PLANNING TO INSTAL HI-Fi? I
AND UNCERTAIN OF THE TYPE OF EQUIPMENT TO USKE—OUR WIDELY
| EXPERIENCED TECHNICAL 8TAFF WILL WITH PLEASURE PGT FORWARD
I RECOMMENDATIONB. —8TATE TYPE OF INSTALLATION CONTEMPLATED
and APPROX. PRICE LEVEL. CREDIT SALE TERMS are availabic on all Equip- I
ment over £10. Fully descriptive leaflets available. ndvise items of interest and enclose
S,A.E. OUR INTERESTING LITTLE BOOKLET “WHAT IS HIGR-HDELITYP”'
is also available together with suggested Budget Hi-Fi 8ystems list. Sent on receipt of
8.A.E.
e e T e e e e o . s e e o i . e

SEE PAGE 81 FOR ADDRESSES OF STERN-CLYNE BRANGHES

Great Britain's Greatest Electronic Hobbies Organisation

2WWwW-—131 FOR FURTHER DETAILS.
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ZASK )4 LONDON'S LARGEST STOCKS OF
R

EQUIPMENT & COMPONENTS
ADIO SPEEDY MAIL ORDER SERVICE
= PAOI:IT:BIl_E Tape RECORDER RAD'OGRAT IC"_:SziLi :\-M- & F.M.

1" "
The "TRAV-LER ARMSTRONG, DULCI, CHAPMAN, Etc.
Disensions: 108 sin., welgl, Ul e We are stockists of the full range of JASON Kits.
s¥in. s ‘ow and Nutter T n . P
:.r;\'.ls.wl;nllf:ry IIi:lSO hour;. Amput’;;r :00];;8\: Details Of:: riqlsllesst
Uses 6 Mullurd trunvistors. Speaker: 3 ohm o SPECIAL OFFER. RADIOGRAM CHAS
Aux, 3xdine  Playing tine 44 mim using 3in. T + " AN A A edi d
Lt double pay e e time 3} i | MASES Surplus, 0 valte AMICK RO, e B0 55 ots. | A
Neon  recul e vel 2 O o8 5 N - . 4 .
indlcutor. pause control, ~ SPECIAL New and guaranteed £13/19/6. Carr. and pack. 12/8.
oudspeuker uwitch. - Can  SERIC- 13 ans. | Grion » RADIOGRAM cHASSIS. Lon, medium and short wave
mh' £ ol TR B0 Wi : bands. 6 valve circuit. Pano key selection. Pick-up and speaker
external power supply. With Carr. & insurance 17/6 . - 5 3 v 5
Lustraphone LD66 moving coil micro- C. wai o sockets. Size 131X 8L x7in. Volume and tone controls. With 9x 5in.
photic, B401t. tape and spool. Brand new wnd in unginal  AC- 59/6. Pout aj6. | speaker. LASKY’S PRICE £10/19/6. Carr. and pack. 12/6 extra.
inaker’s cartons. List price £30/9/-. 2 2 3

S TORTISED We stock a complete range of

e R T ae maasis i as All BRENELL Tape Equipment Al ARMSTRONG equipment
LARGE SELECTION OF OTHER TRANSISTOR | gocked- stocked.
DERS STOCKED Mark V Series 1I Tape Deck | A.F.208, £21/4/-.
R Ec'OR from 31 gns. Model 227M £33/18/-.
The “CLARION? PHONOTRIX Mark 510 Series Il Tape Deck Stereo 55 £2911y8 -
A fully trunsistorised bettery operated from 43 gns. Model 227 £48/15/-.
vecorder.  With leather cawe 16 gns Mrk V Series II Record/Play Mode! 226 £56.
Care. 7/6. - Amp. from £26. M et 222 Amp. £27410/-.
Mark V Series 11 T R d T.4.c. £17/19)-.
Very latest *PHONOTRIX ' (1) e gl a0 ||[ 455 gzo‘/all_
with push-pull output. 9 () gns Mark V Series Il Tape Recorder | S.T.3. Mk. Il £25/12/-.
Carr 5. - with meter 75 gns. A.20 Stereo Amp. £23/12/6.
Fall detalim of- thise Becorders, see previowe | ST B 1/5/2 Recorder, £120. | P.C.U. 25 Stereo Pre-Amp. £21.

adverts,

—

CLARION “ TWINSET” '

Transistor aluplifier with 7ln. X 4in. speaker in a portable case, Listed at 8 gne. H I F l
- -

LASKY'S PRICE 7 gus. P. & P. 5/~

The ‘MINY’ TRANSISTOR TAPE RECORDER l-c;chE’S

£ g i : der. Si Iv 8X 7%

Do recae 3hlb. Takes Bin. spoots, twin ek, T4 gns. | FURNITURE
33 ips. With tape, mic. and batteries. P. & P. 5l

BUILD A HIGH QUALITY TAPE RECORDER by

Using the famous Collaro “STUDIO ™’ deck i
and MARTIN pre-assembled amplifiers 2 or 4 Track Models. =

COLLARO STUDIO TAPE DECK RECORD
Latest model. 3specd 3 motors. Takes Tin, reels. Il(t:ted witg ll;all-tr;ck
heads. LASKY’S PRICE £10 10/-. New and Unused. Carr. and Pack. 7/6. . } . 3 TR .
COLLARO STUDIO TAPE DEGK. As above but fitted with the latest | Jhe fi0] rajée of Kepord Hoisiue equipuent cabinets, speaker enclo
quarter-track heads. LASKY'S PRIGE £13/19,6. Carr. aéxduPaclsi. 7(46. b (i : i 8 } request.
il MARTIN TAPE RECORDER AMPS. Designed for use with Collaro Studio
Tape Deck. In sub-assemblies for immediate installation. 8-valve circuit. FIRST TIME AVAILABLE TO THE HOME CONSTRUGCTOR
Comprehensive structions make final assembly as simple as possible. o . WS .
Everything supplied, including valves, etc. Monitoring facilities. 3-ohm 1{]‘: lal?ls;‘"gi"& ;.;pe‘ ded;,’ ;:L\:;;sné’lcok:l\ -
output, speed equalising, etc. For 200-250 v. A.C. mains. position  indicator. Full facilities 'Ior 5
PRICE }-Track Model £11/11/-. }-Track Model £12/12/-. P. & P. 26 | FELC0 THEHar ot 198 hes
Portable carrying case designed to take the Collaro studio tape'deck and sponse 30-20,000 cfs. at 7} ip.s. q‘gB cyWow
the Martin tape amplifier. Fitted with 9 x 5in. speaker. and Rutter <0.}5% at 73 'p . For 200-
Price complete with spealser £5/5/-. P. & P. 5/ 950 volt 50 c.p.;. ?Volains c'.aphlzdn Aeive T -
See Special Privilege Pavcel Offer. foulvard: and fast -ro-wind. Unit ’p]ate |
- size 13 > 124in., depth below top of |4 «
Hear and compare the very latest plate 33in. Takes 7in. diameter spools. |'F | ;

Pause control.

HI-Fl EQUIPMENT v st £1F 196

Visit our spacious showrooms at 33 !ottenham Court Kead or 207 Edgware value 28 gns. PRICE 10/6 extra.
Road, whichever is most convenient, in our Demonstration Studias you can Brand new and unused in makers’ original cartons.
see, examine, hear and compare the very Iatest.products in the realm of

. . high-fidelity reproduction. JUST RECEIVED, a further stock of the *“ CONET '’ transistor
@® TAPE RECORDERS @& TAPE DECKS @ MICRO- d A i i
PHONES @ AMPLIFIERS @ CONTROL UNITS @ AM/FM | P¢recorder. Aspreviously advertised. 19 gns.

TUNERS @ RECORD PLAYERS @ AUTOCHANGERS @
TRANSCRIPTION TURNTABLES @ PICK-UPS @

 LOUDSPEAKERS @ SPEANER STSTERS & CABINETS 100 PAGE HI-FI CATALOGUE

AND ENCLOSURES @ TRANSISTOR RADIOS

ARMSTRONG GRUNDIG RESLO Latest Edition PRICE 3/6 vost trec.
BRENELL HARTING ROGERS q .
CHAPMAN H.M.V. SIMON Refunded on your first hi-fi p:m“zase of £5 or over from the catalogue.
OLLARO JASON SOUND A superb production llustrating and providing technical data of all the
CONNOISSEUR KORTING STELLA latest cquipment. 11} x 8}in., in photogravurc and colour.
N COSSOR LEAK STUZZI - -
LENCO TANDBERG SEND FOR OUR LATEST COMPONENTS CATALOGUE
E.A.R. LINEAR TANNOY Completely new cdition of over 100 pages, 8% x biin., copiously illus-
ELIZABETHAN LORENZ TELEFUNKEN trated, packed with money-saving bargains! Invaluable for the **ham "
FERROGRAPH LOWTHER THORENS or service mau. Price 2/-. Post 6d. Our latest 20-page * Bargain
FI-CORD LUSTRAPHONE TRUVOX Bulletin " included free (separately by post, 6d.).
CARARD | omiRON.  voRpRdoN |
E.C. .B. PROMPT MAIL ORDER SERVICE to all parts of the British Isles, the
GOLDRING PHILIPS WEARITE U.S.A. and overseas. Enquiries invited. We also operatI the official purchase
GOODMANS QUAD WHARFEDALE tax-free plan for overseas visitors-the PERSONAL EXPORT SCHEME

5= LASKY'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE

2W W--132 FOR FULTHER DETAILS.
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THE FINEST RANGE OF

TRANSISTOR RECEIVERS

We consider our Construction Parcels to be the finest value available
on the home construction market. If on receipt you feel not
competent to build the sct, you may return it as received within 7 days,
when the sum paid will be refunded less postage.

I. A SKY,S NOW OFFER to the HOME CONSTRUCTOR—FULL Short wave COVERAGE
- - THE SKYROVER - - o
first again! : DE LUXE

GENERAL SPECIFICATION:

7 iransistor plus 2 diode superhet, 6 waveband poriable receiver. Operating from Jour 1.5 torch
batteries.

The SKYROVER and SKYROVER DE LUXE cover the [ull medium wavebznd, and Short Waveband
31-94 M, and also 4 separate switched band-spread ranges. 13M, 18M. 19M and 25M, with Band Spread
Tuning Tor accurate Station Selection. The coil pack and taning heart is completely factory assembled.
wired and tested. The remzining assembiy can be compieted in under three hours from our easy to
follow, stage by stage instructions.

SPECIFICATION: Superhet, 470 Kc/s. All Mallard Transistors and Diode.
Uses 4-U2 batteries, 5in. Ceramic Magpet P.M. Speaker,
Easy to Read Dial Scale. Band Spread Tuning,
500 MW Output. Telescopic Aerial and Ferrite Rod Aerial,
WAVEBAND COVERAGE 180-576 M; 31-94 M.
and Band Spread on 13, 16, 19 and 25 meire Bands.
be built f . THE SKYROVER DE LUXE Can be built {
et pyilclfcy THE SKYROVER.  Controls Waveband  Tone Control Gircult is incorporated. with ey
" ] separute Touve Coutrol in addition to Volume
£1 o 19 6 Belcctor, Yolume Control with onjoff 8wlitch, Control, Tuning Control and Waveband Belee- £l 2 19 6
. . Tuning Control. ¥n plastlc cabinet, size: 10In. tor. Tu n wooi csbinet. size 111in. x #yln, ¥ * *
N - - = 8in. red with a washable materi vith 0 .
Pn)stage, and packing 8lin. X 3)in., with metal trhn and carrying pl::l(iccovteﬂm n\nd M i hundl’c‘. "l‘.:llm“é“ Postage ,un-l packing
5/ extra. handle. uerial socket fitted. et

y. Data for cach receiver, 2/ extra. Refunded if you purchase the parvel. Pour U2 batteries, 2/8 extra. Four Leak-Prooi Batteries 3/4 ox tra

64 REAL!ST'C SEVEN 9y L LASKY'S GAR RADIO I

—“
‘ ¥Fully tunable long & medium hands. Uses 7
:\b‘m Mutiard Transistors; pius Diode QA70. T,
S| SR et & %0 Ml
M % 7 Transistor Superbet. E wal
% output 4in. high Aux speaker. 4 All compo-
neuts mounted on a single printed circuit
% board, size B53in.xAiin. in one coniplete
uasgembly. 4 Plastic cabinet, with camrying
handle. size din. X 10in. x 3iin., in biue/grey.  .Easy to read dial.
* External socket for car aerial. 4 EL.-frequency 470 Kc/a, & Ferrite rod
internal aerial. 4 Operates from PP® or similar batt. ¢ Full comprehensive
data supplied with each Receiver. + All coils & L.F.s., ete., tully wound
ready for | Ut bly. An ding Receiver.

All G & Available

Tuned R.F. stage 12 v. operation.  Tranistor output.
Medium and Long waves. Pereability tuning. T.C.C.
Printed Circuit.  8mall size, will it any car. CAN BE
BUILT COMPLETE WITH SPEAKER FOR £9/19/6.
Post 3/6. Booklet 2/6 (refunded it you order).

Can be built for REALISTIC SEVEN DE LUXE
By popular request a De Luxe version of the well-proven Realistic 8cven

: now available. With the same electrical specification us standard model—PLUS
£ 5 .I 9.6 A SUPERIOR WOOD CABINET IN CONTEMPORARY ATYLING coveret | GRYSTAL PICK-UP CARTRIDGES

in attractive washable material, with super-chrome trim and carrying handle,
Lt i 51 oo a foll sision cireular dial, oxtermally, mounted to furthcr enhance the LOWEST PRICES EVER!
plcasan! etriing. ALL FOR ONLY £]1 EXTRA. Battery 3/9 Extra. (AR & available sey ¥.) All G 3 E
. i : . refunded i ch Aroall omplete with Styli, L.P. and Standard
Data & instructions eeparately 2/@, refunded if you purchase parcel e e e show’n) T CoF T (et

Standard Fitting, will fit most P.U. Arms and
Heads. Postage 1/- extra each.

MONO Type C.T.1. By wcil-known manfr.
9

% 6-Transistor Superhet Mini Personal Pocket

THE SPRIT Radin. + Long & Med. wavebands. & Ures
PP3 batt. % Femrite Rod aerlal.  Y.I°. Frey.

470 Kefs. 3in. speuker. Printed circait 2jin. x 24in. % 8low motlon Drive. + Plastic o 5 £ .
case, sllw r;n. X 24in. x ?;n. ° With 2 sapphire styli . 6
In order to ensure perfect vesults, the 8PRITE is suppiied to you with R.F. and LF. stages. Qarrard Ceramic G.C.L.4. " 15 0
Driver & Output stages, ready built with all components ready monnted on the printed clrenit Garrard Magnetic T.0.M.2 15 0
The SPRITE pre-assembled " plus cabinet, speaker and all components for fiusl construction. Acos G.P5Y...... .14 0
CAN BE BUILT FOR 78/6. Post & pack. 3/f extra. "Data & Instructions separately, 2/6. 15 0
{Refunded if parcel is purchased.) Real call leather case, wrist strap, personal earphone, case 70
for earphone and battery, 12/8 the lot extra. - f AQACOS AT L e .
Make no mistake—this is » SUPERHET receiver of genuine comuncreinlquality. 9, 6 P, e Acos GP.67/1 14 0
Tt is not a regenerative circuit. CAN BE BUILT FOR extra. STEREQ Acosfereo 73/1, with 2 sap- .
Re iines welesy. . ... .. 25 0
TV TURRET TUNERS. Famous British make MULTI TEST METERS P! R0 o0 :
38 Mc/s. I.F. with a few coils. Uses PCC84and | All new and unused and complete with test Acg»?tcrcro d“/z" l;‘f"hsgmmo““ LPj oG
PCF80 valves. Less valves LASKY'S PRICE | Jeads. The finest imported makes, also by } . - ereot‘an, z"‘p Thin ° R
5/-. P. & P. 2/- (No data or circuit available). AVO, TAYLOR, etc. \Write for FREE LIST. 'pl?lﬁ-s GOV Y o
FULLY GUARANTEED TAPE AT RECORD ACOS CRYSTAL STICK MIC.  Type MIC.39/1 Collel $.C. 1] Tumover, with 2 sapphires 19 11
NEW LOW PRICES TN camplete with Cable. List £5/3/- Collel S.C.I. Turnover, with Diamond
Famous inake, P.V.C. hase on lah:att g LASKY'S PRICE 32/8. Post free. L.P./St ar(n;ivm;;plnrc Std. Y 25 0
f,ﬁﬁi..f’h’;.'.f.r:m. New, perfect, ! Crystal Hand or Table Mic, 15/-. Post free. Rz:;gﬁliéerm urnover, with 6
et o 1 0 (W LAPEL TYPE MPI10. High fmp. xtal mie. 1lin. | Ronette Stereo type 105 and 106 with
v r-"dln. SPLI)OI . H g % e R(izn::&pglt;?et; type 105 and 106 witli i
N301t. on biin spool ...... — Tie clip mic, 1 < 3in. High ! a ,
»igo;: on é’ilin. spo(:l 11 3 E.‘,',‘,’_Exz.{“?z,-ﬁ_ mp:,,:s F/nc ; = lg. Diamond LPjStereo and sapphire Std. 39 6
2251t. on 3in. spool .. 3
‘.:.14]001:’. D.P& ont7in- umgl ?2 (3 N y 1,800 FT. ACETATE TAPE on :ilx;. revl, b,\;‘ ‘:nm(iu'lu
All otber makes, types and sizes o ) ;i anufact > - t and 5 Uk
fape In stook lucladimg EMT. and | Amegican senvterer 197 Tor o T8 T | TRANSFILTERS by BRUSH CRYSTAL Co.
Scotch. SPECIAL OFFER- Verdick ** Quality Ten ' Ri-Fi .
amplifier and pre-amplifier. Listed st £21. Available from stock.
MINIATURE EARPIECES for Transistor Radios. | LASKY'S PRICE £14/19/6. Post and Pke. 7/8. | TO—OI1B 485 kefs. + 2 kejs. 6/6
Transparent ear-inscrts with 3ft. cord, sub-min. jack VERDICK MK, HI with "~ High-Ga'n’" Pre-Ampl fier. TO—O01D 470 ]\.c/s_ - 2 kes. 18
and socket. Fully guaranteed. Post free. B %’%imi‘)llléx P;()it n‘l,:d pkf’. 7/2.] Fre ST TO. 2B 485 kc/s 31 kefs. L ;é;XPHad
5. Crystal, highimp. ............ .. ... . V. amp. and -amp. b —02 ¢C/5- - . - 6d.
%‘;.4‘ l;:’;;uetic.‘glow 5..., ...... Post tree 6 6 Post and Pkg. /4. TO—02D 470 kefs. £ 1 kefs.

ORE N S FROM LASKY'S RADIO ¥ =

SEE OVERLEAF FOR

2WWwW—1338 FOR FURTHER DETAILS.



4-SPEED AUTO-
CHANGERS

B.8.1. Type UAT4/1L4%0, k519 6
COL HO Studio €90 wirell for stereo wuthsrgoimsur.né
NIAG‘IAVOK ~COLLAR®Q Iatest model, 4 spred Stereo
Auto changer. Fitted ‘diamond styius and record dust
cleaning attachment. Stereo £7

GARRARD

Ayto-8lin Mono 610 0O
Auto-8limn Stereo 710 0
Auto-8litn Mono Plug-in-head £ 7 0
Auto-8iim De Luxe Mono ATH £11 9 0
Auto-8lim De Luxe 8tereo AT6 . £12 5 0
Lab. Model " A Mono £1914 0
Lab. Model " A" Bterco  .............. £20 1 0

Postage op all above 3/-.

SINGLE PLAYERS

Auto start and stop. With pick-up and crystal cartridge.
GARRARD T.A. Mk. 11 Mono. 3
G-\RI{ARD 8RP10, lnhest model nmgle plaver with
F ‘l..l 4-speed SThREO o

911
'£319 6

Post on all above 5/-.
COLLAKO JUNIOR d4-speed motor and plek-up 69/6.
£ volt battery version. 4-speed with pick-up 89/8.
RE.R, TUS, non-anto. Turitabie and pick-up, 598/6.

STAAR KINDER [[S080

PLAYER
4> r.p.m., 6 v. Batt. operated. Comp. with
pick-up titted crystal cartridge. Size only
74 x 6in, Fitted auto. stop and start. New
and perfect.

LASKV‘S PRICE 48/6- P. & P. 2/6.

2 speed model for 334 and 45 r.p.m. 79/6
P. &P. 2/6.

TRANSISTOR AMPLIFIER. 300 m/w output.
Uses 2 OC?1 and 2 OC72. Vol. and tone
controls. Fully assembled, size 3 x2x2in:
39/6. Post 2/6. Knobs 3/6 extra. Speaker
40 ohm 7xd4in. Match to amplifier 25/-.
Post 1/6.

CELLULOSE WADDING. [For lining the interior

ot loudspeaker enclosures. Width 36in. Any

Len;th cut to nearest 6in. ..
ASKY’S PRICE per sq. yard ani

P. & P. extra. 2/11 pro-rata.

BONDED ACETATE FIBRE as recommended
by Wharfedale for acoustic lagging 36in. wide
5/11 per sq. yd. and pro rata. P. & P. extra.

AUTOMATIC CAR AERIALS
Electrically operated automatically extends and
retracts at touch of a button. Opens to 72in.
Easily fitted. Heavy chrome plated. 12 volt
onlv. LASKY'S PRICE £7/19/6.

TRANSISTORS
All NEW and GUARANTEED

GET S1, GET S5, GET S 2 6; 837A, 874P
3/6; OC 45, OC 71, OC 81D 4/6; OC 44, OC 70,
OC 76, oC’81 (match pair 10/6), 5/6 AF 117,
OC 72, OC 75, OC 170, OC 171,°0C 200
66; OC 25. 0C42, OC 43, OC 73, OC 82D 7/6;
OCP 71 9/6; OC 28, OC 201, OC 204 15/-;
OC 205, 0C 206 19/6.

33 TOTTENHAM COURT ROAD, W..

2 mins. Oxford Street.

Both addresses op~n all day Saturday.

152/3 FLEET STREET, E.C.4. rtee: st 2833.

ELECTRONICS
(FLEET ST.)LTD.

WIRELESS WORLD

NbVEMBER, 1963

Nearest Station, Goodge Street.

* LARGEST and most . COMPREHENSIVE STOCKS of ail COMPONENTS,

TEST GEAR, etc.,

and FINEST VALUES IN GREAT BRITAIN

BY FAMOUS BRITISH
MANUFACT URER

STEREO AMPLIFIER

Belf-contained d sterep
controt anit pre-amplifier.

per chunnel atereo 12' watls. monm
clnding woving coll and ribbon.

a tape recorder available on each channel.

standing metal case, finished ln silver and black.

Dcmunul to provide high thtv
stereo and mono reproduction with a rated output of 6 wufts
Enput sngkets are pro-
vided for the direct connectiou of most :y;pes of tu}:’wm and
ick-ups, plus ta heails and h quali wicrophones in-
& s o mgepuqrnte gutpn‘t for* feeding
Facillties include
inputs for Mic. 5 mjv; tape 4 mjv.—equalised for CCIR; RIAA.
1.3 miv; Aat 230 m/v: radio tuner 100 m/v. Overali response 60 eveies—20,000 cvcles.
Ccmtm-s fitted arc bass, treble, balance, volume, phuse reverse, stereo sense and selector
Outputs 4, 8 and 18 ochms. Mains voltage 105-240 v. A C. Attractively styled In free-
Blze: 14 X 8x'4 Inches.

LASKY'S PRICE

£15

Sultable for

use with any good quality tuner, speaker system. record player, etc. Will formn the basis N . Pack!
of a high fidelity sterco systen. Brand New and Unused in maker's original cartons. BBt na i /b

SUB-MIN TRANSISTOR AMPLIFIER
NIPN-PNP  Transformeriess. Snuollest ever; size
Iin. x lin, ¥’ lin. Outpot 125 MW from 9 v. batt.
Outpub timpedance 30-80 ohms. Freq. range 100 cycles,
25 Kefs. Uses 3 trunsistors. 8ingle-ended push ~pull
output. Fully assembled on pinted circait with full
data and dnetructions. 29/8 complete, post 2/6.

ADASTRA 3-3 AMPLIFIER

Adustra 3-3 anpilfier. Three watt output, built to the
well known 3-3 design wlth volnme bags and treble
controls. 8ise %in. x Tin. 4in.  With attmctive
escutcheon. Ready bullt. LASKY'S PRICE £4’19/8.
P. & P. 5[

‘“LINEAR > AMPLIFIERS

‘ Diatonic " 10-14 watt  ............ 12 Gns,
“ Concord ” 30-watt .... .. 16 Gns.
L45, 4-5 watt ........ £5 18 6
LT45 Tape Deck Amp. . 12 Gns.
L10 10-watt with pre-amp. 15 Gns.
L.)O 50-watt ...l 22 Gns.
L5/5 Amplifier and Prc-amp 12 Gns.
LP1 Tape Pre-amp. 9 Gns.

Hi-FI TAPE RECORDER HEADS
High Iinpedatice Record/ Lasky’s 29/6
Play. Low impedance erase. Price
Upper or lower track. Post free
State track required when ordering. Per pair.

MARRIOTT “X" Type ¥ track heads, Record/
play and erase. 4 GNS, pair.
4 Track heads record/play and erase 59/6 pair.

TRANSCRIPTION MOTORS

GARRARD 4HF, stereo or mono £16 18 6
GARRARD 301 ... . 22012 0
GARRARD 301 (Stro £22 0 0
GARRARD A with GC8 £19 14 0
GARRARD A with GSC10 £20 10 0
PHILIPS AG/1016 .. £12 12 0
BRAUN PC4L Stereo ..... £12 9 §
Carr. & Ins. 5/-. Also Lcnco Connonsseur etc.

TWO LOUDSPEAKER
ENCLOSURES

The * Aceadia *’ A beautifully designed cabinet
for a 13x8in. speaker and 4in. tweeter.
Finished in medinm, walnut (incl. back panel)
size 12in.x l4in. % 27in.  high, §in.  thick.
Fully lagged interior. Piano gloss finish.
LASKY’S PRICE £6/19/6. Less Speakers.
Carr and pack. 12/6 extra.

A PAIR OF SPEAKERS and a cross-over
capacitor (3 ohms) 52/6 complete. Post 3/6.
The ** Sharon » reflex enclosure with 10x 6in
speaker and 4in. tweeter. Finished semi-matt
meditm mahogany. Size 1llin. X 1lin. X
26in. high, §in. thick. Fully lagged interior.
Fitted with 16 obm speakers, and cross-over
capacitor.

I.ASKV S PRICE £9/19/6. Coinplete with
speakers. Carr. & pack. 12/6 extra,

NOTE. If you wish to change the impedances
of the above s pgeaker systems we can supply a
ig}table impedance matching transformer at

PRIVILEGE PARCELS

A Priviiege Pascél allows you te purchase the
Audio System of your choice at & worlh-while ensh
saving. Bome eiamplos are listed below, but we sha!l
be pleased to quote our * Privilege Parcel = Prices
for any melection of equipment ‘of yvour own choice.
Rend vs details of yonr reqnirements.
Tudor -Stereo Amuplifier. .. .o ........ £15- 0 0O
Connoisceur Craftsmian,
cription player . ..........0 0000
Decen FF8S Stereo Pick- -up. &

Total ........

Privilege Parcel =" Price: £47/10/-.

Tudor Stereo Amplitler . . £15 0 0
Braun PC4L Stereo Transeripgion U t £12 9 6
2x Sharon loudspeaker Systems.. £1919 0
fliotall | e o £47 8 6
** Privilege Parcel ™ Price: 545
Collaro Studio. Tq-e-l)eck & track mode) £1010 0
Lasky's Tape Amplifier £819 6
Portable Cise 0
T x 4in. speaker 8
Motesl Lucll: S8 ._ . | v S (]
“ Privilege Parcel * Price £22{10/-.
Collaro Studio Tape Deck, § Traek Model £13 19 [}]
Martin Tape Amplitier; 4 track model.. £]12 12 0
Portable Case with Speaker. . . £ 5 0
Total - £3118 6

Privilege Parcel ” Price: £30.
Carriage and Packing on all the above parcels, 10/6
extra,

MODEL SR40 COMMUNICATIONS
RECEIVER

Covers medium wave band and 1.6-4.4 Mc/s,,
4.5-11.0 Mc/s,, 11.0-30.0 Mc/s. in separate
switched band spread ranges. Controls include
B.F.O. Sensitivity, AN.L., Receiver-Standby
Switch, Tone Switch. S-Meter. For 200/250 v.
AC/DC. Internal loop and telescopic antennae
fitted. Vaive line up. 12BES, 12BA6, 12AV6,
50C5, and metal rectifier. Size 134 x 84 x 53in.
LASKY'S PRICE £24/15/-. Carr. and Ins.
15/-. Instruction manual included.

ELECTRIC MOTORS

Brand new tape recorder motors.
Bingle phuse, fully shrouded.
200-430 v. A.C. § x jin. spindle
with dctachable pulley, fitted
switch. Suitable for tape decks.
recont players and many obher

141

nses.
P. & P36

MUSeum 2605

Few yards from Praed Street.

207 EDGWARE ROAD, W.2.

PAdegton 3271/2

Close | p.m. Thursday.

Open all day Thurs.
Closed | p.m. Sats.

PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE:—207 EDGWARE ROAD, W.2.

98 SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO

2W W —134 FOR FLUPTHER DETAILS.
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IDEAL PRESENTS
BOYS TRANSISTOR RADIO—

Ready buflt, 2 transistor pocket radio. Ilu
attractive plastic case. 8ize only 4In. X 2}p.
lin. Fitted with 2lin. londspéaker. Sockct
for personal earpiece and telescopic aerial.
Works irom single PP3 type battery. FKully
tunable over full medinm waveband. Supplied
complete with earpiece, telescopic acrial.
carrying purse and 9-volt battery.
Ideal Rirthday or Christmas Present.

P. &P withall
Price 45/ = .

accessories.

€ Transistor pocket radio fully butlt, i
plastic case, 4in. x 2}in. » 1in. with 21in
speaker. Uses gingle PP3 type hattery
Supplicd complete with personal ear:
piece and leather case. Tunable over
full medium waveband.

all accessories.

LASKY'S PRICE 79/6 s
Hi-Fi ““TWENTY’’

20 watt amplifier with integrated pre-amp/control unlit.
Valve line-np: E.F.8i, E.C.F. 80, 2-EL 34 and metal
Blze: i fin. % 5in.  High and low galn

complete with

rectlfier.

. B
mputa with u geparate volume control for each.  Bass and
treble controls fitted. 13 ohms output. Socket with spare’
H.T. and L.T. for tuncr, ctc. An excellent ampliner for
gnitar and P.A. work. Carr. & Pack. 7/8.

LASKY'S PRICE £14.19.6

\WIRELESS WORLD

HUGE PURCHASE OF TAPE-RECORDERS

All Brand New and Unused, in perfect working order.

Supplied complete with crystal microphone, reel of tape and empty spool, also screened lead for
recording from radio, pick-Tp, etc.

SPECIFICATION

Mon EI- A 8tadio Deck, Four Track. Speeds: 1, 3% and
7} Lp.s. 8pool capacity: 7in. Wow and Flutter: Less than 0.1569% total.
Playing Times: up to 18 hours. Frequency Responsc: 12,000 c.p.s. at 7}
i.p.8. Mains Voltagé: 200-250 v. 50 c/s A.C. Output: 3 watts.

cwengesoamroce [ASKY'S PRIGE 27 gns.

Mon EI- B STUDIO DECK. TWO TRACK

Specliication ax for Four Track model above, except 1hat this is fitted
with Two Track Studio TaPe Deck.
Mixbrum Playing Time, up to 9 hours from one reel of tape,

LASKY'S PRICE 295 gns.

The following speeifications are co‘anon to all three models: Tone -

Coutrol Visual Recording Indicator. Inputs: Microph Radio, Record-
Player, Radiogram, Telephone Adaptor. IFully Automatic Erase.
Facilities: Fast spooling, forward and reverse. Valves: Latest Mullanl
Miuniature types. Rectifier: 8.T.C. or Westinghouse Metal Rectifier. .
Loudspeaker: Standard 3 ohm with extension speaker eocket. Micro- 3 - - an .
phone: new super sensitive crystal in the new easy to hold microphone case, §

Carriage and Insur-
ance 15/- extra.

Carrying Case: Portahle case with detachable Hd, harmon
Ising gold trim and automatic safety locks. Btorage cubby
for microphone and accessories covercd In. ‘New type
washable scrateh resistant Vinyl.

8ize for Models A and B: 14} x 14 »
H x 12} ¥ 6}in.

LASKY'S PRICE 18 gns.

Fully transistorised-—
INTERCOM BABY ALARM

In 2 compact units, each size 4in. x 2%in. 1in. Internal
loudspeakers give ample volume. Complete ready for immediate
use. Works from PP3 battery.

LASKY'S PRICE 69/6 ".&"

Complete with battery and sixty feet of connecting wire.

THE RAINBOW INTERCOM

A high powered 2 station intercom—ideal for shops, offices, etc.

ke Pt R

Mon EL c Deck, two-track ver-

sion. Specllieation: Single aspeed, 3% s,
Freq. respouse, 10,000 ¢.p.s. at 3% lp.s.
8pool capacity: 5iin. Mains  Vellage:
200-250 v. 50/60 c/s A.C. Wow & Flutier:
lens than 8.2% total. Qutput: 3 wutts.
Playing time: up to 3 hounrs,

reiage and Tusnrance 15/- extrs.

Fitted with B.S.R.

Glin.: Rize for Mode] C:

LASKY’S PRICE £6.19.6
P. & P 3/6.

AN OUTSTANDING OFFER OF
MAKERS® SURPLUS TAPE
RECORDERS BY A WELL KNOWN
BRITISH MANUFACTURER

Two versions
are  avnilable;
Model 20 is a
twin track
machine with

and 3% i.pes
and Model 4
is a quarter
track  versiun
with specds of o
3} and 74 1.p.e. - "
Specification for both models is as follows:—
Frequency Response: at 7} i.p.s. {18 em.) 40-14,000 c.p.a.
at 31 i.p.s. (9.5 cm.) 40710,000 c.p.s.
Signal to Noise Ratio: —40 dB. at the higher speed of
each model
at 7hi.p.s. (19 cm.) better than

Flutter and Wow:
0.25%.
at 33i.p.s (9.3 em.) better thaun
307

.39,
4 WATT OUTPUT TRUVOX DECK.

Reel size: 7in. Rola Celestion Loudspeaker. 7in. x 4in.
Automatio Stop operates if tape breaks and at end of tape
(no foil required). Pruse control. Siugle knob tape control.
Independent Mixer Input Controls. Monmitoring through
speaker .whilst recording. Tome control. Magic eye level
indi ion for extra loud: ker 3and 15 ohms,
Connection for external amplifier, 4-digit counter. Storage
foritwo extra reels. Superimposition. Suppiied with micro-
phone spool of tape and empty reel. Dimensions: 17in. x
13in. % 7in. Beautifully styled portable carrying case, with
lid and earrying handle covered in grey washable material.
Weight: 22 lbs. Voltage: 200/240 volts, 50 cyecles, A.C.
all models. List Price 39 GNS.

LASKY'S PRICE moce: 2o 78 &ns.

MODEL 40.. 23 gns.

Carriage and insurance 15/- cach extra.

DISTLER MINIATURE MOTORS 6 volt battery operated P & P.26. []11

A.K.G. Moving coil stereo head-phones. Lightweight with ear pads. 7 GNS. per pair.
FOSTER Stereo moving coil head-phones. 79/6 including ear pads. P. & P. 2/8 pair extra,

THE PARMAN “SYMPHONIA”

HIGH FIDELITY TAPE REPRODUCER AND RECORDER
A FEW ONLY

Comprises a Hi-Fi 10-watt (vndlstorted) pnsh-pull amoplifier. with Travox Mk. VI
tape deck and Wharfedale loudspeaker, in an attractive cabinet. The speaker is
mounted within the cabinet in an acoustic chamber. Bass and treble controls are
fitted, together with a moving coil record level meter.
Comprehenslve control is provided on The Symphonia throughout the chaln from
signal input to output from the speukers.
Bxtra power is provided for feeding a radio tuner unlt, and space is available on the
top panel to fit auch & unii.
GENERAL SPECIFICATION. For 200-250 volts A.C. Maine.
Two-track recordiug to International standarde. 8peeds 74 and 33 1.p.s. Push bution
controls, will take 7ip. spools. Pause control, iast forward and rewind, digital rev.
counter.
Amplifier Response: 25 ¢/s—25 kejs + 1 dB at 1 watt; 30 ¢/s—18 ke/s + 3dB at 10
watts. Distortion less than 0.15% at 1 ke/s at rated output.
Separate inputs provided for Radio, Pick-up and Mlcrophone.
Socket, for external loudspeaker fitted. A further output socket Is provided for fecding additionat amplifier or to dub
recordingr through another recorder.
Power output H.T. 300 volts at 30 m/a D.C. and 6.3 volts at 2 amps. A.C.
Wharfedale 8 inch high quality loudspeaker fitted.
The Symphopia can aiso be uscd as a High-Fidelity reproducer from eithey mic. or record player, and Lhe output
recorded at the same time. Full mixing facilitics from two inputs,
The hinged lid is controlled by a pnenmatic stay. Size 30in. wide, 16in. decp,(28in. high. The Instruction Bookiet will
be sent for your eximination on deposit of 10/8 (returnable).

READY FOR OPERATION, INCLUDING

LASKY'S PRICEAOD GNS. ERa'Di e BEsuor rape Curors futpewrone

PARMAN EXT. LOUDSPEAKER SYSTEM. Comprising a 8pecial 10in. Good loud ker and Good diin
Twegter with crossover. d iv an it b ize 15}in. x 131in. X 8in. The chamber is fitted on a
hafBie—24in. x 18in. Attractively covered in gold i Xpa d a with legs for floor standing. 15 ohm
impedance. Few only. Bpecial offer £3.19.6. Carr. & Pack, 7/6.

2WW—135 FOR FURTHER DETAILS.
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MULTI-RANGE

TESTMETERS
Caby MI ... £2 14
Caby B20... £6 10
Eagle EPIOK £4 12
Model 200H £S5 S
Eagle EPSOK £9 19
Caby Al0 £4 17
Taylor 127A £10 O

// \ Eagle TK20A £2 9
Eagle EP3OK £6 19

PORTABLE TAPE RECORDER. Fully tran-
sistorised, battery operated, dual track. complete
with all accessories. Of the finest quality con-
struction. A4 transistor plus diode, push-puil
amplifier, built-in loudspeaker, £9/19/5.

STEREQ AMPLIFIER, beautifully styled, ultra
compact, 4 watts per channel, wide range tone
and volume controls, £9/10/-.

STEREO AMPLIFIER, 7.5 watts per channel,
accommodates stereo magnetic cartridges as
well as crystal ceramic cartridges, tuner, tape mic.
and auxiliary input, bass and treble controls, £16/10.
Radio Tuner, suitable for use with amplifiers and
tape recorders, complete with standard Jack plug,
covers medium waveband with instructions, 29/-
each.

TRANSISTORS INTERCOM., suitable as a
baby alarm or for commumcations in home,
offices, shops etc., transistorised, a 2-way buzzer-
call system, beautifully styled in moulded plastic
cases, complete with battery, connecting wire,
instructions etc., £4/4/-,

MICROPHONES:

000D

Acos Mic 39/1 £1 12 6 Acos Mic 40 19 6
Floor stand adaptor BM3 Microphone

12 6 €2 5
Acos Mic. 45 19 6 Floor stands MS4-
Table Stand 12 6 3 sections £2 19 6
Mic 100C £1 19 6 Table top stand
Table Stand 7 6 0

WIRELESS WORLD

AMERICAN RECORDING TAPE. Standard
play Sin. spool, 600ft., 9/6; Siin. spool 850fc. 11/9;
7in. spool 1,200ft. 14/9; long play 5in. spool 900fc.
12 6; S3in. spool 1,200ft. §5/-; 7in. spool |,800ft.
19 6.

RADIO TUNER, suitable for use with amplifiers
and tape recorders, complete with standard
Jack plug, covers medium waveband, with in-
structions, 29/- each.

GRAMOPHONE UNITS

BSR TUI2 unit, with Mono TC8H Cartridge,

© £319/6.

BSR GU7 unit, with TC8M or TC8H Cartridge,
Mono, £4/15/-

BSR GU7 unit, with TCBS c'ridge, Stereo, £5/5/-.

Garrard Autoslim, autematic, with GC8 Mono
Cartridge, £7/15/-.

Garrard Autoslim, automatic, with EV26 Sterco
Cartridge, £8/10/-.

Garrard Autoslim de luxe with GC8 Mono Car-
tridge, £14'5/-.

Garrard Autoslim de
Carcridge. £12.

BSR Monarch UA 14, with TC8 Mono C'ridgé, £6/6/-.

BSR Monarch UA |4, with TCBS Stereo C'ridge £7(7.

BSR Monarch UAI6, with TC8 Mono Cartridge,
£6/19/6.

BSR Monarch UAI6, with TCBS Stereo Cartridge,
£7/19/6.

SETS OF TRANSISTORS

luxe, with EV26 Stereo

Set I. Comprising OC44, 2 x OCA45,

matched pair OC8I .. e . 32/6 set
Set 2. Comprising OC8| Driver,

matched parr OC81 .. . 15/6 set

TERMS: Cash with Order or C.O.D. Postage
and Packing Chargec extra. Single valves 9d.,
Minimum Parcel Post charges 2/-. Please
include sufficient postage with your order.
Minimum C.O.D. fee and postage 3/6.

These Postal Rates apply to U.K. only.
For full terms of business see inside cover of
catalogue. Personal Shoppers 9a.m. to 5 p.m.
Mon. to Friday, Saturday 10 a.m. to | p.m.

ALPHA RADIO SUPPLY CO. 103 Leeds Terrace, Wintoun Street, LEEDS, 7

NOVEMBER, 1963

ADASTRA 3-3 AMPLIFIER.
Controls—Yolume, Treble, Bass with onoff.
Valves—EZB0 rectifier, ECL86 amplifier and
output. Qutput power—3 watts at 3.5 ohms
impedance. Input sensitivity—200 millivolts.
Frequency response——75-20000 cis. Hum and
noise—70 dB. Feedback—I0 dB. For 200-250
volts A.C. SO c/s. Well finished in blue with a
smart panel with gold markings. Soundly made of
good components and performs exceptionaliy
well for the price, £4/19/6.

TRANSISTORS AND DIODES

Specification:

Mullard | AFI26 10i- | OC72 8/
AFI27 9.6  2-OCT2 16/-
ACIO7  14/6 | OCI6W 35 - .| OC74 8/-.
ADI40  25/- | OCI9  25/- | OCTS 8/—
AFI02 276 | OC26  25/-  OC78 B/~
AE: 14 ] I;é- [o]eZ »] 8/- | ocsi 8/~
AFII5  10/6 | OC44 9/3 | -
AFlle 10/~ | OCa4m 9¢j3 | OCBIM 8
AFII7  9/6 | OCas ¢ | OC82 10/
AFI18  20/- | OC45M 9. | OC83 &/-
AF124 19/~ | OC70 6/6 | OCI70 /6
AF125  10js | OC7/ &6 L OCI7TI  J0p8
DIODES
BYI00 13- | OA90 3/- | GEX34 4/~
OAT0 31- | OA9l 3- | GEX35 4/~
OA79 3/- | OA95.  3/6 | GEX36 10—
OAs8l 3- | oA210  9/6
VALVES
DK96 9 | PCCB4 76 | PCLB2  9/-
DAF6 6/9 | PL82 7/6 | 6V6G 4=
DF96 &9 | pys3 76 | 6K7G a2~
DL96 6/9 | UABCBO 7/6 | 6AM6 3/6
ECC8I 5/~  UAF42  7/6 | EB9I 3/~
ECC82  5/6 | UBFBO  7/6 | IRS 53
Egggi %2 UCH2  7/6 | IT4 36
uL4l 76 | 1S5 4/
Egﬁgﬁ ;;: EY51 8/- | 3s4 5/6
E5Cel 76 | PLB! 8/6 | 6KBG a9
EF4l 7/6 | PL36 9/6 | 6L6G 76
ECL80  7/6 | PCL83 96 | 6Q7G 5/6
PCFB0  7/6 | PCFB2 96 | 6X5G 5/-

2W W-— 136 FOR FURTHER DETAILS.

Radiospares Lid.

FOR ELECTRONIC COMPONENTS-BY RETURN

20FT. TELESCOPIC MAST

NEW all steel tubular 4 section Masts suitable for Roof or Wall
fixing, as well as Base location, can be extended to full height
or locked at any position by special Roller Cam locking rings.
Drilled plate at the top allows for guying if necessary. Bottom
section approximately |in. diameter and the whole was intended
Copperised and Sprayed

Price £5.0.0 c:r. 76

to slip into a vehicle mounted socket.
finish. Weighc 16lb.

AERIAL MASTS

2W W—137 FOR FURTHER DETAILS.

40FT, TELESCOPIC MAST

New 5 section Tubular Steel Mast, with guying points at top of each
section, if needed. Each 8ft. section is locked in extended position
by a Steel Pin. Bottom section approx. 24in. dia. Ideal for Roof or
Sprayed anti-corrosive

Price £10.0.0 c:rr. 126

Both Masts can™be used as School or Club Flaestaffs,

Wall fixing, or sunk into Cement Base.
finish, Wrt. 38ib.

SUPPLIED
COMPLETE
WITH CRYSTAL
Accessories can be

LIMITED QUANTITY 36FT. TELESCOPIC MAST,

Complete with built-in hand winding winch for easy, rapid
extension. Finest quality brass. Non-rusting. Base diameter 24in.
Provision for bracing stays. Winds down to 9ft. One of the best

Price £35.0.0 carr.30/-.

ilrongate
LTD

masts ever produced.

{(M.O.) CO.

LATEST miniature

WALKIE TALKIE

''88” set—just released by Minis-
try of Supply. Produced to exact-
ing specifications by leading
manufacturers E. K.
Cole & Co.

Only

£10..

N ...

resenont
uawp wen

2W W—138 FOR FIIRTHER DETAILS.

Dept (WW 50) IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2

supplied to order at Mot
extra cost.
This Transmitter/Receiver weighs only 5:1b. {approx.) and mea- -

sures 3iin. x 53in, x 94in. It is a 4 frequency channel set, crystal

controlled 38-40/40-42 Mc/s., and operates from a Standard Dry Battery—
H.T/L.T. 90 v/1.3 v. (i.e. Ever Ready/Berec B 136). 14 of the current series
of B7G valves are employed: 1-3A4, 6-1L4, 4-1T4, I-IS5, 2-1A3.
first-class condition. Special quotations for quantities.

Each set in

PADDINGTON 2233
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HEAVY DUTY 20 AMP. L.T. SUPPLY UNIT WORLD FAMOYS °: SLIDUP”
by ST.C. VARIABLE TRANSFORMERS

—
r— Normal cost over £100. Essential
(] -q equipment for Electronic Engineer- Output : 0-260v. 2.5 Amp.
)]
ol

i

* F®® g Research Laboratories, Schools. e Input: 230 V.A.C. 50'60~.
o Ideal for battery charging, etc. A SHROUDED FULLY
Guaranteed for 20 amps. VARIABLE TRANSFORMER
Output : D.C. varjable up to 20 amps. and FOR BENCH OR PANEL

24 v. or ‘trickle charge 125/35070C m. A/H.
. lnputs AC, 100260 v. 4565 cycles i QRTINS
c::t?n.etl.s x 24 x 32in. high. In attractive grey Size : Approx. 5in. Cube
£27 10 0 Weight: 8 |b.
ONLY
.1V, 25 amp. .. £5.17.6

5Amp. ... £9. 0.0
10 Amp. ...... £18. S
20 Amp. ... £€32.10.

CONSTANT VOLTAGE TRANSFORMER | oo o

DUAL VOLTAGE provides perfectly stabilized con- :;:;',‘i"gg“'l'
MAINS STABILIZER Stant voltage for all laboratory volt  varia-
: equipment. tion to be

; % Completely protected from irage.

damage if appliance is short-

circuited, output voltage reduces PQRTABLE

to nil. ]
% NO MOVING PARTS. VARIABLE AC. |
Spec.:Ahlput: 180-260 v. A.C. & 85-125+v. POWER SUPPLY
.C. 5
Qutput : 240 v. A.C.and 115 v. A.C. UNIT ‘
—50 60 cycles.

lflapa:aity:BZSO‘«A.\;\}c:u':'a:yz:IT 1% Output: 0-260 v. |{ amps. :
Size: in. ight: b. 5 ;

) C‘olrenple:e \'mh leade'agnd plugs, in ’"P_"" 230 V~_A-C~ 50/60~ .

attractive vented metal case with Unit fitted with fuse, volt-

y . leather meter, safety indicator, on-
-r..- \. handle. £'| 1 . 1 0_0 off switch and lead. 3 PRICE £715°

IMMEDIATE DELIVERY

ALL ITEMS FULLY GUARANTEED-CARRIAGE FREE

DIALECTRIC BREAKDOWN TESTER
HIGH-VOLTAGE TEST SET

% RANGE: infinitely variable up to Robustly constructed for bench use
3,000 volts and can be accurately with 4Lin. x 4in. modern styled meter,
set. placed at an easy to read angle.

% Entirely Suitable for Continuous Complete with input and test leads
testing. with clips.

% Buiit-in Automatic safety cut-out. Model T30, 0-3,000 v.A.C. £32.0.0
INPUT: Mains voltage. Model T50, 0-5,000 V.A.C. £40.0.0

MEASUREMENT RANGES:

TRANSISTOR'SED M E G 0 H . E T E R TRANSISTOR leo (lebo).and the reverse current

BATTERY OPERATED. 50C v.-1.000 of diodes.

Megohms. _ _ TESTER PNP & NPN—0~50;A (IuA per

This most advanced insulation and scale)

continuity tester incorporates these

outstanding advantages: READING :g::;ER—C“""'A (201A  per
One-handed push-button opera:

ok g g ’ ACCURACY - 3¢ 85200 (5 per seale)

% 4in. A.C.-D.C. Voltmeter with Bias current—

fine Zero adjustment.
Y Stable and accurate readings.
% Easy-to-read scaling.
Y Metal case 7in. x Sin. x 3in.

Complete with probes and carrying

T o 22 es.

(ImA on PNP & NPN)
(5mA on POWER)

a
% 0.9-0.995 (from 8 I—a.)

Terminals: Spring Sockets
and Screw Terminals.

Meter: 4in. 50pA moving coil.
Model MT.500. 500 v. 0-500 meg- Size and Weight: Bin. x 4in. x
ohms insulation Tester.

Mains operated. Suitable for bench

' i 25 GNS. Model AT-I £9. 1 7 -6

Dept. (WW49) IRONGATE WHARF ROAD, PRAEO STREET, LONDON, W.2
* PADDINGTON 2233

8in., 24 tb.
Powered by pen-celis.

2W W--139 FOR FURTHER DETAILS
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ARMSTRONG RADIOGRAM
CHASSIS ,

AF/208 AM/FM RADIOGRAM CHASSIS
{Carriage free)
@ Full VHF Band (87-108 Mc's). |

Medium* Band, 187-570 m. _

5 watts Output. Perfect quality. I
I15dB Negative Feedback. 7 vatves.
Separate wide range Bass and Treble
Controls.

2 Compensated Pick-up Inputs.
Frequency Response 30-22,000 c.p.s. <-2dB. |
Tape Record and Playback Facilities.
Continental Reception of Good
Programme Value.

For 3,74 and |5 ohm Speakers.

BARGAIN SALE PRIGES'

New boxed VALVES 90-day guarantee.

0z4 6K7G j- | £BIl {- | PCL32 1
IRS 8K8G /-  EBC4l 8/- | PCL81 ]
185 6LEG i | EBCSL 8/- | PL81 } -
1T4 8N7TM j- | EBF80 9/- | PL83 -
2X2 8Q7G - | ECH42 9/- | PY33 15/
384 B8N j- | ECH81' 9/- | P¥80 I-
3v4 BVBG j- | ECL80 9/- | PY8L /-
3Q5 6X4 /- | ECL82 10/~ | PY8: G/
5U4 8X5 /- | EF83 /- | QP25 /-
5Y3 12AT7 6/- | EF88 /- | SP41 /-
524 12AU7 @)~  EL32 5/ | $P6L /-
BACT 12AX7 7/- | EL8¢  7/- | U22 f
84M8 12BH7 7/- | EYS1 j- | UBC4l 8-
8ATG 12K7 /- | EY86 /- | UBCS1 9f-
8BAS 12K8 14/- | EZ40 /- | UBF80 9}
SBES 12Q7 /- | EZ80  7/- | UCH8L 9/- |
6BW8 26Y56 9/- | EZ8 7/- | UCLS2 10/-
8C4 3518 /- | HABC8010/ | UCLS3 12/-
4D6 i | HVR2A 5/- | UF83 i
8G8 /- | KT33C 8/~ | UL4l {-
6H8 DAFe8 8- | KT76 - | Uy4l -
815 DF8. /- | MUla 7~ | 0¥83 1.
638 DK96 /- { PCC8Y 8k | UUS I-
817G DL83 |- | PCF8Y 8! | vmaotno l-
8K8 EABCS0 8- ' PCF82 R/-
NEW ELECTROLYTICS FAMOUS MAKES]
TUBULAR TUBULAR CAN TYPES
1/360v.  2/-|50/350¢ 5/6[8/600v. 9~
‘2/350v. 2 3|100/05y. 2/-18/600v. 12/-
4 350v 213 ¥0/25v. 2)6 16/450v. 5t
8/450v, /3500 12v. 32/350v, 4/-
18/450v.  3/-|1,000112v 3/- 50/450v, 6/6
32/450v.  3/9]5,000/8v. 5/-| 32+-32/350 5/-
25/85y, 1/9(8+8/450v.  3/6 32+ 32/452 €/-
25/50v. 2/-|8+16/450  3/9 50+ 501350 ki)
50/96v.  2/-(16 +16/450v. 4/3]64 +120/350v, 11 €
30150y, 9)-132 +321350  4!6!100 + 200/275v. 126

MAINS TRANSFORMERS i

200/250 AC rost 2;- cach !
JTANDARD 250-0-250 80 mA. 6,3 w, 3.5 a., lapped
4v. 40, Rectiffier6.3¢ la.tapped5v.ordx.2a. 226
Ditto 350-0-350
MINIATORE 200 v.20 m

MIDGET 220 v. 45 mA. es'v 22 ... 15/6

i G| =acRADIOw—
Ditto tapped se>.. 1.4 v.. 2 3.

B L b Tt | T ers
:1456891012151824“:13“‘&«23 22:6

AUTO TRANS. 150 w.. 0, 115 v. 200, 230, 250 v. 22/6
AUTO TRANS. 500 w. 0, 115, 200, 230, 250 v. 82/6

cARMEKU DAINS TRANSFORMER. Made Xor
ipesial contract the ratings cap salely be doubled
Guaranteed 2 years, Primary 0-110-210-23C-250 v, '

CHOOSE
THE
BEST
AND

T, 300-0-300 v. 50 mA. LT, 63 v. 188, Weight
8 1b, Price 1716, post 2/6.
MULLARD * 510 e MAINS TRANS. TO SPEC, 38.6

J.P. TRANSFORMER]. Heavy duty 50 mA., 4/6. Muis- |
ture 3V4, ete., 5/@. Small, pentode, 4/6. Multi-ratio 7/€.
Mum-xsho heavy duty push-pull 10 w., 15,6.

Goodmans heavy duty 10/20 w. 6K push-pxﬂl 30!-. |
Estone ultra-linear OT/ML 10 w., Spec. for ** 510" 45

19 w. matching transformer, 3, 7, 15 ohms 12/8.

INTERVALVE TRANSFORMERS. {:1, 5:1, @/- each,

L.F. 'CHOKES 15/10 H.,, 60/85 mA., 5/-; 10 H. 85 mA..

10/6: 10 K, 120 mA., 12/6; 10 H. 150 wA., 14/-, [l SAVE
FULL WAVE BRIDGE CHARGER RECTIFIERS 2, ¢,

lor12V 1}a,8/8:22a.11/3; 4». 17/6. i

Free charger sircuit. |
CHARGER TRANSFORMERS. Tapped input 200/250 v.
166:2a.,17/6; 8 &

tor charginz ot 2, 6or 12 v., 1} a,.
22/6. Ammeter 0 {0 5 a,, 9/6.

4 AMP, CAR BATTERY CHARGER witb Ammeter, Lead:
Fuse. Case, ete., Ior 8 v, or 12 v, §9/6., Ready built.

POUNDS

12in.Stalwart | 5w.45/12000c.p.s.,3 or | Sohms 90/-
12in. Stereo, foam suspension, |15 ohms £6/17:6

; 3 12in. Standard H.D. 20 w. 40-14,500 c.p.s. £8

BOOKS (ListS.AE) 12in. De Luxe foam, 15 w. 25-17,000 c.p.s. £9 10
“W.W." Radio Valve Data 6/- 12in. Bass 25 w. 20-18,000 c.p.s. £12/12)-
High Fidelity Speaker Enclosures 5/— 12in. Ultra Twelve, 20 c.p.s. to 25 kc/s £17/10/-
Valves Transistors, CRT Equivalents 9/6 1Sin. Baker Bass Auditorium 35 w. Mk. il £18

At a Glance Valves, CRT Equivalents 3/6
Coil Design and Construction

Ideal for Bass Guitars.
Details and Enclosure Plans S.AE.

Transistor Sub-Miniaturc Receivers §/-
TV Fault Finding 5/- LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 2iin
Mutlard Audio Amplifier Manual 8/6 | | 3i0. din, Sin, 8in. x din. 15/6 each; 8in. 17/§: 6iln.

16/8; 10in. 30/-; 12in. 30/-; (15 ohms 35 -, 10in. x bin.
99i: EMI. Double Cone 13 lm % Bin. i
STENTORIAN Tweeter, T339 § 30/-; Crosscver

Radio Valve Guide, Books !, 2,3 or 4 ea, 5/~
Transistor Superhet Receivers 7/6 or 150)
CX3000, 30 = 10in, HF1012, 87 B.Sm HF812 72/6.

Practical Radio Inside Qut 3/6
Master Colour Code 1/6 TWIN GANG CONDENSERS * 0-0" Transistor Zlgpl‘ and
Practical Tape Recording Handbeok 5/~ || 176 sF. with trimmers and screen, 10/6 each; 85 pF.

minlature 13 x 1hm. x 1iin, 10/~; 500 pF standard with
trimmers, 97-: odeel, 7/6; mldget with {rimmers, 9/-:
500 pF slow motion drive, standard or midgel, €/-. £mal

Coil Design and Construction Manual 5/-
Rzdio, TV and Electronics Data Book 3/6

international Radio Stations List 2/6 8 gang, 500 p¥.. 17/6. Siogle ** 0 365 pF 7/6.
High Fidelity Stereo Gramophone 5/~ ig{oogTs%AVi‘; Séngl: 10 deS‘SDFmgo %F 7;”:9:00’5
M i i P! 18 eac! an be ganged together. Couplers eac
R T ansietaT CircdieTor 76 || TUNING AND REACTION CONDENSERS. 100gF. Zotpf.
P | 500 pF’.. 3/6 each. solid dietectric,
rinciples of Colpur T.V. (Patchett) 16/~ | | CONDENSERS. 0.001 mld,, 7kV. T.C.C.. 5/6; ditio £0 kV.
Boys’ Book of Crystal Sets 7/6 9/6: 0.1 mid, 5 kV.. 9/6; 100 pF. to 500pF. Micas, 6d.
Stroboscopic Disc 33, 45, 78 r.p.m /- Tuhuhr 500 v. 0. 0(;1' cos)otwl':1293000111’g-31252‘1mg 0.1/350
Realisti igh Fideli 5 v, 94.:0.5/350 v., 1/9: v / v. 36.
ealistic High Fidelity (Hartley) 5/~ || GERAWIC CONDENSERS. 500 v. 0.3 pF. to 0,01 mid. 9d
CRYSTAL DIODES, G.E.C. 2/-: GEX34, 4/-; OA8L 3/-. Hizh voltage pulse ceramics. 100pF., etc,, 12 kV. 2.6

SILVER MICA. 10% & Lo 500pF. 9d.: 800 to 3,000 p!" 1r:
close tolerance (plus or minus 1 pl’) 2.2 to 47 pF 1
ditte 12, 50 to 815 pF. 1.-: 1 000 f0 5.00C pF. 1'9

Crystal Coils HAX, 3 6: HAXL 3/6; DRR2 4/-; DRXI 2/6-
CRYSTAL SET BOOKLET J/-, CRYSTAL SET KIT 12/6.
Brimistors (Z1 3/6; C22 2/6; CZ3 1/6.

TINNED COPPER WIRE 16 to 22 5.w.g. } 1b. 3/-,

COPPER ENAMEL WIRE ifb,18 022 5. W".! o 2‘9 24 to 3C
swe. B/6 32 to 4L swe 4/6. DCC, 93 4 26 swg.
R 2 or,

CRYSTAL MIKE INSERTS. High outpul:
Miniature size, t4in. dia. x §in . 616

ACOS ST«CK MiKE 38-1 .
T.S.L. DE LUXF STICK MIKE

MORSE KEY 4/6; BUZZER 4+6.

VALVE HOLDERS. EA50 §d. B12A. ORT, 1/3. Eng. ani |
Amer. 4, 5, 6 and 7 pin 1 /-,

MOULDED int. Oct. or Mazds Oct. 6d.; B7G, BSA. BSG
BOA 9d. B7G with can. 1/6. BSA with can. 1/9, Ceram'e |
EF50, B7G BYA. Int, Oct. 1/-, B7G, BOA gans. 1/- each.
Valve base viugs B?G BAA, 9/2 each,

C.R.T. BOOSTER TRANSFORMERS | I

tor Cathode Kay ‘luves having hea.er Lathode shor.
circuit and Yor C.R. Tubes wn.h Ial'ina emission juf
snstructions.  Mams wnput 10

LOW LEAKAGE WINDINGS OPTAONAL 25
5C° BOOST ON SECONDARY-
*V.ORIV.ORGAV.ORIPRV ORIV
‘State nhn vo lace reanirad.)

HEADPHONES, 4.00C ohms 15/- pa'r.

HEAD?HONES. moving coil 100 ohms 10/- pair

SWITCH Cleaner fluid scu.rt spout, 4/6 tn.

PEAKER-FRET. Gold. Green or Maroon Cloth 17x 257,
= 25'35-;1 10/ Tygan various solours, 52in, wid: ir-m

0/ : 26in, wide i.om 5/~ H. Sam ‘les. F.AR.

..xpnndrd T"etsl, Gold, 12 12m. /.

MINIATURE PANEL METERS
Size 13in.sq. Precision jewelled bearings.
2% accuracy, silvered dials, fine pointers,
zero adjustment. 0-ImA 27/6;0-5mA 27/6;
0-300 v. 27/6;0-50,:a 39,6; 0-500.a 32/6. 'S’
meter 35/-.

CABY MULTIMETER M1 54/ !
0-1200 v. A.C.-D.C. Ohms 0-100K, etc. |

35/-
25/~

ot

RADIO AND TELEVISION SPARES S s N A T IO R
?:I:l: 'e,?:;"g u’:“k:"t V°"""‘e controls, ||} Jritt Jh0 (06 POCKET SIZE Sin. o dna x lin,

3 G ransformers, etc., Only one resitior to change! Full instructions suppired
B.V.A valves (current and obsolete Battery 8 8 extra. 68 v. 4 1} v. Details §.A E.
types). Send S.A.E. for quotation.

WAVE-CHANGE sWITCHES

- 2 p,, 2-way, or 2 p. 6-way, long zpmdle ... ...

ADASTRA 3-3 AMPL":IER 3 Watts 3 p, 4-way or 1 p. 12-way, long spindle. ... gts
4 p. 2-way or 4 p. 3-way long spindle ... RY
8 p. 4-way 2 waler long spindle.......... 6

[

Wavachange " M 'TS  Walers lvmlable 1 p. 1€-way
2 p. B-way, 3 0, 1'-wr- A~ "way, 6 p, 2-way. Price: with
click spindles adjustable stops ete.

1 wafer, 8/8; x waer, Jz/L: 3 wafer, 16/-.

walers up to 12, 3/@ each.

TOGGLE SW.TCHES, . /-3 316: d.pddt., 4/-.
Rotary Toggles. s.p., 3/6: dn. 416 Mm Slide D.P. 3/6.
JACKS. English op t 4/6.
Grundig type 3-pin. 1/3: Gnmd\z Lead ’l‘ype 3)6.
Phopo Plugs 1/-. Sockets 6d.
JACE-PLUGS, 3/-, Screened 4/-, Grundi; S-pin 376.
BULGIN NON-REVERSBIBLE PLUGS and SOCKETE.
P74 2-pin 4/3: P73 3-pin A18: P194 B-pin 6/6.
P360 R-vin 4/-: Maw~ <ele~or nane with olug 3 -

JASON F.M. TUNER COIL SET 29,-
H.F. coil, aerias coul, 0sCIatOT cor-. lwo i1, transior-
mers 10.72 Mc/s. detector iransformer ant beaier
cboke, Circuit book using four 6AME 2/8.
COMPLETE JASON FMTI KiT
iason chusms calibrated dial, wumine gang £2/12/-
r comple’e FMTI Kit with 4 valves. £6/5/-.
COMPLETE JASON FMT2 KIT
.rith New jasoo Cabipet. all componenis Power Pack
'] and 5 vaive: £10. Or iess Power Pack £8/5-,

Aldiiona

ADASTRA 3-3 [il-Fi AMrLIFIER
READY BUILT, WIRED & TESTED
A.C. only, 200-250 V. Valves ECL86 and EZ80,
3 ohms quality output. Mullard tone circuits,

Controls: bass boost, treble and volume
Separate engraved front-panel with de luxe
finish. Quality mains transformer. Stove
enamelled chassis size 6in. x Sin. x 3in.
Bargain Price £4/196. Details S.A.E. |
'* Performs agreeably well,”

{The GRAMOPHONE)

48-HOUR RETURN OF POST MAIL ORDER SERVICE

RADIO COMPONENT

Our written guatantee with every purchase.

duser 133 or 6B pas door  $.K. Stn, Selhurst.
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1963 RADIOGRAM CHASSIS

Five Valves

Latest Mullard

ECH31, EF89, EBCS],
EL84,

Three Wavebands

S. W, 18 m-50 m,
M.W, 200 m,.-500 m.
LW. 800 m.-2,000 m.
12-month guarantee, A.C. 200-250 v.. 4-way switch,
Short-Medium-Long-Gram. Ferrite Aerial. A.V.C, and
Negdtive Feedback, 5 watts 3 ohm, Chassis 1 . %
7in. high x B5iin, deep. @lass dial size ,13in. x 4in.
borizontsl wording. Two Pilot Lamps. Four Knobs.
Walnnt or fvory. Aligned and cllibrnud “Chassis lsolated
from mains,

BRAND NEW £8.19.6

EZ80

Carr, 4/8
Matched Speakers 8in. 17/8; 10lu. 25/-; 1%in. 30/-,
Volume Controls ohm
olu ] 80 CABLE coax
Long spindles. Midget o R ST, G
5’;‘2‘,“‘5 to 2 27" 20'5ds. 17105 60 vae. 251
SlcreoLISlO/G DP14/6

Fringe Quality, Atr spaced,
Linear or Log Traoks. Id 625 lines 1/- yd.

CAR AERIAL PLUGS 1/6. Ditto sockets 1/3.
COAXIAL PLUG. /- TRIPLEXERS. Bands, [Tl 12/6
PANEL SOCKETS 1/-. LEAD SOCKET

COAX. OUTLET BOXES. SURFACE OR BLosn 4/
BALANCED TWIN FEEDER 6d. yd., 80 or 300 ohms.
TWIN SCREENED FEEDER 1/6 yd. 80 ohms.

EXTENSION PKR. CONTROL. 10 obm 3/-. 25 ohm 6/6.
TELESCOPIC CHROME AERFALS. 13in. extending to

eal

43in, 8/6 each. 5in. to 32, 7,

RESISTOBS Preferred values. 10 ohms to 10 meg.,
.} w.,4d.;1w. 6d;1} w.. 8d;2w

Hl(}ﬂ STABILITY. ¥ . 2/- Pre!erred values, 10

ohms to 10 meg. Ditto 5%, 10 ohml to 22 meg., 9d

Sty WIRE-WOUND RESISTORs | 1/2

10 watt 1/6

15 watt 10 ohms-10,000 ohms ﬁ 9/

125K, to 47 K. 10'w, 3/-

1.F. TRANSFORMERS 7/6 pair
465 ke/s. Slug Tuning Miniatore Can. High Q and good
hand width. Data sheet supplied. Standard size Weyrad
13in, su. x 3lin., 10/6 nair.

WIRE-WOUND 4-WATT

WIRE-WOUND ‘Pots, 3
"WATT. Pre-set Min. TV |
Type. All values 10 ohms
to 25K, 3/- ea,; 30K, 50K.
4/-. Carbon 30K to 2 meg.,
3 g 100K, 7/6.
TRIMMERS. Compression ceramie 30, 50, 0 pF, 9d.;
100 pF, 150 pF, 1/3; 250 pF, 1/6; 800 pF, 750 pF, 1/9,
Philips 0 to 10 pF., 3 ta 30 pF,, 1/- each, T.V, ete, 1000 pF
with knob, 2/-; RADIO SCREWDRIVER, 5in., 6d.
Test Prods 2/9 ea. Neosid Trimming tools 1/9

NEON MAINS TESTER-SCREWDRIVER, 5/-.

SOLDER MULTICORE 4d. yd. SAVBIT DISPENSER 2/8.

HIGH GAIN TV PRE-AMPLIFIER BAND 1 B.B.C.
Tunable channels 1 to 5. Gain 18 dB. ECC84 valve
Kit price 29/6 ov 49/ with power pack. Details
6d.

STANDARD SIZE POTS.
LONG SPINDLE VALUES,
50 OHMS to 50K, 6/6:

(PCCBA vllves 1} prelerred)
1T LT.A.—same price.
Tunable chann:\s 8 to 13. Gain 17 d.
Set of coils and circuit only. 9/6. Band Lor 111 I

PAXOLIN PANELS. }‘in x 10in. x_8in,,
RECTIFIERS. RM1 5/-; RM2 §/-; RM3 3/ 5 : RM4 10/-;
RM5 10/-; 144100 10 i‘lAllG 10/-; K3/25 5/-.
MINIATURE CONTACT COOLED RECTIFIERS 250 v.
50 mA., 7/6; 250 v. 80 mA., 8/G; 250 v. 85 mA., 9/6; 200
mA 91/; 300 mA., 27/6; Full Wave Bridge 250 v. 76
, 10/-; 120 mA_, 15/-. Silicon 250 v. 450 mA., 10/-.
SELENIUM RECT, pular type. 300 v. 85 mA,, 5/-.
OSMOR MIDGET ** Q ** type, adj. dust core, trom 4[- each.
TELETRON D.W.R. L. and Med. T.R.F. reaction. 4/-;
Medium only DR. 3/8. COILS. Wearite ** P ** type, 3/- each.
FERRITE ROD AERJALS MW. 8/9; M. and L, 12 6
FERRITE ROD AERIALS. L. and M. for transistor circmu.
OSMOR 10/- each. WEYRAD 12/8 each.

FERRITE RODS 87 x 3" 3/-. 6" x 3" 3/-; 8" x ° 7/ |
CHASSIS
QMAx CUTTER

The cutter consists ol lonr parts; a die, a punch, 2n Allen
serew and key,

¥in 14/6 14in. 18/~ 2in. 34/3
§in. 14/6 1tin. ~ 18/6 23in.  37/9
3ln. 15/6 1in. 20/~ 2iin.  44/9
Iin. I15/9 Ifin. 20/~ lin. sq. 3|/6[
lin. 18/~ Ikin.  20/6 thin. sq.

15in. 18/- l3in.  22/6 28)- |

ALUMINIUM CHASSIS. 18 sw.g. Plain. undrilled, ‘
4 sides, riveted cormers, lnmce fixing holes, 2}in.
sides, 7in, 4in., 4/6; 9in. 7ln.. 5/9: 1lin. x 7in,,
8/9;'13in. x 9in., 8/6; 14in. » Jiin., 10/6; 15in. >

1din, 12/6.
ALUMINIUM PANELS. 18 s.w.z. 1%in. x 1%in, 416

14in. x 9in.. 4/-; 12in. x Bin. 3/-; 10in. x 7in., 2/3:
8in. x 6in., 2/~

H.F. CHOKES 2/8. Ownnor QC1 6/9.

T.R.F. COILS A/HF, 7/-; pair HAX 3/-; HAXL 3/8; |

REPANCO DRR2 4/6. DRX1 2,6. Purple Cores }in. 6d

ALADDIN FORMERS and cores, }in. 8d., {in. 10d.,
0.3in. FORMERS 5937 or 8 and cans TVl or 2, lin. sq.

x 2iin, or jin. sq. x 1lin, 2/- with cores, |

SLOW MOTION DRIVES. Epicyclic ratio 6-1, 4/3.

SOLON IRON, 25 w. 200 v, or 230 v., 24/-. 85 w. 28/-.

ANTE.X, PRECISION sub-miniature iron. 200 or 240 v.

29/6. Stands for AN.T.E.X. irons 12/ extra.

Spares in stock for above irons.

EAGLE 4 TRANSISTOR PUSH-PULL
AUDIO AMPLIFIER  Size 3 x 1§ x fin.

Powerlul ready built miniatare ‘push-poll amplifier with
output transformer, 4 transistors. Ideal for use with

~ record players, intercoms,, or * BABY ALARM.*
Complete with full instructions and cirouit,

PRICE 47/6 9 v. Batt. 2/6. 2iin, SPEAKER 15/
Xtal Mike inserl, /8.

MAINS DROPPERS. Midget,
0.3A 1,000 ohms, 5/-.
0.2A 1.200 ohms, 5/-

BARGAIN SINGLE PLAYER KIT 200/250 v. A.C.

£5'] 5 (less cabinec)

post 5/-
WITH 2-STAGE AMPLIFIER 3-WATT
2-VALVES UCL82, UY85,
HIGH-FLUX 5in. SPEAKER.
4-SPEED E.M.l. TURNTABLE,
16, 33, 45, 78 R.P.M,
CRYSTAL PICK-UP FOR L.P./STD.
RECORDS, 7in., 10in., 12in.
Cut out Mounting board 123 x 93in.

With adj, sliders,
0.15A 1,500 ohms, 5/
0.1A. 2,000 chms, 5/-.

ARDENTE TRANSISTOR TRANSFORMERS
D3035, 7.3 CT:1 Push Pull to 3 ohms for OC72
75:1 0.T. Push Pull Driver for OC72..
5:1 Output to 3 ohms for OC72, etc.
Output to 3 ohms for 0042, ete. .-
Dnver, fin. x hn '>. tin.

D240, 1 Driver, fin. x jin. o

ARDENTE TRANSISTOB VOLUME CON’I'ROLS.
V01545, 5K or 1 meg. with siwtch dia., 9in,, 5/3.

V1760, 5K with switch, dia, .%in., 10 [

DEAF AID EARPIECE Xta! or mnznehc. 718.

SUB-MIN. JACK and PLUG, 3/8 pair.

MIKE TRANSFORMERS 50:1, 3/9.

P.V.C. CONN. WIRE, single or stranded, 24d. yd.

TWIN P.V.C, FLEX, £ amp., 4d. yd.

SLEEVING 1 or 2 mm.. 90.: 2 mm., 3d.: 6 mm., 5. yd.

Bib Cutters 3/8. Imsulated Side c-mm, 8/6

Papel mounting fuse-holders 2/-. Fuses 60 mA. to 53, 5d.

FERRODYNAMICS
AMERICAN *‘ BRAND FIVE " PLASTIC
RECORDING TAPE
Double Play 7in. reel, 2,4001t. 42/-

i, reel! L2001, 25)- | Spare Spools
FAMOUS MAKES N ""‘ ey
Long Play 7in. reel, 1,8001t. 22/6 | 5"0 2/-
5%in, ree}, 1 2001t. 17/6 | 7in, 2/6
5in. reel, 9001, 15 = | Leader Tape
Standard  7in. reel, 1.2001t, !
Bin. reel, 600t. 11)8 Splicer Tape 3/-

T “EASYSPLICE” Tlpe Sphcer 5/-

Screws 1 gross assorted 8BA. 6/@, 4BA. 8 6.
Nuts and Washers 1 gross ea., 6BA 6'6, 4BA £/8.

THE “INSTANT " BULK TAPE
ERASER AND RECORDING HEAD
DEMAGNETIZER

200/250 v. A.C. 35/' Leaflet S.A E. l

EXPERTS ANSWER ALL ENQUIRIES

SPECIALIST

P. charge /-, Full list, 1/-, C.0.D. 2/- extra. (Export welcon_u.

OUR ONLY ADDRESS
337 WHITEHORSE ROAD
WEST CROYDON 132

THO 1665
Send remittance and extra postage, no C.0.0.)

BUILD YOUR OWN
RECORD PLAYER

AND

SAVE

POUNDS

4 Speed Autochange or Singie Player units-supplied
with Brand New 2-tone Portable Cabinets 17 < 15 x 8in.
Strong carrying handle, gilt fnish clips and- hinges,
As nsed by Famous Make for 20 gns. models. Ready
cut-out motor board 14 .- 13in. Front baffle with 8 x 4in.
high flux loudspeaker and 3 watt 2 valve UY8%, UCL82
2-stage amplifier ready built on metal chaasis 12 3
24in. Quality 3 ohm output transformer, low hum
level circait. Volume and Tone controls. 3 core safety
mains lead. Al items fit fogether perfectly. Special
instructions enable assembly in 30 minntes. omly
5 wires to join! 12 month written guarantee. Available
separately or package deals ms below:

AUTOCHANGER KITS Complc(e—ns above.

B.S.R. Monarch - .. £11/10/0 P.P. 8/

Collare. .......oovvinnnnn.n.. £11/15/0 P.P. 5/
SINGI.E PLAYER KITS G)mp e c—m- above.

E.M.I Junior .. . £919/6 P.P. 5/

E.M.I auto stop/start, . o xlllalu P.P. 5}
OR SEPARATELY

Cabinet with cut out board . £3/9/8 P.P. 310

Amplifier with 6 x 4in. speaker £3/ 15 /6 PR 3/6
I\UTOCHANGERS

BS.R. UAl4 ................ £5/19/6 P.P. 3/6

BSRR.U.AQ6 ... ciie.. £8/17/8 P.P. 3/%
3 NGLE PLAYERS

E.M.1 auto stop/start  ...... £5/10/0 P.P. 36

E.M.1. Junior .. £3/7/8 P.P.3/0
1TRANSCRIPTION UN!TS Stereo/Mono

Garrard 4HF o - £16/10/0 P P- 5

Philips A61016 e Y £12/5/0 P. 5/

Garrard ATS . £10/10/0 P . /-
BARGAIN 5

B.S.R. Autochange UAL2

StereofMono ... £7710/0 P.P. 34
Replacement sapphire s(yh available from .. 5/3
Replacement Xtals from 15/-; Sterec from 31/6

“0 4+ 1" TRANSISTOR RADIO

First-class to make a 8 2-wave-

band superhet chassis, Idea lor portable or table
radio. All parts including BVA transistors, ferrite
aerial, printed cirenit, 8iin. 2¢in., but EXCLUD-
ING speaker and cabinet, 35 ohm output. Simple
instruetions 1/@ (Iree with kit).
Speakers 35 ohm., 7 x din,, 21/-. £4,5.0
Sin., 17/8; 34in., 15/6.

NEW MULLARD TRANSISTORS

; OC8ID 7/6; OC44 8/9; OC17110/6;
OC72 7/6; OC81 7/6; OC45 8/6; AFIIT7 9/6.
Sub-miniature Condensers (15 v.) | mfd..
2 mfd., 4 mfd., 5 mfd., 8 mfd., 16 mfd., 25 mid..
30 mfd., 50 mfd., 100 mfd., 2/6. .| mfd. 30 v.

1/3.
Dliodes OA81 3/-; GEX34 4/-,

WEYRAD

TRANSISTOR SUPERHET TRANSFORMERS, COIL3,
PRINTED CIRCUIT AND FERRITE ROD AERIAL,
Long and Medium Wave Aerial—RA2W with CAR
AERIAL COIL. On 6in. rod, yyin. dnmeter. 2(;?11/1‘

216

Oscmntor Coil, P50/1AC 176 pF tum 5i4
1st and 2nd lF Tnnslurmers-?ﬁﬂ/m 470 Kc[<
Jicin. diameter by {in. high, ea. .. 7
3rd 1.F. P50/3CC diode deteclor
Driver Transtormer—LFDT4
Printed Cirenit—PCAl.  Size 21t
drilled and printed

Jackson ¢ 00 ¥ gang 208*178”‘ w
Volume Control 5K,

35 ohm Speukers 3lin. 15/& 5in. 17/6. 7x4ln
Wavechange Switch
Set of 8 Mullard Transistors and diode ..
Constructor’s Booklet with full details. .
3 obm Output transtormer OPT1
Dstails S.A.E.

8
X Stin Ready

i 4 4/
21/-
3/6

B.B.C. 2 TRANSISTOR + DIODE
M.W. and L.W_ Radio, Kit 22/6: Esrpiece 7/8; Batte:y
9/3. Circult aud Details §d. Real perlormance. Idea'
beginnars. Savools. elc. . f
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R S C Post Orders conirgom'm Lta., stﬁwwxmae, Loeas, 1. R S C. %gg:z%:%%;?%zigtrdecr;o;‘l;.dernzgg.g}% Jader €1 R,S.C.
LEICESTER BIRMINGHAM  SHEFFIELD HULL M’CHESTER LIVERPOOL LEEDS BRADFORD

| t

32 High Street|6 Gt. Western Arcade | 13 Exchange Street 51 |8-10 Brown Street| 73 Dale Stroet 5"-":3:““8(r?‘g°g‘;"tae’|56 Morley Street
| (Opp. Snow Hill Stn.) | (Castle Market Bidgs.)| Savile St. | (Market Street) é{:"g'"'f;:’s"‘!i;:"'l‘j;‘rg:| Leeds, 1 | (aboveAlhambra)

(Haif day Thurs.) {No half day) (Half day closing Thursday) | (No half day) | 5. Sin. Hall dny Wed. | No haif day | _Half day Wed.

Only 3 pairs of soldered N HI-Fl TAPE RECORDER KXIT BRAND NEW CARTON.

o o0 et g EORDER T | BiEmArR, | 61190
joints plus mains. i i i ] MODEL. A REMA . Carr. 4
Jjoints plus m: Build a high quality recorder In the class for only OBl Aot Fat g emcaney B viives

Pual separately controiled inputs for mike and gram,
1 Gvs Can be OR DEPOSIT £2.13.9 Separate bass and treble controls.  High-sensitivity. Ontput
& Carr. assembied in and 12 monthly payments of 44/-, for 3 ohin or 15 ohm loudspeaker. Guaranteed tested and

2 17/8. I hour Cash price if settled in 3 months. in perfect working order. For 200-250 A.C. mains.
(NCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR Desi s:J:Eh?rE:I;ali':'Aglgorlglflgs:‘pegﬂllv.rmil;.Me
THE AUDIOTRON HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX T with any of ous Amplifiers). @ Triode Heptode
7x 4%in. LOUDSPEAKER. Reel of Best Quality TAPE, Spare Tape Spools. a }?’rch‘:‘ta'; is “";;’;_ OPenmde l‘.’l-‘. Enilioabied ofe Second
dP:;l::l"ee Cabinet, size lelnrox. lﬁxlsxﬂbinibrﬂl:ll::g in d\flr_able“:nd nttrnctive Detector. D:luyed “',}'l;,ués imhged i'° that ,\‘;v.% dis-
E o tortion is avoided. e W. w. incorporates Gram.
FEATURES INCLUDE: position. Controls are Tuning, W. Ch. and Vol. Output
% & SPEEDS sk FREQUENCY RESPONSE 50-11,000 c.p.s. % SWITCHED will load most Aiunplifiers requiring 300mY. input depending
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED % OUTPUT on Ac. locatlon. Only 250 v. 15 mA. H.T. and L.T. or
4 WATTS % MAGIC EYE RECORDING LEVEL INDICATOR 3 MOTORS. 6.3 v. 1 amp._required from amplifier. Bize of unit approx.
Fast rewind % TAPE MEASURING AND CALIBRATING DEVICE % TAKES 9-6-7in. high. Bend 8.A.E. for illustrated leaflet. Total
FULL 7in, DIAMETER REELS OF TAPE s NEGLIGIBLE HUM % ENTIRELY building cost ol £4/15/-. Point-to-point wirinz diagrains

EFFECTIVE AUTOMATIC ERASURE. Send 8.A.E. for leaflet. and instruct'ons 2/6.

CRYSTAL MICROPHONES. Hand type 14/9. Hand or
Desk R.T.C. 19/9. Acos Mic. 45 29/9. Mic 49 Stick 39/9.
BM3 stick with table stand 59/9.

LINEAR TAPE PRE-AMPLIFIER Type LP/L. Switched

n Poaitions for Record
l}ln 83in., 7iin. and Playbnck EM84 Reconding Level
indicator. Designed primarily as the link between Collaro
Tape Transcriptor and high fAdelity amplifier but suitable
alimost any Tape Deck.: 9 GNS, Send 8.A.E. for leatlet.

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER.
Blutnble for nse wnh any record playiag nit amd most
12 D.B. Buss and treble
controls. For A,C mains input of 2060-230 v. 50 ¢ p.s. Out-
put for 2/3 ohms speaker. Three min‘ature Mublard valves.
Size only 8x5x5kin. high. Chasair fully isolated from
mains. Guaranteed 12 months. 0n|_v£5 19 6 Or
Deposit 22/- and 5 monthly payments )
ot 22/-. Send B.A.E. for leaflet.
EXTENSION SPEAKERS. in handsome. walnut veneered
cabinets. Al standard 2-3 obms. 6{in. 29/9, Sin. 35/9.

CABY MULTIMETERS. M. Sensitivity 2,000 ohms per
volt. A.C. and D.C. 54/-. Al0. Basic meter, sensitivity
156 microamp. A C. and D.C. mnges £4/]17/6. B20.
Seneitivity up to 10,000 ohms per volt A.C. and D.C.
£6/10/-. TMK500 30,000 ohms per volt. A.C. and D.C.
£8/19/6. 8end 8.A.E. for leaflet.

STOCKISTS OF ARMSTRONG
CHASSIS, GOODMANS, W.B.
and FANE SPEAKERS, LINEAR,
LEAK, YERDIK, ROGERS, and
DULC!I AMPLIFIERS.

CASH OR H.P.

THE SKYFOUR T.R.F. RECEIVER

A |lcuun ot a 3-valve 200-250 v. A.C. muius L. .nd M. wave
T.R.F. receiver with selemum mctlﬂer It employl vnlvcu
6K7, 8PBL, 6V8 and is tor 1k

.0 wiring. Sensitivity and quality are well up to st,aminrd
Point-to-Point wiring disgram fnstructions and parts list

R.S.C. BATTERY TO MAINS GONVERSION UNITS

Type BML  An all-dey battery efiminator. MNize 84 x 4} X 2in. spprox. Cowpletely
replaces batteries snpply 1.4 v. and 90 v. where A.C mnains 200-250 v. 50 ¢/s. is available.
Suitadle for all battery portable receivers requiring 1.4 v. and 80 v. This includes latest
low jon tvpes. Complete kit with djagmm 39/0 or ready for use 48/9.
Tvpe BMz Bize 8 x B x 2}in. Bupplies 120 v, . and 60 v. 40 mA, and 2 v. 0.4 a.
tully smoothed THEREBY COMPLETELY REPLACING BOTH H.T.
BATTERIES AND LT 2 v LCCUMU ATORS when connected to A.C. mains supply
200-230 v. 50 c/s. SUITABLE FOR ALL BATTERY RECEIVERS normally using
2 v. acoumulator.
Complete kit with diagrams and instriictions. 49/8 or ready for use 59/6.

POWER PACK KITS. Only 19/1]1. Fully smoothed H.T. ontyut of 250 v. 60 mA. and L.T. ulpply ol 6.8 v. 1.5 amp.
Congisting of Double Wound Mains Yransforiner 230/250 v. 50 c.p.s. A.C. primary.
Choke. bouble Electrolytic Condenser. Aluminium Chassls and Circuit.

D E R B 26 Osmaston Road | Acos GP87-2G HI-FI Crystal Cartridges with sapphire
The S Ot stylus. 8tandumid replacement for Garrard R.8.B. and
P Colla.o. Only 16/9. Acos Stereo/Monatira! 39/9. Bonette
Another new branch now open Stereo/Monaural 59/6.
~ SENSATIONAL STEREO OFFER R.S.C. 3 WATT GRAM AMPLIFIER KIT

» All parts m construct a very compact, highly sensitive
Sz‘;g'e;ven‘;:algfr p;;:‘;:k”fm??::l;:ﬁ: gt ood e & sultable for any type of single or autochange
nll stereo pick-up heads. Ganged vol. and tone controls. § Plver. Bize 12x2} x3in. Chaseia Is isolated. Maine

ki : transformer for 200-250 v. A.C. malns. Out-
":;1‘::&:;::‘;?: For 200-250 v A.C. '""'"'&'M’dNS Enhy put for 2-3 ohm speaker. Volume :\nd mne 39/9
Or incindinyg Btereo Head 19/9 extra. Carr. 4/6. coutrol with imains switch.
— - GL3A MINIATURE 3 WATT GRAM AMPLE‘IEES. For
R.S.C. STEREO TEN HIGH QUALITY 200-350 v. 50 c.p.s. A.C. mains. Oversll wize only 113 x
AMPLIFIER KIT 2} x 24n. Fitted Vol, and Tone Control with malns switeh,
Vi Designed ior use with any kind of single plaver or record

changer upit. Output for 2-3 ohms spenker. Guarunteed
Separate { 12 months. Only 59/6.

a ble -
:‘,:::: b~ oo SELENIUM RECTIFIERS
wd “boosat.”” Sen-
itlvity 50 mV., 5
watte high «uality
witput  on_ each Following
shannel.  Can 1 6/12 v. 1a.
wed as straight 10 | 6/12 v.
watt augniter.  Contime: <tereniMonanral switch. ganged §6/12 v, 3
vouuine, gauged treble, sunged hase and balance. 6/12v.4a..
Outputs jor 3 ohius speakers. Polut-to-point 8 GNS. 612 v 5
wiring disgrama and instmictions.  Uhistration *16/12 v, 6 3

250 v. 250 inA.
Contact cooled
250 v. 60nA. H.W  5/11
250 v. 70 mA. HLW.  7/11

JASON F.M_ TUNER TRANSFORMERS
Type FMTL. Ali parts in- | 200-230-250 v. 50 c/s,
cluding Dial, Escutcheon, J0-0-15 v. 1i <

PunchedChass's &Valves |0-0-15 v. 21
Power supply required |0-9-15 v. &
80v. 25 mA_and 6.3 v. JU-9-15 v. 5
15 2. w..vo.r.. £7/19/6 §0-9-15 v. O
Type FMT2 ... 59/17/6 |0-8-15 v. 8 a.

aml 600 obiie onn 4 GNS. f frate up to 6 omps.
' Consisting of Mains | F.W. Bridge, Metal Rectifier, 6-12v. 2 amp. Kitted

Frans. F.W. (Bridge),
TRANSISTOR SALE 8€)
J“"“d oCi1 3(9 Ou4s | Selenium  Rectifier 0-7

1/9. This receiver can be buiit for & maximum of £4/19/8 | il wiring detaiis wnd priced parte fist 1/9. 6/12 v. 10 250 v, 50 mA. F.W

including veneered walnut e¢ablnet. Ot snpplied assembied and tested 5818 extimt Car 719 1612 15 a. (Bridgey ... 811

e ohn B R.S.C. Battery Chargers & Kits for 200-230-250 v. 50 c/s. A.C. Mains Guaranteed 12 mths,
HEAYY DUTY KIT ASSEVIBLED ASSEMBLED 6 v. or 12 v.

I RANT o TEAKERS6/12 v. variable charge | . BATTERY CHARGER KITS CHARGERS 4/5 amps.

Cousisting of Mains Transformer, { 3.12v_1a.lus meter 27/9 Fitted Ammeter and variable
-harge selector. Alwo selector
plug tor 6 v, or 1 v. churging.
Donible fased, Well ventilated

well ventilated steel case. Fuses Ammeter and  selector
fuse-holders, grommets, panels, Jptug for 6 v. or 12 v.

Louvred metal case, teel cnse with blue hammer

41, oCs a1 ofr |ame. meter.  Variable Eﬁ‘:tg!;); racllps and circuit. ~ Carr. | Louvred  metal —care, R T 1 e o B

4/9 OC81 4/11 001.1 8/9. {Charge Setector. Fuses, mer blne. Ready for mains  and  output lcads
Ediswan  XAI01  XAllY {fuse - holders, panels {6v.or12v.1amp........... o 22/9 luse with mains  and

glglgs, Poﬁfig‘éd ,‘}f}lg""‘) plugs and circuit. Only JAs above with ammeter... 28/9 pe g R o Gl 1033/3 S

- b / el Py al
3 Transistors, 59/9 Post 4/6. 6 v. 2 amps. ... 19/9 0:" 49/ 3, wmonthly payments of 13/3.
CHARGER Gv.or12v.2 amps. . . 25/91 6-12 v. 3 amp.

As above but for © amp.
charging. 4 GNS.

6 v. or 12 v. 2 amps......, 35/9] with variable charge

- . - . = b5/ or Deposit {- (i
e o v o e [t
d variable chal:ge rate sg[ector D.G. SUPPLY KITS. Suitable for electric trains. Consists of

and ammeter .................. 52/9 |mains trans. 200-250 v. 50 c.p.s. 12 v. lamp, selenium rect. (F.W.

Bridge); 2 fuse-holders, 2 fuses, change direction switch, variable

GCHARGER AMMETERS speed regulator, p1rt1ally drilled steel case and circuit. Very
29/

0-1.5 a., 0-3 a,, 0-7 a....... 8/9 limited number.

12 v. 16 amp. F.W. (Bridge). Only

EX GOVT, SMOOTHING CHOKES
60 mA. 10 h. 400 ohms 3/11. 100 mA. 10 h. 100 ohins 6/9.
130mA. 10h. 100 obma 10/11. 120 mA. ]‘Zh.](mahms 9/9.
200 mA. 5 10 h. 100 ohmne 11/9. 250 mA. 5 h. 50 ohms 10/9.
TANNOY 8 WATT RE-ENTRANT LOUDSPEAK-
ERS. 8 ohme for workshoy. factory or ontdoor use. 25/9ca.

EX GOVT. SELENIUM RECTIFIERS -'9/9'

. . e . R.5.C. BABY ALARM or INTERCOMM. UNIT KIT
VALVES . Full range ~t really competitive prices. For 200-250 v. A.C. mains. Includes all parts, dingranm
and instructions. High sensitivity Cornpletely safe,

HEAVY DUTY SELENIUM RECTIFIERS. . Controllable  at

24 v, 20 amp. Full wave (bridge). clther end.
Brand new. B wave (bridge) 49/9 Housed in two
cabinets of

RS.C. POWER PACKS, 200-250 v A C. Com- plensing  design
pletely losed in louyred lied 8x 5} x2iin. 89/8. Carr. &/-.

Or assembled and
tested 6 gns.

Output fully smool.bud 250 v. 60 mA. nnd 4‘ 3v va. 39/9.

2WW-—140 FOR FURTHER DETAILS.



NOVEMBER, 1963

WIRELESS WORLD

95

RS.C. A10 30 WATT AMPLIFIER

HIGH FIDELITY
ULTRA LINEAR
PUSH-PULL
OUTPUT

SIX VALVES. EF®i, EFf8 ECCSI.
807, 807 GZ34. Tone Control Pre-Amp.
Kages are incorporated. Bensitivity
is extremely high. Onty 12 millivolt
migimum_input is tequired for full
output. THIS ENSURES THE SUITA-

BILITY OF ANY TYPE OR MAKE OF
MICROPHONE OR PICK-UP. Scparate
Bass and Treble controls glve both
S lift” and * cut * with ample tone
corrcetion for long playlng reconils, An extra input with assaciate vol. control ls p

RS.C. A1l 12-14 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL ULTRA

LINEAR OUTPUT
“BUILT-IN "

PRE-AMP STAGES

Two ioput sockets with agsociated
controls  allow mixing of * mike "
and gram. as in A.10 High ‘souslurlt
Ineludes 5 valves: ECC83, ECC83. ELSI,
E184. EZ81. High Quality sectionally
wound output transformer specially

deaigned for Ultra Linear operation
and reifable small condensers of c:m'l"‘t B afacture.  INDIVIDUAL OONTMOLB
FOR RBABS AND TREBLE “ Litt * atd “ Cut.” Frequency response -~ 3 D.B.

30,000 cfe. 8ix uegative feedback loops. Hum level 60 D.B. down. ONLY 23 mllllmlls
INPUT rcqulrcd for FULL OUTPUT. Snitable for use with all makes and types of piek-

0 that two separate Inputs such as ” mike ** and gram, ctc.. can be siinultaneously applicd |
for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY.
OF 300 v. 20mA and 6.3 v. 1.5 A FUR A RADIO FEEDER UNIT. Pricc in kit form
wuth o'lay to tollow wiring diagrai
Or mctmy bullt uging latest EL34 output valves and with 12,

11 GnS.months guamntee. 14 GNS, TERMS ON ASSEMBLED UNITS.
lOl— “ DEPOSIT 33/9 and 9 mouthly payments of 33/9.
Protective Cover 19/9. Type 807 output valves are fised with Hlgh Quality Sectionally
Wound output transformer specially "designed for Ultru linear operation. Negative
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL.
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response 4 3 1).15. 30-20,000 c/s.
Tone Controls +12 D.B. at 50 ¢/s. ++12 D.B. to'—¢ D.B. at 12,000 c/e., how and nolse
70 D.B. down. Good quality rclinble components nsed. Chasels finish biuc hammer.
Overall size 12 x9 x%in. approx. Power consumption 150 walts. For A C. mains 200-
950 v. 50 cfs. Output for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE
CONNOISSEUR OR FOR LARGE HALLS. CLUBS OR OUTSIDE FUNCTIONS, IDEAL
FOR USE WITE MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC
ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, eic., etc. We can
supply Mlcrophonas. Speakers, etc., at keen cash prices or nn terms mth amplitiers,
EXPORT ENQUIRIES INVITED.

LOUDSPEAKEBS 21in. to 1Bin.. at Keen pricea. 12in, 6-8 wuttl 3 ohwr 29/11. Mim. |
10 watt 12,000 fmes 3 ohms or l.; ohms 59/9. TWEETERS. Hn. it.A. 3 ohna 25/9."
R/A. 15 obms 25/9. W.B. 15 ohms 31/¢. Fane 15 ohms, Pre-umre type £3/15/-.

VHF AM/FM STEREO, RADIO-GRAM CHASSIS by leading manufacturer. Three wave- I
hands V.H.F. Medinm and long. Piano-key waveband-gram selector, and On-Off/Tone
Control Toner. Two Independent vol. controls. All on each sound channel to give perfect
sterco balance. Eight valves are incorporated and Internal ferrite md aerial for A.M.
Really attractive Dial 8cale slze 14)" x 7§°, chassis size 15in. x 64ln. x 7 in. high.
For 200-250 v. A.C. mains  Madg for inclusion in a luxury Radio-Gram  Limited nuenber.
Brand new. Guaranteed 12 months. 26 Gns. Carr. 10/-, or deposit 54/9 and 12 monthly
payments ot 45/6.

FULL RANGE OF FANE SPEAKERS STOCKED.

nps and Comparable with the very hest designs.

For STANDARD or LONG PLAYXNG RECORDS. Tor MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS, eic, QUTPUT SOCKET with plug provides 300 v. 30 mA. and
8.3v.15A. l*or supply 01 & RADIO FEEDER UNIT. B8ize appiox. 12 x93 7Iln. For A.C.
maing 200-250 v. 50 cfs. Output for 3 and 15 chins spenkers. complete to l.ut lmt.
Chassis is fuliy punched. Fuil instenctions and point- Lrpolat wirlng 8 Gns
diage:uns supplied.  (Or factory bollt 51/6 extra) ONILY J 10[-
U reghiiredi louvred metal covers with 2 carrying handles cun be sypplied for 18/9. TERMS
ON ASSEMBLED UN{TS. DEPOS!T 24/ nnd 9 monthly paymeuts ot 24!9." Send 8,ALE.
for illustrated lealet’ dehlhnu reaty-to-asserible €ablnets:: 8ptaferye Micropliones, etc.
with cash and cred't terms. *

R.S.C. BASS-MAJOR 30-WATT GUITAR AMPLIFIER

A Multi-Purpose High Fidelity, High Output Unit lor Vocal ani instrumentalist Groups.
Ineorporating two 12in. heavy duty 25-watt high Bux (17,000 lines) Joudspeakers with 2in_
diameter pole pieces (tolal lux 220,000 lines). Designed for efficiently bandling more than
full output of amplifier at frequencies down to 25 c.p.s. One speaker has an aluminium
speech coil and dual cone to extend frequency range up to 17,000 c.p.s.
Benwly mnde cabinet of convenient size 24 x 21 x 14in, has an excap!mmll, attractive
vering in two contrasting tones of Vynair, For 200-250 v. 50 c.p.s. A.0. mains operation.
FMINENTLY SUITABLE FOR BASS GUITAR AND ALL OTHER MUSICAL INSTRU-
MENTS. Four jack socket inputs and two independent voi. controls for simultaneous connec-
tion of up to lour instrument pick-ups or microphones,
Separate bass and treble controls providing more thau adequate '* Boost ” or * Cut.”
Level Irequeney response lhron"hnut the audible range.
39l Gns Or DEPOSIT £4/3/- and 12 monthly paynieats of
2 s Carr. 17/6

X ‘ £3/9/11.
Superior to nnits at iwlce the cost. Send S.A.E, tor lllustrated ieaflet.

LINEAR TREMOLO PRE-AMP. UNIT.

R.S.C. JUNIOR GUITAR AMPLIFIER, Designed for introducing the Trewolo
B-watt high guality output. Beparute cffect to any umplitier fitted with a reserve
base aud treble “cut’ and * boost * power supply point for smoothed H.T. and
cobtiols. Bensitivity 15 m.v. Two high 6.3 v. A.C. This applies to practically all
unped-mce Inpul& 10in. illicrs of onr ure and to those

R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIERS

A highly sensitive 4.valve quality amplifier for the howe, small club, tec. Only 50 milll-
volts {uput Is required for full output so that it ls suitable for usc with the latest high
fidelity pick-up heads in additiou to all other types of pick-ups and practically all makes.
l!epnmbe Bass and Trehle cootrols arc proviled. These give full lony plavinz record

jon. H | is i being 71 D.B.
down. 15 D.B. ncgative feedbuck is 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 Radlo Feeder Unit or Tape Deck
pre-amplifier. For A.C. mainas input of 200-250 v.
50 c¢/s. Qutput for 2-4 ohma speaker. Chassis is not
alive. Kit is complete in every detail anrd includes
fully punched chassis (with baseplate) with the bine
hammer finish and point to-point wiring disgrams
and instructions. Exceptional vilae at only £4/15/-
ar asseiubled ready for ure 25/= extra, plus 36 cars
riage. Or deposit 22/- and tive monthly payments of 22/- for assembled unit.

R.S.C. TR A NSFO R M E RS Fully Guaranteed.

Interieaved & lmpregnated.

of scveral other munufucturers. The unit
plugs Into power supply point and amny
input socket of amplifier. Controls are

gly made cabinct (alze
l4x]4x 7in. uppro\) fnished In attrac-
tive and dumabhie polychrome. 200-250

A.C. mains operation £8 19 Carr. 8peed  (frequency of interruptions).
Send 3.A. K lor feaflet. 7/8. Depth (for heavy or light eftect). Volume,
Or DEPOSIT £1 and nine monthly pay- and 8witch Three sockets are for 2 inputs
ments of £, | and Foot Switch. Only 4 GHS.

R.S.C. SENIOR 14 WATT GUITAR AMPLIFIER, hE
“cu

that two instruments or * m!ke " and pick-up can be used at

the same time. Two loudspeakers are incorporaied, a 19n. bigh

flux 14-watt buss unit and » 6 x 4in. clliptical for treble. Cabinet

t well made and finished ns Junior Model. Size approx. 18 x 18 x

8in. 16 ns Or DEPOBIT 37/- and 9 monthly-payments
. -,

Only
Carr. 10/-.
LOUDSPEAKERS IN CABINETS

12in. 10 WATT. Wainut Vencered. Cabinet slze 15 x 15 x 8in.
High quality 12In. 10 watt 12,000 line Speiker.

Bend 8.A.E. for leaflet.

MAINS TRANSFORMERS. Primaries 200-250 v. 50 cfe. AUBIGXH k.
FULLY SHROUDED. UPRIGHT MOUNTING. OUTPUT TRANSFORMERS -5:‘:"“:! or 13 olhhl:“. f.:lIlB“G.ljban. 5/-. Or Deposit 11/3
230-0-230 v. 50 mA., 6.3 v 2a, 0-5-6.5 v. 2a, 2 in.17/11 Midget Battery Pentode 66.1 for 384, ete. ........ 4/6 ‘im "2';]0 w:'h v ]I;‘lyhnet;luzlk 3
0-0-230 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a .. 2711 Small Pentode 50000 to 32 ..... 416 l‘gi)oll TR lis e i
300-0-300 v. 100 A, 6.3 v. $a., 0-5-6.3 ¢, 3a.  ..27/11 Standard I:enlode 3.000() to 302 g/g L‘;}“““ K:Islfe%ca’m&\(é e
%00-0-300 v. 130 mA., 6.3 v. 4 a. c.t. . Standard Pentode 7,000¢) to 3¢} B9 TAxiaxmin 271916

Push pull 8 watts ELB4 1o 3()

Muilard 510 Amplmer 000
350-

150-0-450 v, 950 mA.. 6.3 v. 5u..4 v. 3a.

Push pull _’0 watt hunpqlmll

120:1 High qnmlit_v. clamped

300
$00- 0300 v 130 mA.. 6.3 v. 4 a. SMOOTHING CHOKES
b Mullard 510 Ampiiie 2530 mA.. 5 11, 1000} 11/8
suitable for Mulla; 0 Ampl Sr NS0t AS 710 H 550011/
100 mA., 10 11, 2000 8/9

Push pill 8 watts EI81s 10 1502
Push pull 10-12 watts 6V6 to 2} or 150} 16/9
I'ush puil 10-12 watts to mnteh 6V6 to 3-5-8 or 3 17/9
Push pill EL84 to 3 or 15() 10-2 watts 17/9

FL34, 6L6, KTét, etc. to 3 or 15() fully shmuded 4719
MICROPBONE TRANSFORMERS

719 or Deposit 17/9 and 9
monthly paywents of 17/9.
15in., 30 WATT Heavy Doty
High Flux Speaker. Buitable

Push pull Uitea Linear for Mullard 510, ete. . 29/9 for BASS GUITAR. Cabinet
R LA L bl FO b P::!: p[‘)‘ull Jlf‘l. ] “.nmm -ecﬂou.my ‘wound BLY, 24 x 21 x 15in.  Heavy covstruc-
KT8, cte., for 3 or 15() . 2379 tion covered In attractive

Rexine and Vynair in two con-
trasting tones of grey. Ouly -—
19 GNS. Or Deposit 37/6 and 12 monthiy payments 37/6.

Lo g/g 15in. 50 WATT, 14,000 line speaker with 3tn. diameter

o= e e speech coll, 13 ohms fmpedance, in Subsuxintul Two-tone
) H.. 350! Rexiue and Vynair covered cabinet of plens Ng sppearance.
?.g,;,n:.:]‘oop‘{,, 4300(()) 4/5]{(1; Acoustically lined. IDEAL FOR Ba88 GUITAR. Bize

30% 24> 16in. approx. ONLY 29 Gns. Or Deposit

Lamp. 050 LT-type 6/ S e honthly paymients 50/-.

350-
4.’,50-4"’5v 200 mA.. 6.3 v. 4 3
MIDGET CLAMPED TYPE, l'rlmnnen 200-250 v.
250-0-230 v. 80 mA_, 6.3 v. 2.a. 2} x2§ x2}in. ..
250 v. 60 mA,, 6.3 v. 2 a.. 8ize ‘2=x"i X 2%n,
FILAMENT TRANSFORMERS 12 v. 1 a.
.5/ 63v.3u.
83v.6a ..
12. 3. or 24 v.
AUTO (Step Up/Step Down) TRANSFORMERS
50-80 watts 110-120 v /230-250 v. ..
150 watts 110-120 v./200-250 v.
250 watts 110-120 v.1200-250 v.

W.B. “STENTORIAN'' HIGH FIDELITY P.M, SPEAKERS.
HF1012. 10 wattsrating. Whero a really kood quility speak-
er at a low price is requlred, we highly

with an amazuog performance, £4/7/6.
whether 3 ohm or 13 ohin requ'red.

Designed to provide a
snooth frequency reeponse
from 40-20,000 c.p.s. con-
sisting of 1¥in. 19,000 line
15 ohm speaker. Crossover
Unit and Tweeter. Highly
recommended for use with
any High Fidelity Awplk
fer, 10 Watt  Unit
£4/19/8 or Deposit 11/3
and nine monthly bay-
ments of 11/3. 20 Watt
i Unit £6/19/9 or Deposit
nd thle onit  1%/3 “upd  nine montbly
Please state paymenta of 17/

AUDIOTRINE HIGH FIDELITY SPEAKFER SYSTEMS

———— e ——— e e — i et o)
R..C. STANDARD BASS REFLEX CABINET. For 12in.
Loudspeakers. aconstically lined and ported. Size 20in. x
14in. X 13ln. Beautiful wainut vencer finish. Especi
1ecommended for use with 8peaker

system below. £5/19/6. Bet of four

legs can be supplied with brass

ferraics for 19/6.

AUDIOTRINE CORNER CONSOLE
CABINETS. Strongly made.
Beautiful polished walnut venceted
rinish. Pleasing design.

JUNIOR MODEL. To take up to
8in. speaker. 8ize approx. 20x
1L xBin. Only 49/9.
STANDARD MODEL. To take
up to 10in. speaker. 8ize 27x
mxl"in £4/11/9.

SENIOR MODELS. To take up to

BASS REFLEX CABINET. Uesigned for above speaker.
Acoustically lined and ported. Polished walnut venver
finich. Size 18x12x10in. 8trongly made. Handsome
appearance. Ensure supeib repioduction for only £3/19/6.

B.S.R. MONARDECK TAPE DECKS
Speed 3%in. er sec. As Htted to most leading make Tape
Recornlers. Brand New £6/16/6. Carr. 5/-.
Portable Cab'nets to take Deck and Tape Amplifier 39/9.

12in. speaker and with Tweeter
cut-out. Bize fpprox. 30x30x
15in. (Recommended for nse with
Audlotrine speaker system).

Buitable

2W W—141 FOR FURTHER DETAILS.
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RADIO SOCIETY OF GREAT BRITAIN
GOLDEN JUBILEE YEAR 1913-1963

International

RADIO
COMMU
EXHIBIT

SEYMOUR HALL,
SEYMOUR PLACE,
MARBLE ARCH, W.1
OCTOBER 30th to
NOVEMBER 2nd

10 am. to 9 p.m.

ADMISSION 3,-

NICATIONS
ON

FIFTY YEARS OF RADIO DISPLAY

British Broadcasting Corporation,
Post Office Engineering,

Royal Air Force, Royal Navy &
Army Demonstrations.
Competitions of Home Construction
Equipment Latest Receiving &
Transmitting Sets

New TV & V.H.F. Aerials and Masts.
Technical Bookshops Display.
Mobile Equipment.

Win £185 Hammarlund HQ170

Communication Receiver
(EXCHANGE THIS ADVERT fOR COMPETITION ENTRY FORM)

CcM.2

2WW—142 FOR FURTHER DETAILS,

BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £13.13.0 (carriacz PaiD)

A.C. ONLY. ~“Chassis size
15 x 63 % 53} high. New
manufacture. Dial
14} x 4in., i
ours, pre-
dominantly
zold. Pick-
up, Extension
Speaker, Av
E., and Dipole
Sockets.  Five
“ piano " push
buttons — OFF,
L.W., MW., FAl and Gram. Aligned and tested. With all valves
and O.P. Transformer. Tone Control fitted. Covers 1,000-1,000 M.
200-500 M_; 88-908 Mc/s.

Valves EZ80 rect., ECHS1, EF89, EABC30 EL84, ECC85.

Speaker and Cabinet to fit chassis (table model), 47/6 (post 5/-).

10x 6in. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis.
TERMS: (Chassis) £3/10/- down and 5 monthly payments of £2 4/- or
with Cabinet and Speaker £4 down and 6 monthly payments of £2/4/-.
ALTERNATIVE DESIGN. LW 1000-2000M; 8W 17-30M (6-17 me/sy; MW 200-
530M; VHF 87-100 mc/s; gram position. Dind dark brown and gold. Otherwire
simllar to above chassis.  Price £15/15/0. {enrr. paid), terms £3/10/0. down and
6 monthly payments of £2/4/0.

““SCALA’’ 6-TRANSISTOR and DIODE SET
FANTASTIC VALUE

£7.10.6 cuerpan

Brand New—attsrctive cabinet —choice of 6 colours:
84 X2x54in. high. Ferrite acrial, brinted circuit,
good styling, 3%in. speaker. fully tunable L.W.
and M.W. 400 MW push-puli output.

TERMS AVAILABLE ON ITEMS OVER £5.
Send 6d. for 20-page illustrated catalogue. A!l New Goods. Delivered by return
(C.0.D. 2/- extra).
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS.

GLADSTONE RADIO

«SCALA,” CAMP ROAD, FARNBOROUGH Hants. raraborouzb 3471, Closed Sat.

2WW—143 FOR FURTHER BETAILS.

B Unbiased reports on 25 of the

latest models

Five-page road tests on the per-
formance of 25 current British and
foreign cars, in a standard form
making for easy comparison.

CARS COVERED
Au to c a r ALFA ROMEO GIULIA 1600 SPRINT

AUSTIN Al 0 WESTMINSTER

AUSTIN MINI-COOPER S
: AUSTIN MINI SUPER DE LUXE
CITROEN DS

DAIMLER LIMOUSINE

DAIMLER 24-LITRE V-8
DOVE GTR4
FIAT 1100D

FORD CORTINA DE LUXE ESTATE CAR
Autumn 1963 roro cormina super
FORD ZEPHYR 6 ESTATE CAR
HILLMAN IMP DE LUXE
HUMBER SCEPTRE
JAGUAR E-TYPE
JAGUAR 3.8 MARK 2 AUTOMATIC
JENSEN C-V8
PLYMOUTH FURY
from all  RENAULT FLORIDE CARAVELLE
booksellers ROVER 3-LITRE COUPE
SAAB 95 ESTATE CAR
SIMCA 1000 SPECIAL
ILIFFE Books Ltd S'MCA1300G.L.
VAUXHALL CRESTA HYDRAMATIC
Dorset House o\ kswAGEN 1500 ESTATE CAR
Stamford St

London S.E.1  7s 6d net by post 8s 4d
144 pages fully illustrated
2W W—144 FOR FURTHER DETAILS.
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AVOMETER MODEL 7

AVO MODEL 7 £11-0-0

All meters are guaranteed in perfect work-
jng order and first-class condition. Com-
plete with batteries, leads and instructions.
Please add 5/ for post.

IMPED-

MARCONI UNIVERSAL
ANCE BRIDGE TF868. Inductance
from | microH to |00H:—Capacitance

| pF to 100 mFd.; Resistance from 0.l
Ohm to 10 Megohm. Recent equipment

in as new condition. £65.
Bczzl FREQUENCY METER
125 k/cs. to 20 Mc/s.
This crystal controlled heterodyne fre-
quency meter is too well known to need
further description. Those we offer are
complete with correct individual calibra-
tion book and are carefully tested and

guaranteed. Condition is
Carr. 10/-. £16

very good.

MILLIAMMETERS
Panel meter 0-1 milliamp. Flush mounting
circular. Barrel diameter 24in., outside
diameter 3fin. Dials are scaled 0-100,
Resistance is 75 ohms. Fe & NFe, BRAND
NEW. 25/-. P. /-

Meter Recnﬁers (S E 1.). | mA. 8/6,
Westinghouse 5 mA. 8/6.
MICROAMMETERS

R.C.A. 0-500 microamps. 2{in. circular
flush panel mounting. Dials are engraved
0-15, 0-600 volts. As used in the Ameri-

can version of the No. 19 set. 15/-
AR-88 SPARES
Escutcheons (Windows). 10/6.
Knobs. Medium size. Set of 8. ::/-.
/-

Biock Condenser (3 x 4 mfd.),
P. & P. 26

CONSTANT VOLTAGE TRANS-
FORMERS. Input 190 to 260 volts.
50 c.p.s. Qutput 115 volts at 2 kVA, A
pair of these will give a constant output of
230 volts at 4 kVA. Price £15 each, plus £1
carriage. Two for £30. carriage paid

HEAVY DUTY BLOWERS
For 200-250 v. A.C./D.C. mains, 300 watts.
With 14 inch diam. twin "V " shape
outlets. 2 lengths of hose 4 spare
filters and brushes. Suitable for in-
dustrial use, forges, etc. Brand new,
£411916. Carr. 10/6.

FERRANTI
VOLTMETERS
NS,
0-300 volts, 25-
100¢/s. Moving
iron. 6in. scale:
Fi. med.  Her-
metically sealed.
grade IN. Made
1955. BRAND
NEW. Boxed
19/6. Post 4/-.

INDUSTRIAL METER. Iron clad. 0 to
300 v. A.C. 50 cycles. Moving iron, 6éin.
. gcale Fi. meg. BRAND NEW. 59/6. P, 4/-.

WIRELESS WORLD

STAR DXER SR-49 £24-15-0

General purpose superhet communications receiver for A.C.
mains 220-240 v. covering 550 Kc{s to 30 Mc/s in four switched
bands. Slide rule tuning dial, electrical bandspread, internal
speaker, panel ''S '’ meter, noise limiter, B.F.O. phone jack;
ferrite and whip aerials. Handsome grey crackle cabinet
13 x 83 x 53. Woeight 12 Ibs. Full instructions manual.
BRAND NEW. CURRENT MODEL

RECEPTION SETS R220/R220
Consists of TWO identical receivers in one cabinet.
receiver is complete with

EACH
14 modern miniature valves
(3 x 6AKS, | x EF9I1, 3 x EF92, 2 x EB9I, 2 x 12AT7, | x
QS70/20, | x EL9I, | x 5U49) its OWN stabilized A.C. mains
power supply and speakar. One fixed frequency between
60-100 Mcfs. depending on crystal used, but ideal for con-
version to 72 Mcfs. or 144 Mc/s. BRAND NEW. Price
complete £7/10/0, carriage £1; or individual receiver (less
Cabinet) £3/19/6, plus 7/6 carr. Circuit supplied.

L, C & R BRIDGES

AVO. Capacity 5 pfd. to 5¢ mfd. Resistance 5 ohms to
50 Megohms. Inductance can be measured against external
standard. Balance is indicated on a meter which can be
used as a valve voltmeter from 0.) to 15 v. Leakage test
and Power Factor scale. A.C. mains operation Tested and
guaranteed and in superlative condition. £9/10/-, plus
5/~ P. & P.

RCA AR-88 SPEAKERS

A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 104 x |14 x 6in. Fitted with rub-
ber feet and 6ft. lead. Ideal for extension speaker CR100,
etc. In original cartons. BRAND NEW. 65/-. Post 5/-.
AR-88 SPARE VALVES. Complete set of BRAND
NEW individually boxed original valves (l14), £2/10/-.
P. & P. 2f6.

AR-88 VIBRATOR PACKS. For 6 v. operation. Com-
plete with vibrator and OZ4 rectiffer. BRAND NEW
in original cartons. |7f6. P. & P. 2/6.

MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999.
Coils 5000 for 24V operation. Tested. (No rese:) 5/- each.
P. & P. If6. SPECIAL OFFER. 10 for 30/, P. Si-.

RELAYS. G.E.C. MINIATURE SEALED

M-1095. 670 2M 2B H/D Wire Ends 76
M-1099. 6700 2M H/D Wire Ends..... 7/6
M-1052. 5,000 2/CO. Plat Wire Ends. 10/—
M-1493. 67062 4/CO. Plat ............... 12/6
ALL BRAND NEW and BOXED Please add pos:age
UNISELECTORS

25 positions, 8 bank double wipers, 50 volt operation.
Ex-equipment and tested. 45/-. Post 2/6.

SEARCH RECEIVER
Type ANJAPR4. Covers 38 to 1,000 Mc/s. with 3 Plug=in
R.F. Heads. TN 16 (38-95 Mc/s.), TN 17 (74-320 Mc/s.) and
TN 18 (300-1,000 Mc/fs.). Seif-contained power supply for
115 v. 50-2-,600 c.p.s. Thoroughly reconditioned as new. In
100 per cent. mechanical and operational order, £100.

ELECTRONIC FREQUENCY CONVERTER CV-253/
ALR. Ex U.S.A. equipment of recent design (1956). Covers
38 o 1,000 Mc/s in four switched bands as follows: 38 to 130,
130 to 300, 300 to 550 and 550 to 1,000 Mc/s. Can be directly
used with the APR-4 search receiver or, if a power supply
is provided, into any 30 Mc/s receiver or IF strip. Directly
equivalent to all three tuning heads as used in the APR-4.
BRAND NEW,

PCR COMMUNICATION RECEIVERS
Made by Philips these compact 6-valve receivers incor-
porate an RF, two IF and a full size output stage for loud-
speaker use. There is a phone jack for moving coil phones.
All sets are in PERFECT WORKING ORDER and give
very fine results on short waves.
TYPE PCR has a self-contained speaker and covers 850 to
2,000, 200 to 550, and 16 to 50 metres.
AS NEW CONDITION....... £6 19 6
TYPE PCR2 requires external speaker and covers 850 to
2,000, 200 to 550, and 13 to 50 metres.
USED (GOOD CONDITION)............... £5 19 6
TYPE PCR3. Requires external speaker. Has medium
and two short wave bands. Covers 200 to 550 metres.
2.5 and 7 Mc/s. (120 to 43 metres) and 7 to 23 Mc/s. (43 to
13 metres). USED (GOOD CONDITION) £8 8 ©
CARRIAGE (any type), 10/6.
POWER SUPPLIES. The above receivers require 250
volts HT and 12 volts LT. We will supply any of the above
receivers fitted with a BRAND NEW INTERNAL
POWER SUPPLY for £2 extra. Fully guaranteed ready
for use on A.C. mains.

HEATHKIT & JASON AGENTS.

e ———
CHARLES BRITAIN (Radio) LTD.

UPPER SAINT MARTIN'S LANE
LONDON, w.C.a. TEMple Bar 0545

Near Leicester 5q. Station. (Opposite Thorn House)
Shop hours: 9-6 p.m. (9-1 p.m. Thurzdays). Open all day Saturday

2WW—147 FOR FURTHER DETAILS,

B

MARCONI TF987/I NOISE GENE-
RATORS. DETERMINE NOISE FACTOR
of AM. & F.M. receivers, A.C. mains
operation. Stabilised H.T. AS NEW.
Tested, £15, carr. 7/6. SLIGHTLY USED
(but tested), £8/19/6, carr. 7/6.

MULLARD CRYSTAL CALIBRA-
TOR. In neat grey metal case 9 x 7 x
64in. Gives | Mc/s, 100 Kcfs and 10 Kcls
marker pips and harmonics, as selected.
Optional 400 cfs modulation. Complete
with five 1T4 and IR5 valves and | Mc/s.
B7G glass crystal. Requires 60 v. H.T.
and |I.5 v. L.T. In original transit case.
BRAND NEW. £4/19/6. Carr. 7/6.

COSSOR DOUBLE BEAM
OSCILLOSCOPE TYPE 1035
A modern oscilloscope in good working
order. Limited number only. £45,
Carriage 30/-.

AVO WIDE RANGE SIGNAL
GENERATORS
Six turret operated ranges covering
50 Kefs to 80 Mcfs. For use on standard
A.C. mains. Packed in original transic
cases with accessories. Post-war type
in new condition. £15. Carriage 10/-.

MARCONI SIGNAL GENERATOR
TF-517. Three ranges. 18 to 58 Mc/s. in
2 individually calibrated ranges and 160 to
300 Mc/s. by directly calibrated dial.
A.C mains operation. As new condition
in original transit cases with instruction
book. £10/10/~. Carr. £1.

STANDARD TRANSFORMERS.
Vacuum impregnated, interteaved, E.5.
screen, universal mounting. Size 4 x 3§ x

24in. ALL BRAND NEW. I8/6 each.
Post 2/6.
Type |. 250-0-250 v. 80 mfa., 6.3v.3a.,

tapped at 4 v. 4 a,, 6.3 v.

4v.and5v.2a

1 a. tapped at

Type 2. As above, but 350-0-350 v.
80 mfa.

Type 3. 30 v. 2 a., tapped at 12, (5,
20 and 24 v., to give 3-4-5-6-8-9-10 v., etc.
Type 5. 0-5-11-17 v. 4 a. Ideal for
chargers.

CO-AXIAL RELAYS.
78A). Simultaneously switch two sepa-
rate inputs to alternate outputs. 24 volt
D.C. coils (can be hand operated). Size
(approx.) 5 x 3 x 3in. 8/6. Post 2 6.

{Swlecch Type

MOVING COIL PHONES. Finest
quality Canadian with chamois ear-muffs
and leather-covercd headband.  With
lead and jaclk plug. Noise excluding and
supremely comfortable. 22/6. Post l/6.

SILICON RECTIFIER. 800 P.LV. The
Modern Marvel. §in. x 3in. Can be used
to replace T.V. rectifiers up to 500 mA.
(40Q) ballast resistor), 7/6.

SANGAMO
WESTON
VOLTMETERS
. Dual range
05 and 0100 v.
D.C. FSD | m/A.
3in scale. Recent
manufacture. Ildeal
for schools. Com-
plete in super qual-
ity canvas carrying

case, with test
prods and leads.
BRAND NEW. Boxed 2h6. Post 2/6.

F
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Portable Transistor Sets

Backed by Super After Sales Service
| POCKET FIVE |

v 7 stages 5 transistors and 2 diodes.
Covers Medium and Long Wives and Trawler Band,
a feature usually found in only the most expensive
radios. On test Home, Light, Laxembourg and inany
Contlnentat stations were received loud and clear.
signed round supersensitive Ferrite 1 Aerial
and fine tone 2}in. moving coll speiker, built into
attractive black case with ved speaker grille. Bize 5} >
1} x 3lin. (Uses PP4 battery availuble any where.)
Total cost of all parts now only

43/6 . o o

Partg price list and casy budld plans 1 /6.

| ROAMER SIX ]

+ B stages 6 transistors and 2 diodes.

Listen to statlons hali & world away with
this & waveband portable. Tunable on Med-
ium and Long waves, Trawier Bund and two
Short waves. Semsitlve fenite rod aerial and
telescopic nerial for short waves. Top grade
transistors, 3-inch speaker, handsome case
with gilt fittings. 8ize 63 x 4§ x 1iin.

g v onl
'll‘_c.n‘:l ;?s::’%l. all paris now only £4.1 9.6
Paris price list and easy build plans 3/-.

L TRANSONA FIVE |

g 7 Stages—5 transistors and 2 diodes.
overs M. and L. Waves and Trawler Bands »
feature usnally found in only the most cxpensive
radios. On test Home, Light, 208, und many
Continental stations werc received foud and cledr.
Designed round superseusitive Ferrite Rod Aeriul
and new type fine tone super Jdybamic ppeaker,
attractive case in grey plastic with red grille. 8ize 8} > 4} ¢ 1liin. approx.
{Uses 1289 battery available anywhere)

Total cost of all parts. NOW ONLY P. & P. 3/6.

Partx price list and mny build plans 2/~

SUPER SEVEN

‘I ¢ 8 Stages—7 transistors and 2 diodes.
i Covers M, and . Waves and Trawler Bands. Ideal
| for home, car or can be flited with carrving strap
I fur outdoor use. Completely portabie—buoilt-in
acrial for wonderful recepllon. Bpecial  circuit
incorporating ¢ R.F. etages, push-pull ontput, 3in.
speaker {will drive lavrger speaker). 8ize 7} x 5}
1iin. (Uses PP6 hattery, availabie unywhere.}
Total cos( of all parpt's :o; (:)‘l;:‘_\.y £3.1 9.6
Parts price st amd easy build plans 2/-.

[TRANSONA sIX| NEW!!

r B Stages—6 transistors and 2 diodes.
A top performance receiver covering full M. aund L.
‘Whaves and Trawler Bands. High-grade powerful maguet
3in. speaker ruakes lisicnlng o pleasure. Push puli trans-
formers for ample power. Ferrite rod aerial. Many
siatione listed in one evening including Luxembourg
loud and clear.
Attractive case in grey with red grille. Size 81 x 4}
13n. (Carrying Btrup 2/- extra).
(Uses PP4 battery availible anywhere). 59 6
Total cost of all parts
Parts price list and eany build plans 1[8.

[MELoDY six | NEW !'!

v 8 stages—8 transistors snd 2 diodes. Our latest

portable radio covering M.
and L. waves. Incorporates pre-tagged circuit
bourd, 3in. hesvy duty speaker, top grade tran-
sistors, volume cootrol, tuning condenser, wave
change slide switch, scnsitlve 8in, ferrite rod aerial,
Push pull output. Wonderful reception of B.B.C.
Home and Light, 208, and many Contivental stations.
Handsome leather look pocket size case,only 63 x 3}

P& P. 38

1{in. approx. with gilt epoaker grille and hand and shovlder straps.
= Total cost of all parts £4'9'6
Parts price lisi and easy build plans 2/-. P.& P35,

IROAMER SEVEN Mk. ||||

5 WAVEBAND PORTABLE OR CAR RADIO.
QLVI.I{\IS:‘NG PERFORMANCE AND SPECIFI-

Y 9 Stages—7 transistors and 2 diodes,
Covers M. and L. Waves, Trawler Band and twa
8hort Waves to approx. 17 metres. Push pull
output for room filling volume from rich toned
heavy duty 5in. spenker. Ferrite rod aerial for
M, & L. waves und telescopic aerinl for 8. Waves.
Air-spaced ganged tuning condenser cnsures wonderful statlon sclcctlon Bimulated
hide case with gilt trim and shouider and hand straps. Size §x7 x din. approx.
The perfect portable and the ideal car radio. (Uses PP9 Battery :wuu ble anywhere),
Total cost of all parts NOW ONLY £5 1
Parts price list and easy build plans 3/-. P. x P, 5/6.

All 18 used in our fi smay he hased ly if desired. Parts priec
lists and ecary build plmu supplied free with sels of pam or amrlabla separalely at
prices ttated, VERBEAS POST 10/-.

RADIO EXCHANGE

27 HARPUR STREET, BEDFORD
Phone 2367 @ Opposite Co-op @® 10-1 p.m. Sats.

2W W-—148 FOR FURTHER DETAILS.
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W:/hnsons 5

RELAYS

4 P.0. TYPE 3000

/ Built to your own specification
Keen Prices

" Quick Delivery

| jContacts up to 8-Changeover

MINIATURE RELAYS
S.T.C. and G.E.C. Sealed

Siemens High Speed Sealed 2,50002 ImHD 4186LE 22/6
2.2Q4-2.20 H96A 19/6 8702 4C.0O. M1092 22/6
1,700Q24+1,700Q HYSE 25/ 000  2CO. M1052 25

Comprehensive range available from stock.

RELAYS MAGNETIC SOLENOID OPERATED

24 volts D.C. 4 make and 4 break 10 amp. contacts. 5C/3944. Brand new,
complete with dust cover, 12/6 cach, post 2/-.

SPECIAL OFFER. Meters 0/15 amp. D.C. 2in. Flush Ronnd. Samples 15/
sach. Case lots of 40 £20. Carr. Paid.

FREQUENCY METERS. 45-55 cycles per second, 230 volt, 6in. dia. Flush
Round. Brand new in maker’s box. £10/10/-. post &/-.

METER RECTIFIERS 1 M.A., 5 M.A., F.W. bridge, 8/6, post 6d.
AMMETYER. 0-3 amps. DC by Tumcr, MC/FR, lSm 80/, post 3/6.
UNI-PIVOT GALVANOMETER, by Cambrldgclnstrumcms 50-0-50 micro-
amps, dia. 4in. Kiife pointer, mirror scale. Complete with leather carrying
case. Ideal for laboratory use, £10, post 3/-.

PORTABLE VOLTMETER. 0-160 volts A.C./D.C., accuracy within 2%,
Rin. mirror scale, knife pointer, in polished case. A precision moving iron
instrument at a very low price, £4 19/6, post 4/-.

PORTABLE AMMETER. 0-3amp. A.C./D.C. 3in. scalc in case with handle
35/-, post 2/6.

AMMETER reading 50-0-50 amp., 2in. Flush Square 17/6 each, post 2/-.
VOLTMETER. A.C. 0/ 300 2!in. Flush Round, 28/-, post 2/-.

KEY SWITCHES (3 position).
P.O. 212. 2 Change Over each
side, 6/6.

P.O. 148. 4 Change over each
side, 13/6.

Other types available, ask for
details.

STROBOSCOPE. 12} cycles G.P.O. No. 5, 30/- each, post 2/-.

RATIO ARM UNITS. Suliivan 600Q + ﬂOOQ 50/-, post 3/-
HEADPHONES. Sound powered 1,600Q type DHR 17/6 pair, post 2/3.
HEADPHONES. High resistance 4, 000() type CHR 17/6 pair, post 2/-.
THERMAL DRYING OVEN. 60-200°C. ivith regulator and pilot lamp,
Mains Input. Made by Baird and Tatlock. * STABILEC,” £35.

LEAK DETECTORS. B.T.H. Portable type mains operated. Based on the
principle that an increase in the halogen content of the surrounding air
causes an increase in the rate of formation of positive ions on a heated
surface. £48.

- MINIATURE SILVER ZINC ACGCUMULATOR. 1.5 volts, 1.5
s ampere. Size 2in, x l l3m. X 0.63in. Weight 1} oz. ldeal for
e model worlk, 15/-, pos|
Ve LEDEX sounmﬁ DRIVEN WAFER SWITCHES. Operating
from 24 volts with standard sizc wafers. Available in 4 bank,
14 bank, 24 bank, all 1 pole 11-way. Prices from 90/-.
MIRROR GALVANOMETERS BB 3000. N.I:.P. Focal length 20 cm. £18.

RACKS-—POST OFFICE STANDARD. Git. high with U-channel sides
dritled for 19in. panels, heavy angle base

RESISTORS EX STOCK IN QUANTITY. WIRE WOUND, HIGH-
STABILITY CARBON, ETC. BEST MAKES AT LOWEST PRICES.
ALSO POTENTIOMETERS AND CONDENSERS AVAILABLE.

AVO TEST BRIDGES. :220/240 volt A.C. Meazure capacities from 5 pf.
to H0 mfd. and resistances from 5 ohms to 60 megohms. Valve volt-meter
range 0.1 to 15 volts and condensers leakage test £8/19'6, post 5/-.
BRIDGE MEGGERS. Evershed and Vignoles 500 volt serics 11 complete
in leather case, £40, carriage paid

BRIDGE MEGGER TESTING SET SERIES 1. \With resistance box and
leads 1,000 v., 0-100 megohms. Usnal price £189. Our price £75.

ONE HOLE FIXING SWITCHES
12/- per dozen 15/- per 100

SINGLE-POLE Double Throw 3 amp. 250 \.C.
Can be used as ON/OFF or CHANGE- OV.LR SWITCH. v

SMALL IMPULSE COUNTERS

High Speed Type
to lMPULSES PER SEC.
WITH 4 DIGITS
100v., 50v., 24,, i2v., or 6v. D.C.
WITH SLIDE-ON METAL
COVER 3} x | x lin.

Afso supplied with auxiliary i
concacts normally open, 7/6 extra. 35/_

’0

L. WILKINSON (CROYDON) LTD.

LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

Phone : THO 0236 Grams : WILCO CROYDON
2W W-—149 FOR FURTHER DETAILS.
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WIRELESS WORLD

UNIVERSAL AVOMETERS

Guaranteed perfect working order.
Supplied complete with leads, bat-
teries and instructions.

Model ** D,” 34 range... £8 19 6
Model “7,"" 50 range... £11 0 0
Registered Post 5/- extra.

MICROAMMETERS
0-500 microamps. 2fin.  circular
flush panel mounting. Dials en-
graved, 0-15, 0-600 volts. BRAND
NEW. BOXED. I5/-. P.P. Ifé.

HEAVY DUTY AUTO-
TRANSFORMERS
0-115-230 volt step up or step down.

Brand new. Boxed e U.
3 kYA. £7/10/-, carr. 7/6. 7.5 KVA.
£1S, carr. £1.

230/250 VOLT A.C. MOTORS
; x 3in. dia., 90 watts, 5,000 r.p.m.,
fin. spindle. 22/6. P.P. |/6.

1 K.V.A. iISOLATION
TRANSFORMERS
230 v. Pri. 230 v. Sec. Boxed, £§
each. Carriage [0f-.

VARIAC TRANSFORMERS
24 amp., 230 volt primary, 185 to
250 volt output, £12/10/-. Carr. 10/-.

TELEPHONES TYPE
Sound powered, generator
ringing, 2 line connection.  Fully
tested, £4/19/6 pair. Carr. 5/-.

MINE DETECTOR No. 4A

Will detect all types of metal. Fully
portable. Complete equipment sup-
plied fully cested with instructions
39/6, carr. 10/6. Bagtery 8/6 cxtra.

g
beli

| SILICON RECTIFIERS

OA 202 miniature 51I|con rec-
tifiers 1/- each.

Please add postage.
Discounts for quantity.

FIELD TELEPHONES
TYPE “F”
Suitable for many applications.

Generator bell ringing, 2 line con-
nection. WYith batteries and wooden
carrying case, fully tested, £4/19/6 per
pair. Carr. 5/-.

SUB-STANDARD

D.C. AMMETERS
9 ranges, ISOmA_  ISA,3A, 75A,
15 A., 30 A, 60 A, 300 A, and 450 A,
Housed in teak portable case, 8in.
mirror scale. Supplied brand new
with all shunts and leather carrying
case, £15 each. P.P. 10f-.

400 v. p.i.v. 4.7 amp. Ti6

200 v. p.i.v. 6 amp.. 5/6

800 v. p.i.v. 500 m/A 5/6

1 @& 400 v. p.i.v. 500 m/A 3/6
q‘g 70 v. p.i.v. | amp... 3/6

R.C.A. AR88D
RECEIVERS

New release. few only avail-
able. Frequency coverage on
6 bands 550 kefs to 32 mefs.
Operation 110/230 v. A.C.
Available in really excellent
used condition, fully checked
and guaranteed perfect order.
£45 each. Carr. £2.

P.C.R2 COMMUNICATION RECEIVERS,
Give excellent performance for very modest outlay. Frequency
coverage on 3 bands 800-2,000 metres, 190-550 metres, 6-22 mcfs.
Supplied in perfect working order with circuit, £5/19/6 each, carr.
10/6. The receiver can be supplied with internal power unit to
operate on 200/250 v. A.C. at 39/6 extra, or plug-in external power
| supplies are 35/- each

AVO WIDE RANGE SIGNAL GENERATOR
Frequency coverage 50 kefs. to 80 mcfs. in six turret operated ranges.
For use on standard A.C. mains. Packed in original transit cases with
accessories.  Supplied in as .new condition, fully checked before
despatch, £15. Carriage 10/-.

NATIONAL H.R.O. RECEIVERS

SENIOR MODEL. Supplied complete
with full set of 9 coils covering 50 kcfs. to
30 mcfs. Each receiver thoroughly checked
and available as follows:—

TABLE MODEL. As new con-

dition ... 25 0 0

TABLE MODEL. Good used
| condition . £1919 0
RACK MODEL. As new condition ... . £€22 10 0
RACK MODEL. Good used condition .. .£18 18 0

| | Carriage £1 extra all models.

N.B. Rack model is iddntical to table model except front panel is
extended to mount into 19in. rack.

200250 v. A.C. power packs for all above receivers, also sold separ-

ately, 59/6 each, carr. 5/-.

PRECISION COMBINATION VOLTMETER/AMMETER
Two separate instruments housed in polished wood case, 6in. scales
with knife edge pointers. Ranges as follows:—

Volts A.C. and D.C.: 0-160-300-600 volts.

Amps. A.C. and D.C.: 0-25-50-150-200 amps.

Supplied complete with current shunts, leads and leather carrying
case. Brand new condition, fully tested. £9/19/6 each, carr. 7/6.

HALLICRAFTER S-36 V.H.F. RECEIVERS
110 volt A.C. (transformer supplied for 230 v.

£40

F.M./AM. 27-143 Mc/s.
A.C.). Improved version of S-27. Tested before
despatch. Brand new boxéd with instruction manual.

TELEPHONES TYPE ‘L’

2 line connection, generator bell
ringing. Complete telephone inter- ¥
communication. Supplied in excel-
fent condition, complete with bat-

teries, fully tested, only 69/6

per pair

each
Carr.

£2

e

Carriage 5/-.

MODEL RXé60 AMATEUR COMMUNICATION RECEIVER
4 Bands, S50 kc/s-30 Mcis. Special features:—S Meter—AML—BFO
—Electrical band spread—internal Sin. speaker—head set socket—
tone control—standby switch—3 aerials loop, wire, telescopic—
200/250 voit A.C./{D.C. Brand new guaranteed with manual, 224/15/-,
post paid.
HEAVY DUTY POWER SUPPLIES

Input 200/250 volts A.C. Three H.T. outputs. 2 x 400 volts 175 mA_,
350 volts 225 mA_, all fully smoothed. 2x 6.3 v.5amp., 6.3 v. 4 amp
12 v. .5 amp. Sugpl:ed in_perfect condition. £5/10/- each. Carr. 32[_—

LAFAYETTE BRAND TAPES

First grade quality American Recording
Tapes, brand new, guaranteed.

Sin. std., 600(t. acetate 8/6
Sin. L.P., 900ft. acecate . 10/-
Sin. D.P., 1,200ft. mylar... 15/
5%in. L.P., 1,200ft. acetate 14/6
53in. D.P_, 1,800ft. Mylar 21/-
7in. std., 1,200ft. Mylar ... 12/6
7in. L.P., 1,800ft. Acetate 15/~
7in. L.P., 1.800ft. Mylar . 20/-
7in. DP 2,400ft. Mylar. 25/-

Special dlscounts for quantities. Postage

2 -, over £3, post paid.

| Packed

MARCONI
CR100/8 RECEIVERS
BRAND NEW

in  original transit cases
and complete with handbook/manual.
60 kefs to 30 kefs. 200-250 volt A.C.
operation. = Tested before despatch.

£35

A few CR.I00 receivers available
in good used condition, £21.

MINI FLUX—HI-Fi TAPE
HEADS

Set of 3, record, play back

Only 29/6 a set. P. & 9

Carriage £2.

erase.
d.

| NOMBREX INSTRUMENTS

I. Transistorised

audio generator.
10-100,000 cfs............ £15 2 3

2. Transistorised Signal Generator.
150 kefs.—350 mefs.... £7 18 6
3. Transistorised C.R. Bridge. 1{)—
100 meg(), | pf.—I100uf £7 2 3
4. Mains operated transistor power
unit [-15v. .. £517 0
S.A.E. for full decails.

OSCILLOSCOPES ’
All guaranteed perfect order.
. £

Erskine I3A 27 10
Cossor 1035 . £45
Solartron D300 £30
Solartron CT316 £75
Solartron CD518 £75

Solartron CD568

EMI WMS ..

EMI WMSA
Carrlage ex:ra

R.C.A. PLATE
TRANSFORMERS
Pri. 200/250 v., sec. 2,000-0-2,000 v.
500 mA., tapped 1,500 v. New.
Boxed £6/I0/- Carriage I5/-.

DUMONT KIOSIPI
DOUBLE BEAM C.R.T.
Twin Gun. Brand new, boxed, 59/6.

P.P. 3/e6.

MARCONI| TF-885
VIDEO OSCILLATORS
25 ¢/s~5 Mc/fs. Supplied in guaranteed
as new condition, £45 cach. Carr. 30/-.

MINIATURE PANEL
METE

TERS
For 14in. dia. panel hole.
0.50uA.  39/6 0-300v.D.C. 27/6
0-500uA 32[/6 ''S”" meter  35/-
0-1 mA. 27/6
0-5 mA. 27/6  Post paid.
CONSTANT VOLTAGE
TRANSFORMERS

95/130 v. input I 15 v. output 500 watts
Can be used in series for 230 volt,
£4 each. Carriage 10f-.

WESTON MICROAMMETERS
MOVING COIL RELAYS
Brand. NEW, boexd, fully guaran-

teed, 42/6 each. P. & P. 2f-
Hours of business: 3 LISLE STREET,
9 a.m.—6 p.m. Half Day Saturday.
34 LISLE STREET, 9 am.—6 p.m.
Half Day Thursday.

(RADIO) LIMITED

Cables:
334 LISLE" STREET, LONDON, W.C2

Phone: GERRARD 8204/9155

SMITHEX LESQUARE

2W W—150 FOR FURTHER DETAILS.
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GUNFIRE TIME SWITCH 55/- "2 ™

Type G509 Mains Operated Time Switch
originally supplied for use with Sigmund
Pumps in heating installations for standard
200/250 v. A.C. 50 c¢/s with switch contacts
rated at 20A A.C. Consists of synchronous
clock motor operating two pre-set on/off
contacts which can be positioned to switch
on and off at any chosen time once every 24
hours. Pre-setting dial housed in hammer bronze metal case with clear
plastic cover and complete unit is mounted over wall fitted push-on

INFERENTIAL FLOWMETER TRANSMITTER £8

Consist of machined light alloy cylinder containing polished venturi
of 2in. minimum diameter, in which a balanced and almost frictionless
magnetic impeller is rotated by gas or fluid flow through the bore.
An inductive pick-up element screwed into the outside wall of the
cylinder is influenced by the rotating impeller, and the resulting signal
frequency can be analysed to provide an extremely accurate measure-
ment of flow over a very wide range. Size overall: 7in. long » 2jin.
{indc . 3lin. high. Fitted with 1}in. BSP connections at either end.
nused.

socket and terminal holder to facilitate removal and replacement for
resetting purposes. Size overall 4}in. 2kin. wide X 3}in. deep.
Brand new in makers cartons.

@ WESTINGHOUSE SILI- @ OC71 TRANSISTOR.
CON DIODE. Type RCTD. Two for 6/6.
Max. P.LV. 1,000 R.M.S.

330 v. Max. current 500 @ IN70 Diode Germanium

PENN VACUUM SWITCH

Designed for automatically starting and stop-
ping motor driven vacuum pumps. Two-pole
electrical contacts open on pressure increase
i\l’acuum decrease). Effective range is 5 to 29in.

g; ‘‘cut-in’ and °‘cut-out’’ point settings
can be adjusted as required. Units can be
mounted vertically or horizontally. Unused
stock manufactured in the U.S.A. and supplied
complete with instructions.

27/6 post and packing 2/-.

mA. 7/6. Point Contact Diode, equi-

valent QASS. Max. re-

@ PIEZO CRYSTAL com- verse voltage 115 v. Max

plete element with ribbon forward current 150 mA.
contact leads, ten for 12/6. Two for 2,6.

CONSTANT VOLTAGE TRANSFORMER 15/- [z 9/

An ingenious and magnificently constructed device by a leading
British manufacture. Consists of a specially wound transformer and
Visconol condenser which provides a constant voltage output of
7.5 R.M.S. at 200 mA. with a power factor of 1.0 from any 50 cfs.
A.C. input between 5.6 and 9 volts. Size 3 x 2] % 3in. high. Unused
and fully guaranteced.

SEND 1/- FOR 40-PAGE CATALOGUE AND
HYDRAULIC PARTS HANDBOOK !

HIGH VOLTAGE
INDICATOR

High grade Electrostatic meter and heavily insulated probe assembly
for voltage measurement up to 11 kv. Meter is slide mounted over
insulated probe between two flash-over guards, and is moved to
either extremity of slide arca to provide twin range facility of 0-5,000
volts and 0-10,000 volts at full scale deflection. 3ft. long x ‘in.
diameter probe has insulated rubber handgrip, hang-up loop, and
heavy brass tip. Meter is provided with 6ft. long heavy copper
braid earth connection terminated in powerful £3

bulldog clip. In wooden transportation case. Carriage 5/-.

f
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sistance to 1 Meg.; Capaci-

—20 to +36; Output jack 0.1.F; Declbels from
for Audio measurements. [ +38. Size: 3y X 5%
Blzesdhx 3 x Lyin, €319/, | £5/19)6

LAVOIE UHF WAVEMETER

72 Mc/s. Complete with correct Calibration Chart.
clags condition. Batterv operated and portable, Size

8 x 7}in. ONLY 5311212 {carriage 7/6).

2,000 OHMS PER - VOLT | 20,000 OHMS PER VOLT
TEST M ETE Rs MODEL TP-10. Reads A.C. l MODEL TP-55, Reads vol- |

aud D.C. volts up to 1,000; | t1gef up to 1,000 D.C. at

D.C. cum-u!: to 5‘:)011;A:' Rc: 20,000 ohms |;cr volt and PANEL METERS

A.C. ":u’l‘l‘ggo“"-mﬂi ‘Dﬂ‘ 25 mlmmme-\n DA 2iin. Proj.
e F; Decibel current to S00mA; Realatunce | foircular 59/8. 50 mictoanipe, D.C.

tance to 1uF; Decibels from | /"5 Mege; Capacitance 10 | §9in. e sivcoter, B8 100 tiios

d . - 4 . D.C. 2
MODEL 105, Coverage 175/ '} Proj. cirenlar, 7/, 300 volts A.C.
Kiret | Login, Flush clrewiar 25j-. 500 volts

20 to | famps. D.C. 2Hu.
13, [ 1200 allliamps.
circnlar, 12/6.

1 94 AC. 2in. Flush circulnr. 25/-. {

with 9 coil sets covering 50 Ke/s to 30 Mej/s. Used
goud condition, aerial tested. A few Jate. Model 5T
1.0. valves, £22/10/0 (plus carringe 30/-).

HRO SENIOR TABLE MODEL RECEIVERS. Completc {

sades | RECORD INSULATION
TESTERS. Read up to 20 megs. |
at 500 volts pressure. Over-

DOUBLE BEAM OSCILLOSCOPE TUBES || hauled, and in perfecc order. | . /% Lo vl oo o o

ONLY £8/10/-.

Another purchase of Type CV 1596, equiva- VOLTMETER
Ibem:cto Co;;g; 09D a)s usdec’l_' in IOsc;lkésco?es : A First Grade Moving Iron
y Cossor series) an artley rskine : P :
N e TELESCOPIC AERIAL = 8| o bt 150 volts A,
30,000 OHMS PER VOLY Brand new in QB sections 30in. open, Sin. closed, | “5#5, 720 INE UP 18 S50 VOTER
MODEL 500. Reads voltages maker's crates /- (carriage 5/-) with }in. projection. Chromium h b il o) 8 =7 .eh‘
up to 1,000 D.C. at 30,000 ohms plated and ideal for a variety of | 'N substantia A SER
per valt and AC. at 15000 | AMERICAN DESK TELEPHORNE complete | e ONLY 10/6. removable lid, overall size 8} x
-o.p.v.; D.C. cur.ent to 12.mps.; | with handset. Non-dial type, but has internal bell. . 8; x S54in. Made for the Air
gmﬂgg%cg i";g‘f{‘&?ﬁ‘ﬂ'ﬂ: Ideal for extension or inter-com. BRAND NEW. Ministry by Everett Edgcumbe,
intcinal  Buzser  forl audinle ONLY 30/-. (Post 4/-). MINIATURE MOTORS, Ideal | and in perfect order. Brand

warning of direct shoitz nnd | ACOS 39/I STICK MIKE with screened lead and [for models. Operate on 5-6 v. | New and Unused. £S'O o
blocking vondenser ior AF | table stand. ONLY 32/6. (Post i/6). D.C. Size. 1} x Igkin. plus jin. ONLY - W,
nutput incasurements.  8ize | CRYSTAL DESK MIKE with screened lead and | spindle. Brand new §/-. Can also be supplied for 50 cycles,
3% x 8f  in. £8/19/6. | pyilt-in stand. ONLY 15/-. (Post 1/6). | { use either 0-150 or 0-306 volts.

““ Practical Wireless ' 6 TRANSISTOR PERSONAL RECE!VER. 2 band
BCR| COMRUNICATIOMNERECEIVERS rinted circuit, ecc, Building cost £1.19.6. ** Pocket 4 TRANSISTOR
Manufactured by Pye and Philips. One of the Army’s most versatile and | gERSONAL. Ideal for beginner. Building cost 42/6.

sensitive sets. RF stage and 2 of IF, using 6 British 1.O. type valves. Large All components sold separately price lists for either of above, S.A.E.

180 degrees illuminated and calibrated dial. Flywheel tuning with locking | HETERODYNE FREQUENGY METERS TYPE LM14

device. Aerial trimmer. Tone and volume controfs. Band switch. Front 1 5

panel jacks for speaker or phones. In blfack metal case, size 17” L x 8" H x 10" Frequency runge "-’“'29'000 ke, iu 3 bands. This is the Unitoll Btates Navy Model

D. Model PCR2 covers 6-22 Mcfs 200-550 metres, and 850-2,000 metres of the well-known BC.221 Frequency Meter, hnt,_ has muny additional featores which
. E ' " g " | increare its usefulness tag. stabilisation circuits aml Crystal control ensure extreine.

£5.19.6. Mode! PCR3. As‘PCRI but has 2 Short Wave Bands. 2.0-7.0 Mc/s acenracy and In addition it is Btted with an Internal Modulation switch to allow ure as a

and 7.0-23.0 Mcfs, and Medium Wave Band [90-550 metres. ONLY £8.8.0. | Sigual Generutor. Size ouly 8lin. » 8in. x 8tin. Full inforntin on request.

Both types used but excellent condition. Every receiver aerial tested before | §oe00n TYPE 1035 DOUBLE BEAM OSCILLOSCOPES, .\ ¢ v onlv © thess modlern
despatch. Add 10/6 carr, both models. De- | scopes, overhauled and ingwi fect order ON LY £45. Furthur details opieucat.

signed to operate from bulky EXTERNAL
e BBy B A e e e HARRIS ELECTRONICS (LONDON) LTD.
INTERNAL- PACK for 200/250 v. A.C. at | [38 GRAY'’S INN ROAD, LONDON, W.C.i Telephone TERminus 7937

extra cost of £2. ~ S.AE. for illustrated Please include carriage costs on ALL items. Open until | p.m. Saturdays.
leaflet. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross.

2WW-—152 FOR FURTHER DETAILS.
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(PLEASE NOTE OUR NEW ADDRESS)

Terms of Business: Cash with order or C.O.D.

MAILPLAN

Dept. WW, 126 Hamilton Road, West Norwood, London, S.E.27.

Callers welcome. (Mon.—Fri. ¥ a.;n.——lﬂ.iﬂ) pan. 1,30 pm.—3.30 p.m.). B.AE. with cunquiries please.

OFFER

Tel: GIP 6166 (PBX)

Immediate Despatch Service
Best Value for Money

- All items advertised have been approved
[ by our technical team of qualified engineers

THE ¢« BEUKIT?”

Completely Transistorised—Easy to Build.

C.C. TELEVISION CAMERA KIT!

v T

These Kite should not he fused with  wavuiact
to be built by the amateur without the :
unlyue design, only one coil to tune.

EASY STAGE PURCHASE SCHEME
Kit No. | £18 17 6  with epecitication.

principles of vdicon (ube, scanning assembly and
optica) system dingrium.

Klt NO. 2 "6 '0 0 with printed cirenit
bouwed and i & circujt ding layout
instructlons and ln-lrucl ion Mantal,

Kit No. 3 £8 0 0 with all transistors and

semi-comluctors.

Kit No. 4 £6 0 0

with all etal work.

Plux Ti8 Foxt & Phy. for ench Kit. Send S.A.E. for full
detnils of vacl Kil. (Kits cawnot be aplit.  Insiruction

An exciting NEW HOBBY!

YOUR OWN T.V. CAMERA

* surplus.” They nre s enatlovones line, speclally designed
| nf expensive test equipincot.
Ringle printed board reduices wiring to 4 winisnun,

BUILD AND OPERATE

The wide band video amplifier Is ot

SAVE MONEY .

with the Complete Kit, less vidicon
and lens, in attractive display box.

£48 Plus 7/6 P. & P,

Factory assembled and tested Camera
with vidicon, less lens, available at
69 gns.

The madst exciting advance ever
in ‘““Do-it-Yourself’’ Electronics
... this kitis a
WORLD FIRST!

The Camers works in confunction with a standard 405 Line
T.V. Set. i

SEE IT NOW!

Demonstrations are beld dxily at our Showrooms,
The best way to learn about Transistors and
T.v. Comerasis to make o ‘BEUKIT’ !

Experimenters’ Vidicon

provide good pictures but have some spots andfor
blemishes. Only £12 plus 7/6 p.p. All Grades of
Vidicons Available.

ECONOMY TYPE T.V, LENS BEULAH ZI
This lens is a good buy for any T.V. Camera. It has
o fixed iris F{2. Adjustmentis carried out by Beam
and Target controls, Focal length 1.5in. Very
adaptable, will focus at 9in. to infinity. Holf the
price of others! ONMNLY £11 plus 2/6 p.p

Don’t spend time and money seeking ts!

® Bnulll Physical Rjze.
®

MATLPLAN carry stocks of thousands of semleonductors:
transducers, T.V. transfurmers, scan colls at really oom-
petitive prices. A small sclection from our stocks.

INTERNATIONAL RECTIFIERS—SILICON

8DBIA 100 I'.L.V.. 5/~ SDY2A 1 P.1YV.. 5/8
8D94A 100 PV SDWSA G0 PV, 7/6
SDOI0A for, " Wirvlesw Worki'™ Oscillokcopw, 12/- ench.

Full range of quantity prices available.

ble Receiver and Transfonoer Heads.
[ J Bngh Q. High Efliciency-
® Wide Beam Width,
@ 8hielded Non- Interfercnce Housing
FOR
® Industrial Automation.
® Remote T.V. Control.
@ Madel Control.
® Intruder aud Circuit Alarmr.
@ QGate, Tool and slimilar Contrals.
From 78/

cich.  Generous sjhuntity «liscounts.

The D.T.V Group are Sole distributors of Gulton Transducers.
NEW ESSENTIAL COMPONENT KIT NO.

‘Cantalns the seven transistors required for both transmitter and receiver
Two 1404 Trausducers, otue 40 kefs. 5 : 1 Transfonacr. two Tranalucer Plugs, on TX/R X Cireuit Diagram.

1404K  £10 7 0 post free.

NEW !!!
Two Octave 7%
Electronic \‘
ORGAN
Transistorised =
Battery ONLY
operated  £5.19,6 '

Not & loy—a new clectronic
invention. No musfcal knowledge reguircd—ean be

played immcdiately. Full mange of notes.  Each note
tunable. fdea) for the youngster or for any group
Inoking for n new - electronic ™ sound. Ax used by many

finous groups all over the world. 8how your fricids how

7-STATION DE LUXE
TRANSISTORISED
INTERGOM

The very latest
In aoffice and
fuetory  com-
munni¢ution.
Calllng I8 audio
and visual. DBattery
operated  but
conmnnes

when calling or talking.
Neat, compaet. attructive
onits, extensions rupplied
separately np to 6. Nattery

MASTER
14 gns.

8-12 kv. D.C. R.F. Unit

A compact, high voltage unit
for Electronic and T.V. Equip-
ment. Peak output 12 kV at
so0uA. The oscillator valve
is a 6P25 and the D.C. is f;
smoothed by a 20 kV .0005
uFd capacitor or a 15 kV
0ot »Fd capacitor. Screened
to prevent radiation. D.C.
required 300 v. at 30 mA.[
6.3 v. at 1A,

£12.

10.0

each net

talentell you are withont any real effort.  Supplied tife #00 hours. r &P .l‘rrr-
:?:;'plelsll\;ngpgnr;(nu“«)?ns: “T;II.:: hl;;.-;_ “«'i';,p::/i‘(‘d{vi:ﬁ HALF THE PRICE ;xt;gneoa:;
order, 4 monthly payments ol 22/8 each. oF OTH E R M A KES ! 3 g& P )
! -H- MODEL TR-58 TESTMETER
NEW! BEULAR E-H-T UNIT i i

D.C, VOLTAGES: 0-10-50-250-500-1,000
V. 20000 obms per volt).

A.C. VOLTAGES: 0-10-50-250-500-1,000
V (16,000 ohwus per voit).

D.C. CURRENT: 0-50 Microamps:
0-5-50-300 mA.
RESISTANCE: 0-10:100 K ; 0-I-i0

Meg. (Centre scale readings @ ohms:
620 ohias; 6 2 K.; 62 K.

CAPACITANCE:  0.0001-0.005
tarads; 0.005-0.1 Microfnrade.

DECIBELS: —20 to +3¢ dB in 2
Tanges.

Micrn-

Manua! cannol be '"I’Il’"‘d separatrly.) Benii for details of Industrial Range of T.V. Olm«_rlu
GULTON TRANSDUGERS Type 1404 ““COSEM ”’ ENTERTAINMENT
GOMPON ENTS SEcTION With th:se speciol features: 189 TRANS'STORS!

bf'c\- transistore of the highest quality. wanaiactired In
France by u Campany in the world-famons C8F Group.

COMPARE PRIGES—These will save you money

COSEM EQUIVALENTS PRIGE (each)
SFT.308 0c44 5
0047} i
SFT.308 0c45 5/
0c48
sn‘ 352/ Y§ ) 5/~
T.352 oc71 5/~
sr-"r 322/YS oc72 51
00303 1
SFT.353 oc7s 5=
SFT.130 oc?9 -
SFT.131 0CS80A 18
SFT.318 0C169 8/~
SFT.354 0C170 8/-
SFT.357 0C171 9/~
SFT.243 0C308
TF66/60 10/
SFT.226 gg"s
: .4
ASY26 /6
SFT.228 ASY2? 9/6
SFT,358 AFT115 816
SFT.319 AF127 8/8
DIODES
COSEM EQUIVALENTS
+FD.108 CAS1 23
SFD.104 0A70 2/-
SFD.110 OA79 23
GENEROUS TRADE DISCOUNTS  AVAILABLE

FOR QUANTITIES.
QUIRIES INVITED.

Please add 1/6d. postage and handling charge on
complete order.

MANUFACTURERS EN-

Fully Transistorised

TELEPHONE AMPLIFIERS

Heur “phone calls toud g clear with this boon
to telephone users. Modern styling. Suction
Inductive Coupling.  Built-in  Speaker and
Volume Cbrtrols.  Size only: 44in. x3in. x1kin,
® Frec your hands when answering
those technica! calls.
e Savg time whilst ringing a number.
o Enable a number of people to hear

the call.
Mailplan 69 Complete with Batt.
