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NPN DIFFUSED JUNCTION

SILICON POWER
TRANSISTORS

2 TO 30 WATTS DISSIPATION Al 100'C

OUTSTANDING FEATURES

* Extremely low saturation resistance
* High current and power dissipation ratings

* High beta at high current
* High temperature performance (up to 175°C)

HIGH POWER TYPES

MEDIUM POWER TYPES

LOW POWER TYPES

XC703 XC713 XC723
Maximum collector/base voltage (volts) 60 60 60
Maximum emitter/base voltage (volts) .. 12 12 10
Minimum hfe Wee = 4V, Ic = 200 mA) 15

(Vce = 4V, Ic = 750 mA) 15
(Vice = 4V, Ic = 1.5 A) 10

Average fc, (Vcb = 28V, Ic = 5 mA) (Mc/s) 1.5
(Vcb = 28V, 1c = 5 mA) (Mc/s) 1.25
(Vcb = 12V, Ic = 100 mA) (Mc/s) 1

Have you our latest transistor data sheets? A request on your business notepaper µill bring von a set made up to date.
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Educating Television 
THE title of this month's comment is ambiguous 
but we hope that before we have finished the ob- 
scurity will have been clarified and the dual mean- 
ing established. 

In the voluminous evidence submitted both 
publicly and privately to the Pilkington Committee 
the quality of television programmes has been the 
subject of a little praise and much criticism. It 
would seem that in order to fill the existing chan- 
nels and transmission time the broadcasting 
authorities must make use to a considerable extent 
of routine repetitive material and that this material 
must be the kind which causes upward trends in 
the audience research departments' statistical 
curves. If in the future we are to have, as is tech- 
nically feasible, three, four or even five alternative 
programmes, where is the extra programme material 
to come from? There is little doubt that tele- 
vision audiences already suffer from a surfeit of 
quiz programmes, lower than top -flight variety 
shows and " horse operas " and that many licence 
holders are returning to sound broadcasting, the 
much maligned " steam radio," for relief. There 
is, metaphorically, a turn in the tide, a period of 
slack water which may look dull to lubberly on- 
lookers on the shore, but which sailors and pro- 
fessional watermen recognize as a period of oppor- 
tunity for getting things done before the stream 
takes a new direction and dictates their future 
movements. In our view the time has come to 
experiment once again with more programmes of 
a documentary and " educational " character in 
peak viewing hours, though they must not be so 
labelled. With so much emphasis by politicians 
and the Press on the need for more scientists and 
technologists the layman's interest and curiosity 
is already beginning to stir. He would like to know 
more of what it is all about. Here is an inex- 
haustible source of arresting programme material 
-enough to keep a score of programmes going, and 
without having to pay " star " entertainers' fees. 
But there must be no attempt to " popularize " or 
talk down to adult audiences; after all, their mental 
age is at least as high as the sixth formers whose 
schools broadcast programmes are enjoyed by 
many a housewife during the afternoons. The 
Royal Institution lectures of Sir Laurence Bragg, 
seen recently in " Science on Saturday" set the 
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standard by which any future plans might well be 
judged. We hope that the response to these lectures 
will help in educating television programme direc- 
tors to a re- assessment of public taste and interest. 

Of the importance of the role of television in 
educating those who would or must acquire know- 
ledge there can surely now be little doubt. 
We agree with our contributor " Diallist " (June 
issue, p. 338) on the distinction between lecturing 
and teaching and of the value of personal relation- 
ships in adjusting the difficulties arising from 
differences in the rate of absorption of ideas, but 
the scale of the educational programme and the 
size of classes does not always permit the achieve- 
ment of this ideal. Many must reach the end of 
their schooling half taught and will have to com- 
plete their education, as many have done before 
them, from books. Television can not only stimu- 
late but powerfully help them to do. so. The tele- 
vision broadcast of a physical experiment is already 
more convincing than any still picture, and, with 
colour, the teaching of chemistry and biology will 
be greatly reinforced. 

The way ahead can already be seen in the United 
States where Educational Television, a non -com- 
mercial and widely distributed service, is already 
being broadcast by more than 50 stations, serving 
an estimated 70 million people. In sparsely popu- 
lated areas the service is supplemented by airborne 
transmitting stations. Outside school hours (6.30 
a.m. to 7 a.m. each morning) programmes such as 
" Continental Classroom " give courses on contem- 
porary mathematics and physics and claim a large 
following. 

Here we have all the clues as to how television 
can benefit and benefit by education. From the 
vast store of human knowledge subjects selected 
primarily to awaken interest can be introduced 
during peak viewing hours. For those who wish to 
pursue the matter further, other channels could 
provide courses for serious study at intermediate 
and advanced levels, with repeats for the slow 
learners and even for bright people who do not find 
the first times of viewing convenient. We are in 
favour of as many television channels as the spec- 
trum will hold; there should be no difficulty in 
keeping their programme time fully and beneficially 
occupied. 
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Negative Feedback and Power Output 
EFFECT OF NEGATIVE FEEDBACK ON THE OVERLOADING OF A.F. AMPLIFIERS 

By S. W. AMOS,* B.Sc. (Hons ), A.M.I.E.E. 

IN his article " Negative Feedback and Non - 
linearity " in the April 1961 issue of the Wireless 
World, Cathode Ray has shown that the effects of 
negative feedback on distortion caused by curvature 
of valve characteristics are not so straightforward or 
so beneficial as might be supposed. In his article 
" Cathode Follower Distortion " in the following 
month's issue, Cathode Ray continued his critical 
appraisal of negative feedback by pointing out that 
distortion may arise in negative feedback amplifiers 
if the rise time of signals is short or their frequency 
high. 

This article shows a further limitation of negative 
feedback which has nothing to do with the curvature 
of valve characteristics and is not confined to signals 
of short rise time or high frequency. The effect 
discussed here would in fact occur with perfect 
valves (having straight, parallel and equidistant 
characteristics) and at low frequencies. Briefly the 
main point of this article is that the application of 
negative feedback to an amplifier can reduce the 
maximum undistorted power available from it. 
Because negative feedback reduces harmonic distor- 
tion it might appear that feedback would increase 
the power output for a given percentage of total 
harmonic distortion and, in an output stage incor- 
porating a perfect output transformer, this would 
be true. For practical amplifiers, however, and in 
particular for the small a.f. amplifiers incorporated in 
receivers, feedback reduces the power output avail- 
able. 

We will first consider an ideal amplifier contain- 
ing a single output pentode rated for 10 watts maxi- 
mum anode dissipation. Such a valve is probably 
rated by the manufacturers as providing 4.5 watts 
output at 10% total harmonic distortion. Now sup- 
pose negative feedback is applied to the valve and 
that the input signal is increased to keep the power 
output constant. By this means it should be pos- 
sible to obtain the 4.5 watts output at, say, 1% total 
harmonic distortion and if the input signal is now 
further increased in amplitude until the distortion 
again reaches 10 %, the power output must exceed 
4.5 watts. The increase in power cannot be very 
great because, for a sinusoidal signal, the maximum 
efficiency of a class -A stage is 50% and for a 10 -wait 
pentode this corresponds to 5 watts. We would 
expect, therefore, that negative feedback would 
enable us to obtain a power output between 4.5 and 
5 watts for 10% total harmonic distortion. 

In this calculation we did not mention any effects 
due to the output transformer : in other words we 
assumed it to be a perfect component with no resist- 
ance, with infinite primary inductance and with no 

* Engineering Training Department, British Broadcasting 
Corporation. 

leakage inductance. The effects of the finite primary 
inductance of a real transformer are considerable, 
and, in fact, turn the power gain deduced above into 
a loss. 

To understand this consider again the pentode 
discussed above. Let the h.t. supply be 250 volts 
and the mean anode current 40mA; this corresponds 
to the rated maximum anode dissipation of 10 watts. 
If the knee voltage is taken as 5G volts the maximum 
undistorted anode voltage swing is 200 volts. The 
maximum undistorted anode current swing is 40mA 
and the most efficient use is made of the valve when 
maximum voltage swing and current swing occur 
together. This can be assured by using the optimum 
value of anode load which is given by 200/(40 X 
10 -g), i.e., 5,000 ohms. For such a load value the 
maximum power output is given by 

P V 

2 

200 x 40 x 10-3 
2 

= 4 watts 
To obtain this power the load into which the pen- 

tode operates must be 5,000 ohms at all frequencies 
in the passband of the amplifier. Now the resistive 
anode load is shunted by the reactance of the 
primary winding of the output transformer and part 
of the output current of the valve flows in the re- 
actance. This represents a loss of output power 
because only the current flowing in the resistance 
load is available as useful power output. The primary 
reactance is, of course, directly proportional to 

6 7 8 10 IS 20 25 30 40 50 

PRIMARY INDUCTANCE (H) 

Fig. 1. Dependence on primary inductance of the maximum 
undistorted output power available at 50c /s from a 
pentode rated at IO watts anode dissipation. 
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Fig. 2. Illustrating the fall ir power output at low fre- 
quencies for a primary inductance of 5H. 

frequency and this loss is therefore most serious at 
low frequencies. This reactance causes, in fact, a 
bass loss the magnitude of which depends on the 
inductance of the transformer primary. 

Supose we decide that a 3 dB loss can be accepted 
at 50 c/s : this means that half the output of the 
valve is lost, half the current flowing in the resistance 
load and the other half in the shunt reactance. This 
occurs when the reactance of the primary winding 
at 50 c/s is equal to the optimum load (5,000 ohms). 
This gives the primary inductance at 16 H. 

A larger value of inductance gives a smaller bass 
loss and a smaller inductance a greater loss. The 
small output transformers used in receivers have an 
inductance of the order of 5 H. This has a react- 
ance of 1,571 ohms at 50 c/s and the signal - 
frequency output current of 40 mA from the pentode 
divides, at this frequency, 12 mA flowing in the 
resistive load and 38 mA in the shunt reactance. 
These currents are in the ratio 1,571 :5,000 and are 
in quadrature, their sum being given by (122 +382) 
_ 1600 =40mA. 

The current in the resistance load is thus only 12/40, 
i.e., 3 /10th of the value at higher frequencies, e.g., 
1,000 c /s. If the load is a true 5,000 ohm resistance 
the voltage across the load is also reduced in the 
same ratio (to 60 volts), and the power output at 
50 c/s is only (12 X 10-2X 60)/2, i.e., 0.35 watt. This 
corresponds to a loss of more than 10 dB compared 
with the output available at 1,000 c /s. It is surpris- 
ing to find that the shunting effect of the primary 
reactance limits the power output at 50 c/s to as 
little as 0.36 watt. More power could be obtained, 
of course, by using a larger primary inductance and 
Fig. 1 illustrates the dependence of power output on 
inductance. Fig. 2 gives the power output plotted 
against frequency for a primary inductance of 5 H. 

The bass loss of over 10 dB which occurs with 5 H 
primary inductance is not as obvious in reproduc- 
tion as might be expected largely because loud- 
speaker and cabinet resonances tend to hold up the 
response at low frequencies. 

A significant feature of the amplifier is that the 
output valve overloads at the same amplitude of input 
signal no matter what the frequency. Thus if the valve 
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overloads with, say, a signal of 5 volts peak at 1,000 
c/s it will also overload with 5 volts at 50 c/s even 
though the power output is 4 watts at 1,000 c/s and 
0.36 watt at 50 c /s. 

Now suppose, in an effort to produce a better 
frequency response than that shown in Fig. 2, that 
negative feedback is applied to the amplifier. This 
cannot affect the ratio in which the output current 
divides between the resistance and the reactance. 
It corrects the frequency response by increasing the 
signal applied between grid and cathode as frequency 
falls so as to maintain constant voltage across the 
resistance -reactance combination. To obtain a fre- 
quency response level down to 50 c/s the feedback 
circuit increases the grid -cathode signal in the ratio 
3.3 : 1 as frequency falls from 1,000 c/s to 50 c /s, 
although the input signal to the amplifier remains 
constant. Suppose the input signal is adjusted to 
give 0.36 watt output at 50 c /s. What happens as 
the frequency is increased? The grid -cathode signal 
falls to 1/3.3 of the value it had at 50 c/s and re- 
duces the output power to 1/(3.3)2, i.e., 1 /11 of the 
maximum value of 4 watts. This reduced output is, 
of course, 0.36 watt as would be expected in an 
amplifier with a level frequency response : in other 
words for a given voltage input we get the same 
power output at all frequencies. 

But the overload characteristic of this feedback 
amplifier is quite different from that of the amplifier 
without feedback. At 50 c/s the amplifier overloads 
at an input corresponding to 0.36 watt output : at 
1,000 c/s it will accept 3.3 times the input, corres- 
ponding to an output of 4 watts. Thus the amplifier 
overloads more readily in the bass than at higher 
frequencies. This has some significance in the 
apparent loudness of reproduction at the point where 
overload distortion is detected. For suppose the 
amplifier is fed with a signal containing equal - 
amplitude 50 c/s and 1,000 c/s components. How 
does feedback affect the ability of the amplifier to 
handle such a signal? The amplifier without feed- 
back can accept without distortion an input which 
delivers the maximum output (4 watts) from the 
1,000 c/s component and the maximum (0.36 watt) 
from the 50 c/s component. The amplifier with feed- 
back will also overload when 0.36 watt is delivered 
from the 50 c/s component but this will coincide 
with an output also of 0.36 watt from the 1,000 c/s 
component. Any attempt to obtain more than 0.36 
watt from the 1,000 c/s component will result in 
distortion due to overloading of the 50 c/s com- 
ponent. Although there is no doubt that the feed- 
back amplifier has the better performance it is also 
true that the amplifier without feedback will produce 
more power output before distortion becomes 
apparent. 

This argument is, of course, based on the assump- 
tion that the input signal has equal -amplitude 50 c/s 
and 1,000 c/s components. A different answer is 
obtained if a different amplitude ratio is chosen and 
thus the importance of this point depends on the 
relative amplitudes of low- frequency and high fre- 
quency components in the sound we are trying to 
reproduce. 

Investigations have been carried out into this sub- 
ject and, as might be expected, the results show that 
the distribution of energy over the audible spectrum 
depends on the type of sound. In many examples 
of music the amplitude of 50 c/s components is of 
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the order of 10 dB lower than that of 1,000 c/s corn - 
ponents but in other types of music these corn - 
ponents can be of equal amplitude and in organ 
music the 50 c/s components can be appreciably 
larger in amplitude than the 1,000 c/s components.* 
This suggests that the feedback amplifier mentioned 
above could, on certain samples of music, be operated 
to give 4 watts output at 1,000 c/s without over- 
loading. For other samples, however (with larger 
bass components) a much smaller output must be 
accepted to avoid overloading. To be on the safe 
side it is best to design equipment to give the re- 
quired output without distortion when the input has 
a uniform distribution of energy over the spectrum. 

One way of achieving this, of course, is to employ 
an output transformer of adequate primary induct- 
ance but this would be a large and costly component. 
Another method is to introduce a bass cut in the 
input to the output stage, the cut being designed so 
that overloading occurs simultaneously at 50 c/s 
and 1,000 c/s when these have equal amplitudes in 
the original input. It might be argued that there is 
little point in using negative feedback to level the 
frequency response of the amplifier if the bass cut 
is to be restored by a circuit ahead of the output 
stage. Except for improving frequency response 
however, this arrangement has all the advantages of a 
feedback amplifier, namely reduction of harmonic 
distortion, reduction of hum and reduction of output 
resistance. Alternatively, improved overloading 
characteristics can be obtained by using only a 
limited degree of negative feedback (say 6 dB instead 

* These results are taken from the article by J. G. McKnight 
" The Distribution of Peak Energy in Recorded Music and its 
Relation to Magnetic Recording Systems ". Journal of the Audio 
Engineering Society, April 1959. 

of 20 dB) or by designing the feedback circuit to give 
a bass cut instead of levelling the frequency response 
in the bass. 

This article has so far dealt with the problems of 
reproducing middle- frequency and low- frequency 
signals simultaneously and has shown that the finite 
shunt reactance of the output transformer primary 
winding is the chief cause of the difficulties that arise. 
A similar problem arises in reproducing middle - 
frequency and high- frequency signals if there is a 
capacitive reactance in parallel with the load resist- 
ance and if this has a reactance at, say, 10,000 
c/s which is comparable with the load resist- 
ance. Such a reactance may be due to a capa- 
citor across the primary winding of the output 
transformer : it is quite common to include such a 
component in circuits incorporating output pentodes. 
The origin of the distortion can be understood from 
the following calculation. Suppose the capacitance is 
0.01 µF : this has a reactance of approximately 
1,590 ohms at 10,000 c /s. This is approximately 
equal to the reactance of a 5 H inductance at 50 c /s. 
Thus the output current from the valve divides be- 
tween the shunt reactance and the load resistance 
in the ratio 5,000 to 1,590 and the maximum power 
output at 10 kc /s is limited to 0.36 W as explained 
earlier in the article. Thus if equal amplitude 1 kc /s 
and 10 /c /s signals are present together in the input, 
0.36 W is the greatest undistorted output possible 
and the application of negative feedback cannot im- 
prove this situation. Fortunately there is an easy 
cure for this form of distortion and that is to connect 
a resistor in series with the shunt capacitor. If this 
resistor is made equal to the optimum load resistance 
of the valve (or larger), the reduction of output 
power is not so marked. 

BRIT.I.R.E. CONVENTION ON 

Radio Techniques and Space Research 

LACK of space unfortunately prevents us from even 
mentioning all the papers given at this convention. In 
particular we have neglected all non -radio topics (such 
as satellite launching and other mechanical problems) 
and also topics (such as noise reduction, microminia- 
turization, and general reliability) not essentially con- 
nected with space. The full papers will, however, be 
published in the Journal of the Brit.I.R.E. 

We would like to commend the Institution on the 
very smooth running of this convention -with one excep- 
don, i.e., that many delegates were allowed to read 
their papers word for word although pre -prints of them 
were already available, this was unfortunate in view of 
the shortage of time for discussion. 
Space Measurements from the Ground. -The use of 
scattered rather than reflected radiation for observing 
the whole ionosphere rather than merely that part below 
the region of maximum ionization has already been 
mentioned in our November 1960 issue (p. 573) and 
was discussed at this convention in a paper by Green - 
how and Watkins. The echo power gives a direct 
measure of the electron density, and the Doppler spread 
of the received wavelengths a measure of the tempera- 
ture. The density can also be determined from the 
plasma resonance (and transmission cut -off) frequency, 
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which could be measured by detecting the narrow lines 
separated from the main echo by plus and minus this 
frequency. 

Recent techniques in radio astronomy discussed in 
a paper by Jennison included the intensity type of 
interferometer. Here the two spaced interferometer 
aerials are connected to completely separate receivers 
and detectors. The detector outputs are caused to inter- 
fere by cross -multiplication, and their cross- correlation 
coefficient obtained by dividing the output of the cross 
multiplier by the product of the r.m.s. values of the 
two separate detector outputs. This coefficient then 
gives a measure of the distribution of brightness across 
the source, and thus its angular diameter. This type 
of interferometer can be considered as providing a com- 
parison between the noise envelopes at the two aerials 

The interferometric principle of aperture synthesis by 
which the results which would be given by very large 
aerials are obtained by combining the results from small 
aerials which are moved about has already been des- 
cribed in our October 1957 issue (p. 477). The above - 
mentioned paper by Jennison also showed how this 
technique can be applied to a radar system (in this 
case for mapping the moon's surface). The transmitter 
oscillator phase is made stable over a long train of 
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pulses so that the relative motion between the earth 
and moon allows an aperture synthesis to be performed. 
Ionospheric Measurements from the Ground Using 

w Satellite Transmitters. -The use of the Faraday rota- 
tion of the plane of polarization of the received signals 
to give a measure of the total number of electrons up 
to the transmitter has already been described in our 
December 1957 issue (p. 578). 

The Faraday rotation can be regarded as measuring 
the difference between the Doppler shift frequencies of 
the ordinary and extraordinary rays, as was pointed out 
in a paper by Blythe. The mean of these frequencies 
provides a much larger and thus more sensitive measure 
of the total electron content. This mean can be 
obtained from the Doppler curve of the satellite. This 
curve mainly depends on the satellite motion but effects 
due to this may be eliminated by making observations 
at different frequencies, since the Doppler shift due to 
satellite motion depends in a different way on the fre- 
quency from that due to the total electron content. 
Satellite Tracking. -The use of radar, interferometer 
and Doppler shift measurements for tracking satellites 
has already been described in our December 1957 issue 
and these methods were reviewed at this convention 
in a paper by Pressey. 

This paper also described a combined radar and inter- 
ferometer method of tracking passive satellites. The 
transmitter has a vertically directed fan -shaped beam. 
As the satellite passes through this beam the angle of 
the reflected signals is measured by interferometers at 

~ two receiving stations several hundred miles apart on 
either side of the transmitter. 
Radio Measurements from Satellites. -The extension of 
radio astronomy measurements down to lower frequen- 
cies normally absorbed in the ionosphere is, of course, 
possible with the aid of satellites, and the use of simple 
wire dipoles 2 X 75 -ft long for this purpose was des- 
cribed in a paper by Graham Smith. 

The gain and directivity of such dipoles can possibly 
be increased according to a paper by Jennison by taking 
advantage of the facts that, in the region of decreasing 
electron density in the upper part of the ionosphere, 
refraction focuses the beam in the direction of the 
vertical, and interference from signals reflected from the 
top of the ionosphere modulates this vertical conical 
beam pattern by fine conical shell fringes which produce 
an extremely sharp termination of the edge of the 
focused cone. The focus angle decreases sharply as the 
operating frequency approaches the plasma transmission 
cut -off frequency (from above it). Changes and 
irregularities in the electron density (and thus the 
plasma frequency) thus introduce complications, but 
even so this focusing should give useful increases in 
aerial gain by factors of ten or so. The fine fringes are, 
unfortunately, not likely to be of much use because for 
bandwidths of more than a few kc /s they become 
smoothed out. The very sharp edge of the reception 
pattern (even for fairly wide bandwidths) could possibly 
be taken advantage of in two ways. In the first of these 
the detected output is low -pass limited at an upper 
frequency which is adjusted according to the fastest rate 
of charge of signal that could be caused by a point 
source entering the edge of the reception cone as the 
satellite orbits. This eliminates the large component of 
background radiation from other sources. Alternatively, 
the receiver could be rapidly switched between two 
similar frequencies, the difference in the two outputs so 
produced then corresponding to the signal from a 
narrow ring. 

By measuring the frequency below which the natural 
background is cut -off (plasma frequency) the electron 
density in the neighbourhood of the satellite can also be 
determined. 

A paper by Boyd discussed the use of current/ 
voltage curves from Langmuir probes for measuring 
electron and ion concentrations and temperatures. The 
standard laboratory techniques are complicated in space 
by the effects of satellite motion both on its potential 
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(which must be used as a reference, there being no 
" earth " available) and also on ion velocities, the prob- 
lem of returning the collected charge to the ionosphere 
and photo -emission. Photo -emission currents can be 
eliminated and the electron and ion currents separated 
by using an additional grid in the probe. Photo -emission 
and ion currents can also, since they are nearly constant, 
be eliminated by modulating the probe voltage. By 
modulating this voltage at two frequencies, the electron 
temperature can be measured directly. The ratio of 
the current amplitude to depth of modulation (of one 
frequency upon the other) is measured. It can be 
shown that this is proportional to the ratio of the first 
and second differentials of probe current with voltage, 
and thus also to the electron temperature_ 
Satellite Communication. -The use of a few satellites 
in an equatorial orbit at such a distance (22,300 miles) 
that they rotate round the earth once every 24 hours 
and thus appear stationary relative to the earth was 
first suggested by Clarke in 1946 and has since been 
widely discussed. This system has, however, the follow- 
ing disadvantages: projecting a satellite to this altitude 
is very costly and the payload which can, at present, 
be placed in orbit is very small, if the " stationary " 
feature of the orbit is to be fully exploited the satellite 
must be placed accurately in orbit and must contain 
altitude stabilizing and station keeping equipment (with 
its attendent reliability problems), destruction of even 
one satellite would completely disrupt the service, at 
this range transmission and reception problems become 
acute and the use of passive repeaters can in practice 
be ruled out, and finally, increased noise is produced by 
transmission through interplanetary plasmas. Several of 
these disadvantages are avoided by the other often - 
proposed communication system using a considerably 
larger number of satellites in a much lower orbit. This 
system brings, however, its own attendent disadvantages, 
viz., as a result of the high satellite speeds complicated 
tracking equipment must be used and the Doppler 
frequency shift must be allowed for, complications due 
to having to change from one satellite to another, and 
finally the satellite environment (partly in the van Allen 
belts of charged particles) may cause greater deteriora- 
tion of its equipment. A sort of compromise between 
these two systems using a few satellites near their 
furthest distance (about 12,500 miles) in a highly ellipti- 
cal orbit was described in a paper by Buss and Milburn. 

The operating frequency will probably be somewhere 
in the broad band between the maximum frequency at 
which ionospheric losses are serious (about 100Mc /s) 
and the minimum frequency at which atmospheric 
absorption can become serious (about 7,000Mc /s), since, 
if one of the new low -noise devices is used, the variation 
of receiver noise with frequency will not affect the 
choice of frequency. 

The maximum possible satellite weight will limit the 
transmitter power to a few watts. A usable signal -to- 
noise rado can then probably only be obtained with a 
modulation system in which increased signal to noise 
can be exchanged for increased bandwidth. This suggests 
the use either of some sort of pulse coding, probably 
in binary form by 180° shifts in the phase of the trans- 
mitter carrier, or alternatively (or in addition) frequency 
modulation. 

With frequency modulation, which is often proposed 
because the techniques required are well known, a 
bandwidth or the order of tens of Mc /s would be 
required for a 600- channel telephone system. In this 
case the noise in the corresponding wideband receiver 
would be prohibitive. A narrow -band receiver can, 
however, be used provided its local oscillator is phase 
locked to the incoming sub- carrier. 

The use of the moon as a passive reflector was dis- 
cussed in a paper by Webster. Useful signal to noise 
ratios can be obtained with transmitter powers of the 
order 5kW and aerial diameters of the order of 50ft. 
Unfortunately scattering produced by the uneven surface 
of the moon limits the usable bandwidth to a few kc /s. 
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Experimental installation of S.S.R.4G. 
One masking aerial is in centre of long 
interrogator array (below obstruction 
light), other is at back of main array. 
Splitting of interrogator array rendered 
design so difficult that computer was 
used: strip -line feeds are employed to 
48 unipoles to give 21° beam width. 

EXPERIMENTAL INSTALLATION 

FOR OPERATIONAL 

EXPERIENCE 

Secondary Radar at London Airport 

AIR TRAFFIC control poses some problems not 
easily answered by primary radar in spite of 
the highly sophisticated systems that have been 
developed : it cannot, for instance, automatically 
identify a particular aircraft or give to the ground 
controller the accurate height information known in 
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the aircraft. One facility that civil a.t.c. has -a 
facility hitherto neglected apart from R/T contact - 
is that it can enlist the co- operation of the controlled 
aircraft. 

For many years* Cossor have been developing, as 
a private venture, secondary radar -in which a signal 
from the ground causes a transmitter in the aircraft 
to " reply " -for a.t.c. purposes and recently a de- 
monstration of their latest equipment which meets, 
and indeed, formed the basis for, the I.C.A.O. re- 
quirements, was given at London Airport. The 
S.S.R.4G ground equipment employs pulse trans- 
mission from a highly directional aerial (which can 
be rotated in synchronism with a primary radar 
aerial so that the information gained can be correlated 

* See, for instance, " Secondary Surveillance Radar," by 
D. A. Levell, Wireless World, Vol. 60, p. 227 (May, 1954). 

Above: Airborne -transponder control -box with manual 
code -selection facilities. 

Left: Ground -equipment racks -chassis pulled out are 
aerial- synchronizing circuits, in centre is power supply, 
on left are 1,000 -Mc /s crystal -controlled transmitters, 
receiver and mode- generating circuits. 
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easily) and a " covering " aerial whose signal masks 
the side lobes of the directional array. When the 
airborne transponder equipment (Type S.S.R.2A) 
receives pulses with the correct amplitude and time 
relation it transmits a train of pulses back to the 
ground equipment. 

This train consists of two framing pulses marking 
the beginning and, normally, the end of a transmis- 
sion period which can contain any combination of 
six information- bearing pulses. These pulses by their 
presence or absence, give a maximum of 64 possible 
codes which can be used to relay automatically 
height information. 

To identify an aircraft, the pilot is requested by 
R/T to "ident ": he then presses a button which 
causes a pulse to be radiated after the last framing 
pulse. This is obviously simpler and quicker than, 
for instance, the making of a temporary change of 

course and is apparent immediately as a lengthening 
of the " paint " on the p.p.i. display. i 

An interesting feature of the equipment as in- 
stalled at London Airport is the automatic monitor- 
ing of the performance of the ground transmitters 
and receiver by a transponder mounted some distance 
away. This is, of course, interrogated by the trans- 
mitters in the normal way. The selection circuits 
for side -lobe suppression are set to the extreme limit 
of the specification, so any deviation from correct 
performance of the ground equipment results in trig- 
gering on side lobes which shows up as responses 
from several bearings. A counter registers the num- 
ber of interrogations in a given time and, assuming 
a known aerial rotation speed, this number is pro- 
portional to beam -width (21° with a 10 %, tolerance). 
Also an attenuator can be switched in to stimulate 
propagation attenuation of the extreme range. 

AUTOMATIC PRODUCTION LINE FOR RESISTORS 

DESIGNED to manufacture deposited- carbon resistors, 
the Western Electric Company's production line at 
Winston -Salem, North Carolina, is almost completely 
automatic and incorporates a computer -controlled 
statistical quality -control. The process consists of 
eleven operations, each being programmed by the com- 
puter, which sets the line to manufacture resistors in 
four power -ratings and a vast number of resistance 
values. The computer also accepts feedback informa- 
tion from three points in the line, compares this with 
requirements and initiates corrections. The output of 
the computer is binary or binary-coded decimal, depend- 
ing on the operation in question. 

The first operation is the deposition on a ceramic rod 
of crystalline carbon obtained from methane decompos- 
ing at high temperature. As the coated rod leaves the 
coating machine, a Kelvin bridge provides the computer 
with an input proportional to the resistance of the coat- 
ing. This analogue of voltage is digitized, stored on a 
magnetic drum and compared against a stored pro- 
gramme. Any difference output is used to control the 
speed of the core through the machine, the flow of gas 
and the temperature. 

The next process is the application of a sputtered gold 
contact to each end of the core. Each core is fitted 
with a mask to protect the coating, the size of mask 
being chosen from four by programmed instructions 
from the computer. The core is now placed in a bell 
jar which is first evacuated and then filled with argon 
at low pressure. Sputtering takes place, giving a coat- 
ing 0.00001 -in thick. 

End caps are now applied, the attachment of wire 
leads to the caps being the only operation performed 
outside the production line. The cap is applied with 
sufficient force to weld the gold -plated cap to the sput- 
tered ends of the core. The computer selects cap sizes. 

The helical groove giving a precise value of resistance 
is cut by rotating the resistor against a diamond- impreg- 
nated wheel. A wheatstone bridge, pre -set by the com- 
puter, disengages the wheel when the required value 
is reached and the bridge is balanced. Allowance for 
machine inertia and heat changes caused by the cutting 
process are stored in the computer. Helixing takes only 
three seconds. 

The second inspection process now occurs. A com- 
puter- preset bridge measures the resistance, any off - 
balance being fed back to the computer, where it is 
digitized. Comparison between the fed -back and 
stored information is effected, and differences are used 
to adjust the setting of the helixing machine. 
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The 36- station gold sputtering machine, which applies 
a gold coating to the resistor ends. The gold cathode in 
one of the bell jars is being inspected. Loading of 
resistors into the machine is, in this as in all other 
processes, automatic. 

The resistors are now encapsulated in epoxy resin. 
The pre -cured shell rests on the end -caps, leaving an 
air -space between the carbon and the shell, a feature 
said to prevent organic contamination of the carbon. 
Pellets of resin are formed over the ends and cured at 
300° F. 

After air -leak inspection -an underwater bubble test 
-the resistor is marked with its value by a computer - 
controlled offset printing machine. 

A third inspection station operates a feedback loop to 
reset the second station, compensating for resistance 
changes caused by encapsulation heat. 

Packing completes the process, which produces 1,200 
resistors per hour, in any variety of power ratings and 
values, as programmed by the computer, which may be 
fed with sufficient instructions for a month's production. 
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Soviet Exhibition in London 

RUSSIAN RADIO, TELEVISION AND ELECTRONICS ON SHOW 

ENTERING the Soviet Exhibition at Earls Court was 
almost like stepping into another world: gone was the 
familiar ugly building, hidden behind yards of bunting 
and giant displays reaching almost to the roof. The 
exhibition was arranged in 23 halls which each exempli- 
fied achievement in a particular field, the central hall 
being devoted to space exploration. In the " Atom " hall 
models of many famous devices such as OGRA -a 
magnetic- mirror device for controlled thermo- nuclear 
fusion -were shown. 

The introductory hall was concerned with science, 
and in it were shown many instruments for the measure- 
ment of physical and geo-physical phenomena and an 
example was equipment used for the frequency -analysis 
of seismic waves. A single cycle of seismic oscillation 
is photographed and presented repeatedly to the input, 
where it is mixed with the output of a variable- frequency 
heterodyne oscillator. The resulting frequencies are 
applied to a crystal filter during the open time of a gate; 
the output of the filter is detected and used to deflect 
a galvanometer, which records the amplitude of fre- 
quency components selected by the heterodyne oscillator 
on a pen recorder. The mechanism operating the paper 
feed also shifts the frequency of the oscillator and a 
complete spectrum is built up. Centre frequency is 
from 0.1c /s to 100kc /s. 

What appeared to be a typical industrial batch counter 
-the PS100 -was shown in its radiation monitoring 
application. The instrument is a low- frequency counter 
using one counting decade and four neon counting tubes. 

An extremely comprehensive circuit -checker -the 
POOMA -will check the operation of circuit blocks 
requiring up to 3,000 connections. A punched -tape- 
programmed comparator samples the parameters of each 
circuit, compares them with the information in store and 
indicates the presence of .a fault by coded lights. This 
method is 40 times faster than the normal procedures. 

Electronic applications in industry and medicine were 
numerous : among the ultrasonic equipment was a 
" fountain" in which a liquid is excited strongly, the 
surface breaking up into a mist of droplets a few 
microns in diameter. This effect has been applied in 
medicine for the production of inhalant mists. Com- 
puter equipment shown included a Boolean function 
machine and some self -optimizing automation devices. 
A geophone and amplifier set, explosion proofed, for 

Back- scatter coal -dust monitor for use in mines. 

gas -leakage detection and roof -fall warning in coal- 
mines had a companion tape recorder and encoding 
apparatus for feeding the signals over telephone lines. 
Also for coal -mine use was a dust -determining meter: 
this uses a radioactive isotope (thallium 204) as the source 
and works on the back -scatter principle. 

Electronic measuring instruments were grouped, for 
some inscrutable reason, in the section devoted to the 
expression of "Public Well- Being." The performance 
claims of many of the instruments were modest by 
comparison with Western standards: it is possible that the 
more advanced equipment was not on show. 

Two oscilloscopes of fairly advanced design were 
shown, the UO -1M -a single -beam instrument, and the 
DEO -1 -a double -gun instrument with extensive facili- 
ties. The UO -1M has a frequency -response of 0- 20Mc /s 
( -3dB) and a sensitivity of 100mV /cm. The time -base 
speeds are from 25nsec /cm to 25msec /cm and rise -time 
is 20nsec. A selection of vertical amplifiers is available. 
The DEO -1 employs identical vertical amplifiers, with 
a bandwidth of 0- 20Mc /s and a double -gun tube is used. 

A low- frequency Q- meter, known as the IMI -3, 
covers the range lkc /s to 100kc /s and will measure Q 
from 2 to 200 at an accuracy of ±6 %. Inductance 
measurements may be made in the range 0.1mH to 1H, 
with ± 10% accuracy. The frequency is indicated by 

PS -I00 batch counter employing counting decade 
and neon counting tubes. 
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Four -channel electroencephalograph built by students 
of a vocational school at Omsk. 
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Above: "Mir" transistor 
portable receiver uses six 
transistors and produces 
50mW at 20dB signal -to- 
noise in a field- strength 

of 5µV /m. 

Right: "Neringa" Magni- 
tola consists of a.m./f.m. 
radio with 7.5 in /sec 
twin -track tape recorder. 

Electronic musical 
instrument, Ekvodin, 
uses valve tone 
generator. 

Television receiver and gramo- 
phone using 24 valves, 110° 
c.r.t. and six loudspeakers. 

an in -line digital system. A range of slotted -lines work- 
ing in the range 2,600Mc /s to 8,300Mc /s was shown. 
The frequency -range is covered by five separate instru- 
ments and the accuracy of measurement is ± 4%. 

Domestic apparatus was, more understandably, also 
shown in this section. The television receivers cover a 
wide price range, from about 160 roubles* for the 
cheapest 17 -in set, up to about 750 for a colour receiver 
using a shadow -mask tube. These latter have not yet 
reached quantity production and are only intended for 
communal viewing in clubs or "palaces of culture ". 
The Russians are making their own shadow -mask tubes 
and they use an adaptation of the N.T.S.C. standard. 

For black- and -white TV both 110° and 70° c.r.ts are 
in use, as are frame -grid valves which are sometimes 

* 2.5 roubles : £1 sterling 
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employed for the video amplifier. Vision a.g.c. and 
timebase stabilization are common in the newer sets 
and some employ ingenious means for f.m. broadcast 
reception: for instance, the " Rubin 104 " and " Almaz 
105 " have a second frequency changer to convert the 
8.4Mc /s f.m i.f. to the 6.5Mc /s sound i.f. so that the 
set's intercarrier circuits can be used. Headphone and 
tape- recorder outlets are often fitted and semiconductor 
rectifiers are used widely. A notable feature was the use 
of a 4:3 aspect ratio, even for the 110° tubes. 

Combination sets are popular- sometimes a radio 
tuning medium and long waves as well as a turn- 
table and pickup is incorporated with the television 
and f.m. receiver all in one small table -model box. 

A transistor TV receiver (the Moskva) was on show -this was housed in a leather case and used a c.r.t. of 
about 8 -in diagonal. Nickel -iron cells (12V) are used 
for power supply and the price is about 250 roubles. 

Radio receiver production follows closely the " Con- 
tinental" pattern with bandspread s.w. ranges, high 
sensitivity and selectivity and multiple loudspeaker 
systems in all but the cheapest and smallest models. 
Like the television receivers, several printed -circuit 
panels are often used and the whole is very strongly 
constructed. 

Combinations are popular here, too. A less usual 
grouping seen included a tape recorder under the top lid 
(" Neringa " Magnitola) and some models also embody a 
turntable and pickup with provision for disk- copying. 
Tape speeds in common use are 74 and 3; in /sec with 
two -track recording and a transistor model was shown. 

Demonstrations of cr 'Eo (stereo) recordings were 
given in the "Hall of Sterophonic Sound," and some 
of the radiogramophones shown had provision for the 
playing of stereo disks. Stereo broadcasting, too, is 
being tested, using polarity modulation in which alter- 
nate half- cycles of the carrier are amplitude modulated 
with the two channels. For radio transmission this 
carrier forms a 30kc /s subcarrier to an f.m. carrier. 

The Ekvodin -an electronic musical instrument -is 
available in two versions, mono- and di- phonic. Key- 
board played, these provide many timbres, imitating most 
orchestral and folk instruments. 

In the field of electromedical equipment, the Luch 
apparatus, which is an automatic reading- machine for 
blind people, was probably the most interesting. This 
device works on the light -reflection principle, the dif- 
fering areas of black in each letter reflecting a different 
amount of light on to a photoelectric device, when 
scanned by a narrow beam of light. The varying out- 
put of the light -sensitive device is decoded, each level 
corresponding to a letter. The sound of this letter is 
generated electronically and fed to a speaker. 
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Problems in Standardization 
WITH PARTICULAR REFERENCE TO 

SPECIFICATIONS FOR MAINS SWITCHES 

IT is interesting to investigate the history of long - 
established components employed in electronics 
circuits and to discover the changes in design and 
specification made necessary by modern techniques. 
The manufacturer of these components usually has 
two methods of ensuring the adequacy of his pro- 
duct. First, by environmental testing in collabora- 
tion with the equipment manufacturer; where 
equipments and circuits likely to place different 
demands on the component are used. Secondly, 
by testing in the way laid down in the appropriate 
specifications, and meeting the limits. Test standards 
and specifications are developed, published and 
adopted as a result of liaison between the various 
representative associations of the electronics industry, 
nationally and internationally. 

Ideally, the two methods should be complemen- 
tary as a test standard agreed by the industry at 
large cannot always anticipate the very sudden 
changes and advancements of circuit techniques. 
In general it may be said that for " earth -bound " 
equipment at least climatic test conditions in terms 
of temperature and humidity, now a feature of all 
these test standards, are not subject to frequent 
change. 

Potentiometers with Switch 
This article is concerned with commercial, as dis- 
tinct from Services, standards, and takes as an 
example the experience of a manufacturer of poten- 
tiometers incorporating a mains switch. This form 
of switch has been used in domestic radio and 
television receivers for a considerable number of 
years and, although it has from time to time become 
harnessed to wave -change switches, tuners, separate 
knobs and push- buttons at the dictates of styling, 
it is invariably the same basic switch. 

Safety and reliability of the mains switch are 
vital, and in this country British Standards Speci- 
fication 415 " Safety Requirements for Radio and 
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The "S" mark 
(near centre). Only 
switches which 
bear this mark may 
be sold in Sweden. 

By M. G. 3. MASON 

other Electronic Apparatus " prescribes minimum 
creepage distances in relation to working voltage 
and current ratings as well as test proof voltages. 
These conditions must apply equally to all parts of 
the equipment where may be found mains potentials 
and metal conductors likely to be accessible to the 
user. Primarily, therefore, the mains switch must be 
designed so as to meet these requirements. For 
the purpose of environmental testing, the Radio 
Industries Council, in consultation with component 
manufacturers, produced and published Specifica- 
tion R.I.C.122 some years ago. This, in addition 
to prescribing tests and climatic gradings for the 
potentiometer itself, included test load conditions 
for cyclic endurance of the switch, calculated to 

Obsolete pattern of switch showing arcing and contact burning 
after a few hundred cycles at 2 amps, power factor 0.6. 

represent ten years of normal usage. This speci- 
fication provides the basis for tests to evaluate the 
suitability of potentiometers for use in equipments, 
whether in this country or for export, according to 
their climatic grading. A forthcoming British 
Standard equivalent in function to this specification 
is intended, which will be our national standard. 

National and International Standards 
Many countries have their own national test stand- 
ards and committees comprised of delegates from 
each country's representative national -standards 
committees meet regularly to formulate international 
standards, based on the International Electrotech- 
nical Commission in Geneva. The standards thus 
produced show much evidence of the acceptance of 
parts of various national test standards; but clearly 
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the ideal objective is a common test standard for 
each component. For switches employed in domestic 
and other mains -operated equipment the Commis- 
sion on Rules for the Approval of Electrical 
Equipment have produced Publication C.E.E.14, 
" Specification for switches for Domes is and Similar 
Purposes." 

The application of national standards varies from 
country to country and only u few governments 
make them mandatory when concerned with other 
than Services requirements. 

The exceptions are nc,tably the Scandinavian 
countries and where safety, for instance, is con- 
cerned, approval for me in equipments is granted 
only after arbitrary tents carried out by their govern- 
ment test houses. T. hese standards are very similar 
to the requiremerns of C.E.E.14 in detail. 

The Swedish government's test organization 
(" SEMKO ") carries out tests on production 
samples submitted to them. If every sample passes 
these tests, the switch manufacturer is permitted 
to mark his product with the special " S " mark. 
The manufacturer's adherence to the required 
standard is checked by demanding further test 
samples from time to time. 

Equipment manufacturers must use mains 
switches so marked and approved before they are 
permitted to sell in Sweden. Denmark, Norway 
and Finland adopt similar practices, but will usually 
accept the " SEMKO " mark, if applicable, in lieu 
of their own test approval. 

The " SEMKO" test is most stringent: it does 
not countenance a single failure or momentary hesi- 
tation in 20,000 operations on full rated load at a 
power factor cos 0 =0.6. An automatic monitoring 
system is employed to detect faults. Other tests 
in the " SEMKO " specifications include overload, 
temperature rises of contacts, resistance to heat, 
fire, tracking, and humidity environmental tests. 
Approval will not be granted if a single specimen 
fails any test. 

Switches designed for attachment to potentio- 
meters are tested by " SEMKO " as a complete 
assembly. Hence it is necessary not only to ensure 
satisfactory performance of the switch; but also to 
ensure that the entire assembly and method of 
operating the switch are reliable. 

Specific Problems 
To enable a switch to meet the " SEMKO " re- 
quirements, the following attention was required 
to an otherwise fully acceptable and reliable article. 
The switch was rated to break 2A at 250V and the 
two most difficult requirements were the full loading 
at 0.6 power factor and 20,000 operations at this 
loading without a single falter by any test specimen. 

Comparing contact burning under load conditions 
(0.8 power factor) as required by our own domestic 
specification with those required by " SEMKO," it 
was found that 2A at 0.6 power factor was equal to 
6A at 0.8 power factor, at like voltage. Tracking 
problems were rendered complex by the fact that 
for 10,000 operations one pole was at line potential 
and the metal work of the potentiometer at neutral 
and, for the second 10,000 operations, the other pole 
took the line voltage and load. 

Therefore tracking paths had to be increased by 
the moulding of baulks, and the use of non- tracking 
grades of moulding powder was, of course, essential. 
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Choice of contact lubricant was found to be critical 
and the lubricant had to be non -carbonising. 

Friction between moving parts had to be con- 
trolled carefully both in production as piece parts 
and during assembly; the operating spring had to 
be consistent in manufacture, both in dimensions 
and in tensile performance. 

The resultant article was then " quality con- 
trolled " by sampling, and to pass 20,000 operations 
under these conditions meant that at least 50,000 
operations had to be achieved before mechanical 
breakdown. 

Conclusions 
The achievement of " SEMKO " approval is costly 
and far from easy. Its attainment means that the 
article concerned is tested to a very high degree of 
safety and reliability. 

It is interesting to reflect that if the switch in 
a radio or television receiver carries one of the 

Equipment for endurance testing of switches (above). 
Resistive parts of loads (below) are electric fire elements, 
inductive parts are special chokes of Swedish manufac- 
ture identical with those used in the "SEMKO" laboratories. 

Scandinavian approval marks, it is not only smaller 
in physical size; but is tested to a higher standard 
than is often appropriate to a switch used in bath- 
room and kitchen, where the consequences of failure 
are liable to be much more serious. 

The author is indebted to the Directors of 1 iorganite 
Resistors Limited for permission to publish this 
work. 
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ORLD OF IRE ESS 
European V.H.F. /U.H.F. 
Broadcasting 
WHAT is believed to be the first international 
broadcasting conference since the war at which all 
accredited delegations signed the agreement ended 
in Stockholm a few weeks ago. The plans, cover- 
ing frequency allocations in Bands I, II, III, IV and 
V have been approved in draft form and will in due 
course be issued by the International Telecommuni- 
cations Union. Until the " Final Acts " of the 
Conference are available we must confine ourselves 
to unofficial reports. 

The plans for the v.h.f. bands include only 
stations with an e.r.p. of 1 kW or more and in the 
u.h.f. bands only those of 10 kW or more. Requests 
for frequencies for lower-powered stations are being 
collated by the International Frequency Registra- 
tion Board who will send a list to all European ad- 
ministrations for comment preparatory to approval. 

So far as the U.K. is concerned we understand 
we have retained our existing assignments in Band 
I and there has been some easing of the power 
restrictions in the direction of the Continent, laid 
down in the 1952 Stockholm Plan. 

At present we do not utilize for sound broad- 
casting the whole of Band II, the upper 5 Mc /s 
being used for other services. However, our dele- 
gation secured assignments in this section of the 
band so that the v.h.f. sound broadcasting service 
could be extended if desired. 

Our position in Band III is unchanged although 
provision has been made for many stations to 
increase their power. 

Until this conference there had been no allo- 
cations in Bands IV and V, although, of course, a 
number of stations were already in operation in 
West Germany. All European administrations have 
agreed to 8 -Mc-'s channel spacing in these bands. 
The maximum is fourteen channels in Band IV (470- 
582 Mc /s), but considerably fewer than the maxi- 
mum number of 47 channels in Band V (610 -960 
Mc /s) have been assigned to television stations. The 
frequency band 860 -960 Mc /s will, it appears, be 
used largely for fixed services, including, in accor- 
dance with the Geneva Radio Regulations, tropos- 
pheric scatter links. However, our application for 
sufficient channels in these bands for four 
programmes, each with almost national coverage, 
was granted. 

Berlin Radio Show 
THIS year from August 25th to September 3rd the 
German Radio Exhibition returns once again to 
Berlin after a series of biennial shows in Düsseldorf 
and Frankfurt -am -Main. The Berlin exhibition 
grounds, including the summer garden, surround- 
ing the Funkturm have an area of 25 acres of which 
no less than 16 acres is under cover. The big firms 
have each taken separate pavilions and special tele- 
vision shows will be staged in the Deutschland - 
Hall. The B.B.C. have taken a pavilion to mount 
an exhibition on the theme " B.B.C. Greets Berlin." 
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Visitors are expected from all parts of Germany 
and from abroad and the railways and air lines will 
supplement the normal services to and from Berlin. 
The organizers expect a total attendance of the 
order of 750,000 (compared with 532,000 in 1959, 
and 493,000 in 1957). 

Earls Court Radio Show 
THE 28th National Radio and Television Show 
opens at Earls Court, London, on August 23rd until 
September 2nd (excluding Sunday, 27th). At this 
show the B.B.C. and the industry will be celebrating 
the 25th anniversary of the British television service 
which was introduced at the 1936 exhibition. To 
mark the occasion the B.B.C. is staging a demon- 
stration of colour television. In addition to some 
70 manufacturers, many user organizations have 
taken space and in all there will be nearly 100 
exhibitors. Our next issue will include a plan and 
pre -view of the show. 

The Paul Instrument Fund Committee, set up in 1945 
" to receive applications from British subjects who are 
research workers in Great Britain for grants for the 
design, construction and maintenance of novel, unusual 
or much improved types of physical instruments and 
apparatus for investigations in pure or applied physical 
science," has awarded £3,900 to Dr. P. B. Hirsch, 
lecturer in physics, University of Cambridge, for the 
construction of an electron optical instrument which will 
measure the energy distribution of the electron beam 
passing through small areas (diameter less than 1µ) in 
the crystal specimen which can be observed and selected 
on the electron microscope image. The Committee has 
also awarded £3,000, supplementing a previous grant, to 
Dr. H. Motz, Donald Pollock Reader in engineering 
sciences, University of Oxford, for the construction of a 
linear accelerator working at 1.6cm (J-band). 

1963 Computer Conference. -The second congress of 
the International Federation of Automatic Control 
(I.F.A.C.) will he held in Basle, Switzerland, in Septem- 
ber 1963. Papers will deal with the theory or applica- 
tion of automatic control and the components of control 
devices. Offers of papers from this country should be 
made to the British Conference on Automation and 
Computation, c/o The I.E.E., Savoy Place, London, 
W.C.2. General inquiries concerning the congress should 
be made to the secretary of I.F.A.C., Dr. -Ing. G. 
Ruppel, Prinz- Georg -Strasse 79, Düsseldorf, Germany. 

Science and Parliament. -The Marquess of Salisbury 
is the new president of the Parliamentary and Scientific 
Committee which this year celebrates its coming of 
age. This is an unofficial non-party group of nearly 
200 members of both Houses of Parliament and 
representatives of over 100 scientific and technical 
organizations. The Committee sponsored the first 
European Parliamentary and Scientific Conference, held 
in London in March, which was attended by represen- 
tatives from 17 European countries. 

Colour TV Book. -As we go to press we learn from 
our publishers that the long -awaited book " Colour 
Television," by P. S. Carnt and G. B. Townsend, will 
be available at the end of July. The 478 -page book, 
which costs 85s, describes the N.T.S.C. system with 
particular reference to 405 lines, but wherever there are 
differences between the 405, 525 and 625 -line systems 
these are fully explained. 
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I.E.E. Council.- Officers and ordinary members 
elected to fill the vacancies on the I.E.E. Council which 
will occur on September 30th are:- President, G. S. C. 
Lucas (A.E.I., Rugby); vice -presidents, A. H. Mumford 
(G.P.O.) and Dr. R. L. Smith -Rose; treasurer, C. E. 
Strong (S.T.C.); ordinary members, Dr. J. Brown, 
(University College, London), Sir Robert Cockburn 
(Ministry of Aviation), Dr. J. S. McPetrie (Ministry of 
Aviation), G. Millington (Marconi's), Prof. C. W. Oatley 
(Cambridge University), P. L. Taylor (A.E.I., Man- 
chester) and H. West (A.E.I., Manchester). 

I.E.E. Electronics Committee. -The following have 
been elected to fill the vacancies occurring on September 
30th on the committee of the Electronics and Communi- 
cations Section of the I.E.E.: - Chairman, R. J. Halsey 
(G.P.O.); vice -chairman, J. A. Ratcliffe (D.S.I.R.); 
ordinary members, V. J. Cooper (Marconi's), H. Davies 
(B.B.C.), G. W. A. Dummer (R.R.E.), Dr. R. Feinberg 
(Manchester College of Technology), C. A. Marshall 
(British Communications & Electronics) and Dr. R. C. G. 
Williams (Philips). 

B.S.R.A. -The proposal to change the name of the 
British Sound Recording Association to that of the 
British Audio Society was discussed at the recent annual 
general meeting but no change is being made. The 
re- elected officers include P. J. Walker (president), S. W. 
Stevens -Stratten (secretary), and R. L. West (technical 
secretary). The elected council members are R. J. 
Barton, P. M. Clifford, Hon. J. Dawnay, J. W. Maunder, 
J. Moir and E. B. Pinniger. To mark the Association's 
silver jubilee a convention is to be held at the I.E.E., 
Savoy Place, London, W.C.2, on October 13th, 14th 
and 15th. 

E.C.M.A. are the initials of the recently formed 
European Computer Manufacturers' Association which 
has its headquarters in Geneva. The first president of 
the Association is C. G. Holland- Martin, Research 
Director of International Computers and Tabulators 
Ltd. Other U.K. manufacturer- members are : - A.E.I., 
E.M.I., Elliott Brothers, English Electric, Ferranti and 
Leo Computers. Four technical working committees 
are being set up to cover (a) Codes representing charac- 
ters for use in computer " input " and " output," (b) 
Common programming languages, (c) Diagrammatic and 
symbolic representation of processes and (d) Character 
recognition. 

B.R.E.M.A. Vice-Chairman.--E. P. Wethey (Kolster- 
Brandes) has been elected vice -chairman of the British 
Radio Equipment Manufacturers' Association in succes- 
sion to W. M. York (E. K. Cole). A. L. Sutherland 
(Philips Electrical) remains chairman. 

International Television Convention. -The " techno- 
logical aspects of the whole television field " will be 
covered during the International Television Convention 
being organized by the Electronics and Communications 
Section of the I.E.E. for next year. It will be held at 
the I.E.E. headquarters in London from May 31st to 
June 7th. The chairman of the organizing committee is 
Dr. R. C. G. Williams of Philips. 

Photomultipliers. -A symposium on photomultiplier 
tube applications is being organized by E.M.I. Elec- 
tronics for September 13th to 15th. It will be held at 
E.M.I. House, Manchester Square, London, W.1, and 
a fee of 5gn will be charged. Applications for regis- 
tration forms should be sent to E.M.I. Electronics, Ltd., 
Valve Division, Hayes, Middlesex. 

Radio Components Show. -We regret that on p. 364 
of the July issue a photograph of Sydney S. Bird's 
(Cyldon) Type PC80 transistor push- button television 
tuner was inadvertently ascribed to A. B. Metal Pro- 
ducts. We apologize to both companies for this error. 
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Colour TV. -The Television Society is organizing a 
refresher course of six lectures on colour television which 
will be held on the six consecutive Monday evenings 
from September 18th at the London School of Hygiene 
and Tropical Medicine, Keppel Street, London, W.C.1. 
The course will cover a description of the N.T.S.C. 
system, transmission and receiver problems and the 
lecturers will be S. N. Watson (B.B.C.) and G. B. 
Townsend and P. Carnt (G.E.C.). Enrolment forms 
are obtainable from the Television Society, 166 Shaftes- 
bury Avenue, London, W.C.2, the fee for non -members 
being two guineas. 

Physics of semiconductors, rather than their applica- 
tions, will be the theme of an international conference 
to be held at the University of Exeter from July 16th to 
20th next year. It is being arranged by the Institute of 
Physics & Physical Society under the auspices of the 
International Union of Pure and Applied Physics and 
the British National Committee for Physics. Dr. R. A. 
Smith, of the Royal Radar Establishment who in Sep- 
tember goes to the University of Sheffield as Professor of 
Physics, is chairman of the organizing committee. Details 
of the conference, attendance at which will be limited 
to 400, are obtainable from the organizers at 47 Belgrave 
Square, London, S.W.1. 

Next year's I.E.A. Exhibition.- Applications from a 
record number of over 400 manufacturers, including 
many from abroad, have been received for participation 
in the fourth International Instruments, Electronics and 
Automation Exhibition which will be held at Olympia, 
London, from May 28th -June 2nd, 1962. The organ- 
izers are Industrial Exhibitions Ltd., 9 Argyll Street, 
London, W.I. 

Paris Components Show, 1962. -Next year's Inter- 
national Components Show, organized by the Fédéra- 
don Nationale des Industries Electroniques, will be held 
in Paris from February 16th -20th. 

Noise Measurement. -A five -day course on the 
measurement of noise begins at the Royal College of 
Advanced Technology, Salford, on September 11th. 
Details of the course are obtainable from Dr. Peter 
Lord, at the College. 

Network Theory. -A symposium on network theory 
will be held at the College of Aeronautics, Cranfield, 
Bucks., from September 18th -22nd, details of which are 
obtainable from S. R. Deards of the College's Depart- 
ment of Aircraft Electrical Engineering. 

Cardiological Apparatus. -The annual exhibition 
organized by the Society of Cardiological Technicians 
of Great Britain will be held at the Londoner Hotel, 
Welbeck Street, London, W.1, on October 27th (5.30- 
9.0 p.m.) and October 28th (9.30 a.m. -1 p.m.). 

The new address of the National Council for Tech- 
nological Awards is 24 Park Crescent, London, W.I. 
(Tel.: LANgham 4879). 

CLUB NEWS 
North Kent Radio Society is again operating a station 

(GB3ENT) at the Borough of Erith's annual show at the 
Erith Recreation Ground on August 7th. 

Stamford Radio Club is holding its first rally on August 
27th at Burghley Park, near Stamford, Lincs. 

Luton and District Radio Society is organizing a mobile 
rally on August 20th at Stockwood Park, Luton, Beds. The 
talk -in stations (from 10.30 a.m.) will be G3CGQ /A and 
G3JZW /A on 2 and 160 metres. 

Silverthorn Radio Club will be operating a field station 
(GB3SRC) on the borders of Epping Forest from the even- 
ing of August 4th until the evening of the 7th. It will 
operate on 160 metres. 
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Personalities 

G. Darnley -Smith, C.B.E., is retiring at the end of 
September from the managing directorship of Bush 
Radio Ltd., which he has held since the formation of 
the company in 1932, but he will remain on the board. 
He will be succeeded by Dudley Saward who has been 
managing director designate since February. Mr. 
Darnley -Smith relinquished the managing directorship 
of Rank Cintel Ltd., on June 30th and is succeeded by 
J. C. G. Bell, managing director designate since Janu- 
ary. Notes on the appointments of both Mr. Saward 
and Mr. Bell appeared in our March issue (p. 118). 
Mr. Darnley -Smith is retaining the position of joint 
deputy chairman of the associated company Bush and 
Rank Cintel Ltd. He has been chairman of the Radio 
Industry Council's Television Reception Policy Com- 
mittee since. its formation in 1948 and is one of the two 
representatives of the R.I.C. on the Government's 
Television Advisory Committee. 

G. Darnley -Smith G. A. Smith 

George A. Smith, who joined the Plessey Company 
in 1957, has been appointed general manager of the 
company's Electronic and Equipment Group of which 
he has been commercial executive for the past year. 
He spent the war years as a radar officer in 60 Group 
of the R.A.F. and was for 10 years with Pye, initially 
as a development engineer and later as export manager 
of the Pye Telecommunications Division. 

Air Cdre. C. M. Stewart, C.B.E., has succeeded 
A.V -M. G. C. Eveleigh, O.B.E., as Director General 
of Signals at the Air Ministry, with the acting rank of 
Air Vice -Marshal. Since 1958 he has been chief elec- 
tronics officer at Fighter Command. From 1955 to 
1957 he was chairman of the Communications Elec- 
tronics Committee of the N.A.T.O. Standing Group, 
Washington, and was subsequently Air Officer Com- 
manding No. 27 Group Technical Training Command, 
R.A.F. A.V -M. Evelcigh has become Air Officer, 
Administration, at Fighter Command. 

R. J. Bailey has been appointed vice -president of 
The English Electric Corporation in New York, which 
was recently formed to co- ordinate the American activi- 
ties of the English Electric Group. Mr. Bailey joined 
Marconi Instruments in 1938 and served in the Royal 
Navy during the War attaining the rank of Lieut. Com- 
mander as Radar Officer of H.M.S. Formidable. In 
1946 he rejoined Marconi Instruments and was manager 
of their London office before going to America in 1954 
as U.S. manager of Marconi Instruments which is, of 
course, a member of the English Electric Group. 
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Oliver W. Humphreys, C.B.E., B.Sc., F.Inst.P., 
M.I.E.E., technical director of the G.E.C. and director 
of the Hirst Research Centre, Wembley, has been 
appointed chairman of the new company, International 
Systems Control Ltd., which, as announced elsewhere, 
has been formed jointly by the G.E.C. and Thompson 
Ramo Wooldridge Inc., of Los Angeles. Mr. 
Humphreys, who is 58, joined the G.E.C. Research 
Laboratories (now the Hirst Research Centre) in 1925 
and has been director for the past 10 years. 

David N. Truscott, O.B.E., A.C.G.I., D.I.C., B.Sc., 
Ph.D., Sc.D., M.I.E.E., has been released by the G.E.C. 
from his position as general manager of its Electronics 
Division to become managing director of the new corn - 
pany, International Systems Control Ltd. Before join- 
ing the G.E.C. in 1951 Dr. Truscott had been in 
Government service for 12 years and from 1935 to 1939 
was in the engineering department of Murphy Radio. 
He studied communications engineering at Imperial 
College, London, and then went to the Massachusetts 
Institute of Technology where he undertook research in 
communications and in 1935 received his Sc.D. degree. 
Dr. Eugene M. Grabbe, vice- president and a director of 
Compagnie Européenne d'Automatisme Electronique, an 
associate company of Thompson Ramo Wooldridge, has 
been appointed deputy managing director of I.S.C. 
The non -executive members of the board of I.S.C. are 
G. W. Fenimore and M. E. Mohr of T.R.W., and 
W. A. C. Maskell, B.Sc., managing director of the G.E.C. 
Telecommunications Group, who has been with the 
company since 1925. 

Eliot E. Dweck, L -e -S., A.M.I.E.E., recently joined 
the Westrex Co., as head of the Projects Division. He 
was at one time a departmental head in the Nelson 
engineering laboratories of English Electric Company 
and more recently has been engaged on special investi- 
gations into advanced problems of radar and computing 
equipment for Decca Radar. It is also announced by 
Westrex that Commander F. Holmes has been appointed 
a director with responsibility for sales. 

E. E. Dweck H. C. Briggs 

H. C. Briggs, the new vice -president of Collins Radio 
International, is also the company's European manager, 
and as such has administrative responsibility for Collins 
Radio Company of England Ltd. and other European 
subsidiaries. Before joining Collins, with whom he has 
been Director of Government Relations in Washington 
for some time, he was vice- president of Hoffman 
Laboratories. His headquarters are in London. 
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G. S. C. Lucas, O.B.E., F.C.G.I., president of the 
I.E.E. for 1961/62, is a director and chief engineer of 
A.E.I. (Rugby), and a director of A.E.I. Sound Equip- 
ment. He joined the B.T.H. research laboratories in 
1925 and was head of the electrical and development 
section from 1932 until 1944 when he became head of 
the electronics engineering department. He has been 
chief engineer of B.T.H. (now A.E.I. Rugby) since 
1953. He received the Fellowship of the City and Guilds 
of London Institute in 1959 " for radar and electronic 
research and services in technical education." 

G. S. C. Lucas R. J. Halsey 

R. J. Halsey, C.M.G., B.Sc.(Eng.), F.C.G.I., D.I.C., 
chairman of the Electronics and Communications Sec- 
tion of the I.E.E., is Director of Research in the Post 
Office and also a director of Cable & Wireless Ltd. He 
is well known for his work on the planning and engineer- 
ing of the first transatlantic telephone cable and since 
1959 has been controller of the joint G.P.O. /C. &W. 
submarine cable and repeater development unit. He 
entered the engineering department of the Post Office 
in 1927 at the age of 25. 

Frank Poperwell, 
Assoc. Brit. I. R. E., h a s 

joined the Derritron 
group of companies as 
group technical sales 
supervisor. He had been 
with the G.E.C. for 35 
years. In 1945 he was 
appointed engineer -in- 
charge of the G.E.C. 
Radio Department's 
Sound Equipment Sec- 
tion and last year he 
became technical super- 
visor of the Sound Equip- 
ment Division. He is a 
vice -president and vice - 
chairman of the Associa- 
tion of Public Address 
Engineers. F. Poperwell 

G. D. Monteath, B.Sc., A.R.C.S., A.Inst.P., 
A.M.I.E.E., D.I.C., who joined the B.B.C. in 1947 as a 
research engineer, has been appointed head of the Tele- 
vision Group of the Research Department in succession 
to Dr. R. D. A. Maurice who recently became assistant 
head of the Department. Mr. Monteath was for five 
years in charge of the aerial section of the Research 
Department. 

A. J. Henk, who contributes the article on page 425, 
is senior engineer (maintenance) with Alpha Television 
Services (Birmingham) Ltd. who operate the Midlands 
Independent Television Studio Centre for A.T.V. 
and A.B.C. Television. For 18 months prior to going 
to the Midlands in 1956 he was with the B.B.C. 
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J. W. Murray, M.B.E., Assoc.I.E.E., A.M.Brit.I.R.E., 
has relinquished his post as chief engineer of the 
Nigerian Broadcasting Corporation and is succeeded by 
E. Credgington. Mr. Murray went to Nigeria as chief 
engineer of the Department of Broadcasting in January, 
1951, after serving in a similar capacity for four years 
in Northern Rhodesia. Prior to going to Rhodesia he 
was with the B.B.C. for seven years. Mr. Credgington 
has been assistant chief engineer (operations and main- 
tenance) with the Nigerian Broadcasting Corporation 
since October 1957, prior to which he was in Malaya's 
Department of Broadcasting for 12 years. He was 
seconded from the B.B.C. to Malaya in 1945. 

W. H. Taylor, B.Sc.(Eng.), M.I.E.E., education officer 
to the I.E.E. from 1947 until 1953 when he joined the 
G.E.C. as Controller, Education and Personnel Services, 
has been appointed Manager, Group Personnel Services 
of A.E.I. (Rugby). 

OBITUARY 
Dr. Lee de Forest died in California on June 30th, 

aged 87. He will be mainly remembered as the inven- 
tor of the " audion " valve (1906) which added a control 
grid to the Fleming diode, but this was by no means 
his only contribution to the early development of wire- 
less. After long litigation he was finally awarded 
priority for the discovery of " feedback " and the 
oscillating valve and he was active earlier in the fields 
of spark and arc generation and later developed the 
" Phonofilm " a method of synchronizing sound with 
cinematograph film. 

H. V. Griffiths, M.B.E., who had been engineer -in- 
charge of the B.B.C.'s Measurement and Receiving Sta- 
tion at Tatsfield since 1933, died on June 28th at the age 
of 59. He joined the B.B.C. in 1924 as an assistant 
maintenance engineer at the Birmingham transmitting 
station (SIT). He was engineer -in- charge of the experi- 
mental short -wave " Empire " station (G5SW) at 
Chelmsford for a short time before transferring to the 
Research Department in 1928. He was widely known 
as an authority on radio propagation and frequency 
measurement on which subjects he has contributed to 
Wireless World. 

Leslie E. C. Hughes, Ph.D., B.Sc.(Eng.)., M.I.E.E., 
who died suddenly on June 10th at the age of 57, was 
the first president of the British Sound Recording 
Association, 1946 -8. His teaching career began in 1927 
at the City and Guilds College, where he was a demon- 
strator. From 1932 to 1941 he was lecturer and degree - 
examiner at the College, and for 3 years from 1936 was 
evening lecturer at Regent Street Polytechnic and 
Northampton Polytechnic, London. Dr. Hughes was for 
a time with Multitone Electric Co. on hearing aid design 
and from 1943 to 1947 was head of the Research Dept., 
Broadcast Relay Service at their Wandsworth factory. 
In 1955 he became Head of Technical Publications for 
Ultra Electric. 

Phillip D. Canning, the well known representative 
of the Plessey Company on many national and inter- 
national councils and committees, died in Basle on July 
1st whilst returning from a conference of the Inter- 
national Electrotechnical Commission in Interlaken. He 
was chairman of the sub -committee of the I.E.C. which 
deals with climatic and durability testing of telecom. 
He joined Plessey in 1933 and was for some years respon- 
sible for the development and production of transmitting 
equipment and for radio installation work. Since 1948 
he had been acting as liaison between the company and 
trade associations. 

Stanley G. Willby, at one time editor of Wireless & 
Electrical Trader and for some years until 1959 head 
of the press and public relations section of the British 
Standards Institution, died on June 23rd aged 60. He 
had been in failing health for several years. 

E 
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News from Industry 

Bristol /Ferranti Bloodhound. -The Royal Swedish 
Air Force Board has placed a substantial order running 
into many million pounds with Bristol Aircraft Limited 
for the Bloodhound Mark 2 surface -to -air guided 
weapon system which is to be supplied to the R.A.F. 
Dr. Norman Searby, C.B.E., manager of Ferranti's 
Guided Weapons Establishment, has said that the most 
important single factor in the improvements in perfor- 
mance compared with the earlier version is the use of 
continuous -wave radar guidance, developed in conjunc- 
tion with the Ministry of Aviation by Associated Elec- 
trical Industries and Ferranti. Sweden became the 
first overseas country to adopt a British guided weapon 
for defence purposes when she placed an order for 
Bloodhound 1 in 1958. The new contract is the largest 
overseas order yet placed for British missiles. 

International Systems Control Ltd. has been formed 
jointly by the G.E.C. and Thompson Ramo Wooldridge 
Inc., of Los Angeles, with a share capital of £430,000 
equally shared by the two parent companies. It will 
market industrial process control systems in the U.K., 
the European Free Trade Area and the Commonwealth. 
It is announced that this " venture is complementary to 
and in no way clashes with" the G.E.C.'s present 
association with International Computers and Tabu- 
lators Ltd. in the development and manufacture of digital 
computers. Details of the board of the new company, 
which will have its headquarters in London, are given 
on page 404. 

Thorn- A.E.I. Tube and Valve Merger. -Thorn Elec- 
trical Industries and Associated Electrical Industries are 
merging their respective interests in the manufacture 
and sale of cathode -ray tubes and radio valves. Trade 
names involved include Mazda, Ediswan and Brimar. 
The productive capacity of both companies in this field, 
including factories at Sunderland, Harlow, Rochester 
and Footscray, will be pooled. Management of the new 
joint company will be vested in Thorn Electrical In- 
dustries with Jules Thorn as chairman. 

Multimusic Ltd., a wholly -owned subsidiary of Multi - 
core Solders Ltd., has disposed of all its interests in 
Reflectograph tape recorders to Pamphonic Reproducers 
Ltd., a member of the Pye Group. Service enquiries 
should be addressed to Pamphonic Reproducers Ltd., 
Westmoreland Road, Queensbury, London, N.W.9 (Tel: 
Colindale 7131). Other enquiries concerning Reflecto- 
graph recorders should now be sent to Pamphonic at 
17 Stratton Street, London, W.1 (Tel.: Grosvenor 
1926). 

G.E.C.'s Applied Electronics Laboratories at Stan - 
more, Middlesex, have been entrusted with the develop- 
ment of the guidance receiver for the Mark 2 Seaslug 
ship -to -air missile, the existence of which was made 
known in the recent Navy Estimates. Four County 
Class destroyers are about to start their operational 
careers with Seaslug 1 for which the G.E.C. was respon- 
sible for the development of the guidance receiver. 

India's first transistor manufacturing company -Semi- 
conductors Private Ltd. -has been established in Poona. 
Raytheon Company, of Lexington, Mass., owns a one- 
third interest. 

Iraqi Ports Authority has placed a £100,000 contract 
with Pye for the supply and installation of a v.h.f. and 
u.h.f. radio -telephone network for the country's marine 
and air ports. 
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British Railways' first multi -channel radio -telephone 
system is to be installed between York and Newcastle 
via Darlington -a distance of 78 miles -with two inter- 
mediate repeater stations. The radio equipment operat- 
ing on a frequency of 7500Mc /s is to be supplied and 
installed by Marconi's and the carrier equipment by 
A.T.E. The system is designed for a maximum capacity 
of 300 telephone channels, but initially 180 will be in 
operation. 

Ireland's first centimetric radio link for trunk tele- 
phone transmission, which was installed by S.T.C., has 
been brought into service. The 7400 -Mc /s system, 
which links Galway, Cappataggle and Athlone, can 
handle 240 telephone circuits on each of two bothway 
radio- frequency channels. 

Anglo- Swedish Link. -The Electronic Apparatus 
Division of A.E.I. has been appointed sole agents in the 
U.K. and the Commonwealth (except Canada) for the 
Carousel random access magnetic -tape memory manu- 
factured by Facit Electronics AB, of Sweden. A.E.I. 
will also handle the transistorized high -speed tape punch 
and reader made by Facit. 

Decca wind -finding radars (five) and a weather radar 
have been ordered by the British Government for 
deployment along the air route Ankara- Teheran -Karachi 
as a contribution under its programme of technical 
assistance to the regional countries of the Central Treaty 
Organization. Decca wind -finding radar has also been 
ordered by the government of Indonesia for its 
Meteorological Department. 

Ever Ready's consolidated net profit for the year 
ended _ in February, after all charges, including taxation, 
amounted to £1,706,526, an increase of £155,544 on the 
previous year's figure. The taxation charged was 
£1,368,932, 

Currys, the retail radio and cycle company with a 
total of 325 branches, report a record group profit for 
the year ended on January 28th of £1,516,467 before 
taxation. This figure was an increase of £313,700 on the 
previous year. The total capital and reserves of the 
company and its subsidiaries is £5,710,791. 

A. H. Hunt (Capacitors) Ltd., which this year cele- 
brates its silver jubilee, reports a gross trading profit 
for 1960 of £487,397. 

Simms Motor and Electronics Corporation, of which 
N.S.F., Cawkell Research & Electronics and Dawe In- 
struments are subsidiaries, records a group net profit of 
£702,647 in 1960 against £489,490 the previous year. 

Johnson Matthey are now able to supply scandium, 
yttrium, and most of the 14 rare earth metals in sheet 
form in thickness down to 0.001in and with a maxi- 
mum width of three inches. The sheet is available 
either cold worked or annealed. 

SCI Designs Ltd., 30 -34 Ingate Place, Queenstown 
Road, London, S.W.8, has been formed to produce 
economically transistor inverters and converters to speci- 
fications outside the standard ranges already on the 
market. 

Hammarlund Manufacturing Co., Inc., the well - 
known New York manufacturers of telecommunications 
receivers, this year celebrate fifty years in the radio in- 
dustry. 
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Versatile Stereophonic Pickup 

NECESSITY FOR LOW TIP MASS 

THE July issue of Wireless World contained a report 
of some preliminary research which is used here as 
the basis for the design of a stereo pickup to track 
without impairing the recorded modulations. As 
will be shown, very few stereo pickups are at present 
capable of reproducing all that is recorded on a 
modern stereo disc. 

Now, the main conclusions drawn from the above - 
mentioned work were (a) that the relation between 
tracking weight and stylus radius was apparently a 
linear one (not a square law) as far as record reproduc- 
tion is concerned, and (b) that the motion of the 
record advantageously affected the upper weight 
limit for elastic tracking. 

(Unfortunately certain errors were made in this 
article, namely that in Figs. 5, 11 and 12 the " stylus 
friction " is in fact the side thrust. In order to obtain 
the stylus friction the values given should be multi- 
plied by 1.8. Similarly, apparent inconsistencies 
between Figs. 6, 7 and 8 arise because in general the 
stylus radii quoted are nominal values only and in 
particular the " 0.0005 " -in radius stylus used for the 
results of Fig. 6 had a larger radius than the other 
" 0.0005 " -in styli.) 

It should be noted that many of the stylus indent 
measurements were in the region of 1.5 micro- inches 
(which is about one -tenth of the wavelength of light) 
and are near the limit of audibility in relation to any 
signal or noise content of the present record groove. 
Consider a signal recorded at the standard level of 
1cm /sec at lkc /s. The useful range of a normal 
stereo record on standard reproducing equipment 
may be from -1- 26dB to - 26dB referred to this, 
where the requirement for the groove not to be 
inclined at more than 45° to its unmodulated direc- 
tion (so that the stylus does not ride obliquely up the 
groove wall) sets an upper limit on velocity, and 
amplifier and recording tape noise and reproducing 
turntable rumble set a lower limit. It should be 
noted that the disc material itself as " seen " by the 
stylus has a surface roughness that is less than 
1 /20th of the wavelength of light. 

Consider a signal that is still usefully audible, e.g. 
a 10kc /s tone recorded at a level corresponding to a 

Fig. I. Stylus in an unmodulated groove. S is the stylus 
stress. 
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Fig. 2. Optical micrograph of an unplayed record with a 
fantastic modulation velocity -since the groove turns a 
complete right angle! No names -no pack drill -and no 
guesses please. 

velocity of 20dB below a 1cm /sec, lkc /s tone. The 
10kc /s recorded level (C.C.I.R.) will be 5cm /sec 
minus 20dB. This corresponds to an amplitude of 
0.5/2ir x 104cm or 3 x 10-6in, which is ith of the 
wavelength of light. The elimination of tape noise 
and reproducer turn-table rumble could make the 
present gramophone record capable of a range of 
nearly 70dB since the above signal could ideally be 
reduced a further 15dB or so before it merged with 
the minute surface roughening of the vinyl pressing 
caused by the action of even the best recording 
cutters. Recourse to an indenting process for the 
recording of a master record might conceivably add a 
few more decibels to this already enormous possible 
range, or rather the improvement might be used in 
conjunction with a smaller groove to give an extended 
playing time. 

Considering the above and on examination of an 
electron micrograph (Fig. 10) it appears that, 
at up to about 2 gm force on a " half -thou " stylus 
tip and normal to the plane of the record material, 
the deformation of the record even after repeated 
playings is one of depressing the surface irregularities 
to even greater smoothness and is not of a magnitude 
that exceeds such original roughness as may exist. 
This is confirmed audibly, since below about 1 -gm 
tracking force there appears a rather more transient, 
crackly sort of surface noise on the first few playings 
of " mint " discs. So if we consider an unmodulated 
groove (Fig. 1) we find that, for the normal reaction 
N on the groove wall not to exceed 2gm, the stylus 
force W must be below 2N /ß/2 = 3gm. 

Now considerable controversy is apparent over the 
Decca Record Co., Ltd. 
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Fig. 3. Several minutes time exposure of output (in terms 
of modulation velocity) of a 11-gm pickup with a 0.4mgm 
tip mass when playing Tchaikovsky's 1812 Overture. 

MODULATION DIRECT;CN 

Fig. 4. Stylus in a groove modulated laterally (rightwards) 

extent of recorded modulations, particularly in the 
upper register, and this can become a weak link in 
the chain of factors involved in a pickup design. 
Signals as large as 20cm /sec at 10kc /s have been 
mentioned and, of course, examples such as shown in 
Fig. 2 (not a Decca disc!) can be found. Fig. 3 
however shows several minutes time exposure of 
velocities on an oscilloscope when Tchaikovsky's 1812 
Overture is reproduced with a 11-gm pickup having 
0.4 -mgm tip mass. This shows a common feature of 
no velocities greater than 4cm /sec r.m.s. above 
2 kc /s. 

Even where there are higher levels, the radius 
of curvature of the modulation soon becomes less 
then that of the stylus at low groove speeds. At the 
condition where the groove curvature is the same 
as the stylus radius the acceleration would be 
infinite if the materials were infinitely hard. Now 
the maximum radius of curvature of a sinusoidal 
modulation = S'/2rrfV where S is the groove speed, 
f the frequency and V the peak velocity of modula- 
tion. Therefore, for example, for a 0.0006 -in radius 
stylus and a 45° 10 -kc /s signal, even at an average 
diameter of 8in, the r.m.s. velocity at which the 
modulation curvature is equal to the stylus radius 
is given by (77 x 8 x 2.54 x 33 ¡(60)2/21r x 104 x 
6 x 10 -4 x 2.54\/2 = 9cm /sec. 

From this set of conditions on, the stylus cannot 
possibly trace, let alone track, to say nothing of the 
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inevitable damage to the record. However, con- 
sideration of even some of the better pickups now 
available shows that they often fall far short of much 
more modest requirements than those of ultimate 
physical possibility which should have no place 
on a truly high -quality recording. 

Let us consider the Decca frequency test record 
(SXL 2057) which, with its 5cm /sec r.m.s. at 
10kc /s towards the outer diameter of the disc, 
presents a criterion for tracking capabilities which 
should surely be universally acceptable as a minimum 
requirement at least. To find out what tip mass is 
necessary to track this level of modulation (either 
laterally or at 45 °) with not greater than 2 gm force 
normal to the groove wall consider first the lateral 
case (Fig. 4). 

If P is the accelerating force, then at the tracking 
limit, since the groove wall is at 45° 

P =W 
If N E 2gm 
Then W = N /A/2 

1.4gm 
Now P = ma 

where m is the stylus tip mass and the recorded 
acceleration 

a = 2Ir x 104 X 5V/2cm /sec2 
= 450g (neglecting the small effect of groove 

curvature due to tracing with a finite stylus) 
...m 1.4/450gm 

a 3.lmgm 
If a pickup is to track this level of modulation 

at 45 °, the force supplied by the tracking weight 
W must be sufficient to accelerate the tip mass to 
450g when the wall is receding (see Fig. 5a). 

...W/ A/2 = 450m (1) 
When the modulated wall is advancing (Fig. 5b), 
since there is no vector of the accelerating force P 
normal to the unmodulated groove wall, there is 

RECEDING , 
`BALL / 

N 

(d) 

(b) 

Fig. 5a. Stylus in a 45° modulated groove with the modulated 
wall (on the left) receding. 

Fig. 5h. Stylus in a 45° modulated groove with the modulated 
wall (on the left) approaching. 
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no change in the static reaction normal to this wall, 
and so W is equally distributed on to both walls. 
Thus the reaction normal to the advancing wall 

N,xi= P +(W /2 +S) /1/2 .. .. (2) 
Now S = W /2, P = 450m and Nm must be S 2gm 

Nm < 2 = 450m + W/ A/2 

.'.m 2 /900gm from equation (1) 

2.2mgm 
And substituting m in equation (1) 

W < 450A/2 x 2.2/1000 
1.4gm 

This is for a pickup tracking without any other, 
lower, frequency to cope with at all, so in order to 
track even the test record levels of modulation under 
practical " music conditions " without any groove 
deformation at all the pickup must have a combina- 
tion of a tip mass of 1 mgm, a compliance of 10 x 10 -6 
cm /dyne (see Wireless World for April 1959, p. 182) 
and a tracking weight of 1¡ gm. If this pickup has 
also some mechanical resistance incorporated in the 
stylus movement (which I would consider desirable 
from an operational point of view, and almost essen- 
tial for smooth response in a piezo -electric type of 
pickup) then the above impedance figures must be 
made still smaller. The output from such a pickup 
becomes proportionately smaller, and its use becomes 
restricted to more specialized amplifier equipment. 
It was considered therefore that provided that the 
waveform suffers no permanent deformation and 
that the groove itself is merely smoothed after a 
hundred or so playings, the most useful arrangement 
could be achieved. To this end, whilst it is clear 
that the tip mass must remain less than 2 mgm, 
the tracking weight could conceivably be raised to 
3mgm, the extra tracking weight either in itself or 
with its associated lower compliance not causing any 
differential deformation of the groove and thus no 
distortion of the waveform. 

Comparative Assessments 

Now the best available ceramic- element cartridge 
which audibly tracks at the bottom limit of its recom- 
mended 2 to 4 gm but has a tip mass of 3mgm was 
assessed on the above theoretical basis. (The har- 
monics of non -tracking above 7kc /s, whilst not direct- 
ly audible, are still the result of the most critical 
record wear and lead to loss of clarity.) In the 45° 
case a tracking weight of 450 x 3 \/2mgm =1.9gm is 
required. This means that for practical tracking 
purposes, even allowing only for a vector addition of 
low- and high- frequency modulation forces, the 
tracking weight is required to be 1.9 A/2= 2.7gm. 
(A vector addition not only gives the " benefit of the 
doubt " to the 3 -mgm pickup, but is also consistent 
with the direct comparison of both the 3 -mgm and 
1 -mgm styli at the same tracking weight, as shown 
photographically.) With a 2.7 -gm tracking weight 
a 3 -mgm stylus produces a normal reaction (see 
equation 2) of 450 x 3 + 2.7/ /2 =3.25 gm on the 
advancing modulated wall. Thus, according to the 
figures determined in the previous article, at the 
crest of the modulation wave the indentation rises 
sharply to between 4 and 10 micro- inches compared 
to practically nil elsewhere. Now the peak amplitude 
of the modulation is given by 5 Á/2/27r x 104 cm = 
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44 micro- inches. Thus up to 25 % of the 10 k /cs 
modulation on the test record will be removed on 
the very first playing. If the tracking weight is in- 
creased the indentation is greater; if it is decreased 
the stylus cannot follow the undulation and the 
impacts between stylus and groove cause even greater 
destruction. Thus it is impossible to track even the test 
record modulation levels with a pickup which has a tip 
mass of 2 mgm or over. 

Optical micrographs demonstrate this with con- 
siderable visual emphasis (see Figs. 6, 7). They 
also show that after 250 playings of the new pickup 
with the 1 -mgm stylus, at the same tracking weight of 

Fig. 6. Optical micrograph (X300) of un- played 5cm /sec 
r.m.s. l0kc /s stereo test record groove. 

Fig. 7. Optical micrograph (X300) of 5cm /sec r.m.s. 
10kc /s stereo test record groove taken after one playing 
with a 3 -mgm stylus at 2.7gm tracking weight. 

Fig. 8. Optical micrograph (X300) of Scm /sec r.m.s. 
10kc /s stereo test record groove after 250 playings with a 

I -mgm stylus at 2.7gm tracking weight. 
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Fig. 9. Section of a flattened electron micrograph impres- 
sion (X2400) of 5cm /sec r.m.s. 10kc /s stereo test record 
groove taken after one playing with a 3 -mgm stylus at 
2 7g tracking weight. While the width of the indent shows 
a depth of permanent deformation equal to nearly half the 
amplitude of the modulation, the actual path of the stylus 
described on the unmodulated wall indicates that it 
penetrated too depth nearly equal to that of the modulation. 

410 

Fig. 10. Section across similar groove to Fig. 9 taken after 
250 playings with a l -mgm stylus at 2.7gm tracking weight. 
The path of the stylus is only perceptible as a smoother 
surface. 
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Fig. ll. Section across similar groove to Fig. 9 after re- 
peated playings with a 3 -mgm stylus at 2.7gm tracking 
weight. It can be seen from the path of the stylus described 
on the unmodulated wall, and from the fact that there 
is no loss of contact, that the original modulation has been 
completely obliterated. 

2.7 gm, there is no practical deterioration of the 
groove (see Figs. 6, 8). 

Electron micrographs verify the above quantita- 
tively showing that even at the first playing the 3 -mgm 
stylus does not track the test record but ploughs 
through the crests 40° out of phase with the original 
signal, penetrating to a depth equal to that of the 
original modulation and leaving a depth of per- 
manent deformation equal to nearly half of this (see 
Fig. 9). They also show that after 250 playings with 
the 1 -mgm stylus at the same tracking weight of 2.7 
gm, the groove surface is if anything improved and 
the waveform itself is nowhere distorted (see Fig. 
10). After repeated playings of the 3 -mgm stylus it 
can be seen from Fig. 11 that not only has the active 
groove wall been indented to a depth equal to that 
of the original signal and 120° out of phase with it, 
but that a modulation has been indented on the 
inactive groove wall to a depth of the order 
of the amplitude of the " wanted " signal. 
In other words, a large stylus tip mass could eventually 
ruin the upper frequency separation of a stereophonic 
disc, no matter what the channel separation of the 
pickup itself might be. 

With the exception of Fig. 2 all these micrographs 
are of the 10kc /s band of the Decca stereo frequency 
test record (SXL 2057). This photographic evidence 
has been prepared by Dr. P. Chippindale of the 
Royal College of Advanced Technology, Salford, 
by a process which he has specially developed. The 
electron micrographs are taken from carbon replicas 
of the groove walls. During the replicating process 
the carbon film becomes somewhat flattened and 
therefore some of the indentations will in fact be 
deeper than they appear. There is also some buckling 
at the bottom of the groove (appearing lighter). 
Small cracks occasionally appear in the replica be- 
cause of the very delicate nature of the carbon film. 
In spite of this the lines left by the cutter still provide 
a datum for accurate quantitative interpretation. 

Stylus Arm Design 
With the validity of a 1 -mgm half -thou stylus, 
tracking at 3 gms thus proven, the remainder of the 
pickup design followed therefrom in a similar manner 
to that described for a mono pickup in Wireless World 
for April 1959. The problem of achieving adequate 
channel separation is considerably aggravated by the 
flexible stylus arm used in this type of design, for 
here the transducing elements are more free of posi- 
tive control by the record groove. This was parti- 
cularly confusing in the early stages of development 
when it was found that transmission of impulses 
from the stylus to the elements was taking place 
through the rear of the assembly. When this was 
eliminated the separation became the usual 20dB 
over the main mid -audio range. The suspension 
pocket was then arranged for practically aperiodic 
response to amplitude excitation from its front end. 
A frequency response within ± 1dB to 12 kc /s could 
be achieved experimentally and ± 2dB overall for 
production, practically regardless of how flimsy a 
stylus arm was used. Before further experiment with 
the stylus the transmission geometry was finally 
adjusted (by angling the ceramic elements and off- 
setting the 45° transmission arms to them) to allow 
for its dynamic flexing conditions and to achieve 
maximum separation. The complete complex 
moulding (see Fig. 12) is a feat of modern tool- making 
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CERAMIC 
ELEMENTS 

ELECTRICAL 
CONNECTIONS 

Fig. 12. Schematic side view of new stereo pickup with 
cover removed. 

for which all credit must go to Ablex Tools Ltd. 
whose skill and patient co- operation have made it 
possible. Although the form and function of this 
" suspension" is long since finalized, development 
is still proceeding which should eventually lead to 
automatic production of the whole pickup. 

Vertical Motion 
One problem of a stereophonic pickup stylus is 
that its vertical motion must be such as to cause 
negligible vertical tracking error distortion (see 
Wireless World for July 1960, p.340). 

Several stereo pickups have nearly 30° such error 
which would be considered intolerable by lateral 
tracking standards. In order to improve this motion 
and still give tolerance on the clearance of the re- 
mainder of the pickup above the record surface, 
a " parallel- motion " linkage system was arranged 
in the stylus arm (see Fig. 13). By using a material 
of lower mechanical resistance for the stylus arm 
than for the remainder of the transmission, the 
linkage system is made more operative where veloci- 
ties are larger and tracking errors become more 
important. The actual improvement is only four 
or five degrees for slow vertical motion, but is 
greater when the decoupled tip mass moves more 
independently of its support, i.e. when the parallel 
arms flex most. This construction also has the 
advantage of reducing the vertical tip mass (and 
increasing the vertical compliance) for a given 
longitudinal stiffness. The final version will have 
the stylus moulded in situ (patent pending) so as to 
give greater robustness at this point. 

Since all-round usefulness of the pickup is an 

Fig. 13. " Parallel motion " 
stylus arm linkage system. 
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important consideration the stylus is made in 
replaceable form. In fact special materials have been 
produced with the aid of I.C.I. Plastics Division 
and is possible by changing the stylus arm material, 
to change the tracking weight, tip mass, compliance 
and output of this pickup at will. A stylus with a 
0.6 -mgm tip mass and a tracking weight of 2 gm 
giving a pickup output of 30 mV /cm /sec will be 
available, as well as the standard one with diamond 
tip, 1 -mgm tip mass, tracking weight of 3 gm and an 
output of 60 mV /cm /sec (i.e. about 4 V from many 
recordings). 

Measuring Tip Mass 
The figures quoted are for the " total effective 
tip mass " and it may be as well to mention here 
that the usual methods of measuring tip mass either 
by finding the upper resonance of the pickup (stylus - 
groove resonance) or its free resonance (with its 
own compliance) do not work well with this type of 
pickup, owing to its decoupled stylus tip and some- 
what distributed mass. The methods used were 
those of measuring the pickup's reaction to groove 
acceleration and also watching its tracking perform- 
ance by observing its output wave -shape on an 
oscilloscope, whilst varying the tracking weight 
(on a previously unplayed test record). This gives 
the effective tip mass at any frequency and will include 
some vector addition due to mechanical resistance 
in the stylus arm. 

In fact it is more important to consider not only 
the component parts of the mechanical impedance 
of a pickup stylus (i.e. mass, compliance and resist- 
ance) but also its impedance over the whole frequency 
range. Fig. 14 shows a limiting curve according to 
record modulation levels which takes into 
account the necessity of much lower strains on the 
smaller undulations at the high- frequency end of 
the scale. It can be shown in practice that beyond 
the region 4 to 7kc /s there is a rapid falling off of 
the recorded amplitude and wavelength combined 
with an increase in the acceleration, so that above 
this region the effects of replay deformation and 
wear become much more serious. The tracking 
performance of one of the better 5 -gm ceramic . 
pickups is shown in Fig. 14 as well as that of the 
2 -gm pickup with the 3 -mgm stylus mentioned 
before. It is interesting to note the rise in tracking 
impedance due to an internal resonance of the 
former pickup compared with the smooth curve of 
a " decoupled " stylus. A rough comparison might 
be made by listening to the needle talk from a 

,.' a9 .'i 

\\ 

Fig. 14. Tracking performance 
of new pickup compared with 
two others. The limiting curve 
required for elastic tracking is 
also shown. 
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Fig. 15. Photograph of new stereo pickup. 

frequency record. I specify frequency record because 
it is then possible to distinguish between that 
impedance that is resistive and may make a louder 
noise on mid -frequencies without damaging the 
record, and the upper register noise which indicates 
the first and most critical source of record damage. 

Whilst on the subject of stylus construction it 
may be of interest to mention that the actual stylus 
tip has been made visible over a wide angle in 
order to ease accurate positioning of the pickup 
on to the record (see Fig. 15). 

A criticism of piezo -electric type pickups may be 
their variability with temperature. In this case the 
softening of the plastic stylus arm may be said to be 
an advantage in that the effective tip mass decreases 
somewhat as the compliance of the stylus increases 
with temperature. Thus the vinyl record groove is 
appropriately under proportionally less strain at 
higher temperatures. The pickup has been operated 
satisfactorily, response- and separation -wise, at 
temperatures of 55 °C, when the output is reduced 
by about 7dB on the normal 20 °C room temperature. 

A universal fixing bracket enables the pickup to 
be mounted in record changcrs where the arm may 

be balanced, the 34 gm of the pickup head itself 
being then added and used as the tracking weight. 
For the cheaper changers that need several grams to 
operate their mechanisms alone, a special high- output 
stylus will be available that can withstand over 
6 gm playing weight. 

This should prove to be a very inexpensive stereo- 
phonic pickup and to take advantage of this a suitable 
pickup arm for both transcription and changer 
purposes is also being developed which should then 
enable both types of users to operate at the lighter 
tracking weights. 

Production testing of a pickup of this sort could 
add appreciably to its cost and offset much of the 
gain of its simple assembly. The production of a 
special test record enables this pickup to have a 
thorough test on production that would otherwise 
hardly be economic even on the most expensive 
pickups. 

It is felt that Dr. Chippindale's photographic 
evidence shows that the considerable research and 
development which has laid the basis for this pickup 
has borne useful fruit. 

Transistor Data 
COMPILED primarily as an adjunct to the Avo 
Transistor Analyser, International Transistor Data 
Manual " contains details, we estimate, of about 2,500 
transistors. In some cases the parameters listed are 
somewhat limited in scope; but generally should serve 
to indicate suitable types and for the working out of 
rough circuit values. In the first part of the data types 
are classified into American and European (pp. 16 -65) 
followed by a short list of CV types and some connec- 
tion details. The remaining 78 pages form a " stop - 
press " unclassified list. A most valuable feature of the 
book is a list of manufacturers names and addresses 
and, in the case of overseas firms, their agents or sub- 
sidiaries in Great Britain. 

The " Avo International Transistor Data Manual " 
edited by C. E. Bull and published by Avo Ltd., Avocet 
House, 92 -96 Vauxhall Bridge Rd., London, S.W.1, 
costs £1 15s by post. 
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TECHNICAL NOTE I 00K 

Two -Signal Bridges are discussed 
under this title in an article by G. W. 
Short in the December 1960 issue of 
Electronic Technology. In a normal 
four -arm bridge, either the signal 
source or the detector must be left 
floating since they are connected to 
opposite bridge diagonals. This 
could, in principle, be avoided by 
connecting a rectifier in the normal 
detector position across one bridge 
diagonal and placing the detector at 
an earthed point either in series with 
one of the arms or in series with the 
signal source. With this arrangement, 
when the bridge was off -balance the 
signal across the rectifier would result 
in a d.c. output and signal harmonics 
being produced in the detector. Un- 
fortunately the exact balance point 
would be difficult to determine by 
this method since rectifier efficiencies 
are low at low input levels. This 
difficulty can be avoided by using 
two very- different bridge input fre- 
quencies and detecting the inter - 
modulation products (produced by 
the rectifier) between the signal and 
other input frequency (their differ- 
ences frequency, for example). If the 
bridge is nearly balanced at one in- 
put frequency, it will be well out of 
balance at the other. This other fre- 
quency will thus produce a substan- 
tial signal across the rectifier so that 
its intermodulation efficiency will be 
high. In a somewhat different system, 
one of the intermodulation frequen- 
cies produced by the rectifier is used 
as the signal frequency so that the 
rectifier then acts virtually as a com- 
pact floating oscillator. Another ad- 
vantage of using two input frequen- 
cies is that the input and detector 
frequencies are different and so can 
be carried on the same cable. This 
would, of course, be very useful for 
making measurements at a distance. 

New Display Device: -When mech- 
anical stresses are applied to a flat 
plate of piezoelectric material, electric 
charges are developed on the face of 
the plate. Electroluminescence in- 
volves the excitation of a phosphor 
by the application of an electric field, 
which causes the phosphor to give 
out light. The new device, developed 
by Stephen Yando of General Tele- 
phone and Electronics Laboratories, 
Inc. (U.S.A.), combines these effects, 
consisting of a thin, flat panel com- 
posed of a piezoelectric ceramic 
material, one surface of which is 
coated with a layer of electrolumi- 
nescent material. When signals are 
applied to electrodes on the edges of 
the panel, acoustic travelling waves 
are propagated in the ceramic and 
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the electric fields accompanying the 
acoustic waves cause the electrolumi- 
nescent layer to produce a " spot " of 
illumination on the panel. The 
position of the spot is controlled by 
varying the relative timing of the 
electrical pulses to produce a wave 
pattern and the light intensity is 
modulated by varying the electric 
field applied by a transparent con- 
ductive layer covering the electro- 
luminescent layer. 

High- conductivity Springs are a 
necessity in many miniature com- 
ponents where, for instance, the cur- 
rent- carrying capacity of a contact 
may well be limited by the rise in 
temperature due to its internal power 
loss. Johnson Matthey have recently 
introduced a new alloy, Mallory 53, 
which has mechanical properties at 
least as good as those of the common 
phosphor -bronze materials, combined 
with electrical conductivity between 
40% and 45% of that of the inter- 
national annealed- copper standard. 
The thermal conductivity, too, is high 
and this aids the cooling of spring 
contacts. Mallory 53 is also less 
prone to the formation of high- resis- 
tance oxide films at high tempera- 
tures. 

Aerial Matching: As is well known, 
the impedance of an aerial drops con- 
siderably when parasitic elements are 
fitted: so much so, in fact, that the 
impedance of a folded dipole, made 
from one length of tubing and con- 
sequently of constant diameter, falls 
from 300íZ to 50 to 7012 when used 
in a Yagi array. So that different - 
diameter sections are not necessary 
to restore the impedance to 30012 
for the matching of ribbon feeder 
Antiference are using transformers 
wound on dumb -bell- shaped ferrite 
sections. These transformers drop in- 
to the connection box on the aerial 
insulator, mounting on the terminals 
therein. Alternatively 75 -12 coaxial 
cable can be used and the transformer 
(which now has to transform un- 
balance to balance also) is fitted at 
the set end of the feeder in a small 
moulded box. 

Character Recognition by auto - 
correlation is being investigated by 
Dr. M. B. Clowes and Mr. J. R. 
Parks at the National Physical 
Laboratory. The points of overlap 
between displaced rotating images of 
the character are determined. Straight 
lines will tend to overlap along their 
length at one angular rotation posi- 
tion whereas curves will tend to over- 
lap at one point over a range of 

angular rotation. The position of 
straight lines and curves can thus be 
found and the character recognized. 

Microwave Mekometer is an instru- 
ment developed by the National 
Physical Laboratory for the measure- 
ment of distances above 10 metres 
to an accuracy of a few thousandths 
of a centimetre. A crystal of am- 
monium dihydrogen phosphate is 
placed in the electric field of the 
output of a magnetron, oscillating at 
9,300Mc /s. Plane -polarized light, 
obtained from a xenon flash, is trans- 
mitted by the crystal, but by virtue 
of the properties of the crystal in an 
electric field, the emergent beam is 
elliptically -polarized, and the direc- 
tion of rotation is reversed twice in 
each cycle of the microwave oscilla- 
tion. The magnetron and flash tube 
are pulsed to avoid damage to the 
crystal. The polarization- modulated 
light beam is aimed at a distant re- 
flecting prism -from which it is re- 
turned, via a light path of variable 
length, to the crystal. On emerging 
from the crystal, the elliptical polar- 
ization is either enhanced or degen- 
erated, depending on the relative 
phases of the modulation and the 
microwave field across the crystal. 
The resultant signal is focussed on to 
two photoelectric detectors -in the 
case of one, via a polarizer. The out- 
put of the detector fed via the polar - 
izer will vary in intensity due to the 
effect in the crystal, and the differ- 
ence in the two signals, displayed on 
a meter, is a measure of the distance 
between the crystal and the reflector 
in relation to the modulation wave- 
length. If the process is performed 
at three settings of the magnetron 
frequency, and a null obtained on 
the meter each time by use of the 
micrometer -controlled variable light 
path, it is possible to calculate the 
distance. 

' New Superconductor developed at 
the Bell Telephone Laboratories -a 
niobium -tin compound (Nb,Sn)- 
remains superconducting at much 
higher magnetic fields and tempera- 
tures than other known substances 
-in fact up to at least 88,000 gauss 
and 18 °K. This compound should 
thus be of great value in making 
very -low -loss high -flux solenoid 
magnets. Nb,Sn is normally very 
brittle, but Bell have developed a 
method of making it inside a hollow 
niobium tube which is already 
formed in the required solenoid 
shape. With this method of manu- 
facture, the superconducting Nb,Sn 
can carry currents of over 150,000A/ 
sq cm. 
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Transistor Measurements 
2.- CONTINUATION OF THEORY, MEASUREMENT METHODS 

LAST month we saw how four -pole and the basic 
" T " transistor parameters are related to actual 
quantities measurable in a circuit. In this concluding 
instalment we shall examine hybrid- and con- 
ductance- parameter terms and consider some means 
of measuring their various values. 

Basic Parameters Expressed in Conductance 
and Hybrid -parameter Terms 
Very often transistor parameters are expressed by 
conductance terms because in high -a junction 
transistors, due to the very small alternating base 
current, it is easier to create constant -output or 
-input voltage conditions by short- circuiting the 
respective circuits to a.c. No formulae will be 
deduced and only the basic principle of setting out 
equations is given. 

Looking back to Fig. 4 (repeated here for con- 
venience) and the general relation between I, vl I2 v2 
(using again the general notation, as " 1 " might 

S11 

Fig. 4. Four -pole -parameter representation of transistor. 
Here measurable quantities are labelled generally I 
(input) and 2 (output) and replaced by notation appropriate 
to mode of connection. For instance, mode: common 
base, then 1 becomes e and 2 becomes c (repeated). 

indicate either emitter or base quantities) a different 
set of' equations can be written: - 

I, = f,(v,v2) . . . I2 constant 
I2 = f2(v1v2) . . . I, constant 

which, rewritten with conductance terms, become:- 
I, = Gl(vlv2) .. . . . . .. (29) 
12 = G2(v2v2) .. . . . . . (30) 

Operating by increments now, 8I, and 8I2 can be 
expressed as: 

bI, bI, 
8I, = 

v 
8v, + 8v2 (31) 

1 z 

SI2 SI2 
8I2 = 

v 
Sv, + - Sv2 and (32) 

z z 

8I, = g118v1 + g128V2 . . (33) 
SIz = gzlsvl + g228v2 .. (34) 

gll g12 g21 and g22 are the input, feedback, forward 
and output conductances of the transistor for 
8v2 = 0 8v, = 0 8v2 = 0 and 8v, = 0 conditions 
respectively (short- circuited output or input circuits) 

As with the relation between internal resistances 
and four -pole r parameters, there is similar relation 
between conductance four -pole parameters (as above) 
and conductance parameters forming a 77 network. 

Apart from n and T parameters which are used in 
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both the U.S.A. and this country there is also a 
Tr hybrid -parameter system, used mostly here. 
It is based on another, mixed set of equations such as: 

v, = f,(I1v2) ... I2 constant .. (35) 
I2 = f2(I,v2) ... vl constant .. (36) 

After similar transformation as in the two foregoing 
cases, incremental relations for 8v, and 8I2 can be 
expressed as: 

8v,= h,8II 8v2 
8I2= h,8I1 +h, 8v2 

where four hybrid -parameters are defined as: 
bv, 

h, _ = input impedance with out- 

put short- circuited (6v2 = 0) (37) 

, 
h, = v = the open -circuit voltage- 

s 
feedback ratio . . . . (38) 

h, 
=Ì2 = the short -circuit current 
1 

" transfer ratio " equal to -a .. (39) 

h, = v2 = output admittance with 
9 

input open circuit .. (40) 

Measurement of r, r, r, and rm 
As has been said before, direct measurement of 
transistor parameters is not possible and four - 
pole parameters have to be measured first, then 
values for r, r, etc. can be calculated from simple 
relations. The values of the various resistances 
might in certain cases be measured directly by use of 
impedance bridges; but sometimes it is more con- 
venient to use an indirect method to measure 
alternating voltages and currents related to particular 
impedances, calculate the latter, and finally compute 
r, rb etc. 

In order to simplify the computing of r- parameters 
from impedances the common -base configuration is 
usually preferred for r, and r,, measurement as then 
r12 = r, (Eqn. 18) and with very close approximation 
r22 = r, (Eqn. 19, r, = r22 + r12 r12 < r22). For 
measurement of r, and rm however, the common - 
emitter mode is more useful, as the emitter para- 
meter r, = r12 (Eqn. 26) in this case and rm can 
be computed from the relation r22 = r, - rm : that 
is, rm = r, - r22 (r22 has to be measured first). 

Therefore, to determine transistor r parameters, 
two measurements of r22 (output -characteristic slope) 
and two measurements of r12 (feedback -characteristic 
slope) are required, one each in the common -base and 
common -emitter configurations. 

Considering the first indirect method, four main 
measuring arrangements are shown in simplified form 
in Fig. 6. 

It is significant that the source of the small - signal 
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(a) Common -base mode 
Sv, 

'22 
SIQ 

I constant 

Ibo= leo -Ico 

SIc 

r 

(c) Common -emitter mode 
Svc 

raz = 
SIQ 

Ibn = I,o - Iw constant 

(b) Common -base mode 

r12 = c I, constant 

Ibo= Ieo-Ice 

SIc 

(d) Common -emitter mode 
Sv, 

I,, = Iro - Igo constant 

Fig. 6. Four main methods for the indirect determination of transistor parameters. 

alternating voltage Ewe is always connected into the 
collector circuit and independent parameters are 
chosen for collector and emitter direct currents in 
the common -base configuration (I,o and 
Corresponding currents in the common -emitter mode 
should be exactly the same; but instead of I,o the base 
current Ibo (which is not an independent parameter 
as Ibo = 1,0 - I¢o) is shown. Measurements of the 
small alternating values of SI, Sve and Sve should be 
made with a sensitive high- impedance valve volt- 
meter, to avoid affecting circuit working conditions. 
The level of ve is often very low and, to combat noise 
and other undesirable effects that may affect the 
measuring device, a narrow -band pass filter tuned to 
the test frequency (usually lkc /s) should be inserted 
in the measuring circuit. 

Fig. 7 shows an example of how r22 and r12 for a 
p -n -p transistor may be measured in the common - 
base mode. 

With selector switch " S " on the first position the 
signal Sv, is measured. When " S " is in Position 2 
the voltage drop Sve' across known resistor R, 
(collector load) is measured, so determining the 
required SI, as: 

SI, = Sve' /R, 
In Position 3 Sv, (which is feedback from collector 

circuit) is measured enabling us to compute r12:- 
rta = rb = Sve /SIe 

Values for rE2 and re would then be calculated from 
the first two measurements where 

Sv 
r22 = = 12(8v0/8v,') 

The main precautions to be observed in the circuit 
are to keep the value of the resistor Ro at least 100 
times higher than estimated value of r, and the value 
of R, at least 100 times lower than r, to fulfil 
conditions of open - circuit input (emitter) and shorted 
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and 

output (collector) circuits with 
an accuracy of 1%. 

The potentiometers R, and 
R2 set the standing currents 
I,, and I,o. 

Fig. 8 represents a more 
general arrangement. Here 
selector switch S, carries out 
the same function as the one 
just described. S2 can be set 
to one of four positions for 
p -n -p transistor tests in the 
common -base and emitter 
configurations ( Positions 1, 2) 
and the corresponding n -p -n 
transistor tests in Positions 3 
and 4. 

Measurement of cc 

Before discussing methods 
for measuring current gain, 
this must be defined by other 
transistor parameters. From 
a general definition of a: 

a = SIo /SI, (for collector 
circuit short- circuited that is, 
Sv, = 0) and from the general 
four -pole relationship: 

Sv, = rE1 SI, -{- r22 SI, = 0 

SI, r21 rm -F r,, 

SIe r22 re + rb 

In most practical cases it would be sufficient to know 
only r, and r,, to calculate a:- 

r a= w (r,,andr, >rb) 
r,. 

But even so, this would involve the making of at 
least two measurements with different circuit con- 
figurations and as knowledge of a is usually of great 
importance, a special arrangement for direct measure- 
ment is a practical proposition. 

Fig. 9 shows two circuits for a measurement. In 
(a), the transistor is connected in the common - 
emitter mode and a.c. is injected into the base circuit 
from the signal generator causing base and collector 
currents SIb and SI, respectively. 

From the basic relation between current gain in 
common -emitter (ß) and common -base (a) con- 
figurations, 

a SIe 
ß 

1 - a SIb 

and by simple measurement of SIe and SIb the value 
of ß can be calculated, and therefore a as: 

a - ß 

ß+1 
To measure currents SIb and SI, the input voltage 

across R1 and R2 is exactly 10V (supplied from a 
signal generator) and assuming that R, = 1M SI, base 
current 

SIb = 10 /106 = 1011A 

(The base -to- emitter resistance is of the order of a 
few hundred ohms and therefore the error introduced 
by its omission would be less than 1 part in 103.) 
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Fig. 7. Measurement of 
r22 and r1.2 for a p -n -p 
transistor in the com- 
mon -base mode. 

_2o°S2s 
_i_304/11 

O 1 

ve 
} 1 

eo co 

SIGNAL 
GENERATOR 

I kc/s 

o 

SI 

o 

Slc 

(a) VALVE- 
VOLTMETER 
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2t 

SELECTIVE 
AMPLIFIER 

VALVE - 
VOLTMETER 

Fig. 8. General transistor -test cir- 
cuit: Si selects parameters to be 
measured whilst S2 (wafers c and 
d) sets common- emitter or com- 
mon -base connections for both 
p -n -p and n -p -n transistors (supply 
reversed by a, b, e and f). 

SELECTIVE 
AMPLIFIER 

VALVE - 
VOLTMETER 

Fig. 9. Measurement of current 
gain (a) in the common -emitter 
mode and (b) in a bridge circuit 
which can be used for point contact 
devices also. 
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To make cert ain that exactly 10V is applied, R, is 
made exactl y one thousandth of R2 : thus when 
m easuring voltage across R, a reading v1 = lmV 
should be obtained. Any reasonable voltmeter 
i mpedance would have a negligible effect during 
measurement, as R1 could be as low as, say, ten ohms. 

To measure 8I, the voltmeter is switched over to 
resistor R4 and current SIa would be calculated: - 

SIa = Sv, /R, 
By the use of a 100 -0 precision resistor for R4 the 

result for ß under such conditions will be given by 
Sva(mV):- 

ß = SIa /SIb = (8v,/R4) /(10/R3) = Sv,R, /10R4 
R, =10aá2 R, =10'û 

ß = 10-' 8v2 volts = 8v, millivolts. 
It is worth mentioning that this method is not 

practical for transistors with a> 1 (point- contact 
transistors) as the open base circuit might cause 
instability. However the second method is useful for 
current gain measurements on any type of transistor 
(Fig. 9(b)). Here the signal generator supplies the 
emitter circuit and under conditions such that 
R, >r, + rb and R, <r, the emitter current SI, 
causes a collector current equal to aSI, provided 
that: - 

(a) impedance of C,<R, 
(b) impedance of C1 GR, 
(c) impedance of the antiresonant supply 

circuit LC Z = L /(CR) >R, and 
(d) R>re. 

SI, and 8I, would flow only through R, and R, 
respectively and the corresponding voltage drops will 
be 8v, and Sy,. The signal generator also supplies 
current to another pair of resistors R, and R, forming 
the second arm of the bridge. As currents SI, and 
SI, are almost in phase (with reference to the signal 
from the generator) the four resistors forming the 
bridge can be adjusted so that a voltage null appears 
across the diagonal of the bridge. The balance 
condition (detected by a sensitive null indicator) can 
be expressed by the relation. 

8v, 8I,R, R1 

8v, R,anI, R4 

Therefore a would be defined as:- 
_R, R, 

Ra R1 

To ease the calculation, it can be arranged that 
R, = R, and R, = 100 12. Then cc = R,/R, and 
would be read directly from the variable resistor R, 
(a decade box, say) expressed by the resistance in 
ohms divided by 100, assuming that the balance 
condition of the detector is maintained. The small 
capacitor C1 is sometimes useful as an aid to obtaining 
a perfect null if there is a very small phase shift 
between SI, and aSI,. 

Capacitance Measurement 
The emitter -to -base and collector -to -base capacitance 
is important in h.f. transistors. These capacitances 
are of the order of picofarads and generally are 
dependent on the transistor's working point. There- 
fore the test frequency has to be chosen rather high 
(about 500kc /s) in order to reduce the reactances 
formed by these capacitances, so making the test 
voltages and currents small. This is necessary to 
avoid variation of capacitance during the cycles of 
the test voltage. For measurement of collector 
capacitance a substitution -bridge or Q -meter method 
might be employed. 

A substitution bridge (see Fig. 10(a)) is an ordinary 
radio -frequency impedance bridge which has a 
facility for the connection of the transistor output 
circuit in parallel with the arm C1 G, (via switch S 
and capacitor C). 

During measurement two operations have to be 
made: First, with switch S open, an initial balance 
should be obtained; values of R, R, and G, G, 
(the lower arms are calibrated in conductance terms) 
should be of the same order (and roughly equal to, 
say, 20- 50k S2). Then readings of G, and C, should 
be noted. 

By connection of the transistor circuit in parallel 
with C, G, the now unbalanced bridge should be 
brought back to balance by resetting C, G, to 
smaller values, C1' G1' . The collector capacitance 

Q-METER 

Fig. 10. Conductance and capaci- 
tance measurements with (a) 
bridge -type circuit and (b) Q- 
meter. 

1 

TUNED TO THE 
TEST FREQUENCY 
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MIXER 
r c co 

CONSTANT - 
VI OUTPUT 

AMPLIFIER 

A.F 
AMPLIFIER 

METER 
CALIBRATED 

IN pF 

OSCILLATOR I 

ti = 50,000 cis 
t2=50,000 c/s tÓt2 TESTED TRANSISTOR 

Fig. II. Transistor capacitance test set. Here the tested transistor is added to a tuned circuit and the change in beat note 
registered. 

cc and the output conductance go will now equal the 
increments: 

co = C1 -C ge =G1 -Gí 
Alternatively a Q -meter might be used for ca and g, 
measurement (Fig. 10(b)). 

This is rather simpler and generally more accurate 
than the previous arrangement. The coupling 
capacitor Co and the collector feed coil Lo is con- 
nected to the Q- meter's internal tuned circuit in the 
first instance (the transistor's collector is discon- 
nected) and initial values of Q and C established 
(Q and C). 

Next the collector circuit is connected (by switch S) 
and C has to be readjusted (C') to retain the Q -meter 
maximum indication and obtain a new value for 
Q (Q'). 

Again the value of transistor collector capacity can 
be computed from the increment: co = C - C' 
(read from the Q- meter's variable capacitor scale) and 
the value of output conductance ge can be calculated 
from the Q readings: - 

e,C WC' 
ge = -Q, 

As we can see, the methods described above are 
useful if it is desired to know both re and g,. Measure- 
ment of the former parameter has been treated 
previously and as we are concerned only with 
measurement of co it is worth mentioning a third 
practical method useful for production line tests for 
co (see Fig. 11). 

Here a transistor oscillator (V1) working at a 
particularly low collector voltage feeds the transistor 
under test (V2) via conventional LC (LeCo) coupling. 
By mixing the frequency fi and the frequency f2 
derived from another oscillator, a low- frequency beat 
note is obtained by detection. This beat note, after 
passing through a control amplifier arranged to give 
a constant- output sine wave vi is applied to the fre- 
quency- conscious circuit CR whose output y, is pro- 
portional to the frequency of y1. After amplification 
y, is rectified and displayed on a meter directly 
calibrated in frequency. 

For instance, by making the frequency- conscious 
circuit time constant 0.6msec (C = 0.006mF and 
R = 100k S2), a linear response for y, will be obtained 
for vi within the range 0 - 250c /s. 

Assuming that the frequency of both oscillators is 
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the same and equal to 50kc /s (f1 - f2 = 0) and total 
capacity Ce, -I- C, is 5000pF, by increasing 
Ce, C. by, say, 50pF, the beat -frequency note 
would change to 250c /s (50,000- 49,750kc/s) which 
would give full -scale deflection of the output meter. 
In this way, the output meter scale could be calibrated 
directly in pF (non linear). In practice, more 
accurate results can be obtained if the initial beating 
note is chosen as, say, 10c /s instead of zero frequency 
and zero of measured capacity would correspond to 
some initial deflection. 

When measuring the capacity of the transistor 
collector circuit, this initial deflection should be 
adjusted by setting C,, with the collector dis- 
connected (f, = 50,010c/s, fi = 50,000c /s). Then 
(f2 = 50,010 c /s, f1 = 50,000 c /s) after connecting 
the collector, a direct reading of capacity may be 
taken from the meter. 

Corrections. -In Part 1 of this article (p. 372, July 
1961) four lines below Equation 8, the list of incre- 
ments should have read " ye y, Ie " and, on p. 
374, the term given as re in Equation 24 should have 
been re. 

SEPTEMBER ISSUE 

Show Guide 
Next month's issue, which will be on sale a 

week earlier than usual -on 22nd August (Pre- 
view Day), will contain a stand -by -stand guide 
to the Earls Court Radio Show together with a 

plan and list of exhibitors. 
This will be in addition to the normal quota of 

pages devoted to regular features and technical 
articles covering topics of wide interest. 

OCTOBER ISSUE 

Show Reviews 
In this issue the Technical Staff of Wireless 

World will give their impressions of the year's 
trends in sound and vision broadcast receivers 
as exemplified at Earls Court, and of aeronautical 
electronics as seen at Farnborough. There will 
also be reports on exhibitions in Germany, 
Holland and Denmark. 
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Phase Difference Measurement 
UNUSUAL METHOD USING A COUNTER 

IN the design of audio amplifiers, filters, equalizers, 
transformers and similar equipment, the need often 
arises for an accurate measurement of phase differ- 
ence between two sinusoidal voltages of the same 
frequency. 

There are two basic ways of measuring phase 
differences in common use: one way makes use of 
a cathode ray -tube, and the other relies on voltage 
measurements on the combined signals. Both 
methods can be arranged to give direct readings in 
terms of phase difference, or, which is perhaps better, 
can be arranged to be null -reading in conjunction 
with a calibrated phase -shifting element. 

Cathode -Ray Tube Measurements. -Probably 
the simplest way of measuring phase difference 
is to apply the voltages to be compared to the vertical 

Fig. I Use of c.r.t. trace to measure phase difference. 

deflector plates of a double -beam oscilloscope, and 
observe the phase difference. Provided that both 
voltages are of sufficient amplitude to obtain a 
reasonable vertical deflection, and the time base is 
reasonably linear, this method gives an accuracy 
which may be as good as +10°, or may well be far 
worse, depending on the skill and care of the operator. 
If one, or both, of the voltages to be compared is 
too small to obtain a reasonable deflection, then use 
of the vertical- deflection amplifiers may introduce 
errors due to the phase shifts in the amplifiers 
themselves. Any differential phase shift in these 
amplifiers can be readily checked by applying one 
signal to both inputs simultaneously and observing 
the relative phase of the two traces produced. 

The more usual method of measuring phase 
difference with a cathode -ray tube is to apply one 
voltage to the horizontal deflector plates, while 
the other is applied to the vertical deflector plates.t 
The resulting pattern will be elliptical (Fig. 1) 
and by measuring the heights A and B, the phase 
difference, B, may be calculated from the formula 

sin e =IA - 
Here again (except where the phase difference 

Redifon Ltd. 
t "Electronic Measurements" by Terman and Pettit, second edition, 

p. 267 (McGraw -Hill). 
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is either 0° or 180 °, resulting in a straight line) 
the accuracy of the result obtained depends very much 
on the skill and care of the operator. 

The above methods may be improved considerably 
in accuracy by the use of a calibrated adjustable 
phase shifter, which is connected in series with one 
of the two voltages being compared, and adjusted 
so that zero (or 180 °) phase difference is obtained. 

Voltage Measurements. -The method of cal- 
culating phase difference from measurements of 
voltages necessitates the use of a combining circuit 
in which the two voltages to be measured are added. 
A suitable circuit is shown in Fig. 2, in which two 
pentodes share a common anode load resistor. 
This resistor is made small in comparison with the 
anode impedance of the pentodes, so that variations 
of anode voltage due to the current in one valve 
have virtually no effect on the other valve's current. 
Three voltage measurements are necessary to de- 
termine the phase difference between the applied 
voltages: - 

(1) E the output voltage when only one voltage 
is applied, 

(2) E2, the output voltage when the other voltage 
is applied, and 

(3) E,, the output voltage when both voltages 
are applied. 
From these measurements, the phase difference 
O may be calculated from 

cos 8 = 
E,2 - (E12 + E22) 

2E,E2 
One of the limitations of this method of measuring 

phase differences is that it is not possible to deter- 
mine the sign of the phase difference, i.e., which 
voltage leads (or lags) the other. 

The accuracy of this method depends on the 
amount of phase difference involved, and it can be 

Fig. 2 Circuit for adding two voltages. 
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seen from Fig. 3 that when O is small and Es is almost 
equal to E, plus E2, it is impossible to achieve any 
real accuracy. It is also necessary that E, and E2 
should be similar in magnitude. One variation of 
this method involves the use of a calibrated adjustable 
phase shifter which is connected in series with one 
of the applied voltages. The phase difference is 
then measured by adjusting both the phase shifter 
and the gain of one of the pentodes until zero output 
voltage is obtained. Under this condition the two 
voltages present across the common anode load 
resistor are equal in amplitude but 180° out of phase, 
and the phase difference of the two voltages being 
measured may be read directly from the calibrated 
phase shifter. 

Another variation of the voltage measuring 
method is perhaps worth mentioning. In this case 
the amplitudes of the two voltages under test are 
made accurately equal. This can obviously be 

Fig. 3 Vector addition of 
Lwo voltages. 

E3 

done by means of a variable attenuator and a volt- 
meter, or other suitable indicator. However, a 
more elegant method employs two separate ampli- 

- fiers with effective automatic gain control. The 
two output voltages from these amplifiers can be 
made equal to any desired degree of accuracy. The 
above formula for the phase angle then reduces to 

E22 - 2E12 
cos O = 

2E12 
where E1 = E2 
i.e. cos O = 1r2 -1 

where r is the ratio of the voltages Es/El. This 
ratio can be measured quite accurately by means 
of an indicator and a good, calibrated variable 
attenuator. The measurement of the phase angle 
is thus reduced to two equalizing operations and 
one measurement of voltage ratio. 

None of these methods involving voltage measure- 
ments is particularly quick, and only the last two 
methods are capable of giving any real accuracy. 

A New Method. -As far as the author is aware, 
it is not generally realized that phase differences 
can be measured easily and with a known accuracy 
by using a sinusoidal voltage source and an electronic 
counter. 

Fig. 4 shows the set -up of the apparatus necessary 
to measure the phase delay of a network. The 
counter must be of the type in which it is possible 
to count the time interval between a " Start " and 
a " Stop " signal, and both the " Start " and " Stop " 
triggers must be capable of being switched to operate 
on either positive- or negative -going signals. Further, 
it is essential to the success of this method that 
both the triggers operate consistently at points on 
the sine waves which have the same amplitude (and 
polarity). 

The counters available to the author do possess 
these features, though the same may not be true 
of all models. Most electronic counters have these 
facilities, and will count a time interval to an accur- 
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Fig. 4 Use of a counter to measure phase difference. 

acy of 1 µsec. At least one counter on the market 
will count to an accuracy of 0.lµsec. 

The procedure for measuring phase differences 
is as follows. First, the counter is switched to 
count " Events per unit time ", and the signal 
frequency source is adjusted accurately to the fre- 
quency at which the measurement is to be made. 
Next, the counter is switched to " Time Interval 
Measurement ", with both the " Start " and " Stop " 
triggers switched to operate on, say, a positive - 
going voltage. As will become apparent later, 
the precise point at which the triggers operate is 
not important, and the amplitudes of the two 
voltages fed to the counter do not matter, pro- 
vided that they are big enough to operate the 
triggers. 

Referring to Fig. 5, let us assume that the input 
voltage has operated the " Start " trigger at point 
A. The counter will now count (usually at the rate 
of one million counts per second) until it is stopped 
at point B by the action of the " Stop " trigger. 
The counter will now register a count equal to 
the time T1, which clearly does not equal T, the 
time delay between the two voltages. The trigger 
polarity switches are now reversed, so that the 
" Start " and " Stop " triggers operate on the 
negative -going voltage, and trigger at points A' 
where counting commences, and B' where counting 
ceases. The counter will now register a delay time 
T2. 

From Fig. 5, 
T= T1- (a-Fb) and T = T2+(a'+b') 

Now the counter operates so that trigger points 
A and A' have the same amplitude (and polarity), 
and so do points B and B', though, of course, the 

Fig. 5 "Start " and " stop " times using a counter to measure 

phase difference as in Fig. 4. 
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latter value is not necessarily equal to the former. 
Because of the symmetry of the sine wave this 
equality of amplitudes ensures the equality of time 
intervals a and a', and again, the equality of b and 
b'. And so, 

T -TI+T2 
2 

The time delay can be readily turned into degrees, 
since a time delay T corresponds to a phase delay 
O of fT x 360° (with f in c/s and T in seconds). 

It can be seen from the diagram that the average 
time delay T is unaffected by the amplitudes of 
the two voltages being compared, and is also un- 
affected by the actual levels and polarities at which 
the triggers operate. 

This method of measurement is essentially one 
of measuring a time delay, and if this delay is 
measured to an accuracy of ± 1psec, at a frequency 
of 10,000c /s the accuracy would be +3.6 °, and 
proportionately better at lower frequencies. A 

10Mc /s counter, giving an accuracy of +0.1psec' 
would of course give ten times greater accuracy, 
i.e. 0.36° at 10,000c /s. The great advantage of this 
method of measurement is that it calls for n] special 
skill on behalf of the operator. 

It will be appreciated that when measuring the 
phase shift of, say, a multi- secti<n low -pass filter, 
the phase shift may exceed 360° as the cut -off fre- 
quency is approached. If a series of measurements 
is made, starting at a low frequency where the 
angular phase shift is small, there will be a point 
where the readings show phase differences approach- 
ing 360 °, and suddenly change to a few degrees. 
In this case the actual phase shift is 360° plus the 
reading obtained. 

In conclusion, it is worth pointing out that cir- 
cuits which are usually regarded as giving a phase 
advance, will of course be measured as a time 
delay, so that a circuit designed to give, say, a 
phase advance of 45° will be measured as giving 
a delay of 360° - 45° = 315 °. 

BOOKS RECEIVED 
Thyratrons, by C. M. Swenne. An introduction to 

thyratrons intended to inform the mechanical and con- 
trol engineer of the advantages which these devices may 
have over the more familiar mechanical alternatives. 
Describes the basic principles and operating character- 
istics, with some descriptions of circuit techniques. A 
chapter is devoted to applications and an appendix gives 
data for some eighteen types. Pp. 82; Figs. 68. Philips' 
Technical Library. Obtainable from Cleaver Hume 
Press, Ltd., 31, Wright's Lane, Kensington, London, 
W.8. Price 12s 6d. 

Digital Computers and Counters by E. Bukstein. In- 
tended for junior engineers and technically minded lay- 
men, the book presents a simple, non -mathematical ex- 
position of digital computing and counting techniques. 
Having described the operation of electronic circuitry 
relevant to the subject, the author goes on to discuss 
the logical principles involved and methods of informa- 
tion storage, control systems and input /output 
equipment. A chapter deals with digital and analogue 
encoding and decoding, and an appendix contains des- 
criptions of commercially available packaged computing 
circuits. Pp. 248; Figs. 223. Rinehart and Company, 
Inc., 232 Madison Avenue, New York 16, N.Y., U.S.A. 
Price $7.00. 

Radio and Electronics, edited by J. H. Reyner. The 
work of 23 contributors, this two -volume work is in- 
tended for the student and junior engineer, and covers 
a broad field. The first volume is concerned chiefly with 
the theory of circuit elements and modulation systems, 
with a chapter on mathematics. In the second volume, 
the emphasis is on the application of these principles, 
and the subjects covered include radio transmission and 
reception, audio engineering, radar, and industrial and 
medical electronics. The work is well illustrated and 
indexed. Vol. 1. Pp. 548, Vol. S. pp. 494. Sir Isaac 
Pitman and Sons, Ltd., Pitman House, Parker Street, 
Kingsway, London, W.C.2. Price £5 per set. 

Television Receiver Servicing. Vol. 1: Time -Base 
Circuits, by E. A. W. Spreadbury. This is the second 
edition of an introduction to television receiver servicing 
for the man who is experienced in the repair of sound 
radio equipment. The book has been revised to bring 
it completely up to date and includes descriptions of 
110° c.r.t. operation, third -harmonic tuning of the line 
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output transformer and many of the latest developments 
in television circuitry. The first volume deals exclu- 
sively with time -base and associated circuits, and all 
facets of servicing in these sections of the receiver are 
dealt with in an essentially practical manner. E.h.t. 
circuits and tube operation are discussed, and the final 
chapter contains advice on the selection and use of test 
equipment. Pp. 364; figs. 214. Iliffe Books, Ltd., 
Dorset House, Stamford Street, London, S.E.1. Price 
25s (25s 6d by post). 

Principles of Feedback Control, by C. H. Wills. An 
exposition of analytical methods of feedback system 
design. The book is intended for the graduate or the 
practising engineer, and it is assumed that the reader is 
familiar with differential equations and complex -variable 
theory. Stability is the main problem discussed, with 
equal attention paid to the frequency- response and root - 
locus methods of solution. Pp. 271; figs. 146. Addison - 
Wesley Publishing Co., Inc., 10 -15, Chitty Street, Lon- 
don, W.1. Price 66s. 

Pratique Electronique by J. -P. Oemichen. A system- 
atic approach to the design of electronic equipment. In 
three parts, the book deals first with input transducers, 
in the widest terms. It then treats very fully the design 
of basic circuits, with reliability the chief goal. The 
author assumes knowledge of the operating principles of 
circuits described, and confines his treatment to the 
evaluation of circuit elements and operating limits. The 
third part of the book is a discussion of " system plan- 
ning." Starting with a specification, the author explains 
the method of arriving at a principle of operation of 
the complete equipment. Examples of design pro- 
cedures are given to illustrate methods proposed. The 
bibliography is extensive. Pp. 304; Figs. 162. Editions 
Radio, 9, Rue Jacob, Paris 6e. 1485F by post. 

Basic Ultrasonics, by Cyrus Glickstein. The " picture 
book " approach is adopted in this appraisal of the 
fundamentals of ultrasonics engineering. Like Gaul, 
the book is divided into three parts. The first deals 
with the general theory of sound waves, while the basic 
types of equipment are discussed in the second section. 
Detailed descriptions of applications are then given, 
with an indication of possible future developments in 
this field. Pp. 137; well -illustrated. John F. Rider, 
Publisher, Inc., 116, West 14th Street, New York 11, 
N.Y. Price $3.50. 
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 T T E R S THE EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Colour Tube Costs 
THOSE who are worried about the alleged high cost 
of a colour picture tube will get little comfort from the 
figures in Donald Macphail's letter (July issue, p. 369). 
It may be very creditable for R.C.A. to have got the 
wholesale price of their tubes down to £40 -£50, but 
this is still far too high for British pockets. 

To illustrate this, here are two bits of arithmetic. 
The first takes the most optimistic view of the situation: 

Price of colour tube (500 off) £40 
Price of 21in monochrome tube (retail) £14 

Difference £26 
Now, £26 may be a trifling sum to Mr. Macphail, but 

it is rather more than two weeks' wages to the average 
Briton. 

The second bit of arithmetic is more realistic. It is 
well known in the trade that the retail price of a picture 
tube is 2 -3 times the price paid by setmakers. Taking 
the more favourable limit, we have: 

Cost of colour tube to viewer £80 
Cost of 21in monochrome tube £14 

Difference £66 
I, too, would like colour television, but as an addition 

to eating, not an alternative. 
R. WAREHAM 

Series and Parallel Feedback 
IN the March issue the author of " Accurate Record 
Equalizer " (page 121) discussed two types of feedback 
amplifier, one using parallel and the other series voltage 
feedback. The author dismissed the first configuration 
as unsuitable since he deduced from the relationship 
AY1 >Y1 + Y2 + Y,,, that the input impedance R,,, 
of the amplifier would need to be so high than an emitter 
follower would have to be used for its input stage. Assum- 
ing that a two -stage amplifier were to be used, this meant 
that only one stage would be available for voltage ampli- 
fication. 

We have successfully designed and built many transis- 
torized amplifiers using parallel voltage feedback and we 
shall show in the following analysis that if the closed -loop 
gain is to be Z1 /Z2 then R,,, should be less than a value 
which will be deduced. No conclusions about the value 
of R,,, can be drawn dre :tly from the above relationship 
since the open -loop gain A is dependent on R.. It is 
necessary, therefore, to find first an expression for A 
involving R, 

vin1 

o-- Z2 

o 

In Fig. 1 

A ='3RL 
v1 

ig=Bi1-i2 
v1(1 + A) 

i2 
Z1 

v1 

21 Rn 
.. 

VOLTAGE GAIN A 

CURRENT GAIN B 
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Substituting (iii) and (iv) into (ii) gives: 

i v 
¡B (1 + A)1 

s = 1 R, Z1 f (v) 
Then, substituting (v) into (i) we have: 

A 
RL(BZ1 - Ri) (vi) ß (Z1 + RL) ) 

The condition for the closed -loop gain to be Z, /Z2 can 
be written: 

A 1 1 1 

Zt Zt Z2 R,n 
Substituting (vi) into (vii) and rearranging, gives the 
final condition that: 

Z1[RL(B - 1) - Z1] 
Rim << + 2RL + Z1 (Zt 

Z2 

Finally, we should point out the different conditions 
when using transistors or thermionic valves for amplifiers 
employing this type of feedback. In the transistor case, 
the output voltage is dependent on the mutual resistance 
of the amplifier and hence, maximum open -loop voltage 
gain is obtained for minimum input impedance (ignoring 
shunting effect of any bias network, of course). In the 
case of valve amplifiers, however, it is the input voltage 
which controls the output voltage so therefore the input 
impedance should be as high as possible, since any input 
current is merely a drain from the virtual earth point and 
serves no useful purpose. 

Heston, Middlesex. 

J. W. KING, 
P. K. WARRICK 

The author replies: 
With regard to the comments of Messrs. J. W. King 

and P. K. Warrick, I should like to point out that my 
statement that the input resistance of the amplifier 
should be high, was meant to imply that for amplifiers 
with gain A the one with the highest input resistance 
would introduce least inaccuracy into the closed loop 
gain. This is clearly true. 

An analysis is given by Messrs.. King and Warrick 
which shows that the input resistance should be very 
low, but if it is reduced, either artificially by shunting 
elements, or by replacing a c.e. or c.c. stage by a c.b. 
stage, then in each case the current gain B, is reduced. 
Thus their conclusion is not as sweeping as it at first 
may seem. In fact, they are proving that for amplifiers 
with current gain B, and with given output resistance, the 
one having the lowest input resistance gives the greatest 
accuracy of definition of closed -loop gain. Compare this 
with my statement that for amplifiers of voltage gain A, 
and with given output resistance, the one having the 
highest input resistance gives the greatest accuracy of 
definition of closed -loop gain. Both statements are true, 
but it must be remembered that increased current gain 
does not always go hand in hand with reduced input 
resistance, and increased voltage gain does not always go 
hand in hand with increased input resistance. 

It is also worthwhile pointing out that the output 
resistance has an effect on the accuracy of definition of 
closed -loop gain. A simple analysis shows the truth of 
the following statements: for amplifiers of voltage gain A, 
and of given input resistance, the one having the lowest 
output resistance has the best closed -loop accuracy; and 
for amplifiers of current gain B, and of given input 
resistance, the one having the highest output resistance 
has the best closed -loop accuracy. In practice, different 
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amplifiers will have differing input resistances, output 
resistances, voltage gains, and current gains, so that 
different configurations can fairly be compared only when 
all the above parameters are taken into account. (Note 

that any three of the 
parameters specify the 
other.) 

Now, if we compare 
two simple amplifiers, 
shown in Figs. 1 and 2 
(in which the h.t. sup- 
ply and biasing net- 
works are omitted), one 
of which is c.b. followed 
by c.e., the other of 

Fig. I - which is c.c. followed 
by c.e., the first has 
a low input resistance, 
=R, say, and the 
second has a high input 

resistance, which is easily seen to be approximately ß2R, 
if each transistor has a current gain of ß. The output 
resistance of the first is a little lower than that of the 
second, both being of 
the order of 5k S2, so 
for purposes of com- 
parison we shall neglect 
output resistance in 
each case. 

The current gain of 
the first amplifier is ß, 
and of the second am- 
plifier ß2. The voltage 
gains can be calculated 
(assuming zero output 
resistance) and are 
Z1ß /R, and Z1 /R, 
respectively. 

A measure of the accuracy 
system is 

Z 

21 

of a given closed -loop 

D - AY/ 
Y1 +Y2 +Y, 

the higher this quantity, the greater being the accuracy. 
For Fig. I. 

Z1ßY1/R, ßK 
D1 Yl +Y2 +Y, YI +Y2 +Y: 

For Fig. 2. 
Zr ß2Y1 /R1 ß2K 

D2 
(Y1 + Y2) + Y, 132 (Y1 + Y2) + Yt 

where ß> 1 and K = Z1Yr /R, 
There are now three cases to consider:- 

(1) Yi + Y2 > Yi 
Then DI 

Yi 
ßKY2 and D2 f Yl + 

Y2 
and 

D1 D2. 

(2) ß2(Y1 +Y2) >Y; >Y1 +Y9 

Then D1 K and D2 
Y1 

+ and DI D2 

depending as Y, ß (Yl + Y2). 

(3) Y. > 162 (Y1 + Y2) 

Then D1 and D2 s I - and D2 > D1. 
in 

It would therefore seem that in this practical example 
(which is perhaps typical of attempts to reduce, or 
increase, the input resistance) the relative merits of the 
two systems depends not only upon R, , but also upon 
the magnitude of R, compared with the magnitudes 
of Z1 and Z2. 

The above simple example shows the danger of making 
general statements such as I did about increasing the input 
resistance, and as Messrs. King and Warrick did about 
reducing the input resistance. 
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Having made the above point, I would agree that I 
should not have dismissed parallel feedback for the 
reasons stated. Results just as good, possibly better, can 
be obtained with parallel feedback around a c.e. stage 
followed by a c.c. stage. 

In conclusion, I should like to thank Messrs. J. W. 
King and P. K. Warrick for their comments, which were 
most illuminating, and, for me at least, shed new light 
on the subject. 

T. M. A. LEWIS 

Museum Pieces 
CONGRATULATIONS to John Munning (July issue). 
He has the full backing of scores of engineers if they are 
worthy of the name. How well I remember the re- 
ceivers of which he writes, and how well large numbers 
of those sets still function today. 

What are the designers of our leading manufacturers 
paid for today, skimping? In a leading make of the latest 
radio they have the audacity to anchor the dial cord in 
a slotted nylon boss (the centre of the drive drum), with 
a dab of glue. The drive cord is spring loaded, the dab 
of glue lasts a few days and the customer angrily returns 
the set. What was wrong with the metal tag retaining 
system. I have had three new models returned in a 
matter of weeks with this and other troubles. To get 
that cord to stay on again wastes engineers' valuable 
time when their knowledge should be directed to more 
technical difficulties. Is the trade full of apprentices 
with nothing better to do? Do the manufacturers think 
these things will keep them busy? And those plastic 
pulley wheels, BAH! 

Customers are getting fed up with shoddy stuff. They 
want to know why it has broken down so soon. I open 
the back and show them the inside but they have no 
other choice; the sets are all much the same. Yet it is 
time the public knew what could be theirs if only they 
would look beyond the glitter and then refuse to buy. 
If you discuss these shortcomings with the firms' repre- 
sentatives they only reply It's what the public wants. 
It is high time that craftsmanship in the above fields 
returned once more to restore the name of which Britain 
once was proud. 

W. A. MILLS 
Cross Gates, Radnorshire. 

L'inénarrable Free Grid 
" FREE GRID " appeals to Francophilologists to explain 
Monsieur Aisberg's compliment in calling him " l'inén- 
arrable Free Grid." Without in the least aspiring to 
such a lofty title as Francophilologist, I think I can 
supply the answer. 

First of all, however, I refuse to consider it to be 
anything but a compliment. Monsieur Aisberg is a very 
nice man, who would not think of soiling a whole page of 
congratulations with a qualification even remotely sug- 
gesting " unspeakable " to indicate a member of your 
" vaillante équipe." 

In the French word " inénarrable " you will recognize 
the English word " narrate." It means something which 
cannot be related or recounted in any other form or 
version. As a matter of fact, Free Grid's "Unbiased " 
can only be cited verbatim. Any change will completely 
spoil the effect and, above all, translation is impossible. 

Monsieur Aisberg must indeed possess a first -class 
knowledge of colloquial English, and above all have a 
true appreciation of the English character, an apprecia- 
tion which we Dutchmen believe we possess, but in our 
pride consider quite exceptional in other people. 

Of course, Free Grid knows quite well what it is all 
about, but he is up to his well -known and well- appre- 
ciated tricks. 

This, however, is the season of green herring, not of 
the red kind. 

A. J. VAN GILSE 
Köln- Nippes, Germany. 
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AUTOMATIC DOOR 

BATTERY- POWERED TRANSISTOR 

PROXIMITY SWITCH 

By A. J. HENK 

To those who may accuse us of frivolity in giving 
space to this article we make no apology, for the 
principles and practical details of the proximity 
switch described will be useful in a variety of appli- 
cations.- Editor. 

THAT lovable animal the domestic " alley cat " -a remarkably independent creature -asks but little 
in the way of routine attentions. To grant a cat 
complete freedom to come and go at will raises 
problems: a window permanently open has a fascina- 
tion for burglars and the icy winter winds; holes in a 
door, even with a hinged flap, admit howling gales, 
rain and snow in the winter, wasps and midges in 
the summer and dirt all the year round. Electronics, 
however, can come to the rescue with an " auto- 
matic " door. 

Design Considerations 
A convenient way for the cats to enter and leave the 
house is through an opening in the back door. This 
exit should be closed when not in use and it must be 
possible for a cat to cause it to open by doing little 
more than merely wanting to go out. It must also 
operate when the cat wishes to enter the house from 
without. 

The safety of such a device is obviously of great 
importance, particularly since it may be left unattend- 
ed for long periods, so it was considered inadvisable 
to use a.c. mains to supply the necessary power. 
Battery operation was therefore employed and for 
reasons of economy the electronic circuitry was 
transistorized. A cat cannot be expected to operate 
contacts or manipulate switches so the device was 
designed to work on a proximity basis: the natural 
way for a cat to indicate a wish to go out is to sit near 
the door. The equipment must operate for 24 hours 
a day and this emphasizes the need for a design of 
economical power consumption. Finally, a high 
degree of reliability must be maintained as, when a 
cat is used to being able to go out when necessary, 
an equipment failure can result in unfortunate con- 
sequences. 

An obvious proximity detector is a light beam and 
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photocell which, by a system of mirrors or duplica- 
tion, can be made to operate on both sides of the 
door. A break in the light path can cause a relay 
to start a small electric motor lifting a vertical sliding 
panel covering the opening in the door. Such a 
system has the advantages of simplicity and stability 
but, as a torch bulb of sufficient intensity consumes 
about 300mA the battery would require changing 
every few hours. Furthermore the life of such a bulb 
is limited and the sudden failure of the system from 
this cause would be difficult to anticipate. A system 
relying on capacitance changes is much more attrac- 
tive for, although sensitive electronic circuitry would 
be necessary, battery current drain could be kept low 
under quiescent conditions and the long life of tran- 
sistors would ensure good reliability. 

The system finally evolved uses the presence of the 
cat to alter the capacitance between two electrodes 
and unbalance an a.c. bridge fed from an oscillator 
running at about 5kc /s. The unbalance voltage is 
amplified and rectified, the resultant d.c. being used to 
operate the motor relay. By simply extending the 
sensing electrodes on both sides of the door the system 
can accommodate two -way traffic without any dupli- 
cation of circuitry. The panel is raised in vertical 
guides by a small electric motor operating through a 
system of gears and pulleys, and returns under 
gravity to close the opening when the relay releases. 

Circuit Details 
Fig. 1 is the circuit which was developed to meet all 
the above requirements and certain others sub- 
sequently encountered. VI is an oscillator operating 
at about 5kc /s giving a two -phase output, and L1 
is chosen to resonate with C2 and C, in series at this 
frequency: a value of 20mH has been found satis- 
factory, wound on a Ferroxcube pot core. C, and 
C, also form two of the arms of the bridge, which 
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L3 (SEE TEXT) 
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Fig. I. Circuit diagram of 
proximity switch. 
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1.1 MOTOR 

CA r1 

has been redrawn in Fig. 2. With equal values of C, 
and CE the bridge will balance when the value of VC1 
is equal to the capacitance Cs between the sensing 
electrodes, about 1 or 2pF. The required capacitance 
of the " visible " part of the component VC, may 
well be lower than this, being supplemented by wiring 
strays. Difficulty was encountered in obtaining a 
trimmer of sufficiently low capacitance and the most 
satisfactory system was found to be a pair of short 
wires twisted together for a few millimetres. Stray 
wiring capacitance was also responsible for a further 
effect which resulted in an exact balance with a pre- 
cise null point being unobtainable. The introduction 
of a small adjustable phase shift in one of the arms of 
the bridge by means of VRL and VC, counteracted 
this effect satisfactorily. The size and shape of the 
sensing electrodes can be seen from Fig. 4. There is 
an identical pair on the other side of the door, the 
two pairs being connected in parallel. 

The bridge output terminal is clearly a very high 
impedance point and some form of matching is 
essential if a transistor amplifier is to be used. This 
is the function of L2 wound on a Ferroxcube pot 
core and resonated at the oscillator frequency by 
C4 and C, in series. The base of V2 is fed from a 
suitable low- impedance point in the matching net- 
work. V2, V3 and V4 are used in a largely conven- 
tional amplifier, raising the very low bridge output 
signal to a suitable level for rectification. A measure 
of thermal stabilization is achieved by returning the 
base bias resistor of each stage to its collector. 
A small change in working point with temperature 
is unimportant since even at the collector of V4 
the signal amplitude is only a volt or so. Rectification 
of the signal takes place at the cathode of D1 (a 
general purpose semiconductor diode) and after 
smoothing by C10 the positive direct voltage is fed 
to the base of V5 via Cs. The value of CO is chosen 
to give a long coupling time -constant such that any 
rise in the bridge output applies positive bias to 
the base of V5, cutting off its collector current. 
Under quiescent conditions sufficient bias current 
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LIMIT SWITCH 

- 4 5V 

Va 
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flows into V5 from R11 to cause its collector to bottom, 
and in this state there is insufficient voltage at the 
collector to cause V6 to pass current. When V5 
is cut off, however, the base of V6 will pass 1.5mA 
from R12 and this is sufficient to bottom this stage 
so that almost the whole of the battery voltage is 
applied across RL,. This method of relay operation 
ensures that the contacts will close very positively 
when the input to V5 exceeds a certain positive 
voltage, about 500mV, and the margin of voltage 
change over which the relay energizing current changes 
from zero to maximum is very small. 

Coupling Time -Constant. -The introduction 
of an a.c. coupling (C9) into a "d.c." amplifier calls 
for further comment. This component was added 
after the installation had been in service for some 
time to meet an unforeseen circumstance. The 
life of the battery which energized the motor was 
found to be unexpectedly short; in fact, on several 
occasions a battery replaced during an evening 
was found to be almost completely exhausted the 
following morning. Further investigation revealed 
that the writer's cats were in the habit of sitting 

SENSING 
ELECTRODES 
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Fig. 2. Basic bridge circuit redrawn from Fig. I. 
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,PULLEYS ATTACHED 
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Fig. 3. Arrangement of cords and pulleys. 

between the electrodes, opening the panel and 
surveying the garden from their sheltered vantage 
point for long periods at a time. During this time 
the motor was passing current and naturally the 
battery rapidly discharged. The addition of Cs 
allows the relay to remain operated only for as long 
as this capacitor takes to recharge to the voltage 
delivered by D1-usually about 10 -15 sec. After 
this period has elapsed the base of V5 is no longer 
positive and current can once more flow into it, 
thus the relay releases and the panel closes. When 
the cat gets fed up with staring at a closed door and 
goes away Cs takes about 20 -30 sec to discharge 
into R10 R11 and the now low- impedance base - 
emitter junction of V5, after which period the panel 
can be reopened in the usual way. The addition 
of C. brings with it another important advantage, 
that of stabilizing the device against gradual changes in 
the bridge balance point. A critical balance can easily 
be disturbed by temperature or humidity changes 
or snow and frost, particularly if any snow or ice 
crystals form on the surface of the insulation support- 
ing the outside pair of sensing electrodes. This 
effect was found to be quite troublesome at first, 
requiring very careful adjustment of the bridge 
balance and sensitivity controls if satisfactory opera- 
tion was to be achieved. Re- adjustment was required 
at fairly frequent intervals as the battery voltage 
changed and also if there was a considerable change 
in weather conditions. C. introduces sufficient atten- 
uation at very low frequencies to prevent the device 
operating on signals (due to drifting) which build 
up very slowly compared with the rate of signal 
build -up during a normal operation. The gain of 
the 5 -kc /s amplifier can now be increased to maxi- 
mum by adjustment of the sensitivity control VR, 
and the residual signal will merely charge C. to a 
new steady value. Very small changes in balance 
will now be communicated to the base of V5 pro- 
vided that they occur in a sufficiently short time 
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(1 to 2 sec) and a large increase in sensitivity is 
realized. 

The purpose of L3 is to decouple the 5 -kc /s 
amplifier from any oscillator voltage which Vl 
introduces onto the negative supply rail. As L3 
works in conjunction with the large capacitor Cu 
a large inductance is not required and about 150 
turns of 40 s.w.g. enamelled -copper wire wound 
on a in dia dust core has been found ample. This 
component is in no way critical . 

Low -power al transistors are used throughout, 
Mullard 0071 or S.T.C. TS2 being suitable types. 
Rather higher sensitivity can be achieved by using 
Mullard 0075 or S.T.C. TS3 for V2, V3 and V4, 
or by selecting units with a high forward current - 
gain ( >50 at 5mA collector current) for these stages. 
The relay is a Type 3000 unit with a 500 -L1 winding 
and consumes about 30mA when operated. The 
complete amplifier, oscillator and relay unit draws 
10mA from the 15 -V battery when quiescent and 
40mA when the relay is operated. 

Mechanical Details 
Details of the arrangement of the winding mechanism 
can perhaps best be obtained from Fig. 3 and the 
photograph showing the device with the covers 
removed. The motor which drives this mechanism 
is a 3- to 6 -V d.c. permanent -magnet -field model 
motor made by Ever -Ready. This consumes about 
750mA from the 44 -V supply when raising the panel 
and well over one ampère when stalled. In order to 
limit the stall current when the panel reaches the 
top of its travel a limit switch (actually a pair of 

Fig. 4. Proximity switch and door -panel with covers removed. 
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contacts obtained from a Type 3000 relay) opens, 
introducing a limiting resistance in series with the 
supply. A suitable resistance is formed by two 
3.5 -V 0.3 -A torch bulbs, LP, and LP" connected in 
series to allow 200mA to flow into the stalled motor, 
this being sufficient to maintain the panel in its 
raised position. On the release of RL, the panel falls 
under gravity and to prevent its descending too 
rapidly the motor windings are short -circuited by a 
pair of back contacts on RL, to introduce dynamic 
braking. The motor drives a 1 -in diameter shaft 
via a 4 -to -1 reduction gear and winds two lengths 
of 12 -1b nylon fishing line onto the shaft. A further 
2 -to -1 reduction is achieved by passing each cord 
over a pulley on the sliding panel and attaching 
the end to a fixed anchoring point on the upper 
part of the framework. 

The panel itself is of synthetic- resin -bonded 
paper and measures 71 x 91in. An aluminium panel 
was tried in the first instance but its position was 
found to affect the balance of the bridge, hence a 
non -conductor is required for this component. 

As can be seen from Fig. 4 the winding mechanism 
is mounted in a box at the top of the device; a similar 
box immediately below this houses the oscillator, 
amplifier and relay. The sliding panel, when raised, 
occupies the space (about lin) between the two 
boxes and the front plate onto which the device is 
built. This is of 16- s.w.g. aluminium measuring 
191 x 12in and is held onto the door by a 4 -B.A. 
nut and screw at each corner. The side of the 
aluminium plate adjacent to the door is covered with 
foam plastic to exclude draughts. 

Batteries 
The power supply for the amplifier consists of two 
71-V batteries in series (Vidor L5042 or Ever -Ready 
AD31) mounted on the front panel by means of a 
springy brass strap. The low quiescent current 
drain of 10mA enables a useful life of about two 
weeks continuous running to be obtained from a set 
of batteries. The motor is driven by a 41 -V flat 
torch battery mounted in the lid of the motor box, 
and its life is entirely dependent upon the frequency 
with which the unit is operated. If very frequent 
operation is required a more economical battery for 
this purpose is the larger 41 -V " bell " battery, Ever - 
Ready type 126, which requires less depolarizing 
time between operations. 

Setting Up 
An earth connection greatly facilitates this operation 
as well as being desirable when the unit is in service. 
A convenient method of setting up has been found 
in the connection of a 2 -mA (or so) f.s.d. meter 
between the collector of V5 and the positive supply 
rail, and the short- circuiting of C9; VC2 is set at 
maximum capacitance and VR, at maximum re- 
sistance. With the sensitivity control VR, set to 
minimum V5 bottoms and only a small current 
flows into the meter. The precise amount varies 
with the meter resistance since the collector of V5 
is a low impedance point but about 0.5mA appears 
typical. The presence of a signal on the cathode 
of D, causes V5 to draw less collector current and, 
with this stage cut off, 1.5mA will flow into the 
meter. As the sensitivity control is advanced a little 
at a time VC, can be set fpr minimum meter 
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deflection. As the sensitivity increases it may be 
found necessary to adjust VR, and possibly VC, 
to obtain a precise balance. At high settings of 
VR, it may well be impossible to obtain complete 
cancellation by further adjustment, in which case 
it should be possible to obtain large meter deflections 
by inserting the operator's hand between the sensing 
electrodes. On disconnecting the meter, this latter 
test should cause RLa to operate and then to release 
as soon as the hand is withdrawn. C, may now be 
brought back into circuit and the VR, further 
advanced if necessary. This may operate RI., 
which should subsequently release when C, is 
charged. The final setting up should be carried out 
with the device in situ, and after an initial settling - 
down period very little further attention should 
be found necessary apart from routine battery 
changes and an occasional drop of oil. When the 
15 -V supply falls as the batteries near exhaustion 
it may be of assistance to advance VR, further if 
the amplifier sensitivity falls off before the supply 
voltage becomes insufficient to operate RLa. 

Conclusion 
This automatic door has been in continuous opera- 
tion for three months at the time of writing and is 
of great value to the writer's feline family. There 
were no training problems; the natural curiosity 
of the animals soon taught them the purpose of the 
offending appendage and frequent use followed 
quickly. A friendly cat from across the way also 
knows how to use it, and a surprising demonstration 
of the usefulness of the device has been the appear- 
ance of postal packets on the kitchen floor, packets 
too large for even the most considerate of cats to 
bring in! 

Transistor Radio Set 

Shown in the photograph is an interior view of the new Fidelity 
Radio "Coronet" transistor set. This covers both the medium 
waveband and the Light Programme on long waves. It features 
a socket for private earphone listening or tape recording, two 
i.f. stages, and a 90mW push -pull output. It costs 9+ guineas. 
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Components and Materials 
CURRENT PRACTICE AND NEW DEVELOPMENTS DISCUSSED AT THE I.E.E. 

111ICROMINIATURE components and reliability 
were the topics that were in the forefront of dis- 
cussion at the conference. Packing densities of the 
order of 10$ components per cubic foot and even 
greater are spectacular achievements in the former 
sphere of endeavour, while the requirements of sub- 
merged cable repeaters are responsible for the work- 
ing life of twenty years which is becoming a common 
specification. The two requirements are not particu- 
larly compatible, and at the present state of the art, 
the only comment to be offered on the use of micro- 
miniature circuitry for reliability is, as K. E. Latimer 
remarked in his rapportage, " Don't." 

On the subject of reliability, G. W. A. Dummer 
misquoted Sir Winston to the effect that never had 
so many spoken so much with so few results. After 
all the work that had been done in the subject, very 
few manufacturers are quoting estimated working 
lives. In the absence of catastrophic breakdown, the 
problem, of course, is to decide at what point in its 
decline a component can be said to have failed. 
One speaker pleaded for the craftsman approach to 
component manufacture, with what he described as 
the " cathedral atmosphere " in factories. The im- 
portance of reliability in submerged repeaters was 
illustrated by A. A. New, who drew attention to the 
fact that the cost of replacing a repeater would be 
in the region of £100,000. In a paper by N. B. 
Griffin, some evidence to bring blushes to the faces 
of electronic engineers was presented. Out of all 
the component parts of a guided missile, electrical 
components were responsible for 86% of failures, 
69% being electronic. Breaking this down further, 
the highest number of electronic failures were due 
to wiring and joints (19 %), with thermionic valves 
coming second at 15%. Capacitors and resistors 
were the most reliable with a failure rate of 3%. 

The paper by D. I. Gaffee was an excellent intro- 
duction to the types of microminiature circuit, the 
problems involved and some solutions. The three 
types, micromodules, microcircuits and solid or solid - 
state circuits were described, and the design of a 
microcircuit equipment was discussed. The micro- 
circuit consists of a glass or ceramic substrate on 
which are deposited the passive circuit elements and 
interconnections; the active components are either 
attached to the surface or are set into holes. The 
solid- circuit is formed from a single piece of semi- 
conductor material which is doped and etched to 
obtain the required operation. The solid- circuit is, 
as yet, not much more than an interesting possibility, 
although much work is being done to develop it. 

In discussion it was agreed that close co- operation 
will be needed between circuit designers, component 
designers, chemical engineers and thin -film physi- 
cists. The remark was also made that, in solid 
circuits, the traditional reluctance to use more than 
the bare minimum of active components- transistors 
and diodes -may have to be modified, as they may 
well be cheaper to form in a piece of semiconductor 
material than resistors and capacitors. 
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The session on resistors resulted in an interesting 
discussion -again concerned with reliability. The 
existence or otherwise of "rogue" components was 
argued, and the general opinion was that they do 
exist, and that the elimination of rogues- compo- 
nents that persistently occur outside the normal gaus- 
sian distribution -was responsible for the high cost of 
good quality resistors. In answer to a query on the 
testing of resistors guaranteed not to exceed a given 
tolerance during their lives, R. H. W. Burkett said 
that a short -term test would determine the slope of 
the ageing curve which would remain constant. In 
response to a plea for closer tolerance and more 
information on resistance wire, B. Walton assured 
the conference that the subject is under review by 
the British Standards Institution. 

Capacitors 

In the session on dielectrics, a paper by R. A. Hill 
and A. W. Stirling described the design of a junc- 
tion ceramic capacitor, using a thin -film dielectric. 
A disc of ceramic material is chemically- reduced, 
rendering it highly- conducting, at which point silver 
electrodes are fired on to opposite faces of the disc. 
Oxygen is then made to diffuse through the disc at 
high temperature, which oxidizes a layer of ceramic 
adjacent to each silver electrode, the oxidized cera- 
mic being a high- resistance dielectric. The resultant 
component is in the form of two capacitors, the layer 
of unoxidized material acting as a common electrode. 
Each half of the unit acts as a rectifier; hence the 
name. 

In a review of miniature capacitor development in 
the U.S.A. read by D. A. McLean, mention was 
made of multi -layer ceramic capacitors. These con- 
sist of layers of ceramic and metal laid down in the 
"green" state in a sheet about lft square. The 
whole mass is then fired at the curing temperature 
of the ceramic and diced, whereupon the edges of 
the metal layers are exposed. Electrodes are applied 
to opposite edges, providing connection between 
layers and attachment points for lead -out wires. This 
structure enables extremely thin sheets of ceramic 
to be used, while still retaining robustness. Size is 
greatly reduced. 

Mechanical Components 

A relay which is designed to be compatible with 
modern practice in electronic equipment construc- 
tion was described in a paper by E. R. Myatt. The 
spring -sets and coil- armature assembly are mounted 
separately on a printed board -a procedure which 
gives greater flexibility than is usually the case. The 
fixed and moving contacts are phosphor bronze wires, 
either plain or plated with a noble metal, which are 
fixed into holes in the printed board and soldered 
to the printed pattern. The moving contacts are 
bent to an L shape parallel to the board and brought 
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into contact with the fixed wires by means of a 
" card," actuated by the armature. Advantages 
claimed are flexibility of design and the ability to 
print connections on the same board that carries the 
relay. 

In the same group of papers was described a multi - 
way socket designed to receive printed boards whose 
plug -pins form part of the printed wiring. The board 
may be inserted with a very low pressure, and contact 
is then made between plug and socket by the opera- 
tion of a cam. The moving contacts are designed 
with relay- contact practice in mind, and no circuit 
exists between plug and socket before the cam is 
operated, so that the printed -wiring plug -pins are not 
abraded by insertion and withdrawal. In addition, 
by the provision of cam -operating push -rods at the 
front -panel of the equipment, rapid isolation of any 
board is possible, and this may be made automatic, 
to take effect if a fault develops. 

The paper by J. H. Davis, D. W. Rees and I. H. 
Riley referred to a newly -developed silicone gel en- 
capsulating compound. The material is intermediate 

in consistency between a fluid and a gum and has 
the advantage that it is self -healing. A probe may be 
inserted to measure working voltages, etc., and on 
removal the hole seals. The material is applied in 
the form of a fluid with a catalyst added, and is 
cured by heating for about seven hours at a tempera- 
ture between 75 °C and 100 °C. The reaction is not 
exothermic. The material is transparent and offers 
considerable resistance to mechanical forces. 

Although it may appear that use of transistors, 
with their low voltages and impedances, on printed - 
circuit boards, would render high insulation resis- 
tance of the substrate less important, the point was 
made in discussion that more failures due to humidity 
occur at low than high voltages. 

Only one or two papers in each session were read 
by the authors, the rest being summarized by a 
rapporteur. In view of the large number of papers 
presented, this was necessary to leave some time for 
discussion. The papers presented will be published 
in full in 1961 in Vol. 108, Part B of the Proceedings 
of the Institution. 

NEW TELEVISION TUBES 
THERE are many reasons why the edges of rectangular 
cathode -ray tubes for television have been curved: for 
instance, had a 17 -in, 70° c.r.t. been made with edges as 
straight as its smaller, but older, 14 -in brother, the glass 
would have been thick enough to make the tube un- 
acceptably heavy and very hard to make. However, 
improvements in glass -working techniques, together with 
the reduction in the amount of glass used (110° types) 
have made possible the " straightening out " of the edges 
of 21- and 17 -in, 110° c.r.t.s into the equivalent 23 and 
19 -in " square -cornered " types which made their British 
debut (in some cases a " private " one) at the last 
National Radio Show. 

These square tubes offer very little extra in picture 
height and width, but the picture area is increased appre- 
ciably over that of the 21- and 17 -in c.r.ts. For instance, 

A 23 -in integral -shield c.r.t. that has been deliberately 
imploded (Cathode Ray Tubes Ltd.) 
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the Mullard AW59 -90 has a useful screen area about 
20in' greater than that of its 21 -in- diagonal brothers. 
The radius of curvature of the centre portion of the face 
plate has also been much increased (Mullard AW53 -89, 
21 -in, 724mm compared with AW59 -90, 1225mm) giving 
a less " bulbous " appearance and a wider effective 
viewing angle. 

The latest technique in tube -making (as noted in our 
review of the R.E.C.M.F. exhibition) is the introduction 
of the integral implosion guard. This banishes the 
problem of stopping the deposition of dirt on the tube 
face plate and the inner surface of the safety glass, and 
also specular reflections. These tubes have the safety 
" glass "- whether it is glass or acrylic resin -cemented 
to the face of the c.r.t. Thus no dust can enter and, 
because cement and safety- screen are chosen to have 
refractive indices near that of glass, there are only two 
surfaces or discontinuities at which annoying reflections 
can occur. 

Even these reflections can be reduced. Brimar, in 
their Type C19AHU tube, use a glass safety cover which 
is sprayed with fine glass beads or "frit" to give a nearly 
indestructible satin -like surface. Similarly, safety- covers 
injection -moulded in Diakon have a slightly " rough " 
appearance, so reducing surface reflections. 

Another advantage of the integral shield is that mount- 
ing clamps and straps are no longer necessary: the safety 
screen is provided with "ears" at the corners which can 
be clamped to the receiver cabinet. The " mask ", too, 
can be formed by an opaque coating between the cover 
and face -plates. 

Should any doubts be felt about the safety of this 
technique a glance at the photograph should prove re- 
assuring. This c.r.t., made by Cathode Ray Tubes Ltd., 
was deliberately imploded. The whole of the c.r.t. screen 
plate is, although broken into many pieces, still firmly 
attached to the vacuum- formed Perspex shield: the inside 
is so smooth that the fingers can be dragged over the 
cracks without any adverse effects except mental dis- 
comfort. 

All these advantages are not obtained for nothing, of 
course. The integral -shield tubes are difficult to re -gun 
because the shield or shield bonding will not withstand 
the prolonged high -temperature baking necessary during 
evacuation. This seems, though, a small price to pay. 
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AN AUDIO EQUIVALENT 

OF THE CRYSTAL OSCILLATOR 

By L. J. HILLS 

A Portable Tuning Fork Standard 

HAVING been concerned for many years with 
the design of electronic musical instruments, it has 
been necessary on occasions to make use of a valve - 
maintained tuning fork as an audio frequency 
standard. It was recently decided that a transis- 
torized version of this could be more compact and 
could use a self -contained battery power supply. 
The resulting unit is so useful and turned out to 
be so simple that it was felt that many amateurs 
might like to have a similar unit, that is, an audio 
frequency equivalent of the quartz crystal. 

The standard of accuracy will naturally depend 
upon the characteristics of the tuning fork used, but 
it is now possible to obtain tuning forks with a 

Fig. I Circuit diagram of the unit. Any low power 
transistor may be used. 

.Ae2- 

//0 /O 

e 
BATTERY 
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The baseboard may be of 
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temperature coefficient which is low enough for most 
applications for which it would be required. A 
small 1.5 -volt pen cell battery provides ample power 
to maintain the fork in continuous vibration. 

Most tuning forks are tuned to the equal - 
tempered scale and these frequencies may not be 
the best to use for general audio use unless one is 
concerned only with musical instruments. 

For most general use the most convenient fork 
is the B, which is nominally 494 cycles per second. 
This can be raised to 500 cycles by very carefully 
filing the tips of the tines, and comparing the 
frequency with a known source by means of an 
oscilloscope and Lissajous figures. With the aid 
of a radio receiver comparison may be made with 
the standard 1000c /s tuning note provided by the 
B.B.C. A rough check can be made by comparison 
with the mains frequency. If a C fork is obtained 
this will be 522 cycles per second and this can be 
reduced to 500 by filing the crotch. 

The maintaining unit is very simple and is as 
shown in the diagrams and photograph. In the 
interests of accuracy and stability it is wisest to 
ensure that the fork does not vibrate too violently 
and it is best to adjust the unit so that the fork 
is just maintained in vibration. This can be done 
by carefully adjusting the magnet spacing. 

It was astonishing to find how little power was 
required to maintain the fork in continuous vibra- 
tion. In the unit shown the collector current was 
200 microamps at 1.4 volts. Some makes of fork 
may require rather more than this and it may be 
necessary to increase the transistor base current by 
changing R, in Fig 1 to 47 k. 

The base current is, to a large extent, dependent 
on the voltage developed across C,, which is in 
such a direction as to increase the base current. 
This means that in the oscillating state, the tran- 
sistor bottoms and automatic stabilization of ampli- 
tude is obtained. Initially, the base current is low, 
and is set by the value of the potential- divider R,, R,. 
If the current were larger, the transistor may be 
initially bottomed, and the only way of avoiding this 
would be by an increased V, . This would then 
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increase the amplitude of vibration of the fork, 
which would tend to affect adversely the frequency- 
stability of the unit. Almost any audio type tran- 
sistor can be used with a current gain of 40 or more. 

The exciting coils were obtained from a high 
resistance headphone and most hams will no doubt 
have one of these in the junk box. Alternatively, if 
the reader fancies his skill at winding very fine 
gauges of wire he may attempt to wind his own. 
Each coil should be wound with 2,000 or more turns 
of 42 s.w.g. enamelled copper wire, and should have 
a resistance of about l,0001 /. The pole pieces were 
cut from ordinary transformer laminations and 
inserted in the coils to make a tight fit. They were 
bent to a 1 shape for mounting on the baseboard, 
which can be of wood or any non -ferrous metal. 
The bias magnet can be obtained from a damaged 
meter or an old headphone or small loudspeaker 
unit, and should be mounted beneath the coils, not 
necessarily in contact with the laminations. The 
clearance between the pole pieces and the fork 
should be about .05 in, and should not be less than 
that required to just maintain the fork in continuous 
vibration. 

The construction should present no difficulty. 
The tuning fork can be obtained from most musical 
instrument suppliers. It is necessary to mount the 
fork very rigidly so as not to allow any lateral 
movement other than that due to the vibration. 
This is done by cutting a thread on the handle with, 
say, a 4 B.A. die and bolting it to a mounting 
bracket which should be reasonably stout. The 
transistor maintaining unit can be mounted beneath 
the fork, as shown in the photograph. The precise 

way of mounting the bias magnet will obviously 
depend on the type of magnet used and in the 
author's case this was done with a small metal 
bracket. 

The use of a capacitor across the collector coil 
calls for some comment. This was done to tune 
the coil approximately to the fork frequency. The 
actual value will obviously depend upon the induc- 
tance of the coil. Although this capacitor is not 
absolutely necessary, it does improve the efficiency 
and the waveform. If an output very rich in har- 
monics is required then this capacitor can be 
omitted. The circuit will oscillate at some indeter- 
minate frequency without the fork vibrating, but as 
soon as the fork vibration builds up, the oscillator 
is pulled into synchronism within a second or so. 
The winding sense of the coils must be correct for 
oscillation, but this is no problem as it is only 
necessary to reverse the connections to one of the 
coils if the unit fails to oscillate. 

If an audible tone source is required, the output 
can be fed into a suitable amplifier and speaker. A 
particular musical instrument designed by the author 
used a whole octave of these units, the upper notes 
being obtained by tuning the harmonics and the 
lower notes by frequency division in Eccles -Jordan 
dividers using transistors. The result was a musical 
instrument that never required tuning. Its only 
drawbacks were the very considerable change of tone 
over the range of the instrument and the fact that 
the octaves were too mathematically correct, making 
it impossible to obtain those delicate chorus effects 
which are so important to any polyphonic musical 
instrument. 

ELECTRONIC WATT -HOUR SUMMATION 
WITH the object of increasing reliability in summa- 
tion metering for bulk supply points in electricity distri- 
bution systems and therefore reducing maintenance time, 
electronic methods have been introduced by Ferranti. 
Mechanical components have been eliminated as far as 
possible; contactors, for instance, are replaced by photo- 
electric devices. The equipment employs semiconductors 

Ferranti Electronic Summator. Printed -circuit boards, con 
raining all the logic circuitry, are visible behind the hinged 
dial -panels 
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throughout and is contained in a space rather less than 
a quarter of that occupied by conventional devices. 

The input to the summator is derived from a number 
of changeover switches -one to each of sixteen channels. 
The two outputs of each switch are gated sequentially by 
a scanning pulse train, and used to trigger a bi- stable 
flip -flop, or toggle. The toggle is triggered at the arrival 
of a scan pulse each time a switch changes state, and 
will not be triggered again until the next change of 
state of the switch. Effects of contact bounce are 
thereby eliminated. The outputs of the toggles are 
used to drive stepping- motors, which register the number 
of pulses received in each channel on check dials. A 
common highway is also fed by the differentiated, recti- 
fied toggle outputs and used to drive a stepping motor 
check dial, which displays the total number of pulses 
received on all channels. 

To avoid the necessity for long contact -dwell time or 
a high scanning rate, the outputs of the switches are not 
directly gated, but are stored in toggles, thereby en- 
suring that all pulses are gated. When the changeover 
switches are replaced by photoelectric sensing elements, 
this input toggle employs two photo-transistors, each 
being triggered in succession by a light source and 
rotating shutters. 

The advantages offered by the new equipment are 
increased flexibility, absence of mechanical deterioration, 
and negligible power consumption -all transistors are 
operated as switches. Ease of maintenance is greatly 
enhanced, and in the majority of cases, merely neces- 
sitates the changing of a printed card. 
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NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 

Ionization Detector 
THE onset of ionization in a cable or capacitor is often 
indicative of a forthcoming failure. Similarly in the 
testing of these items discovery of the point at which 
ionization occurs can often act as a valuable guide to 
the standard of construction: ionization occurring at a 
relatively low voltage in one sample of a batch usually 
indicates the presence of a gas -filled space in insulating 
material. One common test procedure involves isolation 
of the object to be tested : this has disadvantages where 
a component or cable is in use. 

The BICC- Addison Acoustic Corona Detector uses 
a probe containing a transducer for the detection of the 
noise produced by ionization in gases in voids in cables, 

BICC- Addison ionization test -set receiver 7 x 8f x 2fin. Shown 
also is acoustic probe and headphones. 

insulators, capacitors, etc. The output from the probe, 
which is held against the object under test, is passed 
to a 5 -stage transistor amplifier which incorporates a 
switched filter to reduce mains " hum " or other 
unwanted noises and the output is fed to either head- 
phones or a loudspeaker. 

Accessories include an insulating rod for safe use of 
the acoustic probe on high -voltage equipment and 
inductive and capacitive probes which may be employed 
for cable tracing and identification. 

Power is supplied by two No. 8 torch batteries and 
the weight of the complete set in its carrying case is 
61b 7oz. 

Addison Electric Co. Ltd., 10 -12, Bosworth Road, 
London, W.10. 

100 -W p.e.p. s.s.b. Transmitter- receiver 
THE Redifon Type GR410 transmitter- receiver 
covers the 3- 18Mc /s band, providing operation on four 
preset, crystal- controlled spot frequencies (eight 
channels on s.s.b.) with single -sideband or a.m. 
telephony and c.w. or m.c.w. telegraphy. Transistors 
are used extensively -the only valve stages are the 
power amplifier and driver -and the power consump- 
tion is low (only 7W on " receive "). Full remote 
control facilities (including channel and type of 
emission) are provided by fitting an extra unit to the 
front of the set, when a 100yd separation of the GR410 
and its control box can be achieved by using standard 
cables. Where control from a nearby position is re- 
quired (within the same room as the GR410, or mobile 
use, for instance) the L- shaped unit carrying the 
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Redifon's GR410 transmitter receiver. 

loudspeaker and operating controls can be unclipped 
and mounted on a separate panel. 

Modular construction is used and the output stage 
consists of three 6146 valves in parallel -thus aiding 
reliability. " Vox," or voice -operated switching, opera- 
tion is provided, together with circuits to prevent sound 
from the set's loudspeaker changing the set from 
" receive " to " transmit." 

Receiver sensitivity is better than 1µV for 10dB 
signal -to -noise ratio on s.s.b. and the " third " method 
of s.s.b. generation and reception is employed. 

Redifon, Ltd., Broomhill Road, London, S.W.18. 

Industrial Pen Recorders 
THE Officine Galileo range of direct -writing pen 
recorders are now available in England. 

The use of interchangeable preamplifiers enables the 
study of many different types of phenomena to be 
undertaken by the use of a single instrument. Instru- 
ments are available having up to 32 channels, and 
employing either ink -pens or hot styli. In the multi- 
channel equipment, photographic recording may be used, 
which allows the higher frequency components -up to 
800c /s -of waveforms to be examined. Response time 

A 4- channel industrial pen -recorder by Galileo. 
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of the recorders is 0.01 second, and paper speed is 
variable from 2.5mm /sec. to 100mm /sec. Details may 
be obtained from Leland Instruments, 145, Grosvenor 
Road, Westminster, London, S.W.1. 

Miniature Mains Connector 
DESIGNED to combine small size with safety the 
Belling -Lee Type L1436 three -pole mains connector is 
rated at 1 to 2A, 250V r.m.s. The plug body is moulded 
from black nylon and is thus practically unbreakable: 
its cover is transparent so that visual inspection for 
satisfactory cable connection can be carried out without 
taking it apart. Cables up to * -in diameter are clamped 
firmly in the cord grip and the silver -plated pins are 
shrouded to avoid danger of contact. The plug itself 
disengages easily from the socket on application of a 
pull to the cable -thus accidental damage to equipment, 
cable, plug and people is avoided. 

Miniature 3 -pole mains connector is about I x ,' x ¡in- 
socket is lin dia and in deep, overall 

The black phenolic -resin socket for chassis mounting 
requires a single hole 0.77in diameter and has an anti - 
twist spigot: again the contacts are completely shrouded 
for safety. 

Belling & Lee, Ltd., Gt. Cambridge Road, Enfield, 
Middlesex. 

" Dry- Reed " Relays 
A USEFUL life of 20 million operations and a contact 
resistance of 0.0351 are features of " dry- reed " relays 
produced by B. and R. Relays, Ltd., Temple Fields, 
Harlow, Essex. The relays are mounted on either 8- or 
14 -pin bases, and can consist of up to 6 reeds. Operat- 
ing power is 0.1W for 1 reed and 0.9W for 6 reeds. 

One of the range of B. and R. 

dry -reed relays. Diameter le ", 
height 3r ". 
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Solid -state Industrial Controls 
ANALOGUE computer systems for industrial plant 
control are to be marketed in the U.K. by Hagan 
Controls, Ltd., 14, Grosvenor Place, London, S.W.1. 
The equipment, known as Powrmag is comprised of 
completely solid -state elements -magnetic amplifiers and 
semiconductors. 

A system consists of the output transducer, which 

One of the range of computer controls made by Hagan Controls. 

converts the physical phenomena to be controlled into 
a voltage, the magnetic amplifier analogue computer 
control unit, which has variable characteristics obtained 
by plug -in components, a remote control station, and the 
output device, which may be electrical or mechanical. 

Radio -telephone Equipment for Small Craft 
INTENDED for small fishing vessels and harbour craft, 
the Marconi " Kestrel" covers the band 190- 4500kc /s, 
and delivers a power of 36 -50W into a 20ft whip aerial, 
or a 60ft wire aerial. 

The receiver has facilities for use with Consol 
navigation equipment, and may be used with direction - 
finding equipment -either a radiogomiometer and fixed 
aerial, or a rotating loop. 

The transmitter may be operated on either the duplex 
or simplex system and provides eleven spot frequencies 
in the band 1.6- 3.8Mc /s. Metering is provided to check 
for correct working. The power unit will work from 
either 12V or 24V batteries. Information obtainable 
from Marconi International Marine Communication Co., 
Ltd., Marconi House, Chelmsford, Essex. 

The Marconi 'Kestrel' radiotelephone equipment. From /eft to right -Power 
Unit, Transmitter, Receiver. 
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Elements of Electronic Circuits 
28.- Logarithmic Amplifiers 

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

THE logarithmic amplifier develops an output 
which is proportional to the logarithm of the input. 
Fig. 1 shows an ideal straight -line amplifier response 
curve with input voltage plotted on a logarithmic 
base: vot =log yin. Let us now examine how an 
amplifier can be made to produce a logarithmic 
response. One method uses the process known as 

successive detection where the output from every 
stage of the amplifier is detected and added to that 

is also arranged to have the same stage gain (m) which 
implies that each valve has to have a similar gm. 

We will now show why the action is logarithmic. 
Let the output voltage per stage at saturation = v 

for an input voltage v/m. This output voltage 
creates a rectified voltage v3 across the terminating 
impedance of the delay line. If we now assume 
that our amplifier has five stages with each stage 
having a stage gain of m at saturation, to make the 
last stage saturate the input to the first stage will 
therefore have to be v /m5 (see Fig. 3). The rectified 
outputs to the delay line will be v, from the final 
stage together with contributions from the preceding 

___ 

stages thus: - 
v3 /m from the fourth stage 
v, /ma from the third stage 
v3 /m3 from the second stage 
v, /m' from the first stage 

In other words: - 
LOGARITHMIC I 

AMPLIFIER Vin vout 

Vout = LOG yin 

0 102 103 104 

Vin (LOG SCALE) 

Fig. I 

of successive stages. To overcome the effect of time 
delay in successive stages it is necessary to apply the 
output from every stage to the appropriate section 
of a delay line thus ensuring that all the detected 
voltages are in time coincidence for summation 
purposes. 

Fig. 2 shows in diagrammatic form how this is 

done in a five -stage amplifier (only parts of the circuit 
essential to the description are shown). A feature 
peculiar to this type of amplifier is that each stage 
is allowed to saturate or " overload ". Every stage 

Input Output 
v /mb vi +(vi/m) +(v,/m2) +(v1/m3) +(vi /m4) 

Now let us increase the input to the first stage to 
v /m°: this will make the last stage but one saturate. 
The rectified output to the line will be v, from the 
last stage (as before) together with v, from the last 
stage but one. The contribution from the preceding 
stages will be: 

v, /m from the third stage 
v, /ma from the second stage 
vi/m3 from the first stage 

In other words: 
Input Output 
v /m' v, +v1+(vI/m) +(v1lm2) +(vi /m3) 

Increasing progressively the input voltage to the 

+H.T. 

RECTIFIED 
VOLTAGE 

DELAY LINE 

Fig. 2 
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STAGE 
SATURATED 

m 

INPUT v /775 

Fig. 3 

first stage will cause each stage to saturate in turn. 
A table can now be constructed thus:- 

Input Output 
Stages 

Saturated 
v /ms vi +(vl /m) +(vi /m2)+ 

(vi /m3) +(vl /m4) 
5 

(v /m5) x m= 
v /m4 

vl+v1+(vl /m)+ 
(v1 /m2) +(v1 /m3) 

5 4 

(v /m5) x m2= 
v /m3 

vl +vi +v, +(vi /m)+ 
(vi/m2) 

5 4 3 

(v /m5) x m3= 
v /m2 

v1 +v5 +v1 +v1 + 
(v1 /m) 

5 4 3 2 

(v1m5) x m4= 
vim 

vl +v, +vl +v1 +V1 5 4 3 2 1 

Now if m is made very large, the rectified output 
will be seen to increase according to an arithmetical 
progression v1 2v1 3v1 etc. as the input is increased 
in a logarithmic fashion. The output is then propor- 
tional to the logarithm of the input. 

Another type of logarithmic amplifier makes use 
of an entirely different principle. Referring to an 
early article which discusses the differentiation of a 
square wave, we are reminded that, provided that 
the period of the square wave is very much greater 
than the CR- product or time constant of the differen- 
tiating circuit, the voltage appearing across the 
resistor takes the form of a decaying exponential 

curve (See Fig. 4). 
vl= voexp(- t1 /CR) 
vo /v1 =exp (t1 /CR) 
.'. CR loge (vo /v1) = t1 

where t1 is the time 
taken for the input 

Fig. 4 voltage vo to decay 
to a level v1. 

Let us now con- 
sider an amplifier 
based on this princi- 
ple. The input wave- 
form is assumed to 
be square and of a 
low p.r.f. It is ap- 
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TIME 

plied to a differentiating 
circuit having a time 
constant much shorter 
than the period of the 
wave. The differenti- 
ated square wave is fed 
into a d.c. amplifier 
which provides a sub- 
stantially linear ampli- 
fication for an input 
ranging from zero to 
the reference voltage v1 

vi/n7 (See Fig. 5). The out - 
RECTIFIED put from the d.c. ampli - 

vl /m2 OUTPUT fier is fed to a trigger 
TO DELAY LINE circuit which is 

" switched on " all the 
time the amplifier out- 
put exceeds v1' (the 

vim* J amplified reference volt- 
age v1). The width of 
the pulses from the 

trigger circuit, which occur at the p.r.f. of the original 
square -wave input, is constant and equal to t1. 

If we rectify these pulses, the rectified d.c. com- 
ponent is proportional to t1 and clearly dependent 
on the voltages v1' v, and hence logevo. The output 
is then proportional to the logarithm of the input. 
Attention is drawn to the article on Multiplication 
and Division (No. 22, Feb. 1961) where other 
arrangements having a logarithmic input /output law 
are used in multiplying and dividing circuits. 

V1/m3 

INPUT 

ya 

REFERENCE 
VO 

VOLTAGE 
INPUT 

VI 

DIFFERENTIATED 

AMPLIFIED 
DIFFERENTIATED INPUT 

RELAY TRIGGERS 
WHEN OUTPUT IS 
IN EXCESS OF VC 

tl -. 

Fig. 5 

MEAN OUTPUT 

Logarithmic amplifiers of the current- operated 
type are often found in the field of reactor instru- 
mentation. Modern radar sets use the logarithmic 
amplifier to reduce the enormous differences between 
the heights of target echoes, at the same time re- 
ducing rain and sea clutter returns almost to noise 
level. This is convenient for a p.p.i. presentation for 
it ensures that, although target echoes are reduced in 
amplitude, the background is kept at a constant 
level at all ranges. 

Suppose a logarithmic amplifier is fed with r.f. 
signals of different amplitudes but having the 
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same percentage modulation. The outputs will be 
the same except that they are superimposed on 
different values of rectified r.f. (These d.c. levels 
are proportional to the logarithm of the mean r.f.) 
Radar returns comprise echo, rain and sea clutter in 
addition to noise, all of which combine to form 
complex modulated signals of the same percentage 
modulation which are applied to the input of the 
logarithmic amplifier. At the output, although 
the d.c. components will be proportional to the 
logarithm of the mean input level at the particular 
range, the amplitude of the fluctuation will be 
constant at all ranges. The d.c. components can be 
easily removed. The target echo which is superim- 
posed on the noise does not fluctuate and therefore 
remains clear of the background. In practice it is 
necessary to filter the radar returns to get rid of a 
low- frequency component, for the d.c. levels actually 
fluctuate at the scan rate of the aerial. This is 

because the amplitude of the sea clutter return 
varies according to the aspect of the aerial to it. 

Conclusion 

This instalment concludes the present series of 
articles on the elements of electronic circuits. 
Throughout the series my aim has been to try to 
give a simple explanation of the operation of some 
of the more basic electronic circuit devices. Although 
primarily intended as an introduction to the subject 
for the student, it is hoped that the notes may have 
refreshed the memory of the more advanced reader. 
In conclusion, I would like to express my thanks to 
the members of the Wireless World editorial staff 
for their helpful suggestions and criticisms, and to 
acknowledge the assistance I have received from the 
many standard reference books and other published 
matter in the preparation of the series. 

BEDFORD RELAY 
COLOUR TV DEMONSTRATED ON WIRE DISTRIBUTION SYSTEM 

THE town of Bedford, although it lies only some 50 
miles from London, is particularly unfortunately situated 
for television reception. Aerial arrays have to be large, 

complex and carefully set up -this, of course, is expen- 
sive -and, even then, completely satisfactory results are 
not always achieved. 

Since the spring a Multisignals r.f. relay system has 
been operating with equipment made by E.M.I. The 
aerials are mounted on top of Ravensden Water Tower, 
outside the town, and a four -mile -long underground 
coaxial cable with repeaters every quarter of a mile 
carries the amplified signals down into Bedford. A 
wideband system in which the distributed -amplifier -type 
repeaters cover Channels 1 to 13 and v.h.f. /f.m. radio 
is employed and Radio Luxembourg is received, con- 
verted to Band -II f.m. and passed into the network. 
B.B.C. Channel I and I.T.A. Channels 9 and 11 are 
available (London and East Anglia) on their original 
frequencies. Some idea of the poor signal available in 
Bedford itself may be gained from the fact that even 
at the relay receiving site, 379ft above sea level, signals 
of only 150 to 300µV are obtained. 

A feature of the opening was the demonstration of 
B.B.C. /N.T.S.C. 405 -line colour on two experimental 
Ekco receivers, one taking its signals from the network, 
the other from a local aerial. Whilst the receiver work- 
ing from the network gave, as expected, an impeccable 
picture, the other was extremely noisy; so bad, in fact, 

that the noise was evident 
as twinkling colour, not just 
background disturbance. 
Whenever any local inter- 
ference was generated the 
picture was blacked out 
completely and ignition in- 
terference was troublesome. 

Initially the service was 
available to 4,000 of the 
19,000 houses in Bedford; 
by the end of the year it is 
expected that wiring will 
be extended to another 
6,000 dwellings. Charges 
for the aerial service range 
between 16s 6d per month 
for two years and 1ls 6d. 
thereafter and £5 -down 
connection fee and an 
annual charge of £6 10s, 
the viewer providing his 
own standard receiver. 

Aerial arrays on top of Ravensden 
Water Tower. 

Typical repeater -amplifier 
mounted on the wall of a radio - 
and- television dealer's shop in 
Bedford. 
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RANDOM RADIATIONS 

A Unique Award 
FOR the very first time the award 
of an "Emmy " has been made to 
two non -American firms by the 
American National Academy of 
Television Arts and Sciences. An 
"Emmy " is the TV equivalent of 
the film -world's " Oscar." The British 
firms are the English Electric 
Valve Company and Marconi's 
Wireless Telegraph Company. An 
"Emmy " was also presented to 
R.C.A. All three firms have been 
concerned with the development of 
the 4f -inch image orthicon tube. 
The first version of this, which did 
not get beyond the laboratory stage, 
was produced by R.C.A. The 
English Electric Valve Company saw 
its possibilities and with Marconi's 
pioneered the commercial develop- 
ment of the tube and of its associ- 
ated cameras, the Marconi Mark 
III and Mark IV. It is now ex- 
ported to every part of the world 
where there is a television service, 
including the United States, for it 
has proved itself superior to any 
other in many ways. The resolution, 
the signal -to-noise ratio and the re- 
duction in spurious effects are un- 
matched. Work on the tube began ten 
years ago and as long ago as 1954 
it was showing its qualities in the 
B.B.C.'s Lime Grove Studio E. That 
was in the Marconi Mark III 

By " DIALLIST " 

camera; now in the Mark IV camera 
it has proved itself a world- beater. 

Electricity from the Sea 
THE island of Mauritius gets a 
pounding by huge Indian Ocean 
waves during the greater part of the 
year. At present the Hydraulics 
Research Station of the D.S.I.R. is 
working on a project to make use of 
their energy for generating electric 
power. The idea is to construct a 
ramp over which the waves would 
climb to fill a lagoon above sea 
level on the far side. This lagoon 
would be drained through turbines 
of a type which need only a small 
head of water, and these would 
operate generators. Scale models 
have shown great promise and it is 
believed that worth -while quantities 
of power can be produced by this 
method of harnessing the energy of 
sea waves. The first station to be 
erected is expected to generate about 
9,000kW, and later the output will 
be increased about five times. In 
some ways it's surprising that the 
enormous energy of tides and great 
waves has not already been made to 
do useful work. French engineers 
are, I believe, developing a plan to 
use tidal energy for the generation of 
electricity somewhere on the coast 
of northern France. One day, I ex- 
pect, we'll find a way of using the 
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big tides of the Bristol Channel and 
possibly the tidal race through the 
Pentland Firth. 

French -English Power Link 
BY the end of this year the power 
link between this country and 
France should be completed. The 
peak periods in the two countries are 
different, so that it will often happen 
that France has electricity to spare 
for us or that we can supply her 
when her need is great and ours 
comparatively small. At first sight 
it seems rather curious that the 
cables between the two countries 
will carry d.c. But no way could 
be discovered of phasing up satis- 
factorily if a.c. were used. The 38- 
mile undersea link will be connected 
to converter stations at Lydd in 
Kent and Echinghen near Boulogne. 
When the system gets going 160MW 
of power will be transferable be- 
tween one country and the other. 
The link will carry 200kV d.c. and 
800A. One can't help wondering 
what the I'R losses will be-but 
that, of course, has all been allowed 
for. So too has the possible effect 
of magnetic fields on the compasses 
of passing ships; the go and return 
cables will be closely spaced 
throughout their length to keep loop 
area to a minimum. 

Link with the Early Days 
SO Magnet House is to be demol- 
ished soon after the end of this year. 
I'm sorry, for I've always regarded it 
and Marconi House as landmarks in 
wireless, television and electronics. 
I suppose that a new and larger 
building will arise from its rubble, 
but I sadly fear that it will be of 
the " pile of boxes " style that is so 
much in vogue nowadays. Both 
Magnet House and Marconi House 
had close associations with the 
British Broadcasting Company, as it 
was before its title became British 
Broadcasting Corporation. The 
B.B.C.'s entire staff was at first 
housed in one enormous room in 
Magnet House and it was from Mar- 
coni House that 2LO made its first 
broadcasts. That again was a one- 
room business. All the speakers and 
other entertainers sat at the back 
of it, waiting for Arthur Burrows to 
call them to the microphone. His 
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name won't ring any bells for the 
younger generation; but he was the 
backbone of the early programmes 
and beloved by the children as Uncle 
Arthur, the originator of Children's 
Hour. 

A Big. Ear 
THEY always do things on a grand 
scale in the United States, especially 
when the government is finding the 
necessary dollars. Now comes the 
news that they are putting up in 

Maine the biggest horn -type aerial 
in the world. With a length of 
nearly 200 feet and a height of just 
under one hundred it will dwarf all 

others. It has a double purpose. 
First of all it will be used in experi- 
ments in beaming signals on to or- 
biting satellites, in which our G.P.O. 
and certain European authorities are 
co- operating. Its other job will be 
to pick up the small signals relayed 
by them. The whole thing is to be 
encased in an enormous balloon to 
protect it from climatic damage. It 
is rather expected that eventually 
it may become part of a world- 
wide system of telephone and tele- 
vision communications depending on 
reflection from satellites. 

COMPONENTS - 
for CONTROL 

Doing a Good Job 
THE Pilkington Committee is tak- 
ing its task very seriously and 
when it comes out its report should 
be of real value. Recently Sir Harry 
Pilkington and three members of 
the Committee paid a visit to Canada 
and the United States in order to 
obtain first -hand knowledge of some 
of the television methods in use 
there. Among the subjects they 
discussed were colour television, 
educational broadcasting and pay - 
as- you -view TV. They also visited 
Etobicoke, Toronto, to see for them- 
selves how the experimental sub- 
scription service of wired television 
is panning out there. One only 
hopes that when they come to write 
their report they won't be unduly 
swayed by the clamour for this and 
that by certain bodies, who don't 
seem to have done enough deep 
thinking about some of the things 
they so vehemently advocate. 

Correction. -We have been asked to 
point out that on page 83 of the ad- 
vertisement section of our July issue 
a misplaced line of type in the 
announcement of D.I.A. " Electro- 
technik " directed inquiries to Berlin. 
All inquiries from the Common- 
wealth should in fact be addressed to 
Telemechanics Ltd., Totton, South- 
ampton. 
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LIST NO. P 535 - 5 i6 INSTANT CONTROL 
IN FIDELITY RECORDING 

. is assured when Bulgin Components are 
incorporated in the equipment. 
Manufactured from highest grade materials 
and assembled by skilled staff, with arduous 
testing of random picked batches ensures 
their constant high standard of workmanship. 
P.535 chrome plated and P.536 hard gold 
plated, are new screened, side entry Jack 
Plugs. K.462 is a new collet fixing moulded 
Bakelite knob for really vibration proof fixing. 
J.19 one of a range of very popular panel 
Jacks; and K.460 another new collet fixing 
knob which can be supplied with or without 
a skirt. K.461 being the skirt illustrated, 
and above illustrated is our ever -popular 
Open Blade Micro Switch LIST NO. S.695 
having numerable uses in Tape Recorders, 
Venders, Computors, etc. 

CATALOGUE 
Our complete range of 
Electronic Components is 
illustrated with full technical 
details in our comprehensive 
catalogue No. 201 /2nd 
edition /C available price 
2/6d. post free, or free to 
Trade Letterhead or Order. 

BULOIN 

St1LG=111 
A. F. BULGIN & CO. LTD., BYE PASS ROAD, BARKING, ESSEX 

Telephone : RIPpleway 5588 (12 lines) 
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UNBIASED 

Ateleorasis 
I DON'T think you will find the 
word of my title in even the very 
largest dictionary, but those of you 
who have studied the language of 
Socrates will have no difficulty in 
recognizing it as meaning " tele- 
visionless." If this word has suc- 
ceeded in making you read what I 
have to say, I shall have achieved 
my object, for I want to talk to you 
about the deplorable state of hospital 
wireless which has recently been 
forced upon my attention. 

Nowadays I suppose we take hos- 
pital wireless for granted as far as 
sound radio is concerned, and 
imagine that hospital TV is quite out 
of the question except for a set in 
wards where the patients are not 
completely confined to bed all day. 

By "FREE GRID" 

ladies' hair. I quickly replaced her 
'phones with a modern pair of the 
stethoscope type where there is 
actually only one " earpiece " which 
is situated at the junction of the two 
arms. 

Naturally this immediately caused 
discontent among the other ladies in 
the ward (you know what women 
are) whose husbands were promptly 
put in the doghouse for not being as 
attentive to their wants as I was to 
Mrs. Free Grid. It astonishes me 
that 'phones of this type or of the 
lorgnette type have not been pro- 
vided in ladies' wards before this. I 
think even men patients would find 
them more comfortable. 

But it was the complete absence of 
TV which surprised me. Surely in 
these days it would be possible to 
provide a separate TV screen for 

each bed. The sets could 
be suspended from the 
ceiling, at an angle, by 
means of a special bracket 
as shown in my sketch. 
Of course, they would 
need no loudspeakers or 
auxiliary audio apparatus 
as the " sound " part of 
the programme would 
come over one of the 
normal headphone chan- 
nels. (This would cheapen 
the sets, and a further 
economy could be effected 
by providing each set with 
two display tubes present- 
ing a picture to beds on 
opposite sides of the ward 
as in my illustration. In 
fact, still more money 
could be saved by feed- 
ing all the sets in one 
ward from a common 
power pack, all high -volt- 
age wiring being run 
safely above the ceiling of 
the ward.) 

Naturally, all this would 
cost money, but since TV 
would be as much a 
therapeutic measure as 
some of the other hospital 
treatment it would prob- 
ably be an economy in the 
long run. It would, I feel 

sure, empty beds quickly even if 
only on account of the poorness of 
some of the programmes we get now- 
adays. 

Without doubt I shall be de- 
nounced as an irresponsible dreamer, 
just as were Harvey and Lister in 
their day, but I am used to that. No 
doubt some of you will have better 
ideas than mine of suspending the 
sets from a ceiling bracket, and if so 
please let me have them. 

The shape of things to come ? 

At any rate, I thought this until quite 
recently when a sudden emergency 
caused Mrs. Free Grid to be removed 
at dead of night to one of our largest 
and oldest -established hospitals. 

On visiting her, I was astonished 
to find that her ward, in common 
with all the other female wards, was 
provided only with the old- fashioned 
'phones of yesteryear in which the 
headbands seem to be designed 
specially for getting entangled in 
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Jiggered 
IT is always a pity when a beautiful 
scientific theory is shattered by a 
nasty little fact, but all the same I 
feel honoured to be corrected by so 
eminent a radio authority as Captain 
H. J. Round concerning the origin of 
the word jigger (July issue). 

It is all the greater pity because I 
had abandoned the theory I ex- 
pounded in the June issue. I had 
decided that Marconi used the name 
jigger because he had noted the 
resemblance between the electrical 
oscillatory motion in the windings of 
his r.f. transformer and the rapid up 
and down oscillatory motion of the 
Irish jig and Italian Giga. 

I am a bit surprised at Captain 
Round's revelation that the large l.f. 
chokes hanging by ropes from the 
roof at Clifden were named " Crip- 
pens." The misguided little doctor 
didn't achieve notoriety until late 
1910, by which time, surely, the Clif- 
den station had been in existence 
several years.* 

* True, but it did not then cease. In 
fact it was operating up to 1922. -Ed. 

Palcealgia 
I HAVE suddenly remembered that 
these words will appear in August, 
the month when the National Radio 
Exhibition once more opens its doors. 
I, who have seen so many of our 
radio shows, cannot help thinking 
that present -day exhibitions lack the 
excitement and " romance " of those 
held in the 'twenties when there 
always seemed to be a new circuit 
for us to try out. 

In 1926, for instance, it was Sir 
Oliver Lodge's N circuit. What be- 
came of that I wonder? In that year 
too came W.W.s famous "Everyman 
Four " receiver. But I expect that at 
the exhibition of 2000 A.D.- only 39 
years ahead -there will be palwgic 
lament for the days of 1961 before 
broadcasting had become a mere 
adjunct of the G.P.O. telephone 
service. 

As for the word in my title, it can 
be translated as " pain for the past " 
or, more poetically, as "heartache for 
scenes of long ago." It is not a very 
elegant word I'll admit, but surely 
more accurate than the misleading 
B.B.C. word "nostalgia" which 
means "homesickness" and nothing 
else. No doubt some of you Homeric 
scholars can think of a better word 
than mine and, if so, I shall be glad 
to hear of it; but it must be reason- 
ably compact. 

WIRELESS WORLD, AUGUST 1961 

www.americanradiohistory.com
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AVO INSTRUMENTS
Made within the shadow of Big Ben,
AVO instruments enjoy a reputation
for reliability which, like the chimes
of this famous Tower, reaches the
farthest corners of the world.

D.C. Amplifiers Regd. Trade Mork

Radiation Monitors

Valve 'Voltmeters

Multi -range Testmeters

Valve Testers

and other electronic

and nucleonic instruments

T D AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD LONDON S.W.I

Telephone: VICtorio 3404 (12 lines) Cables: Avocet, Sowest, London
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

A
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For ANY
type of
resistor
Specify

13333:71

for

WIDEST
RANGE

AND

FASTEST
SERVICE

These famous

TROPICALISED

POTENTIOMETERS
EX - STOCK

TYPE 'H'
robust, fully sealed-type approved
for RCS.I I 2A RCC. 122 patterns

RVC3 and 4. Stock values from 500

ohms to 2.5M power rating I Z watts,

maximum working voltage 750 D.C.

Body diameter 1.562 inches.

TYPE 'LH'

113751t5i.01Dia
52r111.

0251.354. 0600

0.51a7an

0004725400

1.031-/26.000

fully sealed miniature version of
Type H. RCSC Type approved to

0251025.0

0575'10.52,40
52 In

or Om

Patterns RVCI and 2. I
Stock values from 500 ohms to 3M, 0 57510 5imrn 0.00511.00

power rating-iwatt, maximum work -
115111' 1111

ing voltage 750 D.C.
G OMB 50Inen 1

Body diameter 0.969 inches.

TYPE 'Br
for use where very small size and
light weight are desirable. Fully

sealed for tropical use. Stock value
from 500 ohms to 3M, power rating
I watt, maximum working voltage
750 D.C.

Body diameter 0.781 inches.

037579.52 00 00.
52

0 315115.07mm

THE RADIO RESISTOR CO LTD.
9-11 PALMERSTON ROAD, WEALDSTONE
HARROW, MIDDLESEX
Telephone: HARrow 6347
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IICAV Sweeping Oscillators . . . Frequency Markers

AUDIO -VIDEO

 ALL -ELECTRONIC  STABLE
 BALANCED OUTPUT
 NO PHASING ADJUSTMENTS
 ZERO REFERENCE LINE

"CRYSTAL" FREQUENCY MARKERS

20 cps to 200 kc . Soita-Sweep MODEL M

For Audio Bandpass, High -Q Filters

Repetition Rate 0.2 to 25 cps, Logarithmic and Linear
Built-in Low Frequency Detector Pulse Markers

Price $895.00, f.o.b. factory. ($985.00 F.A.S., N. Y.)

50 kc to 8 mc ,A4arka-Sweep MODEL VIDEO TTV

For TV Frequencies

5 Crystal CW & Marker Frequencies  Metered Output
Calibrated Variable CW and Marker

Price $795.00, f.o.b. factory. ($875.00 F.A.S., N. Y.)

50 kc to 20 mc Marka-Sweep MODEL VIDEO

For Fixed Band Video

3 Switched Sweep Widths  Fixed Pulse Markers Provision for
Variable Pulse Marker

Price $575.00, f.o.b. factory. ($633.00 F.A.S., N. Y.)

50 kc to 50 mc Marka-Sweep MODEL VIDEO 50

For Varied Applications

 Variable Center  Wide 50 mc Sweep with Good Low Frequency
Output Pulse Markers

Price $845.00, f.o.b. factory. ($930.00 F.A.S., N. Y.)

AUDIO -VHF
200 cps to 220 mc

,agma-Sweep SKV

For Audio, Video, VHF
Bandpass, High -Q Filters

Repetition Rate 0.2 to 30 cps  Video Sweep 1 kc to 10 mc
 200 cps to 30 mc Widths Pulse Markers Logarithmic Sweep

Price $1,295.00, f.o.b. factory. ($1,425.00 F.A.S., N. Y.)

VIDEO -VHF
100 kc to 150 mc ,Cipa-Sweep MODEL CP

For Communications, Video Bandpass

 Variable Center Frequency Pulse Markers
Price $795.00, f.o.b. factory. ($875.00 F.A.S., N. Y.)

1 mc to 260 mc . Rada-Sweep Sr.
For Production Alignment

6 Fixed Bands Pulse Markers
Price $725.00, f.o.b. factory. ($798.00 F.A.S., N. Y.)

1 mc to 350 mc k'ada-Sweep 300

For Production Alignment
12 Fixed Bands  Pulse Markers

Price $925.00, f.o.b. factory. ($1,018.00 F.A.S., N. Y.)

VHF

2 mc to 470 mc

THE Vari-Sweeps
Fundamental Frequency

 No Spurious Beats,
Built -In Attenuators
Direct Reading Frequency Dials
1.0 V into 70 ohms AGC'd

2 mc to 220 mc . Var/-Sweep 860-11

 Metered Output  30 mc Sweeps
Price $795.00, f.o.b. factory. ($875.00 F.A.S., N. Y.)

4 mc to 120 mc Tar/ -Sweep IF

Built -In Variable Marker Fixed Pulse Markers

Price $950.00, f.o.b. factory. ($1,045.00 F.A.S., N. Y.)

10 mc to 145 mc . Vari-Sweep RADAR

 Same as IF at Different Frequency

Price $950.00, f.o.b. factory. ($1,045.00 F.A.S., N. Y.)

15 mc to 470 mc . . . Vari-Sweep 400

 Same as 860-A at Different Frequency

Price $895.00, f.o.b. factory. ($985.00 F.A.S., N. Y.)

VIDEO -UHF
50 kc to 1000 mc

ega-Sweeps
Highly Flexible Lab -Type
Instruments, Operating
Over a Very Wide Fre-
quency Range

50 kc to 950 mc ... CALIBRATED Mega -Sweep 110-A

Variable Center  Variable Width
 40 mc Widths

Price $625.00, f.o.b. factory. ($688.00 F.A.S., N. Y.)

10 mc to 950 mc . . . CALIBRATED Alega-Sweep 1114

 Higher Output  Zero Reference
Price $625.00, f.o.b. factory. ($688.00 F.A.S., N. Y.)

KAI, ELECTRIC COMPANY
MAPLE AVE., PINE BROOK, NEW JERSEY, U.S.A.

UNITED KINGDOM REPRESENTATIVE
LIVINGSTON LABORATORIES, LTD., 31 CAMDEN ROAD

LONDON N.W.I., ENGLAND Phone: GULLIVER 8401
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cElESTION

In the constant striving for better sound reproduction
the COLAUDIO II represents the greatest step forward
since the introduction of the original Celestion
COLAUDIO Loudspeaker. Whether it be the top note
of a single instrument or a glorious crescendo from a
full orchestra, the rich living sound of outstanding
realism from the COLAUDIO II (Note -perfect repro-
duction from 30-15,000 c/s in a cabinet of less than
2 cubic feet) will be appreciated by the most critical
music lover.

The COLAUDIO II incorporates a new 12" Bass
unit working in conjunction with an improved version
of the already popular HF.1300 Treble unit.

The specially developed enclosure is of simple, yet
pleasing appearance, finished in selected walnut veneers
that will blend with any decor.

BASS UNIT
A break -away has been made from the usual fabric or
paper cone by the use of a moulded diaphragm made from
one of the new expanded plastic materials. This enables
the unit to reproduce pure tones free from harmonics and
avoiding the usual cone break up. Three suspensions are
employed to provide a true axial movement and a loud-
speaker resonance in free air below 10c s.

TREBLE UNIT
This unit is an improved version of the HF.1300 used by
Broadcasting and Recording companies and wherever the
highest quality treble reproduction is required.

Full details and literature from

Specification
Frequency Response
Handling Capacity
Matching Impedance

30-15,000 c/s
15 watts (Peak)

15 ohms.

Size :

Height (including Legs) 281"
Width (across front) 15"
Depth llr

Finish : Polished, matched walnut veneers

PRICE £36 . 10.0

Rola, eelestion Ltd. FERRY WORKS, THAMES DITTON, SURREY.

Telephone : EMBerbrook 3402/6. Telegrams : VOICECOIL, THAMES DITTON.
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Printed
Circuit
Counter
Panels

A complete range of transistorized counter

panels of common size, fixing method

and electrical connexion, designed to provide

a flexible unit system

whereby any special requirements

in the counting or data processing fields

can be quickly built up.

A fully illustrated brochure giving

complete performance and

specification figures for

every panel in the range is

available on request.

50kc/s Scaler

1Mc/s Scaler

Input Amplifier

Gate Unit

10kc/s Oscillator

1Mc/s Oscillator

Power Unit

50kc/s Read-out Scaler

1Mc/s Read-out Scaler

4 Channel Output Unit

Read-out Unit

Meter Display Unit

Lamp Display Unit
Numerical Indicator Tube

Shift Register Stage
Shift Register Driver

RANK CINTEL LIMITED
Worsley Bridge Road  London  SE 26
HITher Green 4600

Sales and Servicing Agents:
Atkins, Robertson & Whiteford Ltd. Industrial Estate, Thornliebank, Glasgow;
McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16;
Hawnt & Co. Ltd., 1 12/1 14 Pritchett Street, Birmingham, 6
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LOUD -SPEAKER MANUFACTURERS

FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.

WOLVERHAMPTON  ENGLAND

TELEPHONE : 22241/2/3/4 CABLES ; AUDIO
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xf,;! 0-atemedf&;wieff01.
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EDDYSTONE
RADIO RECEIVERS

EDDYSTONE 680/X
A 15 valve communication
receiver with many refinements,
including crystal filter, variable
selectivity "S" meter, push-pull
output and stabilized supply to
oscillator stages. 1110 kc/s to
480 kc/s and 2.5 to 30 mc/s in 5
switched bands. Electrical per-
formance, sensitivity for 50 milli -
watts, 15 db signal/noise ratio, 4
microvolts on all ranges.

L140.0.0

RADIO

EDDYSTONE 840/A
Communication receiver at a
moderate price. 7 B8A valves in
a straightforward superhetero-
dyne circuit. 4 wave bands 30.6-
10.5 mc/s, 10.6-3.7 mc/s, 30.6-
10.5 me/s, 10.6-3.7 mc/s, 3.8 mc/s.
1.4 mc/s, 205-620 metres.
Sensitivity better than 10 micro-
volts. Selectivity 30 db down to
10 kc/s off resonance, AC/DC,
Internal speaker. 05.0.0.

EDDYSTONE 880
The Eddystone 880 high stability

communications receiver has
been designed expressly for use

in professional communications
systems. Tuning range is from

500 kc/s to 30.5 mc/s. Please write
for technical specification.

080.0.0

EDDYSTONE 888/A
A 12 valve receiver designed for

the amateur bands, giving full
bandspread. Double superhetero,

dyne with high selectivity and
excellent signal to noise charac-

teristics. Crystal calibrator audio
filter, separate gain controls,

oscillator trimmer. Frequency
1,800-2,000 kc/s, 3,500-4,000 kc/s,

7,000-7,300 kc/s, 14,000-14,350
kc/s, 21,000-21,500 kc/s, 28,000-

30,000 kc/s. L110 0.0.

EDDYSTONE 870/A
A compact, precision built

receiver for the home, giving
news and entertainment from the

whole world. 5 wavebands,
vernier device. AC/DC operation,

built-in mains filter and loud
speaker. Two tone metal cabinet.

03.0.0

-147ViCE;g LTD LIVERPOOL, 4
imiummommommor42'

To: H.P. RADIO SERVICES LTD., 51 COUNTY RD., LIVERFOOL, 4
Please send particulars of the EDDYSTONE RADIO RANGE

Name

Address

POST 771/S COVACPAI TO-DAVI
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OXIDE OIL
GREASE

SULPHIDE
GRIME

TARnmi BARRIER

CI EN CV'

Maintain Maximum

Contact
CON T Conductivity

WITH

CM81-1 11J3
BRAND

THE UNIQUE ELECTRICAL

AND MECHANICAL LUBRICANT
* ANTI -TRACKING * ARC INHIBITOR
* NON-DRYING * WATER REPELLENT
* CHEMICALLY INERT * CARBON FREE
* LOW TOXICITY * TARNISH INHIBITOR
* INCREASED CONDUCTIVITY * LOOSENS TARNISH

AVAILABLE FROM YOUR WHOLESALER

Write for 20 page TECHNICAL BOOKLET to:
ELECTROLUBE LIMITED
16 BERKELEY STREET, LONDON W.1
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Er '4Excirfr1g

Pertrmance*
LABORATORY SERIES AUTO -TURNTABLE TYPE A

Combines for the first time the high performance of a
transcription turntable with facility for changing records
automatically.
Wow-less than 0.12% R.M.S. Flutter-less than 0.05% R.M.S.
Fitted with latest type of balanced transcription arm which
incorporates a calibrated stylus pressure adjustment.
Plug-in pickup head.

I2in. diameter loaded and balanced turntable suitable for use
with all types of pickups including sensitive magnetic types.
Extremely sensitive automatic trip.
Easily adjustable clip -in spring suspensions from top of unit.

THE TRANSCRIPTION UNIT
WITH AUTOCHANGE

THE GARRARD ENGINEERING
AND MANUFACTURING CO LTD
SWINDON WILTSHIRE
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NOW IN SERVICE
ON THE 4400-5000 M.C. BAND .

WESTINGHOUSE MICROSCATTER BRINGS YOU 4 OPERATING ADVANTAGES AT THIS HIGHER FREQUENCY

AUGUST, 1961

Canadian Westinghouse Company Limited-
pioneers in tropospheric scatter at 5000 mc -
have supplied equipment for service throughout
the world. Operating results substantiate FOUR
basic advantages for long range multihop trunk
systems.
I. SIZE -Compact radio equipment allows trailer
or fixed station installation. Small antennas, 10-
28 feet in diameter with high gain. Close antenna

spacing, minimum 18 feet centre to centre.
2. PRIMARY POWER -27 kw for 2 kw Quad-
rupal Diversity terminal, or 14 kw for 2 kw
Dual Diversity terminal.
3. FREQUENCY -4400-5000 me ... World Wide
Licensing and assignments readily obtained.
4. UNATTENDED SITES-Designed for remote
operation with proven reliability.
To relate MICROSCATTER to your problem,
contact a Westinghouse communications
specialist or write to Canadian Westinghouse
Company Limited, Electronics Division.
Hamilton, Canada.

CANADIAN

Westinghouse
MicroscatterA,,,
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STAND

111
See these kits at

" GLOUCESTER " STEREO CABINET
KIT. Specially designed to meet the varying needs
of different homes. Mk. I houses Record Player,
F.M. Tuner, Stereo Amplifier, records, etc. Mk. II
will house a Tape Deck in addition. 461in. long,
30in. high, 21 in. deep. " In the white " for finish
to personal taste.
Mk. 1 EI6.13.6. Mk. II E17.18.6

" COTSWOLD " HI-FI SPEAKER SYSTEM
KIT. Acoustically designed enclosure " in the
white " 26in. x 23in. x I51in. housing a I2in. bass
speaker with 2in. speech coil, elliptical middle
speaker together with pressure unit to cover the
full frequency range of 30-20,000 c/s. Complete
with speakers, cross -over unit, level control, etc.

E21.19.0

" CHEPSTOW " EQUIPMENT CABINET
KIT. Occupies minimum floor space. Will house
Record Player, F.M. Tuner, Stereo Amplifier and
additional power amplifiers where needed.
Dim. 35 x 18 x 33in. high. L11.5.6

0.....411.111011,...011..4    1,41,.  .11.  V..

AG -9U MA -12
.1

" MALVERN " HI-FI EQUIPMENT CAB-
INET KIT. Will house all your Hi-Fi equipment.
" Left in the white " for finish to choice. Size
39f, x 32 x 211in. E17.5.0

HI -F1 SINGLE CHANNEL AMPLIFIER KIT.
Model MA -I2. 12 w. output, wide freq. range,
low distortion. E10.19.6

STEREO CONTROL UNIT KIT. Model
USC-I. Push button selection, accurately
matched ganged controls to 4- I dB. Accepts
inputs from most tape heads and any stereo or
mono pick-up. E18.18.6

HI -F1 STEREO AMPLIFIER KIT. Model S-88.
16 w. output, 20 mV. basic sensitivity (4 mV.
available, 7/6 extra). Ganged controls, Stereo/
Monaural gram., radio and tape recorder inputs,
Push-button selection. Two-tone grey metal
cabinet. £26.12.6

6-W. STEREO AMPLIFIER KIT. Model S-33.
3 watts per channel, 0.3% distortion at 2.5
wichnl., 20 dB N.F.B. Inputs for Radio (or Tape)
and Gram., Stereo or Monaural, ganged controls.
Sensitivity 200 mV. E12.8.6

HI-FI SPEAKER SYSTEM KIT. Model SSU-I.
Ducted -port bass reflex cabinet " in the white."
Twin speakers. With legs 411.16.6 E10.15.6.

STEREO -HEAD BOOSTER KIT. Model
USP-I. Hi-Fi Stereo pre -amplifier for low output
Hi-Fi P.U.'s. Input 2 mV to 20 mV. Output
adjustable from 20 mV. to 2 v. 40-20,000 c/s.
Also suitable as low -noise R.G.-coupled high -gain
monaural amplifier. 46.17.6

TAPE AMPLIFIER UNIT KITS. Models
TA -IM and TA -IS. This Combined Tape Record/
Replay Amplifier is availale in both monophonic
and Stereophonic models. Model TA -IM can be
modified to the stereo version with modification
kit TA -IC.
TA -IM E18.2.6; TA -IS E23.6.0; TA -IC E6.10.0

TAPE DECKS are now available as " packaged
deals " with other equipment. Details on request.

 Deferred Terms available on all orders above EIS

Sin. OSCILLOSCOPE KIT. Model 0-12U.
Has wide -band amplifiers, essential for TV servic-
ing, F.M alignment etc. Vertical frequency res-
ponse 3 c/s to over 5 Mc/s, without extra switching
T/B covers 10 c/s to 500 kc/s in 5 ranges E36.10.0

ELECTRONIC SWITCH KIT. Model S -3U.
(Oscilloscope Trace Doubler). Enables a

single beam oscilloscope co give simultaneous
traces of two separate and independent signals.
Switching rates approx. 150, 500, 1,500, 5,000 and
15,000 c/s. Sig. freq. response 0-100 kc/s. f I dB.
Separate gain controls and sync. output. Sig.
input range 0.1-1.8 v. r.m.s. E10.15.6

CAPACITANCE METER KIT. Model CM-IU
Direct reading 43in. scale. Full-scale ranges
0-1004AF, 0-1,000npF, 0-0.0IµF & 0-0.14F E14.15.0

DECADE CAPACITOR KIT. Model DC -I.
Capacity values 100µµF to 0.111pF in 100iiiiF
steps. E6.5.6

VALVE VOLTMETER KIT. Model V -7A.
7 voltage ranges d.c. volts to 1,500 a.c. to 1,500
r.m.s. and 4,000 peak to peak. Resistance 0.10
to 1,000 MS2 with internal battery. D.C. input
impedance II MU dB measurement has centre -
zero scale. Complete with test prods, leads and
standardising battery. E13.0.0

R.F. PROBE KIT. Model 309 -CU. Extends the
frequency range of our V -7A to 100 Mc/s. and
enables useful voltage indication to be obtained
up to 300 Mc/s. E1.9.6

HIGH VOLTAGE PROBE. Model HV-336.
Measures up to 30,000 V. D.C. with negligible
circuit loading. E2.15.6

R.F. SIGNAL GENERATOR KIT. Model
RF-IU. Provides extended frequency coverage
on six bands from 100 kcis.-100 Mc/s. on funda-
mentals and up to 200 Mc/s. on calibrated har-
monics. El 1.18.0

GRID -DIP METER KIT. Model GD-IU.
Functions as oscillator or absorption wave meter.
With plug-in coils for continuous frequency
coverage from 1.8 Mc/s. to 250 Mt/s. E10.9.6
Two Additional Plug-in Coils Model 341-U extend
coverage down to 350 kc/s. With dial correlation
curves, 15/-.

TRANSISTORISED VERSION. Model
XGD-I. Similar to GD-IU. Fully transistorised
with a frequency range of 1.75 to 45 Mc/s. f10.8.6

AUDIO WATTMETER KIT. Model AW-1U
Up to 25 w. continuous. 50 w. intermittent.

L14.14.0

21in. SERVICE 'SCOPE KIT. Model OS -I.
Light, compact, portable for service engineers.
Dim. 5 x 8 x 141in. long. Wt. 101Ib E19.10.0

POWER SUPPLY UNIT KIT. Model MGP-I.
Input 100/120 v. 200/250 v., 40-60 cis. Output
6.3 V., 2.5A. A.C.; 200, 25C, 270 V., 120 mA. max.
D.C. L4.16.6

AUDIO SINE -SQUARE WAVE GENER-
ATOR KIT. Model A0 -1U. Inexpensive gene-
rator covering 20 c/s. to 150 kc/s. in four ranges
with choice of sine or square waves. Size 91in.
x 61in. x Sin. E12.18.6

sr... Forthcoming Models --.
STABILISED POWER PACK KIT. Models
MSP-IM and MSP-IW. Input 200-250 V., 40-
60 c/s. A.C., fully fused. Outputs: H.T. 175-400 V.
D.C. at 185-225 mA. in 3 switched ranges. Size:
I 3in. x 81in. x
MSP-IM (with meters) E34.12.6
MSP-IW (without meters) (27.17.6

I STAND
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MULTIMETER KIT. Model MM-IU. Ranges
0-I5 V. co 1,500 V. A.C. and D.C.; 1500A to
ISA d c.; 0.20 to 20 Mfg. 41in. 50µA meter.

El 1.18.6

AUDIO VALVE MILLIVOLTMETER KIT
MODEL AV -3U. I my. to 300 v. A.C. 10 c/s to
400 kc/s. E13.18.6

AUDIO SIGNAL GENERATOR KIT. Model
AG -9U. 10 c/s to 100 kc/s., switch selected.
Distortion less than 0 1%. 10 v. sine wave output
metered in volts and dB's. E19.19.6

RESISTANCE - CAPACITANCE BRIDGE
KIT. Model C -3U. Measures capacity 10 pF to
1,000iiF., resistance 100 0 to 5 MII and power
factor. 5-450 v. test voltages. With safety switch.

48.6.6.

DUAL -WAVE TRANSISTOR RADIO KIT.
Model UJR-I. This sensitive headphone set is a
fine introduction to electronics for any youngster.

E2.16.6

1.0..11,m.ol sal st.m...  1...1. Iv.. ...awe 011,....1  ...A  

MGP-f VF-IU
111.11  .10.   or ..  It  v....A  ... . 1SN

4 -WAVE TRANSISTORISED PORTABLE
KIT. Model RSW-I. 7 Transistors and three
diodes. For short and Medium wave -bands (200-
550, 90-200, 18-50, and 11-18 m.). In solid leather
case fitted with retractable whip aerial. E21.18.6

TRANSISTOR PORTABLE RADIO KIT.
Model UXR-1. Pre -aligned I.F. transformers.
printed circuit and a 7 x 4in. high -flux speaker.
Real hide case. E14.18.6

HI-FI F.M. TUNER. Tuning range 88-108 Mc/s.
For your convenience this is available in two units
sold separately as follows: Tuner Unit (FMT-4U)
with 10.7 Mc/s. I.F. output E3/2/- inc. P.T. I.F.
Amplifier and Power Supply (FMA-4U). Complete
with case and valves E11.11.0. Total E14.13.0

" MOHICAN " GENERAL COVERAGE
RECEIVER KIT. Model GC-IU. Fully tran-
sistorised. Continuous frequency coverage 550
kc/s. to 30 Mc/s. in five bands. Electrical band
spread on five additional bands covers amateur
frequencies from 80-10 m. B.F.O. tuning and
Zenar diode stabiliser. Size 61in. x I2in. x 10in.

E38.15.0

AMATEUR TRANSMITTER KIT. Model
DX -100U. 150 w. input. Covers all amateur
bands from 160-10 metres. Self contained includ-
ing Power Supply. Modulator and V.F.O. E81.10.0

AMATEUR TRANSMITTER KIT. Model
DX -40U. From 80-10 m. Power input 75 w.
CW., 60 w, peak controlled carrier phone.
Output 40 w. to aerial. Provision for V.F.O.

E32.10.0

VARIABLE FREQUENCY OSCILLATOR.
KIT. Model VF-IU. From 160-10 m. Ideal for
our DX -40U and similar transmitters. 411.2.0

BALUN COIL UNIT KIT. Model B-IU.
Will match unbalanced co -axial lines to balanced
lines of either 75 or 300 0 impedance E4.9.6

Prices include free delivery in the U.K.

DAYSTROM LTD.
DEPT. W.W.8 GLOUCESTER, ENGLAND

A member of the Daystrom Group, Manufacturers of the

WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

Please send me FREE CATALOGUE (Yes/No)

Full details of model(s)

NAME
(Block Capitals)

ADDRESS
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is

wherever
rugged contactless

control equipment-

you'll need

STATIC SWITCHING SYSTEMS

The Proximity Switch will provide a
signal to operate a Basic Logic Unit.
whenever a mass of ferrous material
comes within 5mm of the operating face.
Having no moving parts, it is an encap-
sulated wound component suitable for use
in conditions of vibration, shock, dust,
damp-in fact. in any environment where
the epoxy potting compound and the
cable gland will not be damaged.

The Contactless Changeover Switch,
a form of differential transformer.
will provide signals to operate Basic
Logic Units. changing over when the
armature is rocked by about 1.5 degrees
i.e. 1mm movement at one end. Apart
from the solid steel armature which
pivots on a stainless steel pin in a bronze
bush. there are no moving parts; the body
of the device being similar to that of the
proximity switch.

The Basic Logic Unit provides the
normal logic functions i.e. OR, AND.
AND / NOT. LATCH etc. The standard
Inputs signal is 1.5 Volts .at 68 ohm.
although pre -amplifiers can be provided
if required. An output of 900mW into 47
ohms is normal for the basic logic unit,
sufficient to drive any Sanders trans-
ductor from 1 Watt output to 10kW
output.
The latching units have a "MEMORY"
facility enabling them to remain latched
during total power failure.

This Static Switching System provides control equipment without the use of elec-
trical contacts which may corrode, weld or wear out and with the minimum moving
parts required to provide the initial information to the system. The only electrical
components used in the entire system are encapsulated transductors, wirewound
resistors, transformers and silicon rectifiers - components used .well within the
manufacturers' limits to ensure reliability.
The information fed to the basic logic units can be derived from photo -electric cells,
tacho-generators and any device that will provide a few milliamps into a 100 ohm
winding.

This is one of a series of new
instruments and components by

gTHE

alateteg
GROUP OF COMPANIES

W. H. SANDERS (ELECTRONICS) LTD
GUNNELS WOOD ROAD - STEVENAGE HERTS

Telephone  Stevenage 981. Telex 82159 Sanders Stev.
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The style Y sub -miniature tubular Ceramicon,

originally introduced towards the end of 1960,

in a capacitance of 200pF, solely for use in

sub -miniature I.F. transformers, has found

many other applications.

To meet these applications, style Y is now

supplemented by style Z, and the two capa-

citors now cover a range of values from 2pF

to 1,000pF.

Developments in this field are still continuing.

I, HEDDON STREET, LONDON, W.I
Telephone: REGent 6432

FACTORIES

Great Yarmouth and Tunbridge Wells, England: Trenton,

Ont., Canada: Erie, Pa., Holly Springs, Miss., and

Hawthorne, Cal., U.S.A.

SPECIFICATION

DIELECTRIC
STYLE Y

pF

STYLE Z
pF

P100 2- 12 13- 18
NPO 13- 27 28- 39
N330 28- 47 48- 68
N750 48- 70 71-100
N1100 71-150 151-220

N1300 150-200 201-300
N1750 201-270 271-400

N2600 800 1000

LENGTH : 0.220" 0.300"

DIAMETER : 0.098" 0.098"

WKG VOLTS : 150 d.c. 150 d.c.

TEST VOLTS : 450 d.c. 450 d.c.

*1

wA

RES ISTOR
LI M 1TE D

* Registered Trade Marks

Photograph of miniature by courtesy of Victoria & Albert Museum
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Technological progress can only result
from a dedicated quest for new or
improved applications of scientific knowl-
edge. It requires equipment, organisation,
and, most of all, men whose minds are on
the future. The Cossor Organisation
provides all these elements. Their achieve-
ments rank high in world electronics, and
have proved over and over their depths of
engineering imagination and practicality.
If engineers had time to boast, those at
Cossor could boast of many 'firsts'. As it
is, they are proud to be playing such a
significant part in keeping Britain's
position in international technology an
important one.

Cossor Radar and Electron-
ics Ltd. are known in most
countries for Primary,
Secondary, and Meterolog-
ical Radar Systems, and
Printed Waveguide Strip
Transmission Lines. The
Transponder SSR 1251/1I,
with the SSR Ground
Station, is the only elec-
tronic system for ground to
air interrogation with air -
to -ground response being
manufactured in Europe.
Enquiries should be
addressed to: -

The Pinnacles, Elizabeth Way,
Harlow. Essex. Tel: Harlow 26862
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COSSORSCOPE
The Cossor 1076 Oscilloscope is justly described as the most
advanced oscilloscope in Europe. It features a single -beam
5" precision cathode-ray tube, X-and Y-deflection
amplifier, 10kv accelerating voltage for high writing speed,
and a maximum bandwidth d.c. to 60 Mc/s at 50 mV/cm.
Unique are its time marker pips at 50 Mc/s and 500 Mc/s-
the latter ensuring accurate measurements of the very fast
time -rise of the amplifier.
Cossor Instruments Limited produce an extensive range of
oscilloscopes and other equipment which are finding wide
application in research and industry. Enquiries should be
addressed to:-
Cossor House, Highbury Grove, London, N.5. Telephone: Canonbury 1234

Cossor Communications
Company Ltd., have
developed radios for mari-
time, police, security, and
industrial uses. Illustrated
is a recent triumph, the
VHF International Marine
Radio Telephone 124ME28.
It gives instant selection
of all 28 channels and has
overriding selector for
channel 16-safety and
calling. Enquiries should
be directed to:
Honeypot Lane, Stanmore,

Middlesex. Telephone: ED6 6511

15

rib
1.to

OSSOR
COSSOR INSTRUMENTS LIMITED

COSSOR RADAR & ELECTRONICS LIMITED

COSSOR COMMUNICATIONS COMPANY LIMITED

GI
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The finest

compromise

in the

world !

Facing the fact nothing in series production is
made regardless of ultimate cost, every manufac-
tured article is a compromise. What matters,
is " how much of one?"
There are better tape recorders than the new
Brenell Mark 5 type M, but not many and not
much. This new machine of ours is basically the
well -established and highly -reputed Mark 5,
but incorporates certain refinements and facilities
which many an enthusiast will welcome. The
fact that it is not a radical departure either in
specification or functional styling, results from our
policy of making a very good thing . . . and making
it in such a way that by development even higher
standards of performance and dependability may
be offered.

88 gns. buys much more than the features listed
below. It buys integrity and craftsmanship in
design, component manufacture and individual
assembly. The kind of quality these represent,
is so very close to perfection yet so comparatively
inexpensive that one would need more affluence
than critical concern in order to fault it.

A demonstration will show " the finest compromise
in the world " to be a supportable and worthwhile
claim. And if your demands or price inclination
are more modest, the original Mark 5, at 64 gns.,
continues to be available.

Separate recording and replay heads and
amplifiers. The replay amplifier may be
used for tape monitoring during recording;
the tape passes across the replay head a
fraction of a second after recording.

AUGUST, 1961

GD 728

MARK 5

Type "M"

88 GNS.

Frequency response:
40-20,000 c/s f 3dB at 15 ips
40-18,000 cts ± 3dB at 7 ips
40-13,000 cis + 3dB at 3i ips
40- 7,000 c,s ± 3dB at 1 ips

Amplifier response 40-25,000 c/s ± 3dB.
Superimposing and mixing facilities.
Recording level meter.
Adjustable rotary tape guide to ensure even
tape winding and which reduces drag on
rewind.
3 INDEPENDENT MOTORS including the
hysteresis synchronous main motor with a
balanced outer rotor and heavy statically and
dynamically balanced flywheel.
WOW AND FLUTTER: Below .05% at 15 ips.
Below .1% at 7i ips. Below .15% at 3 ips.
Below .25% at 11 ips.
FREQUENCY CORRECTION at 15, 7i,
31 and 18 ips.
INTERNAL SPEAKER. 9 x Sin. ellipticaL
EXTRAS:
Crystal microphone, £3/3/-.
Ribbon microphone, E1012/6.

MARK 5: 64 GNS. MARK 5 STEREO: 899.12.0. MARK 5 DECK:
28 GNS. 3 STAR 58 GNS. (1 track model available). 3 STAR
STEREO; 89 GNS. (additional I track replay facilities E12 extra)

Send for leaflet MWII to sole manufacturers:

BRENELL ENGINEERING CO., LTD. IA DOUGHTY STREET,
LONDON, W.C.I. Chancery 5809. Holborn 7358.
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DOUBLE ENDED

STAINLESS STEEL
VACUUM OVENS
with glove box for semiconductor devices

Vacuum Ovens with Glove box and high pressure
unloading chambers. Safety interlocking of doors.
Automatic high pressure safety device on unload-
ing chamber, separate gas feed lines etc.

Made throughout in polished stainless steel.
Single action door openings.
Rectangular with self spacings to suit.
Double -ended controls.
Electrical interlocking of air inlet and isolation valve.
Outer cover hermetically sealed.
Temperature Range 0-400 C.

or equivalent F.

We design and manufacture Ovens to Customers'
special requirements. Should you have any prob-
lems in this field our Technical Department is
always willing to help you solve them. Vacuum
Ovens with temperatures of up to 600°C are also
manufactured by us on similar lines but with
Sectional Heating and Water -Cooled Ends.

We design, manufacture and supply Vacuum

Machinery to major companies in Great Britain and
Overseas.

Temperature Control: Normal +71°C. Special ± I°C.
Internal Spacing 7" x 8" x 18"

(can be altered to special requirements).
Vacuum Range: To I0-4 mm.

Respective Vacuum Gauges incorporated.
Automatic air inlet valve on Backing Pump.
Visual Indicators and Fuses on all switches.

Flanged for fitting into Dry Box.

VACWELL ENGINEERING CO. LTD.
WILLOW LANE, MITCHAM, SURREY

PHONE: MITCHAM 8211 (3 LINES)
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PDA TUBE

HIGH GAIN

D 33 is more
than a new oscilloscope ...
it is a new
oscilloscope system.
D 33 is built to the familiar high
standards of all Serviscope equipment.
A special feature is the 31" double -beam
PDA tube of advanced design, operating at
3.5 KV to give an exceptionally clear trace.

INTERCHANGEABLE AMPLIFIERS

D 33
double beam
SERVISCOPE*
with plug-in
amplifiers

'Servisiorio' is tlio ronistored too of Tfloimipoisizt Lid.

TELEQUIPMENT
Telequipment Limited, 313 Chase Road,

Southgate, London, N.14. Tel: Fox Lane 1166

n>

A3 GENERAL PURPOSE AMPLIFIER

A standard form of amplifier with a
wide frequency response, and the
additional facility of x10 sensitivity
when needed over a limited bandwidth.

A4 DIFFERENTIAL AMPLIFIER

This unit gives high gain; maximum
sensitivity is lmV/cm DC, frequency
response 200 Kc/s.

A5 ULTRA HIGH GAIN AMPLIFIER

Maximum sensitivity is as high as
100 uV/cm AC, frequency response
5 c/s to 150 Kc/s.

Interchangeable plug-in Y amplifiers
allow one instrument to be adapted
to a wide range of applications,
and still to remain compact,
portable ... and inexpensive.
All connections are made internally
as the unit slides home. All or any of
the basic range of amplifiers can be
supplied, or special units can
be built to requirements.
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For Versatility and Proven Reliability

BEA

choose

MARCONI
TEST EQUIPMENT

A section of BEA's Radio Development
Laboratory at London Airport, showing Marconi
Test Equipment being used for measurements
at V.H.F. On the right of the engineer is the
Vacuum Tube Voltmeter TF zoo B, an accurate
and most stable instrument which has a frequency
range extending from zo c/s to 5,50o Mc/s.
Measures: (i) a.c. up to Soo volts; (ii) d.c. up to
5,000 volts; (iii) resistance, o.oz ohm to 500 MO.
A.C. and D.C. multipliers available. For full
details, please write for Leaflet G x95.

MARCONI
INSTRUMENTS

For the maintenance of high operating standards, the
communications and navigational aid systems used in
British European Airway's fleet of too plus aircraft depend
largely on Marconi Test Equipment.

Reliability and ease of manipulation are essential to the
hundreds of settings and measurements made each day in
the Overhaul Workshop and the Development Laboratory
at London Airport. The many applications and techniques
of modern airborne equipment necessitate accurate
measurement of voltage and power at a wide range of levels,
and at frequencies varying from d.c. to hundreds of
megacycles. Exact measurement of inductance, capacitance
and impedance is also essential and, of course, precision
signal sources are constantly in use. It is not surprising,
therefore, that Marconi Test Equipment, largely owing to
its versatility and proven reliability, comprises 59% of
BEA's total requirement.

THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT

AM & FM SIGNAL GENERATORS  AUDIO & VIDEO OSCILLATORS  FREQUENCY METERS  VOLTMETERS  POWER METERS  DISTORTION METERS
TRANSMISSION MONITORS  DEVIATION METERS  OSCILLOSCOPES  SPECTRUM & RESPONSE ANALYSERS  Q METERS & BRIDGES

London and the South: Midlands: North:
English Electric House, Strand, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate

Telephone : COVent Garden 1234 Telephone : 1403 Telephone : 67455

Export Department Marconi Instruments Ltd., St. Albans, Herts, England. Telephone : St. Albans 59292

REPRESENTATION IN 68 COUNTRIES
TC 195
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CCATHOIDEON

THE RIGHT
R 1

Es

ION TIME

CATHODEON CRYSTALS LIMITED
LINTON CAMBRIDGESHIRE

TELEPHONE LINTON 501 (4 lines)
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TRANSDUCTORS
SATURABLE REACTORS

Saturable Reactors for con-
trolling AC loads from .5kVA
to 300kVA. Available for
all standard AC supply volt-
ages, single-phase and 3 -phase.
Standard DC control volts:
12, 24, 36, 110 and 240 V.

TRANSFORMERS
2 V 200 A E8
5V 80A £8
4 V 100 A E8

12 V 15 A E4
60 V 40 A OS

110 V 4 A E9
18 V 30 A E9
6 V 100A £12

24 V 30 A £12
30 V 2.5 A E14
30 V 40 A £13
55 V 15 A [12

5 V 150 A £16
110 V 10 A £13
40 V 25 A £14

5 V 300 A 120
6-12 V 50 A E8

12 V 60 A 112
12 V 100 A £16
50 V 60 A £27

10-20-30 V 100 A £28
110V centre tapped 25 A £24

6-12-18-24-30 V 12 A f8

All for 240 V Input. Other Supply Voltages as Required.
CONTINUOUS RATING. Short Rating Transtormers also available.

HEAVY CURRENT
TRANSFORMERS

5 V 7,000 A E110

4 V 6,000 A 694

8 V 3,000 A £80

3 V 4,000 A £61

10 V 700 A E47

10 V 1,000 A E64

10 V 500 A £38

10 V 300 A E30

12 V 1,500 A E70

20 V 3,000 A £129

20 V 4,000 A £130

50 V 600 A E80

6 V 300 A L25

5 V 500 A £31

2 V 2,000 A C34

27 V 8,000 A E225

100 V 7,000 A E136

These and other transformers can be supplied for 3 phase,
6 phase and 12 phase Rectifiers at short notice.

Other transformers, single and 3 phase up to 1,000 kVA
with very short deliveries.

VOLTMOBILE VOLTAGE SELECTOR
AUTO -TRANSFORMERS

Range: From 1.6% to 100% of Supply Volts in 64 steps of 1.6%.
ON LOAD SWITCHING.

VOLTMOBILES can be used 250 V. 440 V. 440 V.
by themselves or in the prim- Output Single- Single- Three-

ary of another transformer to Phase Phase Phase
30 A 440 - L101

give very fine changes of 60 A 470 L82 4139
output. 100 A 499 L116 L171

25"1, OVER -VOLTS AVAILABLE AS EXTRA

D-CMOBILE RECTIFIER SETS
For 240 V. AC. The larger outputs are available for 3 -phase supply.

Full load DC Volts and Amps are stated.
Prices are without Meters and Regulators.

10 A £26
20 A E32
40 A E42
60 A £55
5 A E44

10 A £54
15 A £68
20 A 480
25 A 490

130 mA £15
6 A £49

10 A 670
15 A £89
20 A f110

225 mA £30
Built in to order-Ammeters-Voltmeters-Rheostats-
Stabilising Circuits-Smoothing Circuits-Variacs

6 V 15 A 414 36 V
6 V 50 A E47 36 V
6 V 100 A E66 36 V
2 V 10 A LIS 36 V
2 V 20 A £22 110 V
2 V 30 A L28 110 V
2 V 60 A 445 110 V
2 V 105 A f62 110 V
2 V 210 A 183 110 V
2 V 1.000 A L185 220 V

24 V 12 A £23 250 V
241V 20 A £27 250 V
24 V 30 A £33 250 V
24 V 60 A 441 250 V
24 V 105 A C70 1,200 V
24 V 200 A £86
24 V 750 A £262

EXTRA on units.
SPECIFICCARRIAGEENQUIRIES areall invited for HARMSWORTH, TOWNLEY dig CO.
Transformers and Rectifiers. We specialize
in HEAVY CURRENT EQUIPMENT. 2 JORDAN STREET, MANCHESTER 15, CENTRAL 5069
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Reversible

Decimal

Counters
In the current July issue of ELECTRONIC

TECHNOLOGY one of the many interesting

articles gives details of electronic counters,

using transistor -circuit techniques, which re-

verse their direction of counting in response to

external control signals. Design details are given

for three basic circuit elements using junction

transistors and diodes and it is shown how these

three basic elements can be used to construct

binary and bi-quinary counters.

POST THIS COUPON TODAY

ARTICLES

IN THE AUGUST ISSUE

INCLUDE:

COMMON -EMITTER AMPLIFIER
In this article the conditions are examined under which a
simple equivalent circuit for a transistor may be applied
with accuracy to an analysis of the common -emitter ampli-
fier. The relationship between the voltage gain of the
amplifier and the frequency is discussed in detail and it is
shown that theoretical results compare favourably with
experimental results. A formula is developed in terms of
transistor parameters which enables the best transistor to
be selected from a number of possible types when the maxi-
mum bandwidth is required at a specified zero -frequency
voltage gain.

MAGNETIC RECORDING
A novel explanation for the magnetization of magnetic tape
is given in this article and the role of a.c. bias is suggested.
In spite of gross simplifications, several hitherto -unex-
plained phenomena can be accounted for on the basis of this
analysis. A simple experiment is described which proves
the salient points of the theory.

I
Electronic
technology

TO ILIFFE ELECTRICAL PUBLICATIONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1, ENGLAND

NAME
Please enter my name as a subscriber to:

ELECTRONIC TECHNOLOGY for 12 months ADDRESS

commencing with the August issue.

I enclose remittance £3.7.0d.

U.S.A. and CANADA $9.50) (THREE YEARS $19.00) DATE

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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why disconnect ?
Transistors can be tested in circuit with the Advance TRANSISTOR TESTER Type TT1.

Simple and positive in operation, this instrument is invaluable
to all development and service engineers working on transistor
circuits. It is unusually compact and completely independent of
external power supplies. By means of the special clip -on
probes provided, the p current gain of both p.n.p. and n.p.n.
transistors can be measured without disconnecting the
component from the circuit.
Designed and engineered in the Advance tradition, the TT1
is a worthy addition to the Company's comprehensive range
of test instruments and equipment.

 TESTS N.P.N. AND P.N.P. TYPES

 BETA RANGE 5 TO 500

 LEAKAGE CURRENT MEASUREMENTS
(OUT OF CIRCUIT)

 BATTERY OPERATED TRULY PORTABLE

 NET PRICE LN U.K. £40

COMPONENTS LIMITED
INSTRUMENT DIVISION

SBI/2 ROEBUCK ROAD HAINAULT ILFORD ESSEX TEL: HAINAULT 4444
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the experts'
choice

F. C. JUDD
Technical Editor

'Amateur Tape Recording' and
'Popular Hi-Fi Magazine'

MILES HENSLOW
Editor

'HI-Fi News' and
'Record News'

PERCY WILSON
Technical Editor

'The Gramophone'

JOHN GILBERT
Technical Editor
'Music Trades

Review'

DONALD ALDOUS
Technical Editor
'Gramophone
Record Review'

price of complete unit
£14. 14. 0 inc. tax

Other Stentorian Spea kers0-

CROSSOVER

NETWORKS:

CX3,000 £1.11.6

CX1,500 £2.0.0

CX500 £I.7.3

`CLUMBER'
Loudspeaker system type 912C
This loudspeaker has been designed as a complete system of unit

and cabinet and employs a single specially designed unit which is
fitted with a graded cone, an aluminium voice coil and with a
suspension system designed to take advantage of the small volume

of the enclosure. The rigid coupling between the coil and cone
together with acoustic treatment of the cone material ensures an
extended treble response.

The unit is mounted in a substantially constructed vented enclosure

of the bass reflex type. Acoustic treatment of the cabinet is by
absorption filters at the rear of the loudspeaker, and a similar filter

at the remote end of the enclosure provides end termination and
correction. This ensures a response free from distracting resonances.

The complete loudspeaker provides a balanced response over the
audio spectrum and may be mounted horizontally or vertically.

Measures 25 ins. wide x 11 ins. high x 114 ins. deep and incorporates
a 9 in. speaker, giving a flux density of 12,000 gauss and an
impedance of 15 ohms.

We are exhibiting at the Radio Show on Stand 66
With adjacent Demonstration Room X15

Type Flux Density Price Type Flux Density Price

10"H.F.I016* 16,000 gauss E8 0 0 T359 tweeter 9,000 gauss LI 15 0

8' H.F.8I6* 16,000 gauss £6 17 3 T8I6 16,000 gauss £6 10 0

8" H.F.812* 1I2,000 gauss L4 3 6 TI2 tweeter 16,000 gauss £13 4 6

8" H.F.810 10,000 gauss £3 2 0 TIO tweeter 14,000 gauss f4 8 3

* These three speakers incorporate a universal impedance speech coil.

WHITELEY ELECTRICAL RADIO CO. LTD.
MANSFIELD NOTTS  ENGLAND Telephone: MANSFIELD 1762-5
London Office: 109 Kingsway, London W.C.2.
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'PAYS
In an increasing number of progressive firms
and institutions, the Multitone' Personal Call'
Pocket Paging System is saving countless wasted man-hours.
It can do the same for your organisation-and your customers.

On telephone working alone, Pocket Paging reduces' call-backs'
and the need for extra lines and operators sufficiently
to offset the cost-a few shillings per week per man' on call'
-inclusive of all operating costs.

Not a telephone of any kind, Multitone' Personal Call'
is a unique paging system which enables any of your key staff
to be contacted immediately wherever they happen to be,
selectively and without disturbing anyone else-no loudspeakers,
bells, flashing lights or any other distraction.

This all -British equipment, which is installed in hundreds
of hospitals and an even larger number of industrial firms in 30
countries, is simple to install and foolproof to operate.
Post coupon now for a leaflet which tells you all about one of the
greatest time and money savers of this electronic age.

The lightweight receiver, compared here

MULTITONE

with a fountain pen, clips in any pocket.

the original Personal Call ' Pocket Paging System

MULTITONE ELECTRIC COMPANY LIMITED

12-20 UNDERWOOD STREET  LONDON N.1

Telephone: Clerkenwell 8022

Please send me full details of the Multitone ' Personal Call' Pocket Paging System .1
II

I
Name I

II Firm . _
----

I Address .

I
I
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PAINTON
PLUGS AND SOCKETS

The versatility and ease of
assembly of the MUL TICON
Range of Plugs and Sockets
mean they are universally speci-
fied by Engineers and Designers
when multiway connectors of
complete reliability are
required. Sizes from 2 to 33 way
are available fitted with
mounting brackets or covers.
Locking devices and earth tags
are available throughout the
range.
Current Rating: 5 amps. Working
Voltage : 1,000 volts. Average
Contact Resistance : 0.002 ohms.

Write for MULTICON Catalogue PS1/1*

41( -Ask -/--n- .,h4v-Ane7/-/b/7 OF1 r*e
Ileavy. Dr.", Afe1L-7-/CON and
10,7;71-ed eir-evii`r-ow.gra,s
et' 5.9nee

Painton & Co. Ltd.
KINGSTHORPE NORTHAMPTON
Tel: 34251 (10 h nes) Grams: 'Cell Northampton'

Telex 31576
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are now

MOTOROLA
Semiconductors

available from their U.K. representatives
WALMORE ELECTRONICS

LIMITED
EPITAXIAL AND MESA
TRANSISTORS

Silicon and Germanium switches
Silicon and Germanium amplifiers
V.H.F. power transistors

POWER TRANSISTORS
3, 5, 10, 15 and 25 amp ranges
90 watts dissipation; up to 120
volts. 100°c. junction temperature

REFERENCE DIODES
Voltages from 6.2 to 11.7. Temper-
ature compensated. Temp. ranges
up to -55°c to +150°c

ZENER DIODES
Low voltage types from 2.4 to 6.8
volts. High power types, 50 watts,
from 6.8 to 200 volts

SILICON RECTIFIERS
P.I.V.'s up to I K.V. Average
currents up to 1.2A. Power
rectifiers, P.I.V. up to 400, average
current 18A

A condensed catalogue giving brief data on the Motorola
range of semiconductors is available from

Walmore Electronics Ltd.

EITEL-
$014140 McCULLOUGH INC.SWITZERLAND

CALIFORNIA, U.S.A.

CERBERUS A. G.
'--11106' SWITZE
chi," (cold cathode tubes)

MOTOROLA
SEMICONDUCTOR
PRODUCTS INC.
ARIZONA, U.S.A.

NATIONAL ELECTRONICS
INCORPORATED,
ILLINOIS, U.S.A.

0
NEW

TUNG-SOL
ELECTRIC INC.

JERSEY, U.S.A.

W&EL-XJ
CORPORATION,

NEW JERSEY, U.S.A.

WALMORE ELECTRONICS LTD., 11-15 BETTERTON ST., DRURY LANE, LONDON,W.C.2
Telephone : TEMple Bar 0201/5 Telex : London 28752
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Electronic Engineering
Technology

TRAIN with C.R.E.I.
WHO C.R.E.I. ARE

C.R.E.I. (The Capitol Radio Engineering Institute) was founded in America 34 years ago.
It is well-known for its residential college in Washington and also for its unique procedures
in offering students unable to undertake full-time study an equivalent education conducted
in their own time and at their own pace. Many of the leading electronics engineers in
American Industry and in the American Services are C.R.E.I. trained. At this moment over
20,000 students in the United States alone are taking C.R.E.I. home study courses.

C.R.E.I. HOME STUDY COURSES ARE NOW AVAILABLE FROM GREAT BRITAIN
In the United Kingdom C.R.E.I. home study courses have been accepted by all three Services
and can be considered in appropriate cases for the part refund of fees to regular Servicemen.
C.R.E.I. courses offer serious-minded students determined to further their careers the following
distinct advantages :

1. Thorough step-by-step tuition by highly -qualified tutors possessing up-to-the-
minute knowledge of technological development and industrial

2. Courses that are being continuously revised to keep pace with technological
advancement-in this way the inevitable out-of-dateness of text books is avoided.

3. Individual tuition. The 'relationship' between student and tutor is a personal one
in the sense that the student's individual requirements and progress are taken into
account, throughout the course. There is no question of proceeding at the rate of a
class. Your 'class' with C.R.E.I. consists of one person-you.

OPPORTUNITY is boundless- for the qualified
C.R.E.I. courses call for hard work and personal discipline, essential
requirements for a successful career. C.R.E.I. qualified men are able to
do more important work with the accompanying rewards.

C.R.E.I. Courses
are available in:

(I) Electronic Engineer-
ing Technology

(II) Mathematics for Eleo-
tronic Engineers

(III) Automation

(IV) Radar

(V) Servo

(VI) Nuclear Engineering
Technology

If you have at least two years practical experience
in electronics or a suitable educational background,
fill in this coupon now for full details of C.R.E.I.
courses, methods and achievements.

TO: C.R.E.I. (LONDON), (DEPT. W.8) GRANVILLE HOUSE,

132/135 SLOANE STREET, LONDON, S.W.1.

Please send me (for my information and entirety without obligation) I
full details of the Educational Programmes offered by your Institute.

NAME

ADDRESS

ELECTRONICS EXPERIENCE

C.R.E.I. (LONDON), (DEPT. W.8) GRANVILLE HOUSE, 132/135 SLOANE STREET,
LONDON, S.W.1.
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Hunts Capacitor Analyser
and Resistance Bridge

This accurate and dependable bridge measures capac-
itance from 0.00002 auF to 500 itF in three ranges:
resistance from 5 to 100 Ma on three large scales:
power factor of Electrolytics from zero to 50%;
and tests insulation resistance at voltages from 25
to 500 volts using a flashing neon indicator. All
measurements are read directly on an effective scale
length of over 6 ft.; and controls are arranged on
a sloping panel for maximum convenience and
readability.
Complete, compact and portable, housed in an
attractive metal cabinet with strong carrying handles,
Hunts CRB3 Capacitance Analyser is the ideal
instrument for engineers.
The CRB3 operates from 210-250 volts 50 -cycle AC
mains (110 volts AC model available). No external
meters, standards, headphones or similar accessories
are required.

Manufactured & distributed by

F.C. ROBINSON & PARTNERS LTD
COUNCILLOR LANE, CHEADLE, CHESHIRE
Telephone: GATLEY 2469

fl

FOR EVERY
ELECTRONIC
ENGINEER

Hunts
Picofarad
Meter

Hunts Picofarad Meter is designed to
measure low capacitance in two ranges:
0-55 pF (calibrated in 1 pF divisions) and
0-550 pF (calibrated in 10 pF divisions).
The circuit is completely transistorised.
One internal 4k volt dry battery provides
all power supplies. Capacitance values
are read directly on a clearly calibrated
scale to an accuracy of ±3%, and no
calculations are necessary.
This accurate and fully portable meter is
complementary to Hunts CRB3 Capacit-
ance Analyser. Both instruments are
ideally suited to the work of radio and
television service engineers, manufac-
turers inspection and test departments,
circuit laboratories and educational estab-
lishments.
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Radiotelephones by ATE-a vital service for isolated communities

In situations
like this...

TYPE 800
ATE Radiotelephones are used by indus-
trial, mining, agricultural, civil and military
enterprises-and by research and survey
teams-in 60 countries.

This bungalow-located in the heart of one of
Malaya's largest rubber plantations-is the home
of the estate superintendent. Isolated by
many miles of dense jungle, he depends upon
modern, reliable methods of communications for
day-to-day administration, exchange of informa-
tion and security.
In situations like this, the new A.T.E. Type 800
equipment, which has been extensively tested
under arduous tropical conditions, can supply
the vital link. Latest in the A.T.E. single -channel,
V.H.F., Rural Radiotelephone range, the
versatile Type 800 can be linked direct to the
nearest telephone exchange to provide duplex
speech with full signalling and dialling facilities.
The most advanced of its kind, Type 800 has
already proved itself in service to be absolutely
reliable and efficient.

Extended frequency coverage over
V.H.F. and U.H.F. bands

New compact cabinet -type con-
struction with slide -in chassis for

easy access and maintenance

Plug-in test meter facilities

High or low power versions to suit
propagation conditions

Will work into any type of telephone
exchange with improved `outband'

tone signalling facilities.

Modern design conforming to
G.P.O. and D.O.T. specifications

If you would like to know more about this new mains -operated equipment, or its battery -operated counterpart, the "Country Set",
write for full details to your local representative . . . or send for bulletin REB.4101/1 to ...

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD
STROWGER HOUSE, 8 ARUNDEL STREET, LONDON, W.C.2. Telephone: TEMple Bar 9262
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Hewlett-Packard
GROUP OF COMPANIES

 HEWLETT-PACKARD COMPANY
 DYMEC, DIVISION HPCO
 HEWLETT-PACKARD GmbH.
 BOONTON RADIO CORPORATION
 F.L. MOSELEY COMPANY
PRECISION INSTRUMENTATION SOLD AND SERVICED IN YOUR COUNTRY

 Oscilloscopes DC - 1000 MC.,

 Oscillators 0.008 - 10,000,000 CPS.

 VTVM DC - 1000 MC.

 Electronic Counters up to 18 GC.

 Signal Generators AM -FM 50 KC - 40 GC.

 Q Meters 50 KC - 610 MC.
 X -Y Recorders.

 Waveguide Components.

Frequency Standards :
Primary, Secondary.

 Amplifiers Power Supplies.

Hewlett-Packard Model 185 A Oscilloscope DC -1000 MC. Completely new circuit approach
permits viewing - on a bright 5" cathode ray tube - of repetitive short pulses
requiring a bandwidth up to 1000 MC. Rise time less than 0.45 nanoseconds. Sensitivity
10 mV/cm. to 200 mV/cm. Horizontal sweep times 0.1 to 100 nanoseconds/cm.

The new BRC UHF Q Meter Type 280-A
is a unique self-contained instrument

for measuring the RF characteristics of
components in the UHF range 210-610 MC.

In addition to performing conventional
Q Meter measurements, in which the

unknown component is resonated with the
internal calibrated capacitor, the output

of the oscillator and input of the resonance indicator are available externally for
directly measuring the Q of components such as cavities.

F. L. Moseley Company Autograph X -Y Recorders plot directly in Cartesian coordi-
nates any test data which can be reduced to electrical form. As a curve follower,
it will control many industrial and manufacturing processes. Used in laboratories
and industrial plants throughout the world.

Hewlett-Packard S.A.
Geneva (Switzerland) Rue du Vieux-Billard 1, Tel. (022) 20 43 30

Exclusive Distributor for United Kingdom:
LIVINGSTON LABORATORIES LTD.
31, CAMDEN ROAD, LONDON, N.W.I.
Telephone : GULliver 8501 (10 lines) HPSA-10- 412

progress in instrumentation
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(Ms)

DON'T FORGET YOUR MS4
The Service Engineer who leaves his tube of MS4 behind is without one of his most useful
tools-a non -melting, water-repellent grease with excellent dielectric properties. Used to
lubricate turret tuners and variable condensers, and prevent "leakage" around the caps of
CRT's (and for ioi other jobs)-

MS4 is extraordinarily useful
* it's stable from -50°C to +200°C and doesn't melt * it's a super water-repellent grease * it
seals disconnectable plugs and sockets, terminal and junction boxes * stops corrosion of
terminals and keeps contacts clean * prevents flashover and "leakage" due to moisture

and helps the busy service engineer.
Write for the new ILLUSTRATED LEAFLET
on MS4-or ask one of these MS4 distributors:
British Central Electrical Co. Ltd., 6 & 8 Rosebery
Avenue, London, EC1. Tel: Terminus 3666. Also at
Briticent House, Addlewell Lane, Yeovil.

Caselco Ltd., Midland Works, Canal Road, Leeds 12.
Tel: Leeds 630551.

Direct TV Replacements Ltd., 138 Lewisham Way,
New Cross, London, SE14. Tel: Tideway 6666.

Electrical Trades Supply Ltd., Loveday Street,
Birmingham 4. Tel: Aston Cross 5671.

T. J. Grainger & Co. Ltd., 9-13 St. James Street,
Newcastle-upon-Tyne 1. Tel: Newcastle 24552.

Holiday & Hemmerdinger Ltd., 71 Ardwick Green
North, Manchester 12. Tel: Ardwick 6366.

R. D. Taylor & Co. Ltd., 9 Lynedoch Street, Glasgow
C3. Tel: Douglas 1202-3-4.

MIDLAND SILICONES LTD
(Associated with Albright & Wilson Ltd and Dow Corning Corporation)

first in British Silicones
68 KNIGHTSBRIDGE  LONDON  SW1  TELEPHONE: KNIGHTSBRIDGE 7801
Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries.

msno



NEW 71/2 WATTS ZENER NEW RANGE OF
REFERENCE DIODES MINIATURE CRYSTALS

This new SenTerCel range of 7.5W silicon voltage
reference diodes is manufactured using diffusion tech-
niques and, when operated with a 7 in. x 7 in. heat
sink, can be used up to 85°C ambient at the full rating.

The diodes have a low turnover voltage in the reverse
direction and are available in the range 6.8 to 51 volts
with 5%, 10% and 20% tolerance. The reverse character-
istic beyond the turnover point enables the diode to be
used as a voltage regulator over different circuit currents
or as a voltage stabiliser, limiter or reference.

The Z5 series uses
the E.I.A. scheme
of coding for pre-
ferred valves, the
code number being
in principal equal
to ten times its
normal voltage.
Write for Advance
Information Leaf-
let to STC Rectifier
Division, Edin-
burgh Way, Har-
low, Essex.

Z6A ZENER VOLTAGE REGULATOR DIODES 7 5W

Code
Nominal Voltage

at -50mA
(Volts)

Typical Slope
Resistance at 50mil

(Ohms)

Maximum ContinuousCurrent

for ±20% Tolerance
(mA)

Z5A.68F 6.8 2.0 900

Z5A.75F 7.5 2.0 800

Z5A.82F 8.2 2.0 730

Z5A.91F 9.1 2.0 670

Z5A.100F 10 2.0 610

Z5A.110F 11 2.1 520

Z5A.120F 12 2.1 490

Z5A.130F 13 2.1 460

Z5A.150F 15 21 410

Z5A.160F 16 2.1 370

Z5A.180F 18 2.1 340

Z5A.200F 20 2.1 310

Z5A.220F 22 2.2 275

Z5A.240F 24 2.3 245

Z5A.270F 27 2.5 225

Z5A.300F 30 3.0 205

Z5A.330F 33 3.4 190

Z5A.360F 36 3.8 175

Z5A.390F 39 4.3 160

Z5A.430F 43 5.0 145

Z5A.470F 47 5.7 135

Z5A.510F 51 6.6 125

TO REPLACE STC TYPE 4407 (55-83 kcis)
AND STC TYPE 4028 (75-140 kc/s)

STC has developed a range of small low -frequency crystals
for use in miniature equipments. These units are in evacuated
glass envelopes of only 0.4 in. (10 mm) diameter and have
wire leads. Length is dependent on frequency as follows: -

Frequency Range
KO

STC

Typo
Maximum

seated height
Volume Lead Length

57-62.9 4432

in. cm cu. in. cu. cm in. cm

2.83 7,19 0-36 5,90 1.5 3,8

63 -71.9 4438 2.44 6,19 0.31 5,08 1.5 3,8

72 - 99.9 4437 2-04 5,18 0.26 4,26 1.5 3,8

100 -- 150 4435 1.45 3,68 0.18 2,95 1.5 3,8

The new crystal units provide a saving in space of over 60%.
They are ideal for horizontal mounting on transistorized
printed circuits.

It is intended, in the near future, to extend the frequency
range down to 10 kc/s to replace types using the present
B7G mounting.

Write for further information to STC Quartz Crystal Division,
Temple Field, Harlow, Essex.
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LOW NOISE
TWT EXTENDS
RADAR RANGE
A limitation on the effective range of
a radar equipment is the noise level
in the receiver: the limiting range is
reached when signal to noise ratio
approaches unity. The signal to noise
ratio in the equipment cannot be
better than that in the first stage,
therefore the use of a low noise
amplifying tube in that stage is of
paramount importance.

STC offers two tubes of eminently
suitable design for use in S -band:

Type W9/2E for broadband coverage
with a gain of 40 dB and noise fac-
tor of about 8.5 dB. It is intended
for operation over the whole fre-
quency range 2.5 to 4.1 Gc/s with
fixed voltages. An aluminium foil
mount is available with coaxial r.f.
connectors.

Type W10/3E for narrow band oper-
ation with about 23 dB gain and 6.5
dB noise factor with the grid voltages
set for optimum noise factor at the
appropriate centre frequency.

W10/3E has a frequency range 2.7
to 3.3 Gc/s in solenoid circuit 495-
LVA-003 with waveguide r.f. con-
nectors or frequency range 2.8 to 3.8
Gc/s in solenoid circuit 495-LVA
006 with coaxial r.f. connectors.

Apply to STC Valve Division, Footscray, 3irlcup, new,
for Brochure MS/113.

OIL -FILLED

PAPER CAPACITORS

STC Oil -filled Paper Capacitors are manufactured with
rectangular and tubular construction. Both types
provide a range of capacitors offering a high stability
of electrical characteristics over an extensive life at
operating temperatures of from -40°C to 100°C.

Sintered glass compression type seals are used on the
tubular types and the rectangular cases have Corundite
sealing. The oil -filled construction renders the capaci-
tors suitable for a.c. or d.c. applications and the design
is such that the devices will withstand severe vibration
conditions. The capacitors conform to Category H.1.
of RCS131 and BS2131.

TUBULAR METAL CASES
Capacitance Range: 0.0033 [LP' to 1.50 IX
Voltage Ranges: 100V to 350V d.c. 75V to 250V a.c.
Capacitance Tolerance (20°C):

Up to 0.01 uF ± 25%
Greater than 0.01 tiF j 15%

Insulance at 300V after 1 min: 5 000 LW, or 25 000 MIl,
whichever is less

D.C. test voltage: 3 times the rated
working voltage at 70°C

RECTANGULAR METAL CASES
Capacitance Range: 025 [LF to 10.0 hF
Voltage Ranges: 150V to 1500V d.c. 75V to 750V a.c.
Capacitance Tolerance (20°C) ± 15%
Insulance at 300V after 1 min: 5 000 OF, or 25 000 ML,

whichever is less
D.C. test voltage: 3 times the rated

working voltage at 70°C

Write for Technical Data Sheets to STC Capacitor
Division, Brixham Road, Paignton, Devon.
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New Silicon Epitaxial Planar n -p -n Transistors
The Transistor Division is now producing the new sili-
con epitaxial planar transistors. This type of structure
gives better saturation characteristics than the conven-
tional mesa structure and represents a further landmark
in the rapid advancement of STC semiconductors.

The initial range comprises four transistors for fast
switching and high frequency oscillator applications.
Brief data are given below.
For further information apply to STC Transistor Division,
Footscray, Sidcup, Kent.

Characteristics

fr Common emitter gain -frequency
product at Ic -20mA

VcE=9V, f=20 Mc/s

TK202A

50

TK203A

100

TK252A

50

TK253A

100 Mc/s (min)

V CEs Collector -to -emitter saturation
voltage at IC =100mA 0.8 0.8 V (max)

(1g= 10mA) (1B= 6mA)
Ic =200mA 1.0 1.0 V (max)

(18=20mA) (18-12.5mA)

IcB0 Collector -to -base leakage current
at V CB= 9V, lE=0 1.0 1.0 1.0 1.0 m HA Ityp )

Ratings

Vcem with emitter open circuited or
reversed biased 40 40 40 40 V

VCEM with base open circuited 20 20 20 20 V

V atm reverse direction 6 6 6 6 V

lcm (mean) 0.5 0.5 0.5 0.5 A

Pcm unmounted 2.5 2.5 0.6 0.6 W
in a heat sink 10 10

TJM 150 150 150 150 °c

JEDEC Outline TO -3 TO -3 TO -9 TO -9

STC High ir Stanferite Pot Cores for Filter Coils, etc.
The range of STANFERITE air -gapped pot cores is
provided with a minimum setting inductance adjustment
of -3% or -5% to +5%. This is achieved by rotating
one half of the pot core relative to the other, and is
produced by an asymetric airgap resulting in a flux
distortion. This is used primarily to compensate for the

spread in capacitor and other component tolerances
associated with the inductor, without recourse to
mechanical adjustment of the airgap, and in so doing
enables a standard number of turns to be used.
Technical Data Sheets available from STC Magnetic
Materials Dept., Edinburgh Way, Harlow, Essex.

DIMENSIONS
I

(Approx.) INDUCTANCE
RANGE

(Nominal)

FREQUENCY
RANGE

(Nominal)

'0'
RANGE

(Nominal)

EFFECTIVE HYSTERESIS FACTOR
PERMEABILITY MAXIMUM

TYPE'
, Diameterz Heiinght With gap Without gap With gap Without gap

PC1 0.25 0.16 30AH to 9mH - - - >400 - 3 000

PC1A , 0.25 0.1 300-1 to 6mH - - - >400 - 3 000

PC2 0.5 0.32 30µH to 100mH 500c/s to 3Mc/s 30 to 300 25, 50. >600 4.6 to 550

100, 150 67

PC3 0.75 0.57 30t,H to 1H 200c/s to 3Mc/s 30 to 300 25, 50, >900 4.1 to 890

100, 150 60

PC4 1.0 0.68 30/AH to 5H 100c/s to 3Mc/s 30 to 600 25, 50, >1 000 1.6 to 370

100, 150 21.5

PC5 1.5 1.0 30/-1 to 15H 50c/s to 2Mc/s 30 to 1 000 25, 50, >1 200 0.97 to 340

I

100, 150 15

51-cmdard Telephottes and Cables Limited
COMPONENTS GROUP FOOTSCRAY SIDCUP KENT
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FERRANTI
ZT42 & ZT43 RANGE OFmar

MESA TRANSISTORS

Temperature stabilised
High frequency cut-off

Rugged construction
Low saturation voltage

Small spread in current gain
Very low leakage currents

FERRANT

MAXIMUM RATINGS AT 25`C AMBIENT CHARACTERISTICS

ZT42 ZT43 ZT42 ZT43 Test Conditions

Collector Base Voltage 45 45 volts Common Emitter
D.C. Current gain h,, 18-42 38-82 Vc,=6V

lc =10mA
Collector Emitter Voltage 45 45 volts

Common Emitter
A.C. Current gain hfe 30 45. V,E=6V

lc =ImAEmitter Base Voltage 6 6 volts

Collector Current 50 50 mA Collector Saturation
Voltage. Max. Vice sat. 1'0V 1'0V Ic = lOrnA

le =2rnA
Total Dissipation 300 300 mW

Gain Bandwidth
Product. Min. fr 50mcfs 50mc,is

Vc,=6V
lc =10mATemp. Range operating

and storage -55 to 1- I50''C

offer a wide range of
SILICON SEMICONDUCTOR DEVICES

For further information please write to :

FERRANTI LTD  GEM MILL  CHADDERTON  OLDHAM LANCS. Tel: MAIr-i 6601

* Typical values

London Office: Tel: TEMple Bar 6666

FE 218
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No. 3

IN THE

SERIES

Technical Information for the

Transistor Circuit Designer

Stability factor
The stabilisation of the operating point of transistors over a wide
temperature range is vital in most applications and is normally
achieved by the choice of the right biasing network. This network
can take one of the forms shown in figure I.
The stability factor S (i.e. the number of times the leakage current
is amplified in the circuit) is given by:

RE

Figure I a. S --A ,RB R
where RB -

121+ R2
.

R2

Lai CB()
(1 -

Figure lb. S

(1 0C+
RF

PL ± RE )

RE

-1XF

.RF
I+

RB' RFR 2
Figure Ic. S = where RB -

(1 RE RF-1-R.

RB

The above are approximations because it is assumed that the external
resistors RE, R1, R2 and RE are of much higher value than the
transistor's internal parameters re and rb, of the T -equivalent
circuit. It should be noted that a low value of S is desirable and that
S can never be less than unity. The highest value of junction
temperature in a particular circuit will determine a practical value
for S, because S.lcBo must be less than the desired value of Ic at the
highest temperature.
In power output stages it is not always possible to tolerate the loss
associated with the emitter resistor and the stability factor will suffer.
The use.of a temperature sensitive resistor can solve this problem
and this will be discussed in No.5 of this series.

(Tam b=.25°C unless otherwise stated'

R,

1111111111

Fig. 1-A.C. Coupled Amplifier-Biasing Arrangements

Type Description and Applications

hF5 measured at

Vc
(V)

lc
(mA)

fhb
Typ.
Mc/s

VCB
Max.
(V)

VCE
Max.
(V)

Tjunc
Max.
(`C)

P max
` at
25°C

(mW)
-
Min. Typ. Max.

TK30C

TK3IC

TK4IC

TK42C

GERMANIUM ALLOY JUNCTION TRANSISTORS
P n p. Excellent switching performance at relatively high
collector currents. Very low saturation resistance.
Similar to the TK30C, but with a cut-off frequency greater
than 8 Mc/s.
P n p. Particularly suitable for low power audio frequency
amplifiers.
Similar to the TK4IC, but giving greater current gain.

20

20

20

45

40

60

40

70

*135

150

55

150

-4.5

-4.5

-12

-12

-1.0

- 1.0

-1.0

-1.0

6.0

I I

0.5
min.
0.5

min.

-30

-20

-40

-40

-10

-5
-20

- 15

75

75

75

75

200

200

200

200

COMPONENTS

GROUP

61/3MK

'mit.

Standard Telephones and Cables Limited
TRANSISTOR DIVISION: FOOTSCRAY SIDCUP KENT
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74-01,V45 . .

. match any
T4 FM TUNER (illustrated) 19 GNS

A high fidelity VHF tuner which has been
critically designed for operation with any
amplifier or tape recorder. Incorporating
features normally found only in the most
expensive tuners it represents outstanding
value at its price (which includes purchase
tax). The T4 is completely stable with no
trace of drift and the automatic frequency con-
trol provides broad easy tuning. A polished
wood cabinet (£2/16/-) is available for those
who require a separately mounted tuner.
 Self -powered.  Full VHF band (87-108 Mlcs).
 Automatic frequency control.  Cathode follower output.
 Variable output 0-500 mV.  Multiplex output for
stereo radio adapter.  Separate 75 ohm and 300 ohm aerial
inputs.

Post this coupon for descriptive literature or call at your High Fidelity
dealer or our Holloway showroom for demonstration. Open 9-5
including Saturdays.

NAME

ADDRESS

WAT

amplifier

ST3 Mk 2 AM 'FM TUNER 27 GNs

A new and improved version of the well -tried
and successful ST3, which includes all the
features of the T4 tuner and is similar in styling.
The AM section covers the long and medium
wavebands and the ferrite aerial, together with
the unique 2nd IF stage, ensure good continental
reception.

ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD, LONDON, N 7. NORth 3213

NEW Griffin - Andec

GRID -DIP

METER
I 8-210 MO

A Convenient Portable Battery Operated
Instrument Designed for the Radio Amateur and
General Laboratory Use.

 for Accurate measurements of Resonances
in tuned circuits, antennas etc.

 as a sensitive wavemeter
 as a signal generator
Frequency range covered by a set of six
plug-in coils.
Grey hammer -tone finish 9r x 2" x 2r
plus cover.
T2224. Price 12i Gns. (without batteries)
post free (remittance with orders)

Griffin & George (Sales) Limited
Ealing Road, Alperton, Wembley, Middx. PERivale 3344
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POPULAR

REPLACEMENT
SPEAKERS

For the guidance of the trade and public we publish
below a list of the most popular ELAC replacement

loudspeakers.

We have made this selection from our wide range of

speakers as they cover practically all the require-
ments of the replacement trade.

The new prices are now operative.

POPULAR REPLACEMENT MODELS
Type Ref Flux Retail Price Purchase Tax

5in. 5G 6500 g 20/6 6/7

61in. 6G 6500 g 21/6 6/11

7 x 4in. 47G 6500 g 20/6 6/7

7 x 3in. 37G 6500 g 20/6 6/7

8 x 3in. 38G 6500 g 20/6 6/7

8 x 5in. 58C 8500 g 24/6 7/10

8i n. 8C 7000 g 25/6 8/2

All loudspeakers have Standard 3 Ohm impedance. Higher

impedances can be supplied at an extra cost of 3/- plus
1/- Purchase Tax.

Please write for leaflets and further details.

ELECTRO ACOUSTIC INDUSTRIES LIMITED
Stamford Works, Broad Lane, Tottenham, N.I5 Tel: TOTtenham 0505
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"SIMPLEX" SOUND HEADS
ANNOUNCING!

TWO NEW HEADS FOR TRANSISTOR
OPERATED EQUIPMENT

TYPE: HI -LO RECORD PLAY 1 --TRACK
This is a dual wound Head having two separate coils, one being used for recording with an impedance of .1 Henry,
the second coil being used in series with the first for play -back with a combined impedance of 2.0 Henries.
The advantages of this arrangement are two -fold, namely low bias and recording voltage requirements plus extremely
high play -back output.
Standard " Simplex " mounting and physical dimensions.

TYPE: T.G. f -TRACK ERASE HEAD
Triple gap Erase Head working on a completely original principle designed for extremely efficient operation from a
low voltage D.C. source, i.e. dry battery 4-6v.
This Head is dual wound, incorporating two coils; secondary winding giving 90v. output to supply A.C. record 'bias
and supply for neon indicator. Used in conjunction with a simple oscillator (0030 will provide A.C. erasure from
a D.C. source. Consumption being .2vA at 50Kc. untuned or .1 5vA tuned.
Standard " Simplex " mounting and physical dimensions.
Patent applied for.

Details and specifications of these and all other " Simplex " Heads to the Trade upon request.

HOME and EXPORT ENQUIRIES INVITED.

TAPE HEADS LTD
BARR STREET,

BIRMINGHAM, 19.
Telephone: NORTHERN 8091-3 lines

NOTE NEW ADDRESS.

new ILIFFE books
for students and technicians

01..mm........ENE
Principles of Semiconductors
Introduction to the properties and applications of semiconducting materials
M. G. Scroggie, B.Sc., M.I.E.E.
Covers the many applications of the use of semiconducting materials. Gives a general
survey of semiconductors. Discusses the action of typical semiconductors and of the
various types of junctions and gives illustrations of the applications of semiconducting
materials.

2Is net by post 2ls 1 Id 156 pp. illustrated

Radio Valve Data 7th Edition
Characteristics of 4,800 valves, transistors, rectifiers and cathode ray tubes
Compiled by the staff of " Wireless World"
A completely revised and re -indexed edition, which incorporates the characteristics of
the latest types of valves and cathode-ray tubes, with particular emphasis on semicon-
ductors. Includes obsolete as well as replacement and current types, and a comprehen-
sive list of valve equivalents.
6s net by post 6s 10d 160 pp.

from leading booksellers
Published for "Wireless World" by ILIFFE Books Ltd.
DORSET HOUSE STAMFORD STREET LONDON S.E.I
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 SOUND

SPECTROMETER
WPM 1

A Sound Spectrometer conforming fully with the
international requirements of the Rapallo Convention,
the Advance SPM1 provides for the accurate and rapid
measurement and analysis of noise from any source.
A compact and light -weight instrument, self-contained
with its own battery power supply and sensitive micro-
phone, the SPM1 is truly portable and well adapted
to a wide range of applications involving the measure-
ment and calculation of:

4 elvance COMPONENTS LIMITED

INSTRUMENTS DIVISION
ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE : HAINAULT 4444

* SOUND LEVEL AND NUISANCE VALUE

* ACOUSTIC INSULATION

* BACKGROUND NOISE AND SPEECH LEVEL

 ACOUSTIC AND VIBRATION INVESTIGATIONS
AND ANALYSES

SPECIAL FEATURES INCLUDE
* Built-in meter for monitoring sound

pressures from +20dB to +150dB and
loudness " at three " weightings "

* Jack for connection of headphones for
aural monitoring

* Choice of eight filters covering the range
20 c s to 12,000 c, s

* Built-in retractable microphone
* Provision for connection of external

microphone, or for connection of trans-
ducer or accelerometer for vibration
measurements

THE ESSENTIAL INSTRUMENT FOR ALL
ACOUSTIC INVESTIGATIONS

NETT PRICE IN U.K. £210

NHST WOO
from

IT/FA
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MAX I -Q TRANSISTORIZED F.M. RATIO
REGD. DISCRIMINATOR & I.F. TRANSFORMERS

FOR THE HOME CONSTRUCTOR . . .
I.F. TRANSFORMER IFT.15
A 10.7 Mc/s double -tuned trans-
former with tapped secondary and
primary windings. Wound on poly-
styrene former complete with iron -
dust tuning cores and sub -miniature
polystyrene foil capacitors. Com-
pletely enclosed in an aluminium
screening can measuring 7/8in. high
by 17/32in. square with two fixing
clips. Termination is made to base
mounted silver plated pins which are
ideal for either printed circuit board
or normal metal chassis mounting.
Bandwidth of single transformer at
-6 dbs is approx. 250 kc/s. Unloaded
" Q " of winding 70. Price 10/6

PLEASE SEND

DENCO (CLACTON) LTD.

/32 SQ

ACTUAL SIZE

RATIO DISCRIMINATOR
TRANSFORMER, RDT.2
A sub -miniature 10.7 Mc/s trans-
former for use in ratio discriminator
type circuits. Secondary winding is
of bifilar construction. Dimensions
as IFT.15.
Peak Separation approximately 220
kc/s.
Connection diagram supplied with
each coil. Price 10/6

GENERAL CATALOGUE covering
full range of components send 1/4d.
in stamps.

S.A.E. WITH ALL ENQUIRIES

(Dept. W.W.), 357/9 Old Road, Clacton -on -Sea, Essex

WORKS HOLIDAY - Goods cannot be despatched from 29-7-61 to 13-8-61

10-12 Watts - 25 kVA

DRAKE TRANSFORMERS
Mains Transformers

Chokes

Audio Output Transformers

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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there's an

ENTIIOVEN
solder

for every job
Superspeed solder to all specifications

2 Washers and preforms for every application

a Lacquer, flux, and thinners for printed circuits

4 Preservative, metal, and Tricence de -oxidant for printed circuits

5 Superspeed six -second heat soldering iron

If you're faced with any soldering problem, get in touch with
Enthoven. Our advice is free, and our range of solder products is
comprehensive. Enthoven have 150 years experience of smelting
and refining non-ferrous metals; you can rely on us for the fine
quality materials essential to all precision soldering.

All these Enthoven solder
products, and many more, are
fully described in the redesign-
ed Enthoven Solder Products
booklet, sent free on request

ENTHOVEN
SOLDERS
LIMITED

Soles Once & Works :
Upper Ordnance Wharf,
Rotherhithe Street, London,
S.E.16 BERmondsey 2014

Head Once:
Dominion Buildings,
South Place, London, E.C.2
MONarch 0391
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Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

HETERODYNE FREQUENCY
METERS

Sole Manufacturers

BRITISH MANUFACTURED
Designed and built to rigid services specifications.
TYPE T75.
Frequency Range: 85 to 1,000 megacycles.
TYPE T74.
Frequency Range: 20 to 250 megacycles.
Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween -20' C. to +70° C.).
Crystal -controlled, portable heterodyne -type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal -generators.
Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.
Reconditioned and calibration -checked B.C.221 Frequency Meter
range 125 Kc/s to 20 Mc/s still available.
Provisional specificaf ow- on a new wide -range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 Kc/s to 1,000 Mcis (higher under favourable condi-
tions) available on request.

A

INSTRUMENT
Compete Specification on application to:-

TELEMECHANICS LTD
(Instrument Division Dept. W.W.8)

TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND,
Telephone: Totton, Southampton 3666 C.bles : "Teleset." Totton, Southampton

Agents: Some overseas territories still available.

WEYRAD P.50 TRANSISTOR COILS
AND I.F. TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/ I AC M.W. OSCILLATOR COILS. For
I76pF TUNING CONDENSER PRICE

P50/2CC 1st and 2nd I.F. TRANSFORMER
470 Kc/s. OPERATION. " Q " = 150 PRICE 5f7d.

(2 REQUIRED)
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s.
OPERATION. " Q " = 170 PRICE

RA2W L.W. and M.W. ROD AERIAL 6in
long, flying -lead connections. For 208pF
TUNING CONDENSER PRICE

LFTD2 DRIVER TRANSFORMER. Split Sec-
ondary Type, semi -shrouded. With 6 con-
necting tags PRICE)

PCAI PRINTED CIRCUIT PANEL, 2,1 x 84 -in. ready drilled with component positions and references printed
on rear PRICE

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET PRICE

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

5'4d.

6'Od.

12f6d.

9'6d.

9'6d.

2'0d.

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET
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ENGLISH ELECTRIC VALVE CO. LTD.
manufacture High Vacuum,
Mercury Vapour and Xenon
filled power rectifiers to cover
most applications. They are
robust and can be relied upon
for long and satisfactory
service.

The table on right gives
abridged data for the current
range ; comprehensive data is
available on request from the
address below.

12O
CD

CD
CD

m

ti

Cm')
*owl

E.E.V. Type American
Type

British
Services

Type

Peak Inverse
Voltage Max.

(kV)

Anode
Peak
(A)

Current
Mean

(A)

*3B24W 3B24W CV2858 20 0.3 0.06=3U 5A207 - CV2I 60 45 1.1 0.35
A235 2-25A - 25 0.5 0.05

*A237 - CV482 65 1.5 0.75
cisig (7

1
*A296 - - 25 6.5 1.25

WIET,

Imon4 *8696 8696 - 20 10 2.5
le

*872A 872A CV 1449 & 10 5.0 1.25Wp
0 CV642
¢- AH200 - - 20 10 2.5= *AH205/8576 8578 CV2673 22 40 10

)>sc *AH2I IA - CV532 16 8.0 2.0

Cf.)
Ossi

e,
cc
Lis

AH213
*AH221

-- CV2723
CV5 &
CV 1435

20

20

10

5.0
2.5
1.25

Imme4 *AH238 - CV 1629 13 5.0 1.25

CZ
---s Z 111322

*31328

3B22 CV3815 0.725 *40
1.0

$0.5
0.25

4 0
Z

31328 CV1835 10

.. `.' *41332 4632 CV2518 10 5.0 1.25

*AX228 - CV2399 13 6.0 1.25

* Preferred Type. Recommended for new equipment. t Full wave rectifier. Per section

ENGLISH ELECTRIC VALVE COMPANY LIMITED
AGENTS THROUGHOUT THE WORLD Chelmsford, England. Telephone: Chelmsford 3491

AP170
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LIST No. 70 s BIT

THE tool for Electronic Circuits
also by

141DCOLP\
(Revd, T. -ad* Mark)

Soldering Equipment

SHARP HEAT FOR QUICK
jointing of transistors, resistors and
all classes of miniature components

SUPPLIED IN ALL
VOLT RANGES

ADCOLA
" LONG LIFE " Bits

FROM STOCK

ILLUSTRATED ACTUAL SIZE

Electrical standards approved in all
leading countries

Catalogues of the Adcola patented
and registered design soldering

equipment on request from

Head Office, Sales and Service

ADCOLA
PRODUCTS LTD.

ADCOLA HOUSE
GAUDEN ROAD
LONDON, S.W.4

Telephone:-
MACaulay 4272 and 3101

AUSTRALIAN OFFICE: 420 ST. KILDA ROAD, MELBOURNE, S.C.2

designed for

Type AS.7012*, Solent series Audio Output Trans-
former, has been designed especially for the Mullard
5 Valve 10 Watt High Quality Amplifier, and is capable
of the highest quality reproduction. The static fre-
quency response (without feedback) is within 0.5 db.
from 20-, to 25,000, and there is appreciable response
at 50 kc/s. and above. Primary tappings for feedback
are provided at 43% and 20% of the windings, and the
secondary windings are suitable for 3.750 and 1552
with identical characteristics on both outputs. A
response curve, panel layout and loudspeaker connec-
tion chart are included with each transformer. Priced
at 49/3, it can be obtained through your local radio
dealer, or direct from us, post free.
*This is one of twenty-two Audio Transformers in the
Solent and Miniford series described in Gardners new
leaflet " S/M " especially prepared for retailers and
private users, which includes over a hundred standard
Mains Transformers and Chokes. We shall be pleased
to post you a copy upon request.

Below is reproduced the response curve of the AS 7012
which is typical of the whole of the Solent Series.

arcl

GARDNERS RADIO LTD
CHRISTCHURCH, HANTS. Tel.: Christchurch 1734
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AVEL TOROIDS

For all round
peak performance

45t-ot.t.

11,

Power Transformers
50 c/s to 5000 c/s

up to 20 KVA.

Audio Transformers
up to 300 watts.

Current Transformers
up to 30 VA.

as well as Magnetic Amplifiers,
Converter Transformers, Transductors,
Inductors and Filter Toroids.
We produce toroids ranging in sizes
from the smallest which has a
minimum finished i.d. of .055 to cores
having a maximum o.d. of 24in. and an
overall height of 6in. Wire gauges

from 10-48 s.w.g.
AVEL TOROIDS are performance
tested to Laboratory standards.

1 Toroidal transformers up to 20 KVA are
made. By using glass insulated wire and
making full use of the good heat dissipation
characteristics of the toroid, the operating
temperature may be 300-350 degrees C.

2 One of the high-speed miniature and
sub -miniature toroidal winding machines
which wind 48 s.w.g. wire at 1,200 turns per
minute.

Sub -contract winding capacity available.

Write for further information:

TOROID DIVISION

A.-steley Electric Limited
SOUTH OCKENDON, ESSEX.
TEL.: SOO 3444.

TELEX: 24120 AVEL OCKENDON.

mEtEIES9

P6269
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DALY
ELECTROLYTIC CAPACITORS

Daly have specialised in the manufacture of electrolytics
for over 20 years. Recent developments in the lower working
voltages associated with transistors have greatly increased
the capacitance obtainable in a given physical size -over
30,000 microfarads are possible in a single unit. Daly are
always ready to design for special requirements; they make
aluminium electrolytics of all types.

DALY electrolytics for transistorised equipment  for telecom-

munications  for radio and television receivers for miniaturised

equipment  for pulse and storage circuits  for capacitor start

motors, etc.
Send for descriptive leaflets!

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

Phone: Ealing 3127-8-9 Cables: Dalycon, London

SWITCHES FOR MULLARD
TR2. 2 valve pre -amp. Selector 12/9
TR3. 3 valve pre -amp. Selector 12/9
TR4. 3 valve pre -amp. Low-pass Filter 10/9
TR5. 3 valve pre -amp. High-pass Filter 8/4
TR6. 3 valve Tape amp. Record/Playback 16/6
TR7. 3 valve Tape amp. Equaliser 7/4
TR8. Tape pre -amp. Record/Playback 16/6
TR9. Tape pre -amp. Equaliser 7/4
TRIO. Stereo pre -amp. Selector 18/6
TRI I. Stereo pre -amp. Channel earthing 9/6
TRI2. Stereo pre -amp. Stereo/Mono 9/6
Please add P. & P. 1/- per switch.

(YIPJ

TELE-RADIO (1943) LTD
189 EDGWARE ROAD, LONDON, W.2
Our only address Few mins. from Marble Arch Open all day Saturday

Telephone: PAD 4455/6

 Immediate dispatch of goods available from stock.
 Carriage charged extra at cost.
 Goods sent to All parts of the world.
LARGE STOCKISTS OF COMPONENTS & EQUIPMENT
by well-known Manufacturers including:-  DUBILIER  ERIE

A.B. METAL PRODUCTS MORGANITE MULLARD AV 0  BELLING -LEE  PAINTON WELWYN

SPECIAL OFFERS 1
PARMEKO MAINS TRANSFORMER.
Primary 200-250 v. Secondary 3$0-0-350 v. 70 mA.

3 A. CT., 6.3 v. 3 A, 6.3 v. 1 A. 'C " Core,
P. 3/-.fully impregnated. 50/.. P.

GRAM/T
00
APE D0

v. 1ECK

S. Bymaker. 2/259/6 MOTOR&
each. P. P. 1/9

famous.

COLLARO " STUDIO " TAPE DECK.
Brand new in original maker's carton. 3 speeds,
twin track. 7in. spools, press button controls.
ONLY LI2/10/0. P. & P. 4/6.
B.B.C. BAND I. T.V. PRE -AMPLIFIER.
New and boxed with 6F12 valve. ONLY 15/6.
P. & P. 1/6.

PNEUMATIC LID STAY with pressure
adjuster. Heavy duty, 10/. complete. P. & P. 1/6.
" ROLA " 7 x 4in. elliptical speaker. 3-5 ohms.
ONLY 13/6. P. & P. 1/6.

PARTRIDGE TRANSFORMERS 110v. primary
250-0-250 60 mA. 6.3 v. 2 A. 5 v. 2 A. 21/,
CHOKE 50H. 25 mA. " C " Core 7/6. P. & P.
1/6. (Gresham Transformers Ltd.)
CHOKE 10H 250 mA. Potted " C " Core.
25/-.

CHOKE I6H 120 mA. Potted " C " Core,
20/-.
CHOKE SH 100 mA., Potted, 5/6.
CHOKE 5H 300 mA. Potted, 12/6.
RECTIFIER 300 v. 300 mA., 13/6.

B U LG I N C 0 L V E R N T.C.C.  WESTINGHOUSE

JASON CONSTRUCTIONAL KITS
Complete range in stock.

'BELLING -LEE' COMPONENTS
Full range in stock including Unitors,

STEEL METER CASES
4 x 4 x 4in. Sloping Front 10 6

Screenectors, etc. Send us details of
your requirements.

5 x 5 x 8in. Sloping Front 16 0
6 x 6 x I2in. Sloping Front LI 5 6
4 x 4 x 24in. Rectangular 8 6
6 x 4 x Sin. Rectangular 10 0
8 x 6 x Sin. Rectangular 12 6
0 x 6 x 2iin. Rectangular 14 6

0 x 7 x 7in. Alum. Panel LI 7 6

2 x 7 x 7in. with Alum. Panel LI 14 0

4 x 7 x 7in. with Alum. Panel LI 17 6

4 x 9 x 8in. with Alum. Panel L2 7 6
6 x 9 x Bin. with Alum. Panel E2 12 6
6 x II x 8in. with Alum. Panel L2 17 6
9 x 8 x I lin. with Alum. Panel 0 4 0
9 x 11 x 10in. with Alum. Panel f3 6 0

ALSO FULL RANGE OF CHASSIS
Chassis and Case List Free on request.

For the Hi-Fi Enthusiast !

OUR NEW

DEMONSTRATION ROOM
incorporates the latest High Fidelity equip-
ment! Sincere advice and ccurteous service
are just two reasons why Tele-Radio (1943) Ltd.
is the choice of ihe High Fidelity enthusiast.

Stockists of  Acoustical  Decca
 Ferrograph  Garrard  G.E.C.

ROTARY WAFER SWITCHES
A.B. Metal and N.S.F. Made to order.
Price list free on request.

 Goodrnans  Jason  Leak  Rogers
 Tannoy  Vortexion  Wharfedale,
etc., etc.
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special industrial quality

NEWMARKET
TRANSISTORS

the powertransisto

N KT 400 POWERTRANSISTORS
listed below all have cold weld closure
for reliability and industry standard
T03 outline

NKT 401 24V High Power D.C. Con-
verter Transistor (6A Voltage Rating
60V, 6A Beta 15-50).

N KT 402 I2V High Power D.C. Con-
verter Transistor (6A Voltage Rating
45V, 6A Beta 30-90).

NKT 403 24V High Gain Power
Amplifier Transistor (0.5A Voltage
Rating 60V, IA Beta 50-150)

NKT 404 I2V High Gain Power
Amplifier Transistor (0.5A Voltage
Rating 45V, IA Beta 50-150)

DATA SHEETS ARE AVAILABLE DIRECT FROM
NEWMARKET TRANSISTORS LIMITED

(NWT)

e6
HIGHER VOLTAGES

HIGHER CURRENTS

HIGHER POWERS

HIGHER GAINS

THE NKT 400 POWER
with these characteristics:

6.0A Current Gains of

6.0A Voltage Ratings

Max. Tj Rise above 25°C

Beta 3A,'Beta 1A

Leakage Current

Saturation Voltage

6.0A Base Drive Voltage

Thermal Derating Factor

Frequency Cut-off

RANGE includes units

60

(Volts) 60
(°C) 60
(°) 60

(f_tA) 60
(Volts) .60

(Volts) .60

(wc) .60
(mc/s) .60

NEWMARKET TRANSISTORS LTD.
EXNING ROAD, NEWMARKET Tel : Newmarket 3381

MEMBER OF THE

GROUP OF COMPANIES.
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0 FLEXIBLE
-...,?...,.....

.........

REMOTE CONTRO
-...

L
---t)

OUTFITS

Wolff

4),sviONS

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

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

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

Longer controls with flexible casing made to order.
Detailed Parts and Price List available upon

request to Dept. W.

ciffkiez
/NAP US IPAP,AIL JAIVAISA/0/11

THE S. S. WHITE DENTAL MFG. (G.B.) LTD.
Third Avenue, Denbigh Road, Bletchley, Bucks. Tel. Bletchley 3295

R.C.4.

.4111111E...

TYPE 92 Take a long, close look at the Wolf 92 Soldering Iron, at the
perfect balance, solid construction, quality finish,functional
elegance which suggest fast, easy, economical soldering.
Try the Wolf 92 on your next job. See how quickly the tip
heats up, how the working heat remains constant right
through the job. That's because Wolf heating elements put
heat where it should be, right at the working tip. You'll do
a good job better with the Wolf 92,

SEND FOR FULL DETA/LS

WOLF ELECTRIC TOOLS LIMITED PIONEER WORKS
HANGER LANE  LONDON  W.5 Tel: PERIVALE 5631 (10 lines)
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The QUAD speaker uses closely coupled moving elements some two hundred times lighter
than diaphragms of moving coil loudspeakers, thus enabling the air to follow the electrical
impulses with far greater precision. It is extremely analytical and much of the recent improve-
ment in gramophone records can be directly attributed to the use of these loudspeakers for
studio monitoring and quality control.
For the listener in the home "it represents, by a wide margin, the closest approach to truly
natural reproduction of sound in the home that we have yet heard". (American High Fidelity
H.H. Lab. report, November 1960). Send for illustrated brochure to Dept. W.W.

WAD for the closest approach to the original sound
ACOUSTICAL MANUFACTURING CO LTD HUNTINGDON HUNTS
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Idlers CERAMICS
for the ELECTRONIC INDUSTRY

(and Electrical Appliance Manufacture)

Frequelex-for high frequency insulation.

Refractories for high -temperature insulation.

rr

Bullers porcelain for general insulation purposes.

Meticulous care in manufacture, high quality mate-
rial, with particular attention applied to dimensional
precision and accuracy, explain the efficiency and
ease of assembly when using Bullers die pressed
products. Write today for detailed particulars.

BULLERS LIMITED
Milton. Stoke-on-Trent. Staffs.
Phone: Stoke-on-Trent 54321 (5 lines)

Telegrams & Cables: Butlers, Stoke-on-Trent
London Office: 6 Laurence Pountney Hill, E.C.4

Phone: MANsion House 9971

MANY

WI

E.I.D.

THE
MARSH

Tel.

London

MORE PEOPLE ARE USING

C.G.S.
VITREOUS ENAMELLED

REWO U N D RESISTORS

lists

4147

RCSC
Style

CGS
Style

Rating in watts

RCSC Commer-

RWV4-J
RWV4-K
RWV4-L

VPFI
VPF4
VPFIO
VPFI4

1.5
3
4.5
6

2
4

10
14

0.50 to 5k0
0.50 to 15k0
10 to 680k
la to 100k0

R.C.S.C. Type Approved.

 100"l, test and inspection.

 Continuous batch sampling to R.C.S.I I I.

 Guaranteed reliability.

 Competitively priced.

APPROVED Ask for price

C.G.S. RESISTANCE co. LTD
LANE, GOSPORT STREET, LYMINGTON, HANTS.

Lymington 2811

Office: 30 Clarendon Rd. Harrow, Middx. rel. Harrow

TRANSFORMERS FOR
New Industrial Projects

that work to specification

First Time
provide a sound and satisfactory economy.

They can be obtained from : R. F. GILSON LTD.
who provide a first class service to manufacturers
in prototype design and small or medium scale

production of transformers and chokes for

Communications
Electronics

Instrumentation
Automation

Research
Etc. Etc.

If Transformers are your problem
R. F. GILSONWimbledonLTDLet

I l
Solve ita St. Georges Road, ,.

S.W.19. WIM 5695
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CLINCH IT WITH CINCH

CANNON `D' Sub miniature

connectorsBRITISH PATENTS PENDING

COMPACT, ROBUST AND MINIMUM WEIGHT

* /u Wiek 770r1Aktel Elated./

CARR FASTENER CO. LTD., Stapleford,
Phone: Sandiacre 2661. Telex 37637
LONDON: 195-197 Great Portland Street, London, W.I.
Museum 9361.
MANCHESTER: Sunlight House, Quay Street, Manchester, 3.
Blackfriars 2533.
BIRMINGHAM: Silhill House, 2235 Coventry Road, Sheldon,
Birmingham, 26. Sheldon 5208-9.
GLASGOW: Baltic Chambers, 50 Wellington Street,
Glasgow, C.I. City 3202.

Nottingham.

Available in:

Current Rating:
Working Rating:
(Sea Level)
Contact Resistance:
Contacts:

Pins:

Polarization:

Covers:

9, 15, 25, 37 and 50 ways-
with floating mounting
bushes if specified.
5 Amps per Contact.
750 V.-D.C.

< 2.0 milliohms.
Phosphor Bronze; finish
Gold Plate on Silver.
Brass finish Gold Plate on
Silver.
Keystone Shell.
Steel; finish Passivated Cad.
Standard or 90° entry with
Cable Clamps-Steel Cad.
plated.

Joint Service Quality Approved Cert. No. 1323
Manufactured under licence from Cannon Electric (G.B.) Ltd.
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cvaiaztiazi
are making

under licence
the famous

AMERICAN
IN1ERN sTION L T.R. SERIES WHICH ARE ALREADY

BEING USED IN VAST QUANTITIES N
AMERICA AND OTHER COUN TRIES

 International T.R. Series Shields
reduce bare -bulb temperatures by
15`', to 25%.

 International T.R. Series Shields
eliminate vibration.

 International T.R. Series Shields
fit standard sockets.

 International
T.R. Series
Shields are
available in
various
sizes.

Full Technical information
is available on request.

Joint service numbers
have been allocated.

ARRARD
ENGINEERING AND MANUFACTURING CO. LTD.

Special Products Division,
23 Westminster Palace Gdns., Artillery Row, London, S.W.1

Speed your
cargo from

here to there by
ROADAI R

THE COMBINATION of road and air transport, running to
regular schedules, offers you speedy and reliable

services between reception points throughout Great
Britain and the Continent.
Consignments of large indivisible loads or small parcels
are carried with the minimum of handling at extremely
economical rates which include all loading & unloading
charges at Lydd (Ferryfield) and Le Touquet airports.

ROADAIR SERVICES OPERATE BETWEEN
LONDON AND:-

PARIS
LILLE

CALAIS
CHERBOURG

ROUBAIX

LE TOUQUET
TOURCOING

JERSEY
GUERNSEY
ANTWERP

BRUSSELS
COURTRAI
OSTEND
GHENT

EINDHOVEN

With connecting services to and from Manchester,
Leicester, Nottingham and Brighton

ASK YOUR FORWARDING AGENTS FOR FULL DETAILS.

SILVER Cm

SILVER CITY

ROADAIR
CARGO SERVICE
Roadair Services are operated by

Silver City Airways Limited



AUGUST, 1961 WIRELESS WORLD 55

250

240

230

250

240

230

This recording is typical of line voltage conditions in an
industrial establishment where voltage variation is a problem.

Nisitatomovv.if

FLUCTUATING VOLTAGE

becomes constant with a

VOLSTAT

SBCV/2

A VOLSTAT is the answer to many
voltage fluctuation problems.
In most cases, a standard type is
all that is required-but there are
occasions when a special design
may be necessary. Either way,
an 'Advance' Technical
Representative will be pleased to
investigate your own particular
problems, and recommend a
VOLSTAT best suited to your needs.
VOLSTAT stands for a complete
range of Constant Voltage
Transformers produced by
`Advance'-the leading authority
on voltage stabilization.
Full details in Folder D63
available on request.

COMPONENTS LIMITED

MAINS STABILIZATION DIVISION
ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  HAINAULT 4444
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you can FIX
and FORGET

The Hatfield Stabilised D.C. Power Unit LE 42o
is neat and compact, being contained in a standard
C -Core Transformer Case, Style RCL.2i 5, and offers
a high degree of versatility for ease of application.
It is designed to provide a power unit of complete
reliability and proven performance.

Preset output voltage
from 2 to 18 volts

 Output current I A. max.
 Source impedance less

than 0.01 ohm.

 High stabilization ratio
400-1

 Small size, 5 " x 5a "
x 5"

 Ripple 0.7 mV.

The wide range of high quality Hatfield Instruments includes :

R. F. BRIDGE
D.C. AMPLIFIERS

A.C. POWER SUPPLIES
VARIABLE ATTENUATORS

COAXIAL SWITCHES
VALVE MILLI VOLTMETER
BALANCED CRYSTAL MODULATOR
TRANSISTORISED TEMPERATURE CONTROLLER

Write today for illustrated Data Sheets

INSTRUMENTS LTD.,
First with Wide Bond R.F. Transformers.

Dept. WW, BURRINGTON WAY, PLYMOUTH, DEVON.
Telephone : Plymouth 72773 Telegrams : Sigjen Plymouth.

COUNTER AND

FREQUENCY METER

lot4

" giov7N.#e
Model 3006 is one of a very wide range
of this type of equipment which we
are able to supply. Please advise us
your requirements, or ask for fully
illustrated literature.

a

Brief Specifications :
Frequency Measuring Range 0 to 1 M:/s.

Measuring Time 1 mlsec, 10 m/sec, 100 m/sec,
1 sec and 10 sec.

Accuracy ± 1 pulse + quartz accuracy.
Time Measuring Range 10' to 10' sec.
Time Pulse 104/sec, 100 p/sec, 1 m/sec,

10 misec, 100 m/sec, 1 sec, 10 sec.
Frequency ± 1 time pulse ± quartz accuracy.
Standard Quartz

Frequency 100 kc/s + 1 x 10-' per week.O 0000000000111000
D.I.A BERLIN

GERMAN DEMOCRATIC REPUBLIC

0110
a
a

a

a

 le

Apply to Sole Agents for U.K., Canada, Australia, New Zealand,
Singapore, Malaya, North and South Rhodesia, Nyasaland, Portugal.

TELEMECHANICS LTD
Tolemax Works, Brokenford Lane, Totton,
Southampton. Telephone: Totton, Southampton 3666
Cabks: "Telenet" Totton, Southampton
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provide

for any

foreseeable

developments

GENERALLY SPEAKING . . .

Teleng are specialists in designing and plan-
ning systems to meet YOUR individual
requirements. Whether it is a simple
amplified aerial scheme for a few flats or a
scheme for large urban area coverage,
expandable to thirty carriers of any
transmission standard having many thous-
ands of outlets. Teleng will provide the
answer.

Teleng services include . . .

AERIAL SITE SURVEYS
SYSTEM DESIGN

PLANNING AND QUOTATION
SCHEDULES

CABLING AND EQUIPMENT
INSTALLATION

ECONOMIC ADVICE AND
CAPITAL EASEMENT SCHEMES

WELCOME TO

STAND 107
Radio Show EARLS COURT

22 Aug - 2 Sept
To see the latest TELENG developments

VHF =- UHF PAY/TV COLOUR 625 LINE

Zook iade/idaig&4144,

AND BE PREPARED FOR EVENTUALITIES

TELENG LIMITED
TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD ESSEX Ingrebourne 42976-7-8
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The first comprehensive survey - Transmission - reception - servicing

COLOUR
TELEVISION

NTSC System, Principles and Practice

P S Carnt B Sc (Eng) AMIEE & G B Townsend B Sc F Inst P MIEE AKC

A comprehensive survey of the British
adaptation-already applied in closed
circuit colour television and by the BBC-
of the American N.T.S.C. system. A
working knowledge of black and white
television is assumed, and while the
treatment is largely non -mathematical,
the more advanced mathematics is given
in the Appendices. Introductory chapters
are included which will enable the reader
to understand the principles of colour
measurement and the behaviour of the

from leading booksellers

Published for WIRELESS WORLD by

ILIFFE Books Ltd. DORSET HOUSE,

human eye in relation to colour reception.
Most aspects of the transmission and re-
ception of colour signals are discussed,
though the emphasis is on the latter.
For the service engineer, chapters on fault
finding have been included which illus-
trate the practical approach to colour
television. Block diagrams, given as well
as full circuits, explain the connection
between various component units. Pro-
fusely illustrated throughout.

85s net by post 86s 9d 487 pages

STAMFORD ST., LONDON, S.E.I

MINIATURE ELECTRIC BULBS

FROM 1V to 50V
IN SIZES FROM 4.5mm to 18mm DIAMETER

After nearly 30 years of specialising solely
in the production of Miniature Electric
Lamps, we have accumulated a store of
information that is freely available to the
Electronics Industry. You are invited to
write or phone us for any information you
may require about Miniature or Sub Mini-
ature Filament Lamps for use in existing

or new projects.
VITALITY BULBS LTD.

Neville Place, Wood Green, London, N.22 Phone: BOWes Park '016

TRANSFORMERS
COILS LARGE OR SMALL QUANTITIES

CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,

CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC.

123-5-7 PARCHMORE ROAD THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST 1933

A

with Trigger -Action
Spring -Loaded Clips

PRESS TRIGGER
TO OPEN

RELEASE TO GRIP

For Safety's Sake
use AVO Prodclips

Patent No. 748811

Safety first every time with these patented spring -
loaded AVO prodclips.
Cleverly designed for use as insulated prods, they are
invaluable for reaching and holding test points which are
difficult of access.
Suitable for use with AvoMeter, Multwanor and Avo Electronic
Test Meter Leads.

.1a.'\YIDLT3E)
Post Free 15/- per pair

AVOCET HOUSE . 92-96 VAUXHALL
BRIDGE ROAD, LONDON, 8.W.1

i7

VIGtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES



AUGUST, 1961 WMELESS WORLD

meters made to measure

This Multi -range E.H.T. Series 705
meter is one of a number of instruments
supplied to the M.O. Valve Company Ltd.
by Anders Electronics at very short notice.
These meters are used in the M.O. Valve
Company Production Test Equipment for
Travelling Wave Tubes shown here. Just
the kind of work Anders excel in: special
meters for very special equipment. Anders
are indebted to the M.O. Valve Company
for their kind permission to illustrate this
test gear.

Dc
KILOVO LTS

ttCYRONICS LTC
LONDON

f$Ostmk ;33

special EHT meter
rushed through for
MO Valve Company
The Anders Instrument Centre is in a unique position to meet the most
urgent, and the most unusual, meter requirements from production,
development and research. Many standard meter ranges are available
immediately from stock. Non-standard meters are calibrated, tested
and normally ready within 10-14 days. All shapes; sizes from 1 to the
largest switchboard meters. All well-known makes and all types
including moving coil, moving iron, thermocouples, electrostatic,
dynamometers and full range of meter accessories. Anders would like
to demonstrate the kind of service they can give you and look forward
to your enquiries, by letter or by telephone.

ELECTRONICS LIMITED
103 Hampstead Road, London NWI. Tel: EUSton 1639
Contractors to GPO and Government Departments.
Ministry of Aviation approved.

METERS, ELECTRONIC AND. TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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WE SEND THE BEST OF BRITAINS MI EVERYWHERE
11

PLEASE NOTE-Prices quoted subject 1 Microphones by Lustraphone, Reslo,
C12 to alteration in accordance to those Acos, Simon, etc.
w,advertised by manufacturers at time  TAPES BY ALL LEADING MAKERS
il.2 of receipt of order. * SPEAKER SYSTEMS
1 111 * RECORDERS

Brennell Mk. V

Vortexion W.V.A. 1E93 13 0 $268
W.V.B.ortexion.V.B. £110 3 0 $315

64 gns. $192=I Brennell 3 Star Stereo 895 gns. $267
gns. $751

010111
Clarion Transistor
Cossor 1601 4 Tr 37 gns. $111
Cossor 1602 4 Tr. 3 spd 59 gns. $127

Ferrograph 4AH 86 gns. $258
Ferrograph 4AN 81 gns. $243

WI Ferrograph 808 Stereo 105 gns. $315
Grundig TK I 26 gns. $68tall Grundig TK55 Stereo 92 gns. $276= Grundig TK20 with Mic 42 gns. $126

WC.Grundig TK24 55 gns. $165
Grundig TK30 65 gns. $195

WA. Philips 4 Track EL 3542 59 gns. $117
Philips 4 Track Stereo

111
EL 3536 92 gns. $276(.4 Philips 4 Track 34 gns. $102

Reflectograph "A" I Tr 105 gns. $315
EC Reflectograph "8" 4 Tr 115 gns. $345

III Stuzzi Magnette 59 gns. $177

3, Stuzzi Tri-corder
* DECKS

63 gns. $189

*DECKSC=I Wearite 4A mono E36 10 0 $105

= Wearite 48
Brenell /1k. V

E41 10 0 $119
28 gns. $84

Brenell Stereo Deck E33 16 0 $101
AKG. C12, Condenser E185 0 0 $535
AKG. D.I9. Dynamic E19 10 0 $56

Quad Electrostatic E52 0 0 $149
Wharfedale SF13/3 £39 10 0 $113
Wharfedale Coaxial 12 £25 0 0 $72
Wharfedale Golden 10 £8 14 II $20
Tannoy I2in. Monitor £30 15
Tannoy I5in. Monitor 7 100

0
0

WB. 1016
£179:,;Good mans AL.I20

3
0

$16
$84

Good mans AL.100 £23 10 0 $67
Goodmans Triaxiom £25 0 0 $72
Good mans 300 Ell 5 9 $32
Good mans 400 £16 I 0 $41
Kelly Ribbon Mk. II E10 10 0 $30

* MOTORS AND PICK-UPS
Decca Stereo P.U. corn-

piece E21 0 0 $45
Lenco GL60 Trans. Unit C27 12 6 $60
Lenco GL58/R, Stereo

P.0 E24 5 7 $53
Garrard 301 E22 7 3 $49
Garrard 4HF/Stereo P.U E19 4 8 $45
Connoisseur Motor Type

E27 16 I $59
Connoisseur, 2 sp. Motor C16 13 I $36

700 £9 14 9 $21

* AMPLIFIERS & TUNERS
Quad 22 -Control Unit E25 0 0 $73
Quad II Amplifier E22 10 0 $65
Leak Stereo 20 Amp £30 9 0 $87
Leak Point One Pre-

Amp. £21 0 0 $60

MODERN ELECTRIC:11D'

Rogers Junior Stereo £28 10 0 $32
Rogers Master Stereo

Unit 435 0 0 $100
Quad FM Tuner £28 17 6 $60
Chapman AM/FM E29 8 0 $60
Enquiries for all items by firms men-
tioned in this advertisement invited.

rSIMON " ECHOREC " UNITS
I BINSON STANDARD ECHOREC pre-

amplifier unit enables echoes to be
imposed on signals between micro -
phone (or other source) and amplifier
or recorder. 3 channels available, and
timing of echoes is controllable.

I Details on request. 140 gns. $420
Binson " Baby Echorec," similar to
above, but for single -channel working.

100 gns. $300
PROFESSIONAL AND TRADE DIS-
COUNTS.

 FULL OFFICIAL RATES OF EX-
CHANGE FOR PAYMENT IN
ANY CURRENCY.

 MANY ITEMS FOR 110 VOLTS A.C.
 TRANSISTOR RADIOS.
 ACCESSORIES.
 LARGE AND UP - TO - DATE

STOCKS.
 PROMPT REPLIES TO ENQUIRIES.

Carriage charged at cost.

Export prices in U.S. dollars

120 SHAFTESBURY AVENUE LONDON
(3 mins. from Piccadilly Circus and opposite

Columbia Cinema)

Tel: 1EM 7587 & COV 1703 Cables: MODCHAREX, LONDON

Mechanical
Relay Latch I

FOR
P.O. TYPE

3000

LDoes not impair the
versatility of the
contact arrange-
ments, nor affect the
normal mounting
position.

This latching device
enables the P.O.
3000 type relay to be
held in the closed
position when the
coil is de -energised
and until manually
released.

WILL TRIP
AND HOLD

ON A.C. OR D.C.
SID IMPULSE

TIlustrations
show 3000 Type Relay
fitted with "Remote" or
"Local" release latch.

EITHER TYPE CAN BE FITTED TO YOUR
EXISTING 3000 TYPE RELAYS IN A
MATTER OF MINUTES.

Please send for illustrated leaflet.

A NEW ADDITION TO THE P.O. 3000 TYPE RANGE
THE " REMANENCE RELAY " Details on request.

jack -0,51bY (Wei )".a.
(DEPT* TUDOR PLACE, LONDON, W.1
TELEPHONES:MUSEUM 7560 L/0,1614401 41321

A wide range of LAMPHOLDERS for
use in circuits up to 380v using NEON
and FLUORESCENT neon lamps or
low voltage filament lamps are

available.

* Full details and catalogues from :

NEOFLEX LTD.
123a NEASDEN LANE, LONDON, N.W.10

Tel : DOLL'S HILL 7671 & 7881



AUGUST, 1961 WIRELESS WORLD 61

SUPERB EQUIPMENT BY

111111111111111111111111111111111111111111111111111111111

==-

-a=

New Craftsman Speaker, MAJOR Sin.
and 3M, speakers 30-15,000 cycles,

= £25,1514 inc. Tax.
MINOR Sin. speaker
inc. Tax, finished Vynair plastic
with medium walnut and matt black= trim.

VCR SMEARS
ortu wommitaz

ftereo =
Pickup ==-
Mark III =
Designed =.
to accept E_=
both mon- =

aural and stereo heads.
= Adjustable for heights of =
= various turntables. Pickup
a- head specification identical
= with the Type CSI. Arm

only £3119111 inc. Tax.
Stereo head VARA].
inc. tax.

=-

=-. Mark II Diamond head
= £811313 inc. tax.
= Mark II Sapphire head
= £411313 inc. tax.

Please write

A R SUGDEN &,COENGINEERS) LTD.

aStereo-=_Pickup
= Type CS1

Pickup arm -=
fitted with -=
integral lilt- =

.ng device. The pickup
head employs miniature
ceramic units, frequency
range 20-10,000 c.p.s.,
output 20mV with channel
separation ofof 20-25 dbs. =
Downward pressure 31-4
grams.grams. Diamond stylus. I,:
Will accept Mark II
monaural heads. Pickup
(complete as illustrated) =
£12119110 ino. tax. =
Pickup head 27/19/11,
inc. tax.
Pickup arm f4/19/11.
inc. tax. =

for Leaflets.

MARKET STREET, BRIGHOUSE

= THE CRAFTSMAN

2 -speed transcription motor finished
in matt black and silver. Full 12in.
heavy aluminium turntable. 2 speeds
335 and 45 r.p.m. Synchronous motoi
dynamically balanced, precision
ground and lapped shaft; nylon
adjustable bearings: neon on/off
indicator. PRICE 0.811311 inc. tax.

-=-

Stereo Amplifier and Control Unit
72:- Type 500.

Twin channel with ultra -linear
output stage. Inputs for P.U. Tape

= and Radio, sensitivity being OmV.
Separate treble and bass controls.

=_ Pre -amp. £16/101-.
= Amp. £241101-.

T1111111111111111111111111111111111111111111111111111111

TURN YOUR LIVING ROOM into a CONCERT HALL!

The

4

REVERBERATION
UNIT

makes music as

LARGE AS LIFE
Added on to your radio, record
player or tape recorder, the Bird
Reverberation Unit gives concert
hall acoustic dimensions to your
room. It brings a startling new
reality to monaural or stereo
reproduction.

19 Gns. Legs 30'- extra

Manufactured by SYDNEY

You must have this

NEW DIMENSION
to your music

ASK YOUR DEALER FOR A DEMONSTRATION
S. BIRD & SONS LTD., Poole, Dorset
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AUTOMATIC

COIL WINDING MACHINE
Type A1/1 (25/50 S.W.G.) Type Al/X (19/46 S.W.G.)

THESE MACHINES INCORPORATE THE
FOLLOWING FEATURES :-

Infinitely variable wire gauge adjustment with
easily read scale calibrated in .00lin. Width
of coil quickly adjusted within fine limits.
Adjustable tailstock fitted with spring loaded
live centre and quick release lever. Machines
to stop automatically at a required number of
turns can be supplied.

We will be pleased to send you an illustrated
leaflet giving a full technical specification on

request.

KO ECILLemRK b. 73 UXBRIDGE ROAD,

EALING, LONDON, W.5 EALing 8322

A
SPEAKER SYSTEM

MODEL W3

WITH CLEAN BASS

A 3 -speaker system in which
compactness has been achieved
without sacrificing quality of

reproduction and without introducing " small box "
tonal character. It is ideal for use on a stereo or single
channel input where room space is limited, as the
cabinet is suitable for floor or shelf mounting. The
sensitivity is high enough to give full domestic volume
with any good commercial FM receiver with about
3 watts output.

BASS In this model LF output is produced by
a 12- unit type WLS/I2 fitted with a soft fibrous
cone for smooth response. The special roll surround
permits large distortion -free excursions with fundamen-
tal resonance below 25 c/s.

TREBLE The upper registers are handled by 5"
and 3" units connected in parallel via a quarter section
1 kc/s dividing network, with an extra series capacitor
to protect the smaller speaker.
Two volume controls permit adjustment of midrange
and treble to give tone control and facilitate balancing
different speakers on stereo.

Cabinet size 28" x 14" x 12"
Weight 48 lb. complete
Impedance 15 ohms
Max input 15 watts

£39.10.0
complete, tax free

The elegant cabinet is available in a choice of walnut,
oak or mahogany veneers. Also available in whitewood,
price £36 10s. Od. Tropical model made with resin -
bonded plywood can be supplied at £2 Os. Od. extra.

"Wharfedale
WIRELESS WORKS LTD

Telephone: Idle 1235/6 Telegrams 'Wharfdel Idle Bradford

I FOR FULLY DESCRIPTIVE LEAFLET on Cabinet Models

POST THIS COUPON (Unsealed 2d. stamp) TO
WHARFEDALE WIRELESS WORKS LTD., IDLE, BRADFORD,

YORKSHIRE

I NAME
I ADDRESS

(W.W.2)
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DEPENDABLE
ELECTRONIC

CONTROL
EQUIPMENT

Large stocks always available of the following:-
P.O. type 3,000 and type 600 relays,

transistor relays, Siemens high speed relays,
sealed relays by G.E.C., S.T.C. Siemens

etc. Rotary transformers by Delco, Hoover etc.

I . BUILT TO SPECIFICATION
Realistic delivery dates for all
types of equipment including

HEAT CONTROL UNITS
POWER SUPPLY UNITS
RELAYS TO SPECIFICATION
PHOTO -ELECTRIC UNITS
BATCH AND PROCESS COUNTERS
ELECTRO-MAGNETIC COUNTERS
SECURITY DEVICES
TRANSISTOR RELAYS
CONTACT TYPE: For use with moving coi: meters,
contact thermometers etc.
VOLTAGE TYPE: (300 micro amps at I .5vDC or 2-
10 micro amps at 100-150 milli -volts) for photo -electric
equipment, bridge circuitry etc.

ENQUIRIES TO

DEPENDABLE RELAY CO. LTD
INCORPORATING DEPENDABLE RADIO SUPPLIES

8A, Ainger Road, London NW3. Tel: PRI 8161
CONTRACTORS TO H M GOVERNMENT

rrwirirrirrIrprrrvorm,
7

1E

Pd

MODEL LI0 HIGH FIDELITY 10 WATT
AMPLIFIER

WITH SEPARATE PRE -AMPLIFIER
Supplied complete Retail

only (i.e. Main Price
Amplifier and Pre -amp.) 15 GNS.
Size of main amplifier 9in. x 7in. x 5in.,
Pre -amp 11 in. x 4iin. x 2fin. Front
Plate I2in. x 31in. Stoved Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 10Ib. Pre -amp. 31b. For 50/60
c.p.s. A.G. mains 200-230-250 v. or to
order for export.
The Following Outstanding Test Figures
include Pre -amplifier.
Sensitivity (for 10 watts)
L.P. 25 m.v.
78 r.p.m. 20 m.v.
Radio, 35 m.v.
Microphone, 2.5 m.v.
Input Impedance
All inputs 500k. Plus lOpfd.
Frequency Response
+2 d.b. 30-25,000 c.p.s.
Power Consumption
90 watts.
Maximum Power Output
In excess of 12 watts.
Negative Feedback
Total 32 d.b.

For HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! Also Available

HARMONIC
DISTORTION
(Inc. Pre -amplifier)
0.09" measured at 10 watts.
Damping Factor 35
Bass Control
--9 d.b. to -9 d.b.

at 50 c.p.s.
Treble Control
1-9 d.b. to -9 d.b.

at 12,000 c.p.s.
Hum Level
- 70 d.b.
Filter
-7 d.b. at 9 Kc/s.
-10 d.b. at -5 Kcfs.

TRADE AND EXPORT ENQUIRIES TO:

MULLARD VALVES:
EF86 (I); ECC83 (2); EL84 (2)
EZ8I (I).

OUTPUT MATCH INGS
For 3 ohm and 15 ohm LiSpeak-
ers from high-grade sectionally
wound output transformer.

RESERVE POWER SUP-
PLY (for Radio Tuner) 300 v.
30 m.a. smoothed and 6.3 v
1.5 a. at 4 -pin socket.

LINEAR PRODUCTS LTD.

The L45. Compact High
Quality 4-5 watt amplifier
Size approx. 7-5-5iin. high. Sensitivity
is 28 millivolts so that the input socket
can be used for either microphone or
gram., tape, radio tuner, etc. B.V.A.
valves used are: ECC83, EL84, EZ80.
Controls are: VoI.,Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3
ohm loudspeaker. Retail price ES/19/6.
THE LT54 TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm loud-
speaker and practically any make of
deck. Negative feedback equalization
adjustment by multi -position switch
for Ii, 31 and 7f per sec. Retail price
12 gns.
DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
CONCORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail 16 gns.
L50 50 WATT AMPLIFIER. Size
approx. 14x10x8in. Sensitivity 25 m.v.
Outputs for 3 and 15 ohm speakers.
Retail price 22 gns.
L5/5 STEREOPHONIC AMPLI-
FIER. Sensitivity 10 m.v. Output 5
watts on each channel. Retail 12 gns.

ELECTRON WORKS,

ARMLEY, LEEDS.
Tel.: Leeds 63-0126

(3 lines)



64 WIRELESS WORLD AUGUST, 1961

The
Super i
Soldering Iron
heats up from cold

in Q seconds
Designed on an entirely

new principle, this light-

weight, versatile iron is

eminently suitable for

soldering operations in the

radio, television, electronic

and telecommunication

industries. For test bench

and maintenance work it is

by far the most efficient and

economical soldering

iron ever designed.

Activated by light thumb pressure on
the switch ring. When pressure is
released, current is automatically
switched off -thus greatly reducing
electricity consumption, wear on
copper bit and carbon element.

Can be used on 2.5 to 6.3 volt
supply (4 volt transformer
normally supplied) or from a
car battery.

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

Simple to operate; ideal for
precision work.

Requires minimum main-
tenance -at negligible cost:
shows lowest operating
costs over a period.

LIST PRICES

IRON 39/6

TRANSFORMER 35/6

All prices and trade dis-
counts subject to revision

ENTHOVEN SOLDERS LTD.
(Industrial Equipment Division)
Sales Office & Works :
Upper Ordnance Wharf, Rotherhithe Street,
London, S.E.16. Tel.: BERmondsey 2014.

Head Office :
Dominion Buildings, South Place, London, E.C.2. Tel.: MONareh 0391

Length, 10";
weight, ozs.

For best results
with this iron

use ENTHOVEN

SUPERSPEED

CORED SOLDER

and ALUMINIUM

CORED SOLDER

1

M. R. SUPPLIES, LTD.
Universally recognised as suppliers of UP-TO-DATE MATERIAL which does the job
properly. Instant delivery. Careful packing. Satisfaction assured. Prices nett.
SHADED POLE INDUCTION MOTORS, Brand new, B.T.H. Dual voltage 115/230 v.
A.C., 2400 r.p.m. 8 -watts. Silent running -no interference. Suitable for fan and
model drive, tape recorders, mixers, etc. 2716 (despatch 2/-).
SMALL GEARED MOTORS, large range of speed from I r.p.m. to 800 r.p.m and
torque up to 75 lbs./ins. Please write for our current nett list GM. 361 giving full
details.
CAPACITOR/INDUCTION MOTORS (B.T.H. & G.E.C.) 1/10th h.p., 2,850 r.p.m.
220/250 v. A.C. Length of body 6 in., Ilia. 31 in., shaft pro). 1 in. Foot -mounted.
With condenser. 57/6 (des. 2/6). Exceptionally fine offer.
EXTRACTOR FANS. New miniature model complete with outside cowling and
indoor shutter, circular motor housing only 4lin. diameter. Easily mounted in small
window pane. Silent induction motor. 200/250 v. A.C. (no interference). 3,500 c.ft./
hour. Mounting instructions with each. Remarkable offer, 59/6 (despatch 3/6).
We still supply our well-known bin. (29/1218), Bin. (25/5/-) and 10in. (25/12/61
Extractors Idea. any one 3/-). Details on request.
SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 cis. Self-starting,
2in. dia. by 11 in deep. 1 r.p.m. 1 r.p.h. and 12 r.p.h. Any one 37/6 (des. 1/-).
Also high -torque model (G.E.C.) 6 r.p.m. 57/6 (des. 1/-). These are suitable for dis-
play turntables.
MINIATURE COOLING FANS. (200/250 v. A.C.) with open type induction motor.
3in. by 2lin. by lf in. and 4 In. 4 -bladed metal impeller. Ideal for projector lamp
cooling and convector heaters, etc., 28/8 (despatch 2/-).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 c/s. Fitted with
spindles for hours. minutes and seconds hands. Self-starting, central hole fixing.
Dia. 2lin., depth behind dial only lin. Very latest model. With dust cover, 29/6
(despatch 1/6). Sets of three hands to fit in good style for 5/7in. dial, 2/6 set, or
8/101n. dial. 8/6 set.
AIR BLOWERS. Powered with BTU Cap./Ind. Motor, 230/250 v. A.C. Duty 190
CPM (free air) 90 CPR at 1.9in. W.G. Overall length llln., height Sin., width 8in.
Inlet 31in. dia. Outlet 3in. dia. Very efficient units, complete with condenser, brand
new, 18/10/- (despatch U.N. 6/6).
SYNCHRONOUS TIME SWITCHES. (Sangamo) for accurate pre-set switching opera-
tions on 200/250 v. 50 c/s. Providing up to 3 on -off operations per 24 hours at any
chosen times, with day -omitting device lose optional). Capacity 20 amps. Com-
pactly housed 4in. dia., 31in. deep. With full instructions. 25/8/8 (despatch 2/6).
Also Smith's Relvon Twin -circuit model 20 -amp. switching, 27/8/- (des. 2/61.
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better lob obtainable
any price. 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising
motor with fixing bracket. foot control and switch, needle light with switch, belt, etc.,
and instructions for easy fixing to ANY machine.  The complete outfit still 26/15/.
(despatch 3/-).
SYNCHRONOUS TIMERS (by well-known British maker -brand new). Good news
for those who applied too late for first supply -a limited new delivery now available
200/250 v. 50 cis. Providing any " on " period between 5 mins. and 8 hours, switching
" off " at the end of the set period. Made for electric cookers and suitable fur many
other purposes -tape recorders, (immersion heaters, etc. Capacity 25 amps., fitted
neon indicator. Housing Sin. sq. by 3iin. 24/12/6 (despatch 3/-).

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone : MUSeum 2958)

BROOKES Cii/CaeS
mean

DEPENDABLE
frequency
control
Illustrated left is a Type M
Crystal Unit from a range
covering 8 Mcis to 17 Me/s.
 Frequency 12,500 kc
 Hermetically sealed

metal can.
 Frequency tolerance ±

0.01% of nominal at
20°C., or better for
special applications.

All Brookes Crystals are made to exacting standards and

close tolerances. They are available with a variety of bases

and in a wide range of frequencies. There is a Brookes

Crystal to suit your purpose -let us have your enquiry now,

(Z)
BROOKES

Brookes Crystals Ltd.,
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.

LASSELL STREET, GREENWICH, S.E. 10
Telephone: GREenwich 1828

Grams: Xtals, London, S.E.I0. Cables: Xtals, London
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... for faultless
performance

in any sphere!

FIST MICROPHONE
Moulded in Nylon, this attractively designed
unit is weather-proof and almost indestructible
under the most adverse conditions. It has a
positive action Double Pole changeover switch,
and is available with either Carbon or Electro-
magnetic Transmitter. When fitted with the
H/M Inset it also operates as a receiver. For
use on Mobile Radio, Walkie-Talkie, Police
Motor Cycle Wireless, etc.

UNIVERSAL
HANDSET
Moulded in Cycolac-one of the toughest plastic
materials ever produced, this beautifully styled,
robust and lightweight instrument is designed to
accommodate any known Transmitter or
Receiver Inset. Built-in Double Pole change-
over switch is also available. Standard Insets :

Moving Coil, Electro-magnetic, Single Carbon
and Double Button Carbon. For use on Radio
Stations, Mobile Radio, Wa;kie-Talkie, Police
Car -Radio, etc.

SUP

HEADPHONES

The " Super K " Headphones are the newest
product of S. G. Brown Ltd., and are designed
especially for High Fidelity Stereo requirements.
They are attractive in appearance, extremely
comfortable to wear and incorporate plastic head
band and earpieces.

Write for full details to:-

J*4*A:4 -44H
W: 4,4,

LTD.

1-1C 1111,7t7L 7" 1.C.M

ES D33,.M X...M"'Ne"

GROUP
Shakespeare Street Watford Herts.

Telepho:e: Watford 27241

TYPICAL SPECIE
Initial contact resistance
After 10,000 operations

Insulation resistance :
Between contacts ..
Between contacts and spindle

Contact rating

Capacity between contacts or contacts and spindle
Indexing interval
Turning torque

Maximum end stop torque ..

Weight :

Single bank switch ..
Each additional bank ..

ARDENTE ACOUSTIC LABORATORIES LTD
8-12 Minerva Road  North Acton  N W10

50 mA at 300v DC or AC.
500 mA at 30v DC or AC.
0.5 pF approx.
60°.

5 to 20 oz.ins., 360 to 1440 g.cms.
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FULLY TYPE APPROVED
TO A.I.D., A.R.B., & ADMIRALTY

Oit THE MOST RELIABLE

K3,000 type RELAY

"PLUG -/N ft
3,000 type RELAY
with TRANSPARENT DUST COVER

and PLUG-IN BASE
as used exclusively in

BERKELEY POWER STATION

NOW SUPPLIED AS FOLLOWS :-
 6 CHANGE-OVERS LIGHT DUTY
 6 MAKES OR 6 BREAKS HEAVY DUTY
 2 CHANGE-OVERS HEAVY DUTY AND

2 CHANGE-OVERS LIGHT DUTY
 TRANSISTORISED TO OPERATE AS LOW AS

3 MICRO -AMPS
 A.C. OPERATION FOR: 6 V. 12 V. 50 V. 110 V. AND

250 V. A.C.
 DOUBLE WOUND COILS
 P.T.F.E. INSULATION
 OPERATE AND DELAY UP TO 5 SECONDS

A.D.S. RELAYS LTD
89 - 97, ST.JOHN STREET, CLERKENWELL,E.C.I

Telephone: CLErkenwell 3393/4 5

miniature
soldering iron

For mains or low voltage
6, 12, 24, 28, 50, 110,

200, 220, 240v.

Sharp, strictly con-
trolled heat for fast
and safe soldering of
transistors, printed
circuits.

Easily interchange-
able bits in 6 sizes
slide on and off stain-
less steel shaft, with
element inside for
highest efficiency.

Bits are of hard-
wearing alloy, heavily
nickel -plated and
split to prevent stick-
ing to shaft.

List prices 25/- (up to
50 v.) 29/6 mains volt.
Ask for leaflet and
list of stockists.

A N T E X
7-8 IDOL LANE LONDON EC 3
Tel: MANsion House 2716
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IN PARIS PORTE DE VERSAILLES

FROM 16TH TO 20" FEBRUARY 1962

5
th INTERNATIONAL

EXHIBITION
OF ELECTRONIC
COMPONENTS
The greatest world meeting in the field of electronics

FEDERATION NATIONALE DES INDUSTRIES ELECTRONIGUES

23, rue de Lubeck - PARIS -16' - Passy 01-16

GOODMANS
True High Fidelity

at an economical figure
AXIETTE
A full -range 8" unit giving an
exceptionally smooth and well -
damped overall performance.
Choose the AXIETTE for com-
pact low powered systems where
first-class results are needed.
6 Watts. 40-15,000 c/s.
Price £S.O.O.plus P. Tax £1.12.1.

AXIOM 110
A full -range 10" High
Fidelity Loudspeaker which
is ideal for all monophonic
or stereophonic domestic
installations, giving smooth
distortion -free coverage from
40-15,000 c/s. Die-cast
chassis. 10 Watts.
Price £3.15.9.
plus P. Tax £1 .43.

FREE ON APPLICATION-

AXIOM 112
A full -range 10" High
Fidelity Loudspeaker with
all the features of the
AXIOM 110 but with a
more powerful magnet
system, handling 12 Watts
with exceptional fidelity and
freedom from distortion.
40-15,000 c/s.
Price £6.8.8.
plus P. Tax £2.1.4

GOODMANS HIGH FIDELITY LOUDSPEAKER MANUAL.
GOODMANSINDUSTRIES LIMITED,
Axiom Works, Wembley, Middlesex.
Tel : WEMbley 1200 (8 lines) Cables : Goodaxiom, Wembley, England.

J52 WW

ogoodleths
use

itadioopores
quality

components

for design

development
and

prototype
work

components are
delivered absolutely "by return"
Radiospares
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CAMERAS
FOR

ELSTREE

Ten Pye 41" image Orthicon Camera
Chains have been chosen to equip the
new ATV studios at Elstree. These
cameras, with ancillary Pye equipment,
can operate on 405, 525 or 625 line
systems. Cameras, picture monitors,
switchable pulse and sound equipment
have been developed by Pye TVT
engineers to help make the new ATV
studios among the most modern
in the world.

PYE T.V.T. LIMITED  CAMBRIDGE ENGLAND
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" BELLING -LEE " NOTES
No. 31 of a Series:

Some mechanical aspects of
design, part 4.

Last month we outlined the unique
properties of beryllium -copper, which
render it such an excellent material
for making resilient electrical con-
tacts, amongst other things. Unfor-
tunately it is not a cheap material
if compared with copper, brass and
steel. This is because beryllium is
comparatively rare, i.e., it does not
occur very abundantly in nature, nor
is it easily extracted from its ores,
and, since it forms only about 2%
of the content of the most important
of the commercial beryllium -copper
alloys, very close control of alloying
is necessary. Beryllium -copper is
consequently sufficiently expensive
for its use to be confined to applica-
tions in which one or more of its
properties can be usefully exploited.
In this connection, it should be borne
in mind that high basic cost does
not necessarily mean that the material
is uncompetitive with cheaper metals,
for in many cases this may be largely
offset by simpler and cheaper pro-
cessing routines, coupled with a
lower reject rate.

Now what of the finish required
for electrical work? We have already
said that the alloys possess good anti-
corrosion properties; in this they are
comparable with copper, and better
than most ordinary steels. They are
attacked by sulphur and certain of
its compounds, particularly those
which are gaseous, and lubricants
containing this element should be
avoided. Under oxidising conditions
the film of beryllium oxide, which
forms very quickly on the surface,
is protective (i.e., anti -progressive)
and for ordinary applications beryl-
lium -copper may therefore be used
untreated, as we do in our Unitor
sockets; the thin oxide film is broken
down mechanically in the action of
insertion, after which the points of
contact are protected, of course.
It has a lower contact resistance
than brass, and although the brass
plug pins would also be cleaned on
insertion, it is normal to plate them
to improve the overall contact resis-
tance.

However, good as clean beryllium -
copper is, in order to achieve really
low contact resistance at very low
circuit voltages, plating is desirable.
This applies for instance, in transis-
torised circuits, e.g., in printed cir-
cuitry for computers. Of the many
different plated finishes that can be
used, exhaustive tests by various
authorities have proved that gold
is the best, despite its high price,
and if the surface area to be treated
is kept reasonably small the cost
need not be prohibitive. But now
we meet a number of conflicting

factors. To ensure that the voltage
at which the resistance will remain
low over long periods without dis-
turbance is kept to a minimum,
contact pressures must be high.
However this in turn leads to exces-
sive wear and limits the number of
insertions and withdrawals that can
be made before the gold becomes
seriously displaced. Use of a hard
gold* produces an improvement, but
very hard gold is liable to craze on
flexing, and then corrosion can take
place through the cracks. A table can
be made showing the number of
satisfactory insertions that can be
achieved with different contact pres-
sures, and the optimum value must
be chosen in relation to the range of
applications envisaged. For " Belling -
Lee " printed circuit edge connectors
a value has been selected which gives
an expectation of reliable performance
in excess of 25,000 insertions and
withdrawals.

The effectiveness of plating is
measured by the thickness and
uniformity of the coating, and its
adhesion to the under -surface. Good
adhesion calls for careful preparation
to achieve scrupulous cleanliness
of the piece parts, including freedom
from beryllium oxide. The oxide
scale formed during heat treatment
can be removed by pickling in a
solution of sulphuric acid (20% by
volume), preferably used hot, but
care must be taken not to overdo this
otherwise the surface may become
unduly roughened, with obvious
detrimental effects, and deterioration
of the mechanical properties particu-
larly under conditions inducing fatigue.
If the parts have already been
de -scaled and stored, there will be
a film of oxide (perhaps invisible)
on the surface, which must be elim-
inated immediately prior to plating,
and this may be done by any of the
different dipping processes which
are applicable.

The quality of the plating is
maintained by regular chemical analy-
sis of the solution in the bath, and
monitoring the plating current by
means of a watt-hour meter. Each
individual contact has its contact
resistance measured, while continual
checking of the plating thickness is
carried out by measurement of micro -
sections.

*Pure gold is soft, but it may be
hardened by alloying it with small
quantities of silver, nickel, etc., which
also act like " sand on the rails."

Advertisement of
BELLING & LEE LTD

Great Cambridge Road, Enfield,
Middx.

"RelliKettee"
CONTINENTAL

TERMINAL
L1499

This is a new general-purpose ter-
minal, in contemporary styling and
materials, at a moderate price. The
head is moulded in polypropylene, in
a range of six colours, black, blue,
green, red, white and yellow, and the
terminal can be used with a variety
of six standard panel fittings. The
clamping gap is provided with a
cross -hole, and there is a socket in
the top which accepts continental
wander plugs and, of course, our
4mm. "0.Z." plugs, L.378/4 and
L.514.

L.1499/ISB/Colour
Standard '8', max. panels 0.064" nominal.

L. I SL/Colour499/1
Standard 'L', max. panels 0.188" nominal.

L.1499/ 1 S U/Colour
Standard 'W', max. panels 0.064" nominal.

L.1499/21 SB/Colour
High voltage 'B', max. panels 0.064' nominal.

L.1499/2ISL/Colour
High voltage 'L', max. panels 0.188" nominal.

L.1499/3IS/Colour
High leakage resistance small, 0.125" panels.

Most "Belling -Lee" products are
covered by patents or registered

designs, or applications.

BELLING Er LEE LTD
GREAT CAMBRIDGE ROAD. ENFIELD. MIDDX ENGLAND

Phone: Enfield 5393 Grams: Radiobel, Enfield
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DON'T

DISTORT

THE
Drums are apt to get distorted;

violas may get violated;

flutes can get lost altogether.

The one part of the player

that is, par excellence,

responsible for the excellence

(or otherwise) of the sound

is the cartridge. The one make

of cartridge that has been

acknowledged for many years

now as the best choice for

fine sound at a reasonable

price is Acos.

0

GP 67-1

This mono universal turn -over
cartridge for LP and 78 is a

still further refinement of the
famous GP 65. It is a medium

output cartridge, giving 16o mV
at I cm/sec (average 500 mV),

yet the frequency range has
been increased to 30-14,000 c/s

and tracking performance is
excellent. (£1.3.9 incl. P.T.)

GP 67-2

The high -output version, giving
500 mV at 1 cm/sec (average

1.5 V). Frequency range
30-6,000 c s. (k1.3.9 incl. P.T.)

USE AN

ACOS

CARTRIDGE

ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CRC3S HERTS TEL: WALTHAM CROSS 27331
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Aspects of design
This is No. 37 in the series of articles dealing with advanced problems in circuit design
published by The Ediswan Mazda Applications Laboratory. No. 38 will appear next
month. We shall be pleased to answer queries arising from this or other articles.

INTRODUCTION

The design of a receiver to combine satisfactorily the functions
of a television set for signals on Bands I and III and a radio set
for FM signals on Band II poses several problems in the internal
switching arrangements. A multiple switch, generally coupled
to the tuner channel changing mechanism, is connected to per-
form functions associated with the following requirements:-

(a) Valve heater series chain modification
(b) HT line switching and load compensation
(c) Removing sound channel interference generated by scan-

ning circuits
(d) Sound IF amplifier, detector and AGC circuit modi-

fications.

The use of such a combined receiver is likely to be at least
as much for radio reception as for television reception. Thus
it is desirable that the switching arrangements should ensure that
the performance and life of the valves and cathode ray tube used
only for television should not be significantly affected either by
transient surges during switching or by working conditions
during radio use.

SERIES HEATER CHAIN SWITCHING
It is always advisable to switch off the heater of the cathode

ray tube during radio use. unnecessary loss of
emission life in the most expensive single replacement item in
the set.

The simplest method of conserving the life of valves not used
for radio reception is to switch off their heaters and substitute
a suitable series resistance. This generally includes valves in the
vision IF amplifier, video amplifier, synchronising, line scan
and field scan circuits. However, when switching back to tele-
vision reception, the low heater resistance of these cold valves
would result in a large and probably damaging current surge in
the remaining valve heaters which are already hot, unless a
protective device is used. Surge protection may be provided
by incorporating a suitable thermistor in series with the part of
the valve chain which is switched off for television.

The resulting slow warm-up with this method gives the
disadvantage of a particularly long delay before the appearance
of a picture when switching over from radio to television recep-
tion. The need for a protective thermistor can only be avoided
if not more than one or two selected valve heaters, in addition
to the cathode ray tube heater, are switched off for radio reception.
The maximum permissible surge current in valves already run-
ning at their nominal heater current of 0.3A has been determined
as approximately 0.35A for satisfactory life, when due allowance
is made for mains voltage and component variations. With this
limit, it can be calculated that the total nominal heater voltage
of the switched valves and cathode ray tube should not exceed
33 V without using thermistor protection in a receiver designed
for a minimum nominal mains voltage of 200 V.

HT LINE SWITCHING
In conjunction with the first method of heater chain switching

described, it is also desirable to switch off the HT supply to
the unused valves for radio reception. This avoids the full
current being drawn as the cathodes cool down, which may
cause deterioration of emission life performance, particularly
in the higher power valves. Some additional series or shunt
resistance load should be added to maintain a consistent HT
line voltage, as otherwise electrode dissipation and voltage ratings
may be exceeded on radio reception.

37
SWITCHING PROBLEMS

IN COMBINED

TELEVISION AND FM

RADIO RECEIVERS

In the alternative method, where only the cathode ray tube
heater is switched off for radio reception, the HT supply to the
unused valves should not be maintained at its full level. This is
both to conserve their life and to reduce the noise and HT
voltage ripple from the scanning stages which are likely to inter-
fere with the quality of the sound reproduction of Band II
signals.

On the other hand, it is not desirable to completely dis-
connect the HT supply from these valves. Many types of
valve, when run with normal heater voltage but no significant
cathode current, develop changes in the cathode emitting
characteristics that result in a deterioration of performance when
used normally. This deterioration is such that the life of valves
in many of the television applications in these combined receivers
is likely to be less than their life when run continuously at their
normal cathode currents.

This effect can be obviated by running unused valves on radio
reception at low cathode currents of the order of 10% of their
normal values. There is then no significant deterioration of
normal performance on television, even when run for :ong
periods at this low current. On switching to radio reception, a
suitable resistance may be connected in series with the HT
supply to these valves, in addition to the extra shunt or series
resistance load to maintain a consistent HT voltage to the
rest of the receiver.

There are, of course, several variations and combinations of
the two main methods of heater chain and HT line switching
described, but the same considerations of surge protection and
life still apply.

OTHER SWITCHING TRANSIENT CONSIDERATIONS
In receivers for television only, precautions are normally

taken to avoid the appearance of an excessively bright focused
spot on the cathode ray tube screen when switching off. These
precautions usually aim to discharge the EHT voltage before
complete collapse of the scan by including a long time constant
in the first anode voltage supply or a voltage dependent resistor
in the grid bias circuit or across the EHT supply. In combined
radio and television receivers, where the HT supply is dis-
connected from the scanning valves for radio reception, the
scan will collapse much more rapidly since there is no reservoir
capacity to maintain the voltage on switching over to radio. The
protection against the bright focused spot therefore needs further
consideration of its adequacy in these receivers. Since the
details of individual circuit designs affect this, the subject is
beyond the scope of this brief article.

On many combined receivers, it is possible to switch through
the Band II channels in changing from one television channel
to another. This does not generally result in dangerous transients
if the previous recommendations have been complied with in
the design, as long as the operation is performed without much
delay. Switching from television to radio and then back within
the period between approximately five seconds and one minute
should, however, be avoided. Repeated operation with this
interval could damage valves or cathode ray tube by large heater
surges in series heater chains using a thermistor. The differing
cooling rates of certain valves, the cathode ray tube and the
thermistor can give rise to conditions where the thermistor cannot
give adequate protection against these large transients.

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
Crown House, Aldwych, London, W.C.2

Tel: TEMple Bar 1040 Grams: Assocelect London
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NEW TELEVISION VIDEO OUTPUT BEAM TETRODE
EDISWAN MAZDA 6F28

The 6F28 is a screened high slope frame grid beam tetrode for
use in television video output stages. High peak current is
available, enabling adequate video drive to be provided for the
cathode ray tube with anode loads down to 4700 ohms; this low
value of load eases the problem of HF video compensation.
This type has identical characteristics to the tetrode in the
30FL12 triode-tetrode combination.

Heater Voltage (volts) .. Vt, 6.3
Heater Current (amps) Is 0.3

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ra. ngs
Anode Dissipation (watts).. p. 2.5
Screen Grid Dissipation (watts) .. 1.3
Anode Voltage (volts) .. 250
Screen Grid Voltage (volts) .. V.2(.0 250
Heater to Cathode Voltage

(volts rms) .. Vh-kimaiu rms 150*

*Measured with respect to the higher potential heater pin.

Inter -Electrode Capacitancest(pF)
Input Cin

Output .. cout
Control Grid to Anode .. .. cat-,
.1 -Measured in fully shielded socket without can.

8
2.5
0.03

Tentative Characteristic Curves of Ediswan Mazda Valve
Type 6F28

CHARACTERISTICS
Anode Voltage (volts) .. .. V. 180 1
Screen Grid Voltage (volts)
Anode Current (mA) ..

.. V.,

.. I.
180

10
S
1

Mutual Conductance (mA/V) . . g. 12.5

TYPICAL OPERATION AS VIDEO AMPLIFIER
Allowance must be made in circuit design, not only for com-

ponent variation, but also for valve spread and deterioration
during life. Values of peak anode current, for an average valve
when new and at the assumed end of life point for any valve, are
as follows:-

V.
(V)

V5,
(V)

Vg,
(V)

I.
(mA)

Average New Valve .. .. 70 180 -1 40
Assumed End of Life Condition ..

Mounting Position: Unrestricted
Base: B9A (Noval)
Connections

60 180 -1 25

h

91
92

k h h

MAXIMUM DIMENSIONS (mm)
Overall Length .. 56
Seated Height .. 49
Diameter 22.2

bp ,s

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
Crown House, Aldwych, London, W.C.2

Tel: TEMple Bar 8040 Grams: Assocelect London

SCREEN

SO

VOLTAGE  1130V

40

V9, - -IV

SO
11

Vg, . -1-5V

a Vg, ttt -2V

1 Vg, . -25V

10
it

M

//A

.

1

-5V

-3t..00
!

100 ISO

ANODE VOLTAGE -VOLTS
200 250

42000ANODE VOLTAGE

ANODE CURRENT-
SCREEN CURRENT - - -

._t

I ,
., A
IM,

rArrFrIA--
A . ..,,,,,-..-.:-.-,5,,

....,

....

.
4,9.

,...,r- ....-

-2
GRID VOLTAGE -VOLTS

E
MAZDA

50

40

30

20

10
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noise factor of an arnplitie

Low Noise Triodes

WE CAN GET YOU OUT OF A WI

111111111111111

111111111111111111111111111

1111111111111111111111111111111111 A2521
MIN MI ME A2599RRA2688

1p A2913

417A'

A1714

FREQUENCY (Mc.$)

The noise factor quoted is
r containing the given valve
the average minimum

A1714-870 417A -139A
A 2688--8 76 F A25 21-89A
A2913 -87G A25 99-89A
DET 23
DET 29

Disc Seal

N, PROBLEM

SV Last year our 300 engineers
solved many thousands of valve problems from all
sides of industry. If you have a valve problem, why not
take advantage of their expert advice? Simply telephone
RIV 3431 and ask for our Technical Information
Centre or write to the address below.

DET 23
X.

A2521

DET 29

AMMO
4101111L.MENEM

°

41111111111
11111=111111111111111k

11111111111111 11111611IF

100 1000 ...1111,1111111111111k1.

_sirwiumn,/AT' 4a44

,Irt 1111111111111
/ 111111111E -

..111L
I I
IA
1110%. A111111111111111P

AIL 11 UM!
-ANIL 41 i'N

Ailli11111111k 1,00Z,
41111111M11111111IL

THE M-0 VALVE CO LTD
BROOK GREEN HAMMERSMITH LONDON W6
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NEW VINKOR SERIES

2Covers frequencies from 100 KO to

A new series of Vinkor adjustable pot cores has now been developed by Mullard for use in the
frequency range 100 kc/s to 2 Mc/s. This series is in addition to the highly successful group
already widely used for frequencies between 1 kc/s and 200 kc/s.
The world's most efficient pot core assembly, the Mullard Vinkor gives a choice
of 3 permeabilities and has exceptionally high performance and stability.
Write today for full details of the wide range of Vinkors now available.

Mullard VINKOR
ADJUSTABLE POT CORE ASSEMBLIES

MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.1,
MCI (CI
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THE BEST

D.C. to 15 Mc/s, twin Y -inputs, with
5o mV/cm sensitivity

0'02 VSCC/CM to i sec/cm writing speed

Rise time 25 mpsec; scale discrimina-
tion, 10 rrysec/cm

Choice of alternating or chopped
display

Built-in differential amplifier

 2% measuring accuracy on voltage and
time

Less than 2 mpsec delay between
channels

 Can also be switched to single -beam
operation

MARCONI
INSTRUMENTS

r Py ' r >7,

94 /A

, A A AA UV

The price of the TF1331 is well below that of any dual -trace
oscilloscope of comparable specification. A quality general-
purpose instrument, it incorporates the high accuracy voltage and
time measuring methods standard with Marconi oscilloscopes.

Two switch -selected D.C. coupled inputs are provided, each
with its own coupling, sensitivity and shift controls, together
with a polarity reversing switch. The channels can be displayed
either on alternate sweeps or at a switching rate of 25o kc/s.

The built-in differential amplifier is particularly useful for
standardising or comparing waveforms, and for measuring
phase delay between pulse trains in pulse code modulation
systems and radar. Please send for Leaflet G192.

THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT

AM & FM SIGNAL GENERATORS  AUDIO & VIDEO OSCILLATORS  FREQUENCY METERS . VOLTMETERS  POWER METERS  DISTORTION METERS
TRANSMISSION MONITORS  DEVIATION METERS  OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS . Q METERS & BRIDGES

London and the South:
English Electric House, Strand, W.C.2

Telephone: COVent Garden 1234

Midlands:
Marconi House, 24 The Parade, Leamington Spa

Telephone : 1403

Export Department: Marconi Instruments Ltd., St. Albans, Herts, England. Telephone : St. Albans 59292

REPRESENTATION IN 68 COUNTRIES

North:
23/25 Station Square, Harrogate

Telephone : 67455

TC 192
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SCREEN

OSCILLOSCOPE
FOR DISPLAYING L.F. PHENOMENA

1 TRACE

I X \

I I /

 Beam Switching for 1, 2 or 4 traces
 Usable Screen Area 23 x 33 cms
 Very bright orange trace visible at 50ft.
 Y Amplifier Sensitivity 18 cms per volt p to p
 Bandwidth D.C.-10 kc s
 Time Base Sweep Time 1 sec -1 millisec
 X Amplifier Sensitivity 9 cms per volt p to p
 Price only £170

2 or 4 TRACES

LISSAJOUS

FIGURES

"NV

IMMEDIATE DELIVERY

AIRMEC LIMITED HIGH WYCOMBE BUCKS
Telephone: High Wycombe 2501/7
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Will deliver 120 watts continuous signal and over 200 watts peak
Audio. It is completely stable with any type of load and may be
used to drive motors or other devices to over 120 watts at fre-
quencies from 20,000 down to 30 cps in standard form or other
frequencies to order. The distortion is less than 0.2." and the
noise level -95 dB. A floating series parallel output is provided
for 100-120 V. or 200-250 V. and this cool running amplifier occupies
12+ inches of standard rack space by 11 inches deep. Weight 601b.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signal and 50 watts peak Audio. With
voice coil feedback dis-
tortion is under 0.1"c,
and when arranged for
tertiary feedback and

100 volt line it is under
0.15%. The hum and
noise is better than
-85 dB referred to
30 watt.
It is available in our
standard steel case with
Baxendale tone controls
and up to 4 mixed inputs, which may be balanced line 30 ohm
microphones or equalised P.U.s to choice.

The 12 -way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is

hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier.

Also 3 -way mixers and Peak Programme Meters.
4 -way mixers and 2 x 5 -way stereo mixers with
outputs for echo chambers, etc. Details on re-
quest.

120/200 WATT AMPLIFIER

ELECTRONIC MIXER/AMPLIFIER

This high fidelity 10/15 watt Ultra Linear Amplifier
has a built-in mixer and Baxendale tone controls.
The standard model has 4 inputs, two for balanced
30 ohm microphones, one for pick-up C.C.I.R.
compensated and one for tape or radio input.
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output impedances of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous operation either on 19 x 7in. rack panel
form or in standard ventilated steel case.

Size 18 x 7z x 91in. deep.

Price of standard model E49.

12 -WAY ELECTRONIC MIXER

1

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephones LIBerry 281' and 6242-3 Telegrams : "Vortexion, Wimble, London."
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/Nom./ ERhamgar
Eaberkomes

BRITAIN'S MOST
COMPREHENSIVE

PRACTICAL COURSE
in RADIO ELECTRONICS

TELEVISION!

Multi - Range
TEST METER

CATHODE RAY
OSCILLOSCOPE

AM and VH F/FM
LUXURY RECEIVER

SIGNAL GENERATOR

,... .. :

HH1';,/1111H
1I, iil:Hiinrn

1 iIIIII,I,IIII
Complete set of

Picture Way books and

Experimental Manuals

LEARN
BY BUILDING
NOW for your

CAREER  HOBBY 
OWN BUSINESS

YOU RECEIVE
Complete kits of equip-

ment as illustrated.
Complete set of

experimental manuals.
Complete set of `picture -
way' theory books.

Modern test - yourself
examination sheets.

Study programme.
 Unlimited consultation

with Tutors.

POST NOW

RADIOSTRUCTOR
TO: RADIOSTRUCTOR (DEPT. M.66)

READING, BERKS.

NAME

ADDRESS

(BLOCK CAPITALS, PLEASE)

Date
(We do not employ Representatives.)

8/61
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AN ASTONISHINGLY

IMPROVED

LOUDSPEAKER

SYSTEM . . .

invented by IL E A IK

. . . the first name in High Fidelity
LEAK, who gave the world
the first very - low - distortion
amplifier, now present a very -
low -distortion moving coil loud-
speaker system which sets a

new standard.

Please tick your requirements below

 New Loudspeaker

 Hi -F Equipment.

Name

Address

System.

WW/6/6 I

The new LEAK " SANDWICH " LOUDSPEAKER SYSTEM is

the product of many years of research and development work

The cabinet is of unique construction which damps panel resonances and permit;
the loudspeaker motor to reproduce full clean bass without the " boxy " coloration
of conventional cabinets. A 3M. and a 13in. moving -coil loudspeaker motor of
novel design and a half -section cross -over network complete the system which
gives the highest quality of reproduction over the whole frequency range of the
input signal from records, radio, tape or microphone. THE GREATEST
ADVANCE IN THE DESIGN OF MOVING -COIL LOUDSPEAKERS
SINCE RICE -KELLOGG INVENTED THE FIRST UNIT IN 1925 HAS
NOW BEEN MADE BY LEAK WITH A NEW INVENTION WHICH
ELIMINATES BREAK-UP DISTORTION IN THE WORKING RANGE.
The 13in. unit employs a new cone whose stiffness to weight ratio is 200 times
better than the best cones which are currently available. The low stiffness of
conventional cones results in the flexing of the cone at large amplitudes and
break-up resonances. The new LEAK cone, which has immense stiffness for no
greater weight than a conventional cone, has, for the first time, given us a loud-
speaker which behaves as the theo_etical ideal of a rigid piston; thus there is no
flexing of the cone at large amplitudes and there is no break-up distortion within the
frequency range handled by the loudspeaker. It is thi,, freedom from coloration
produced in conventional systems by break-up distortion of th, cone and cabinet
resonances, which distingu:shes the superior quality of reproduction of the
LEAK " SANDWICH " LOUDSPEAKER SYSTEM from that of the best
currently available loudspeaker systems. The cabinet measures only 26in. x

I5in. x 12in.; it can be used in the vertical or horizontal position to suit the
convenience of the user.

The illustrations show the Trough -Line II F.M. Tuner,
the Varislope Stereo Pre -Amplifier and the Stereo 20
Power Amplifier housed in the Southdown Cabinet,
nd above, the new Sandwich Loudspeaker System.

Price £39 : 18s.

See your LEAK dealer or POST
THE COUPON now for ful'

details of this superb new
EQUIPMENT.

H. J. LEAK & CO. LTD. ' BRUNEL ROAD ' WESTWAY FACTORY ESTATE

Telephone: SHEpherds Bush 1173 LONDON, W.3
Telegrams : SINUSO/D;I, EALUX

LONDON.
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SWEEP GENERATORS
for UHF and VHF Television

Production  Testing  Alignment
Fnr production n engtneer-ng
kiodek tor:every TV Specific,, . co,

Europeon: Austrogcm,

Covering.tirtF VHF grid IF rang,:;

Built-in markers show alignment point;  er audio a
vrdeo`frequencies

Reggeri construct; on --- long, trouble -free

ed internoftoPofis for ti 1e cni Vet pr o oct

Telanto sweep generators and accessory equipments are in
use throughout the Free World wherever quality TV sets are
mode. They hove set the standard of excellence 'bath cm the
production lure and in itietlieeimskOettlittil:
Telanrc has sweep generator models available to meet every
cornmesiol television standard including those in use in the
LLS,A England, France, Germany, Italy, Australia, and Japan
If special operative:1 specifications ore requirecti''Telonic
gineers will adapt instruments 16 Meet them, Simplicity and
rugged design at these units assures long, trouble free service
sand easy maintenance.

for L'ORWIete irsiOrmertsOrl on Telanic sweep
TV inclusfri,sextife fir catalog 203B to

enerotors for the

SOCKET SCREWS ?
'91'1

We are specialist
distributors and can
offer quick delivery
of all threads, including
B.A. and Unified.

®livers
MOUNT PLEASANT, SOCKET SCREWS LTD
LEYLAND, LANCS.
Phone: Leyland 21202.

100 v Line or
1. 4, 16 R Outputs

25 WT. VERSION
25 ONS.

Model SN3 11/H1
Range 440 en 930 ro

Bandwidth-- 07-46
AGC d flaoleys

Model SV.T S-eries
11/}if

If and 12 Ettormetv
Video end purl,* markers
AGC'd Dulness,

LiVINGSTON LABORATORIES

31 Camden Road
London, N.W.I. England!

.

A. C. SOLENOID TYPE SBM

Now fitted with
stainless steel guides-

six times the life
Continuous 31 lbs. at 1"
Instantaneous to 16 lbs.
Smaller sizes available
Also-Transformers to

7kVA 3 phase.

R. A. WEBBER LTD.
KNAPPS LANE, CLAY HILL, BRISTOL 5 PHONE 65-7228/9

AMPERIAZ
BRITAIN'S MOjT VERSATILE TO? QUALITY AMPLIFIER

Public Address Engineers' answer to
QUALITY ANL RELIABILITY

40 Watts 8 Valve

3 entirely separate inputs (individual EF 86's) for two
microphones and gram, tape or tuner

All inputs fully mixing, tone control on gram.

E. K. ELECTRONICS, Brotherton, Knottingley, Yorks.



T. Variable Rheostats, .4 or 80 heavy duty
= slider resistor rated at 25 amps. Ideal for
ndimmer circuits, etc. Bale price 7/6, plus 6d.

postage.
aRectifier Bargain. Selenium rectifier 25 v.

-- 25 amp., easily rebuilt into 6 full -wave
=_ charger rectifiers, each suitable 6 or 12 V.

battery at 3 amps. Bale price 15/-, plus
316 postage.

p 80 ohm Coax, low loss expanded polythene,
 normally 9d. per yard. Sale price 65. yd.

Superhet 7 v. 5 Waveband Chassis. Unused
less valves and power pack. 75/-. Coil pack
worth twice as much. Carriage and insurance 7/0

-=- Geiger Counter Tube, 20th Century. No.
1111 6125 with circuit of geiger counter. Sale

Price 2716.
Transistor A.F. Equivalent to red spot.

ff..- dale pesos 2/6. 241- doz.
 Bakelite Wall Switch, household type 6/-

doz.. one way 8/- doz. two way.
11 Wall Switch by Crabtree, two way and off.
 dale price 1/ -

Double pole, double throw toggle !switch,
E -T heavy duty. 10 amp., 250 volts. Suitable for

controlling photo flood lamps, Sale price
 1/9 each. 181- doz.

Multi -speed Motor with gearbox, works on
 A.C. or D.C. maim, gives any speed from
 1 r.p.m. Sale price 17/6. plus 2/6 postage.
IW Chest Microphone, excellent American make
 with adjustable mouthpiece, 6/6, plus 1/6.

Sniperscope. " Cat's Eye " for seeing in the
dark. Will work burglar alarms, circuits,
etc. Bale price 4/-, plus 1/... post.II
R.F. 25 Tuner Unit, complete, new condition.

 Sale price 8/6, plus 2/6 post.
Stud Switch, heavy duty, 30 amp. contacts,
for dimmer, charger, regulator, etc. Sale

m. once 5/8 plus 2/. post.
k- Canadian Telephone Sets, although originally

Intended for use with transmitters, these
 make excellent telephones for calling over
 long distances In noisy situations. Die-
.= Lances up to 3 or 4 miles (using our versatile
rd wire. 616 fur  milel cars be covered using
it thesethese sets, which contain hand generator,

telephone bell, hand microphone, mores
key, Indicator lamp. buzzer, relay, etc.
Seta complete 27/6. with full inetructions,

al complete in carrying case.
-= Packard Bell Pre -Amp, complete with

SISL7 and 2807 valves, relay, leads, jacks,
-n input and output transformers. etc., 7/6.

Plus 2/. poet less case.
VCR517 Cathode Ray Tube is a plug in re-
placement for the VCR97, 8/6, carriage and

II insurance 4/6.
10 Valve li, metre Superbet contains 9 valves,

 6 I.F. Transformers and hundreds of useful
spares. Brand new 28/6. Carriage and in
surance 10/-.
R.F. Tuning Unit No. 24 in soiled condition,

a but contains valves and many useful coal-
= ponents, 3/6, carriage 3/6.
a Rotary Switch by Arrow, carry 15 amp. A.C.

4 position hot, off, cold, off. Suitable hair drier, air-conditioning plant etc. 3,8, post 11-.

- Sapphire gramophone needles, miniature or
III standard 78 r.p.m. type, 12/- dos. 1/6- each.
 Push -Pull Transformers, Input and output,
= midget potted. Sale price 5/- pale, plus

1/6.
= Metal Rectifiers, 250 v. 60-80 mA., ideal for
a mains set or instrument, or to replace that
 expensive valve. Sale price 318.
- Dinghy Mast. Tubular aluminium extends

from 15in. to 9ft. Sale price 416. plus 1/6
post.

I Magneto Generator (hand), as used in tele-
phones. Sale price 7/6, plus 1/8 post.

 P.O. Type 3000 Relays, 2,000 ohm coll. 6
 contacts 716. 4 contacts 6/8, 2 contacts
a 5/6. plus postage 1/-.
- Versatile Wire, single strand 18 gauge, with
 p.v.o. covering. New I mile on drum. Sale

price et, plus 3/6 carriage.
IWire jointer (welder for 28 gauge or thinner),

in bakelite case with trigger switch, works
 off step-down transformer. Sale price 2/6.
IN plus 9d. postage.

Centre Zero meter 34in. movement. Flush
NI mounting, 600-0-600 micro Amp. Sale price

30/-. plus 116 post.
 Unbreakable mains leads, as fitted to electric

razors, etc. Makes Ideal lead for test meters.
N Twin Eft. king 6d. per lead. 5/- doz.
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SUMMER SALE TELEPHONE REPEATER No.1, MARK I Oriental Multimeters a
Extremely good
test meter In Bake-
lite case - 1,000
o.p.v.-34 move-
ment AC/ DC ranges:
10 v., 60 v., 260 v.,
500 v.. 1,000 v. A.C.
and D.C.
1 mA.-100
500 mA. D.C. cur-
rent resistance 0-
2,000 ohms 012
mega.

approx.Size

Sin. 21 1.5'1

This equip-
ment is for am-
plifying tele-
phone signals
in both direc-
tions of traffic
and also to
remedy fine
distortion of
speech. It
is intended for
use with two
wire or four
wire circuits,
has four am-
plifiers and is
in fact two
quite indepen-
dent repeaters
mounted on
the same panel
and having acommon

sup -
The

power supply may be operated from a 12 -volt car battery or from standard
A.C. mains. The units are absolutely new in original packing complete
with spares and instructional manual. Price £20 each.

Klystron Receiver
Partly stripped but containing valuable Klystron with tuning mechanism
and a host of spares including condensers (paper and mica), transformers
relay bobbins, pot. meters, resistors. delay line, coils, coil formers, krobe
pye sockets, trimmers, valve holders, a very useful chassis and case size imp roc
15 x 9 x 7}in. and hundreds of other useful sundries. Price only 12/6 plus
7/6 carriage and packing.

*****************************
THE GOOD COMPANION

*

*
*
**
********

*
*
* Largely due
* the helpful criticism,
* and auggestior I '

* ceived from parch
*01 our

P117:11ous" The Rea toni-
pardon " we have irn-

* proved and now
* supersede this with a
4, new set which we

call " The Good Com-
panion." We feel

* confident that this
* new set Is one of the
* finest of its kind avail-
* able. The design is

the combined efforts of our own technicians and of those of several
* sllf.thaeplperiplingapmanufacturers in the country, and the resulting set W* ,

a good staLisriisottosuxriorto those selling at £20 'X
*and more. It has'' then eight

* Features Include American Philo° R.rF. transistors
performance.

Mallard A.F. *.,Ar
transistors-Q.P.P. output giving 750 mW-full coverage on Medium
and Long -very fine tuning arrangement --excellent reception of
difficult stations like 208 -variable feed -back control -full tonal W
qualities -really superior looking cabinet size 11 x 8 x 31n. approxi- *

* mately-car aerial attachment --several months operation from *
* battery costing only 3/6.
4. Circuit employs six transistors and two diodes, it incorporates all 4.*
_Zi latest refinements and oscillator I.F. Transformer are pre -aligned

scoapnomiasterutnhsie:stspreTnifece(pstatrry,;eitionLonaye 0whf,,),17ancopolder competently

* plenty of illustrations. Service is available inythemupnrtry levveen"titohf
* your getting into difficulties. All components fully guaranteed. *
4. Price of all components and cabinet to make set as illustrated £9/19/6 .** Post and insurance 5/-. Battery 3/6 extra.

*****************************
Transistors for R.F., F.M., T.V. and U.H.F.

Frooicranes quoted are approx.. cut -oft.
SB 078 15-20 Mcis. 8/6

91-
SB 231Ft 40-50 bicis 15/-

15/-
12/6
25/-
251-

SB 305 20-30 Mc/s.

AMERICAN 2N1727 100-150 Mae.
AMERICAN 2N1728 100-150 Mc/s.
AMERICAN 11832 1000-1300 Me/s
AMERICAN 11833 1000-1300 Meis 1

Agents required to make-up Il

"Good Companion Receiver" _-_---- i
ELECTRONIC PRECISION EQUIPMENT, LTD.

U 266 London Road,
.1-. Croydon.

0 Half -day, Wednesday Half -day. Thursday. Half -day, Thursday. Half -day, Wednesday Half -day, Thursday.

li

Transistor Set Cabinet
Very modern cream cabinet, size 51 x 3 x 15 -
In. with chrome handle, tuning knob and IN
scale. Price 7/6, plus 1/6 postage and pack -
log. Balk orders special rate.

12in. 13i -fidelity loudspeaker. High flux me
permanent magnet type with standard
3 ohm speech coil. Will handle up to 12
watts. Brand new by famous maker. Price,
32/6. Plus 3/6 post and insurance.

Price 59/6 PIP.
2/6 post and Ins.

Cine Cameras
Irk mm. nsotorised
(24 V. A.C.) for 16
frames per second,
contains fine 1/8.6
triple anastigmatic =
lens and spool to
carry 25ft. of film -

probable cost
around £110. brand now and in sealed 
carton, 63/1816. Post and insurance 8/6.

Morganite Potentiometers
Single and 2 -gang
types available,
standard size with
good length 1)41spindle, allnew andboxed.
Single types, 1/- each,

10K, 25K 50K. 100K,
values available: 5K.

250K, 1 meg., 2 meg. 111

Gang type, 3/- each, values available
5K + 5K, 100K ±100K, meg. meg.
2 meg. ± 2 meg.

Component Storage
Stout board con-
struction these
drawers are Ideal
for small parts.
Supplied com-
plete with simple
erection Instruc-
tions 1/6 each
or 12 drawers
each 6 x 21 x
lo., 13/6. poet
2/-.

Drawers

a

Speaker Bargain,

1

our

Phone: CRO 6558.

post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road,
Eastbourne, marked Department 2. Callers may use any one of the Companies below. =-.--

29 Stroud Green Road, 520 High Street North, 42-46 Windmill Hill, 246 High St. = .

Finsbury Park, NA. Manor Park, E.12. Ruislip, Middx. Harlesden, N.W.I0. -..----

Phone: ARChway 1049 Phone: ILFord 1011 Phone: RUIslip 5780 Phone: ELGar 4444. =---,__
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i 39 self-contained ranges tor measuring

LC., D.C. voltages, currents & resistance

MODEL SUPER K List price

MODEL SUPER 50 List price

The resistors, rectifier, transformer, movement,
switches and automatic cut-out are mounted on a
robust printed circuit board, enclosed in a strong
attractive, two-tone dustproof melamine case.

RANGES - Super K Resistance
D.C. Volts -150mV to 1,500 V 0-1000 ohms
D.C. Amps-1.5mA to 15 A 0-10,000 ohms
A.C. Volts -7.5 V to 1,500 V 0-100,000 ohms
A.C. Amps-75mA to 15 A

RANGES-Super 50 Resistance
D.C. Volts-250mV to 2,500 V 0-2000 ohms
D.C. Amps - 50pA to 10A 0-200,000 ohms
A.C. Volts -2.5 V to 2,500 V 0-20 Megohms
A.C. Amps-25mA to 10 A

Send for leaflet No. S.K. 5016012IWW

SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works, Silk Street, Salford 3, Lancs.
Tel: BLAckfriars 6688.
London Sales Office: MAGNET HOUSE,
KINGSWAY, W.C.2. Tel: Temple Bar 4668.

A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
I

AT LAST, FOR ONLY £1.2.6
INCLUDING POST & PACK,NG

A really efficient Fan for use in
Electronic Equipnent

This is what the Electronics world has been
waiting for! At extremely low cost air -stirring
and extraction can be easily achieved.
Also in production we have Low -Speed Motors
from 8 r.p.m. to 40 r.p.m. Price and further
details on application to:

KENURE, HOLT & CO. LTD.
BOYN VALLEY RD., MAIDEN HEAD, BERKSHIRE

Telephone: Maidenhead 5331-2

WE ALSO HAVE SUB -CONTRACT FACILITIES FOR ELECTRONIC
WIRING AND ARE FULLY A.I.D. APPROVED

Shows the ordinary viewer how to get

the best possible picture from his set

4s net

cling
1SION

1FAULFS

by post 4s 6d

79 pp. about 150 photographs

FOURTH EDITION

from all booksellers

Published for "Wireless World"

by IL IFFE Books Ltd

CORRECTING
TELEVISION
PICTURE
FAULTS
John Cura and
Leonard Stanley

Uses 150 remarkable
photographs of actual
faults appearing on the
screen of a television re-
ceiver to enable a quick
diagnosis of trouble. The
text explains what action
can be taken to remedy the
faults and is primarily
written in everyday lan-
guage for the ordinary
viewer. Further details
are included for the ser-
vice engineer, the ad-
vanced amateur and the
home constructor.

DORSET HOUSE STAMFORD STREET LONDON S.E.I
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RADIO TUBES
EXPORT ONLY

3000 types of both receiving and transmitting tubes IN STOCK

In addition, a comprehensive range of crystals and some types of

transistors and trustworthy tubes are available.

PRICE AND STOCK LISTS ON APPLICATION

Your specific enquiries for special types to CV. JAN and MIL

specifications are invited.

Our organisation is Air Registration Board Approved.

HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5.

Tel.: Gulliver 8531 (10 lines) Telex 2-2573 Cables: "Hallectric London"
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Telcon Metals
High

Permeability
Magnetic Alloys

These alloys cover a wide range of permeabilities, resistivities
and saturation inductions. They all have low electrical
losses and are widely used in electrical and electronic equip-
ment. Typical applications include current transformer
cores, magnetic screens, pulse and audio -frequency trans-
formers, chokes, relay parts, transductors and saturable
reactors, telephone diaphragms and small motors.
Most Alloys are available in strip (6" wide i" thick down to
0.0005" thick) and wire (1" dia. down to 0.0016° dia.). They are
also available in sheet (18" wide and 5 ft. long) in bar of bright
drawn finish, in forged section and in rod (6 ft. long and 14"
dia. down to 9" dia.).

Summary of typical properties

Magnetic Properties Supermumetal 50 Mumetal Radiometal Super Radiometal Radiometal 36 0,2799

Initial Permeability 50 000 40 000 3 500 10 000 2 000
Maximum Permeability 200 000 100 000 30 000 100 000 10 000 70 at 0"C

48 at 20 C
Saturation Ferric Induction (gauss) 8 000 8 000 16 000 16 000 12 000 3200 at 0`C

2200 at 20-C
Remanence, Brem, from saturation
(gauss) 5 000 4 700 10 000 11 000 3 500
Coercivity, Hc. (oersteds) 0.01 0.04 0.15 0.04 0.30
Hysteresis loss at B sat (erg/cc/cycle) 13 38 1 000 400 450
Curie Point (C) 390 390 500-550 500-550 280 60

Your enquiries are invited

TELCON METALS LTD
Manor Royal  Crawley  Sussex

Telephone: Crawley 1560
Telex 8748. Telegrams: Telcon, Crawley, Telex.

H.R.C. Alloy. A rectangular hysteresis loop alloy for Mag-
netic amplifiers and saturable reactors.
Saturation induction:
Retentivity:
Coercivity:

MEMBER OF THE

15 600 gauss
15 600 gauss
0.13 Oe Hysteresis loss -
650 ergs/cm3/cycle Bmax =15000

BICC GROUP OF COMPANIES

TRANSISTORISED
DC CONVERTERS

HIGH EFFICIENCY-over 80%.
Up to 400 watts -800 watts intermittent.
MANUALLY CONTROLLED FREQUENCY 50 c/s-

60 c/s-400 cis.
REED TYPE 50 c/s FREQUENCY METER fitted

to some models.
MARINE -AIRCRAFT -MOBILE use.
POLARITY REVERSAL PROTECTION.
PROVISION FOR REMOTE CONTROL.
SQUARE WAVE AND SINUSOIDAL.
Standard range available ex -stock for T.V.,
Fluorescent lighting, OSCILLOSCOPES, etc.
FROM I2V, 24V, 32V, 50 V.

D.C.

CONVERSION

SPECIALISTS

VALRADIO LIMITED
DEPT. W.W./C. BROWELLS LANE, FELTHAM,

MIDDLESEX
Telephone : Feltham 4242.

Valr ,io and Stereosonoseope are the registered trade marks of Valradio Ltd.

MOULDED CONTROL KNOBS

TYPE 327
In Black, White or
Cream. If" long x f"
wide x f" deep.

TYPE 803
In White, Black, Grey
or Cream. Polished
metal dome. dia.
x 91" deep.

BRITISH AND

CONTINENTAL

MOULDINGS

TYPES X7, XII
In Black, Grey, Walnu

or Cream. X7. If
top dia. x 19" base dia

x 9" deep.
XII. Imo" top dia. x 2f'
base dia. x 14" deep

EXAMPLES FROM A
LARGE COMPETITIVE
RANGE AVAILABLE

EX STOCK

TYPE 877
Black Bakelite wing
knob 9" dia. x 9" deep.

TYPES A7I3, B712
In Walnut, Black or
Cream. A7I3. 19" dia.
x 9" deep. B7l2.
dia. x 9" deep.

Modern styles for every application
WHOLESALE ENQUIRIES INVITED

UNCLES BLISS & CO., LTD.
CHERRY ORCHARD RD, EAST CROYDON, SURREY

TELEPHONE: CROYDON 3379/6390
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SONIC SIXTY" THE LATEST TRANSISTOR
DO-IT-YOURSELF RADIO KIT
6 Mullard transistors, 1 diode, internal ferrite rod
aerial, 7 x I high quality speaker, printed circuit
500 MW, push pull output. MW and LW calibrated
direct drive assembly. Highly polished handsome
walnut cabinet. Complete kit £9-15-0

P. & P. 4/6
All parts sold separately Inst. Book 2/6.

COSSOR BATTERY ELIMINATORS
MU2. For operation on
200/250 v. 50 c/s. A.C.
mains output. L.T. 1.5
v. 125MA, H.T. 90 v.

1°-A. 42/6P. & P. 216

COMPLETE

£8-19-6 P.
THE

SUPER SIX
TRANSISTORISED

PORTABLE RADIO

May be built for

£9-15-0

THE NEW
COMPANION

TRANSISTOS, SED
POCKET RADIO

Uses 6 first -grade tran-
sistors covering Long
and Medium wavebands.

KIT Size 61 x 46 x 11in. Com-
plete with instructions.

3/8 P. All parts sold separately.
Battery extra.

P. & P.
4/ -

Full Long and Medium waveband coverage.
6 -transistor superhet; push-pull output; 7 x 4in.
elliptical speaker; printed circuit showing all
component positions; two-tone cabinet size 10x

x Sin. Ever Ready PP7 battery 3/3 extra.

SUPER BARGAIN!
THE WALTER
BATTERY/MAINS

TAPE RECORDER

JR,VaL 55 gns.
OUR PRICE

27 GNS.
Transistorised,
records anywhere
-indoors or out-
doors. Quality features include: Hi -F'
reproduction; 2 watts output; rev. counter;
WALTER master control; mixing and
superimposing facilities; 3 hours' recording
on 51in. reels. Works off 200/250 A C. or
three Ever Ready PPO batteries.

DECCA AMPLIFIER
the well known DECCAMATIC Ill amplifier now
being supplied at well below manufacturers, price.
Uses ECL82 valve, full range tone and volume
controls. Size 81 x 3 x 3M. THE IDEAL
RECORD PLAYER AMPLIFIER

P. & P. 2/6. OUR PRICE 596

THE ONLY REMAINING STOCKIST OF

AVANTIC AMPLIFIERS
AT GREATLY REDUCED PRICES

SPA11 STEREO AMPLIFIER AND PRE-
AMPLIFIER

rwin 10 watts output, 3-dimensionai Monaural
reproduction by combining both channels, 3
inputs for each channel. Size 144in. wide, 4in.
high, 81in. deep. LIST PRICE 829/8/-

19 GNS. CARR. & INS. 7/6.
PI.6/21 10 WATTS MONAURAL AMPLIFIER
AND COMBINED PRE -AMPLIFIER CONTROL
UNIT. 5 inputs. Size 14iin. wide, 9in deep,
tin. high.

19 GNS. LIST PRICE 129/8/..
CARR & INS. 7/6.

LABGEAR OUTPUT METER
£2-19-6 Complete

2/
Kit

P. P. -.
At last a Meter at& the right
price for the home construc-
tor. An accurate Audio
l'ower Output Meter, Two
ranges 25mW. to 1W and
1W to 10W. Accuracy
5% matched for 3, 15,
600 ohms with inst. and tech.
data. New 3in. 0-1 mA
meter.

NOT GOVERNMENT SURPLUS.

RECORDING TAPE OFFER
FAMOUS MAKE P.V.C. BASE ON PLASTIC
SPOOL.
1,800ft. on 7in. spool 32/6. 1,200ft. on 7in
spool 21/-. 1,200ft. on 51in. spool 22/6. 850ft.
on Mtn =pool 16/6. P & P. 1/6.

WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON, W.9. TEL., CUNNINGHAM 0 5 3 0

Hours of business: 9 a.m. to 6 p.m. Open all day Saturday
Opposite Paddington General Hospital. Buses 136 & 36 pass the door.

MARCONI CIRCUIT MAGNIFICATION meter. TF 325/c. Perfect order. £75,
009105 DB scopes 339. Good condition. £25.
SIGNAL GENERATORS. R.C.A. 710A UHF. £35.
CT44 ABSORBTION WATTMETER. £25.
TRANSMITTER POWER UNIT T1154, 1,200 volt at 200 m/a. 86/10/- (mains input).
Ceramic switch (T.ET 4336). 1 pole, 9 pos., 5 hank, 27/6.
INDICATOR UNIT Type 1.152.c (U.S.A.) 3i. tube 3DP1, 1 rectifier 202 and
3 x 6AG5, with controls, etc. In a neat metal box 110 6 x 6lin., 150/- each. Post
2/6.
U.S.A. R-B/APN-4 RECEIVERS, designed for RDF. Valves 1.65N7, 4-65117,
1-VR105, 1-5U4(4, 1-68L7, 3-6134G, 2.879/2, 1-65)7, all GT type. Complete unit
with transformers, condensers, etc. As new, first-class condition. Price 65/ -
each. Packing and carriage 7/6.
AMERICAN L.T. TRANSFORMERS. Potted type, finished in black crackle and very
conservatively rated. (1) 230 v., input 2 0 6.3 volts CT, at 3 stops. and 6.3 volts
at 3 amps. output, 18/3 each. (2) 250 volt input, 2 0 6.3 volts at 3 amps., and
6.3 volts CT, at 3 amps. output 17/6 each. (3) 230 volts input, 28 volts at 2 amps.
and 2 volts at I amp., 12/6 each. (4) 230 volts input, 3 x 6.3 volts at 3 amps. CT,
1, 6.3 volts 3 amp., 22/8 each. (All these transformers are new and boxed, please
include postage 316 each.)
CATHODRAY TUBES. CV 1525 (3E01). 3 inch 61. 4 volts. Anode 1.300 volts.
Base same as 139A, U12. 35/- each. Carriage 2/6. CV 1525. Ideal tube for the
small scope, 35/. each. Packing and carriage 2/6. Brand new.
AMERICAN COMPUTERS AN -H -70A. Single parallax. Contains 8 relays 10 k.,
2 change -over plat. contacts, 8 vela 711 300 ohms, 2 change -over silver contacts (all
relays are small type) 9 x 6V6 small GT., 3 x 6X5 CIT., and 2 65N7. Seven small
D.C. motors 27 v. 6 selsyn motors, 10 small microswitches. Plus gears, condensers,
ball bearings and pots, etc. This unrepeatable bargain. £10 each.
DOUBLE PARALLAX AN -II -70-9. Similar to the above but larger, etc., weight
140Ib. Brand new. £12/101- each. Carr. £1.
MOTOR ASSEMBLY. Servo unit, C-1-11 A G1020. 26 volts D.C. Auto pilot. Net,
in cartons. Price £3/10/- each. Carriage 7/6. C-1 Auto pilot flight gyro unit.
Price 63/10/- each. Carriage 51,
VARIABLE RESISTORS, 3 ohms 10 amps., 18/6 each. Post 3/-.
TRANSFORMERS (drop thro' type). 110 and 230 volts prl., 275-0-275 at 125 mks.,
6.33 v. at 0.9 amps., 6.4 v. at 4 amps. Size 4 x 4 x 4lin., 2216 each. Post 3/,
MINE DETECTORS. Type 6A. small lightweight 28 lb. packed, complete with
spares and carrying case. New 86/10/- each. Carriage 5/-.

ROTA% CONVERTORS, Type 8A. 24 v. D.C. input, 115 v. A.C. at 1.8 amps. 400
cycles, 3 -Phase, 88/10/- each, carr. 7/6. Other types in stock.

NEW LIST AVAILABLE SEND 6d. IN STAMPS.

PLEASE INCLUDE POSTAGE ON GOODS

TERM; C.W.O. All goods offered are ex-W.D. S.A.E. for enquiries

W. MILLS
3-B TRU LOCK ROAD, TOTTEN HAM, N.17.

Phone: Tottenham 9213 & 9330

1111111711

Our tuners and ancillary
equipment are used
by many of the firms
supplying industrial
sound reproducing

equipment.
There is a fundamental reason -it is
first class equipment and it lasts.

For further information write to:

CHAPMAN ULTRASONICS LTD
sales division

24 UPPER BROOK ST., MAYFAIR, LONDON, W.1

Telephone HYDE PARK 2291

Da 86IWW
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Tubes
MOST MULLARD,
MAZDA, COSSOR,
EMITRON, EMI -
SCOPE, BRIMAR,
FER it ANTI TYPES,
PROCESSED IN
OUR OWN FAC-
TORY.
New Mullard, Mazda
& U.S.A. guns used.

H!GHESTQUALITY-NEW LOW PRICES

GUARANTEED
6 Months 12 Months

REGONNED

9/10in. £1-10-0
I2in. £1-15-0 £3-10-0
I4in. £2- 0-0 £4- 0-0
15/17in. £2-15-0 £4-15-0
21 in. £3-15-0 £5-15-0

12 Months
NEW TYPES
MW 31/74.

£4-0-0
MW 36,44.
MW 36124

£5-0-0
CRM 172
MW 43 64

£6-0-0

SPECIAL
Industrial and C.V. Valves

We have in stock a large Range of Trans-
mitting & Receiver Types, too numerous
to mention. Most American and British.
We welcome your enquiries.
UA8 STEREO CHANGERS

B.S.R. famous Monarch aut.:hangers,
fitted with quality stereo cartridge.
Truly amazing value. £6.19.0P. & P. 3/-.

4 -speed Record Players
Latest Turntable, together with light-
weight Staar Galaxy dual sapphire
crystal turnover pick-up head. Amazing
value (pick-up only 19/-). 23/10/-.
Carr. 3/-.

TEST SETS TYPE T4A
A service 'scope easily convertible for
standard use, 200/250 v.a.c., all valves,
E.C.R. 30 tube, excellent case Nilo
worth £10. Our price

Transistors, Red Spot 3/6 each; White
Spot 4/8 each.; Yellow Spot 2/9 each;
Green Spot 2/8 each.
Germanium Diodes, general purpose Od.
each, 81- doe.

VALVES
BY RETURN OF POST
GUARANTEED 3 MONTHS

NEW LOW PRICES

13 CHANNEL TV's
TABLE MODELS FAMOUS MAKES

Absolutely complete
These sets are unequalled In value due to
huge purchase direct from source. They
are untested and are not guaranteed to be
in working order. CARE. ETC. 15/-

12"-£3-10-0
14"-£4-19-0

ALSO 12" 5 CHANNEL TV's 45/-.
14" 5 CHANNEL TV's 59/-.

LOUDSPEAKERS
TOP MAKES -MANUFACTURER

FRESH
21in. 18/-: 3i0. 18/-: 31in. 18c; 5in.
181-: 61in. 18/-; Sin. 19/-: 10in. 22/6;
7 x 41 n. elliptical 18/-; 9 x bin. elliptical
22/6; 10 0 bin. elliptical 23/8; 8 x 131n.
Speakers 29/-.

PM SPEAKERS
Surplus 3 ohm

Tested, top makes, performance guaran-
teed.

9/- Sin 11/- 13/-
10% DISCOUNT SPECIAL OFFERTO PURCHASERS
of any SIX VALVES marked in black type (15%
in dozens). Post: 1 valve 6d.; 2-11, 1/-.
FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex -Government or ex -equip-
ment origin. Satisfaction or Money Back Guaran-
tee on goods if returned unused within 14 days.

OZ4 5/-
1A7GT 11/3
1C5GT 9/6
1H5GT 9/9
.IL4 3/6
1N5GT 9/9
125 6/8
184 8/-
155 9/9
 1T4 3/9
2A3 7/9
2021 4/6
3A4 4/9
3Q4 7/-
364 61-
3%4 8/9
51140 9/6
5040 4/9

5T4 8/9
54,40 8/9
5Y30 5/9
5Y3GT 6/-
5Z3 6/9
5240 8/8
MGT 11/-
6A6 8/-
6A8G 9/6
6AC7 4/3
6AG5 3/6
6AG7 719
6AK5 8/8
.6A1.5 3/6
0641916 3/-
6AQ5 8/-
6AT6 6/-
6AU8 7/8
6B80 3/8
6BA6 6/-
68E6 5/9
6BG6G 12/6
6BW6 7/9
6BW7 5/9

804 3/8
6C6 4/9
609 8/9
60060 21/-
60116 8/8
606 4/9
 13F1 4/9
6F8G 6/3
.8F12 8/-
6s13 8/9
61,14 9/8
61,15 913
818 2/-

56.15G 2/9
6J5GT 3/9
8370 5/-

6J7GT 7/8
6KfIGT 6/8
13K70 2/3
6K7GT 4/9
.821311 516
6K8GT 9/9

61C25 7/6
6L1 12/6
616 9/9
6113(1 7/3
6L70 6/-
6L18 8/8
6119 12/8
6LD20 8/6
'8P25 8/6
'6P28 12/6
08Q711 8/3
6Q7GT 8/9
.138A7 6/9
'6807 4/9
68117 4/6
68.17 4/-
681(7 5/3
6617GT
68N7GT 4/6
68(47 6/-
.6887 4/6
6U4GT 10/6
6V60 5/6
6V6GT 6/8
6Y6G 5/9
6X4 5/-
6X50 51-
(1X5GT 5/8
7B6 9/-
7B7 7/9
. 7C5 7/3
706 7/3
7117 716
787 9/-
7Y4 7/-
1001 11/-
16C2 13/6
 10F1 5/9
1OLD11 14/8
10113 9/-
.10P14 9/-
12A117 819
12A118 9/9
12AT6 7/6
12AT7 5/6
12AU7 6/-
12AX7 8/9
12.15GT 8/6
12K7GT 5/-
12K8GT

11/-
12Q7GT 5/-
128K7 4/9
12E1K7GT

4,19
12SN7GT

816
13D3 7/-
1487 22/6
19B060

15/-
201)] 8/6
.20F2 8/6
2011 16/-

20P1 9/9
.20P3 1218
20P4 17/-
20P5 15/-
25A60 8/-
.2.5166 619
25L6GT 9/-
25Z4G 7/3
30E5 6/9
30E11 9/6
30P4 12/6
30P12 8/-
30PLI 10/8
35L6GT 9/-
35W4 6/9
35Z4GT 5/3
500060

19/-
601,60T 9/-
131BT 18/-
61SPT 11/-
185BT 18/-
807(A) 5/6
807(E) 3/9
955 3/9
956 2/6
9001 4/-
9003 41-
ATP4 2/9
AZ31 9/-
9336 8/6
B65 4/8
C10 8/6
CBL3I 81/-
CC1135 14/-
CL33 11/9
CY31 9/9
D63 1/8
DA90 2/6
DAC32 9/9
DAF91 4/9
DAF96 7/3
DF33 9/9
.1)F91 3/9
DF96 7/3

)1177 6!-
DIT81 9/-
DK32 11/3
DK91 5/8
DK92 7/8
DK96 7/6
DL33 3/8
DL35 916
DL91 8/-
DL92 6/-
DL93 4/9
DL94 819
DL95 7/3
EA50 9d.
EABC80 7/8
EAF42 8/8
'EWA 118
.EB41 71-
.E291. 3/6

EBC33 4/9
EBC41 8/-
EBC81 7/9
EBF80 7/9
EBF89 8/8
EBL21 12/6
EBL31 19/ -
*E052 3/8
ECC31 9/8
ECC32 4/-
ECC33 4/8
 EGT34 91-
ECC35 6/-
ECC81 5/6
ECC82 6/-
ECC83 8/9
ECC84 8/9
ECC85 7/9
ECF89 8/6
ECF82 8/6
201121 12/8
201135 9/6
ECH42 8/6
201181 8/-
ECL80 7/-
ECL82 9/8
ECL83 12/-
EF22 71-
'EF54 3/3
'EF80 4/9
EF85 8/6
EF86 9/-
EF89 8/9
EF91 3/-
'EF92 4/6
E122 12/8
EL32 4/6
.EL33 81-
E1.35 7/-
EL37 11/8
 EL38 12/6
EL41 5/-
EL42 9/-
EL84 71 -
ELK 4/8

EM34 8/8
EM80 8/8
EM81 8/9
EM84 9/9
EM85 10/6
EN31 16/-
EY51

Small 8/-
EY86 8/-
EZ40 8/6
E7,41 7/-
EZ80 6/-
2281 6/6
GZ30 11/-
(1Z32 8/9
HM00809/6
HBC90 7/6
HL41DD

9/8

HVR2 7/8
. 11T33C 6/6
.11T36 9/-
.KT44 7/6
111.45 8/6
KT61 8/6
KT63 6/3
KT66 12/8
KTW61 5/9
KTW62 5/9
KTW63 6/9
. KTZ63 5/8
MU14 8/-
318 7/3
5637 11/-
N78 15/-
N108 16/-
.1'41 4/8
PCC84 7/-
PCC85 9/3
PC088 19/-
PCC89 13/6
PCF80 7/-
PCF82 7/3
PCF84 18/-
PC1,82 7/8
PCL83 10/6
PCL84 7/6
.PEN25 4/8
* PEN45 7/3
. 8E846 5/3
*PL33 8/3
PL36 10/6
PL38 16/8
PL81 8/9
PL82 8/9
PL83 8/9
PL84 9/-
PY31 7/9
PY32 101-
PY80 7/-
PY81 6/-
PY82 8/3
PY83 7/6
PZ30 9/6
218 111-
219 111-
. T41 7/8
TDD4 7/6
4114 8/-
1718 8/-
I/22 8/9
U24 15/-
1/25 12/8
1726 9/9
1731 7/9
U33 14/-
U 35 11/-
1.737 28/-
1150 5/9
.1752 4/9
1)70 5/6
U71 8/-
1774 8/-

U76
1778
U82
U107
U118
0119
U142
U143
U145
U147
U149
U150
U151
U153
1/153
U164
1/191
17281
17282
U301
1/309
U329
U339

5/6
5/-
7/-

11/-
8/-
8/9
6/-
9/9
6/-
5/6
7/-
8/6
8/-
7/-
5/-
6/3

11!-
9/8

15/-
15/-

7/-
7/-

11/9/8-

I7801 19/-
UABC80 8/8
17AF42 8/-
1111041 7/6
UBF80 8/6
UB1,89 7/9
UBL21 14/6
U01121 12/6
.110H42 7/8
UCH8I 8/6
UCL82 11/3
UCL83 13/6
UF41 8/8
UF42 5/8
UF80 7/8
UF85 8,19
111.86 14/8
UF89 71-
ITIA1 7/-
U1.44 11/-
UL46 9/9
UL84 7/6
UL80 9/6
15116 1218

1.7117 9/8
1.7Y1N 11/-
UY41 6/-
UY85 6/8
VR105/30

VR150/30
5/6

6/9
X63 9/6
X66 11/-
X7611 12/-
X78 14/6
X79 16/6
Y63 6/8
.Z66 9/6

The most Competitive Comprehensive Valve List in the Country

TECHNICAL TRADING CO.
350/352 FRATTON ROAD, PORTSMOUTH

KNOW YOUR CAR

4 strirok ciroguation of ifs macAsetsfs

by the staff of Afoot 3s. 6d. net

ILIFFE Books Ltd.,

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

WITH THE
FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

12"-14" £4-15- 0
15"-17" £5- 5- 0

21" £7-15- 0

CASH WITH ORDER
OR PRO FORMA, ADD
12/6 FOR CARRIAGE
AND INSURANCE

151 -
ALLOWED
ON RECEIPT
OF OLD
TUBE

DELIVERY FREE IN LONDON AREA

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.
REGENT 6404

35, SACKVILLE STREET,
LONDON, W.I.

now ready

completely revised

and enlarged

SIXTH EDITION

IGNi TICS
DISTRIBUTOR

KNOW YOUR CAR
a simple explanation of its mechanism

by the staff of "The Autocar"

In this new edition both the
text and illustrations have
been revised. The book ex-
plains in clear straightforward
language the working prin-
ciples of a modern car. Pro-
fusely illustrated with easy -to -
understand drawings, it gives
the novice driver all the basic
information necessary to
obtain a working knowledge
of his vehicle.

3s. 6d. net. 4s. by post
from all booksellers

An AUTOCAR book

DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I
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`GOOD COMPANION" 6 TRANSISTOR COMBINED
PORTABLE AND CAR RADIO

The finest Transistor Portable ever designed for the constructor.

* 750 mW Output. * Very fine tuning with calibrated dial.
* 6 Transistors plus 2 Diodes.
* Covers 540-1,640 KO (180-550 metres)

and 160-285 Kc/s (1,050-1,880 metres).
* Latest printed circuit technique
* Pre -aligned I.F.T.s. I lin. x 8in. x Sin.
Technical knowledge is not required to build this set, the easy -to -fellow illustrated data which can tic purchased for gq,
making construction simplicity itself.

TOTAL COST INCLUDING CABINET AND DATA (Battery 3/6 extra.) £9.19.6All parts sold separately, detailed list on request.

* Internal high gain aerial with car aerial
socket.

* Brilliantly styled 2 colour cabinet size

UNIVERSAL VOLT -0 H M -
MI LLIAM METER

Reads A.C. and D.C.
Volts up to 1,000 in
5 ranges at 1,000
o.p.v., D.C. Current
(3 ranges) to 500 mA.
Resistance readings
to 200 Kohms In
2 ranges. Basic
movement 300vA
sensitivity. Easily
read open scale.
Dimensions 5iin. x
3iin. x 2tin. Beauti-
fully made, and fully
guaranteed. Complete
with leads, prods and

tery
inter

.

ONLYna 59/6
H.R.O. SENIOR COMMUNICATIONS RECEIVERS.
Complete with all 9 coils, giving coverage of 50 kcis-
30 Me/s. Checked and in perfect working order. Rack
mounting type 18 gni., Standard Table Model 21 gns.
(Carr.. etc. 22/- either type.)
HRO MAINS POWER UNITS. A.C. Input 115/230 volts.
Output D.C. (fully smoothed) 230 volts 75 mA., and
6.3 volts 3.5 amps. Complete in black crackled case.

59/8.
BC 342 RECEIVERS. A few only of these famous Ameri-
can sets covering 1.15-18.0 Me/s., in six bands. Internal
115 v. A.C. Mains pack. S super receiver in first-class
condition and perfect working order. ONLY £25
(carriage 15/).
AR88D RECEIVERS. Reconditioned and " As New "
in appearance. S.A.E. for illustrated leaflet. ONLY £45
(carriage and deposit on transit case £4).
UNISELECTOR. 25 way 8 bank 15 ohm coil foi 24 volt
operation, unused ex -brand new equipment, only 62/6.
SPRAGUE CONDENSERS. Metal cased wire ends. New,
.01 mid. 1,000 v. and .1 mfd., 500 v. 7/6 per dozen.
Special quotes for quantities.
W 1191A WAVEMETER. Crystal controlled heterodyne
frequency meter covering 100 kc/s. to 20 Me/s. in 8
switched bands and is virtually the British BC221.
Power requirements 2 v. L.T. and 40-60 volts H.T.
Complete with Calibration Book, Crystal, Operating
Valves and full set of spares. Used but In perfect order.
ONLY £5 (carriage 15/-).
ACOS TYPE 39-1 STICK MICROPHONE. With screened
lead and stand 39/6.
CRYSTAL DESK MICROPHONE. With screened lead
and built in stand 16/6 (post either 1/6).

CRYSTAL CALIBRATOR No. 10
A sof erb Crystal Controlled
Wavemeter. Has directly
calibrated dial for nominal
coverage of 1.5-10.0 Mc/s.
but may actually be used
from 500 kc/s up to 30
Mc/s. Complete with 500
kcfs. Crystal, 2 valves
type IT4, 1 of 1R5 and 1
of CV286 (Neon Stabiliser),
and Instruction Book.
Size 7in. x 71in. x 41n.,
weight 5 lbs. Used but in
first class condition. ONLY
£2/19/6. Carr. 3/6.

BC 221 FREQUENCY
METERS

Coverage 125 kcis to 20 MO.
and known the world over as a
first class standard. Complete
with original calibration book,
crystal, valves, and instruction
book. Used, but in very good
condition. ONLY £16. Illus-
trated descriptive leaflet available
on request.

20,000 OHMS
PER VOLT TESTMETER

Just purchased from the Air Ministry, these magnificent
American PRECISION Testmeters provide 31 ranges
for reading Voltage Current and Resistance, 6 Decibel
ranges, 7 Output ranges, and facilities for testing Electro-
lytic and Paper Condensers. Single switch control,
meter size 45in. x 41in. with Red and Black scales,
mounted on Black and Silver Panel size x 71n.
which is fitted into sturdy wood carrying case with
removable hinged lid and compartment for leads, etc.
the overall size being 10in. x 91n. x bin. Has 7 D.C.
Voltage ranges up to 6,000 volts at 20,000 chins per volt.
7 similar ranges at 1,000 ohms per volt, 7 similar A.C.
ranges at 1,000 ohms per volt, 7 D.C. Current ranges from
nought microamps to 12 Amps., 3 Resistance ranges
up to 60 Megohrns, 6 Decibel ranges from -12 to +70
DB, 7 Output ranges up to 6,000 volts. Supplied with
test leads, internal batteries, and operating instructions.
Case finished medium Oak, and fitted with leather handle.
In excellent condition, thoroughly checked before des-
patch. 40 only available -first, come, first served.

ONLY 011916 (post etc. 5/01.
Further details on receipt of S.A.E.

DOUBLE BEAM
OSCILLOSCOPE TUBES

Type CV 1596 equivalent to Cossor 09D as used in
oscilloscopes by Cossor (339 series). Hartley and
Erskine (13 series). Listed at 812/10/-. Our price
£2/19/6 (carriage 5/61. Brand new in maker's crates,

METERS
F.S.D. SIZE AND TYPE PRICE

25 inicroamps D.C. 211n. Prot. circular 59/6
50 microamps D.C. 20n. Flush circular 59/8
50 microamps D.C. 31in. Flush circular 80/-

1 milliamp D.C. 20n. Flush circular 30/-
1 milliamp D.C. 300. Flush circular 50/-

200 milliamp D.C. %in. Flush circular 12/6
20 amps D.C. his. Peril. circular 7/8
40 amps D.C. tin. Prol. circular 7/6

200 volts A.C. 211n. Flush circular 26/-
500 volts A.C. 211n. Flush circular 25/-

U NIVERSAL AVOMETERS

Just purchased from
the Air Ministry. First
class condition, thor-
ough ly overhauled and
checked on all ranges.
Complete with leads
and internal batteries.
The 50 Range Model 7,
ONLY £12/10/-. OR
the superlative 20,000

ohpe1710 t 34/ (re8°4- e' 8:ONLY
post on either 5/-).
S.A.E. for full details.

AMPLIFIER 1424. As previously advertised 4 valves.
rack mounting, with internal A.C. mains pack for nomina,
110/230 volts. Output to 600 ohms fine, provision for
600 ohms or High Impedance Input. A first class job.
NEW IN MAKERS' PACKING. ONLY 89/8 (care. 10/6).

INTERCOM. TELEPHONE SET. Two pairs of Brand
New Headphones connected to Breast Microphones,
with leads, etc., in fitted carrying ca... Supplied with
41 volt battery, 10 yards twin flex, and full instructions
for connecting to make super Intercom. ONLY 27/6.
(Post 3/6.) Extra flex 3d. per yard.

10,000 OHMS PER VOLT TESTMETER. This latest
Caby model is a handy pocket sized tester 51 x 35
x skin. Reads low D.C. voltages at 10,000 ohms per
volt, up to 10,000 v. A.C. and D.C. at 4,000 o.p.v. Re-
sistance to 20 mega. D.C. current to 250 milliamps
and also Decibels. Complete with Test Leads, Batteries
and Instruction Book. ONLY 26/10/-.

12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 volts
at 100 mills. Size 51 x 31in diameter. Ideal for running
Radio and Electric Shaver etc., from car battery. ONLY
32/8.

MARCONI SIGNAL GENERATOR TF 1440/7. Coverage
85 kc/s.-2.5 Mc/s. and 8 Mc/s.-70 Mc/s. Complete, and
in AS NEW CONDITION. ONLY £95.

" P.W." 6 TRANSISTOR
PERSONAL RECEIVER

Designed by the
technical staff
of Practical
Wireless, easy
to build, using
printed circuit,
and 1st Grade
Matched Tran-
sistors and Diode.
Full Medium
and Long Wave
coverage to inter-
nal speaker. All
parts sold sepa-

rately (new components only) enabling you to buy as
required, and full detailed price list will be sent on request.
Constructional details 1/6. TOTAL COST INCLUDING
BATTERY AND CABINET, 6819/6.

-!4

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS
(LONDON) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937
Open until I p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross.
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COLLARO STUDIO
TRANSCRIPTORS

.V.,-- ,

,

.0.1.41#4.71.i........................,.

TAPE

Latest 1961
model. 3 speeds,
II, 3; and

i',. 74in/sec. Fitted
' with 3 motors,

digital counter,
press button
switching, etc.
Supplied brand
new complete
with instruc-

4'I
........ . , :,?.,

tions and 7in. spare spool. Only 610/10/0
each. Postage 3/6.

AMERICAN

C.B.S.C11.\

j, RECORDING

TAPES

first grade Quality

Extended audio

range
Bin std. play 600ft 3/-
5in long play 900ft 16/6
Sin double play 1200ft 32/-
5fin long play 1200ft 19/6
Odin.. double play 1800ft 37/-
7in std. play 1200ft 21/-
7in lung play 1800ft 28/6
7in double play 2400ft 47/ -

Please add postage

BC. 221
HETERODYNE
FREQUENCY

:,..

METERS
125 kc/s to 20 Mc/s.
As new condition.
Supplied complete
with valves,
crystal and
calibration
charts.

Only

£16
each

PIP 7/6.
Also available less calibration charts only

E9/10/- each.

FIELD TELEPHONES TYPE F.,
Idealforall
intercom.
systems,
house,office,
building
sites, etc.
Generator
bell ring-ing, 2 line con-,
nection. Sup- 411 -At '
plied complete A.
with batteries
and wooden carrying
case, fully tested, L4/19/6
pair. P/P 5/-.

PLESSEY
24 -VOLT

D.C.
PUMPS

Self lubricating, capacity 60 g.p.h. at 30 lb.
ml in. Will operate O.K. on 12 v. 4 BSP
Inlet/outlet union. Only 15/6 each. P/P 2/6.

4 SPEED

RECORD

CHANGERS

B.S.R. UA8 Mono.... .. ..... E6/12/6
B.S.R. UA8 Stereo.. .......L6/I 2/6
B.S.R. UA14 Mono f7/19/6
Collaro Studio C60 Mono.. £6/17/6
Collaro junior single player ......... .......75/-

P!ease add postage.

R.C.A. AR88D RECEIVERS
This world famous 14 valve receiver offered
reconditioned, perfect working order and in
superlative condition throughout. Fre-
quency coverage on 6 bands 500 kc/s to 32
mc/s. Circuit incorporates variable selectivity
with crystal filter, tone control, aerial trim-
mer, b.f.o., a.v.c., R.F. and A.F. gain controls,
mechanical bandspread, etc. Output is for
phones or speaker. Operation 115 or 230
volts A.C. 635 each. Carriage 30/-.

BRAND NEW MEDRESCO HEARING
AIDS

Supplied complete with earpiece, leads,
battery pouch. Brand new boxed, only 32/6
each. P/P 1/.. Batteries 5/- extra

R.C.A. PLATE TRANSFORMERS
Primary 200/250 volt 50 cycles. Secondary
2,000/1,500/1,500/2,000 volts 500 mA.
Supplied brand new, boxed, L6/10/- each.
Carriage I0/-.

7.5 K.V.A. AUTO TRANSFORMERS
115/230 volts. Brand new boxed, ex-U.S.A.
E15 each Carriage 10/-.

1,000 WATT MAINS ISOLATION
TRANSFORMERS

230 volt primary, 230 volt secondary. Ex -
Admiralty heavy duty type. New, boxed,
65 each. Carriage I0/-.

AN /APR4 SEARCH RECEIVERS
Covers 38 to 1,000 mc/s with 3 plug-in R.F.
units. TN I6 38-95 mc/s. TN 17 74-320 mc/s.
TN 18 300-1,000 mc/s. Operation 115 v.
50-2,600 cps. Reconditioned to maker's
spec. Superb order throughout, E75 each,

MINE DETECTOR NO. 4A
Will detect ferrous and non-ferrous metals.
Complete and as new in transit cases. Sup-
plied fully tested with instructions. 39/6
each. Carriage 10/-. Batteries 8/- extra.

BRAND NEW Boxed
100MICROAMP
METERS. Standard
2fin. flush panel mount-
ing. Scale calibrated
0-100 microamps. 42/6
each. P/P 1/3.
Also available 34in. panel
mounting 62/6 each,

ERSKINE TYPE 13 DOUBLE BEAM
OSCILLOSCOPES

Supplied in perfect working condition. E25
each. Carriage £1.

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables SM/THEX LESQUARE

LISLE STREET, LONDON, W.C.2

NATIONAL H.R.O. RECEIVERS
Senior model, table
mounting. Supplied
with complete set of
9 coils covering 50
kc/s to 30 mc/s.
Circuit incorporates
a meter, variable

selectivity, crystal filter, 2 R.F. and 2 I.F.
stages. B.F.O. A.V.C., R.F. and A.F. gain
controls, etc. Output is for phone or speaker.
Power requirements 250 v. 80 mA. and
6.3 v. 3 amps. Supplied fully tested and
aligned and in superb condition throughout.
Price 21 gns. Carriage 10/-. Power units
are available 59/6 extra.

PORTABLE PRECISION VOLTMETERS

Brand new moving
iron instruments
by famous manu-
facturer. Housed
in polished teak
case. 8in mirror
scale. 2 ranges,
A.C. or D.C.
0 to 160 v. and
0 to 3 2 0 v.
Accuracy with-
in 2%, 65/19/6
each. P/P 3/6.

FIELD TELEPHONES TYPE L. Gen-
erator bellringing.
Light and
very port-
able. Ideal
for all in-
s t allations.
Supplied
complete
with bat-
teries, fully
tested. As
new L4/19/6
per pair.
P/P 5/-

COLLINS TCS RECEIVERS

Frequency
coverage on
3 bands 1.5
to 12 mc/s.
Valve line-
up I 2SA7,
I 2SQ7, 2-
1 2 A 6 , 3 -
1 2 S K 7 .Power
require-
ments : I2v.

L.T. and 225 v. H.T. Externally store soiled
but internally good condition. 15/10/- each.
Carriage 10/,

POWER

MEGAPHONES

Brand new and
guaranteed. Ex-
tremely lightweight.
Operates from
six U2 cells which

are self contained. The microphone
is fitted with an extension cable and can
be detached from the megaphone. L14/10/.
each. Carriage 5/-.
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G.E.C. SELECTEST MULTI -RANGE
TESTMETER

D.0 A.0 D.0 A.C.
VOLTS VOLTS Current Current
150 my. 7.5 v. 1.5 ma 75 ma.
300 my 15 v. 3 ma. 150 ma.
1.5 v. 75 v 15 ma. 750 ma.
3 v 150 v. 30 ma. 1.5 amp.
15 v. 300 v. 150 ma 7.5 amp.
30 v. 600 v. 300 ma. 15 amp.
150 v. 750 v. 1.5 amp Resistance
300 v. 1,500 v. 3 amp 10 k. ohms
750 v. 15 amp. 100 k.ohms
1,500 v 30 mp. I megohm
Incorporates overload trip and special
safety interlocking switches. Supplied in
perfect condition with leads, E9/19/6
each P/P 4/-.

SOUND POWERED TELEPHONE
HANDSETS

Require no batteries to operate. Brand
new and boxed IS/- each. P/P 1/6.

24 VOLT D.C. IMPELLER PUMPS
15/6 each. P/P 2/6.

POST OFFICE 8 BANK
UNISELECTORS

Std. type, 25 positions. Ex -brand new
equipment, 62/6 each. P/P 2/-.

110/230 VOLT AUTO
TRANSFORMERS

15/20 watt 9/- ; 60 watt, 12/6 ; ISO watt
18/6 ; 500 watt, 59/6 ; 1,000 watt, 92/6.
Please add postage.

AR.88D SPARES
Complete wavechange switch assembly
with screens, new and boxed, 17/6 each.
P/P 2/6. 1st I.F. transformers, new, boxed,
3/6 each. P/P 9d.

ROTARY CONVERTORS
24 volt d.c. input. Output 230 volt, A.C.
50 cycles 100 watts. 72/6 each. Carriage 5/-

24 AMP VARIAC TRANSFORMERS
Primary 230 volts. Secondary adjustable
from 185 to 250 volts at 24 amps. Can also
be used in reverse. E12/10/- each Carriage
10/-.

I MEGOHM I'' WIREWOUND
RESISTORS

10/. doz. P/P 1/-.

SPEAKER BARGAINS

SELENIUM L.T. METAL RECTIFIERS
Full wave bridge connected, all new and
guaranteed.
12/18v I amp.... 4/3 24/36v 4 amp....I8/6
12/18v 2+ amp.. 6/9 24/36v. 6 amp....22/6
12/18v 4 amp.... 9/9 24/36v.10 amp....45/-
12/18v. 5 amp....12/6 24/36v.15 am p....47/6
12/18v 6 amp....I3/6 36/48v 6 amp....32/6
I 2/18v.10 amp....22/6 48/60v 2 amp.... I 8 /6
24/36v. I amp.... 9/6 413/60v.10 amp....82/6

Please add postage.

L.T. TRANSFORMERS
All primaries tapped 200/250 volts.
3.5, 9 or 17 volts I amp 9/9
3.5, 9 or 17 volts 2 amp 14/3
3.5, 9 or 17 volts 4 amp 16/6
9 or 17 volts 6 amp 26/-
12 or 18 volts 6 amp 25/-
3, 4, 5 6, 8, 10, 12, 15, 18, 20, 24 or 30

volts 2 amp 18/6
3, 4, 5, 6, 8, 10. 12, 15, 18, 20, 24 or 30

volts 4 amp 27/6
Please add postage

PAINTON MINIATURE JONES
PLUGS AND SOCKETS

2 pin 2/6 pr. 12 pin 5/6 pr
4 pin 3/6 pr. 18 pin 7/6 pr
6 pin 4/- pr. 24 pin 6/6 pr.
8 pin 4/6 pr. 33 pin 10/6 pr.
All new and unused. Please add postage.

AVOMETERS MODEL 7
VOLTAGE

60mV D.C. only

Fitted with automatic cutout.
Supplied reconditioned as
new, complete with batteries
and leads, 912 each. P&P 3/6.

IV
5 A.C. & D.C.

10 
100 ,

200 
400 .

500 ,

1,000

CURRENT
lmA D.C. only

5  A.0 & D.C.

100 
600 

1A5 
10 

CAPACITY 0.01-20
mFds.

RESISTANCE

100,000 ,.

10,000 ohms using internal i,olt cell

1 Megohm using internal 9 vo t battery
10 Megohms t using external source of A.C. or D.C.
40 f voltage.

POWER AND DEC BELS
Impedance Power

-25 to + 6
-15 to + 16
- 25 to + 6

Decibels
0=50W.

500 ohms
5,000 ohms

50 000 ohms

200 mW
2W

200 mW

ALL BRAND NEW AND
GUARANTEED

2fin ...3 ohm...I7/6 2iin....35 ohm...17/6
31n. ...3 ohm...17/6 21 -in ...70 ot-m...17/6

...3 ohm...15/6
Sin ....3 ohm...15/6 7x 4-.n.3 ohm. 15/6

ohm...I7/6 8x 2/in.3 ohm .17/6
8in. ...3 ohm...I9/6 8x 6in..3 ohm.17/6
10in ...3 chm _27/6 10 x nin.3 ohm. 17/6
I2in ...3 ohm...29/6 10 x 6in..3 ohm.27/6
12in 15 dhm...42/6 13 x 8in..3 ohm.47/6

Please add postage.

PARMEKO TABLE TOP
TRANSFORMERS

Input 230 volts 50 cycles. Output 620/550/
375/0/375/550/620 volts 250 mA 5 volt
3 amp., 5 volt 3 amp. Size 61 x 6,/ x
Brand new. boxed 45/.. each. Carriage 3/6

SPARES KITS FOR CR.I00 RECEIVERS
Contains 15 valves. 2-DH63, 2-KT63, 2-X66,
2-U50, 7-KIVV61. Condenser and resistor
packs, pots, toggle switch output trans.
former, etc All brand new, 59/6 each
P/P 3/6.

MARCONI TF-373 UNIVERSAL
IMPEDANCE BRIDGES

Reconditioned to maker's specification
0-100 H., 0-100 mfd., 0-I megohm, 0-100 Q
each on 5 ranges at 1,000 c/s. E35 each

AMERICAN ARB RECEIVERS
Frequency coverage on 4 bands 195 kc/s to
9.05 me/s. Precision vernier drive. Valve
lineup : 125A7, 4-125F7, 12A6 and 991.
Operation 24 volts D.C. Supplied fully tested
and checked, E6/19/6 each. Carriage 7/6.

PHOTO VOLTAGE AMPLIFIERS
These special units contain a I microamp
Tinsley mirror galvanometer twin selenium
photo cell. 12 v. lamp, lamp housing and
focusing unit. Brand new, boxed, E9/19/6
each. Carriage 7/6.

TRANSISTORS AND COMPONENTS
Transistors
Green spot liv.
Yellow spot, 6, L.F.. .2/3
Red spot = 0071 L.F...8/6
White spot= 0C45 R.F...3/6
Blue spot =0044 B.F... 4/6
Yellow/green =0072 I..F...8/8
Set of 6 Mullard transistors
1 0C44
1 0045
1 0045
1 001,1D

Complete set only 89/8
Transistor ho:ders 9d. ca.

Diodes
General purpose.... 6d...
Yellow spot = 0A81.2/-
Mullard 0A01.... 3/ -
GEE 34 .. 4/- GEX36 . 9/ -

Transformers
Sub-minlature size.
Push-pull Inter stage
4.5 : 1 4/9

Push-pull output 20: 1.
Matched to 3 ohms .4/9
Miniature Electrolytics
All t67,68 available
Imfd.-100mfd.
3-12v. wkg 1/9 ea.

Please add postage.

Personal Earphones
Complete with cord unb

midget plug and lack.
Available high or ,ow

impedance 7/- ea.
Midget Resistors
Al sizes 3d. ea

Midget condensers
All sizes to .01 6d. ea

.01 to .1mfd 9d. ea

.25 and .5mfd 1/- ea.

Variable Condensers
Jackson "00" gang 0/8 ea.
Solid dielectric variable,
100, 300 or 500pf 4/- ea.

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SM1THEX LESQUARE

-54 LISLE STREET, LONDON, W.C.2
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Iv0/9611

Each Model incorpor-
ates, the highly success-
ful HT/TR3 Amplifier
(described below),
thus ensuring truly
"Hi-Fi " record and
playback facilities.
vsi,"""sPSIV1/40.4"0

I WssISION.~941%/%0
All prices quoted pro-
vide for the COM-
PLETE RECORDER

I including CRYSTAL
MICROPHONE and
1,200ft. Spool of Tape.

1

%/91909"6".",01W
'There are no "better
Ivalue for money" Tape

Recorders on the
market -if you can't
call and hear them

I send S.A.E. for fully
I descriptive leaflets.
%/0/94/WsirSoW

MEI =MI mm Imo IMO NM min

BEFORE YOU BUY -YOU SHOULD
HEAR THESE RECORDERS -THEY
ARE COMPARABLE TO THE MUCH

HIGHER PRICED MODELS
MODEL CRS/S. Incorporates the Collaro "STUDIO" TWIN TRACK £39.10.03 -speed Deck operating at 1 {in., 31 in. and 7fin. speeds
H.P. Terms, Deposit 87/18/- and 12 mouths of £2/17111.

MODEL THZ/Mk. VI. Incoporates the New TRUVOX Mk. VI TWIN £49.1 0.0
TRACK 2 -speed Tape Deck operating at 351n. and 74in. speeds
H.P. Terms: Deposit £91181- and 12 months of 0112/7.

TAPE AMPLIFIERS and PREAMPLIFIERS I resented from MULLARD DESIGNS
MULLARD TYPE " C"
TAPE -PREAMPLIFIER
ERASE UNIT
The " HI-Fi " link to add full tape
recording facilities to High Fidelity
home installations. Incorporates
FERROXCUBE POT CORE PUSH-PULL OSCILLATOR and 3 -speed treble equalisation
by FERROXCUBE POT CORE INDUCTOR. FOR WEARITE-COLLARO-
TRUVOX or BRENNEL TAPE DECKS. (STATE which when ordering.) Includes
separate Power Supply Unit.HIT

OF PARTS
`'4.0.0 t17.0.0or ASSEMBLED

H.P. 13(8(- Deposit and 12 months at a1/4/11.
(Excluding Power Unit M115/. and £14110/- respectively.)

1-6

MODEL HF/TR3 Mk. II
TAPE AMPLIFIER
(Mullard Type " A " design)
A very high quality Amplifier incorpora-
ting 3 -speed treble equalisation, by the
latest FERROXCUBE POT CORE
INDUCTOR. FOR COLLARO-TRUVOX-
BRENELL or WEARITE Tape Decks
(STATE which when ordering), has
GILSON Output Transformer. Includes
separate Power Supply Unit.
KIT OF PARTS £13.13.0 or ASSEMBLED.. £17.0.0

H.P. 83/81- Deposit and 12 months at MAIL

FOR THE HOME CONSTRUCTOR SPECIAL "COMBINED ORDER" PRICES
(a) The COLLARO " STUDIO " TAPE DECK and our (a) COMPLETE KIT to build the HF/TR3 Amplifier,

Mullard Type " C " PRE -AMPLIFIER and Power Unit 129.10.0 together with the COLLARO " STUDIO " DECK £26.0.0
assembled and tested (b) As above, but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E5118/- and 12 months at E2/3/3 H.P. Terms: Deposit E5/18/-, 12 months of E2/3/3 £29.10.0

(b) As above but Type " C " PRE -AMPLIFIER supplied as
complete Kit of Parts £26.10.0 (c) COMPLETE KIT to build the HF/TR3 together with

the NEW TRUVOX Mk. VI TAPE DECK £36.10.0
(c) The TRUVOX Mk. VI TAPE DECK and the assembled

Type " C " PRE -AMPLIFIER and Power Unit £40.0.0 (c1) As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit £8, 12 months of £2118/8. £40.0.0

H.P. Deposit E8 and 12 months E2/18/8.
3T AMPLIFIER withFbuildEE KIT to the HF/TR3COMPLETE(d) As above but the Type " C " supplied as complete (e)£42.0.0

Kit of Parts £36.10.0 the BRENELL Mk. V TAPE DECK
(e) The BRENELL Mk. V Deck and the assembled Type (f) As above but HF/TR3 ASSMEBLED and TESTED

" C " PRE -AMPLIFIER and Power Unit £46.0.0 H.P. Terms: Deposit 0/21-, 12 months of E3/6/9. £45.10.0
H.P. Deposit E9141- and 12 months at f3/7/6. (g) THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER

(f) As above, but the Type " C " supplied as complete
£43.0.0 with the WEARITE MODEL 4A DECK, incorporates

Kit of Parts Wearite Head Lift Transformer, etc
(g) The WEARITE 4A DECK with Type " C " assembled £56.0.0 H.P. Terms: Deposit E11, 12 months of £41018.

and tested (Carriage and insurance on each above is 10/- extra.)
H.P. Deposit If 11/4/. and 12 monthly E4/2/I. Attractive PORTABLE CASE is available to accommodate the TRUVOX

(Carriage and Insurance on above quotes 10/- extra.) or COLLARO TAPE DECKS and we offer it together with ROLA/
EACH OF ABOVE CAN BE SUPPLIED IN PORTABLE CASE FOR E5/10/- CELESTION 10 x 6in. LOUDSPEAKER-ACOS CRYSTAL MICROPHONE
extra. THUS FORMING A COMPLETE PORTABLE PRE -AMPLIFIER. -and 1,200ft. SPOOL TAPE -ALL FOR
SEND FOR DETAILS. (Carriage and Insurance 5/- extra.)inimmommii mom Nom mim Imo ill milM mmi imIm milie mm mon mini mimin

SPECIAL OFFER 225ft. on 3in. Spool 5/9 TAPE ACCESSORY KITS
OF TAPE 900ft. on 5in. Spool 18/6 (a) E.M.I., includes 3 reels Leader Tape, Splicer, Jointing Tape

P.V.C. base on latest type plastic 1,200ft. on Siin. Spool 21/- and Stop Foil 37/6
Spools. New, Boxed and Guar- 1,200ft. on 7in. Spool 21/- (b) SCOTCH BOY, includes 3 reels Leader Tape, Splicer, and
anteed. I ,800ft. on 7in. Spool 32/6 Jointing Tape 29/6
A LARGE PURCHASE OF BRAND NEW and FULLY GUARANTEED GARRARD TAPE

£55.0.0

£9.0.0

EQUIPMENT ENABLES THESE OUTSTANDING PRICE REDUCTIONS
THE "MODEL HF/G2R" PORTABLE
TAPE RECORDER (Original Price £33/0/01

FOR H.P. Dep. £4114/-, 12

ONLY 22 GNS. months i1/13/9. (Carriage
and Ins. 10/- extra.)

INCORPORATES THE LATEST GARRARD
"MAGAZINE" TAPE DECK and MATCH-
ING AMPLIFIER. Based on the successful
MULLARD TYPE " A " DESIGN and
specifically developed to operate the OAR-

.! HARD DECK. PRICE INCLUDES THE
GARRARD TAPE MAGAZINE and 4in.
SPOOL OF DOUBLE PLAY TAPE. A
Twin Track Recorder operating at 311n./

sec. providing up to 1 hour 10 mine. playing time. The
outstanding features being excellent performance and

simplicity of operation. Incorporates EXT. SPEAKER SOCKET,
also operates as independent amplifier for direct reproduction

Tom P.C., mike or Radio tuner. Weighs only 221h.
WE ALSO OFFER DECK and AMPLIFIER CONNECTED, TESTED, FOR IMMEDIATE
OPERATION, 19 ens. H.P. Dep. £4 and 12 months 21/914. Carriage and Ins. 10/- ex.
INCLUDES SPEAKER, tape Magazine and din. Spool of Double Play Tape. Comprises
a complete tape recorder chassis ready for easy fitting into cabinet.

STERN RADIO LTD.
DEPT. W. 109 FLEET St,

LONDON, E.C.4
Telephone: FLEET STREET 5812/3(4

THE "ADD -A -DECK
INCORPORATING GARRARD " MAGA-
ZINE " TAPE DECK and the MATCHED
MODEL HF/G2P PREAMPLIFIER. Sup-
plied on ONE CHASSIS (as illustrated)
READY FOR USE.
PRICE: Including GARRARD MAGA-
ZINE and a 4in. SPOOL DOUBLE PLAY
TAPE (Carr. & Ins. 10/- extra). 0
H.P. Deposit B3/16/- and 12 10 Gns.
months of £11718. Provides complete
tape recording facilities and designed to
operate through the pick-up sockets of the standard
type of RADIO RECEIVER, or an AMPLIFIER,
from which really first class reproduction is obtained.
It consists of a Twin Track Deck connected to the Preamplifier and operates
at 3/in./sec. speed, providing up to 1 hour 10 mins. playing time. Only needs
connecting to the mains supply and pick-up sockets. Very simple to operate
and easily installed in a cabinet, only four fixing screws being required.

FULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVE
ARE AVAILABLE -BUT PLEASE ENCLOSE S.A.E.
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STERN'S MULLARD DESIGNS
COMPLETE KIT OF PARTS Designed by MULLARD-presented by

STERNS strictly to specification
MULLARD " 5-10 " MAIN AMPLIFIER

For use with the MULLARD 2 -stage pre -amplifier with which an undistorted
power output of up to 10 watts is obtained. We supply SPECIFIED COM-
PONENTS AND NEW MULLARD VALVES including PARMEKO MAINS
TRANSFORMER and choice of the latest Ultra -linear PARMEKO or the
PARTRIDGE Output Transformer. 110.0.0Price: COMPLETE KIT (Parmeko Olput Trans.)
Alternatively wo supply ASSEMBLED AND TESTED £11.10.0

ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER £1/ extra.

MULLARD'S 2 -VALVE
PRE -AMPLIFIER TONE CONTROL UNIT
Employing two EF86 valves and designed to operate with the Mullard
MAIN AMPLIFIER but also perfectly imitable for other makes.
Supplied strictly to MULLARD SPECIFICATION and incorporating
 Equalhation for the latest R.I.A.A. characteristics.
 Input for Crystal Pick-ups and variable reluctance magnetic types.
 Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -Amplifier
 Sensitive Microphone Channel.  Wide range BASS and TREBLE Controls.

Price: COMPLETE KIT E6.6.0
OF PARTS ASSEMBLED AND TESTED E8.0.0

COMPLETE MULLARD 5-10 AMPLIFIER
The popular and very successful complete " 5-10 " incorporating Control Unit
providing up to 10 watts high quality reproduction.
Specified components and new MULLARD VALVES are supplied including
PARMEKO MAINS TRANSFORMERS and choice of the latest PARMEKO
or PARTRIDGE ULTRA Linear Output Transformers. £11.10.0Price: COMPLETE KIT. Parmeko Transformer
Alternatively we supply ASSEMBLED AND TESTED £13.10.0
Hire Purchase (Assembled Amp. only). Deposit £21141- 12 months at 19110.
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER £116) -extra.--

COMPLETE MULLARD 3-3
A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR 3 -VALVE
3 -WATT AMPLIFIER DESIGNED IN THE

MULLARD LABORATORIES.
Price for COMPLETE KIT £7.10.0OR PARTS
(Plus 6/6 carriage and insurance).
Alternatively supplied ASSEMBLED AND
FULLY TESTED (Plus 6/6 £8.19.6carriage and insurance)

H.P. TERMS: Deposit £2 and 8 monthly payments of £1
Our kit is complete to the MULLARD specification including supply

of specified components, valves and PARMEKO OUTPUT TRANSFORMER. We also
include switched inputs for 78 and L.P. records plus a Radio position. Extra power to
drive a Radio Tuning Unit is also available.

COMPLETE STEREO AMPLIFIER
Meets the many requests for a low priced but good quality Stereophonic Amplifier. Out-
put power is 4 watts. Inputs for Crystal Pick-ups and Radio Tuner.

£8.10.0 £10.10.0
KIT OF PARTS or ASSEMBLED

Mk. II " Fidelity" FM TUNING UNIT
An attractively presented Unit incorporating MULLARD PERMEABILITY TUNING
HEART and corresponding Mallard valve line-up. Very suitable to operate with our
Mullard Amplifiers. El 0.10.0 114.5.0
FOR THE CONSTRUCTOR_. - -or ASSEMBLKD

SPECIAL CASH ONLY OFFER ! !
The very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a
matched P.M. SPEAKER. ALL FOR ONLY
Plus 7/6 carr. and ins.). The Amplifier
consists of a 2 -stage design incorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS. The
Portable Case will also accommodate almost
any make of Autochanger and is attractively
finished in Grey Colour Rexine-WE ALSO
SUPPLY SEPARATELY:-
(a) The 2 -stage (plus Rectifier) AMPLIFIER

£4 2 6
(b) The PORTABLE CARRYING CASE

£3 17 6
(c) glin. P.M. SPEAKER 18 9 insurance 4/- extra).

STERN'S INTER-COMM or BABY ALARM
A small versatile Unit employing the new MULLARD ECL86 valve and designed to
provide two (or three) way conversation up to extreme distances. Operates from A.C.
mains 200 to 250 volts and as in all our designs only new high-grade and guaranteed
components are incorporated. PRICES-MASTER UNIT and ONE EXTENSION
KIT OF PARTS 16/17/6. ASSEMBLED AND TESTED £8.
(Available in August) (Available mid -July)
The equipment consists of a MASTER UNIT, size only 81in. x 51in. x gin. and ONE EX
TENSION (a second extension may be added at any time). The Master Unit incorporates
switching and power supply and with the chassis completely isolated from the mains
is operated In absolute safety. Attractively presented in cases covered in quality leatherette.

"Hi-Fi" LOUDSPEAKERS VaillsraEINR,ZTNOGVB'!?
GOODMANS-WHARFEDALE-W.B.

ILLUSTRATED AND PRICED LEAFLETS ON REQUEST

STEREO PRE -ANNOUNCEMENT
To meet the increasing demand for stereophonic sound equipment our Design
Engineers are producing

STEREO TAPE PRE -AMPLIFIER
for operation with ,,he latest MINIFLUX and COLLARD I track tape heads.
The Unit incorporates the latest circuitry, the design being based on the very
popular MULLARD TYPE " C " Unit. and employs a sensitive meter for
accurately setting the record level. High grade Tape Decks incorporating the
MINIFLUX Heads will be available and in keeping with our normal practice
will be offered with the Pre -amplifier. Full details and the assembled Pre-
amplifier will be available in September.

PRICE REDUCTIONS
(a) The COMPLETE KIT OF PARTS to build
both the " 5-10 " Main Amplifier and the 2-
Stage Pre -Amplifier Control Unit
(13) The " 040 1/ and the 2 -Stage Pre -Amplifier si
both Assembled and Tested
H.P. TERMS: Deposit £31161- and 12 months of £1:7/8
(c) The COMPLETE KIT OF PARTS to build
the Dual Channel " 3-3 " Amplifier and the '11.10.0Dual Channel Pre -Amplifier Control Unit
(d) The Dual Channel " 3-3 " Amplifier and the
Dual Channel Pre -Amplifier Control Unit both
Assembled and Tested
H.P. TERMS: Deposit 66 and 12 months of £111.0.0
(e) The COMPLETE KIT OF PARTS to build
one " 5-10 " Main Amplifier (Parmeko Tram -
former) and the Dual Channel Pre -Amplifier £21.10.0Control Unit
(0 One " 5-10 " Amplifier (Parmeko Tram -
former) and the Dual Channel Pre -Amplifier £25.0.0both Assembled and Tested
H.P. TERMS: Deposit £5 and 12 months of 11/1618.
(g) COMPLETE KIT OF PARTS to build Two
" 5-10 " Main Amplifiers (incorporating
Parmeko Output Transformers) and the Dual
Channel Pre -Amplifier Control Unit
(h) Two " 5-10 " Amplifiers (Parmeko Output
Transformers) and the Dug] Channel Pre -
Amplifier Control Unit both Assembled and 136.0.0
IITelt.eaTERMS: Deposit VA,- and 12 months of £2/12/-.
Carriage and insurance 7/6 extra.
Prices quoted are subject to £1/61- extra for Partridge Trans.

£31.0.0

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered Cathode follower ourpat.
Incorporates Two inputs for CRY STA]
MICROPHONES, one for CRYSTAL PICK
UPS and a Fourth for Radio or Tape.
fttia38.8.0 i2nSMI=DE1 0.0.0
Terms: Deposit £2 and 12 months at 15)-.
Model I.L. one microphone input matched
for moving coil or ribbon mike £1/17/- extra.

STEREO DUAL CHANNEL PRE -AMPLIFIER
This model incorporates two 2 -valve Pre -Amplifiers
(described above) combined into a Single Unit
enabling it to be used for both STEREOPHONIC
and MONAURAL operation. It is designed primarily
to operate with our range of MULLARD MAIN
AMPLIFIERS but will also operate equally well
with any make of Amplifiers requiring an Input
of 250 m/v.

Price: COMPLETE 012.10.0 Alternatively ASSEMBLEDM 5.0.0
KIT OF PARTS it". and TESTED
H.P. Terms on assembled unit: £3 Deposit and 12 months of 21/21-.

STEREO " 3-3 " MAIN AMPLIFIER
Comprises two MULLARD 3-3 Main Amplifiers on one chassis. Operates with above
MULLARD STEREO PRE -AMPLIFIER. Output power 13 watts. Inputs for Crystal
Pick-up and Radio Tuner £10.0.0 or ASSEMBLED 111.15.0
KIT OF PARTS

RECORD PLAYERS Many at REDUCED PRICES: H
Send S.A.E. for ILLUSTRATED LEAFLET

THE EMI 4 -speed single record player with separate crystal pick-
up
B.S.R. MONARCH UAS 4 -speed Mixer Autochanger with Crystal
Pick-up
THE NEW COLLAR() " C 60 " 4 -speed autochanger unit with Studio
" 0 " pickup
The NEW COLLAR() Model RP594, 4 -speed Single Record Player
Studio Cartridge
THE E.M.L 4 -speed Single Record Player, incorporating a high output
crystal pick-up
B.S.R. MODELS UA12 and UA14. Each a 4 -speed Mixer Autochanger
with Crystal Pick-up
Both available incorporating the B.S.R. STEnE0 Pick-up, plays
L.P. and 78 records
GARRARD RC209 4 -speed Autochanger fitted with latest Crystal
Pick-up
The latest GARRARD TRANSCRIPTION MOTOR " 801 "

The new GARRARD Model 4HF High Quality Single Record Player
fitted with the latest T.P.A. 12 Pick-up arm and G.C.S. Crystal Cartridge
GARRARD Model TA/Mk. H Single Record Player fitted with high
output Crystal Pick-up, detachable head

HIRE PURCHASE TERMS available on all units £8/19/13 and over
Carriage and insurance on each abovif, - extra.

4 gns
16.19.6
£7.19.6
£9.18.6

£6.9.6
£7.19.6

£10.10.0
£8.19.6
£22.7.3
£18.7.6
£8.10.0

! ! HOME CONSTRUCTORS ! !
A RANGE OF ",EASY TO ASSEMBLE" PREFABRICATED CABINETS
Designed by the W.B. " STENTORIAN " COMPANY for " Hi-Fi " Loudspeaker systems
or to accommodate high quality equipment. The acoustically designed Bass Reflex
Cabinets containing the very successful " Stentorian " speakers give really first class
reproduction and are well recommended. Models are also available to accommodate
high -quality Amplifiers, Pre -amplifiers, Tuning Units, Record Players, etc. Al models
are very easily assembled, in fact only a screwdriver Is required.
Fully illustrated leaflets are available, including complete specifications of the various
STENTORIAN 1,OUDSPEAKERS. Please enclose S.A.E.

H.P. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER £9.
FULLY DESCRIPTIVE LEAFLETS ARE AVAILABLE FOR ALL

EQUIPMENT, BUT PLEASE SEND S.A.E

DEPT. W.

STERN RADIO LTD.
109 FLEET ST.,

LONDON, E.C.4

Telephone: FLEET STREET 5812/3/4
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LASKY'S
RADIO

 4-SPD. AUTO -CHANGER
 New and
 Unused

in
Cartons

 B.S.R. UAI2, stereo
B.S.R. type UA8
B.S.R. UA8, stereo

 B.S.R. Type UA14
COLLARD Studio 030 wired for

 stereo, with monaural p.u.17 19 6
Post on all above 5/-.

£7 19 6

£6 19 6

£7 19 6
£7 19 6

GARRARD
Model 120 18 8 0
Model 121 19 9 0
Model 209 19 19 0
Mdl. 210, Stereo 211 0 0
Mdl. 210 with monaural and

stereo heads 112 10 0
RC.88 £12 19 6
RC.88 STEREO £13 10 0
RC.98 £14 19 6

SINGLE PLAYERS
Auto start and stop. Complete
with pick-up and crystal cartridge.
GARRARD 4SP £619 6
GARRARD TA Mk. II wired for
STEREO, plug-in head 18 9 0
E.M.I. 4-spd., wired for STEREO
and fitted mono car-
tridge LS 19 8
As above, STEREO £6 19 6

Post on all above 5/,
COLLAR() JUNIOR 4 -speed motor
and separate pick-up 75/-
13.S.R. TU9, non -auto Turntable
and separate pick-up 79/6

Post free.

PICK-UP CARTRIDGES
ACOS, G.P.67 turn over crystal
,ctayrTdrist w4tnt;7L.P. and standard

Lasky's Price 181- post free.

ACOS 73-1A STEREO. List 52/6.
Lasky's Price 29/6 post free.

ALL TYPES OF CHASSIS
ARMSTRONG, DULCI, EMPRESS,

(1,A.M./F.M.irrnol s.) from... 74 rn ss.

A.M./F.M. STEREO from 22 Gns:

10-

10-

10.

11.

Detachable lid. Carrying handle.
IAAAA.A.A..A.A.AlLA.A.A.AAAAAAAkkkA.A.AAAAAA,&1A.A.AAAAAAAA..A.A1AAAAILAAAA.A.

THE "WALTER" MAINS/BATTERY FULLY TRANSISTORISED
Twin -track Recorder using 7 transistors. Full size and operates anywhere
on either three PP9 batteries or mains voltage 200/250 v. 5o cycles.

NOTE THESE STAR FEATURES: -

The LATEST cULLARO STUDIO
TAPE TRANSCRIPTOR. 3 motors,
3 -speed 11, 31, 7} i.p.s., takes 7in.
spools. Push-button controls.
Digital counter. Lasky's Price
complete with Spool, t10/19/6
Carr. & Ins. 12/6.

TAPE PRE -AMPLIFIER
For use with any Tape Deck in-
cluding Collaro, Motek, etc. Full
recording facilities for 11, SI and
71 i.p.s., multi -position switch
gives automatic equalisation by
negative feed -back to each speed.
4 valves including magic eye level
indicator. Overall dim.: 12 x 4 X
6in. Front panel: 121 x 31in.
Attractive gold hammered finish.

LASKY'S PRICE 9 GNS.
Post 3/6.

MOTE K RIO 3 -speed Deck. Lasky's
Price £9119/6. Carr. & Ins. 7/6.

PLASTIC TAPE SPOOLS
3in. Sin. niin. 7in. Siln.
1/9 2/6 2/6 2/6 5/8

Post extra.

SUPER 60 ' 6 -TRANSISTOR TABLE RADIO

CAN

SAVE POUNDS ! ORDER BY POST IF YOU CANNOT CALL

NEW TAPE RECORDER SCOOP!

Brand New in maker's cartons full Guaranteed.

LISTED AT E57 . IS . 0

LASKY'S PRICE
INCLUDING MIKE,
REEL OF TAPE, AND

EMPTY SPOOL

27gns
Carr. & Ins. IS/ -

Batteries extra
Price 3/- each

* 21 watts output.
* Frequency response:

50-9,000 c.p.s. overall;
50-25,000 c.p.s. straight through.

* Signal-to-noise ratio better than
-4o db.

* 2 outputs: extension loudspeaker and
external amplifier.

* skin. reels giving maximum playing
time of 3 hours.

* Single master control.
* Magic eye level indicator.
* Revolution counter.
* Monitor and tone control.
* Superimposing and mixing facilities.
* Very low battery consumption.
* Handsome black/grey finish.
* Overall dimensions: 14 x I3 x 5fin.

" CLARION "
TRANSISTOR BATTERY

TAPE RECORDER
Capstan drive, push-button con-
trols. Constant speed 31 i.p.s., uses
3in. spools. High impact plastic
case with transparent upper. Size
91 x 5 X 3lin. List 25 Gns.

Lasky's Prim, 161 GNS.
with Mike and Tape. Carr. 7/6.

RECORDING TAPE
Famous make, P.V.C. base on
latest type plastic spools. Brand
new, perfect, boxed, guaranteed.
1,200ft. on 7in. spool 20/.
1,800ft. on 7in. spool 32/6
1,200ft. on 51in. spool 21/-
850ft. on 51in. spool 16/6
600ft. on 5in. spool 12/6
225ft. on Sin. spool 6/6

Post free.

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make, new and unused. Upper
or lower track. RECORD/PLAYBACK,
high impedance. Double wound and will
reproduce up to 12,000 c.p.c. at 75 I.p.s.
Asimuth adjustments. Output I milli-
volts at 1 Re. at 71 I.p.s. ERASE, low
impedance. LIST £4 PAIR.

LASEV'S PRICE, 11:,:ft pair 29/6

Please specify upper or lower track.

SPECIAL OFFER. Set of 4 Heads
(upper and lower). 49'6

SUB -MIN. COMPONENTS
As used in the smallest Japanese pocket
transistor radios. Coils, Loudspeakers,
I.P. transformers, Ganged Condensers,
etc., In stock at lowest prices. Also all

Circuit diagram and full data supplied. Every component available separately. T.S.L. transistorised Miniature Units.

41 4, 41 0 11 11 11 11 11 11 ft 41 41 41 41 41 41 41 4/ I/ 41 41 41 41 II 41 41 41 41 lb 41 0 0 0 0 0 0 0

BE BUILT

Printed circuit construc-
tion using 6 Mullard
matched transistors, in-
cluding two 0081 in
push-pull, plus 1 diode,
giving 1 watt undistorted
output. I.F. 470 Mc/s.
Med. and long wave.
Ferrite rod aerial, high
flux 7 x 4 Speaker Hand-
some walnut veneer Cab-
inet. 18 x 18} x bin.

FOR £9/15/- POST 4/6

You can't resista
transista !

LASKY'S HAVE
THE LARGEST
SELECTION OF

POCKET
TRANSISTOR RADIOS

Unsurpassed stocks at the keenest
prices, including the latest med/ long
and med/short wave Japanese
models. Call and select or order
by post.
FIDELITY 6 91 Gns.
LEECO 6 9 Gns.
PROGRESS 6 Gns.
PERDIO 6 111 Gm.
CROWN 6 £10.19.6
DANSETTE 6 15 Gns.
PHILIPS 7 15 Gns.
SONY() 6 15 Gns.
SONY() 6, m/ long 17 Gns.
SONVO 8, m/short 22 Gns.
NATIONAL 7, m/short 23 Gns.
N.V.C. 10, 2 short & med. 29# Gns.
Regd. post and insurance, 5/-.

" SHERWIN SIX " TRAN-
SISTOR POCKET SUPERHET
Uses six matched top grade S.T.C.
transistors and germanium diode.
Push-pull output. Full medium
and long waves.

CAN BE BUILT FOR 88/19/6
All components available separate-
ly. Circuit diagram and instruo
tions, 2/6 (refunded if you order).

MINIATURE EARPIECES
for Pocket Transistor Radios

Transparent Ear -insert complete
with 3ft. cord, sub -miniature jack
and socket. Fully guaranteed.
C.R.B. Crystal, high imp. ... 9/-
M.R.4. Magnetic, low imp. ... 8/ -

Post free.

P.M. SPEAKERS
3iin. 4in. 5in. 61in. Sin. 10in.
17/6 19/6 10/6 16/- 16/6 25/-
12in. 27/6. ELLIPTICAL: -
7x4 5,01 10 x 21 10x6 10x7
12/6 22/6 25/- 25/- 25/ -

Post extra.

Eh 41 41 41 41 41 41 41 0 11 0 10
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RADIO TELEVISION HI-FI ELECTRONICS RECORDERS

TRANSISTORS
P.N.P. Junction types.

AUDIO, suitable for high gain and
low freq. amplifiers and for output
stages up to 250 milliwatts. Double
spot -yellow and green 3/6
R.F. suitable for medium and low
freq. oscillators, freq. changers and
I.F. amplifiers (1.5 to 8 Mc/s.).
Double spot -yellow and red 4/8
Type TS1. Suitable for all audio
applications 216
Post 6d. One dozen 28/- post free.
Type Z, audio each 2/ -
One dozen 23/- post free.
Special prices for larger quantities.

0044 00415 0070 0071 0072
111- 10/- 6/6 6/6 8/-
0073 0072 0076 0081 0026
161- 8/- 8/- 8/- 25/.
DC78 8/6 (Matched Pair, 170.

EDISWAH MAZDA TRANSISTORS. The
very latest types:
x2/102 '7/8: IIBi103 7/6; Xcaol. 10/6:
XA/101 12/6: XA/102 12/8.

SPECIAL OFFER. Set of 7 Edlawan
Transistors: XA1101, XA/102, 2 XID102
XB/103, 2 matched XC/101. Price 79/6.

CRYSTAL DIODES. General Purpose
GEX00, each 1/-. Per don 9/-.

An other types In stook.

" GOLTOP " POWER
TRANSISTORS

All types in stock. Example:

V15/10. Ideal for output stage of car
radio, will give approx. 3 watts operating
from 12 v. Each 15/-. Peet fres.
suitable Output Transformer for above,
correct ratio, matched to 9 ohms, 9/6.

Post 1/-.
Driver Transformer, 9/6. Post 1/-.

Transistor Record Player

CAN BE
BUILT

FOR

£9.19.6
Carr. free

6 v. operation. For all L.P. and
standard records. All components
available separately.
AMPLIFIER. 300 milliwatts push-
pull output, using two 0071 and
two 0072 transistors. Fully assem-
bled. 79/6. Knobs 3/6 extra.
LOUDSPEAKER. 30 ohms, 7x 4in.
elliptical, matched to Amplifier, 25/-
3 -SPEED TURNTABLE.cryst 8 com-
lete with t.o. al car fridge and

sapphire styli, 79/6.
CARRYING CASE, smart two-tone
finish, 17 x 14 x Min. high. 49/8.
Batteries extra.

MICROPHONE BARGAINS
AC08 CRYSTAL STICK MIKE

Type MC.39/1, complete with
cable. List £5/5/-. 39/6 post free.

Crystal Hand or Table Mike, 15/ -
post free.

MINIATURE moving coil dynamic
microphone, incorporating switch
and pocket clip. As used for the
" Fi-Cord." 35/-. Post 1/6.

12 -CHANNEL
TURRET TUNERS

Large selection, many by famous
makers such as Cyldon, Brayhead,
Plessey, Cossor, etc., all I.F.'s.
New and unused. Let us quote you
for the model required. Examples:
33-38 me/s., 29/6, 6-9 me/s., 59/6,
9-14 mc/s., 59/8, 14-25 mc/s., 59/6.

LONDON'S FINEST STOCKS OF
HIGH FIDELITY EQUIPMENT

ARMSTRONG
BRENELL
CHAPMAN
COLLARO

CONNOISSEUR
COSSOR
DULCI
E.A.R.

ELIZABETHAN
FERROGRAPH

FI-CORD
GARRARD

G.E.C.
GOLDRING
GOODMANS

GRUNDIG
HARTING

H.M.V
JASON

KORTING
LEAK

LENCO
LINEAR
LORENZ

LOWTHER
LUSTRAPHONE
PAMPHONIC

PHILIPS
QUAD
RESLO

H.P. terms available.

ROGERS
SIMON
SOUND
STELLA
STUZZI
SPECTONE
TANDBERG

TANNOY
TELEFUNKEN

TRUVOX
VORTEXION

WALTER
W.B.

WEARITE
WHARFEDALE

SEND FOR LASKY'S FABULOUS HI-FI CATALOGUE
100 large pages, Ilk x £3! in., copiously illustrated. New edition at press
and will be despatched as soon as pos.ible.
Price 3/8, post 6d. (Refunded on making your first hi-fi purchase.)

"LINEAR" AMPLIFIERS
"DIATONIC" 10-14 watts 12 ens.
"CONCHORD" 30 watt 15 Gni.
L.45 4-5 watt Amplifier 26/1916.
LT45 Tape Deck Amplifier 12 Gns.
L50 50 watt Amplifier 19 Gns.
L10 10-12 watt with pre -amplifier

16 Gns.
L3/3 Stereo Amplifier 7 Gns.
LP1 Tape Pre -amplifier 9 Gns.

All other types in stock.

TRANSCRIPTION MOTORS
GARRARD 4HF, stereo or mon-
aural, complete with plug-in head.
515/9/-. Carr. & Ins. 12/6.
GARRARD 301 822 7 3
GARRARD 301 (Strobe) 223 18 4
GARRARD type A 821 7 8
PHILIPS MO 10 0

Also Lenco, Connoisseur, etc.

SPECIAL
LOW-PRICED
F. M. TUNER

PARCEL
Uses Philips permeability tun-
ing heart, freq. coverage 88-100
Mc/s. 2 I.F. stages. 3 valves,
plus magic eye and EZ80
rect. Self -powered. Dim.:
8 x 6 x Skin. Complete Parcel
circuit diagram, data.

99/6 P. & P. 8/6.

All components sold separately

LASKY'S F.M. TUNER
PRINTED CIRCUIT VERSION OF
G.E.C. 912 "FM. PLUS" TUNER.
CAN BE BUILT FOR 7 GNI
(including valves)
Post free. Details on request.

LASKY'S MIDGET T.R.F.

BUILT

CA BE pmN p
FOR '0000 Post 5/-.

For A.C. mains 200/250 v. Medium
and long wave. Uses 2 latest double
purpose valves EBF89 and ECL80
contact cooled rectifier. Sin. P.M.
Speaker. Handsome plastic cabinet
in cream, pastel green, pink, blue.
Skin. wide, 4kin. deep, 5in. high.
FULL DATA, circuit diagram, etc.,
1/6. (Free with parcel.)
All components available separately.

2 SPECIAL
SPEAKER OFFERS

WHARFEDALE
12in. FULL FREQUENCY

HIGH FIDELITY SPEAKER
Mdl SUPER 12/FS/AL. Alu-
minium voice coil, 16 ohms,
17,000 lines, foam plastic sus-
pension. 16-30 watts peak.
Brand new in maker's cartons
List
LASK

£1Y'S7/1PRICE 12.19.6
Carr. 7/6.

G.E.C. Sin.
METAL CONE SPEAKER

Listed at £9110/-. £5.19.6
LASKY '8 PRICE

Carr. 4/-.
All G.E.C. accessories available
including presence units, auto -
trans., cabinets, etc., at greatly
reduced prices.

LASKY'S

CAR RADIO
CAN NOW BE BUILT

ABSOLUTELY COMPLETE

FOR £9.19.6

* Small size. Will fit any car
* 12 volt operation
* New Hybrid circuit
* Transistor output
* New type Brimar valves
* No Vibrator, 12 volt H.T. & L.T.
* T.C.C. Printed Circuit and

Condensers.
* Tuned R.F. stage
* Medium and long waves
* Permeability tuning
* 7in. x 4in. elliptical speaker
Instruction Booklet giving full de-
tails, illustrations, dimensions, cir-
cuit diagram and shopping list,
2/6 post free (returned if you order).

KAPURA
Mdl. Ul

MULTI -TEST
METER

Complete with
test leads

59/6
Post 2/6

Brand new
fully

guaranteed.

Sensitivity: 1,000 ohms per volt
A.C. and D.C. Ranges: (AC and
D.C.) 0-10-50-250-500-1,000v. D.C.
current 0-100-500 m/a. 0-1 m/a.
(used at 0-10 v. range). Resistance:
1,2,000 ohms (centre 24 ohms).
100-20,000 ohms (centre 2.4 k.).
Size: 5in. x 3in. x 2}in.

OTHER MULTI -METERS
Model EP -10K, 10,000 ohms per
volt, AC/DC, 25/19/6. Post 2/6.
Model 200H. 20,000 ohms per volt,
AC/DC, 26/19/6. Post 2/6.
TAYLOR 127A. 20,000 ohms per
volt, AC/DC, 210. Post free.

C.R. TUBE BARGAINS
NEW AND UNUSED

FERRANTL 12/n. types T12/44 or 91n
type T9/3 4 v. beater 496

Cart. & Insur. 12/6.

FERRANTI 171n. type TR17/10. 6.3 v.
.2 amp. heater 28/19/6

Carr. and incur. 1216.

1611. METAL CONE, famous make, type
T901/A, 6.3 v., 0.3 amp. heater.. 8ei19/6

Can, & laisur. 21/,

17in. 90 depees C.R. TUBES
Seconds but in perfect working order
and guaranteed 79/6

Carr. and insur. 12/6.

RE -GUNNED C.R. TUBES
GUARANTEED FOR 12 MONTHS

Carr
Type From & Ins.

121n. round 25 10 0 12/6
141n. rect. 25 10 0 12/6
161n. & 16 round 25 19 6 12/6
17in. rect. 65 19 6 11/6
21in. rect. 27 19 6 211 -

SOLDERING IRONS
PI FC0, illuminated 22/6
ANTEX, miniature precision instru-

ment, from 25/ -
PORTABLE SP.1, 30 watt 18/9
HENLEY SOLON instrument 24/ -

SEND FOR LASKY'S

COMPONENTS
CATALOGUE

OVER 100 PAGES
SIZE Skin. x5}in.

Price 2/. Post Cod.

New edition at press and will be
despatched as soon as possible.

207 EDGWARE ROAD, LONDON, W.2 I 42 TOTTENHAM COURT ROAD, W.1 
Few yards from Praed Street, PADdington 3271/2 I Nearest station Goodge Street. MUSeum 2605

Both addresses open all day Saturday. Close I p.m. Thursday.

PLEASE ADDRESS ALL MAIL ORDERS TO DEPT. W, AT ABOVE EDGWARE ROAD ADDRESS.                                               
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All post orders and

" PAGEBOY " 2 -TRANSISTOR
POCKET PORTABLE

Completely portable-NO EXTERNAL AERIAL
OR EARTH REQUIRED. This is an amazing
little receiver with built-in aerial and small
enough to be held in the
palm of the hand. Medium
wave reception at wonderful
volume. No fiddley tuning!
-condenser tuned ! Sup-
plied with drilled chassis
and colour coded
components. Easily
assembled with the
aid of the easy -to -
follow assembly in-
structions provided. (45)Total cost of all
necessary componen s, including transistors,
wiring wire and even solder ONLY 32/6 plus
1/6 P. & P. Battery 3/- extra. Ardente type
deaf -aid earpiece complete with cord and plugs
extra at 12/6. Parts price list and Easy Lay -out
Plans 2/- post free. Callers welcome to hear
this set demonstrated at any of our branches.
Our reputation is your guarantee.

"PRACTICAL WIRELESS CIRCUITS"
" ROADFARER "

All required components at E16/19/6.
" POCKET SUPERHET "

All required components at E8119/6.
Individual parts lists on request

OUTSTANDING
METER IMPORT!

20,000 OHMS PER VOLT!!
MODEL 200H. Volt-ohm-Milliammeter

RANGES:
A.C. VOLTAGE:
10, 50, 100, 500, and
1,000 volts (10,000
ohms per volt).
D.C. VOLTAGE:
5-25, 50. 250, 500,
and 2.5k. (20,000
ohms per volt).
D.C. CURRENT: 0-
50 micro -amps., 0-
2.5 mia., 0-250 mia.
RESISTANCE: 0-6k
0-6 meg. (300 ohm.
and 30 k. at centre
scale).
CAPACITANCE: 10
pf. to .001 mid.,Actual size 41x3ix I in. .001 mid to .I mfd.

DECIBELS: -20 to +22 db.
A fully guaranteed pocket size meter, knife edge
pointer, top quality, supplied complete with test
prods and full opera- E6.19.6ting instructions at ONLY

Plus 2/6 P. & P.
Bona -fide trade enquiries invited.

Optional extra, attractive carrying case 13/6
only. Leaflet available.

CRYSTAL MICROPHONE. Sensitive
Miniature Lapel -type. Complete with
clip and screened lead. Brand new, 1711
plus 6d. P. & P.

SMALL SOLDERING IRON. Complete
with vinyl carrying case, mains lead and
2 -pin plug, A.C. 230 v. Handle un-
screws and becomes protective cover for
the bit. Only 18/9. plus 1/- P. & P.
Spares available. Bit 1/3. Element 4/6.
LIGHTWEIGHT HIGH RESISTANCE
HEADPHONES. 4,000 ohms. adjustable
headband brand new. Limited quantity at 13/6 per
pair, plus 1/- P. & P.
MINIATURE 2P. 2 WAY SLIDER SWITCH as used in
P.W. pocket superhet and " Roadfarer." 2/6 each,
plus 3d. P. & P.

CLYNE RADIO LTD.
18 TOTTENHAM COURT RD., LONDON, W.1

MUSeum 5929/0095
ALSO AT: 162 HOLLOWAY ROAD, LONDON, N.7.

NORth 6295/6/7
9 CAMBERWELL CHURCH ST., S.E.5.

RODney 2875
correspondence to 162 HOLLOWAY RD., LONDON, N.7.

THE "CITIZEN "
Introducing our new Sensitive 5 -Stage (4 transistor plus Muds/
Pocket transistor receiver -for lull Medium Wave reception
-with the following outstanding features:
* Completely self -contained -No external aerial or earth

required.
* Genuine 2iin. High Flux P.M. Speaker.
* Push -Pull output.
* Genuine Ediswan transistors.
* Socket provided for personal listening.
* So diet provided for connection to Car Aerial.
* Volume Control with on/off switch -Condenser tuning.
* Easy assembly on colour coded pretagged circuit board.
* Attractive Red polystyrene cabinet measures 51 0 3 x

chrome handle, attractive dial,
Suitable crystal dear -aid type miniature ear -piece fitted with
miniature jack plug at ONLY 7/6 extra, if required.
All parts available separately -itemised list and full assembly
instructions sent for 1/6 post free.

Hear this amazing little receiver at any of
our branches

Open: Tottenham Court Rd.,
9 a.m. to 6 p.m. Mon to Fri.,
Sat. I p.m. Holloway Road and
Camberwell, 9 a.m. to 6 p.m. daily
Thurs. I p.m. Sac. 5.30 p.m.

If not stated, please add postage
on orders under LI. Cash with
order or C.O.D. (charges extra).

Our advantageous H.P and Credit
Sale Terms are available on any single
item over L5. Your enquiries invited.
Pease print your name and address!!

All required
components including full instructions,
solder, etc. and battery at special inclusive
price
Plue j!isp. & p. ONLY 95/-
Yes NINETY FIVE SHILLINGS
ONLY I Nothing more to spend.

THE "WAVEMASTER" 7 -TRANSISTOR
LUXURY PORTABLE

400 MILLIWATTS OUTPUT
To build yourself, Medium and Long waves-Push-Pull Super -
het A.V.0 Perfect Car Radio reception. Size 10in. x 6Iin. x
41ins at base tapering to 4in at top.
Very attractive two-tone grey Vynide covered cabinet with
black and gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings. * Weight-complete
with long -life 71 volt battery-41lb. * Mazda high-grade
transistors throughout. * High -Flux 7in. x 4in Elliptical
Speaker. * Slow motion tuning. * Co -axial socket at rear
for direct connection to Car Radio Aerial. * Improved
reception by use of seven -section plated telescopic aerial
disappearing into Cabinet when closed, 34in. above Cabinet
when fully extended.
Construction simplified by Bakelite chassis board with the following components already mounted:
I.F. Transformers (31. Oscillator Coil, Trimmer, Bank, Output Transformer, Interstate Trans-
former, Aerial Brackets and Earth Bar. SPECIAL INCLUSIVE PRICE for all required components,
full assembly instructions-nothing more to buy-is E10,119/6 plus 3/6 P. & P. Alignment service
available. Full assembly instructions and individually priced parts list, all of which are available
separately, 2/6, post free.

SUPER I -VALVE SHORT-WAVE RADIO
(42) World-wide

coverage at most
reasonable cost.
Covers 40-100
metres with the
coil supplied.
Can be extended
to cover 10-

100 metres. Provision
is also made for the addition of

two extra valve stages. Employs
the famous Acorn -type 954 valve. All necessary
components can be supplied complete with full
assembly instructions at ONLY 35/- plus 2/-
p. & p. Send 2/- for point-to-point wiring
diagram and price list.

PRINTED CIRCUIT CAR RADIO
(for Home
Construc-
tion). We are
proud to be
able to offer
this New type
Car Radio em-
ploying up-to-the-minute
circuitry, special 12 volt
valves and transistorised output stage. The
highest degree of sensitivity is assured by the in-
corporation of Permeability Tuning and a tuned
R.F. Stage. Covers Medium and Long Wave-
bands. NO VIBRATOR PACK IS REQUIRED.
This is a really compact receiver that will fit
any car. Comprehensive assembly instructions
are provided with all necessary components,
including valves and transistor at a Special
New Low Inclusive Price of Only E11/19/6 plus
3/6 p. & p Instruction booklet with itemised
price list, full description, dimensions, etc.
available separately at 3/6 post free.

(39)

THE R.C. 3/4 WATT AMPLIFIER
Compare the advan-
tages. Treble bass .

AND middle con-
trols. For crystal or
magnetic pick-up.
A.C. Mains 200/250v.
Valve line-up:
6V6GT, 6SG7 metal.
6X5GT. Negative
feed -back. Built on
stove enamelled steel
chassis, measuring only
8in. x 4in. x Four en-
graved cream knobs are included in the price
of the complete kit with all necessary practical
and theorectical diagrams at 64/5/. only,
plus 2/6 p. & p. or Instruction Book fully
illustrated for If- post free. This amplifier
can be supplied assembled, tested and ready for
use at E5/5/-, plus p. & p.

'10 (14)

THE NEW LOOK RAMBLER PORTABLE
This wonderful little Medium
and Long wave battery super -
het incorporates 1115, 1T4,
185, 3V4 miniature valves,
5in. speaker and frame aerial.
Housed in smart two-tone
Red/Orey cabinet. All re
quired components at the
NEW LOW PRICE of 26/21-,
plus 2/6 p. & p., or with the
latest low consumption "96
range " valves at the NEW
LOW PRICE of M16/,
plus p. & p. Uses all -dry
batteries AD35 (1/61 B126
(W.). Full descriptive in-
struction book, itemised price fist, diagrams, etc., avail-
able separately at 1/6 post free.
(2) MAINS UNIT FOR ABOVE
Fits into battery compartment. A.C. 200/2,,0 v. All
required components at ONLY 47/6, plus 1/6 p. & p., or
assembled and tested at 23/5/-, plus p. & p. (Mao
suitable for many other portables.)
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VISIT OUR FULLY EQUIPPED
HI-FI SHOWROOM

AT TOTTENHAM COURT ROAD FOR
DEMONSTRATIONS OF THE LATEST

HI -FIDELITY EQUIPMENT
BY ALL LEADING MANUFACTURERS

We stock equipment of Quality by all leading makers: i.e., Leak, Quad, Ai
Armstrong, Dulci, Ferrograph, Reflectograph Vortexion, Tannoy, Linear, MN
Wharfedale, Grundig, Goodmans, W.B., Rogers, Garrard, Lenco,
B.T.H., Pamphonic, Simon, Brenell, Collaro, Telefunken, Fi-Cord, etc., etc. 
A full range of high quality cabinets to suit all purposes is on show, i.e.,
"RECORD HOUSING," "W.B." " A.D." etc. Enquire about our elk
interesting part -exchange scheme for personal callers. H.P. Available %IF

PLASTIC TAPE SPOOLS. Best quality. Sin. 1/6, Sin. 2/, 5hin. 213,
7in. 2/6. PLASTIC SPOOL CONTAINERS for spool sizes Sin. 1/6, 51in.
2/-, 7in. 2/3. Any single item plus 6d. P. & P. Orders over LI, post free.

LANGUAGE COURSES ON TAPE!
Complete Elementary Course in French, Italian, German or
Spanish. Phrase book supplied. Sin. long play tape, 55 minutes at

i.p.s. Price ONLY 29/6 per course, Post Free! Trade Supplied

NEW! "POPULAR FOUR"
IMPROVED APPEARANCE AND

PERFORMANCE I
A new three valve plus miniature
contact -cooled rectifier, mains T.R.F.
Receiver is now available. New De
Luxe Cabinet, polished walnut finish,
cream trim, attractive horizontal dial
(as illustrated). Quality 5in. P.M.
speaker. Specially wound high gain
super -sensitive Denco coils. Medium
and Long Wavebands. Excellent (47)
Continental reception! Overall dimensions: I2in. x 6in. x 5in. A.C.
200/250 v. Simple construction with guaranteed results. Easy to follow
practical and theoretical diagrams supplied. All necessary components,
down to the last nut and bolt, are offered at a SPECIAL INCLUSIVE
PRICE OF L5/510, plus 3/6 p. & p. Instruction book available separately
1/6, post free. ALL PARTS AVAILABLE SEPARATELY.

mr

RECORD PLAYERS
Full range at usual competitive
prices. Interesting H.P. facilities
E.M.I. MODEL 985 4 -SPEED
SINGLE RECORD UNIT. Very
latest type. Heavy 8hin. dia. turn-
table, low flutter performance.
200/250 v. with tap at 80 v. for
operating amplifier valve filament
if required. Complete with match-
ing pick-up with mount and rest.
Brand new and fully guaranteed.
ONLY 89/6, plus 3/6 P. & P. Pick-
up available separately, complete
with mount and rest 25/-, plus 1/6
P. & P.
JUST ARRIVED! 4 -SPEED
BATTERY OPERATED VER-

SION OF ABOVE
6 volt operation complete with
pick-up L5/9/6 plus P. & P. 3/6.
TRANSISTOR AMPLIFIER now
available for use with the above
battey player. Compact size,
500 milliwatts output, printed
circuit construction, tone and
volume controls. Supplied com-
plete with 8in. x 2in. 20 ohms
matching quality speaker. Price
only 89/6 plus 2/6 P. & P.
LATEST GARRARD MODEL
210. Four -speed manual or auto-
matic. 10in. and I2in. records of
same speed can be mixed in any
order, wired for stereo, attractive
white colour scheme. Price 10+
gns., plus 3/6 P. & P.
LATEST B.S.R. UA20. Small
compact. 4 speed. For Stereo/
Monaural use at E8/19/6. Plus
3/6 P. & P.
LATEST B.S.R. UAI4. 4 -speed
Attractive appearance. Wired for
stereo. Fully guaranteed. 0/19/6,
plus 3/6 P. & P.
B.S.R. UAI4. Stereo/Monaural.
Fully guaranteed. E8/19/6, plus 3/6
P. & P.
ACOS HGP67. Replacement
cartridges. New. Few only at
18/6. Post paid. Complete with
Styli.

RADIO JACK (25)
Covers local medium wave stations
variably tuned Compact self con-
taied unit requiring only connec-
tion to aerial (no power supplies
reqd.) for 1st class reception when
used in conjunction with your tape
recorder or high gain amplifier.
All necessary parts available at a

special inclusive price of only 19/6.
P. & P. 1/6.

FRUSTRATED EXPORT. Not
repeatable! L., M. and S.W.
SUPERHET RECEIVER. Manu-
factured by McCarthy for export.
At present for operation on 6 volts.
but conversion details supplied free.

Valve line-up: 6K8G, 6K7G, 6Q7C,
6F6G, 6X5G and 6 volt 4 -pin non -
synchronous vibrator. 8in. P.M.
Speaker, 4 watts output. P.U. socket.
Ext. L.S. socket etc. Tone control.
Fitted in polished wood cabinet,
size 21; -in. x 101in. x 10+in. These
cabinets are slightly soiled owing to
storage, but each is guaranteed un-
used, in serviceable condition, tested
prior to despatch. Price E5/19/6 only
plus P. & P. 7/6, plus 27/6 for A.C.
Mains Conversion Components if
required. OUTSTANDING BUY!
I2in. BAKERS SELHURST
LOUDSPEAKER. 15 ohms, 15

watt 30-14,000 cps. Brand new,
f4/107-. P. & P. 3/6.

I2in. RICHARD ALLAN P.M.
LOUDSPEAKER. 3 ohm speech
coil. Brand new. ONLY 32/6 plus
2/6 P. & P.

TELEPHONES!!!
The Best value yet offered !

LIMITED QUANTITY
Attractive appearance.
Operate from 6 -volt battery. Ideal for Home,
Office, Factory etc. Simply turn handle and
bell rings at other end. Any twin lighting
type flex required for connection. Not new
but good condition. Tested before despatch.

5 GNS. Per pair complete with
batteries, plus C. & P. 7/6.

Suitable twin P.V.C. clear plastic flex 3d.
per yard or 20/- per 100 yards.

SUPER MAGNETIC RECORDING TAPE SPECIAL!!!
Famous American Ferrodynamics "BRAND FIVE"

An enthusiast's must." Brand new (NOT
SUB -STANDARD) High grade Acetate Base

Sin. 600ft. 16/-, 5in. 900ft. 18/6,51in 1,2001t. 23/6,
7in. 1,2001t. 25/-, 7in. 1,803ft. 35/-. Extra quality

Mylar Dupont, Sin. 300ft. 13/-. 5in 1,2001t. 37/6,
7in. 1,800tt, 44/-, 7in. 2,400ft. 60/-. Each on
plastic spool. All Post tree. Trade enquiries invited

DECCA PORTABLE AMPLI-
FIER. As supplied in famous
DECCAMATIC III. Complete with
small cream knobs. Full range tone
and volume controls. Employs
ECL82 valve. Size 3 x 3+ x 8hin.
Only 59/6 plus 2/6 P. & P.

SPECIAL CELESTION 8 x 6in.
elliptical high flux loudspeaker 30/ -
plus 1/- P. & P. to fit,

VERY ATTRACTIVE PORT-
ABLE CABINET in two-tone
rexine covering for accommodating
the above items and ancillary
equipment 75/- plus 5/- P. & P.
Note. II the above three items are
purchased together they will be
supplied at the special inclusive
price of 0/2/6 plus 6/6 P. & P.

LOUDSPEAKERS. EX. CHASSIS. As new
guaranteed perfect, by leading manufact-
urers. bin. 6/6: Qin. 10/6; 7in. x 4in. 10/8;
Sin. 13/6: also 10in. with 0/P transformer
(3,000 ohnisl, 17/6. All 3 ohm speech coil,
also Sin. available, in attractive cloth
covered cabinet, ideal for extension speaker
22/6. Each Item plus 1/6 P. & P. Large
selection of Brand New Speakers. Full
list on request.

EXTENSION CABINETS. Light oak.
Attractive appearance, for 135in. or 8in.
t 22/6. For 10in. 25/- each plus 116

P. & P.

CRY (Iv

BABY

ALARM
This highly
efficient unit
is simple to assemble, extremely
sensitive and may be installed in a
matter of minutes. Completely
SAFE employing a double wound
mains transformer. Attractively
finished in Red and Grey (wash-
able) " Lionide " with cream
plastic escutcheon. Size only 71in
x 3hin. x 6hin. Supplied in
kit form complete with mike at
ONLY 72/6 plus 2/6 p. & p. of
assembled and tested 89/6 p.&p
1/6. Suitable mike flex available at
3d. a yard. Instruction book and
price list separately 1/- post free.
A.C. 200-250 v.

* TAPE RECORDER CONSTRUCTORS*
TELEPHONE PICK-UP COIL. Designed to feed into the micro-
phone input of either a tape recorder or any high gain amplifier. Easily
attached to telephone by rubber suction attachment. The coil is
electrostatically shielded to minimise hum pick-up. When positioned
on telephone this model is more than adequate for a fully modulated
tape recording. Brand new complete with 5ft. shielded cable.
ONLY 14/-. P. & P. 1/6.
COLLARO TAPE PRE -AMPLIFIER AND BIAS OSCILLATOR.
Complete with power pack for use with Collaro Mk. IV deck. 4 valve
plus EM81 magic eye. 110-240 v. A.G. Input sensitivity: microphone
socket 5 m/v., auxiliary socket 500 m/v. Speed equalisation switch gives
compensation at all 3 speeds. Full wiring instructions included. List
price L21. Limited quantity only at E15/19/6. P. & P. 5/-.
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Latest
type incorporating Record, Interlock, Lever, Button, 3 motors, 3
speeds, 1+. 3f, 7+ i.p.s., takes 7in. spools. Push-button controls.
L12/19/6 plus 5/- P. & P. Usual H.P. facilities.
LATEST B.S.R. " MONARDECK." Single speed Tape Deck.
Takes Shin. spools -3; i.p.s. At only f13/S/- plus 5/- P. & P.
TAPE RECORDER AMPLIFIER. Suitable for use with either of the
above Tape Decks, and most other types. For A.C. mains, 4 watts
output. 40-12,000 CPS at 7+ i.p.s. 1 3 db. Facilities for superimpose.
Valves: 6BW6, ECL82, 12AX7, EMB4, and contact cooled metal rectifier.
Radiogram input, microphone input, monitor facilities (can be used as
straight through amplifier), volume control and separate treble and
bass controls. Chassis measurement II+ x 3 x 44in. Supplied com-
plete with attractive grey/blue escutcheon plate finished in black and
gold. Circuit diagram and connecting instructions included. Price
LI I/5/- only, plus 3/6 P. & P. If purchased with either of the above
decks, both items post free!
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE.
Suitable for above amplifier and Collaro Studio deck. Limited quan-
tity only at 79/6 plus 3/6 P. & P.
MIC 45-I. Acos latest flat pistol -grip crystal microphone. Attractive
black and gold finish. OUR PRICE 29/6 plus 1/- P. & P. ACOS MIC
39-I. Crystal stick microphone. List price 5 gns. Our price 39/6 plus
1/6 P. & P. MIC 40. General-purpose crystal microphone with desk
stand. Our price 22/6 only plus 1/6 P. & P. M.G. 24. Imported,
crystal. attractive streamlined polished metal case. incorporates
muting switch. List price 64/-. OUR PRICE 32/6 only. 1/- P. & P.

CLYNE RADIO LTD. THE

COMPONENT

18 Tottenham Court Road, London, W.I. SPECIALISTS
162 Holloway Road, London, N.7.
9 Camberwell Church St., S.E.S.
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VALVES
Brand new, indi-
vidually checked
and guaranteed

ACSPENDD 41- EBC90 5/-
AL60 6/- ECS2 3/-
AP4 4/- EC90 10/-
AR8 5/- ECC8I 5/6
ARDDS 2/- ECC82 6/6
ARP3 3/- ECC83 7/-
ARP4 3/6 ECC84 7/-
ARPI2 2/9 ECC8S 8/-
ARP2I 56 ECC91 4/-
ARP24 3/6 ECF82 8/6
AR P34 4/6 ECH42 7/6
ARTH2 7/- ECH81 , 7/9
ATP4 2/9 ECL80 8/-
ATP7 5/6 ECL82 9/-
AUI 5/2 EF22 7/3
AU4 5/- EF32 5/-
AW3 4/- EF36 3/6
AZ31 8/- EF37A 81-
BL63 6/- EF39 4/3
BS4A 5/6 EF50 2/6
BT45 ......25/- EF54 3/3
BT9B 25/ - EF55 6/-
BIB 22/6 EF70 4/-
CY31 7/6 EF73 6/-
D41 3/3 EF80 5/6
D77 4/3 EF85 6/10
DA30 12/6 EF86 9/-
DAF9I 61- EF89 7/9
DAF96 81- EF91 3/6
DD4I 4/- EF92 4/6
DET5 15/- EF95 7/6
DF72 76 EK32 7-
DF9I 31/3 EL32 3/9
DF96 EL33 8/-
DK96 7/3 EL35 8/3
DL92 6/- EL4 I 8/3
DL94 6/- EL42 9/-
DL96 8/- EL84 7/6
DX25 EL85 10/-
EBC2I 8/- EL91 7/6
EBC9I 3/9 EM80 8/-
E1232 5/6 EN31 22/6
E1323 25/- EN32 7/6
E1524 6/6 ESU208 8/-
EA50 EY51 8/-
EABC80 ... 7/3 EY86 8/-
EAC9I 4/6 EY9I 3/6
EB34 1/6 EZ40 7/-
EB91 3/9 EZ4I 6/9
£BC41 7/9 EZ80 616

All U.K. orders

EZ8I 6/9
FW4/500 6/6
GL450GZ32 10i-

1-4L23DD
6/-.-

H L4 1 DD 8/-
HVR2
KRN2A I 9//6-

KT2 4/-
KT3I 8/-
KT32 8/-
KT33c ' 4/9
KT44
KT76 1://3-

KTW62 7/6
KTW63 6/6
MH4 3/6
MH4I 5/-
ML4 4/-
MS/PEN 6/-
NT37

(4033A) 10/-
OD3 5/-
OZ4 5/-
PCC84 71-
PCC85 gl-
PCF80 7/-
PCF82 8/-
PCL82 8/6
PEN25 4/6
PEN46 gy_
PEN65 6/6
PEN220A . 3/-
PENDD/1360 9/6
PG7/5 15/-
PL36 10/6
PL81 9/-
PL82 8-
PL83 7/9
PT25H 7/6
PX4 19/-
PX25 9/-

6/9
PY8I 7/-
PY82 8/-
PY83 7/3
QP2I 6/-
QP25 5/3
QS75/20 6/9

QS95/10

91-6SA7HL234)-

... 6j9 1T4 4/- 6L6 9/- 2517 6/- 954 2/-
QS108/45 ... 6/9 2A3 8/- 6L6G 6/6 2SK7 4/ - 956 2/-
QS 150/15 ... 6/9 2A5 8/- 6L34 4/6 2SL7 7/- 958A 5/-
QVO4/7 12/6 2A6 7/- 6N7G 5/9 2SN7 8/- 1615 3/-
R3 8/- 2C34 2/6 6N7GT 6/- 2SR7 6/- 1619 5/-
RIO 12/6 2D4A 4/- 6Q7G 6/- 5D2 61- 1625 6/-
REL2.1 25/- 2X2 4/- 6R7G 6/- SE 8/- 1626 4/6

nr35 10/-6
3A4
3B7

51-
5/-

6R7GT 8/-
6/-

SR
20A2

7/6
7/6

1629 4/6
6120 4/-SP23C4/6 3824

3E29
8/- 6SC7G

6SC7GT
5/6
6/-

2186
30

9/-
5/-

7193 1/9
7475 5/-

SP4 I 2/6 (829B) 60/- 6SG7 5/- 35L6GT. 8/- 8013A 25/-

rU621 150A
21-
4/9

3Q5GT
354

9/-
5/-

6SH7
6517

4/6
6/6

35T
35Z4GT

30/-
7/-

8020 6/-
9001 4/6

T41 7/- 3V4 7/3 6SF5 8/- 37 4/- 90C2 5/6
TP25 15/- 5T4 9/- 6517G 5/9 38 4/- 9004 4/-
TTI I 3/- SU4G 5/- 6SK7 5/3 58 6/- 9006 4/ -
TZ20

Li/178

y.y,
U52
UBC4I
UCH42
UL41
UL84
UL8S
UU9
UY4I
UY85
VP23
VP4I
VR78
VR99
VR105/30
VRI50/30
VT4C
VU39

16/-
5/-
6/6
8/-
S/-

... 716
7/6
7/-
7/6
7/-
5/6
6/-
6/6
3/6
5/6
4/-
8/-

... 7/6

... 7/3
25/-

6/-

5Y3GT
5Z3
5Z4G
6AB7
6AC7
6AG5
6AG7
6A17
6AK5
6AK7
6AM5
6AM6
6AT6
687
6B8G
6C4
6C5
6C6G
6C8G
6D6
6E5

6/-
8/6
8/-
4/-
3/-
3/6
6/-
4/3
5/-
III-
5/-
6/3
5/-
5/6
2/6
3/6
6/-
4/3
5/-
4/6
5/-

6SL7GT
6SN7GT
6SQ7
6SR7
6557
6U6G
6V6GT
6X4
6X5GT
6Y6G
6Z4
7B7
7H7
7C6
7C7
7Q7
7V7
7Y4
724
8D2
9D2

6/6
4/6
6/-
6/6
6/-
5/6
6/-
5/-
6/-
8/-
5/6
7/6
7/3
7/-
6/6
7/-
5/-
6/-
6/-
2/6
3/-

59 6/-
75
76

8/-
5/-

77 6/-
78 7/-
80 6/3
82 8/-
83V 12/-
84 8/-
85AI 12/-
89 61-
210LF /-
210VPT 7 pin 2/6
274B 3/-
350B 81-
393A 15/-
705A 17/6
7158 97/6
717A 8/6
£01 6/-
103 2216

Cathode Ray
Tubes:
CV 1596

(01 5
359.1)

5/-
5BP /-
SC PI 42/6
5FP7 45/-
7BP7 40/-
12DP7 60/-
VCR97 15/-
VCRX258 (with
scanning coil)

45/ -
VC R138 -.301-
VC I 39A 35/ -
Photo Tubes:
CMG8 9/-
CMG25 8/-
GSI6 12/6
93IA 50/ -

VU111 3/3 6F6G 4/- 2A6 5/- 804 55/- Special Valves:
VX3138 12/- 6F8G 6/6 2AH7 7/- £05 30/- 2131 45/-
W31 7/- 6FI2 4/6 2AT7 5/6 807 AMER... 6/- 3A/I481 ...45/-
Y63 5/- 6F17 7/6 2AU6 9/- 807BP 6/- 31/170/E E35
Y66 8/- 6G6G 3/- 2AU7 6/- 808 8/- 31192/E ...637/ 10
Z31 6/- 6H6M 2/- 2AX7 7/- 810 80/- 723A/B 50/-
A3 3/- 6.I5 3/6 2C8 3/- 813 67/6 725A 30/-
A5GT 5/- 615G 3- 2E1 22/6 815 40/- 726A 27/6
CSGT 6.16 4/3 2H6 21- 816 301- ACT6 200/ -
D8GT

61-7

/- 6.17G 51- 2K7GT 4/6 826 10/- ACT I7 75/-
E7GT 7/6 6K6GT 3/6 2K8M 9/- 829A 30/- ACT25 40/-
G6GT 12/- 6K7G 2/3 l2.150T 3/6 832 15/- CV691 601-
L4 3/6 6K7GT 4/9 I2Q7GT 4/6 832A 35/- KR3 45/-
LDS 3/6 6K8G 519 12SA7 7/6 843 7/4 LS78 30/2
LN5 4/9 6K8GT 13 125C7 4/6 866A 10/- VI924 22/6

6K8M 8/6 125G7 6/6 872A 35/- VX7I10 ...15/-
S5 5/9 6L5G 6/- 12SH7 3/- 930 8/ - WL417A ...15/-

AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves.
below 10/- P. & P. 1/-; over 10/- 1/6; orders over f3 P. & P. free. C.O.D. 2f- extra. Overseas Postage extra at cost.

MARCONI SIGNAL GENERATOR. TF
I44G, 85 Kc/s-25 Mc/s. Made up to new
standards, 670. Delivered free.
TELEPHONE HANDSET. Standard G.P.O.
type new, 12/-. P. & P. 1/6.
FIELD TELEPHONES TYPE " L." Excel-
lent guaranteed condition 6551- per pair,
carriage paid.
TRANS -RECEIVER No. 22. 2 megacycles
to 8 Mc/s. Built almost exactly as Number 19.
Sec much more economical in battery con-
sumption. Complete in fully working condition
with power pack for 12 volts, head -gear and
microphone assembly, key. 69/9/6. Carriage
15/-.
U.H.F. SIGNAL GENERATOR TYPE TSI4
3,200-3,370 inc/s., power measuring range 20-
200 mW., R.F. ouput power -20 co -100
dbm below 1 mW. Power supply 115 w. A.C.
Price EIS. Carriage 15/-.
H.T. CHOKES made by Bendix Radio (U.S.A.)
3 henrys .600A D.C. 25 ohms D.C. resistance,
18 volts R.M.S. 60 cycle test, L1/12/6. P & P. 6/-.
Ditto 10 henrys 250 amps. D.C. 90 ohms D.C.,
resistance 1500 R.M.S. 60 cycle test 16/6.
P. & P. 3/6.
B.P.S TRANSCEIVERS. Specially built for
Parachutists during the war. Receiver Super -
het Transmitter crystal controlled CW.
and phone. 2-8 Mc/s., 829 valve as output
60 w. on CW, 15 w. on microphone, together
with mains power pack 1201220 v., two rotary
converters to work from 12 v. battery, micro-
phone, key and dipole aerial. Price EIS.
Carriage 30/-.
CARBON INSET MICROPHONE, G.P.O.
type, 2/6. P. & P. If-.
SPECIALLY BUILT POWER PACK for
TCS receivers, 230 volts A.C. mains, including
6X5GT valve, 63/10/-. Carriage 5/-.
SUPPLY UNIT RECTIFIER No. 21. Fully
sealed enabling all sets built for 6 v. (R209,
R109, etc.) to work from A.G. mains. Input
90 v.-260 v. A.G. (taps at 10 v. intervals);
output excellently smoothed up to 10 amps with
meter indicating exact output voltage. Meas-
urements 12 x 9 x 10in. Price E8. Carriage
and packing 151-.

VACUUM CONDENSER. 32,000 v., 50 pF.,
12/6. P. & P. 31-.
FREQUENCY METER BC22I TECH-
NICAL MAN UAL 22/6.
BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS.
I.F. TRANSFORMERS. 1st, 2nd, 3rd, 4th
(for type D), 12/6 each, or complete set of 6,
60/-.
I.F. Transformers. Crystal Load, 12/6 each.
Plates escutcheons (for D and LF), 15/- each.
Dials (for type 0), 10/- each.
Logging dial (for D and LF), 10/- each.
Filter Chokes (for D and LF), 22/6 each.
Output Transformers (for LE), 301- each.
Antenna Trimmers (LF and D), 2/6 each.
Filter Condenser 3 x 4uF, 62/101-.
Condensers, 3 x .25HF (D and LF), 2/6 each;
3 x .0 IttF (D and LF), 2/6 each.
RF Antenna Inductors (D and LF), 7/6 each.
Mains Transformers (LF), E3 each.
Small Mica Condensers, various values,
1/6 each.
Small Trimming Tool. 7/6.
Instruction Manual for AR88D, El.
MARCONI CR100 COMMUNICATIONS
RECEIVER. 60 Kc/s-30 Mc/s, with noise
limiter. Completely reconditioned, LB. Carr.
25/-.
RECEIVER TYPE BC 341 110 v. A.G.
1.5-18 mcs. 622/10/.. Carriage 30/-.
RECEIVER TYPE BC 312. As above bu
12 v. battery. 622/10/-. Carriage 30/-.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

R209 RECEPTION SET. A 10 -valve high-
grade Super Heterodyne Receiver with facilities
for Receiving R/T (A.M. or F.M ) and C.W.
frequency I Mc/s-20 Mc/s. Hermetically sealed.
Built on miniature valves and incorporating its
own vibrator power supply unit driven by a
6 v. battery (2 -point connector included). The
set provides for reception from rod, open -wire
or dipole aerial with built-in loudspeaker or
phone output. Overall measurements: Leneth
I2in., weight 8in., depth 9in. Weight 23 lb.
In as new, tested and guaranteed condition,
623/10/-, including special headphone and supply
leads. Carriage LI.
I9 -SET OWNERS. To increase output of
your set six to ten times use RF AMPLIFIER
No. 2 with built-in rotary converter for 12 v.
input. Four 807 valves output. Simple con-
nection with transmitter. Fully tested con-
dition, 69/15/- including necessary connectors
and instructions. Carriage and packing 15/ -
AR 88's. Completely rebuilt with new PVC
wiring. Type ' D," E75; Type " LF " 670.
COMPLETE SET OF STRONG AERIAL
RODS (American). Screw -in type MP49, 50,
51, 52, 53, total length 15ft. 10in. Top diameter
0.615in. Bottom diameter 0.185in., together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation,
UAW-. Post free.
RADIO COMMUNICATION TRANS-
CEIVER TYPE A.R.11. Very compact, ex-
ternal dimensions 12 x 8/ x Sin. Total weight
18Ibs. CW 4.4-16.3 Mc/s. 1101220 v. Power
output about 10 w. Crystal controlled
Receiver superhet. Price E12. Carriage 20/-.
TCS RECEIVERS made by Collins of U.S.A.,
in fully guaranteed working condition 1.5-
12 Mc/s. Line-up: 1257 (I), 12SQ7 (I), 12A6 (2),
12SK7 (3), power requirements 12 volts L.T.,
225 volts H.T., 611/10/-. Carriage 12/6.
VARIOMETERS tor W/S No. 9. Fully tested
and working, 12/6. P. & P. 2/6.

PERSONAL CALLERS WELCOME
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MAINS POWER
SUPPLY UNITS.
Potted and sealed
transformer and
choke by famous
maker. Mounted on
metal chassis 6+ x
7fin., complete with
5Z4 rectifier valve
and full smoothing.

Input tapped 220-230-240 volts.
Output: 300 V. D.C. at 100 mA.

6.3 V. A.G. at 4.5 amp.
6.3 V. A.G. at 2 amp.

Rectifier supply 5 V. A.C. at 3 amp. Very
conservatively rated. Price 47/6 plus P. & P. 8/-.

HIGH SPEED RELAY. Siemens Two bobbins
1,000 ohms each. New, 10/6 each. P. & P. II-.

MULLARD TRANSISTORS. OC 170, 70 to
100 Mc/s., 13/6 each. OC 171, 100 to 200 Mc/s.,
14/6.
Set of six I x OC 44: 2 x 0C45: I x OC8ID:
2 x 0081. Six for 39/6.

S.T.C. RECTIFIER. 36 plates by 120 mm.
Bridge connected. Maximum A.C. input
60 volt. D.C. output 15 amp. New, perfect.
Price 60/, P. & P. 3/6.

S.T.C. BRIDGE RECTIFIER. New, perfect.
8 plates each 115 mm. Maximum A.G. input
36 v. D.C. output 5 ampere, 24 volt. Price
20/, P. & P. 2/-.

W. W. RHEOSTAT. New. 3.5K or 5K
25 watts. Price 7/6. P. & P. 1/6.

AUTO TRANSFORMERS. Step up, step
down. 110-200-220-240 v. Fully shrouded.
New. 300 watt type E2/2/- each. P. & P. 2/6.
500 watt type £3/3/- each. P. & P. 3/9. 1,000
watt type £4141- each. P. & P. 6/6.

HEAVY DUTY L.T. TRANSFORMER.
Very conservatively rated for continuous duty.
New, in manufacturer's cases. Input 110-260
volt multi -tapped. 50 cycles, single phase.
Output 28-29-30-31 volts at 21 ampere. Price
£6/15/-, carriage 10/-.

ROTARY SWITCH REGULATOR. 25
ohms, very conservatively rated at 4 amp.,
will handle 8 amp. Overall size 7 x 8 x 6in.
Price 15/, P. & P. 2/6.

8 -day clockwork
TIME SWITCH

Contacts 2+ amp.,
230 volt, 24 hour
phase, * hour divi-
sions, allow setting
for one make and
one break to be
made every 24
hours, complete with
key. Used but
guaranteed perfect.
Price 27/6 each. P. &
P. 2/-.

EX P.O. MAGNETIC COUNTER. 3 ohm
type for 6 V. D.C. operation. 4 figures to
9,999. Price 8/6. &. P. P. 1/3.

TAN NOY P.A. LOUDSPEAKER. For out-
door use, metal exponential horn with 20in.
square flare. Overall length 30in. Speech coil
15 ohms. Guaranteed in working order and
good condition. Price £7/10/.. Carriage 10/-.

20 -WAY STRIP. Containing standard Post
Office telephone Jack Sockets, overall size 11 x
31 x ;in. New. Price 15/- each. P. & P. 1/6.

10 -WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing allowing Igranic
Jack Plugs. New. Price 10/-. P. & P. 1/6.

MOULDED CABI-
NET suitable for
Transistor Set. Dual
colour red/black. Size
5*in. x 3fin. x Iiin.
Gold metal dial.Price
7/6. P. & P. 1/6.

AVO METER MODEL 7. Individually
tested on all ranges and guaranteed.
Inclusive o: Test Leads. E12/10/- each.
P. & P. 5/,

G.E.C. SEALED RELAYS TYPE MI095.
24 volt 760 ohms. 2 make 2 break. Unused.
Price 12/- each. P. & P. 1/-.

G.E.C. SEALED RELAYS TYPE MI494.
24 volt 670 ohms coil. 2 pole C.O. Brand New.
Price 10/-. P. & P. 1/-.

NEW P.O. RELAYS TYPE 3000. 2,000 ohm
coil. 4 make 4 break, 12/6 each. P. & P. 1/-.

NEW RHEOSTAT 1,750 ohms 100 watt.
Wound on ceramic former. In metal case with
lin. x fin. spindle. New in maker's packing,
32/6 each. P. & P. 2/6.

SUPERIOR BRAND NEW RELAY. 7,000
ohms coil. Will pull in at 750 microamps, and
out at 450 microamps. Change -over, platinum
contacts. Vacuum sealed, will therefore not be
affected by oil, moisture or water and never
needs adjusting. Weight 2+ oz. Price 18/6.
P. & P. 1/-.

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each.

Operating current
minimum 140 micro -
amp., nominal 400
microamp.,maximum
8 milliamp. One
pole two way, or
centre stable. Two

way contact current 100 mA at 50 V A.C. or
D.C. Size I* x x :in. Price 22/6 each.

PACKARD BELL BRAND NEW RELAYS,
2 pole C/O. 6 volt 80 ohms. 7/6 each. P. & P. 6d.

MINIATURE RELAYS 250 ohms. Two
makes. For operation on 4.5-9 volt. Ideal for
transistor circuits. Weight just over 1 oz.
Price 12/6 each.

SIEMENS H.S. RELAY. Very latest type,
sealed. H96E. 1,700 ohms plus 1,700 ohms,
single C/O. contacts. Brand new with fixing
clip. In maker's cartons. Price 16/6 each, plus

P.

SOLENOID OPERATED MAGNETIC
RELAf. Type 5CVV/3945, 4 pole changeover,
10 A contacts 24 v. operation. Brand new 13/6.
P. & P. 1/6.

CARPENTER'S TYPE POLARISED RE-
LAYS. 2 x 9,500 turns at 1,685 ohms. Price
22/6 each. P. & P. 1/-.

CROMPTON
BRAND NEW+
230/250 VOLT A
Complete with
Price f3/15/0.

PARKINSON
H.P. MOTORS

.C. 1440 R.P.M.
2in. SPINDLE.

Carriage 8/6.

SPECIAL RE
VERSING 24
VOLT D.0
MOTOR 2 AM
PERE. Quadran
moves 90 degree
with limit switches
Ideal for opening
doors etc. Price
22/6. P. & P. 2/-.

CONSTANT SPEED, PRECIS-
ION MADE, BATTERY DRIV-
EN D.C. GOVERNED MOTOR
(Elliott Bros.). Commutator/brush
incorporating loading ballast resis-
tor 2,470 r.p.m. ± 2% at 12 volt.
Loss on 8.5 volt only 4%. Size
1,}jin. dia. x 2,9, in. long. Spindle
.77in. long x .15575in. dia. Weight
4 oz. New. Price 25/-, plus 1/-
P. & P. Ideal for portable tape
recorders.

44--L
111

II

1

DESK
TELEPHONE
HANDSETS

Used but perfect.
Complete with two-
way calling system
(buzzer), internal
battery. All ready
for simple two -wire
connection. Price
E3/2/6 each or E6 the pair.
handset.

DESK TELEPHONE SETS, similar to G.P.O.
extension telephones. Each complete with
automatic dial, internal bell and long connection
core and junction box. Used but in perfect
working order. Price £2/17/6 each. P. & P.
3/6.

DIALS ONLY FOR AUTOMATIC TELE-
PHONES. Used but in good condition.
Price 12/6. P. & P. 1/6.

NEW BALANCED ARMATURE HEAD-
PHONES. TYPE DLR5. Guaranteed
perfect. Price 12/6 each. P. & P. 2/-.

P. & P. 3/6 each

METERS GUARANTEED PERFECT
Charging Types
2f amp. D.C. M.I. 2in. fl. rnd 7/6
5 amp. D.C. M.I. 2fin. fl. rnd 11/6
7+ amp. D.C. M.I. 3fin. prof. rnd 12/6
9 amp. D.C. Hot Wire W.R. 2#in. fl. rnd 6/6
15 amp. D.C. M.C. 2in. rnd 10/6
Voltmeters
20 v. D.C. M.C. 2in. fl. sq 10/6
30 v. M.I. Sin. prof. rnd 10/6
300 v. A.C. M.I. 23in. fl. rnd 22/-
400 v. A.G. M.I. 4fin. rnd 35/-
90-180 v. A.C. M.I. 4fin. fl. iron 25/-
Milliammeters
I mA. M.C. 2fin. fl. rnd 25/-
200 mA. M.C. 2fin. fl. rnd 12/6
500 mA. M.C, 2fin. fl. rnd 12/6
Miniature latest type
moving coil 0-5 milli -
amp meter, !fin.
diameter, flush fit-
ting, complete with
fixing clip. P -ice
17/6. P. & P. 1/-.

500 microamp., M.C. 2fin. rnd. F.L.
scaled 15/600 vo.t. NEW 16/6

Postage on all meters If- each.
MINIATURE LATEST TYPE MOVING
COIL MICROAMP METER, F.S.D. 300
microamp, flush mounting, square rim x
!tin., round dial I +in. Ideal as field strength
meter or output level recorder or tun.ng
meter. Price 26/-. P. 1, P. 1/-.

LATEST TYPE ERNEST TURNER.
0-200 volt A.C. RECTIFIED M.C. METER.
Flush mounting, round, air. scale. Price 37/6.
P. & P. 1/6.

SANGAMO WESTON DUAL
RANGE VOLTMETER. 5 & 100
volt D.C. 3in. scale, F.:.D. I mA.
Brand new in carrying case with
Test Prods and Leads. Price 2716.
P. & P. 2/6.

ROTARY CONVERTER. Ex -Vv D. for
12 -volt D.C. input, output 230 volt 5L cycles
at 100 watts. Housed in wooden carrying
case with lid. Voltage control slider
resistance, mains switch and 300 volt A.C.
voltage output check meter. Perfect working
order. Price £9/I7/6, carriage 10/-.

PANEL MOUNTING TOGGLE SWITCH
D.P.D.T. CENTRE OFF. 250 volt 3 aim.
Price 5/6 each.
MINIATURE UNISFLECTOR SWITCH.
Two banks of ten plus home contacts one
bank continuous of normal. 30 ohm coil for
24 volt operation. Brand new, manufacturer's
packing. Price 22/6 each. P. & P. 2/6.

Postage and Carriage shown above are inland only. For overseas please ask for
quotation. We do not issue a catalogue or list.

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2 Tel: GER. 0576.

ALL MAIL ORDERS. ALSO CALLERS AT:

47-49 High Street, Kingston -on -Thames
Telephone: KINgston 4585
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and MAIL ORDER SERVICE
52 Tottenham Court Road, London, W.1  Open 9-6, including Sats., Thurs. 9-I LANgham 0141

VIBRATION PICK-UPS
E4.10.0

Type 4-260 by Consolidated
Electrodynamics Corp. of
America. Utilizes variable
reluctance to measure ac-
celeration from zero to 100
c.p.s. up to plus or minus
12g. Pick-up consists of

spring mounted seismic mass which is the common armature
of two variable inductors. Deflection of armature due to
gravity, centrifugal or acceleration forces change inductance
which is then measured in an a.c. bridge circuit. Range:
" G "-plus or minus 12 (stops set at 15). Freq.: d.c. to 100
c.p.s. or more. Linearity 1% or Less distortion with amplitude
change. Nominal impedance per coil: 400 ohms at 2 kc/s (3 mb,
100 ohms d.c.) 574 ohms at 3 kc/s. Output: 45 mV per g. with
10 volt 2 kc/s carrier, 64.5 mV with 10 volt 3 kc/s carrier.
Mounting base 11., x (11 without cable clamp). Height:
(in. Weight: 2 oz. Any position mounting. Sensitive axis
normal to base.

VELODYNE REVERSING

MOTOR GENERATORS
4

Motor armature 5 amps.Type 7 Field 80 mA. Generator
armature 56 volts d.c. Field 24 volts
d.c. Size: 8 x 31in. Spindle dia. in.
Unused. 35/- Carriage 2(6.

3cm. SIGNAL GENERATOR
TS 13AP " X " band Signal Generator
with integral checking wavemeter
covering 9305-9455 Mc/s and providing
pulse, square wave, or FM modulation.
Pulse width and shift variable: FM
from external sawtooth supply. Metered
power output of 5 microwatts minimum
on CW or pulse into calibrated atten-
uator. P.R.F. plus or minus 1 kc/s on
self -sync. operation on 350 c/s-4 kc/s
triggered. Valves: 723 A/B, 2 X 6AC7,
3 x 6SN7GT, 6S6, 5U4G, 5Y3, and
3 x VR105/30 stabilisers. In black crackle case containing leads. dition. For 24 volt opera -
Size: 20 x 10 x Min. deep. Complete with diagrams and handbook. tion.

TYPE 2
MEGISTORS, 125, 1,000 or 10,000 MEGohms Split field, series wound, reversible motor fitted with electro-magnetic
Glass encapsulated. Tolerance: 10%. One of each value plus any chosen brake. Max. load 50/60 lb./in. Output 0.02 h.p. at 13,000 r.p.m.
two, only

CENTRE SCALE COUNTERS
Ex-R.A.F. camera film footage indicators. Con-
sists of really compact lever solenoid which
actuates a pawl on a ratchet wheel to move a
pointer progressively round a circular dial.
Works on either 12 or 24 volts d.c. and records
125 counts per revolution. Can be used as a
lap marker for " Scalextric " car sets, mechanical
counting, display, etc. In diecast case with centre
toggle switch and reset button. Stick -on dial grad-
uated 0-125 supplied. Size: 3a x 1 lin.

Carriage 3'-. 7/6

MASTER AND REMOTE CONTACTORS
MASTER CONTACTOR is a robust, high quality, spring driven
clock with balanced escapement driving a low friction pair of contacts
that " make " every half -second. Mechanism enclosed in sorbo-
rubber lined box size 6 x 6 x 6in. REMOTE CONTACTOR is
a solenoid -operated ratchet mechanism which is energised by the
half -second impulses from the Master Contactor to turn a pointer
at one rev. per minute over a 2in. dial with adjustable zero and quarter
divisions. In first-class guaranteed condition. on/

%iv - Carriage 5/-.

COLD CATHODE TRIGGER TUBES
Sub -miniature cold cathode valve developed by Ericsson primarily
for computer work. Anode -cathode running voltage of 95 to 140
at 4.5 mA, and at 290 anode volts require a trigger current of only

I250 microamps to cause the anode to take over the discharge. Typical
ionization time: 90 microseconds. Will withstand up to 310 volts
with zero trigger voltage without self -igniting. Complete with full
performance data in original packs of 100 at the special price of E5.0.0

Minimum quantity supplied: 6 for 10 '. Post paid. Post paid.

£251
Carriage fl

5 for 10/ - Post paid.

ELECTRIC
ACTUATORS
Special offer of aircraft
quality, precision engineered
rotary actuators by leading
British manufacturers. In
new or first-class used con -

Reduction gear ratio 2,857 to 1. Length 7in. Weight 211b.
75/- Post paid.

TRANSMITTER/
TYPE 3
Similar in appearance to above. Designed for operation of 3 -position -
type valves in which actuator gives wide variety of angular settings

RECEIVERAPN-1

dpeutteifirgr4e rofplinimisiiv:iitrcanheg

A complete 14 -valve radar
set covering 420-460 Mc/s.,
ideal for conversion to radio
control of models or 70 cm.
work. Brand new and com-
plete with all valves, but less

£2
dynamotor.

Carriage 7/6.

GEIGER COUNTER TUBES
Low voltage, Halogen quenched Geiger Mueller tubes by a famous
British manufacturer. Working voltage 400-450. Highly sensitive:
efective length 11.8 cm. Background 90 counts/min.-max. response
V,000 counts/min. Plateau 80 volts. Stainless iron electrode.
Similar to tubes fitted in high-grade instruments and used in demon-
stration counters on B.B.C. and I.T.V. programmes. IDEALLY
SUITED FOR HOME -BUILT GEIGER COUNTERS, BASIC
EXPERIMENTATION, AND INSTRUCTION AS WELL AS
SERIOUS WORK. Circuits of simple, all -transistor and conventional
valve counters supplied on request. Brand new 11C/"
and guaranteed. &a, Postage 2/6.

PRESSURE SENSING INDUCTANCE
Highly sensitive device consisting of ferrite encapsulated 160 kc/s.
coil unit and aneroid capsule which changes frequency with changes
of pressure. Coil Q43; capacitance 870 pf. In kin. square aluminium
can on 21in. diameter lightweight plug-in unit. 20/g

A Carriage 2/6.

Fitted with adjustable limit switches.

Weight 3.25 lb.

TYPE 5
Two -pole, split series wound
motor. Fitted with double -
plate friction clutch. Speed
of motor 11,000 r.p.m.-
reduced through epicyclic
and worm gears to 60 deg.
rotation of right-angled
drive shaft in 3 seconds.
Consumption 3 amps.

75/- Post paid

75/- Post paid.

IVCR139 (Cossor 23D equivalent) 2i in. cathode ray tube 15/-.
Postage 2/6.
Mains suppressor in diecast sealed case, 2 for 5/-. Postage 2/-.

IDouble pole knife changeover switch on porcelain base, 2 for 4/-.
Postage 1/-.
Pyrex aerial insulators, four 3in. OR one 7in., 6/-. Postage 1/6.
Neons, ten 115 volt for 19/-. Postage 2/6. Six 80 volts for 6/-.
Postage 1/6.

IG.P.O. electro-mechanical relays 0-9999, 5/-. Postage 2/6.
Bulgin type " M " microswitches, 4 for 10/-. Postage 1/6.
Metal rectifiers: selenium 6-12 volt 11 amp., 9/6. n amp., 9/6.
4 amp., 16/6.

. Charging transformers: Pri. 200/250 volts, Sec. 3i, 9 and 17 volts,
I at 4 amp., 18/6. Postage 3/-.

- BARGAIN OFFERS -

s. eMax.11 ci50travel:deg.
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ELECTRONIC
IGNITION ANALYSER
Versatile, portable equipment
specially designed for the critical
analysis of aero-engine ignition
systems. Displays entire per-
formance of ignition system on a
cathode ray screen while engine
is running-simultaneously show-
ing each plug firing in a side by
side comparison. Reveals exces-
sive carbon formation, faulty condenser, leaking cables, incorrect plug
or contact breaker gap, worn cams, etc. Ten -step loading switch
absorbs energy from system and thus accentuates test to show -up
deterioration in coil primary, secondary winding, condenser, cables,
etc. Straightforward connection to system. Power supply can be
switched to either 230/250 volts A.C. mains, or 6, 12 or 24 volts
D.C. In attractive metal case 9 x 131 x 171in. deep. Complete
with circuit, instructions and good and faulty trace drawings. Guaran-
teed serviceable. £15.0.0 Carriage 10/-.

APNI TRANSDUCER
Consists of magnet and coil which is attached
to an aluminium diaphragm suspended freely
and perforated to prevent air damping. A
metal -coated ceramic cover is located
over diaphragm to form 2 -gang
capacitor having swing of 10-50 p.f.
Widely used in wobbulator circuits, Postage
etc. 1/6.

6/-

INVERTORS
28 volt DC to 115v. 3 phase 400 cis AC. Type 102A.
Output 625VA. Brand new and complete with type 34(5UC/5820)
voltage and frequency control unit. £15.0.nu Carriage 10/-.
28 VOLT DC to 115v. 1 phase AC.
Self contained motor generator unit with complementary carbon pile
voltage regulator, contactor and associated rectifier in separate com-
partment on same base. Continuously rated for 25/28 volts D.C.
input with 360 VA output at 115 volts single phase A.C. at 1,600
cycles with a power factor of 1.0. Fan cooled with end plate for
blast or internal cooling as required. Type 200. Ref. 5UB/5083.
In first class condition.

I

it6.10'
Carriage

I

I

14.10.0 Carriage 7/6.
200/220 Volt D.C. to 200/250v. 1 phase 50 cis AC.
Output 260 watts. New, in sound -proof cabinet.

£9.0.0 Carriage 10/-.
24 volt DC to 26v. 1 phase 400 c/s AC.
Output 6VA. Size 21in. dia. 4in. long 1 lin. high pedestal base.
Instrument quality. AS NEW 27/6 Carriage paid.
28 volt DC to 115 volts 1 phase 400 cis AC.
Output 50VA. Size 7 x 4 X Sin. high. In black crackle case on anti -
vibration mounted pedestal base containing condenser filter. Fan
cooled. As new. £4.10.0 Carriage 5/-.

I

PRECISION POTENTIOMETER
Magnificent ball -bearing mounted, 25k, 10 watt, precision wire -
wound potentiometer by Colvern. Brand new in original carton with
test certificate and 10 -position calibration check readings. Extra
long spindle. 10/ -, postage 2/6.
mot

LOW VOLTAGE PRECISION RELAY
Actuates heavy-duty, silver contact, 2 -pole changeover switch rated
at 25 amps and mounted on low loss base. Input 24 volts 5 watts.
Changeover occurs at 16-17 volts and reverse changeover when voltage
drops by one-third of energising value. Manufactured to RAE Spec.:
DES 1 to withstand 200 vibrations per second with unimpaired per-
formance. Size: 21 x 2 x 11. Weight 9 ozs. Dust cover protected.
New in original packing. 7/6 Postage & Packing 2/-.

SCOPE UNIT T.S. 74
A basic scope with brilliance and focus controls on front panel which
also contains X -plate terminals, gain control and two -speed timebase
switch. Immediately behind the panel is a separate screened compart-
ment that houses two VR65 and a VR92 (tunable input receiver -
converts to input and amplifier) and a signal generator (3 VR65 and
VR135) modulated at two frequencies over its 155 to 255 me/s range.
Substantial EHT and HT power pack (VU120 and 5Z4G) at rear,
plenty of free room, four high -voltage pre-set pots two full-length
tag boards, 12 valves plus VCR139A. Complete with circuits and
full instructions for modification. £3-10-0 Carriage

15/-.

I

I

I

I

I

I

I

TELEVISION

OSCILLOSCOPE

Release of a small
quantity of the latest
version of the well
known APN-4 Indica-
tor Unit from the
American Loran Air-
borne radio navigation
system. This provides
a golden opportunity
to make a serious tele-
vision servicing and
development tool as
described in " Wireless
World." Steel, double -
deck, chassis with fully

screened 5CP1 tube in the centre, all high-grade capacitors and re-
sistors, separate tag boards and layout diagrams for individual sections,
etc. Modern circuit technique centred around one type of valve (14 of
6SN7 double -triodes and 8 of 61-16, plus three 6SL7 and one 6SJ7),
and RCA. 100 kc/s Crystal. Brand New with W.W. Circuit for
conversion.

25 c/s Tuning Fork Drive 60' -
AMPLIFIER Carriage

Modern light -alloy cased. Drive unit
type 114 containing a robust 8;in.

induction sustained 25 c/s tuning
fork with attendant induction
pick-ups and waveform amplifier
comprising 2 DF50, CV1092
diode and 6L6 output. 5U4G
rectifier and VS11Q stabiliser in
power supply derived from high -
cycle transformer-easily re-
placed by standard mains type.

High grade components throughout.
Easily removed, flexibly mounted

tuning fork assembly energised by 6.3
volts A.C. only. Case size: 81 x x 101,

RECEIVER TYPE 88 (R1475)
Highly stable, specially accurately calibrated, Marconi design, RAF
communications receiver covering 2-20 Mcis in 4 bands with built-in
600 kcs Xtal reference, oscillator for checking dial which can be
reset by special panel trimmer control. 11 Valves: 3 6K7, 6K8,
6J5, 3 x 6Q7, 6H6, Y63 tuning indicator and VR150-30 voltage
regulator. Two stage IF with 8 tuned circuits, Xtal controlled
B.F.O. Four position selectivity with audio filters for narrow band-
width C.W. Fast and slow AVC, high and low noise suppression.
A plug-in unit with additional mixer provides a "listening through"
guard channel of either 2-4 or 4-71 Mc/s. Receiver 161 x 9 x 1 lin.
Power pack 8 x 9 1 lin. Complete with 200-250 volt AC (or 12v.
D.C.). Power pack type 360, and operating and alignment instruc-
tions. Used, but in very good condition. Guaranteed serviceable.
A sound buy indeed at £1 3.10.0 carriage paid.

ANTENNA BEAM
ROTATING MOTOR
Powerful British series -wound split field 24 -volt motor with a 600-1
epicyclic reduction gear turning a long, ;in. diameter splined
drive at 12-15 r.p.m. Removal of the easily detachable (24 volt)
magnetic brake housed in a separate rear casing permits operation
from either A.C. or D.C. at any voltage between 6 and 30 with corres-
ponding variable speed. Limit switches opera'e after approximately
3 turns in either direction, but these can be shorted out for continuous
running. Designed for external use, easily waterproofed. Consump-
tion 4-6 amps. 66/_ plis 7/6

/ carriage.

ANTENNA REMOTE INDICATOR
leRemote indication to within

1° on precision instrument
type flush fitting black crackle
indicator with 3M. dial cali-
brated in 2° steps plus the
four cardinals. Simple D.C.
wiring (6-30 volt) from speci-
ally wound potentiometer in
sealed die -case housing with
lin. drilled spindle transmits
accurate signal of horizontal

Or vertical betring Brand New. Post free .2n/-
Carriage 5/-. uu

PROOFS HeadBROTHERSOff
Le , ni5a2i oTottenhamrder

enquiries,
CoDuerrtt Rtio aLdp Lg hoanmd n1,i1 W . I

Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to I p.m. OPEN ALL DAY SATURDAY
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R S C 7.11dc? LIVERPOOL MANCHESTER LEEDS BRADFORD
TERMS: C.W.O. or C.O.D. No C.O.D.
under LI. Postage 1/9 extra on all orders
under £2, 2/9 extra under £5 unless car -

Personal Shoppers 73 Dale Street 8-10 Brown Street 5-7 County 56 Morley St. riage stated. Trade supplied. Post order
welcomed at (Nr. Exchange Station) ;Market Street) (Mecca) Arcade, above to: Mail Order Dept.L

Briggate, Leeds, 1 Alhambra: 29-31 Moorfield Road, Leeds, 12.

R.S.C. HI-FI TAPE RECORDER KIT
Build a high quality recorder in the f70 class for only

25 GNS. OR DEPOSIT 25/7,6 and 12
Carr. monthly payments of 42i-.

.."G 17/6. Cash price if settled in 3 months.
Can be assembled in hour.

INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR.
THE LINEAR LT45X HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
7 x 4in. LOUDSPEAKER. Reel of Best Quality TAPE, Spare Tape Spools, a Port-
able Cabinet, size approx. 16 x 13 x Bin., finished in durable and attractive duo -
tape Policrome and connection diagram for wiring amplifier to tree's:Mater.

FEATURES INCLUDE:
* 3 SPEEDS * FREQUENCY RESPONSE 50-11,000 c.a.!. * SWITCHED
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED * OUTPUT
4 WATTS * MAGIC EYE RECORDING LEVEL INDICATOR * 3 MOTORS
Fast rewind * TAPE MEASURING AND CALIBRATING DEVICE * TAKES
FULL 7in. DIAMETER REELS OF TAPE * NEGLIGIBLE HUM * ENTIRELY
EFFECTIVE AUTOMATIC ERASURE.
Full descriptive leaflet supplied on receipt of S.A.E.

W.B. "STENTORIAN" HIGH FIDELITY P.M.
SPEAKERS

HF1012, 10 watts, 15 ohm (or 3 ohm) speech
coil. Where a really good quality speaker at a
low price is required, we highly recommend this
unit with an amazing performance. B4/1019.
Please state whether 3 ohm or 15 ohm required.
BASS REFLEX CABINET. Specially designed for above
speaker. Acoustically lined and ported. Polished walnut
veneer finish. Size 18 a 12 x 10in. Strongly made. Hand-
some appearance. Ensure superb reproduction for only
23/19/6.
EXTENSION SPEAKERS. Handsome walnut veneered
cabinets. All standard 2-3 ohms. Situ. 29/9. Bin. 35/9

MULTI -METERS
CABY A10 Basic meter,
sensitivity 155 micro -
amps. A.C. and D.C.
ranges. 54/17/6.
CABY B20. Sensitivity
up to 10,000 ohms per
volt A.C. and D.C.

46/10) -
EAGLE. A.C. and D.C.
10,000 ohms per volt.

S5/19/6

ACOS HI-Fll
CRYSTAL 'MIKES'
Mic 40 Hand or

Desk type

27/9 (Lari-
39-1 Stick type

39/6 WO
Limited number.

THE SKY FOUR T.R.F. RECEIVER
A design of a I
valve 200-250 v.
A.C. mains L. and
M. wave T.E.F.
receiver with selen-
ium rectifier. For
Inclusion in cabinet
illustrated or wal-
nut veneered type.
It employs valves
6K7, SP61, 6F6
and is specialty

designed for simplicity in wiring. Sensitivity and quality
are well up to standard. Point-to-point wiring diagram,
instructions and parts Set 1/9. This receiver can be built
for a maximum of 24/19/6 Including cabinet. Available
in brown or cream bakelite or veneered walnut.

HI-FI 10 WATT AMPLIFIERS
BRAND NEW CARTONED 66.19.9MANUFACTURERS DISCONTINUED
MODEL. A REMARKABLE OPPORTUNITY. Carr. 7/6.
Push-pull output. Latest high efficiency Mullard valves.
Dual separately controlled inputs, for mike and gram.
Separate bass and treble controls. High sensitivity. Output
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and
in perfect working order. Please state speaker matching
required when ordering.

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/changer is used. Pentode I.F. and double Diode Second
Detector delayed A.V.O. is arranged so that A.V.C. dis-
tortion is avoided. The W. Ch. Sw. incorporates Gram -
position. Controls are Tuning, W. Ch. and Vol. Output
will load most Amplifiers requiring 500 mV input depending
on Ae location. Only 250 v. 15 mA H.T. and L.T. of
6.3 v. 1 amp. required from amplifier. Size of unit approx.
9-6-7in. high. Send S.A.E. for illustrated leaflet. Total
building cost is 64/15/-. Point -to -Point wiring diagrams
and instructions 2/6.

R.S.C. BATTERY TO MAINS CONVERSION UNITS
Type BM1. An all -dry battery eliminator. Size 51 x 4/ x tin. approx. Com-
pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 v.
50 c/s is available. Suitable for all battery portable receivers requiring 1.4 v.
and SO v. This includes latest low consumption types. Complete kit with
diagram 39/9 or ready for use 4619.
Type BM2. Size 8 x 04 x 24in. Supplies 120 v. 90 v. and 60 v., 40 mA and
2 v. 0.4 a. to 1 amp., fully smoothed, THEREBY COMPLETELY REPLACING
BOTH H.T. BATTERIES AND L.T. 2 v. ACCUMULATORS when connected
to A.C. mains supply 200-250 v. 60 c/s. SUITABLE FOR ALL BATTERY
RECEIVERS normally using 2 v. accumulator.
Complete kit with diagrams and instructions. 49/9 or ready for use 5916.

POWER PACK KITS. Only 19/11. Fully smoothed H.T. output of 250 v.
60 mA and L.T. supply of 6.3 v. 1.5 amp. Consisting of Double Wound Mains
Transformer 230/250 v. 50 c.p.a. A.C. primary. Selenium Rectifier. Smooth-
ing Choke, Double Electrolytic Condenser, Aluminium Chassis and Circuit.

R.S.C. All STEREO A GNS.
AMPLIFIER KIT at Carr. 0/0.

A complete kit of parts to construct a good quality
3 + 3 watt (total 6 watt) stereo amplifier providing really
life -like reproduction. Suitable for use with all stereo
pick-up heads at present available. Ganged volume
and tone controls. Preset balance control. Outputs for
matched 2-3 ohm speakers. For 200-250 v. A.C. mains.
Astonishing value.

R.S.C. STEREO/TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ81, ECO
83, ECC83, EL84,
EL84. Separate
bass and treble con-
trols giving "cut"
and "boost." Sen-
sitivity 50 mV. 5
watts high quality
output on each
channel. Can be
used as straight 10
watt amplifier. Con-

trols: Stereo/Monaural switch, ganged
volume, ganged treble, ganged bass, and bal-
ance. Outputs for 3 ohm speakers. Point-to-
point wiring diagrams and instructions.
Illustration full wiring details and priced parts
list, 1/9. Assembled and tested 59/6 extra.

8 ONS.
Carr. 7/9.

POCKET PORTABLE TRANSISTOR
RADIO DESIGN. Employing 2 Brimar R.F. Transistors,
1 output Transistor, and crystal diode, Ferrite Rod Aerial,
Miniature Speaker Unit. Handsome Plastic Case. Con-
structional Envelope 1/6. Total building cost 49/9.

R.S.C. MINIATURE 3 WATT GRAM
AMPLIFIER KIT

All parts to construct a very compact, highly sensitive
amplifier suitable for any type of single or autocbange
player. Size 12 x 24 a 211in. Chassis is mains transformer
isolated. For 200-250 v. A.C. mains. Out-
put for 2.3 ohm speaker. Volume and tone
control with mains switch. ONLY 39/6

SELENIUM RECTIFIERS
L.T. Types
2/6 v. p a. H.W. . 1/9
6/12 v. 1 a.H.W. .. 2/9
Following F.W. (Bridge)
6/12 v. 1 a.
6/12 v. 2 a. 6/11
6/12 v. 3 a. 9/96/12 v. 4 a. 12/3
6/12 v. 5 a. 14/8
6/12 v. 6 a. 15/6
6/12 v. 10 a 25/9
6/12 v. 15 a 35/9

H.T. Types H.W.
120 v. 40 mA. .... 3/9
250 v. 50 .... 8/11.
250 v. 60 mA 4/11250 v. 80 nut .... 6/11
250 v. 250 me.....12/9
Contact Cooled
260 v. 80 mA .. 6/11
250 v. 50 mA F.W.

(Bridge) 8/11
250 v. 75 mA F.W

(Bridge) 10/11

1VARLEY 2 v. 14 A.H.
ACCUMULATORS. New
en Govt. 5 e 3 x /tin.
5/9 each, 3 for 15/-.

JASON F.M. TUNER.
Type FMT1. All parts
including Dial, Punched
Chassis and Valves.
Power supply required
180 v. 25 mA and 6.3 v.
1.5 a. 66/19/6

EX GOVT.
SMOOTHING CHOKES
60 mA 10 la. 400 ohms 3/11
80 mA 20 h. 900 ohms 5/11
100 mA 5 It. 100 ohms 3/11
100 mA 10 h. 100 ohms 6/9
150 mA 10 h. 100 ohms

10/11
120 mA 12 h. 100 ohms 9/9
200 mA 5-10 h. 100 ohms

11/9
250 mA 5 h. 50 ohms 1019

Battery
HEAVY DUTY KIT

6/12 v. variable charge
rate up to 6 amps.
Consisting of Mains
Trans., F.W. (Bridge)
Selenium Rectifier, 0-7
amp. meter. Variable
Charge Selector. Fuses,
fuse -holders, panels, plugs
and circuit. Only 59/6.
Post 4/6.

CHARGER
TRANSFORMERS

200-230-250 v. 50 c/s.
0-9-15 v. It a ... 12/9
0-9-15 v. Zit a ... 15/9
0-9-15 v. 3 a. ... 16/9
0-9-15 v. 5 a. ... 19/9
0-9-15 v. 6 a. ... 23/9

Chargers and Kits for
BATTERY CHARGER KITS

Consisting of Mains Transformer,
F.W. Bridge, Metal Rectifier,
well ventilated steel case. Fuses,
fuse -holders, grommets, panels
and circuit. Carr. 2/9 extra.
6 v. or 12 v. 1 amp. 24/9
As above, with ammeter 32/9
6 v. 2 amps. 25/9
6 v. or 12 v. 2 amps. 31/6
6 v. or 12 v. 2 amps. 42/9
(inclusive of ammeter)
6/12 V. 4 amps. 49/9
6 v. or 12 v. 4 amps., with
variable charge rate selector
and arruneter 59/9

200-230-250 v.
ASSEMBLED
CHARGER

e ov12 v. 2 amps.
Fitted Ammeter
and selector plug
for 6 v. or 12 v.
Louvred metal
case, finished at-
tractive hammer
blue. Ready for
use with mains
and output leads.
Double Fused.
Only
Carr. 3/9. 49/9

50 c/s. A/C. Mains
ASSEMBLED 6 v. or 12 v.

4 amps.
Fitted Ammeter and
variable charge selector.
Also selector plug for 6 v.
or 12 v. charging. Double
fused. Well ventilated
steel case with blue
hammer finish. Ready

mains and v
for use with a9/9
output leads. Carr. 5/-.
Or Deposit 13/3 and

5 monthly payments of 13/3.
As above, but for 6 amp. charging,
4 SINS: Carr. 5/-. Or Deposit 16/- and
5 monthly payments of 16/-.

MICRO -AMMETERS
0-50 micro -amp. Diameter Sun approx. Scaed 0-100
Flush mounting, 29/6.

EX GOVT. MAINS TRANSFORMERS
Primary 0-110-200-230-250 v. 275-0-275 v. 100 mA, 6.3 v.

7 a.5 v.3 a 22/9
Input 200-250 v. 50 c.ps. 250 v. 60 mA 6.3 v. 2 1. 10/11
Primary 200.250 v. Sec. 12 v. 20 a. ... 49/9
Primary 230 v. 400-0-400 v. 200 mA 29/9
Primary 200-240 v. Sec. 3,500 v. 15 mA 2 v 2 a. 39/9
50 watts, 0-110/120-230/250 v. 8/11

D.O. SUPPLY KITS. Suitable for electric trains. Consist
of maim trans. 200-250 v. 50 c.p.a. 12 v. 1 amp. selenium
rect. (F.W. Bridge); 2 fuseholders, 2 been, change direction
switch, variable speed regulator, partially drilled steel case
and circuit. Very limited number, 33/9.

HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS

With large square aluminium cooling fins 12 v.
16 amp. F.W. (Bridge). Limited number. 19/6.

VALVES 1 Full range at really competitive prices.

EX GOVT. CASES
Well ventilated, black crackle finished, undrilled cover
Size 14 x 10 a 8tIn. high. IDEAL FOR BATTERY CHAR-
GER OR INSTRUMENT CASE. COVER COULD BE
USED FOR AMPLIFIER. Only 9/9, plus 2/9 post.

RELAYS. Carpenter Type Polarised, 2 x 9,500 turns at
1,685 ohms. 13/9. Miniature type G.E.C. 670 111092
sealed wire ends 4 c/overs platinum, 12/9.
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R.S.C. A10 ULTRA LINEAR
30 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING SIX
VALVES. EF86,
EF86, ECC38, 807,
807, 13334. Tone
Control Pre -Amp.
stages are incorpor-
ated. Sensitivity is
extremely high.
Only 12 millivolt
minimum input is
required for full
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
OR PICK-UP. Separate
Baas and Treble controls
give both " lift " and " cut "
with ample tone correction
for long playing records. Au extra
input with associated vol. control
is provided so that two separate
inputs such as " mike " and
gram, etc., can be simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 800 v. 20 mA. and 8.3 v. 1.6 A. FOc. A
RADIO FEEDER UNIT. Price in kit form with easy to follow wiring diagrams.ONLY Or Factory built using latest EL34 output valves and with 12
Carr. gn months' guarantee. 14 GEL TERMS ON ASSEMBLED UNITS.L

DEPOSIT 33/3 and 9 monthly payments of 33/3.
Protective Cover 19/9. Type 807 output valves are used with High Quality Sectionally
Wound output transformer specially designed for Ultra Linear operation. Negative
feedback of 20 D.B. in main loop. CERTIFIEL PERFORMANCE FIGURES ARE EQUAL
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response ± 3 D.B. 30.30,000 c/s.
Tone Controls ± 12 D.B. at 50 cies. ± 12 D.B. to -6 D.B. at 12,000 c/cs. hum and
noise 70 D.B. down. Good quality reliable components used. Chassis finish blue ham-
mer. Overall size 12 x 9 x 9in. approx. Power consumption 150 watts. For A.C.
mains 200-250 v. 60 c/s. Outputs for 3 and 15 ohm speakers. EQUALLY SUITABLE
FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS,
IDEAL FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELEC-
TRONIC ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATP^9. etc.,
etc. We can supply Microphones, Speakers, etc., at keen cash prices or on 1 with
amplifiers. EXPORT ENQUIRIES INVITED.

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
GL3A MINIATURE 3 WATT GRAM AMPLIFIERS

For 200-250 v. 50 c.p.s. A.C. mains. Overall size only 113 x 21 x kin. Fitted Vol. and Tone
Control with mains switch. Designed for use with any kind of single player or record
changer unit. Output for 2.3 ohm speaker. Guaranteed 12 months. Only 59/6.

R.S.C. A5 9-5 WATT HIGH GAIN AMPLIFIER
A highly sensitive 4 -valve quality amplifier for the home, small club, etc. Only 50 milli-
volts input is required for full output so that It is suitable for use with the latest high
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes
Separate Bass and Treble controls are provided. These give full long playing record
equalisation. Hum -level Is negligible being 71 D.B.
down. 15 D.B. of negative feedback is used. H.T.
of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. Is available
for the supply of a Radio Feeder Unit or Tape Deck
pre -amplifier. For A.C. mains input of 200-260 v.
50 c/s. Output for 2-3 ohm speaker. Chassis is not
alive. Kit is complete In every detail and includes
fully punched chassis (with baseplate) with the blue
hammer finish and point-to-point wiring diagrams
and Instructions. Exceptional value at only £4/15/ -
or assembled ready for us 25/- extra, plus 3/6 car-
riage. Or Deposit 22/- and Ave monthly payments of 22/- for assembled unit.

P.M. SPEAKERS. 2-3 ohms kin. Perdio 21/9. fin. Goodmans 17/9. 7 x 4in. R.A
Elliptical 19/9.- kin. Rola 19/9. Sin. Rola 19/9. 8in. Goodmans 25/9. 8 x 61n. Elac
with high flux magnet 25/9. 10In. R.A. 28/9. 10 x 6in. Elliptical Goodman& 29/9.
12in. R.A. 29/11. 121n. R.A. 3 or 15 ohms, 10 watts, 12,000 lines, 59/6.

TWEETERS. 4in. Plessy, 3 ohms 18/9. R.A. 15 ohms 25/9.

R.S.C. TRANSFORMERS .Fully Guaranteed.
MAINS TRANSFORMERS. Primaries 200-250-250 v. 60 c/a.
FULLY SHROUDED. UPRIGHT MOUNTING.
250-0.250 v. 60 mA., 6.3 v. 2 a., 5 v. 2 a. 21-3-3in 17/11
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 27/11
soo,o-soo v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 27/11
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 27/11
350.0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a. 33/11
425-0-425 v. 200 mA., 6.3 v. 4 a., c.t. 5 v. 3 a. .. 49/9
450-0-450 v. 250 mA., 6.3 v. 5 a., 5 v. 3 a 59/9
TOP SHROUDED DROP -THROUGH TYPE
260.0.260 V. 70 mA., 6.3 v. 2 a., 6 v. 2 a 17/9
250-0-250 v. 100 mA., 6.3 v. 3.5 a 19/9
250-0-250 v. 100 mA., 6.3 v. 2 a., 6.3 v. 1 a 21/9
350-0-350 v. 80 mA., 6.3 v. 2a., 5 v. 2 a 18/11
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 28/9
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 26/9
300-0-300 v. 130 mA., 6.3 v. 4 a., c.t. 6.3. v. I a.,

suitable for Mallard 510 Amplifier 29/9
350-0.350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 25/9
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a 29/9
425-0-425 v. 200 mA., 6.3 v. 4 a., 5 v. 3 a 47/9
FILAMENT TRANSFORMERS
6.3 v. 1.5 a 5/9 12 v. 1 a 7/9
6.3 v. 2 a 7/6 6.3 v 3 a 8111
0.4-6.3 v. 2 a 7/9 6.3 v. 6 a 17/9

12v. 3a. or 24v. 1.5a 1719
AUTO (Step Up/Step Down) TRANSFORMERS
50-80 watts 110-120 v./230-250 v 11/9
150 watts 110-120 v.-1200-250 v ' 27/9

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER.
Suitable for use with any record playing unit and most
microphones. Negative feedback 12 D.B. bass and treble

 controls. For A.C. mains Input of 200-250 v. 50 c.p.s. Out-
put for 2/3mhm.speaker. Three miniature Mallard valves.
Size only 6 x 5 x kin. high. Chassis fully isolated front
mains. Guaranteed 12 months. Only 55.19.6 Or
Deposit 22/- and 5 monthly payments
of 22/-. Send S.A.E. for leaflet.

Interleaved & Impregnated.
OUTPUT TRANSFORMERS
Midget Battery Pentode
66 1 for MM. ete.. 3/9
Small Pentode 0,0000
to 30 4/6

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE All

PUSH-PULL
ULTRA LINEAR

OUTPUT
" BUILT-IN "

TONE CONTROL
PRE -AMP
STAGES

Two input sockets with asst e'
ted controls allow mixing
of " mike " and gram. as in
A.10 High sensitivity. Includes
5 valves: ECC83, MASS,
EL84, EL84, 5Y3. High Quality sectionally wound output transformer specially designed
for Ultra Linear operation and reliable small condensers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS AND TREBLE " Lift " and " Cut." Frequency
response ±3 D.B. 30-30,000 c/cs. Six negative feedback loops. Hum level 60 D.B. down.
ONLY 23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all
makes and types of pick-ups and microphones. Comparable with the very best design..
For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS. etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12 x 9 x 7in. For A.C.
mains 200-250 v. 60 c/cs. Output for 3 and 15 ohm speakers. Kit Is complete to last nut.
Chassis is fully punched. Full instructions and point-to-point wiring 8 Gns Car.
diagrams suppled. (Or factory built 51/- extra.) ONLY i 10/ -
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/10 and 9 monthly payments of 34/10. Send S.A.E.
for illustrated leaflet detailing ready -to -assemble Cabinets. Speakers, Microphones, etc.
with cash and credit terms.

R.S.C. PORTABLE GUITAR AMPLIFIERS
JUNIOR 5 WATT. High Quality Output. Separate
Bass and Treble " cut " and " boost " controls.
Sensitivity 15 my. High Flux 81n. 1/speaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
/Instrument Pick-up. Handsome strongly made
cabinet (size approx. 14 x 14 x 71n.). Finished in
attractive and durable polychrome and fitted carry-
ing handle.a 1 9 6 Carr. 7/6. Or Deposit £1 and nine

monthly payments £1.
Send S.A.E. for leaflet.
SENIOR 10 WATTS. High -Fidelity Push -Pull -
output. Separate Bass and Treble " cut " and
" boost " controls. Twin separately controlled
high gain inputs so that two Instruments such as
Guitar and String Bass can be used at the same
time. Two Loudspeakers are incorporated: 12in.
P.M. for Bass notes and 1 7 x 41n. elliptical for
Treble. Cabinet is well made and finished as for

Junior model. Size approx. 18 x 18 x Sin. 15 gas. Plus 1/- cars. H.P. TERMS DEPOSIT
34/9 and 9 monthly payments 34/9. Both models for 200-260 v. A.C. mains.

COLLAR() CONQUEST 4 -SPEED AUTO-CHAN-.
GERS. With studio pick-up with turnover bead,
Latest model for 200-260 v. A.C. mains, S6/19/6
Carr. 4/6.
BILL MONARCH AUTO -CHANGERS. Type
UA8. 4 speed T/O Pick-up with sapphire stylus
26/19/6. Carr. 4/6.
Any of the above eupplled with T/O stereo/mon-
aural bead for II extra.
COLLAR() JUNIOR. 4 -speed Single Players with
Hi-Fi T/O crystal pick-up head, g3/1916.

LOUDSPEAKER IN POLISHED WALNUT
FINISHED CABINET. Gauss 12,000 lines.
Speech coil, 3 ohms or 15 ohms. Only 14/19/6.
Carr. 5/.. TERMS: DEPOSIT 111- and 9 monthly
payments of 11/-.
12in. 20 WAIT 15,000 fine llspeakere 16 ohms in Cabinet finished as above. Size IS x
18.x 8in. 57/19/6 or Deposit 17/9 and 9 monthly payments of 17/9.

Standard Pentode 5,0000 to 30
Standard Pentode 8,0000 to 3(1
Multi Ratio, Single or PT 3 or 150
Push pull 8 watts EL8413 to 30
Push pull 8 watts EL846 to 190
Push pull 10-12 watts 6V6 to 30 or 150
Push pull 10-12 watts to match 6V6 to 9.5-8 or 150
Push pull EL84 to 3 or 150 10-12 watts
Push pull Ultra Linear for Mallard 510
Push pull 15-18 watts, sectionally wound, 61,6,

KT66, etc,. for 3 or 150
Push pull 20 watt high -quality sectionally wound,

6L6, KT66, etc., or 4 or 150 fully shrouded
MICROPHONE TRANSFORMERS
120 1 High quality, clamped
120 1 High quality Mu metal screened
SMOOTHING CHOKES
250 mA., 5 H., 1000 11/9
150mA. 7-10 H.,2500 11/9
loo mA.,10 a.. 200o 8/9

5/9
5/9
6/9
819
8/9

16/9
17/9
17/9
27/9

23/9

47/9

8/96/9

80 mA. 10 II., 360 CI 5/6
60 mA., 10 H., 4000 4/11
I amp. 0.50 L.T. type 676

PARMEKO MAINS TRANSFORMERS. Fully shrouded
500-0-500 v. 120 mA., 6.3 v. 4 a., 5 v. 3 a 31/9

ACOS HOP 59 Hi -Fl Crystal Cartridges. (Turnover type
with sapphire stylus.) Standard replacement for Garrard
and Collaro. Only 19/9. B.S.R. Ful-Fi 19/9. Garrard
GC2, 19/9. Acorn Stereo/monaural 49/9.

LINEAR PRE-AMP/TREMOLO UNIT
Suitable for use with any Guitar Amplifier. Controls
Volume, Frequency, Amplitude and switches. Valves:
EF86 and Ent). Inputs for Guitar Pick-up or Mike, and
Radio or Gram. Power required only 5 us.250/300 v. 20 mA. 6.3 v. 1 a.

LINEAR TAPE PRE -AMPLIFIER Type LP/1. Switched
negative feedback equalisation. Positions for Record
11In., 31In., 741n. and Playback. EM84. Recording level
indicator. Designed primarily as the Ink between Collard
Tape Transcriptor and high fidelity amplifier but suitable
almost any Tape Deck. 9 GEN Send S.A.E. for leaflet.

R.S.C. STANDARD BASS REFLEX CABINET for 12in.
Loudspeakers, acoustically lined and ported. Size 201n. x
141n. x 13in. Beautiful walnut veneer finish. Especially
recommended for use with Speaker below, 15/19/6.
Set of four legs an be supplied for 29/6 per set.

PLESSEY
DUAL

CONCENTRIC
I2in. P.M.

SPEAKERS
(15 ohms) consisting of a
high quality 121n. speaker of
orthodox design support-
ing a small elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use with our All or any
similar amplifier. Bating is
10 watts. Gauge 12,000
lines. Price only 25/19/6.
Or Deposit 13/9 and 9
monthly payments of 18/9
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*PW' 6 -TRANSISTOR* TRANSISTOR FM TUNER
MEDIUM

AND LONG WAVE
POCKET SUPERHET
(as described November

P.W.)
 A sensitive superhet

with 150mW push-
pull output on 2fin.
speaker. Uses 6 first -
grade Mullard tran-
sistors and printed
circuit. Moulded cabinet. Red, Blue or Cream.

 All parts sold separately. Send for list. Illustrated
Building Plans 1/6 plus post. Size 5} x 3 x If in

ALL PARTS REQUIRED £8.19.6
* NO EXTRAS TO BUY -EVERYTHING

SUPPLIED *

750mW 4 -TRANSISTOR
PUSH-PULL

AMPLIFIER
(over I watt peak output)
 Uses 007 I /0081 D,

2-008 I .

 ±3 dB 70 c/s to 12
kc/s.

 Overall size 3 x 21 x
fin.

 Built on printed cir-
uit.

131.145rTttilD 69/6 l'&31146PLCITE KIT 62/6 p.p 1/6
Ideal for Record Player, lntercomm. Baby

Alarm, for Tuners, etc.
3 ohm output, fully guaranteed. 9 volt operated.
Descriptive leaflet with uses FREE on request.

6 -TRANSISTOR RADIO
Fidelity

" Coronet"
6 -TRANSISTOR MEDIUM
AND LONG WAVE POCKET

RADIO

 Size 21 x 41 x If in.
 Quality Push -Pull Speaker Out-

put.
 Guaranteed
 Phone and Tape Socket.

1ALL BRITISH DESIGN AND
CONSTRUCTION

92 gns.
(Inel. Battery)
Reg. Post 2,6.

* RANGER -3 *
NO EXTERNAL AERIAL

OR EARTH
3 -TRANSISTOR and 2

DIODES
. PERSONAL POCKET RADIO

Size 41 3 1 with 5 stages giving clear
reception on medium wave amateur top band and
sh ipping. Only first grade components used
throughout. As described in March R.C.

 Easy to follow instructions
with pictorial layout.

 Reception of Radio Lux-
embourg guaranteed
(most areas).

Free Instructions and Price
List on request. Easy to

build.

ALL COMPONENTS

7916 P.P. 1/6
NO EXTRAS TO BUY
Everything Supplied.

 AFTER SALES SERVICE.
GUARANTEED SUCCESS 

BUILT, TESTED,
READY TO USE

Fully tunable with
A.F.C., A.G.C. In-
corporating 5 Tran-
sistors and Printed
Circuit Pre .ssem-
bled units.
 2-0C171 and 3-
0C170 Selected Tray.
sistors.
 Fully Tunable 85 to
108 Mc/s.
 10.7 Mc/s. I.F.
A new design for 1-li-
Fi to feed quality
valve or transistor
amplifiers.

All
Parts 18 gns. 3r

Fully Illustrated
Book 3/6

* TO BUILD YOURSELF *

DETAILS ON REQUEST

 MINI -4, medium and long 6 -stage pocket
superhet. 4 Mullard transistors. All parts
£6/19/6. Details on request.

Ranger -2. 2 -transistor version of Ranger -3
(see above). Very sensitive. Pictorial diagrams
free. No extras to buy. 59/6. P. & P. 1/6.

 Super -3 Three -Transistor and Diode Ear-
phone Radio. All components. No extras
to buy. 37/6. P. & P. 1/6.

 7 -transistor medium, long and short wave
superhet. Pre -built units. Full plans and
details. 2/6 plus post.

 4 Mullard Transistors for I watt amplifier
I -0C7 I, 1-0C8ID. 2-0031 with Cooling
Clips only 27/6 per set.

 Transformers 25/- per pair.

 CONTESSA
COMBINED PORTABLE AND CAR RADIO

LONG

AND

ALL TRANSISTOR
 TIME SAVER 
OFFICE OR HOME

TELEPHONE
PICK-UP AMPLIFIER
 No more " Holding
Up " wasting time wait-
ing (or your call to come
through. When it does
the amplifier can be
switched off if required.
No connections, just

ES. 10. 0 P.P. 2/6
Sellotape the pick-up
coil to back of phone as
above.

 5 -inch speaker ; 3 months' battery life. Now
with 400mW output.

ALSO 'BABY ALARM' L5.10.0 p.p. 2,6.

.-TRANSISTOR MEDIUM AND
WAVE SUPERHET

TERRIFIC SENSITIVITY
UNBEATABLE IN PERFORMANCE

APPEARANCE
SPECIFICATION

 425mW Push -Pull Output.
 6 " Top Grade " Ediswan Transistors.
 New Type Printed Circuit with all Com-

ponents marked.
 Full Medium and Long Wave Tuning.
 High " C " Internal Ferrite Aerial.
 Car Radio Adaptation and AVC.
 Slow Motion Fingertip Tuning with Station

Names.
 " Hi-Fi " Quality Speaker.
 Attractive Rexine Covered Cabinet.

TOTAL COST OF ALL PARTS
E10.19.6 P.P. 3/6.

 NO EXTRAS TO BUY

NOW REDUCED IN PRICE EVEN
BETTER VALUE FOR MONEY

 CALL FOR DEMONSTRATION 
Descriptive Leaflet on Request.

MORE THAN 50% PRICE REDUCTION

MULLARD and EDISWAN
TRANSISTORS

SEND FOR FULL DETAILS. WE CAN
SUPPLY OVER 200 TYPES OF TRAN-
SISTOR AND SEMI -CONDUCTOR

DEVICE -EVEN TUNNEL DIODES

PRACTICAL TRANSISTOR
CIRCUITS

Contains easy -to -follow plans of 40 all -transistor
units, including light -operated switches, amplifiers,
transmitters, receivers, test oscillators, signal
tracers, hearing aids, radio control, etc. All
parts available separately.

POST FREE 1'6

* 1000 ohm Personal Phone with Leads and Jack Plug
and Socket, suitable for most Commercial Transistor
Radios, 17/6.

* 9.065 Mc/s 3rd Overtone Crystal for all 27 Mc/s
Model Control Transmitters, 12/6.

* 7 -section chromed Telescopic Aerials, 38in., with
fixing bracket, 12/6. P.P. 1/6. 64in. Version,
17/6. P.P. 1/6.

* ACOS Crystal Mic Inserts, 2in., 11/6; !fin. 7/6;
fin., 3/6.

* Mercury Batteries, I.3V 500mAH. fin. x fin., 1/3
each. P.P. 3d. (other types in stock).

* Siemens High Speed Sealed Miniature Relay,
1700-1700 ohms., 151..

* 4.7 volt I watt Zener Diode, 19/6 each.

* 2fin. 10 ohm Speaker, 17/6.

* ACOS 39-1 Stick Mic. with lead and stand, 29/6.
P.P 1/6.

* ALL COMPONENTS IN STOCK for" WEYRAD"
6 -Transistor Superhet. Booklet 1/3 post free.
Leaflet on request.

* Pocket Iron, 220/250v A.C./D.C. 30 watts, com-
plete with mains plug, case, etc. Handle unscrews
to cover element enabling iron to be carried in
pocket. Only 18/6. P.P. 1/-.

* fin. Square Poly Tuner (U.S.A. Type) 365pF., 3/6.

* Sub -min. Electrolytics all values, 2/- each.

6 MULLARD TRANSISTORS
and Diode

1-0C44 ONLY
2-0C45
1-0071
2-0072

and
1-0A81
(Other matched sets in stock.)

50/"
PER SET

* Sub -miniature Jack Plug and Socket, 3/6 complete

* Mallard LA4 Pot Core complete 12/6, LAIO
complete 17/6.

* Sub -miniature 27 Mc/s 3rd Overtone Xtal for
model control 30/...

* Personal Earphones used with RANGER 2 and 3.
British made, 12/6.

* 2f in. round deep 3 ohm speaker, 17/6.

* 2f in. 80 ohm Speaker, excellent quality, 17/6.

* 208 + 176pF Transistor Tuner, 9/6.
* 600 ohm Personal Ear Phone with Jack and Socket,

10/6. P.P. 9d.

* Acos 40 Desk Mic., 19/6. P.P. I/6,

* I Watt Push -Pull Transformers for 0081 Tran-
sistors, 3 ohm, 23/- pair.

* 0A70, 0,481, 0A79, 0A85 Diodes, 3/- each.
0A91, 0A95, 3/6.

* Acos 45 Hand Mic., 29/6. P.P. 1/6.

* Crystal Lapel Microphone, ideal for portable tape
recording 18/6. P.P. 1/-.

WE STOCK THE LARGEST RANGE OF
MINIATURE AND SUB -MINIATURE
COMPONENTS FOR THE HOME
CONSTRUCTOR IN THE COUNTRY

LET US HAVE YOUR ENQUIR-
IES FOR COMPONENTS,
MINIATURE AND STANDARD

DEPT. A.8, S HARROW ROAD, PADDINGTON, LONDON, W.2. VALVES, TUBES, CRYSTALS,
Opposite Edgware Road Tube Station. PADdingtori 1008,9. OPEN MONDAY to SAT. 9-6. THURS. !o'clock. SPEAKERS, ETC., ETC.

110

HENRY'S RADIO LTD
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VALVES & TUBES

TRANSMITTING
RADIO AND TV
VALVES, TUBES

AND INDUSTRIAL
TYPES.
NEW FREE LIST ON
REQUEST.

Bulk order enquir-
ies invited for all

types.

NO. 10 CRYSTAL CALIBRATOR
Crystal controlled variable frequency-Vernier
Scale. As new, complete with handbook.
59/6 P.P. 2/6

AVO MODEL -8
(List L24.10.0)

Latest AVO-8 Multi -tester, complete with
instructions, leads and batteries.

£17.10.0, Reg. P.P. 5/-.
* 12 MONTHS GUARANTEE

AVO MODEL -7
(List [19.10.0)

AVO-7 Multi -testers, complete with test
leads and batteries.

£12.10.0, Regd. P.P. 5/-.
* 12 MONTHS GUARANTEE *

931A (27M1)
(CV 2696)

PHOTO MULTIPLIER
Brand new, original cartons.

601 P.P. 'h."i Base 2/..
Also : Special purpose 931A-CV337

Base
each 2/-.80' -

CRYSTAL MICROPHONES
ACOS 39-I. Stick Microphone
with screened cable and stand
(list 5 gns.), 39/6, P.P. 1/6.

ACOS 40 Desk Microphone with
screened cable and built-in
stand (list 50/-), 19/6, P.P. 1/6.
ACOS 45 Hand Microphone with
screened lead, very sensitive,
29/6, P.P. 1/6.
MC 43 Stick Microphone with

muting switch and screened cable, 27/6, P.P. 1/6.

Type 38, Transmitter Receiver
Complete with 5 valves. In new condition.
These sets are sold without guarantee but
are serviceable.

7 to 9 Mc/s 22/6 P.P. 2/6.
Headphones 7/6 pair. Junction Box 2/6.
Throat Mike 4/6. Aerial Rod 2/6.

*BC221 FREQUENCY METER*
125 Kc/s to 20 Mc/s. Three valve crystal con-
trol oscillator. Used in new condition.

CARRIAGE
PAID

Complete with calibration charts and hand-
book.

* Battery operated *

£16

QUARTZ CRYSTALS
FOR
TRANSMITTING,
RADIO
CONTROL,
OSCILLATORS,
ETC.
Free List on
Request
ALL TYPES FOR
ALL PURPOSES

FROM

5, -
EACH

Bulk order
enquiries invited

MARCON I 19 SET
CRYSTAL CALIBRATOR

10 kc/s. 100 kc/s., I Mc/s. 6 -valve and neon
modulator P.P. 2/6. 79/6
With handbook (New Condition).

2 METRE TX/RX
EX 1520, 1985, 1986, 1987, 2 -METRE MULTI-
CHANNEL AIRBORNE EQUIPMENT
* TRANSMITTER

(LESS VALVES) 5/- P.P.2/6
* RECEIVER

(LESS VALVES) 5/- PP. 2/6
* MODULATOR

WITH 5 VALVES 20/- P.P. 216
* 9.72 MOS I.F. STRIP

DOUBLE TUNED
WITH 6 VALVES 25/- P.P. 2/6

FULL CIRCUIT DIAGRAMS 1/9. POST FREE

4I18 ADDRESS
(Dept. A8)

HENRY'S RADIO LTD.
* ACKNOWLEDGED THE SPECIALISTS *

TRANSISTORS
QUARTZ CRYSTALS
VALVES & TUBES

* MINIATURE &
STANDARD
COMPONENTS

new

ALFRED IMHOF LTD.

MINIATURE
IMLOK

extends versatile IMLOK range

Dept. W8, Ashley Works, Cowley Mill Road, Uxbridge Middlesex.
Uxbridge 37123.

Telex 24177. Telegrams Imcase-Uxbridge-Telex.

Send today for full details of this entirely new construction
system-the system which permits you to make frameworks in
any size from 4,+" cube upwards and with a unique choice In
the finished appearance.

IMLOK

MINIATURE
IMLOK

IMLOX

rvl
IMLOK

IM 811

IM 806

can be used for a multitude of purposes including chassis framework,
component and instrument housing, display fittings and shelving,
showcases, etc.

uses the established principles of the IMLOK Construction System,
with die-cast aluminium connectors and a wide variety of interlocking
aluminium extrusions.

because of its range of extrusions, allows the widest possible choice of
constructional methods and finishes, with extrusions for recessed
panels, extrusions for glass and door frame extrusions.

is designed for labour-saving simplicity. It is ideal for prototype or
small production runs, and is equally suited to large quantity require-
ments.

IM 018
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SONIC MASTER
4 -TRACK TAPE RECORDER

BARGAIN ! ! !
Complete Tape Amplifier (pre -amplifier,
output stage 3 watts, oscillator and power
pack).
9 x 5in. high flux density loudspeaker.
Superimposing facilities, 4 -track change-
over switch, recording level indicator.
Separate independent mic. and radio/gram
inputs with mixing facilities.
Separate bass and treble controls 8 gns.
Extra speaker if required (9 x 5in

high flux density) 1 > gns.

De luxe Cabinet
(to take two 9 x 5in. loudspeakers) 8 gns.
Standard Cabinet
(takes one 9 x 5in. loudspeaker) 4 gns.
Latest Collaro Studio 4 -track 3 -

speed transcriptor with pause and
digital counter 13 gns.

Microphone, recording leads, 1,200ft.
7in. spool and spare 7in. spool 3 gns.

Complete kit, de luxe cabinet with
two 9 x 5in. speakers 29 gns.

Or deposit of £10 and 12 monthly pay-
ments of E1/1516.
Complete kit, standard cabinet with

one 9 x 5in. speaker 25 gns.
Or deposit of £10 and 12 monthly pay-
ments of £1/10/6.
Post and packing extra.

TRANSISTOR TRAVELLING
SUPERHET " TRABANT 6"

Transistor Travelling Superhet " Trabant T 6 " Technical
Data: Power supply 2 flat batteries 4.5 volts -Working voltage

9 volts max. Power consump-
tion ca. 12.5 mA at 8 volts
without modulation -Semi-
conductor equipment 7
transistors, 2 germanium diodes
-Receiving ranges short,
medium, long wave -Station
tuning planetary drive with
dial scale -Circuits 7, 2 of
them variable -Intermediate
frequency 460 kilocycles-AVC
acting on the first intermediate
frequency transistor, additional
attenuating diode in parallel
with the first intermediate fre-
quency circuit-LF final stage

- 300 mW-Loudspeaker permanent dynamic oval speaker
1 VA -Aerials ferrite aerial for medium and long wave, tele-
scopic aerial for short wave -Housing unbreakable wooden
housing coated with coloured material -Dimensions 10(in. x
71 in. x 31in. V, eight with batteries approx. 5 lb.
£25 only -limited quantity.

GENERAL SONIC
RADIOS

92 CALEDONIAN ROAD,
LONDON, N.1.

TELEPHONE: TERMINUS 0322

GEE BROS. (RADIO) LTD
15, LITTLE NEWPORT ST., LONDON, W.C.2

Telephone : GERrard 6794/1453

MINIATURE LEAD ACID ACCUMULATORS
2 v. 1.5 A.H. SiXe 4 x 13 x I in. Wt.
approx. ,lb., 6!6. 12 v. 0.75 A.H.

Size 4 x3 x liin
Wt. approx.
21b. 22/6.
BRAND NEW
AND UNUSED

NEW AND UNUSED ACCUMULATORS
12 v. 75 A.H., IS x 8 x I lin., E4/10/-. Carr. 8/6.
I2v.25A.H., 10 x 10 x 45/-. Carr.7/6.
2 v. 100 A.H., with carrying handle.
Size 61)(61 x 15/- each. Carr. 3/6.
2 v. 16 A.H., 7+ x 4 x 2in., 5/- each.
P. & P. 2/-. 6 for 24/-. P. & P. 10/-.
6 v. 75 A.H. Ideal for starting or
storage. 59/6. Carr. 7/6.
6 v. 20 A.H. (as illus.), comprising
three 2 v. celluloid -cased cells in
wooden case. Overall size 5 x 5 x
71in., 17/6. P. & P. 3/6.

HELLERMAN TOOL KIT. Type T.K.3. Contains sleeve expand-
ing tool, wire stripper, 250 sleeves of assorted sizes. A must for every
workshop, etc. 32/6. P. & P. 1/-.

QUALITY TEST EQUIPMENT
WAVEMETER CLASS D. Freq.
band 1,900 Kcis. to 8,000 Kc/s. (158-
37.5 metres) in two ranges. 1,900
Kc/s.-4,000 Kc/s., also 4,000 Kc/s.
8,000 Kcis. Supply 6 v. D.C. input.
Complete with twin crystal, spare
vibrator head phones, original in-
struction manual and transit case.
As new E5/5/..
UNREPEATABLE OFFER OF THE
POPULAR TAYLOR VALVE
TESTER Model 45A. Input 200-250
v. A.G. Will test English and American
valves with filaments from 1.4 v. to 117
v. Perfect condition. Complete with

li full instruction manual. E10. Carr. 5/-.
AVO MODEL 7. Latest Ministry re-
lease of this well-known test instrument.
Supplying 50 ranges of current, voltage
and resistance tests. Complete with
leads and batteries. Ready for use.
Perfect condition, E12/101-. Carr. 5/-.
BRIDGE MEGGERS. Evershed and
Vignoles Series 2 in perfect condition.
250 v. E22. Carr. paid. Leather case
available at 20/. extra.
MARCONI SIGNAL GENE-
RATOR TYPE TF517-F/1. Covering
10-18 Mc/s., 33-58 Mc/s., 150-300 Mc/s.
In very good condition. Complete with
full technical data and instructions.
Unrepeatable at only E12/10/-. Carr.
20/-.

BRAND NEW CRYSTAL CALIBRATOR
No. 10. (Battery powered 1.4 v. valves).
Complete with full working instructions,
circuit diagram, carrying haversack, connect-
ing lead and spare valves. Frequency range:
1.5 to 10 Mc/s. (nominal) but can actually be
used up to 30 Mc/s. Weight 51b. Size 7 x 71 x
4in. As fully described in " Practical Wire-
less." Dec. issue, pages 691-693. ONLY
E4/17/6. P. & P. 2/6.
MULLARD BRIDGE. Type GM. 4140/I.
Mains operated from 100-250 v. A.C. Will test
resistances from 0.1 ohm to 10 megohms and
condensers from lOpf to lOmfd. Good con-
dition and complete with instruction booklet.
46/19/6. P. & P. 2/6.

ROTARY CONVERTERS. 24 v. D.C. input. R.C.A. AR88-
230 v. A.G. output at 250 watts. With starting

I
D RECEIVER

switch. New and unused E15. Carr. 7/6. Mint conditionI
ROTARY CONVERTER. 24 v. D.C. to Freq. coverage
230 v. A.C. 50 c/s, 150 watts. New and unused. I 540 Kc/s., 32
(13/10/.. Carr. 7/6. Ditto,100 watts EC 19/6. Carr. 7/6. MO. E50. Carr.
ROTARY CONVERTER. Ex -Govt. 12 v.

I
20/, Also L.F.s

D.C. input, 230 v. A.C. output 50 cycles at 135 available. Freq.
watts. Complete in carrying case with lid. Voltage coverage 75-
control sliding resistance, mains switch and 0-300 I 550 KO., 1.5-30
v. A.C. flush meter. In good condition, E10. MO. E45. Carr.
Carr. 10/-. I 20/-.
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JUST ARRIVED! SUPER QUALITY
AMERICAN "CBS" TAPES

BRAND NEW & GUARANTEED
CIP-6 600ft. 5in. Std. Play 13/ -
LP -9 900ft. 5in. Long Play 17/6
CMXP-12 1,200ft. 5in. Dlbe. Play 32/-
CIP-9 900ft. 51in. Std. Play 16/ -
LP -12 1,200ft. 51in. Long Play 19/6
CMXP-18 1,800ft. 51in. Dble. Play 37/-
CIP-12 1,200ft. 7in. Std. Play 21/ -
LP -18 1,800ft. 7in. Long Play 28/6
CMXP-24 2,400ft. 7in. Dble. Play 47/ -

MSS 3in. D.P. message tape 400ft. with spare spool 10/-.
Also 3in. 275ft. extra play 5/3. Limited quantity.

Many other types available including " Scotch," " EMI," Triton," " Syn-
crotape," etc. Send s.a.e. for our huge money -saving literature on Tapes
and Accessories. ALL TAPE ORDERS BY RETURN OF POST.- - -
RE-ENTRANT LOUD HAILERS

(Ex -Govt.)
Heavy Duty 20 watts all -metal.
15 ohms. Diameter ISin., length I
1-5in. (approx.), good cond., E6/10/-.
Carr. 10/-. Ditto. Brand new, Ea. I
Carr. 10/-.

SMALL MOBILE RE-ENTRANT I
LOUD HAILER. IS watts, 15 ohms.
Approx. 7" dia, 7" long. As new E.5.
Carr. 5/-.

12 VOLT D.C. AMPLIFIER
(Parmeko). As new, 15 watt push-
pull output Mike and gram. inputs,
tapped output transformer, £9/19/6.
Carr. 10/6. (Hand microphone for I
above 30/- extra.)

TRUVOX)TANNOY LOUD- I
HAILERS

With 180 ohm line transformer
and condenser. Impedance 7+ ohms,
handling capacity 8 watts. Com-
plete in slope -front wooden case.
Brand new 27/6. Carr. 4/6.

EXPONENTIAL HORNS I

by famous
manufacturer
of P.A. sys-
tems, 15watt,
25in long,

20in, square
flare, 15
ohms speech
coil (Tannoy).
Good con-
dition, E7/10/-.
Carr. I0/-.

N OW P.M. HEAVY DUTY
SPEAKERS. Complete with
O.P. trans., in all steel blue-

Igrey double grilled cabinet.
6in. 30/-. Carr. 3/6 ea.

Send S.A.E. for comprehensive list of
P.A. equipment for outdoor and I
indoor use.

50 -WATT EX -GOVT. AMPLI-
FIER. Type III with 4KT66's iii
paralleled push-pull. Scannard
200-250 v. A.C. input Output
imped. 600 ohms line. High imp.
gram. and mike input. Bass boost
control fitted. Quality amplifier
housed in strong metal case ready
for use. Terrific performance,
E25. Carr. LI.

TELEFUN KEN STEREO
HI-FI AMPLIFIER

110/250 v. A.C. input. 5 watt un-
distorted output (10 watts nominal)
size 12 x 9 x 2in., weight 91b.
Illustrated leaflet available, our
price 12/12/-. carr.

VERDIK QUALITY TEN
AMPLIFIER & PRE -AMP

A truly High
Fidelity Ultra -
linear Ampli-
fier with a
push-pull out-
put of 10 watts
and incorpor-
ating negative
feedback. Pro-
vision for Tun-
er, also bass
and treble con-
trol and 6 -

position selec-
tor switch for
Microphone,

Radio Tape and L.P.
and Standard Record-

ings. Finished in an attractive grey/green
stove enamel. Brand new. hilly guaranteed.
Original cos,. 23 gns. 614.19.6P. & P.2/6

TRANSFORMERS
RCA PLATE TRANSFORMERS
190 to 250 v. primary. 50-60
cycles. Secondary 1,500-0-1,500
or 2,000-0-2,000 at 500 milliamps.
Brand new and boxed. L6/10/-.

L.T. TRANSFORMERS for Bat-
tery Chargers, etc. All Pri.
200/250 v. Tapped 50 cycles.
Type 048B. Sec. 24, 30, 36 v.
6 amps. 4 x 4 x 4 4in. E2/9/6. Type
066A. Sec. 18, 24, 30, 36 v. 8 amps.
4 x 4 x Sin. £3119/6. Type 053A.
Sec. 12, 24, 30 v. 10 amps. 4 x 5 x
5in., E4/4/-. Carr. 3/6 each.

AUTO TRANSFORMERS
0-110, 205, 225, 245 v. Fully
shrd'd. Terminal block connectors.
Type 063A, 500 w., 4 x S x Sin.,
£3/7/6. Carr. 3/6. Type 064A.
750 w. 4 x 6 x Sin., L311716. Carr.
3/6. Type 065A. 1,000 w. 4 x 7 x
Sin., E4/17/6. Carr. 5/-.

20 kV/A AUTO TRANS-
FORMER. 230/115 v. 50-60 cycles,
by lefferies Trans Co., U.S.A.
Perfect condition. £20. Carr. 20/-
E.H.T. TRANSFORMER. 8,000-
0-8,000 at 400 mA. ^rirnary 230 v.
50 cycles. Oil filled. New and
in original crates. E25. Carr. 25/ -

BAKERS "SELHURST" SPEAKERS
" I5i n. VISCOUNT AUDITOR! U M." IS ohms at 400 c.o.s., 35 watts.
Flux density 18,000. OUR PRICE E15.
" I2in. P.M. HEAVY DUTY." 15 ohms, 15 watts, 30-14,000 c.p.s.
OUR PRICE £4/10/..
" SUPER HI-FI 25." I2in., 15 ohms, 25 watts. 25-20,000 c.p.s. Flux,
density 17,600. OUR PRICE E9/9/-.
ALL BRAND NEW. Full descriptive specification available. S.A.E.

* BRAND NEW IMPORTS! *
FULLY TRANSISTORISED PORTABLE HI -Fl

AMPLIFIER MODEL JTM.12

A completely tran-
sistorised Hi-Fi

Amplifier
powered by
8 1.5 v. dry
batteries or
any 12 v.
D.C. exter-
nal supply.
Power out -
p u t 1 2

watts. Very low power consumption.
Inputs for mike and gram can be used together for

maximum usefulness. Separate volume controls for mike and gram,
bass and treble tone controls. Size approx. Sin. X I I}/in. x 3in. Ideal
for outdoor.or indoor use for calling, announcing and entertaining. The
only portable Hi-Fi amplifier available at this special price of only E22
Brand new with full instructions.- - - - - - - - - - - -
POCKET TEST METER

MODEL T.K.60
4,000 O.P.V.

FOR
ONLY £4 .  _ Fre0 0 Poset

A pocket size individual circuit tester
with bakelite panel and metal cabinet.
Complete with test leads. Ranges: D.C.
Volts: 10-50-250-1,000 v.
A.C. Volts: 10-50-250-1,000 v. (2,000
o.p.v.).
D.C. Current: 250µA/10 mA/250 mA.
Resistance: 0-10 K ohms/0-1 M ohms (by
3V internal battery).
Decibels: -20 to + 22dB (0dB -0.775v.
-600 ohms).
Size: +fin. x 3fin. x Iiin.
Also available: MODEL TK.50.
1,000 o.p.v. Ranges: D.C. mA: 1-250 mA., D.C. and A.G. Volts: 10-
250-500-1,000 v. Ohms: 0-10 K ohms 0-100 K ohms. f3/7,4.

SUPER QUALITY TEST
LEAD KIT No. 520

Comprises leads and prods, English and
Continental type plugs, spade terminai,
and crocodile clips. Com- 10plete in attractive case.

SUPER QUALITY
HI-FI DYNAMIC (M/C) 0%4,

MICROPHONE
with built-intranstormer

200 ohm impedance
Suitable for hand or stand use.
Complete with screened lead.
OUTSTANDING VALUE

£4.15.0
POST FREE

CRYSTAL MICROPHONE
MODEL BM.3

Three-way mike for hand, desk or
floor stand use. Response 100-
8,000 c/s. Sensitivity -62dB.
Length 7in. Head dia. I +in.
Supplied with neck band and
screened lead. Terrific per-
formance !-..--,---
G.P.O. RACKS I Also available: MD.170. Similar in design to
I9in. Heavy duty BM.3 but moving coil with built-in transformer.
all steel Standard 'Guaranteed. Outstanding value. L417/6 post free.

Sift. 6in. angle 'TELESCOPIC FLOOR STAND,'
drilling

uprights.
E3/10/-. Carr. 15/, I HEAVY 9in. dome chromium base, chromium)
6ft. Channel up - stand with screw top. Extends to approx. 6ft. I
rights ES. Carr. 15/-. 'Suitable for above mikes, etc., L2/10/-, carr. 5/,

Post Paid

MODEL
M13.130

OUTSTANDING
VALUE AT

ONLY 39'6

GEE BROS (RADIO) LTD
15, LITTLE NEWPORT ST., LONDON, W.C.2

Telephone: GERrard 6794/1453
Aijoining Leicester Square Tube Station Open 9-E Mon. -Fri. 9-1 Sat.
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BENTLEY ACOUSTIC CORPORATION LIMITED
The Valve Specialists 38 CHALCOT ROAD, LONDON, N.W.1
Telephone: PRIMROSE 9090 Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30P.M.

0A2 ..17/6
OB2 -17/8
OZ4GT 5/-
1A5 .. 8/-
1A7GT 12/-
105 -12/8
1G6 -17/13
/MGT 10/8
12,4 .. 8/8
1LD5 .. 5/-
1LN5 .. 5/-
1N5GT 10/8
IRS .. 8/8

68E6 8/-
6B060 23/8
613116 8/-
6BJ6 6/-
6BQ7A 15/-
6BR7 23/8
6BW6 8/6
6BW7 8/-
604 .. 5/-
605 .. 6/8
6CD6G 88/8
60116 .. 9/-
6EF -12/6

6V6G 7/-
6V6GTO 8/-
6X4 .. 5/-
6X5GT 8/-
6/30L2 10/-
7B7 .. 8/8
705 .. 8/-
7C6 .. 8/-
7117 .. 8/-
787 .. 9/8
7Y4 .. 7/8
9BW6 15/8
1001 ..18/-

201'1 -26/8
201'3 ..23/3
20P4 -28/8
201'5 -23/3
25A6G 10/6
25L6GT10/-
25240 9/6
2525 9/8
25Z60 10/-
2780 19/11
281/7 .. 7/-
3001 .. 8/-
3005 .. 6/-

807 .. 7/8
40331. 12/6
5763 ..12/6
AC6PEN7 /8
ATP4 5/-
AZ31 ..10/-
AZ41 18/11
B36 ..15/-
BL63 7/8
CBL31 28/8
CCH35 28/8
CL33 19/3
CV63 ..10/6

EB34 2/8
EB41 8/8
EB91 4/-
EBC33 151-
EBC41 8/8
EBC81 8/-
EBF80 9/-
EBF8313/11
EBF89 9/6
EBL21 28/3
EBL31 28/3
EC52 .. 5/6
E054 .. 6/-

EF41 ..
EF42 ..10/8
EF50(A)
EF50(E)
EF54 .
EF73 .
EF80 .
EF85 .
EF86
EF89
EF91
EF92
EF97 .

9/-

7/-
5/-
5/-

10/8
6/-
8/-

10/8
9/-
4/6
4/8

18/8

EZ80 .. 7/-
EZ81 .. 7/-
FC4 ..15/-
GU50 27/8
GZ30 .. 9/-
0Z32 10/-
0Z33 19/11
0Z34 14/-
HABC80

13/8
H1.2 .. 7/8
111.230117/13
11N309 24/7

PCF84 18/7
PCF86 15/-
PC1.82 10/-
PCL83 10/6
PC1.84 12/8
PCL85 18/7
PCL86 18/7
PEN25 4/8
PEN46 19/6
PEN46 7/8
PL33 ..19/8
PL38 ..12/-
PL38 -26/6

U16 ..10/-
U18/20 8/8
1719 ..813/-
022 .. 8/-
U24 29/10
U25 17/11
U26 ..10/-
U31 .. 9/8
U33 ..26/8
U35 -26/6
037 -26/13
U45 .. 91-
U50 .. 6/8

UF86 17/11
UF89 9/-
UIA1 .. 9/-
01.44 28/8
UL46 14/8
UL84 8/6
UM4 17/3
U3134 17/8
UM80 15/3
URIC 18/7
UU6 19/11
UU8 28/8
UU9 7/8

MIDGET
SILICONE
EMI -
PIERS.

two in eerie
give 240 v
at 1 amp
10/6 ea. 31,
larger that
a resistor I
Transistors
and Diodes
GD3, 4, 5, 6

184 .. 9/- 601 ..213/8 1003 -28/13 30FL1 10/- CY1 ..18/7 EC70 ..12/6 EF98 . 18/8 HVR2 20/- P1.81 -10/6 U52 .. 6/8 UYIN 18/7 8 .... 4/-
185 .. 6/- 65.60 .. 7/- 10F1 -26/13 30L1 .. 8/- CY31 ..11/- EC92 -18/3 EF183 18/7 11VR2A 8/- 01.82 .. 7/8 U76 .. 6/- UY21 18/7 0470 8/-
1T4 .. 8/8 6013 -11/8 10F9 -11/8 30L15 11/8 1/1 .. 3/- ECC32 5/6 EF184 18/7 KT2 .. 51- PL83 .. 9/- U107 ..14/7 UY41 7/8 0A73 8/-
1U4 -12/6 6023 -10/8 10P13 15/- 30P4 ..12/- D15 -10/8 ECC33 8/6 EK32 8/6 KT33C 10/- P1.84 12/8 U191 -18/7 UY86 7/- 0.179 8/-
1115 .. 6/- 61,24 ..18/7 10P14 19/3 30P12 7/8 DAF91 8/- ECC34 24/7 EL32 .. 5/- KT36 29/10 PL820 18/7 0261 19/11 V3184B 15/- 0A81 8/-
2D21 ..15/- 6F33 .. 7/6 12A6 5/- 30PL1 10/8 DAF96 8/6 ECC35 8/8 EL33 -12/6 KT41 23/8 1'X4 ..10/6 U282 22/7 VP4 ..15/- 0484 4/-
2X2 .. 4/8 606 .. 8/6 12AC6 15/8 30PL13 18/8 DD41 13/11 ECC40 28/8 EL34 ..15/- KT44 12/8 PY31 18/7 U301 23/8 VP4B 23/3 0A91 WI
3A4 .. 8/- 6116 .. 3/- 12AD6 17/3 3545 21/3 DET25 7/6 ECC81 8/- E1.37 ..24/7 KT61 12/6 PY32 12/6 U329 ..14/- VP23 .. 8/8 0A96 8/1
3A5 ..10/8 6J5 .. 5/- 12AE6 13/11 35L6GT 9/8 DF66 15/- ECC82 8/6 EL38 -26/8 KT63 7/- PY80 7/6 U339 ..16/7 VP41 .. 8/- 04210 11/-
3B7 ..18/8 6J6 .. 5/6 12A11.9 12/8 35W4 7/8 DF96 8/8 ECC83 7/8 EL41 .. 9/- KT66 15/- PY81 8/6 U404 .. 8/8 VR105 8/- 04211 20/-
3D6 .. 5/- 6J70 .. 6/- 12AT6 7/8 35Z3 10/6 DF97 9/- ECC84 9/- EL42 -1016 KT88 24/- PY82 7/- U801 29/10 VR150 7/8 0016 ..48/-
3Q4 .. 7/8 6K70 5/- 12AU6 28/8 35Z4GT 8/- DH63 8/8 E0085 8/8 EL81 -16/7 KTW61 6/8 PY83 8/6 U4020 18/7 VT501 5/- 0C19 ..48/-
3Q50T 9/6 61180 6/8 12AV6 12/8 35Z5GT 9/- 111176 5/- ECC88 18/- EL83 19/11 KTW62 7/8 PY88 18/3 UABC80 9/- VT61A 5/- 0023..87/-
384 .. 7/- 6E25 19/11 12BA6 8/- 43 ..10/- DH77 7/- ECF80 10/6 EL84 .. 7/6 KTW63 8/8 PZ30 19/11 UAF42 9/8 VU39 8/- 0026 -25/-
304 .. 7/8 6L1 ..23/3 128E6 9/- 5005 ..10/- DK40 21/8 ECF82 10/6 EL85 12/11 KTZ41 8/- QP21 .. 7/- UB41 12/- W76 .. 5/13 0C28 ..25/-
5R4GY 17/8 61.60 .. 8/- 1213117 21/3 50CD6G DK91 8/6 ECF86 EL86 ..17/8 KTZ63 7/8 QP26 14/6 UBC41 8/8 W77 .. 4/8 0035 ..25/1
5040 8/6 6L7GT 7/8 12J7GT 9/6 86/6 DK92 9/- 19/11 EL91 .. 5/- L63 .. 8/- Q9160/15 UBC81 11/4 W81M 6/- 0044..11/-
5040 10/- 6L18 ..18/- 12K5 17/11 601.60T 9/6 DK96 8/8 EC/121 28/8 EL95 10/8 M111,4 7/6 10/8 UBF80 9/- X41 ..15/- 0045 ..10/-
5Y3 .. 6/8 6L19 23/8 12K7GT 5/8 53KU 19/11 DI.66 17/6 E01135 6/6 ELI320 18/7 311114 8/- R18 ..14/- UBF89 9/8 X61 ..12/8 0065 -22/1
5Z3 ..19/11 6LD20 15/11 12K8 14/- 72 .... 4/6 DL68 15/- EC1142 9/- EL822 19/- N37 ..23/3 R19 19/11 UBL2I 23/8 X63 .. 11/- 0066..25/-
5Z4 .. 9/- 6N7 .. 8/- 12Q7GT 5/- 78 .... 6/6 01.32 7/- ECH81 9/- E3134 9/8 N78 19/11 RG1/240A UCC84 14/7 X65 -12/8 0070 .. 13/1

648 .. 9/- 61'26 19/11 128A7 ..8/8 80 .... 9/- DL94 7/6 E0118318/11 EM71 28/8 N108 28/3 54/- 110085 9/- X66 ..12/8 0071 .. 8/6
6AC7 .. 4/- 6028 28/8 12807 ..8/8 83 ....15/- DL96 8/8 ECL/30 9/- EM80 9/- N308 20/7 RK34 7/6 UCF80 16/7 X76111 14/- 0072.. 8/-
6405 .. 5/6 6Q7G .. 8/8 128117 8/- 8542 18/- D1.810 10/8 ECL82 10/6 EM81 9/- N339 15/- 81'41 .. 8/6 U01121 28/8 X78 ..23/8 0073 .. W.
6407 .. 7/6 03(70 10/- 129Q7 11/6 9040 87/6 DM70 7/6 ECL83 19/8 EM84 10/6 PABC80 81'61 .. 8/6 liC1142 9/6 X79 -23/8 0075 . 8/ -
OAKS 8/- 68A7GT 8/8 1487 27/10 90AV 87/6 ROOF 30/- ECL86 18/7 EM85 17/3 18/11 8025 -26/6 UCH/31 9/6 XD(1.5) 6/8 0077 .15)-
6.AQ5 7/8 6807 .. 7/8 1204 10/8 9001 ..113/- E83F ..301- EF9 28/8 E6131 138/- PCC84 8/- T41 .. 9/- UCL82 11/6 XF01 18/- 0078 .. 8/-
8AT6 7/- 68L7GT 6/8 19AQ5 10/8 9000 87/8 EA50 2/- EF22 14/- EY51 9/- PCC85 9/8 TDD4 12/8 UCL83 19/3 XFY12 9/8 0081 .. 8/-
6AU6 10/- 68N7GT 5/6 19111 10/- 150B2 18/- EA76 .. 9/8 EF36 4/- EY83 16/7 PC088 18/- TP22 ..15/- UF41 .. 9/- XFY84 17/6 00170 18/1
6AV6 12/8 68Q70T 9/- 2001 -15/8 185BT 33/2 EABC80 9/- EF37A 8/- EY86 9/- 00089 11/8 TP25 ..15/- UF42 12/8 X11(1.5) 8/8 00171 14/1
6B8 5/- 6U4GT 12/8 201'2 -26/6 304 -10/8 EAC91 4/8 EF39 .. 5/8 11140 .. 7/- PCF80 8/- TY86F 18/8 UF80 10/8 Y63 .. 7/8 00200 16/1
6BA6 7/6 6U5G 7/8 2011 -26/6 305 _10/6 EAF42 9/- EF40 ..15/- EZ41 .. 7/- PCF82 10/8 U12/14 8/6 0085.. 9/- Z63 .. 7/6 00203 24/ -

Terms of business-Cash with order or C O.D. only.
Post/Packing charges 6d. per item. Orders over £3 post
free. C.O.D. 2/6 extra. Any parcel insured against
damage in transit for 6d. extra. We are open or personal
shoppers. Mon -Fri. 8.30-5.30. Oats. 8.30-1 p.m.

Latest catalogue of over 1,000 different valves, also All valves boxed, fully guaranteed, and new menu.
metal rectifiers, volume controls, electrolytic condensers, facturers' stock or government stores surplus.
transistors, germanium diodes, valve holders, and Hivac First -grade goods only, no seconds or rejects. Please
miniature valves, with full terms of business, price 6d. enquire for any type not listed. S.A.E. please.

Arcolectric SLIDE SWITCHES

Cat. No. T.225

A new range of switches designed

to provide convenient low cost

switching for radios and instruments.

Single and double pole change -over.

Write for samples for design purposes

quoting Cat. No. T.225.

CENTRAL AVENUE, WEST MOLESEY, SURREY.

Tel: MOLESEY 3232

Alternative fixing methois

 Current carrying parts silver plated.
 Rating 1 -amp., 250 volt AC, 25 -amp. DC.
 Resists 2,500 volt AC flash test.
 Self-cleaning contacts.
 Positive snap feel.

ARCOLECTRIC
SWITCO-IES  LTD
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CRYSTAL CALIBRATOR No. 10
A crystal control led heterodyne wave
meter covering 500 Kc/s. to 10 Mc/s.
(Harmonics up to 30 Mc/s.) Requires 300 V
15 mA. and ;12 V. 0.3 a. D.C., but can be
easily modified for 120 V. and 1.4 V. work
ing. Size 7 x 7# x 4in. Good condition
complete with valves, crystal, instructio
manual and circuit. ONLY 59/6. Post 3/6
This item available complete as above.
BRAND NEW and with spare set o
valves. L4/10/-. Post 3/6.

CANADIAN CRYSTAL CALIBRA-
TOR. Uses double crystal and multi -
vibrator circuit to give " pips " at I

Mc/s., 100 Kc/s. and 10 Kc/s. Incorporates
Modulator. With book. 79/6, post 2/6.

-.RECEIVERS RI1558. Still a few avail-
able. Five wavebands cover 75 Kc/s. to
18 Mc/s. (16.2 to 4,000 m.). Completely
overhauled, realigned and in first class
condition and working order, £9/19/6.
Carr. 10/6.
POWER PACK AND OUTPUT
STAGE. Enables the receiver to be used
from A.C. mains without modification.
In handsome black crackled steel cabinet
with RCA 8in. speaker, E6/10/.. Carr. 5/-.
SPECIAL OFFER. The combined price
of the receiver and power pack is £16,
carr. 15/-. S.A.E. for details or 1/3 for
10 -page circuit and data book.

MOVING COIL PHONES. Finest
quality Canadian with chamois ear -muffs
and leather -covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.
MATCHING TRANSFORMER (for
Hi impedance) i.e. for HRO, CRI00, etc.,
with standard jack plug. 4/6.

SELENIUM BRIDGE RECTIFIERS.
Funnel cooled. A.C. Input 45 v. RMS.
D.C., output 30 v. 10 amps. BRAND
NEW. Boxed. 45/-, post 3/6.

" C " CORE TRANSFORMERS.
Pri. 230 v. 50 c.p.s. 510-0-510 at 275 mA.
375-0-375 at 83 mA. 6.3 v. at 9 A. 6.3 v. at
2A. (twice), 6.3 v. at IA. (twice), 6.3 v.
at I.5A. 6.3 v. at 0.5A., 5 v. at 3A. 64 x
6 x 71in. high. Weight 25 lb. Re-
moved from equipment but in perfect
condition. 32/6. Carr. 5/6.

ADMIRALTY HT TRANSFORMERS
Pri. 230 v. 50 c/s. Secs. 620-550-375-0,
375-550-620 v. (620 and 550 v. 200
m/amps. 375 v. 250 m/amps.), plus
two 5 v. 3 amp. rectifier windings.
Total rating 278 VA. Upright mtg.
Wt. 251b. Made 1953. BRAND NEW.
Original boxes, 45/-.

PRECISION RESISTORS. One Megohm
1% I watt wire wound, ex-U.S.A. BRAND
NEW. 10/6 per dozen.

MULLARD C. & R.
BRIDOES. 0.1 ohm
to 10 Megohms in
4 ranges; 10 pFd.
o 10 mFd. in

3 ranges; Calibrate,
Open Bridge, and

ranges. For

100/250 v. A.C.

mains. Tested and
guaranteed.
£6115/.. Post 3/6.

AR -88D RECEIVERS
One of the finest communications receivers ever made.
Those we offer are in superlative condition, thoroughly
checked and tested as regards calibration, alignment and
sensitivity.
Personal shoppers can see for themselves that we have the
finest receivers on the market. Those unable to choose
their receiver personally can rely on our integrity to send
them a first class set for ONLY E35.

RCA AR -88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 101 x III x 6in. Fitted with rub-
ber feet and 6ft. lead. Ideal for extension speaker. CR 100,
etc. In original cartons. BRAND NEW, 45/-. Post 3/6.

MARCONI CR100
Still one of the finest surplus communication receivers.
Ready for immediate use on A.C. mains. Of new appearance,
completely overhauled and in perfect working order.
Later model with noise Limiter, E25. Carr. England and
Wales 30/-. Send S.A.E. for full details.

THE GOOD COMPANION
At last we are satisfied that a first class transistor receiver
with a performance at least equal to the best commercial
receivers can be easily constructed. Come and hear one.
The printed circuit technique, pre -aligned oscillator and
I.F. transformers, American Philco R.F. transistors and
Q.P.P. output of 750 mW from Mullard OC 82s ensure
success. All the parts including 6 transistors, 2 diodes (all
first grade), cabinet, Sin. speaker and comprehensive instruc-
tions cost £9/19/6. Uses PP 9 battery, 3/6 extra.

THE POCKET FOUR
A neat little personal set in a handsome plastic cabinet 51 x
3 x 2in. Comprises 3 transistors and I diode in a reflex
circuit. Does not require A or E. Medium wave only. All
the parts with comprehensive instructions (DLR5 speaker)
cost 42/6, post 2/6.

MARCONI VALVE VOLTMETERS
Ranges: 0 to
1.5, 5, 15, 50,
and 150 volts.
Fitted with
probe unit
for RF mea-
surements.

A.C. mains
operation. In
good condi-
tion and work-
ing order. A
laboratory in-
strument for
ONLY E8/19/6.
Carr. 7/6.

SIGNAL GENERATOR I -196A
An American instrument with a continuous frequency range
of 100 to 156 Mc/s. which was used for the alignment of the
SCR -522, etc. There is provision for crystal control. A
fixed I.F. generator at 12 Mc/s. is incorporated which requires
a 6 Mc/s. crystal. (Crystals are not included.) Operation
is from internal A.C. mains power unit (115 v.) or batteries.
Contained in handsome wooden transit case 25 x 19 x 10in.
69/6. Carr. 10/6.

T.C.C. VISCONOL CONDENSERS. 8 mfd. 800 v.
D.C. wkg. at 71 deg. C. CP152V. Size 3 x 14 x 5in. high.
BRAND NEW. Boxed 8/6 each, post paid.
4 mfd. 600 v. wkg. CP 130T, 4/6 each, post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED
G.E.C., sealed, wire ends, 670 2M2B MI095 8/6
G.E.C., sealed, wire ends, 67052, 2 H/D makes, M1099 15/-
G.E.C., sealed, wire ends, 5,0000 2 c/o., plat., M1052 17/6
Siemens High Speed IK + IK12, I clover 10/6

GIANT COMPONENT PARCEL
Contains 100 I and 1 watt resistors, 50 Hi Stab resistors, wire wound
resistors, carbon and WIW pots, 100 capacitors (mica, paper, Sprague,
bias, variable, etc.), valveholders, tag strips, metal rectifiers, sleeving,
etc. All components are unused. GUARANTEED VALUE, 25/- plus
216 post.

UNISELECTORS
25 Position, 8 bank double wipers. 24 -volt operation. Re-
moved from brand new equipment, 62/6. Post 1/6.

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2 TEMple Bar 0545
Near Leicester Sq. Station. (Opposite Thorn House)
Shop Hours: 9-6 p.m. (9-I p.m. Thursdays). Open all day Saturday.

AVOMETER MODEL 7
AVO MODEL 7 t12-10-0
AVO MODEL 8 E17-10-0
All meters are in perfect working order and
first-class condition. Complete with
batteries, leads and instructions. Please
add 5/- for registered post and packing.

BC221FR EQkc/U NCY M ET
125

E

s. to 20 mcER/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 very good. £16!-!-

INFRA -RED MONOCULAR. See in
the dark. Sealed unit with focusing eye-
piece and incorporating Caesium cell and
push-button operated Zamboni pile. Brand
New in superb hide binocular type carrying
case. Sold for experiment and not guaran-
teed working. I0/-. Post 3/6.

AIRCRAFT CINE CAMERA G45.
Takes 25ft. of 16 mm. film. 16 frames per
sec. Complete with 24 v. motor and
lens. 29/6. Post 3/6.

GAUSS METERS
American type TS-I5/AP. Made by Marion
Electric for M.I.T. Radiation Lab. AS
NEW. E71101-.

D.C./A.C. CONVERTERS. Input 12 v.
D.C. Output 230 v. 50 c/s. A.C. at
135 watts. Fitted with 0-300 v. A.C.
2fin. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order.
E9/19/6. Carr. 10/6.
Input 24 v. D.C. Output 230 v. A.G.
50 c/s, 100 watts. In grey metal case.
BRAND NEW. 92/6. Carr. 7/6.

SANGAMO WESTON VOLTMETER.
S61. Dual range 0-5 and 0-100 volts D.C.
Sin. scale. FSD I mA. Ideal for schools.
In canvas case with test prods and leads.
BRAND NEW. 27/6, post 2/6.

MICROAMMETERS
R.C.A. 0-500 microamps. 2,1in. circular
flush panel mounting. Dials are engraved
0-15, 0-600 volts. As used in the American
version of the No. 19 set BRAND
NEW. Boxed. 15/-.

American 0-100 microamps. 21in. square
flush panel mounting. BRAND NEW.
Boxed. 42/6.

MULTIMETERS
1,000 0/Volt A.C. and
D.C. volts 0-10, 50,
250, 500 and 1,003
D.C. current 0-10,
0-100 mA. Ohms
0-2,000. 0-200K. Bake-
lite case size 54 x 34,

x 24 -in. Fully guaran-
teed with test leads,
prods and in-
ternal battery,

59/6



110 WIRELESS WORLD AUGUST, 1961

1Sp,.
A

9411°64ti
LONDONS LARGEST

SUPPLIERS OF
ELECTRONIC EQUIPMENT

Tel,: NWl
LONDON,
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7 18:1 ST.,5125

HEAVY DUTY " "Pe
L.T

TRANSFORMERS
LONDON!

LARGEST SELECTION,,

No. I. Pri. 220-240 v. Sec. 50 v. 60 amps. Very
conservatively raced, L17/101-. Ex warehouse.
No. 2. Pri. 240. Sec. tapped 4.6, 11 v. 200 amps.
E9/10/-. Carr. 10/-.
No. 3. Pri. 230 v. Sec. tapped 11, 11.5, 12, 12.5
100 amps. tropically rated, E9/10/-. Cart 10/-.
No. 4. Pri. 240 v. Sec. 14 v. 200 amps.,
E9/10/-. Carr. 15/-.
No. 5. Pri. 220-240 v. Sec. 26 v. 36 amps.
Very conservatively rated, E9/15/.. Carr. 15/-.
No. 6. Pri. 220-240 v. Sec. 20 v. 3 amps.,
C6/15/-. Carr. 7/6.
No. 7. Pri. 240 v. Sec. 20 v. 20 amps., E4/17/6.
Carr. 7/6.
No. 8. Pri. 240 v. Sec. tapped 6, 12 v. 20 amps.,
72/6. Carr. 5/-.
No. 9. Pri. 240 v. Sec. tapped 12, 18 v. 10
amps., 47/6. Carr. 5/-.
No. 10. Pri. tapped 200-240 v. Sec. 13 v.
15 amps. C.T.; and 80 v. 0.25 v. Very con-
servatively rated, 67/6. Carr. 7/6.
No. I I. Pri. 230 v. Sec. 24 v. 7 amps. and
30, 32 v. tapped, 2 amps., 52/6. Carr. 4/-.
No. 12. Pri. 200-220-240 v. Sec. tapped
17, 18, 20 v. 15 amps., E3/19/6. Carr. 5/-.

PLEASE NOTE NEW ADDRESS
Our premises at 169-171 Edgware Road,
London, W.2, will remain open until the
end of Sept. 1961 where we will be holding
a genuine clearance sale of oddments and
remnant lines of electronic and radio
equipment.

AMERICAN HIGH VOLTAGE CAPACI-
TORS. 2 mfd. 10,000 volts wkg., L13/10/..
Carr. 7/6. I mfd. 20,000 volts wkg., 01101-.
Carr. 7/6. 0.25 mfd. 25,000 volts wkg., E6/10/ -
Carr. 7/6. Supplied brand new in maker's
cartons at a fraction of original price.

S.T.C. F.W. BRIDGE RECTIFIERS
Supplied brand new at a fraction of maker's price
No. I. Max. A.C. input 150 v. D.C. output
12 amps., 0/10/... Carr. 10/-.
No. 2. Max. A.C. input 150 v. D.C. output
6 amps., f7/10/-. Carr. 10/-.
No. 3. Max. A.C. input 36 v. D.C. output
54 amps., E9/10/.. Carr. 10/,
No. 4. Max. A.C. input 36 v. D.C. output
36 amps., E8/10/-. Carr. 7/6.
No. 5. Max. A.C. input 36 v. D.C. output
18 amps., L6I10/... Carr. 7/6.

BRAND NEW,
A.M.2VOLT
14.AH. 4, 11

ACCUMULATORS
SPECIAL OFFER. BRAND NEW A.M.
LEAD ACID ACCUMULATORS. 2 volt
14 A.H. Size 61 -in. high, 2in. sq. Ideal for

constructing 6 or 12 volt batteries. 4/11 each.
P.P. 2/-. Six for 277-. Carr. 5/-. With charging
instructions.

BRAND NEW TELEPHONE CABLE
Twin D.8, one -mile drums 0/10/-. Carr. 15/-.
Single D.3, one -mile drums, 85/-. Carr. 7/6.
also 1/3rd-wile drums, 27/6. Carr. 5/,
Commando Assault Cable, P.V.C. covered,
1,000 -yd. drums, 8/11, cam 4/-. Cartons of
five drums, 42/6. Carr. 7/6.

JUST ARRIVED. AMERICAN FIELD
TELEPHONE CABLE. Single 2 -mile drums..
Brand new, at a fraction of maker's price L11101 -
Ex. Warehouse.

SERVO & ELECTRONIC SALES LTD.
R.I07 R.F. & POWER UNITS, brand new, from which superb communication
receivers could easily be assembled Complete R.F. units with drive and 12v
D.C./230 v. A.C. Power unit, supplied with circuit, less valves 54/19/6 the pair
(15/-1. Set of 4 valves 20/- (p.p. 1/-). R.107 1.F. TRANSFRS9/6 each (1/-)
5.107 P.Ue. sold separately 57/8 (7/61. 5.107 OCT. extra 2/6. COMMUNICA-
TION RECEIVERS 5.208 50 Ws to 30 Mcis cont. in 9 ranges 15 valve e'het.
0.7, 2.5 or 8 ke/s bandwidth, 100/250 v. 50 c/s or 12 v. supply sensy. 2-4 p v.
The installation comprises receiver, power unit and range extension unit with
interconnecting plugs for only 530 (35/-). A really superlative receiver. TRANS-
MITTER RECEIVERS Type 1986. xstl controlled 10 channel 124-156 Me/.
28/15/- (12/6). U.H.F. RECEIVERS 111392 27/10/. (25/-). T.3 Power Unite for
same 85/- (12/6). ELECTROSTATIC VOLTMETERS, 0-15 kv. in oak carrying
case Everett Edgcumbe, brand new 27/10/- (3/6). TURNER 5123 METERS
0-10 kv. 35in. flush. 56/10/- (2/6) 2fin. 0-1500 v. 25/- (2/-1 0-3 he. 351- 12 ).

MILLIAMETERS 0.200 ma. 2fin. flush 10/- (2/-). No. 19 SET VOLTMETERS
0-15 & 0-600 v. 500pA 17/6 (1/6). MICROAMMETERS 25 In. F.R. so L.cd 0-500pA
32/8 (1/6) A.C. AMMETERS 25in. 0-40 amps. 50 cps. m.i. 12/8 (2/'). SUNVIC
HOT WIRE VACUUM SWITCH RELAY CONTROLLERS F102-3 230 v. 2 kw
30/- (3/-). F203-8 230 v. 7 kw. 45,- OH. UNISELECTORS ex. equip. 5 bank
25 way 100 ohm coil 35/- (2/-). EHT TRANSFORMERS 230 v. A.C. to 9.5 kv
3 ma. herrn. old. 55/- (3/6). EHT CAPACITORS 0.03,F 11 kv. 12/8 (2/6). 0.1pF
11 kv. 17/8 (3/6) PLESSEY Mk 4 PLUGS AND SOCKETS a wide range in stock
please send us your requirements with CZ Nos. if possible. EVERSITED
VIGNOLES SERVO MOTORS several types in stock. DRAYTON RQ GEARED
MOTORS 37 r.p.m. 230 v. A.C. 75/- (4/6. E.E. CAPACITOR START MOTORS
230 v. A.C. h.p. 1.425 r.p.m. 65/19/8 (7/6). ERICSSON COUNTER TUBES
GC12/4B, 20/- (1/6). HRO POWER UNITS, 12 v. D.C. I/p 35/- new. boxed
(3/6). ADVANCE SIGNAL GENERATORS T99 230 v. i/p o/p 20 to 110 Mc/s.
IpV to 10 my. (100pa carrier meter) in 5 ranges. intal. mod. exc. conditn.
510 (10/-). SPRAGUE MOTOR SUPPRESSION CONDENSERS 0.004pF 1000 V
A.C. wkg. ins. case 1/3 each 12/- dos. 70/-100. 2251,000 (2/-. 2/6 and e.p. resP)
ARCOELECTRIC PANEL LAMPS 0L90red amber or green 3/8 (6d.). GERMAN-
IUM DIODES new guaranteed not rejects GEX 34 2/-, GEX 35 2/6, GEX 55/1
51- G.,1611 10/-. SILICON DIODES ZS1OA 12/8, ZR20 15/8 (6d.). QUARTZ
CRYSTALS 200 kc/s, 20/. 500 kc/s 25/-, 2 Mcis 25/-. 5 Mc/s 30/-, all brand new
stock (2/-). FERRANTI COLD CATHODE THYRATRONS GNIO 12/8 (1/-1.
TOP GRADE COMPUTER MAGNETIC RECORDING TAPE fin. 600 ft. lengths
on 3M. professional spools, 15,- (1/6). MARCONI SIG. GEN. TF390(1 16-150
Mc/s ext. or 400 c.p.s. mod., 0.1pV to 100 mV, mains operated, brand new
complete stations with handbk. and charts 2171101- (15/-) SIZE 11
SYNCHROS AND SERVOMOTORS, Types 26V11CT4A and 11M47A available
ex stock in brand new condition. We stock Magslips, Selsyne, Ipots, and all
electrical components for automatic computation and control. Please add
carriage in brackets. Poet orders to 1 Hopton Parade. Streatham High Road,
London, S.W.16. Callers to 43 High Street, Orpington, Kent. Tele. J Streatham
8165 and Orpington 31066. Terms: Nett monthly approved accounts only.
otherwise C.W.O.

LYONS RADIO LTD.
I.F.F. UNITS. Contain a wealth of useful components including relays, 10 valves
(6-68117, 2.1793, 2-6H6) and a rotary converter rated at 18 v. D.C. input for 480 V.
output. With 12 v. input the output obtained is approx. 250 v. at 80 mA. One
end of the converter is fitted with blower fan other end with gear box, both can easily
be removed. The converter can also be operated from 6 v. D.C. Two driving shafts
protrude from the gear box and rotate at approx. 4 and 16 r.p.m. each for 12v
input and about half this speed for 6 v. Offer good value and usefulness for experi-
menter and handyman. PRICE ONLY 25/-, carriage 0/-.
MICRO -AMMETERS. 0/100 micro -amps., flush panel mounting. 25in. dia., by San -
gamy Weston. PRICE ONLY 3//8. Post 1/6.
TAPPED L.T. TRANSFORMERS. Primary 200/250 v. 50 cps. Secondary 30 v.
tapped at 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20 and 24 v. Type T3, 2 amps. PRICE
ONLY 22/6. Type T3A. 4 amp.. PRICE ONLY 331-, post 2/-.
T.C.C. MANSBRIDGE CONDENSERS. 8 mid. 10 v. wkg. at SO deg. C., Inverted
mounting. Type 82 I.M. PRICE 6/8. 4 mfd. 1,500 v. wkg. at 60 deg. C. Type
121B inverted mounting. PRICE 4/8. 4 mfd. 750 v. wkg. at 60 deg. C. Type 92.
PRICE ONLY 4/-. For leas than 8 add 1/6 postage, over, post free.
SMOOTHING CHOKES. 10 H. approx. at 150 mA. D.C. resistance 200 ohms. wt.
61b., fully impregnated, size 4 x 4 x 35in., inverted mounting. Made to Govt. spec.
PRICE ONLY 7/6. post 2/9.
VALVE SPECIALS. MI as new and tested before despatch. 3B7 5/-, EF50 (Red
Mallard) 2/6 each or 20/- dos. EF55 8/-. VR101 8/8. VR102 5/-. X65 7/6. Type
803 1918. Post 6d. ea., over 15/- poet free.
3 DOLDHAWK ROAD, SHEPHERD'S BUSH, LONDON, W.12.

Telephone: SHEpherds Bush 1729

THE HIGH-FIDELITY
MAIL ORDER SPECIALISTS

GOODS DESPATCHED BY RETURN

Carriage, Packing & Insurance (U.K.) FREE ! !
AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICK-UPS . MICROPHONES

CABINETS . TAPE RECORDERS
Quad, Leak, Rogers, Dulci, Armstrong, Chapman, Jason, Wharfedale, T.S.L., Good -
mans, Garrard, G.E.C., Connoisseur, W.E., Collaro. Lento, Anon, B. 2. Philips, Lustre -
phone, Record Housing, Ferrograph, Vortexion, Brenell, Wearite, Tammy, Lowther,
Ronette, Fi-cord. etc.
Hire Purchase Terms 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. W.21) 7, THE BROADWAY, WOOD GREEN,
LONDON, N.22 04//, r,

W omed Tel. BOWes Park 00718,
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TRADE
ENQUIRIES

INVITED

RADIO CLEARANCE LTD.
27 TOTTENHAM COURT RD., LONDON, W.I
The oldest Component Specialists in the Trade

Telephone:
MUSEUM 9188

EST. 30 YRS.

jI

ATTENTION! ATTENTION!
Bargain

THE " COUNTESS "
The latest patented com-
pact design 89 gns. TAPE
RECORDER at a fraction
of its original cost -
limited quantity only.
Compare these  special
features with A N Y
machine on the market at
DOUBLE the price.
COMPLETE WITH I,200ft.
of Scotch Tape, Crystal
microphone, spare plugs,
mains lead, manual and
circuit diagram-a high-
class instrument in every
respect.

Offer-While They Last
Three Unique Electro-Magnetic Heads.
Three Heavy duty motors.
Fully interlocked push-button operation.
Twin track, two speeds, 3 and 7 i.p.s.
Mixing, superimposing and monitoring
facilities.
Recording level indicator.
Clock face spool indicator.
Automatic braking.
Two separate inputs.
Output for separate amplifier.
Provision for external speaker with
automatic muting switch.

 Attractive cloth covered case.
Size I3I"x I x71"
 Patented design for any size up to 7in. spools-only one of its kind in Europe.
 High Fidelity Amplifier-can be used straight through.
 60-12,000 c/s. at 7 i.p.s.

CAN NEVER BE REPEATED AT

Regret no easy Terms available.

THE

Trade Supplied

GNS. BRAND NEW IN MAKER'S CARTONS
Obtainable Only from us. plus I5/- carriage

"wo%okw.orawwiowwihoaw,""om""""~ao ko%A"u"i"""J""""fo".""u"""oip
IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR,

THE "CONTESSA"
IS VOTED BEST OF ALL

A really remarkable 2 -Band 6 -Transistor Superhet Kit
as displayed at the Radio Hobbies Exhibition.
The Contessa is the professional looking set with the
professional performance.
Study these brilliant features which cannot be found in
any other kit -
 Waveband coverage of 530 kc/s to 1,620 kc,s and 160 kc,s to

270 kc/s.
 Assured reception of at least a dozen stations in daylight!
 Large clearly -calibrated station -named dial.
 Internal high -gain Ferrox aerial. 5 : I ratio slow motion tuning.
 Fitted with the latest 12,000 -line high -flux loudspeaker.
 Power of 410 milliwatts from the single -ended push-pull final

stage.
 Specially designed aerial matching coil for use in a CAR.
 Only first grade fully -guaranteed Mazda matched transistors

and diodes are used.

 Double tuned IF transformers for maximum gain and knife -
edged selectivity.

 Fully drilled printed circuit panel marked with component
numbers.

 The two-colour case measures 10 x 71 x 34in. and weighs
approx. 4 lbs. when assembled.

 Battery lasts 4 months with normal usage.
 Book supplied with detailed assembly instructions, diagrams

and circuitry.
 Anyone can build this set-everything supplied-just a

soldering iron required.

Inclusive price for all associated components, cabinet and battery, complete in every detail.

)

or our BUY AS YOU BUILD SCHEME, any parts sold separately.
Send for comprehensive descriptive Manual and Parts List, 3/6 post free.

£10:19.6
...............1.....4

Plus 3/6 Regd. P.P.

I

STAMPED AND ADDRESSED ENVELOPE with any enquiry please. But regret no lists or catalogues-our stocks move too quickly !
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/-.
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I BRAND NEW AM/FM (V.H.F.) CHASSIS

AT £14 (Carr. paid)

--
= ---,-- __

-.--..........---..7,111
, _

\'IMMIM4 1 =4M1111=1111II
Tapped input 200-225 v. and 226.250 v. A.C. ONLY.
Chassis size 15 x 61 x Olin. high. New manufacture. Dial 141 x 41n. In gold and
black.
Pick-up Extension speaker, Ae., E., and Dipole sockets. Five " piano " push buttons
-OFF, LW., M.W., F.M. and Gram. Aligned and tested.
With all valves and O.P. Transformer, Tone control fitted.
Cover 1,000-1,900 M.; 200-500 M.; 88-99 Mc/s.
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC,85. Speaker and Cabinet
to fit chassis, 47/6 (Post 3/6).
10x din. ELLIPTICAL SPEAKER 20/- to purchasers of this chassis.
TERMS: -Chassis £5 down and 5 monthly payments of £2, or with Cabinet and
Speaker H6/101- down and 6 monthly payments of £2.

4
- 1

ilf11:ii

3 -VALVE AMPLIFIER (INC.RECT.)
Capable of giving 4 watts. Mains and output
transformer. Valves ECC83, EL84, EZ80, 3 Con-
trols, volume, bass and treble. On/Off switch'
Fully guaranteed. Chassis size 61 x 3 x 21in.:
with 7 x 41n. elliptical speaker or 611n. round
(Goodmans); state which.
ONLY 67/. (3/- P. & P.),

-1_1 Vii_
G-
,.1.il COLLARD STUDIO TAPE TRANS -

071W01Hlilt CRIPTORS. 3 MOTORS, 3 SPEED.
_ _..i _ .. ,. tl If/ Push Button Controls £10/17/6 (10/- carr.) inc. spool

STEREO AMPLIFIER
24.15.0

Brand new.
(3/- p..0 p.)

200-250 A.C. Tone
q

--3i,:.LAilr
and volume
EZ80, ECC83
giving 2x

controls each channel.
and 2-EL84,

4W. Size 12 x 31 x 31in.

Le.5... )
Wit t'U

-71.O.P. trans.
Separate
balancing
push-pull
same price.

for 2-30 speaker.
cn-off switch to allow
to remain set. Monaural

amplifier giving 8W

.

AUTOMATIC
all 4 -speed:
B.S.R. UA8.--26/16/-;

RECORD CHANGERS
all with turnover cartridge crystal -all 5/- extra carr.

B.S.R. latest UA14-27/10/-: Motor board 141 x 131in. 4/..

GRAMOPHONE AMPLIFIER
A... ...wf

with 5ln.
covered Baffle
and Output
and EL41
Volume Controls.

SPEAKER. On Fabric- - - " ' ,1''...
121 x din Mains

fTransformers. EZ40 ) ,,..c3

Valves. Tone and -,h..i I'
On/Off switch.

...4443

ir - 1 " 9' . ''''

il,,,. A
i .r-Mil,:1",/i

Plenty of
ful for Stereo.

Volume. Fully guaranteed. Two Knobs supplied. Ready to play. Use-
ONLY 57/-. Post 3/-.

-.Ai

I
°0.

N...."'

:',.,-

.....--...-'- ,,,Ilk
-

COMPLETE V.H.F/A.M.
RADIO FOR £12

(carr. paid)
Brand new set, in superb walnut cabinet

' (size 19 x 81 x 141in. high). Covering 80-100
Mc/s. 16-49 M. and 200-500 31. Mains trans.
200-250 v. with 2 tappings. Ferrite rod aerial

-
for A.M. Controls: volume on/off, tone, tuning,

- w/change. Gram and ext. speaker position
provided. Valves 12AT7, 12A118, 6BJ6,
EABC80, 6BW6 and metal rectifier. Fully
guaranteed. Today's Value, £20.

A quality Tape Recorder. Valves EZ80, ECC83, ECL82, DM70, Record Level In-
dicator, Acos Crystal Mike. 850ft. Emitape. Extra spool. 311n./sec. B.S.R. Monar
deck (1) Vol. (2) On/Oft Tone. (3) Ext. L.S. (4) Monitor. (5) Radio Input. (6) Mike
input. Fast forward and reverse controls. Cabinet size 14 x 111 x 7in. Today's
Best Value at 17 Gus. (10/- P. & P.). Low Interest Terms: £4 down and 5 monthly
payments of £3. Write for descriptive leaflet.

_o.
`'._

°lAp.

' '.-7742-11NI4
I

SELF -POWERED V.H.F. TUNERa;iiiilk
CHASSIS (200-240V AC)t 111

, . _ NO covering 88-95 Me/s. Mallard permeability Tuner.- ,. Dims. 101in. x 4fin. x Ifin. high. ECC85, EF91,
: -'-' EF91 and 2 Diodes. Metal Rectifier. Mains trans.- --- I

'.'.7,
Fully wired and tested. 27/14/- care.- paid.
Room dipole 10/-. 300 ohm twin feeder 6d. yd.

Delivery by return. C.O.D. 2/- extra. Terms: Cash with order or one-third down and
balance plus 12/8 (up to £7/10/.) in equal four monthly payments. Balance over
£7/10/- add 2/- in £1 and pay in not more than 6 monthly payments. See special
terms for A.M.-F.M. chassis. All new goods unless stated. Send 6d. for 20 -page
catalogue. SATISFACTION GUARANTEED. Posted orders to Camberley.

GLADSTONE RADIO 58A SUHIRREY.GH ST., CAMS 791 EY'
Tel. 22791

56 Stokes Croft, Bristol, 1 Tel.: 27809
247, New Road, Copnor, Portsmouth, Hants.

(Portsmouth and Bristol closed Wednesday) (Camberley closed Sat.)

EXPORT ONLY
PROMPT deliveries Mobile V.H.F. Radio Telephones. Frequency ranges on five bands
(1) 36-44 Mc/s, (21 65.78 Mc/s, (3) 78.100 Mc/s, (4) 118-132 Mc/s, (5) 156.174 Mc/s. R.F.
output 10 watts. A.M. Single Channel. crystal controlled. To operate from 6 v., 12 v or
Mains supply sources. Reconditioned with same as new guarantee. Prices from £55 per
cenudete station FOR U.K. Port, a. ilutrai,d.

GENERALLY AVAILABLE
H.F. Radio Transmitters 11 to 20 me/s, 300 -watts phone output also remote control and
C.W.
Collins 18Q (TCS Series) Radio Telephones 11-12 me/s. 4 -channels 25 watts.
Wireless Sets. Nos. 19, 22, 31, 38, 62 and 68, and spares.
Aerial masts. Telescopic Steel 20ft. and 34ft.
Field Telephones. D. Mk. V, " F," " " H." " L," and EE8. Switchboards 10 -Line to
100 -Line -portable.
Carrier Telephony Systems. 1 + 1 and 1 + 4 Carrier Terminals and Repeaters.
V.F. Telegraphy Systems. Speech + Duplex, 3 and 6 channel Duplex Radio Teletype
Terminals AN/FGC-1C.
Rectifiers. Charging Sets 6/12 volt 15 amp. new, £12. Mains supply -115 volts and/or
230 volts mains.
D.C. Supply 24 -volt 50 amp., new, MS. 200/240 V. mains. D.C. Supply 80-130 volts 0.7
amp., new, £5. 200/240 V. mains.
Aircraft Radio Compasses. Distance Measuring Equipment, and also 10 -Channel V.H.F.
Radio Telephones.

R. GILFILLAN & CO. LTD.
NATIONAL PROVINCIAL BANK CHAMBERS
29 SOUTH STREET, WORTHING, SUSSEX

Tel.: Worthing 8719 & 30181

" SEE THE POINT "
." your Stylus with the "Q -MAX"

"STYLOVUE"
The "Stylovue" is a device for pro-
jecting a magnified shadow of your
stylus on to a screen, enabling you to
see whether your stylus is worn
and needs replacing,
which cannot be 27'6detected by the
naked eye. Batteries 9d. extra.

Fully
illustrated

CATALOGUE

6d.

Post Free

allOr
ullllllllll

Pat, app. for

25 HIGH HOLBORN, LONDON, W.C.1.
Tel.: HOLborn 6231/2

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms)
T.94. 5-10 amp. ultra linear, 8,000 ohm. 43°;, tappings, P/P. 2/..
T.162. 5-10 amp, and Osram 912, 6,600 ohm. 20% tappings, 30/-. P/P, 2/,
T.142. 7 watt stereo amp., 9,000 ohm. 20% tappings, 26/-. P/P. 2/-.
T.140. 3 watt amp., type A tape amp., 3 watt stereo, 5,000 ohms. 12/-. P/P, 1/6.

MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 e/s).
T.55. 5-10 amp. and tuner, 300-0-300 v., 120 mA., 6.3 v. 2.5 a., 6T, 6.3 v. 2.5 a.,

6.3 v. 1 a., 32/-. P/P. 2/6.
T.56. 5-10 amp. 300-0-300 v. 100 mA. 6.3 v. 2.5 a., cT 6.3 v. 1 a., 27/, P/P. 2/6.
T.101. Two 5-10 amp. Low loading, 300.0-300 v., 150 mA., 6.3 v. 4 a., cT., 6.3 v.

1 a., 34/-. P/P. 2/9.
T.143. 7 watt stereo 250-0-250 v., 150 mA., 6.3 v. 4 a. cT., 6.3 v. 1 a., 33/-. P/P.

2/9.
T.141. 3 -watt, 300-0-300 v., 60 mA., 6.3 v. 1 a., cT., 6.3 v. I a., 22/, P/P. 2/..
TRANSISTOR TRANSFORMERS. (Drivers for Single Ended Push -Pull).
2203. Ratio 3.6 (1+1) Two 0072's 200 mW., 10/-. P.P. 9d.
T264. Ratio 5.5: (1+1) Two 0081's 500 mW., 11/-. P/P.
All transformers fully guaranteed, all shrouded fully except T140 and TB. Write
for our fully illustrated catalogue, with all data.
SPECIAL OFFERS T44 and T55, 59/-; T143 and two T142's, 82/-. P/P. 3/6 on both.
Mallard's latest Publication detailing the complete range. "CIRCUITS FOR AUDIO
AMPLIFIERS," 8/6. P/P. 1/,
MULLARD REFERENCE Manual of Transistor Circuits 12/6. PIP. 1/-.
SOUTHERN TECHNICAL SUPPLIES, 83, Station Road, Portslade, Sussex
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R01(410 FLEET ST lid
AMPLIFIERS, STEREO AND

MONAURAL, BY:
VERDIK QUAD
ARMSTRONG LEAK
ROGERS W.B.
DULCI etc.

DEPT. B
152!3 FLEET ST., LONDON, E.C.4.

Telephone: cLE 2833

Business hours: Weekdays 9-6. Saturdays 9-I

STOCKISTS FOR THE FOLLOWING
V.H.F. TUNERS BY:

ARMSTRONG T.S.L.
LEAK DULCI
QUAD ROGERS, etc.

HI -Fl SPEAKERS BY:
GOODMAN W.B.
PLESSEY T.S.L.
WHARFEDALE G.E.C.
LORENZ etc.$

$THE NEW VERDIK
SUPER TAPE RECORDING

EQUIPMENT
$The Tape Deck using 3 motors, separate
power pack included, 3 heads, 2 speed
51 and 76 IP.S. wow and flutter better

than .2% at 71 I.P.S.,
integrated. 6 Valve
record amplifier and

playback pre -amp., magic eye
level indicator, finished in

grey and white stove enamel. Specially
designed to teed into any Hi -16 system.
COMPLETE including 1,200ft. Tape and 7in.
Take-up Spool, £35. S.A.E. for Detailed
Specification.

A GIFT FOR THE SERVICE MAN
The Weston Model 772 Type 6 super sen-
sitive analyser. This precision designed
multi range test instrument has a large
visible finely divided scale giving some of
the range shown. Range: D.C. volts 20,000
ohms per volt or 1,000 per volt. 2.5 volt
range 50,000 ohms. 10 volt range 200,000

IN WOODEN CASE
ohms. 50 volt range 1 mcgohm. 250 volt
range 5 megohms. 1,000 volt range 20
megohms. Ohms: 0-3,000 ohms, 0-30,000
ohms. 0-3 meg. 0-30 meg. D.C. milliampa:
10, 60, 250 IM/A or 50 microamps. A.C.
volts: 1,000 ohms per volt. ONLY £12/10/ -
plan post and pkg. 7/6.

 THE NEW JASON RANGE
FOR CONSTRUCTORS

. ITV2 Tuner completely assembled ready for
$use, £25/71-.
FMT2. In kit form with free standing case
with power pack. Including valve+, £8/19/13.
FMT3. Variable tuner 88-108 me/s. Variable
AFC control dual limiters, approx. 80 mile
range, including valves, 810/19/6.
21P2 Tuner self powered switched tunes
for FM and TV sound. Roth BBC and ITA
as required, including valves, 213/19/6.
MERCURY II switched FM/TV sound tuner$ In kit form for building Into cabinet, in-
cluding valves, 810/10/-. Power pack kit,
£2/14/9.

$2/6 post and pkg. on all the above. S.A.E.
for details.
Stockists of all other Jason Kits.

*******************
--/ke

ERA7/11

THE POPULAR

"VERDIK
*QUALITY TEN"
*10 watt push-pull ultra linear H -Fi amplifier with pre -amp*
4,- control unit. Amplifier Valves EF86, ECC83, 2-EL84,*

EZ81. Sensitivity 40 M/V for 10 watts, output impedance,
*4, 8 and 16 ohms, spare supply for tuner, 200/250 V., A"

*A.C. Pre -Amp. valve EF86. INPUTS Radio 100 M/V.,
tape 100 M/V. GRAM LP 50 M/V, 78 60 M/V. MIC

* 10 M/V., output socket for recording direct to tape Ike
recorder. Treble be-
tween -10 DB and -1-12 w
DB at 10 KC/S. BASS 4,
between -10 DB and ",

12 DB at 20 CIS.*
Finished in grey, green,
stone enamel, control
panel in gold lettering, ...L.

`'.;A.E4iArr A ""1 "fully guaranteed. Origi-;
nal price 20 gns.

,, OUR
PRICE

AMPLIFIER AND 11,:!4e/p6.*
PRE -AM PLIFIER"16 *

*

SPECIAL OFFER!
THE "FLEET SIX " TRANSISTOR

The " Fleet 6," a wow of a transistor set that really
gets the stations. New design 6 -transistor superhet
pocket receiver, using 6 guaranteed first grade
transistors plus sensitive diode, push-pull output,

m c d -
ium andlongwave
bands,
n e wt ype
printed
circuit,
high Q
internal
ferrite

o d
aerial, lain. high flux
speaker, provision for

car aerial, overall size 64 x 4+ x 11. Simple to follow
instructions. All components guaranteed, service
after sales. This is equal to many manufactured sets
at double the price. All components including cab-
inet, transistors, speaker, circuit, etc., only 88/19/6,
complete. Post and pkg. 3/6. PP4 Battery 2/- extra.
All components sold separately. Send S.A.E. for
details. Circuit and Instructions 2/6 post free.

HI -FIDELITY TAPE HEADS
Made by famous manufacturer. Brand new. Upper or
lower tracks, record/playback, high impedance giving up
to 12,000 c.p.s. at 71 I.P.S. Output 5 m/volts at I KC.
at 7i I.P.S. Erase heads low impedance.
Only 29/6 per pair. Post 1/-. State upper or lower
track.

The FLEET 6 PORTABLE
TRANSISTOR RECEIVER
Using 6 guaranteed first -grade tran-
sistors, sensitive diode, p/pull output, ,
medium and long wave bands, printed
circuit, high Q ferrite rod aerial,
6 x 4 high flux speaker. Provision
for car aerial. Attractive 2 -tone
cabinet, overall size 9 x 7 x 3ins.

Easy to follow

instructions,
all components
including cabinet,
transistors, speaker circuit, etc.
E911916, complete, P. & Pk. 3/6.
Battery extra. All components
guaranteed and sold separately.
Send S.A.E. for details. Circuit
and instructions 2/6 post free.

* * * * * * * * * Q

BUY NOW!
Definitely the last of the remaining

stocks of the

AVANTIC
BEAM -ECHO HI-FI

EQUIPMENT
SP2I STEREO PRE -AMP
CONTROL UNIT
A twin channel pre -amp. control unit, has
6 inputs for each channel. INPUT SENSI-
TIVITY for 250 M/V or 1.5 V. output.
TUNER 100 and 250 M/V. Tape 100 M/V
flat, 250 M/V. PICK-UP 5 and 50 M/V.
Frequency response: 40 c/s. to 15 Kc/s.
TAPE OUTPUT 50 M/V, continuously
variable bass and treble control, loudness
control and stereo balance control. Power
required 6.3 V. at 1.3 amp. A.C. NM v. at
6 M/A D.C. Will match any hi-fi amplifier.
Manufacturer's price 428/101-. OUR PRICE
now 216/19/6. Carr. and packing 10/-.

AVANTIC PL6-21
High quality monaural power amplifier and
pre -amp. compactly housed and suitable for
shelf mounting or cabinet. Two ELEA, three
EF86, one ECC83, one EZ81. 20 watts peak;
speaker impedance, 4, 8 or 16 ohms. Sen-
sitivity: 4 M/V on pick-up, 3 M/V on tape.
100 M/V on tuner, intermod. distortion
1% at 10 W. equivalent. Sinewave output.
Maker's price £281101-. OUR PRICE 19 gns.
Post and Packing 10/-.

AVANTIC SPAII Stereo Amplifier
A twin channel amplifier and pre -amp.,
push-pull output. 10 W. peak each channel,
rumble filter speaker, impedance 4, 8 and
16 ohms. Tape output: 100 M/V. Contin-
uously variable treble and bass, stereo
balance control. Input sensitivity: for
7W, 100 M/V radio; 100 M/V tape; 650 11/V
pickup. Manufacturer's price 28 gns. A
OUR PRICE 19 gns. Post and packing I0/-.
STEP 11 Stereo pick up pre -amp. unit,
84/-. P. & P. 2/6.
STEP 21 type pre -amp. unit, also 84/-.
Y. & P. 2/6.*********
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REBUILT REPLACEMENTS COMPLETE

SPEAKER

SALE

15, 6, 8 and 7 x 4 inch. Ex -manufacturer's Salvage.
Zf guaranteed. Enquire other sizes. P. ,Sz P. 2/9.

8'9d.
EACH

Money back

>VP
. MINIATURE SPEAKERS
 New Si and 3in. Post and packing 1/..

>v, ELLIPTICAL SPEAKERS
Z' New, slut type, 8 x 3 and 7 x 4 in. P. & P. 2/9.
NIf<

16/9

EXTENSION

SPEAKERS
19/9

15/9

 8in. P.M. Speakers fitted into polished cabinets. Complete with switch
 and flex. P. & P. 3/9.

T.V. TUBES
12
MONTHS
GUARAN-
TEE.
H.P. Terms
Available.
Ins. Carr.
15/6.

21 in. - - 99/6
17 in. - - - 90/-
15, 14, 12 in. - - 70/-

D. EXTRA WITHOUT OLD BOWL,
REFUNDABLE IF SAME RE-
CEIVED WITHIN 14 DAYS.

14in.TUBES 36/24 35' -
SALVAGE PURCHASE OF GUARAN-
TEED REPLACEMENT TUBES.

Carriage 5 -.

RECORD PLAYER
CABINET (RP4) 69'6

Luxury cabinet in
'4` two tone coffee colour.

Size I5f x 17 x 9fin.
Takes all popular
record player units
and amplifiers. Posi-

,S tion for 8in. speaker.
4 Detachable lid for
* Stereo conversion.

P. & P. 4/6d.

ZAMM000

(LONDO
621/3 Romford
Park, E. 1 2.

6 MULLARD TRANSISTORS
and Diode. Per Set

1 0081D 6/9 1

0
4i/0C44

9/9 n
6

2 0081 6/9 2C45 8/9
1 Diode 1/9

GEC types available also Ediswan
XC121 and XB113 at 8/9 each. Post Free

£11.10.0

An excellent Po
Rental Table model.
Famous manufac-
ture. Tuned ITA!
BBC. Guaranteed
12 months. Terms
available. Personal collection advised. Special x,
delivery rate by arrangement up to 50 miles, or
despatched in 3 parcels for easy assembly, 25/-. W.;

17in. T.V.

TAPE RECORDER AMPLIFIER

72£7.19.6

signed 5 valve 't° E''Re

Compact, well ,le

amplifier. Output
3.5 watts. Input for Microphone, Radio and gram,
Stu 91 x 3 x 4f is Ins. Carr 4/6.
12 months guarantee. Terms available.
EXTRAS:-Dial plate incl. sockets and super-
impose switch, 3/6. Knobs 2/6.

VALVES
1/9 EACH 7/6 DOZ.
6AK8, 6AM6, 6D6, 6F1, 6F12, 6F13, 6F14, g,
6E15, 6E7, 6LD, 6P25, 6P28, 68L7, 6U4. Yr,
7C5, 7Q7, 7Y4, 8D3, EF9I, DH77, EBC80, EB041,
14H7. 6AT6, 12637. 128E7, 12H7, N142, PEN45, 'a
PEN46.
0/9 EACH 30/- DOZ. 4,,

DUKE & CO. 20P3, 12AT7, 20D1, KT36,N37,
6L1, 6L18, 68N7 6U4GT, 10D1, 10F1, 10P13: .Als.

10P14, 12BE6, 25A6, 25Z5 25RE, 874, ,1"

L63, EBF80, ECC31, ECC82, ECC83, ECM,
PL33, X78.

N ) L T D . 6/9 EACH 60/- DOZ. C
5U4, 656, 6%8, 6Q7, 6V6, 6X5, 12K7, 12E8, i,,,,

Road, Manor 12Q7, 1625, 20F2, 201,1, 2051, 20P4. EBC33, r,,
ECF80, ECH35 GZ3S, 51,38, PCC84, 50580, 4

I L F 6001/3 PL81, FLU, rL83, PY80, PY81, U251, II801
and many others. ru

Send for a FREE CATALOGUE ,.,,Post on 1 valve -7d, on 6-1/6d, on 12-2/6d. !nu
fil OCAMOn00000VkIntOaM066.00'00t00a6;:n'nellMW-0Mtle

BENSON'S :EAT:GEIS
RELAYS (LONDEX) co -ax, small 12/24 v., 7/6. Rectifier Unit (U.S.A.)
HI -C1 with 3/5T4, 3/6L6, 2/VR150, 1/68N7, 1/6SL7, new, 55/- (rail 5/-).
CONDENSERS. Block paper 8 mfd. 1 kVw 10/-; 8/600 v. 6/6; 8/400 v.
5/-; 8/250 v., 4/-; 4/2 kVw 7/6; 4/1 kVw. 4/6. INDICATORS, Type 101
with VCR530 and 2/EB91, 2/EF91, 2/1210, new cond., 30/- (post 7/-).
Type 1 with VCRX263, 2/EF52, 5/6J6, 1/6V6, 1/EY51, 2/EB91, 3/EF01,
RF EHT Generator and 28 kc/s. xtal, 45/- (Rail 7/6). MORSE KEY with
buzzer, on board, wired for 4f v. battery, 8/8 (p.p. 1/6). TRANSFORMERS.
For R1132 or R1392 25/- (post 3/6). Input 200/250 v. " C " core. Out-
puts: 510-0-510 v. 275 mA., 375-0-375 v. 83 mA., 5 v. 3 A., 6.3 v. 7 times
(17 A.), 45/-. VIBRATOR TRANS. Input 11-0-11 v., output 265-0-265 v.
65 mA.. 7/6 (post 1/9). MONITOR 56, triggered oscilloscope, comprising
Indicator 548 and Power Unit 675, 230 v. A.C. input, with cables and
circuit. Cathode probe unit extra, 17/6. 88/10/- (Rail 15/-). HEAD-
PHONES CLR, 7/6. CR100 Noise Limiter assemblies with valve, 3/6.
NEW M.G. METERS, 3lin. round flush, 50µA, 70/-, 200µA centre zero,
50/-; 1 mA., centre zero, 45/-; 1 mA., 55/-; 100 mA., 8/6; tin. 300 mA.,
each 8/6; 100 v. A.C., 3fin., 40/-; 150 v. A.C. M.I., 6in., in case, 40/-.
VIBRATORS, Mallory G634C 12 v. 4 -pin, 7/6; 6 v. 5 -pin reversible, 7/6.
DRIVES: slow-motion Admiralty 200: 1 ratio, scaled 0-100 5/6. R1156
S.M. " N " type, new, 10/6. VIBRAPAKS 6 v. D.C. to 250 v. 60 mA.,
smoothed cased 22/6; 12 v. input, 25/- (p.p. 3/6). DYNAMOTORS (post
3/6). 12 v. to 250 v. 60 mA., 11/6. 6 v. to 250 v. 60 mA., 11/6. CHOKES.
L.F. 10 H., 200 mA., 8/6; 100 H, 60 mA., 8/6; 9 H, 100 mA., 5/6; Potted
10 H, 100 mA., 7/6; "C " 10 H., 250 mA., 12/6; 5 H., 400 mA., 10/6;
30 H., 50 mA., 7/6. R.F.27, fair cond., 16/6 (p.p. 3/6). SWITCHES:
Wafer, 2 pole, 4 way, 4 bank, 1P6W6B, 4P2W2B, 17WP3B, 1P11W2B,
4P2W5B, 3/6 each. Ceramic 2P4W1B, IP5W3B, 1P11W, 3P3W2B,
3/6. Stud, 1P24W2B, 1P8W2B, 3/6; 1P19W2B, 5/6; 1P4OW3B in brass
case, 12/6. VALVES: QQV06/40 (5894), 35/-; QQV04/20 (815), 30/-;
VLS631 10/-; BENDIX MN26C M/L bands TO/- (carr. 10/-). Rx78 2.4-
13 me/s., with 100 kc/s. xtal 35/- (p.p. 3/6). Box with 6 G.P.O. keyswitches
and 12 lampholders, 15/- (p.p. 3/6). Octal plugs, 1/6. B7G plugs 1/-.

LIST AND ENQUIRIES S.A.E. please. Terms, C.W.O. Postage extra.
Immediate despatch.
Callers and post: W. A. BENSON ,W.W.), 136 Rathbone Road, Liverpool,
15. SEF 6853.
Callers: SUPERADIO (Whitechapel,, Ltd., 116 Whitechapel, Liverpool, 1
ROY 1130.

CS3
O
O

rniA

CO0,

Vital up-to-date

facts and figures

for the radio

and electrical industries

The annual directory of the radio, tele-
vision and domestic electrical industries,
including trade addresses, wholesalers'
directory, legal information, rates of pay
in the industry, list of proprietary
names and classified buyers' guide.
Features include television section,
specifications of current radio and
television receivers, tape recorders
and a section devoted to valve base
connections and diagrams.

15s net by post 16s 6d 418 pages

from leading booksellers

Published for
"Wireless & Electrical Trader"

by ILIFFE Books Ltd.
Dorset House,

*".9 Stamford Street, London, S.E.1.
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HARVERSON SURPLUS CO. LTD.
83 HIGH STREET, MERTON, S.W.19 CHErrywood 3985/6/7

GRAM AND TAPE EQUIPMENT BARGAINS
MONAURAL AMPLIFIER KIT

This comprises a complete kit of parts (in-
cluding UCL82 valve) to build a quality
3W amplifier, size 7 x x 6fin. Efficient
Circuit with volume and tone controls.
Everything supplied including mains and
O.P. transformers, metal rect., knobs, etc.
and comprehensive instructions.
ONLY 39/A Post and packing

/  4/6 extra.
5in. loudspeaker (30) to suit, 14/6 extra.

All parts sold separately.

A.M. RADIOGRAM CHASSIS
A modern chassis by a famous maker. Size
153 x 7 x 61in. high, incorporating fully
delayed AVC and neg-feedback. Valves
ECH81, EF89, EBC8I, EL84, EZ81. Attrac-
tive brown and gold dial with matching
knobs. Controls-wichange (L.M.S. and
gram), tone, tuning and vol. on/off. Com-
plete with O.P. trans., valves, knobs., etc.

£9.19.6 Plus 416 P. & P.

F.M. TUNER HEAD
Made by famous manufacturer. 88-100
Mc)s. Non -drift. Uses ECC85 valve.
(PRICE 18/6(less valve) plus 1/6 P. & P.

ECC85 valve 8/6 extra.

2 BAND SUPERHET CHASSIS
With Speaker

A quality A.C./D.C. chassis, size 64 x 9 x 51in.
Long and medium wave coverage. Fitted
with attractive illuminated dial and reduction
tuning drive. Controls: Vol. on/off, w/change
and tuning. Complete with valves (UCH42,
UAF42, UL4 I, UY4 I ), knobs., etc.

ONLY £5.17.6 Plus&
P

6/6
P. .

TAPE DECKS
LATEST B.S.R. MONARDECK (single speed)
3fin. per sec., simple control, uses 5fin.
spools 0.5.0
plus 5/6 carr. and ins. (tapes extra).
TRUVOX MARK III TAPE DECK. New and
Boxed 00.6.6
Plus 6/- carr. and ins. (tapes extra).

H I/F1 STEREO/MONAURAL
AMPLIFIER

A 5 valve HI/F1 amplifier with switched
stereo/monaural operation. Output 3
watts per channel, provision for bass and
treble speakers on each. Volume and tone
controls fitted both channels. All housed
in stylish blue/grey metal case, with gold
finished knobs £9.10 A plus 4/6
and trimmings. P. & P

READY BUILT AMPLIFIER
A 3 -valve amplifier (ex -relay unit). Comprising
10F3 RF amp., IOP14 Audio amp. (3W)
and U404 rect. Inputs for AC/DC mains, 6
preset channels and crystal P.U. Complete
in attractive brown and cream bakelite
case, with 8in. 150 speaker fitted. Ideal
gram., guitar amplifier, etc.

ONLY 2 Plus 6/6
P. & P.

THE WORLD FAMOUS E.M.I.
ANGEL TRANSCRIPTION P.U.

(Model 17A)
A Pick-up for the connoisseur originally
priced at £17.10.0. The last remaining few
offered at E4. I 0.0 Pplus&5k

E.M.I. 4 -SPEED RECORD TURN-
TABLE AND PICK-UP

Heavy 81 in. metal turntable. Low flutter
performance, 200/250 v. shaded motor
with tap at 80 v. for amplifier valve filament
if required. Turnover LP/78 head.

89/6 COMPLETE Plus 4/6 P. & P.

E.M.I. 4 -SPEED STEREO
PLAYER

To suit our stereo amps. £6. 12.6Plus 5/- carr.

T.S.L. STICK MICROPHONE
A top grade crystal stick microphone,
originally priced at 45/-. Ideal for tape
recorders, etc.

OUR PRICE 25/- plus 1/6
ONLY P. & P.

SUPER STEREO KIT
A kit of ready -built units only requiring
interconnection. Comprising two midget
3W amplifiers, push button switch, trans-
former, control unit (bass, treble and vol.),
power pack, one speaker (second speaker
14/6 extra), indicator light, valves (ECL82,
EZ80 range), and comprehensive instructions.

59/6 Plus p6/6

SUPERHET CHASSIS
Modern AC/DC chassis with printed cct.
and ferrite rod aerial. Although not com-
pletely built, the main components are mount-
ed. L. & M. wave coverage. 4 valves (UBF89,
UCL83, UCH81, UY85). Everything supplied
including dial knobs, etc., and simple instruc-
tions. £4.19.6 Pipu.sa.

F.M. TUNER KIT
At last a quality F.M. Tuner Kit at a price
you can afford. lust look at these fine fea-
tures, which are usually associated with
equipment at twice the price!
* F.M. Tuning Head by famous maker.
* Guaranteed Non -drift. * Permeability
Tuning. * Frequency coverage 88-100
Mc/s. * OA81 Balanced Diode Output.
* Two I.F. Stages and Discriminator.
* E.M.84 Magic Eye. * Self powered,
using a good quality mains transformer
and valve rectifier. * Valves used ECC85,
two RF80's, EM84 (Magic Eye) and EZ80
(rectifier). * Fully drilled chassis. * Every-
thing supplied, down to the last nut and bolt.
* Size of completed tuner 8 x 6 x 51in. * All
parts sold separately.

£4.19.6 Plus 8/6
P.P. & ins.

Circuit diagram and illustrations, 1/6 post
free.

STEREOPHONIC AMPLIFIER
Complete with 2 Speakers

A compact amplifier embodying the latest
features, giving good reproduction and
ample volume. Complete with valves (ECL82,
ECL82, EZ80), panel, knobs, etc., and two
30 matched speakers.

£5.10 0 Plus P.4/6. &

MIDGET I.F. TRANS. &
COILS

A Pair of midget 465 kc/s I.F. trans-
formers, plus LW and MW coils.
PRICE 10/- per set. P. & P. 1/9.
Set of I.F. transformers for transistor
superhet. 12/6. P. & P. I/9.

CONDENSER / RESISTOR
PARCEL

50 mixed P.F. Condensers and

50 mixed Resistors. An assort-
ment of useful values. All popular
sizes-all new-a must for the
serviceman and constructor.

P. & 1/' ONLY 10/..

1/6 H.P. MOTOR
140 watts (approx. 1/6 H.P.). Series

wound 220/250 volt 50 cycle motor.
Off load 14,000 rev/min. on load

8,500 rev./min. Ideal small saw, sew-
ing machine, etc., post free. 30/_

20,000 VALVES
in stock

SEND FOR YOUR
REQUIREMENTS

WIRE WOUND POTS
12 Wire Wound Colvern
Pots-all different 0/6
values. P. & P. 9d.

COSSOR C.R.T. SNIP
108K 10 -inch. New and boxed.
75K 10 -inch. New and boxed.

15/., plus 6/- P. & P.
15/., plus 6/- P. & P.

ION TRAP MAGNETS
To suit the above, 2/9 each. P. & P. 3d.

MAZDA CRM 172-Not a Regun. Picture tested-I2
months' Guarantee. 0.17.6. 12/6 P. & P.

CYLDON 12 CHANNEL
TURRET TUNERS

New purchase offered at still
lower price I.F. 33-38 Mc/s.
Complete with PCC84 and
PCF80 valves and 8 sets of
Coils for Band I Channels
and 8, 9, 10 Band III. New
and unused. Value over £7
OUR PRICE, 32/6
post paid.

PAIR OF MOTORS
Two miniature motors (each
31 x 3 x Ilin.). Can be run
in parallel from 115 v. A.G.
or in series from 200/250 v.
A.C. Ideal tape motors.
models, etc.

15/A/
per pair,. plus 2/9 p. & p.

FOR FULL DETAILS AND ILLUSTRATIONS OF
ITEMS ON THIS PAGE SEE MAY ISSUE PAGES

120 and 121.

TRANSISTOR
BARGAINS

ALL FIRST GRADE
0071 8/-
0072 12/-
0072 Matched Pair 25/-
0C45 Green Spot 15/-
0C45 Blue Spot 15/-
0C44 15/6

0A41 Diode 3/6

Postage on all above 6d

SPECIAL OFFER
DON'T MISS THIS

MULLARD 0.C.76
MATCHED PAIR

Post and packing 6d

10/6

41.0.0

G.E.C. FIRST GRADE
TRANSISTORS

Set comprising one 874 mixer,
two 873 I.F.'s, one GETI 14 driver,
two GETI13 matched output and
one diode. L

"4 Post 1/-.
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AZI ... 10/-
AZ31 I0/-
DAF96 8/-
DF96... 8/-
DK96 8/-
DL96... 8/-
EABC80 9/-
EAF42 9/6
EB9 1 ... 4/6
EBC3... 5/-
EBC33 6/9
EBC4I 8/9
EBF80 9/9
EBF89 9/6
ECC8I 8/-
ECC82 7/6
ECC83 9/-
ECC84 I0/-
ECC85 9/6
ECF80 I2/-
ECF82 10/6
ECH42 9/6
ECH8 1 9/-
ECL80 9/6
ECL82 10/6
EF6 5/-

VALVES BY RETURN POST

EF4I ... 9/6
EF50 5/-
EF5OSYL 7/-
EF80 7/-
EF85 7/-
EFB6 ... 12/6
EF89 ... 8/9
EF9I ... 5/9
EF9I (BVA)

9/-
EF92 6/-
EF183 12/6
EK32... 7/-
EL32 ... 4/6
EL33 I4/-
EL4I 9/-
EL84 9/-
EL91 ... 4/6
EM34... 9/6
EM80... 9/6
EM81...10/6
EY51 ... 9/6
EY86... 10/-
EZ40... 7/6
EZ41... 7/6
EZ80... 7/-

EZ81... 7/-PEN4VA VP23... 6/6 6AL5... 4/- 6Q7G 7/6 12J7GT 10/6
FC13... 5/- 10/- VR105/30 8/- 6AM5 7/6 6Q7GT 9/6 I 2K7GT 6/6
FW4/500 PEN25 6/- VRI50/30 7/6 6AM6 4/- 6SK7... 6/- 12K8GTI 3/6

I 0/- PEN45 8/- VU39(MU 6AQ5 7/6 6SL7GT 8/- I 2K8M 13/-
GZ32 11/6 SP4 ... 5/- 12/14) 8/9 6AT6... 8/6 6SN7GT 7/6 1 2Q7GT 6/6
HL23DD8/6 TH30C 5/- Y63 ... 7/6 6BA6... 7/6 6SQ7... 9/3 12SK7 6/-
1-11_42DD TP22 ... 10/- Z359... 12/6 6BE6 ... 7/6 6U4GT 12/- 12SL7 8/-

10/- U10 ... 9/6 IA7GT 13/6 6BH6... 9/- 6V6G 6/- 125N7GT
KT2 5/- U25 ... 13/6 IC2 _11/6 6BJ6 9/- 6V6GT 7/9 10/-
KT33C 8/6 U26 ... 10/- ICSGT 12/6 613W6 9/- 6X4 ... 7/6 15D2... 7/9
KT61... 13/6 U50 ... 8/- IHSGT 9/ - 6C4 ... 4/6 6X5G 7/- 25A6... 9/-
KTIOI 10/- UABC809/- INS ... 10/6 6CSGT 6/6 6X5GT 7/- 25L6GT10/-
KTW61 6/6 UAF42 9/6 IRS ... 7/6 6C6 5/- 6/30L2 12/6 25Z4 ... 9/6
MX40 12/6 UBC4I 8/6 1S5 6/6 6D6 5/- 7B6 ... 10/6 25Z5... 8/-
OZ4 5/6 UBC8I 11/4 IT4 5/6 6CH6 8/6 7B7 ... 8/6 25Z6... I0/-
PCC84 8/6 UBF80 9/- 3D6 5/- 6F6G... 7/- 7C5 8/- 30FL1... 10/6
PCC85 11/6 UCC8410/1I 3Q4 7/6 6F6 M... 7/6 7C6 8/- 30LI5 23/3
PCF80 8/9 UCC85 9/6 3Q5GT 9/6 6J5GT 5/- 7H7 8/- 30P4 15/-
PCF82 11/6 UCH42 9/6 3S4 7/6 6J5M ... 6/6 7S7 ... 9/6 30P12 I I /-
PCL83 13/6 UCH8 1 9/6 3V4 8/- 6J6 5/6 7Y4 8/6 30P12 12/6
PCL84 10/6
PL36 ... 13/6

UCL82 11/6
UCL83 13/6

4D1 3/-
5R4GY 9/6

...
6J7G ... 6/6
6K7G 4/-

10F1 ... 12/6
10P13 23/3

30PLI 12/6
35L6GT10/-
25Y5 ... 9/9

PL8I I 1/- UF85... 9/- 5U4G 6/- 6K7M 6/9 12A6... 5/- 35Z4GT 8/-
PL82 ... 8/6 UF89... 9/- 5V4 II/6 6K8G 6/6 12AH8 12/. 42 8/-
PL83 ... 9/6 UL41... 9/- 5Y3G 8/- 6K7GT 5/9 12AT7 7/6 35Z5GT 9/-
PX25... 12/6 UL84... 9/- 5Y3GT 7/6 6K8GT I0/- I 2AU7 8/- 50L6GT 8/6
PY80 ... 7/6
PY81... 8/6

UU6 I0/-
UYIN 12/6

5Z4G 9/-
6A7 ...10/-

6L6G 8/-
6L6M... 9/6

12AX7 8/-
12BA6 9/-

75 10/6
80 8/6
142BT 3/6PY82... 7/- UY41 7/6 6A8G 9/- 6L18 ... I1/6 128E6 9/- 210DDT 4/6

PY83... 8/6 UY85 7/-6AK5 5/- 6N7GT 7/6 I 2C8 7/- 210VPT 3/6
41111111.1.,

* MICROPHONES *
Acos mic., 39/1. Crystal stick microphone for use as a hand, desk or floor stand unit. Listed at 3 gns.
OUR PRICE 32/6. Table Stand 7/6 extra. Floor stand adaptor, 12/6 extra.
Acos mic. 40, as supplied with modern cape recorders with a folding rest and Oft. lead. Listed at £1/15/-.
OUR PRICE 19/6.
GBS Microphone, pencil stick type fitted with muting switch, 32/6.
T.S.L. Crystal " Stick " microphone. Model MX3, for general purpose use, complete with table
stand. 45/,
T.S.L. Moving Coil Microphone, for high or low impedance. Brown and cream plastic case with a
fold -in table rest, 6fc. cable and a standard 3 -way connecting continental plug, E4/4/-.

1962 CATALOGUE
OUR 1962 CATALOGUE IS NOW AVAILABLE. PLEASE SEND
If- IN STAMPS FOR YOUR COPY. TRADE CATALOGUE
ALSO AVAILABLE FOR WHICH, PLEASE ATTACH YOUR

BUSINESS LETTER HEADING.

RECORD PLAYERS
AUTOMATIC RECORD PLAYER UNITS
B.S.R. Monarch UA8, 4 speed unit, fitted the B.S.R.
Full/Fi cartridge, E6/15/-.
B.S.R. Monarch UA8, as above but fitted with B.S.R.
Full/Fi Stereo cartridge, E6/19/6.
B.S.R. Monarch UAI4, 4 speed unit in two tone grey,
E7/I9/6.
Garrard 210, 4 speed unit, arm wired for stereo,
fitted with GC8 monaural cartridge, E10/19/6.
Garrard 209, 4 speed unit, fitted with GC8
cartridge, E10/10/..
Garrard Laboratory Series Auto turntable type A,
can be supplied with or without base, and cartridges
to your specification, prices from E21/1/5.
Collaro, the latest Collaro Studio automatic record
change, 4 speed unit, finished in cream, fitted with
turnover cartridge, E7/19/6.

ALPHA.
RADIO SUPPLY CO
F-vvvvv--IF--w,,A,,--i I I

RI

SINGLE RECORD PLAYERS
E.M.I. Single Player, 4 speed with automatic stop,
fitted with Acos Stereo turnover cartridge, E6/I9/6.
E.M.I. 985 Turntable Unit for the Home Con-
structor. Robust and Reliable. Heavy 8fin. dia.
metal turntable. Ivory finish with attractive turn-
table mat in brown. Shaded pole 200/250 v. motor.
Matching pick-up with GP67/2. Price 88/6.
Collaro Junior, 4 speed turntable and pick-up.
Complete with crystal cartridge and sapphire styli.
Finish cream with maroon turntable mat and speed
control. Price 75/- or turntable and motor only at
52/5. Pick-up only 27/6.
Garrard TA/Mk. II, 4 speed single player. Die-cast
aluminium pick-up with GC2 cartridge. Automatic
stop. 91 in. diameter turntable, E8/10/-.

103 LEEDS TERRACE,

WINTOUN STREET,

LEEDS 7

REDUCTIONS IN MULLARD
TRANSISTORS

8/-
15/-
8/-
8/-
8/-

11/-
13/6
14/6

36,-

A SPECIAL OFFER OF SIX
MULLARD TRANSISTORS

I 0C44 )

2 0C45
I OC8ID 11- Only 42/6 set

2 0081

EDISWAN TRANSISTORS
XAI04 12/- ea. XAI03 10/- ea. X13102

6/6 ea.

OC 19 0075
0C35 0077
0C44 11/- 0078
0C45 10/- 00780
0070 6/6 0081
007 I 6/6 0084
0072 8/- 0C170
0072 pair 16/- 0C171
0073 16/. 0C202

LOUDSPEAKER UNITS

* All Brand New Note the
Special Prices * All Permanent

Magnet
21" Square Rola C25 26/10
21" Square EMI 18/6
3" Square Plessey 16/6
4" Square Elac Tweeter 12/6
5" Round Plessey with O.P

Transformer 16/6
61" Round Richard Allan 16/6
8" Round Elac, Celestion 17/6
10" Round Goodman 25/-
12" Round Plessey 29/6
7" x 4" Goodman Plessey 15/6
8" x 5" Elac 19/6
8" x 6" Celestion ... 17/6
10" x 6" Plessey 21/-

P.W. TRANSISTOR " SIX"

PRINTED CIRCUIT

VERSION

All components available from stock.
Special price reduction for a com-
plete kit E8/15/..

Full detailed shopping list,
point to point wiring dia-
gram, fully illustrated 1/6

Coil Set (Osc. and 3 I.F.T.$) 22/6
Driver Transformer ....... 11/6
Output Transformer 10/6
Ferrite Rod Aerial 10/ -

Printed Circuits
00 Gang Condensers ...... I I/ -
Volume Control V.C. 1545 10/6

Switch 3/6
Hardware Kit 4/6
Transistors (set of 6 plus

crystal diode GD9) 70/ -

Speaker 19/10
Case 7/6
Complete Kit of Condensers 15/.
Complete Set of Resistances 6/6
Trimmers (2) 2/8
All above components are brand
new and are fully guaranteed.

TERMS: Cash with order or C.O.D. Post-
age and packing charges extra, as follows:
Orders value 10/- add 1/-; 20/- add 1/6; 40/.
xdc12/-;ES/5/-add3/-,unlessotherwisestated.
Minimum C.O.D. fee and postage 3/..
Full terms of business see inside cover of
our catalogue.
Personal shoppers 9 a.m. to 5 p.m. Monday
to Friday. Saturday 10 a.m. to I p.m.
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. C.R.T. BOOSTER TRANSFORMERS
TYPE A. OPTIONAL 25% and 50" BOOST. 2 V. OR
4 V. OR 0.3 V. OR 10.8 V. OR 13.3 V. MAINS INPUT. 12/6
TYPE A2. HIGH QUALITY, LOW CAPACITY, 10/15 pF.
OPTIONAL BOOST 25%, 50%, 75%. MAINS INPUT.

16/6
TYPE B. MAINS INPUT. MULTI OUTPUT 2, 4, 8.3,
7.8, 10 and 13 VOLTS. BOOST 25% AND 60%. LOW
CAPACITY, 21/, Full instructions supplied.

RESISTORS. All preferred values. 20% 10 ohms to 10
meg., 44.; t w. 4d.; 1 sr. 64.; 15 w. 2 w. 1/-.
HIGH STABILITY. t w., 1% 2/-. Preferred values 10
ohms to 10 meg. Ditto 5% 9d., 1000 to 5 meg.

5 WIRE -WOUND RESISTORS 1/3
10 watt 25 ohms -10,000 ohms. 1/6
15 watt 2/-
12,500 ohms -50,000 ohms. 30 w 31 -

WIRE -WOUND POTS. 3 w. WIRE -WOUND POTS 4 u.
Pre-set Min. T.V. type, Standard size Pots. long
Knurled Slotted knob. Spindle High Grade. All
All values 10 ohms to 25 K. values 60 ohms to 50 K.
3/- ea.; 30 K., 60 K., 4/-. 6/8; 100 K.. 716.
Ditto 5 w. Carbon Track, W/W EXT. SPEAKER
30 K. to 2 Meg. 3/-. CONTROL 100, 3/-.
0/P TRANSFORMERS. Miniature 3V4, etc., 4/6. Heavy
duty 50 mA., 4/8. Multi -ratio push-pull, 7/8. Ditto
Push -Pull 10 watts 15/8. Push-pull 20 w. 6 k. P.P. 30/-.
L.F. CHOKES. 15/10H 80/65 mA. 5/-, 10H 85 mA. 10/6.
10H 120 mA. 12/6. IOU 150 mA, 14/,

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD 250-0-250, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., tapped 5 v.
or 4 v. 2 a. Ditto 350-0-350 22/6
MINIATURE 220 v. 20 mA., 6.3 v. 1 a 10/8
MIDGET, 220 v. 45 mA., 6.3 v. 2 a. 15/6
SMALL, 200-0-200 50 mA., 6.3 v. 2 a. 17/8
STANDARD, 250-0-250, 66 mA., 6.3 v. 3.5 a . 17/6
HEATER TRANS., 6.3 v. 15 a., 7/8; 3 amps 10/6
GENERAL PURPOSE LOW VOLTAGE. Output 3, 4, 5,
6. 8, 9, 10, 12, 16, 18, 24 and 30 v. at 2 A. 22/6
AUTO. TRANS. 150 w., 0, 10,120, 200, 230, 250 v 22/6
AUTO TRANS. 600 w., 0, 115, 200, 230, 250 v 82/6

ALADDIN FORMERS and cores, tin. Eld.; fin. 10d.
0.3in. FORMERS 5937 or 8 and Cans TV1 or TV2.
2f in. sq. x 20in. 'or tin. sq. x ltin., 2/- with cores.
SLOW MOTION DRIVES. Epicyclic ratio 6 : 1, 2/3.
SOLON. Midget Soldering Iron, 220/40 v. 25 w., 24/-.
MAINS DROPPERS. 3 x ltin. Adj. Sliders .3 amp.
1,000 ohms 4/3. .2 amps. 4/3. .1 amp. 2,000 ohms 5/-.
LINE CORD. .3 amp. 60 ohms per foot, .2 amp. 100 ohms.
per foot, 2 -way, 1/- per foot, 3 -way 1/.. per foot.

CRYSTAL MIKE INSERT by Acos 8/6
Precision engineered. Size only 151n. dia. x fin.
ACOS CRYSTAL MIKE 40 Bargain 25/ -

MIKE TRANSF. 60:1, 3/9 ea., 100:1 Potted 10/6.
LOUDSPEAKERS PM. 3 OHMS. 25in. 19/6. 31n. 19/6.
5in. 17/6. 8in. x 5in. Goodman 21/-. 71n. x 4in.
Plessey 18/6. 10in. x bin. Goodman. 27/6. 8in. Plessey
19/6. Olin. Rola 18/8. 8in. Rola 21/-. 10in. R.A. 30/,
HI-FI TWEETERS. 4in. 25/-. 12in. Plessey 30/-. 12in.
Plessey 15 ohms 45/-.
12in. Baker 15 wt. Stalwart, 3 or 16 ohms, 90/-.
121n. Baker ditto., foam suspension, 15 ohms, £6.
121n. Baker Ultra Twelve 217/10. 20 c.p.s. to 25 k.c.s.

I.F. TRANSFORMERS 7/6 pair
465 ko/s. slug tuning miniature can 18 x f x fin. High
Q and tood bandwidth. Data sheet supplied.

CRYSTAL DIODE G.E.C. 2/-. GEX34 4/-. 40 Circuits 3/-.
H.R. HEADPHONES. 4,000 ohms, brand new, 15/- pair.
SWITCH CLEANER. Fluid, squirt spout, 4/3 tin.
TWIN GANG CONDENSERS. 365 pf. Miniature, llin.
x 10in. x llin. 10!-. 500 pf. Standard with trimmers,
9/-; Midget 7/6 with trimmers 9/-. Single 50 pf., 80 pf.,
100 pt., 150 pf., 5/6. Solid dielectric 100, 300, 500 pf., 3/6.
VALVE HOLDERS. EA60, Bd. B12A, CRT, 1/3. Eng.
and Amer. 4, 5, 6, 7 pin, 1/-.
MOULDED Mazda or lot. Oct. Bd.; B7G, BOA, B8G, B9A,
94. B70 with can, 1/8; B12A, 1/3; B9A with can 1/9.
CERAMIC, EF50, B7G, BOA, Oct., 1/-; B70, B9A cans, 1/-.

TELEVISION REPLACEMENT
Line Output Transformers

from 45/- each, NEW stock
and other timebase components

Most makes available. S.A.E. with all enquiries.

WAVECHANGE SWITCHES
2 p. 2 -way, or 3 p. 2 -way; short spindle 2/6
6 p. 4 -way, 2 wafer, or 3 p. 11-w. 3 wafer, long spindle 6/6
2 p. 6 -way, or 4 p. 2 -way, or 4 p. 3 -way, long spindle 3/6
3 p. 4 -way or 1 p. 12 -way, long spindle 3/6
Wave change 4, MAK1TS 1 wafer, 8/6; 2 wafer, 12/6;
3 wafer, 16/-. Additional wafers up to 14, 3/6 each extra.
TOGGLE SWITCHES. S.P. 2/-; D.P. 3/8; D.P.D.T. 4/-.
MORSE KEYS, good quality, with morse code, 2/6.
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 or
12 v. 1l -amp., 8/9; 2 a.-11/3; 4 a. 17/8; 0 a. 22/6.
CHARGER TRANSFORMERS. Tapped input 200/250 v.
for charging at 2, 6 or 12 v., 11 a.,15/6; 2 a.,17/6; 4 a., 22/6.
Charger circuit free. AMMETERS, 4 a. and 5 a., 13/6.

THE HI -GAIN BAND 3 PRE -AMP
Cascode circuit using Valve ECC84. I7db
gain. Kit 29/6 less power; or 49/6 with
power pack. Plans only 6d.
Also Band I version same prices.

(PCC84 Valve if preferred)

" REGENT" 4 VALVE

"96 "
RANGE

VALVES

KIT
PRICE

N. 6. 6.
Carr. 4/- VA

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave. Powerful 7 x 4in. high
Flux Speaker. T.C.C. Printed Circuit and con-
densers. Components of finest quality clearly
identified with assembly instructions. Osmore
Ferrite Aerial Coils. Rexine covered attache
case cabinet. Size 12in. x 8in. x 4in. Batteries
used B126 (L5512) and AD35 (L5040), 10/ -
extra. Instructions 9d. (free with kit). Mains
Unit ready made for above, 39/6. Sold
separately.

MONARCH RECORD PLAYER

SAVE

POUNDS '..

BUILD IT YOURSELF using 4 -SPEED BSR MONARCH
AUTOCHANGER D.A.B.

READY BUILT 3W. AMPLIFIER, HANDSOME PORT-
ABLE CASE. HIGH FLUX 8in. LOUDSPEAKER.

FULL INSTRUCTIONS SUPPLIED.
Total Trice £12 . 10 . 0Carr. and ins. 5/,

RECORD PLAYER BARGAINS

..

.

-31....ALT
4 Speed Autochangers, BSR, U.A.8 E6 15 0

Collaro Autochanger E7 19 6

Garrard RC12 I Mk. IID E8 15 0

Garrard 209 or 210 E10 10 0

4 speed Single Players:
EMI Monaural. E6/5/- Stereo E6 19 6
Garrard TA Mk. II 03 8 0

Garrard 4 HF Transcription E17 19 6
Garrard Stereo Heads £2 extra.

AUTOCHANGER ACCESSORIES
Suitable player cabinets (uncut boards) 49/6
Amplifier player cabinets with cut boards 63/-
2 -valve amplifier and 6110. speaker for above 79/6
Ready mounted on battle 121n. x 71n., 3 in. deep.
All Sapphire styli' available from 6/- each.

NEW MULLARD TRANSISTORS
Audio 0071 61-; 0072 8/6; RP 0C44 10/6; 0C45 9/6.
" P.W. " poeket six transistor kit, all parts, printed
circuit and cabinet, £8/15/-.
Weyrad Printed Circuit Components in Stock. 7 x 4in.
Speaker 3511 251-.

465 KO. SIGNAL GENERATOR. Total cost 15/-.
Uses B.P.O. Unit ZA 30058 ready made.
POCKET SIZE 2t x 40 x lin.
Slight modifications required, full instructions supplied.
Battery 7/8 extra 69 v. + 10 v. Details S.A.E.

VOLUME CONTROLS
Midget size:

Long spindle. Guaranteed
1 year. All values.

K. ohms up to 2 Meg.
No switch 3/-, D.P. Sw. 4/8
Linear or Log Tracks.

80 tall Coaxial
Semi air spaced, fin. dia.
Ideal Band III ad
Looses cut 50% 9d.
40 yds. 17/b. 60 yds. 25/-.
FRINGE QUALITY
=SPACED 1/- yd.

COAXIAL PLUGS .. 1/- LEAD SOCKETS .. 2/ -
PANEL SOCKETS .. 1/- OUTLET BOXES .. 4/6
BALANCED TWIN FEEDER per yd. 6d., 800 or 3000.
TWIN SCREENED BALANCED FEEDER 1/6 Yd., 80 ohms.

ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled,
with 4 sides, riveted corners and lattice fixing holes
with 20in. sides 7 x 4in. 4/6; 9 x 71n. 5/9; 11 x 7in.
8/9; 13 x 9in. 8/6; 14 x 11112. 10/6; 15 x 14in. 12/8;
and 18 x 16 x 3in. 16/6. Panels 10 x 71n. 2/8; 12 x
81st. 3/-; 14 x 9in. 4/-; 12 x 121n. 4/6.

BLACK CRACKLE PAINT. Air drying, 3/- tin.
P.V.C. CONN. WIRE, coloured, single or stranded, 2d. yd.
NEON MAINS TESTER SCREWDRIVERS, 5/-.
CORED SOLDER RADIOGRADE, 44. yd., 41b. 5/-.
PAXOLIN 1/16in. x 8in. x 10in., 1/6.

AMERICAN MAGNETIC RECORDING TAPE
FERRODYNAMICS "BRAND FIVE"

5in. 600 feet 16/- MYLAR DUPONT
5in. 900 feet 18/8 Super High Fidelity
Ills. 1,200 feet . 23/6 Double Play
7in. 1,200 feet 25/- 51n. 1,200 feet.... 37/6
7in. 1,800 feet 151- 7in. 2,400 feet.... 60/ -

Illustrated leaflet S.A.E.
Spare Reels Sin. 1/6; 4in., 5in.. 51 in. 2/-; 7in. 2/8.
" Instant " Bulk Tape Eraser and Head Deflower. 200/
250 v. A.C., 27/6. Leaflet S.A.E.

RECTIFERS. RM1 51-; RM2 8/-; RM3 8/-; RM4 16/-
RM5 20/-; FC31 27/6; 14A86 17/6; 14A100 21/-.
MINIATURE CONTACT COOLED RECTIFIERS. 260 v.
60 mA. 7/6; 60 mA. 8/8; 85 mA. 9/6; 200 mA. 21/-;
300 mA. 27/6; Full Wave 75 mA. 12/6; 120 mA. 15/-.
COILS. Wearite " P " type 3/- each. Osmor Midget " Q "
type adj. duet core from 4!- each. All ranges.
TELETRON. L. and M. T.R.F. with reaction, 3/6.
FERRITE ROD AERIALS. M.W. 8/9; M. & L. 12/6.
Ditto for transistors. M. & L. 10/-.
T.R.F. COILS. A/HF 7/- pair. H.F. CHOKES 2/6.

JASON F.M. TUNER COIL SET 29/-. H.F. coil aerial
col,. Oscillator cod two 1.F transformers 10.7 Me/s.
Detector transformer and beater chokes. Circuit and
component book, using four 6AM6 2/6. Complete kit
FMT1 with Jason Calibrated dial and 4 valves, 26/5/-.
or with New Jason Cabinet FMT2, £2 extra.

CONDENSERS. New Stock. .001 Mfd. 7 kV. T.C.C., 5/8;
20 kV., 9/6; .1 mid. 7 kV. 9/6; 100 pf. to 500 pf. Micas, ed.
Tubular 600 v. 0.001 to 0.05 mId., 9d.; 0.1, 1/-; 0.25,
1/6: 0.5 1/9; 0.1/350 v. 9d.; 0.1/1,000 v. 1/9; 0.1 mid..
2,500 v., 3/6; 0.001 mid., 2,000 v.,1/9; 500 pf. 20 kV., 9/8.
CERAMIC CORDS. 500 v. 0.3 pf. to 0.01 mid., 94,
SILVER MICA CONDENERS. 10% 5 pf. to 500 pf., 1/-;
600 pf. to 3,000 pf., 1/3.
CLOSE TOLERANCE (1±pf.) 2 pf. to 47 pi, ve. DITTO
1"/ 50 p1. to 815 pr.. 1/9; 1,000 pf. to 2,000 pf., 2/-.
TRIMMERS. Ceramic 30, 50, 70 pf., 9d.; 100 pf., 150 pf.,
1/3. ISO PL, 1/8 600 pf., 750 pf., 1/9. Phillips, 11- ea,

NEW ELECTROLVTIC8. FAMOUS MAKES
TUBULAR TUBULAR CAN TYPES

50/360 v. .. 5/6 16/450 v. 5/-
100/25 v. .. 2/- 32/350 v. 4/-
250/25 v. .. 2/6 100/270 v. 5/6
500/12 v. .. 3/- 5,000/6 v. .... 5/-
8+8/450 v. 3/6 8+16/450 v... 5/-
8+16/450 v. 3/9 32+32/350 v. 5/-
8+16/500 v. 5/6 32 +32/450 v. 6/-
16+16/450 v.413 50 +50/350 v. 7/-

25/25 v. .. 1/9 16+16/500 v. 6/- 64+120/350v. 11/6
60/50 v. .. 2/- 32+32/350 v.4/6 100+200/275,1E/3
SUB -MINIATURE ELECTROLYTICS (15 v.)
1, 2, 4, 5, 8, 25. 50 mid., 100 mid., 2/6 each.
SPEAKER FRET. Gold Cloth 17in. x 25in., 5/-; 26in. x
351n., 10/-; Tygan 521n. wide, UN- ft., 261n. wide 5/. ft.
Green or Red. Other colours. Samples S.A.E.

1/300 v. . 2/-
2/350 v. 2/3
4/450 v. .. 2/3
8/450 v. .. 2/3
81500 v. . 2/9
16/450 v. .. 3/-
16/500 v. .. 4/-
32,450 v. .. 3/9

NEW and hosed VALVES 90 day guarantee
1R5 .. 7/6 6L6G 10/6 EA50 .. 1/6 EY51 . 9/6
185 .. 7/6 6N7M 6/8 EABC80 8/6
1.T4 6/- 61:270. 7/6 EB91 6/- HABC80 12/8
2X2 .. 3/6 68A7M 8/- EBC33 .. 8/6 HVR2A 6/6

,6817D gal EBC41 8/8 MU14 9/-
3V4 . 7/6168N7 816 EBF80 ..10/- 3/6
5U4 .. 7/6 6Y6G 6/8 PCC84 .. 9/6
5Y3 7/6 6X4 7/8 ECF80 .. 9/6 PCF80 .. 9/6
5Z4 .. 9/6 6K5 .. 6/6 ECH42 1016 PCL82 ..11/6
6AM6 5/- 12A6 7/6 ECL80 -10/6 PEN25 .. 6/6
6BE6 7/6 12AT7 81- ECL82 ..10/6 PL82 -10/8
6BH6 9/6 12AU7 61- EF39 5/6 PY80 7/6
6/3W6 9/6 12AX7 8/- EF41 9/6 PY81 .. 9/6
6E16 6/- 112BA6 8/6 &IMO .. 5/6 PY82 7/6
13FG6 7/612BE6 816 EF80 8/- Sp61 .. 3/6
6R6GT 341 12K7 8/8 EF86 -12/8 UBC41 .. 9/6
6J5 .. 5/6.12Q7 6/6,ET02 .. 5/6 U01142 9/6
6.16 .. 5/6 351,6 9/6 EL32 5/- UF41 9/6
6J7G.. 6/63514 7/6 EL41 .. 0/6111.41 .. 9/6
6K6GT 6/6 80 .. 9/11 EL84 8/6 UY41 . 8/-
6K7G 5/- 1807 .. 5/3 EZ40 7/6 U22 8/-
6K80 7/6 954 .. 1/6.EZ80 .. 716 1152 7/8
DK96, DAF96, DF96, DL96 8/6 ea. 30/- set.

RADIO COMPONENT SPECIALISTS
48 -HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON

POSTAL SERVICE I/-, OVER El FREE. C.O.D. 116. (EXPORT C.W.O. POST EXTRA.) Wed. I p.m. THO 1165 Buses 133 or 61
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PREMIER
n otn Court Rd., London. W.1, Tel: MUSeurn3451/2

AND AT 309 EDGWARE ROAD, W. I.

THE WALTER TRANSISTORISED

An Outstanding Bargain Offer !

NOW GNS ORIGINAL

ONLY
27

PRICE 55G ns.

.A truly Portable Tape Recorder having all the portable ad-
vantages of a battery operated Recorder and still retaining the
HI -Pi quality of the moat expensive maim operated types.
This perfection is maintained whether the Recorder is
used on battery or on mains. No longer need you be restricted
to indoor recordings for with this machine you can record and
play back wherever and whenever you wish. Recordings made
with the machine on battery operation maintains the Hi -Fl
quality when played back on maim. These machines are supplied
complete with Microphone. Mains Lead and all necessary
accessories, they are brand new in manufacturers' original cartons

4 -SPEED PORTABLE SINGLE PLAYER

rmine covered red and white
All items available separately if

MAY BE BUILT
FOR ONLY

9 GNS
Consisting of ;

The new EMI 985
4 -speed single Player

24 9 6
2 valve Printed Circuit
Gram. Amplifier

22 15 0
8in. x 21in. Elliptical

Speaker £1 1 0
Portable Case finished

polka dot £1 1 0
required.

TRANSISTORISED

BATTERY

AMPLIFIER

This exceptionally reliable 4 -transistor printed circuit
Amplifier le designed with full um of package components.
It is complete with volume and tone control and will mount
Into almost any type of Cabinet. operating on a 9 -volt
Battery and giving an output of 1 watt. Specifications
sensitivity 120 millivolts 3dB for 50 milliwatts output,
sufficient for lowest sensitivity Crystal Pickup, frequency
response 50 cycles to 10 Km.. input impedance 330 K. ohms
minimum, negative feedback 6dB average. Loudspeaker
impedance required 20 ohms size Of x 3 x

PRICE 89/6 Md. 81n. x 211n. 20 ohm. speaker.
Plus 2/6 P. & P.

introducing

The NEW EMI 985
4 -PEED TURNTABLE
UNIT COMPLETE WITH

PICK-UP

PRICE 89/6 Pl
P.&usP.

3 6

An extremely reliable and
inexpensive Unit suitable
for Record Players and
Radiograms, a heavy 81 in.
dia. Metal Turntable with
low flutter performance,
&position Switch, 4 speeds
and off, ivory finish with
red T/T mat.

9 volt Battery -operated version avail-
, able, identical to the above unit in

appearance, £5/916, plus 3/6 P. & P.

TELEPHONE PADDINGTON 6963

BATTERY/MAINS PORTABLE TAPE RECORDER
STAR FEATURES
* 7 -stage built-in Amplifier

with separate bias oscillator
and record level indicator.
Push-pull output stage with
negative feedback. Also
separate feedback equalisa-
tion.

* Full size 3 -watt undistorted
output.

* 7 x gin. High Flux Elliptical
Speaker.

* Large 51in. Spools.
* 31 i.p.s. Tape speed.

* Revolution Counter.

* Mixing facilities.
* Superimpose facilities.
* Safety device on record

(preventing accidental
erasure).

* Volume On/off & Tone
Controls.

* Magic Eye Tuning Indicator.
* Overall dimensions ; 14 x

131 x Olin.
* Weight 171 lb. (less Batteries).

In fact, all that could be desired of a Portable Tape Recorder.
For use on 200,250-v. A.C. Mains 50 cycles
or 3 Ever Ready PP9 9-v. Batteries or equivalent (Batteries Extra)
SEND NOW FOR FULL DESCRIPTIVE LITERATURE

BARGAIN OFFER!

A COMPLETE
SELF -POWERED

FM TUNER
MAY BE BUILT

£4.1 9.6
Plus 41-

FOR ONLY

This tuner has been designed to the highest
possible modern standards with all the
features found only in the more expensive
Units and yet still within a price range that
all can afford. No extras required.
STAR FEATURES
* Self powered
* EM84 Magic Eye Tuning Indicator
* Permeability Tuning
* Philips FM Tuning Unit
* Absolutely no drift
* Frequency coverage; 88 -too mc's.
* Two IF Stages and Discriminator
* OA 81 balanced diode output
* Valve lineup : ECC85, 2-EF8o,

EZ8o Rectifier, EM84 Magic Eye.
Attractive full vision maroon and gold
Glass Dial size 7in. x 3in., overall dimen-
sions of Tuner 8 X 71 x 5iin.

THE MID -F1'
A NEW DESIGN 41
WATT AMPLIFIER

KIT 95/- PlusP. 3 -

BUILT £6 POST
PAID

A new circuit for the home constructor requiring a good
quality medium -powered Amplifier for reproduction of
Records or F.M. Broadcasts. Technical Specifications
separate hass and treble controls. Valve line-up EF86,
ELSI, E280. Voltage adiustment for A.C. mains from
200/250 volt 3 or 15 ohm impedance. Negative feedback.
Size 7 x 5 x 21n., overall height 5 in. Silver -hammered
finished Chassis.

The SUPER 60
6-Transi to- I3Fttery Receiver

BUILT FOR P. P
MAY BE f915 0 '''& "' 4/0P.
Ever Ready Battery PP10 Extra 111-
* STAR FEATURES- * 500 mW Push-pull Out-
* Si. 1st grade Mullard puiFull medium and longDTrioadnes.istors and one . 4-

waveband coverage.

* Interne! Ferrite Rod * Calibrated Direct Drive
Dial Drive Assembly.

* Full point-to-point in-* 7Ainer.ialx. 9in. Elliptical structions supplied.
Speaker. * DDimensions18in x 71 in.

* Printed Circuit.
The Receiver Is housed In an attractive contemporary
mahogany finished cabinet trimmed with gilt, supported
by gilt stands.
The Receiver will operate for months on one 9 -volt long -life
battery.
Instruction Book separately et 2/0 p.p.

INTRODUCING

THE TELEFUNKEN
STEREO HI-FI AMPLIFIER

Original Price
06/19/6

Now only
L9/19/6

P 6 P 5/ -

At last perfection is now within the reach of all. This unique
Amplifier has been designed to revolutionary Standards.
both in appearance and technical design and backed by the
full technical resources of Telefunken.
Brief specifications :

Power Output 5 Watts total III watts per channel).
 Frequency Response 30 of. to 90 Iic/s 2dB.

95 ea to 30 110/1 ;dB
 Total harmonic distortion less than 1% at 1 watt output.
 Sensitivity Sufficient for all normal inputs from Tape

Recorders, Pick-ups, Microphone. Radios.
 Power Requirements 110, 125, 150, 220, 290 volts A.C.
 Piano key selecting.
 Preselected tone control.
 Size 12in. wide x 9fn. deep x 2in. high.
 Weighs 9 lbs.
 Finish Hammered enamel in grey/green with gold

trimmings, Controls and press buttons in cream with
black, blue and red lettering.
Specially designed output transformers have been used
having an extremely high transfer efficiency therefore
delivering a far greater output to the speakers.
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WI/K/flsons
rut

RELAYS P.O. TYPE 3000
Built to your own specification
Keen Prices
Quick Delivery
Contacts up to 8 -Changeover
KEY SWITCHES
Various P.O. types ex stock.

MINIATURE RELAYS
Siemens High Speed Sealed
2.25),+2.25), H96A
50051, + so0.12, H96D

170051, +1700 a H96E
Siemens High Speed Open
10052, + 10051 H85N

100051, -I- 1000 51, H95 A

EST.
19 21

S.T.C. and G.E.C. Sealed
15/6 70051, 2 C.O. 4184GD
22/6 25005/ 1 m HD 4186EE
25/- 18051, 2 m 2 b M1087

67051, 4 C.O. M1092
15/- 6705E 2 m 2 b M1095
17/6 25005), 1 C.O. M1022

Comprehensive range available from stock.

186
22,6
19:6
21/6
21/6
22/6
25/ -

MAGNETIC
COUNTERS
Counting to 9999.

2-6 v. D.C., 15/- each, post 1/6.
75-120 v. D.C., 16/- each, post 1/6.
HIGH SPEED TYPE No. 100c.,
100-120 v. D.C., 35/-, post 1/6.

ROTARY CONVERTER. Input 24 v. D.C. Output 220 v. A.C. 250 watts.
Pedestal type with D.P. Ironclad switch. BRAND NEW, 617/10/-,
carr. 15/-.
ROTARY CONVERTERS. Input 12 v. D.C. Output 230 v. A.C. 50 cy.
135 watts. The ideal job for T.V. and tape recorders where A.C. mains
are not available, 18/10/-, carr. 10/-.
BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In
metal case 16in. x Bin. x llin. (Two will make an ideal power supply
for our 12 volt Rotary Converters). Uncharged 68/10/- each, car-
riage 15/-. 24 volts 85 amperes, 1114 each, carriage 15/-.
NIFE BATTERIES. Nickel Cadmium, 6 volts 75 amps. Crated and con-
nected. Brand new 17/10/-, carr. 15/-. Special inter -crate connector
supplied free with two batteries.

W ESTALITE BATTERY CHARGERS. Made by Westinghouse
(type BC14-6140). Input 200/250 v. A.C., will charge 6 volt or
12 volt batteries at 0/40 amps. Coarse control switch with eight
positions and fine control switch with four positions including " off."
Built-in 0/50 ammeter. Fused A.C. and D.C., grey enamel finish,
dimensions 24in. x 14in. x 13in. 845 each.

15 AMP. BATTERY CHARGER (Westinghouse Type B.C.3) will charge
three lead acid cells at 15 amps. Input 200/250 volts, 50 cycles A.C.
Charging current is regulated by four -position switch and variable
resistance for fine control. Fitted with 0/20 ammeter, rotary onjoff
switch and rewirable fuses. This first-class instrument at the bargain
price of 615, carriage 15/-.

TELEPHONE SET TYPE " A." Ringing and speaking both
ways on a four -core cable. Carries the voice loudly and clearly
over any distance. Two handsets are supplied as illus. and the
set is comp. with Pushes, Buzzers, Battery, Plugs and Sockets.
Suitable 4 -core PVC cable 10d. per yd. Price 75/- set, post 3/6.
TELEPHONE SET TYPE " K." The most compact telephone
set available as the 41 in. flat battery and buzzer is built-in to the
hand instrument. Ringing and speaking both ways on twin
wire. Instrument is complete with 5ft. flex. Easily bangs
on the wall. Set of two instruments, 45/10/-, post 3/6.
Two core flex 3d. yard.

FANS INDUSTRIAL TYPE. 230/240 volt A.C. Capacitor Motor, 16in.
blades, adjustable louvres, filter. Ideal for paint shop. Brand new,
£20, carr. 25/-.
AIR BLOWER powered by a 230 v. A.G. motor, 15in. fan. Volume of
free air at max. r.p.m. is 1,250 cu. ft. per min. At maximum efficiency
900 cu. ft. per min. Brand new 625, carriage 30/-.
AUTO CABLE waterproof. Single. 14/36. 20/- per 100 yds., post 1/6.
PUMP Electrically Driven by a 24 v. D.C. motor. Works efficiently
on 12 v. Totally enclosed, self-lubricating, driven through 4 to 1 reduc-
tion gearbox delivering 60 g.p.h./301b./sq. in. Inlet and outlet unions

BSP 37/6, post 2/6.
CERAMIC WAFER SWITCHES. Full list available.
1 Bank 1 pole 3 -way 4/8 each 2 Bank 2 pole 4 -way 10/8 each
1 Bank 1 pole 5 -way .. 0/6 each 3 Bank 1 pole 11 -way 18/- each
1 Bank 2 pole 2 -way 6/6 each 3 Bank 6 pole 2 -way 7/6 each

,IT H.P CAPACITOR MOTORS
230/240 volts, 50 cycles, 1420 r.p.m. lin.
shaft on Standard foot mounting or with sin.
shaft, resilient mounting. Either type,
15/10/-, carriage 10/-

VACUUM PUMP AND COMPRESSOR.
Edwards type IV, I -in. shaft, complete with
flywheel, couplings, oil filter and union,
16/101-, post 3/6.

METERS GUARANTEED
F.S.D. Size Type Price
100 Microamp 31in. MC/FR 80/-
50 Microamp 21in. MC/FR 76/-

250 Microamp 2fin. MC/PR 40/-
500 Microamp 21in. MC/FR 37/6

1 Milliamp 2fin. MC/FR 35/-
2 Milliamp 2in. MC/FR 25/-

30 Milliamp 2in. MC/FR 25/-
100 Milliamp 2 in. MC/FR 25/-

1 Ampere 2 in. MC/FR 36/-
3 Ampere 2 in. MC/FR 35/.
5 Ampere 2 in. MC/FR 35/-

10 Ampere 21in. MC/FR 35/-
20 Volts 2in. MC/FR 35/.
30 Volts 2 M. MC/FR 35/.
40 Volts 2 in. MC/FR 35/-

500 Microamp 2m. MC/FR 25/-
1 Milliamp 2in. MC/FR 27/6
5 Milliamp 2in. MC/FR 27/6

10 Milliamp 2in. MC/FR 27/6
20 Volts 2in. MC/FR 27/6
30 Volts 2in. MC/FR 27/8
40 Volts 2in. MC/FR 27/6
15 Amps 2in. MC/FR 15/-
3 Amps 2in. MC/FS 27/0
5 Amps 2in. MC/FS 27/6

30-0-30 Amps 2in. MC/FR 17/6
50-0-50 Amps 2in. MC/FS 17/6

500 Milliamps A.C. 31in. MI/FR 40/-
25 Amps D.C. 21in. MI/FR 7/6
50 Amps A.C. 4in. MI/F or PR 65/-

300 Volts A.C. 21in. MI/FR 25/.

Postage on meters 1/6

New Taylor pocket-
size MultImeter
Model 127A, 20,000
ohms per volt, 20
megohms, 20 ranges,
A.C. & D.C. 610.
Post 2/6.
Complete list of
meters available.

FREQUENCY METERS. 45-55 cycles per second, 230 volts, 6in. dia.
Flush Round. Brand new in maker's box. 110/10/-, post 3/6.
METER RECTIFIERS 1 M.A., 5 M.A., F.W. bridge, 8/6, post 6d.
AMMETER. 0-3 amp. D.C., by Turner, MC/FR, 6in. 90/-, post 2/6.
MICROAMMETER. 250 F.S.D. 31in. F.R. Sangamo Mod. S37. Scaled
for valve voltmeter. Circuit available free, 55/-, post 1/6.
UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50
microamps, dia. 4in. Knife pointer, mirror scale. Complete with leather
carrying case. Ideal for laboratory use, 610, carriage 3/-.
PORTABLE VOLTMETER. 0-160 volts A.C./D.C., accuracy within
2%, Sin. mirror scale, knife pointer, in polished case. A precision
moving iron instrument at a very low price, 614/19/6, post 3/6.
PORTABLE AMMETER. 0-3 amp. A.C./D.C. 3M. scale in case with
handle, 35/-, post 2/6.
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf.
to 50 mfd. and resistances from 5 ohms to 50 megohms. Valve volt-
meter range 0.1 to 15 volts and condensers leakage test, 19/19/6, post 3/-.
RACKS -POST OFFICE STANDARD. Eft. high with U -channel sides
drilled for 19in. panels, heavy angle base.
SLYDLOK FUSES. 15 amp. with rewirable cartridge fuse. Latest type
G15 M.M. Complete with studs, nuts and washers, 3/8 each, post 6d.
Also available 100 amp., type M.M. G 99, 14/6, post 1/-.
T.C.C. CONDENSERS. Paper block type, 6 mfd. 400 v. A.C. wkg., 12/8,
post 2/6. 1 mfd., 10 kv. 65/- each. All types of condensers available
-send for list.

RESISTORS EX STOCK IN QUANTITY. WIRE WOUND, HIGH
STABILITY CARBON, ETC.. BEST MAKES AT LOWEST PRICES

ALSO POTENTIOMETERS AVAILABLE

IWAMAZING OFFER!'
6-12 v DC
MINIATURE

1401 sj' MOTORS.4
OFFERED AT A FRACTION OF MAKERS PRICE

MINIATURE PRECISION
MOTOR, 12 v. D.C. Size
lfin. X 11in. diam. Latest
development. Extremely
powerful with low con-
sumption. Weighs as little
as two ounces and totally
enclosed in polythene pro-
tective case. Three -position
switch : forward, reverse

and stop. 7,000 r.p.m., self-lubricating and long life sintered bronze
bearing, 15/6, post 9d. Ask for free length of polythene flexible drive.

ATTENTION ALL MANUFACTURERS. ONE -
HOLE FIXING SWITCHES. Single -pole
changeover 3 amp., 250 volts A.C. 1/6 each,
12/- doz., 137/10/- per 1,000. Ask for quotation
for 5,000 or upwards. 100,000 available from
stock now !

SOLENOIDS suitable for remote control, mechanical indicators, etc.
12 v. D.C., 400 mA., 3052, 3iin. arm, iin. movement, 5/- each, post 1/6.
TERMINAL BLOCKS. 2 -way 4/- doz., or box of 50 for 15/-, 3 -way 6/
doz., 50 for 22/6, post 1/6.
HEAVY DUTY SWITCHES suitable for switchboards. Carries over
100 amps. Consists of 2 S.P.C.O. coupled, 50/- pr., post 3/-, or separately
at 25/-, post 3/-.
BATCH WELL THERMOSTATS adjustable between 70°-190° Fahren-
heit. 0-440 v. A.C., 20 amps., llin. stem. Fitted cover, 25/-, post 2/6.
ROOM THERMOSTAT. Adjustable between 45° and 75° Fahr.,
250 v. 10 amp. A.C. Ideal for greenhouses, etc., 36/-, post 2/..
CATHODE-RAY TUBES. VCR 139A, 2iin. diam., 30/-, post 3/-.
BARTLETT ELECTRIC DRYING OVENS. Internal dimensions
20m. X 20in. x 20in. 230 volt A.C. with adjustable thermostat
giving automatic temperature control. Temperatures up to 160°
shown on built-in gauge. Rotary on/off switch with pilot lamp. Brand
new, 840.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY
Phone: CRO 0839 Grams: WILCO CROYDON



120 WIRELESS WORLD AUGUST, 1961

TESTGEAR COMPONENTS (LONDON) LTD
15 ARCAN Y ROAD, SOUTH OCKEN DON , ESSEX. TEL: AMBassador 1958

The enormous response to our recent advertisements has overloaded our despatch organisation. To our many
customers who have patiently endured the delays, we offer our apologies. The situation is being rapidly im-
proved and we hope to have an opportunity of serving you again.

OFFICE DICTATING MACHINES
An obsolete type but the biggest bargain ever. Contained
in portable carrying case, wind-up double spring clock-
work motor, 4 -valve oscillator amplifier (B7G type valves),
6 -minute play recording mechanism using magnetic plastic
discs that may be re -used indefinitely. Complete with
crystal mike that doubles as playback speaker. Send for
full details. Complete with 10 discs (extras 1/6). Price £3/3/-.
Batteries (67f & 6v.) 10/6 extra

POT CORES
Mullard Vinkor complete assembly type LA2509. Build
your " Q " Multiplier with this and obtain a " Q " of
over 4,000. Price 12/6.

DYNAMOTORS
Hoover No. 2. Input 12v. Output 600 v. 250 mA. Price
45/-.
Type 1520. Input 26 v. Output 288 v. 165 mA. and 50 v.
50 A. Has a magnetic clutch and 480-1 stepdown gear
box. May be used as a mains motor. Price 10/-.
Type APN1. Input 28 v. Output 275 v. 65 mA. (command
type). Price 7/6.

ELECTROLYTIC CONDENSERS
New Perfect Goods at Bargain Prices. Reductions for

Quantities.
Cap. Wkg. volts Size Fitting Price

500 6 x If Clip 1/-
8 450 ft x 2 Clip 1/-

100 15 ft x lf Wire End 1/-
50 25 f x lf Wire End 1/-
50 350 1 x3 Clip 1/-

40/40 150 1 x2 Clip 1/6
16 450 x 2 Clip 2/-
50 50 f x 11 Wire End 1/-

50/30 150 1 x 2 Wire End 1/-
50/30/20 150/150/25 11x2 Wire End 1/6

500 12 ixlf Clip 1/-
16 350 x 2 Clip 1/-

50/50 275 1 x3 Clip 1/6
50 12 I x 1 Wire End 1/-

1600 12 3 xlft Clip 116
250 50 24x11 Clip 1/6

SUB -MINIATURE ELECTROLYTIC
CONDENSERS

Capacity in Mfds. Working voltage Size
.25 15 1/10 x 15'32in.

3.2 70 3/16 x 23 32in.
20 15 1/4 x 25/32in.
10 15 3/16 x 23/32in.

8 3 1/8 x21/32in.
PRICE (all types): 1/-.

TRANSISTORISED
D.C.-D.C. CONVERTER KITS

Type (1). Input 12 v. Output 300 v. or 250 v. or 200 v.
at 30 w. A complete kit of parts incorporating high-grade
toroid transformers, silicon (bridge) rectifiers, New Market
V30/10P transistors. Full audio and R/F filtering to V.H.F.
Operating frequency 400 c. Efficiency 85%. All component
parts mount on heatsink which is supplied completely drilled.
Size 5 x 4 x 3in. H. Price: £5/15/-.
Type (2). As above but output 45 w. Uses 0C35 tran-
sistors. Price: L6/17/6.

50 MICROAMP METERS
Made by Sangamo Weston. Brand new. Type S.145.
Size 3 x 2jin. 850 ohms resistance. Four scales operated
by lever " Set Zero " " 0-3 " " 0-300." Easily coupled
to rotary range switch by cord or lever. Complete with
suggested circuits, a gift at 20/-. Easily adjusted to 25-0-25
microamps.

METER BOXES
A range of attractive useful Meter Cabinets that can be
supplied ready punched to take above meter. Useful for
all kinds of testgear: a quality job with fully -formed pressed
steel lids, welded construction, grey hammer finish enamel.
Price: 4 x 5iin. Panel in depths of 2in., 3in. or 4in., 10/3,
10/9 and 11/3 respectively, or with 41- x Thin. panels, 12/-,
12/9 and 13/-. Available punched to take above meter 1/6
extra.

MOBILE RADIO TELEPHONES
Type B.44 Mk. 2 covers 60-95 Mc/s. Crystal controlled.
Receiver is crystal controlled double superhet. Fully tropic-
alised, in robust waterproof aluminium case, built-in speaker
and 12 v. power supply. Uses modern B7G tubes. Output
3 watts. Supplied in perfect order and aligned to your
specified frequency. Size 14in. wide., 7in. high, 13in. deep.
Complete with manual and plugs. Price: £20 carr. paid
U.K. or F.O.B. London. Extras required are M/C micro-
phone. Price 17/6. Pair of crystals (our selection in 4 -
metre band). Price 22/6, or supplied to your specified fre-
quency £6. Available for amateur use or export only.

SILICON RECTIFIERS
Sub -miniature silicon power diodes at new low prices.
Made by one of England's greatest manufacturers. 250
mA. D.C. output. Type (1) 400 P.I.V. Price 3/6. Type
(2) 600 P.I.V. Price 5/6. Type (3) 800 P.I.V. Price 7/6.

N UVISTORS
Now available, the R.C.A. 6CW4 at a new low price. The
hottest front end tube for 2 metres. Price 12/6 each. Write
for details of kits using these amazing tubes.

PIEZO ELECTRIC CRYSTAL
ELEMENTS

Originally made for Crystal Pick-ups. Flying lead connec-
tions. Type (1). Size I x 1/5 x 1/20in. thick. Price: 4 for
2/6. Type (2). Size 1R x x 1/5in. thick. Price 2/- each.

TYPE 46 TRANSCEIVERS
The best bargain for many years. These fine Walkie Talkies
are now available in new condition complete with all acces-
sories at a give-away price. 3 -channel Crystal controlled
T/X and R/X, supplied complete with one pair crystals,
coil box, rod aerial, leads and plugs, valves, balanced arma-
ture headset with throat mike and carrying satchel. 1 watt
output. Coverage 3.6-4.3 Mc/s. or 6.4-7.6 Mc/s. by means of
plug-in coil box. Inland buyers supplied with crystals in
3.5 or 7 Mc/s. band (state which required), other frequencies
available for export. Requires only 150 v., 15 v. and 3v. dry
battery. Range over 10 miles. Full instructions and circuit
supplied. These units have been " demobbed " by removal
of the " Send Receive " switch. A replacement switch
with fitting instructions is supplied. We offer this fine unit
with all accessories as listed above at the ridiculous price
of 30/- or two for 57/6. We will supply an extra 46 set,
complete with valves (but no accessories) as a source of
spares for only 7/6 extra. Batteries are available at 18/6
per set. A low-priced transistorised kit of parts for opera-
tion of above from 6 v. or 12 v. D.C. will soon be available.

CRYSTALS
FT.241 72nd Harmonic Type. 120 crystals with funda-
mentals from 370 Kc/s. to 540.277 Kcis. in steps of 1.388 Kc/s.
(channels 270-389). From 448.611 to 472.222 inclusive
and 500 Kc/s. Price is 7/6. All others 2/6 each or 6 for 10/ -
for any six consecutive channels. Special quoations for
other assortments.

A.C. RELAYS
Magnetic Devices 230 v. 50 c. Operated. D.P.C.O. 1 amp.
contacts. Price 15/-.

Terms of Business. All prices include postage or carri- If you have ever written to us you will receive a copy of our
age. Handling charge of 1/6 on orders under 10/-. Payment comprehensive list within a few days, if not, then please
cash or C.O.D. over £1. Export orders welcomed. let us have your name and address.



AUGUST, 1961 WIRELESS WORLD 121

R. 3P

NEW! MINIATURE PANEL METERS
. 8 " MEYER MODEL 311.2P. Standard " Ham " Signal strength indicator. Calibrated

Precision built clear plastic miniature panel in " 8 " units from 0-9 with scale terminating in +10 to +30db calibrations. Additional
meters. Featuring d'arsonval movements, fullamscalers calibrations

for conversion
tectiivivesreionws:ithAA.V.

nmoot" "fo"glivi°ejewelled bearing, silvered dials with black num- calibrated signal strength actio
erals and pointers. Accuracy 2% of full scale. VU MEYER MODEL VE.1P. Calibrated and damped in accordance with standard
1.21/32in. square fronts, ltin. overall front to VU Meter Practice. Upper scale reads -20 to +3VU. Lower scale reads 0-100%
back. Require hin. diameter round hole in panel. modulation. Uses precision carbon film multiplier resistor and full wave rectifier. 42/8.
All have clear plastic fronts with zero adjustment DC MICROAMMETERS. Model MR.25, 0 to 5o0A. 39/6.

Model DIR.2.50, 0 to 500 AA 32/6.screws. DC MILLIAMMETER Model MB.21, 0 to 1 mA. 27/8.
All Models Individually Boxed and Fully Guaranteed. P. & P. We each.

TELEPHONE PICK-UP COILS
MODEL FC-8 Induc-
tion Pick-up coil en-
abling conversations to
be picked up without
tapping of wires or
special telephone cir-
_uits. Simply place
telephone on the pick-

up platform and connect lead to the input of
any medium gain amplifier or direct to any tape,
disc, or wire recorder. Brand new complete
with 5ft. shielded cable. Requires no Electrical
connections -offers virtually unlimited use.
ONLY 16/-. P. & P. 1/6.

A.R. 880 RECEIVERS
Frequency coverage 550 kc/s to 32 Mc/s sup-
plied fully reconditioned and in perfect working
order. ONLY E35. Carr. 30/-.

LAPEL MICROPHONE 178
Precision engineered Crystal Mic-
rophone -for lapel or hand use.
Only liin. dia. Exceptionally
sensitive. Chrome -plated case and
clip. 5ft. shielded cable, Only
17/6. P. & P. 1/-.

NEW DYNAMIC
MICROPHONE

Mode1DS-175.13eau
tifully designed and
attractively finished
lightweight, com-
plete with stand.
Output imp. 1K.
ohm, freq. response:
150-9,000 c.p.s.

3db. Sensitivity:
-73db. Ideal for
almost all applica-
tions. 49/8.
P. St P. 2/6.

PORTABLE MAINS SOLDERING IRON
S.P.I.

30 watt. Designed for light-
weight applications. High
stable heat characteris-
tics assure long
life and safety
in use. Fea-
tures a removable handle that may be used to
cover the tip and barrel to permit the iron
to be carried safely even while hot. Complete
with vinyl bag, mains lead and plug. 18/9.
P. & P. 1/3.

SIGNAL GENERATOR SWO-300
Freq. Range: 150
kc/s-I 50 Mc/s on
fundamentals (6
bands), 150 Mc/s-
300 Mc/s on har-
monics. Calibration
accuracy within
±1 per cent. Modu-
lation internal and
external. Attenuation: To -40 db. Output:
Facilities for high and low. Power Supply:
Internal 230 v. A.C. Size: 7 x 10 x 5in. Com-
plete with test leads and instruction manual.
ONLY E14/19/6. Carr. 5/6. Fully guaranteed.

AERIAL
VARIOMETERS

These magnificent instruments
will enable you to receive
maximum signal strength on
all Short Wave receivers.
Precision calibrated control.
12/6. P. & P. 2/6.

EP.IOK MULTI -METER
10,000 O.P.V. on BOTH A.C. and D.C.
Ranges: D.C. Voltage: 0-6-30-120-600-1,200 v.
(10,000 o.p.v.).
A.G. Voltage: 0-6-30.120-600-1,200 v. (10,000
o.p.v.).
D.C. Current: 0-120µA, 0-12-300 mA.
Resistance: 0-20K, 0-2 Meg. (150 ohm,
15K at centre scale).
Capacitance: 0.005 to 0.15pF (at A.C. 6 v.).
Decibels: -20 to ±63db (600 ohms 1 mW.,
odbm= 0.775 v.).
Accuracy: D.C. voltage and current ±2%
f.s. A.C. Voltage ±4% f.s. Resistance ±3%
of total scale length.
Size: 41rin. x 3kin. x lin. Complete with test
leads, battery and instructions.

ES/19/6. P. & P. 2/6.
AMERICAN LIGHTWEIGHT HEAD SET

They're High and Low Impedance!
These H.S.30 phones are
the smallest used by
U.S. Air Force. 2500 imp.
using soft rubber minia-
ture ear moulds for maxi-
mum music and voice
reproduction of the finest

quality. Supplied free is a small trans-
former unit with cord and plug which steps

impedance up to 4,0000. Only 15/-. P. & P. 2/6.

RH-20 RADIO HEADPHONES
Hi -impedance -2,000 ohms -gen-
eral use headset. Black and Ivory
plastic cased electro-magnetic
units with adjustable head -band
for comfortable fit. Individual
listening for all types of applica-
tions. Individually packed, with
flexible cord attached. 14/6,
post paid.

PM.242 POWER
MEGAPHONE

New lightweight port-
abletransistorisedmeg-
aphone. Features re-
movable microphone
for remote operation.
Extreme battery econ-
omy despite high sound
volume output. Fea-
tures pistol grip switch,
lightweight spun alu-
minium horn. Weight
only 41b. E14/10/-.
Post paid.

SUB -MINIATURE TRANSFORMERS
Here is outstanding
value in transistor
transformers consisting
of one Driver Trans-
former and one Output
Transformer. Ideal
pair for miniature
transistor portables,
etc.
Driver Model LT44: Primary: 20k. Secondary:
I k. Centre Tapped. Ratio: 5 : I.
Output Model L1700: Primary: 1.2K. Centre
Tapped. Output: 3.2 ohms. Ratio: 20 : I.
ONLY 9/6 per pair. P. & P. 1/6.

SLIM RADIO PLUG
AND SOCKET P.31
Two way, black bakelite,
solder terminal plug.
STURDY standard JACK
SOCKET. Panel mount-
ing, neat finish. 5/6 per pair. Post paid.

TRANSISTOR TAPE RECORDER
Size only 6in. x 8ain. x 21in. and weighs a mere 211b. Fully transistorised
complete with mike, earphone, built-in speaker and amplifier. Powered by
three inexpensive batteries. Twin track recording at 31 I.P.S. for maximum
economy. Records and plays for over one hour on standard Sin. reel. (34

minutes each track.) The RA.I I is a precision miniature
tape recorder which slips easily into a brief case or handbag.
Utilises advanced transistor circuitry and built-in 2in. x Sin.
P.M. speaker and amplifier. Engineered for ease of opera-
tion. All controls are accessible on front panel. The mag-
nificent two-tone plastic and metal case features a carrying
handle and snap open top for fast, easy tape loading. Complete
with batteries, tape and accessories.

Mail Orders:
(DEPT. W.) 32a COPTIC STREET,

LONDON, W.C.I

ONLY

15 gns_
Post paid.

PM.242

PERSONAL EARPHONE
A really sensitive dy-
namic earphone of ex-
ceptionally fine quality.
Provides clear reproduc-
tion of music as well as
speech. Fully guaran-
teed and complete with
ear insert, 3 feet cord sub-
miniature plug and socket.
Model CR.5 Crystal
Earpiece, high imp.,
Model MR -4 Magnetic
Earpiece, low imp.

U.S.A.
DYNAMOTORS
manufactured by

EICOR (as illus.). In-
put 12 v., output 400 v.
at 180 mA. Size 7 x 4
x 4,kin. Brand new
45/, P. & P. 3/6.

Callers:
57 TOTTEN HAM COURT ROAD,

LONDON, W.I. M US. 9606
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OSCILLOSCOPE
FOR D.C. & A.C.

APPLICATIONS
Engineered to precision standards, this high-grade
instrument is made available at the lowest
possible price, incorporating the essential features
isnally associated with luxury Instruments.

TIll9 "SCOPE" will appeal particularly to Service
Engineers and Amateurs. A high gain. extremely
stable differential 4 -Amplifier (30 mY/C.M.).
Provides ample sensitivity with A.C. or D.C.
inputs. Especially suitable for measurement
of transistor operating conditions where main-
tmance of D.C. levels is of paramount importance.
Push -Pull X amplifier; Flyback suppression;
Internal Time base Scan Waveform available for
external use; pulse/output available for checking
T.V. Line OIP Transformers. etc.; provision for

external X1 P an' CRT. Brightness Modulation. A.C. mains 200/250 v. £15115/- plus
P. & P. 7/6 or 30/- deposit, plus P & P. 7/6 and 12 monthly payments of 26/8.

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE.

ALIGNMENT ANALYSER TYPE MC12
A.C. MAINS 200/250 volts. Provides:-
"WOBBULATOR" (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment linear
frequency sweep up to 12 Mc/s. From
400 Ke/s-80 Mc/s. CAPACITANCE
MEASUREMENT. Two ranges provided
0-60 pf. and 0-120 pf. SPECIAL FACIL-
ITY enables true resonant frequency of any
tuned circuit I.F. transformer, etc., to be
rapidly determined. Cash price 26/19/6 and
5/- P. & P. H.P. terms 25/- deposit and 5/-
P. & P. and 8 monthly payments of 21/6.

CHANNEL
Will tune to all Band I and Band III
stations. BRAND NEW by famous
manufacturer. Complete with P.C.C.
84 and P.C.P. 80 valves (in series).
I.F. 16-19 or 33-38. Also can be modi-
fied as an aerial converter (instructions
supplied).
Complete with knobs.

32/6 Plus 318 P. & P.
HEATER TRANSFORMER

To suit the above, 200-250 v. 6/- plus 116 P. & P.

TUNER

B.S.R. MONARCH UA8 with FUL-FI HEAD
4 -speed plays 10 records 12In. 10in. or 7in. at 16, 33,
45 or 78 r.p.m. Intermixes 7in., 10in. and 12in. records
of the same speed. Has manual play position; colour
brown. Dimensions: 121In. x 101in. Space required
above baseboard 411n., below baseboard 21in. Fitted
with Ful-Pi turnover crystal bead. 88/19/6. Plus 0/-
r. & P.

STEREO HEAD £1/19/6 Plus 5/- P. & P.

LINE E.H.T. TRANSFORMER
With built -In line awl width control. 14 K V S.,11 Call, term. ,leaection, un ferrite
yokes. Frame O.P. transformer 600 pf. 18 KV. smoothing condenser. Can be used
for lain., 17in. or 211n. tubes. 29'6 PlusComplete with circuit diagram 4/- P. & P.

As above, £2.10 Plusbut tor 625 lines 4/- P. & P.
FOCUS MAGNET suitable for the above (state tube), 10/, 2/6 P. & P.

A.C./D.C. POCKET MULTI -
METER KIT
2in. moving coil meter,
scale calibrated in A.C./D.C.
volts, ohms and milliamps.
Voltage range A.C./D.C. 0-50,
0-100, 0-250, 0-500. Mil I iamps
0-10, 0-100. Ohms range 0-
10,000. Front panel, range
switch, wirewound pot ((or
ohms zero setting), toggle
switch, resistor and rectifier.
19/6. P. & P. 1/6. Wiring
diagram 1/-, FREE with kit.

BATTERY RECORD PLAYER AND AMPLIFIER
Incorporating 45 r.p.m. "Starr" motor, "Acos" crystal pick up, 3 transistor push-pull,
amplifier complete with transistors. Output 500 milliwatts. 49/8 plus 3/6 P. & P.

SIGNAL GENERATOR
Covering 100 Kc/s.100 Me/s. on fundamentals
and 100 Me/s to 200 Mc/s. on harmonics.
Metal case 10in. x 61In. x 51in. grey ham-
mer finish. Incorporating three miniature
valves and Metal Rectifier. A.C. Mains 200/
250 v. Internal Modulation of 400 c.p.s.
to a depth of 30%. Modulated or unmodu-
lated R.F., output continuously variable
100 millivolts C.W. and mod. switch, vari-
able A.F. output. Incorporating magic -eye
as output indicator. Accuracy phis or minus
2%.
Or 26/- deposit and 6 monthly payments of
21/6. Post & Packing 5/- extra.

f6/19/6

SIGNAL GENERATOR
Coverage 120 Kcis.230 'Cc/a., 300 Kc/s.-
900 Kola, 900 Kels..2.75 Kc/s., 2.75 Mc/s.-
8.5 Mc/s., 8 Me/s.-28 Mc/s., 16 Eels.- 56 Mc/s.,
24 Mces., 84 Mc/s. Metal case 10in. x
x 4}in. Size of scale Olin. x Ilin. 2 valves
and rectifier. A.C. mains 230-250 v. In-
ternal modulation of 400 c.o.s. to a depth of
30 per cent. modulated or unmodulated R.F.
Output continuously variable. 100 millivolts
C.W. and mod. switch variable A.F. output
and moving coil output meter. Grey hammer
finish case and white panel. 24/19/6
Accuracy plus or minur 2%.

SIGNAL & PATTERN
GENERATOR
£611916

Or 25/- deposit. 1'. k P. 5/- and 6 monthly
payments of 21/8.
Coverage 7/6 Mc/s..210 Mc/s., in five bands,
all on fundamentals slow motion tuning audio
output. 8 vertical and horizontal bars, log-
ging scale. In grey hammer finished case with
carrying handle. Accuracy ±1% A.C. mains
200-250 v.

Or 25/- deposit and 4 monthly
payments 21/8. P. & P. 5/- extra.

MAINS TRANSFORMER
All with tapped primaries 200-250 volts

0-160, 180,200 v., 80 ma., 6.3 v. 2 amps., 10/6, 350-0-350, 70 ma., 4.9 v. I amp., 6.3 v.
2 amp., 10/6, 250-0-250, 70 ma., 6.3 v., 2 amp, 10/8. Postage and packing on the above
3/-.

280-0-280, 70 ma., 6.3v. 2 amp. 6.3v. I amp.. 10/8. P. & P. 3 280-0-280. 120 ma.
6.3,. 2 amp., 6.3v. 3 amp., 17,6. P. & P. 3/-

3 -TRANSISTOR POCKET RADIO
INCORPORATING MINIATURE

SPEAKER
Plus GERMANIUM DIODE and

PRINTED CIRCUIT
Size 3+ x 4 x

Incorporating Ferrite Rod Aerial. Two
Surface Barrier Transistors and one
Audio. Tunable over medium and long
waves.

To build "49/6 Plus 1/6 P. & P.
yourself "`"

ALL PARTS SOLD SEPARATELY
Circuit diagram 1/6, free with kit.

All transistors
guaranteed 100'.

5 -VALVE AMPLIFIER
IDEAL FOR SMALL

HALLS

High power -high quality. 200/250
A.C. 2 inputs, mike and gram, bass
and treble lifts. For use with Stan-
dard/L.P. Records. Two would be
suitable for stereophonic. Ideal P.A.
system, L3/19/6. P. & P. 1/6. CRYS-
TAL MIKE to suit, 15/-. P. & P. 1/6.
8in. P.M. SPEAKER to suit, 12/6.
P. & P. 6/6.

PORTABLE AMPLIFIER
On printed circuit for A.C. Mains 200/250 v. Size 4in. x Sin. with tone
and volume control. Valves: ECL82 and EZ80, 39/6. P. & P. 2/6.

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23A, ACTON HIGH STREET, LONDON, W.3.

GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.
TERMS OF BUSINESS C.W.O.
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TECHNICAL

TRAINING

in radio
television

and
electronics

engineering

with

The decision is YOURS. To be a success
in your chosen career; to qualify for
the highest paid job; to control a

profitable business of your own.
tcs home -study courses put your
plans on a practical basis; teach you
theory and practice; give you the
knowledge and experience to take you,
at your own pace, to the top.

Choose the RIGHT course:
RADIO AND TELEVISION ENGINEERING

INDUSTRIAL TELEVISION

RADIO AND TELEVISION SERVICING

RADIO SERVICE AND SALES

VHF/FM ENGINEERING. ELECTRONICS

COMPUTERS AND PROGRAMMING

A.M.BRIT.I.R.E. ; City and Guilds
Telecom. Technicians.

C. & G. Radio and T.V. Servicing
(R.T.E.B.).

C. & G. Radio Amateurs Certificates.

THERE ARE ICS COURSES TO MEET
YOUR NEEDS AT EVERY STAGE OF
YOUR CAREER

FILL IN AND POST THIS COUPON
TODAY

You will receive the FREE 60 -page Ics
Prospectus listing examinations and
la technical courses in radio, television
and electronics PLUS details of over 150
specialised subjects.

, INTERNATIONAL CORR

I

I
I
I

I

LEARN -AS -YOU -BUILD

Practical Radio Course

Gain a sound knowledge of Radio and
T.V. as you build YOUR OWN 4 -VALVE
T.R.F. and 5 -valve superhet radio re-
ceiver, Signal Generator and High -
quality Multimeter. At the end of the
course you have three pieces of per-
manent and practical equipment and
a fund of personal knowledge and
skill . . . Ics Practical Radio courses
open a new world to the keen Radio
amateur.

Other ICS courses include:

MECHANICAL, MOTOR, FIRE,
CHEMICAL, ELECTRICAL AND
CIVIL ENGINEERING . . . SEL-
LING AND MANAGEMENT,
ARCHITECTURE, WOODWORK-
ING, FARMING, GARDENING,
ART, PHOTOGRAPHY.
PLEASE STATE ON COUPON SUBJECT IN
WHICH YOU ARE INTERESTED.

ESPONDENCE

DEPT. 223, INTERTEXT HOUSE, PARKGATE

PLEASE SEND ME FREE BOOK ON

NAME

ADDRESS

ROAD, LONDON, S.W.II

LOCCUPATION

MEE NOM MIN Mal

AGE

PERSONAL CALLERS welcome at the I.C.S. Information Bureau,
73, Kingsway, London, W.C.2.

MIMI IMP

SCHOOLS

I

I

I

I
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EMI=
As a result of the continued expansion
of the Airborne Radar Division of E M I
Electronics Ltd., a number of interesting
new vacancies have become available.

SENIOR ENGINEER-to lead a team concerned with the design and
development of radar and radar -like equipment from the specification stage
to prototype completion. Applicants should be qualified to good degree or
H.N.C. standard and be thoroughly conversant with the techniques per-
taining to Transistor Circuitry. Experience in the fields of Radar, Display
and Pulse Circuitry, and Links would form a distinct advantage.

ENGINEERS-to join the team described above. Applicants should be
of H.N.C. standard and have experience of Transistor Circuitry.

SENIOR ENGINEER-to engage in electronic circuit design and develop-
ment work for experimental airborne equipment. This is a specialist post
for a man with a good degree in Electrical Engineering, and with some
considerable experience of initiating transistor circuit design in a research
context.

The work of the Airborne Radar Division is extensive in range, and involves
problems relating to Optical, Photographic, Digital and Analogue Computing,
and Wideband Recording techniques. Its diversity offers qualified per-
sonnel an unusual opportunity to develop their careers in an expanding field.

Please write, giving full details and quoting Ref. EL/3/A2, to:

Personnel Manager,
EMI ELECTRONICS LTD.

HAYES, MIDDLESEX.

EMI
CALIBRATION ENGINEERS
EMI Electronics Ltd. has interesting
vacancies for Calibration Engineers to
engage on the calibration, maintenance
and repair of a wide range of advanced test
gear equipment.
Applicants should have at least two years'
experience of calibration or test -gear
servicing activities, either in industry or
the Armed Services. An O.N.C. would
be an advantage, but is not essential.
Initial salaries will be determined by
qualifications and experience and it is
Company practice to review salaries
annually.

Please write, giving full details and quoting
Ref. EL/9/124, to :

Personnel Manager,
EMI ELECTRONICS LTD.,

HAYES, MIDDLESEX.

The British Petroleum Company
Limited has vacancies for the following
at its Research Centre in Chertsey
Road, Sunbury -on -Thames, Middx.

Electronic Instrument Makers with
(a) experience and good ability to
construct and wire prototype instru-
ments, and/or (b) capable of testing
prototype instruments and maintaining
electronic equipment.

5 -day week, Restaurant, Sports and
Social facilities; non-contributory fund.

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD. BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES

No Quantity too small. List on Application.
H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.I BELgravia 4300
ALSO AT LIVERPOOL, BIRMINGHAM,

MANCHESTER, LEEDS

Due to further expansion, ABC
Television invites applications
for the following vacancies:-

 SOUND BALANCER
 SOUND ASSISTANTS GRADE B

Applicants should have previous TV
experience and the ability to carry out first
line maintenance.

 ASSISTANT ENGINEERS
Videotape, Telecine, or Communications
A thorough basic knowledge of electronics
and the ability to maintain equipment is
essential. Industrial experience in an allied
industry would be an advantage.

 SOUND DEVELOPMENT ENGINEER
Previous experience in the field of audio
development work essential.

Salaries are in the range of £891-0560 p.a.

Applications must be made in writing to
The Personnel Manager, ABC Television Ltd.

Broom Road Teddington Middlesex

SPECIAL OFFER
1000

DEFLECTION UNITS 90

BRAND NEW
PRICE AND FULL

TECHNICAL DETAILS
ON REQUEST

BOX No. 5034
c o " WIRELESS WORLD"

NORTHERN POLYTECHNIC
Holloway, N.7. NORTH 1686

DEPARTMENT OF
PHYSICS

SESSION 1961-62
Advanced Part -Time courses

in
Electrical Discharges in Gases.
Electronics and Microwave
Physics.
Solid State Physics.
Nuclear Particle Counting Cir-
cuits.

These courses are open to any
workers in appropriate fields.
In suitable cases they can lead
to the degree of M.Sc.
Enquiries should be addressed to
The Head of the Department of
Physics.
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FREE0AMBITIOUSENGINEERS
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative 156 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division-
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
66 NO PASS - NO FEE"
Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £25. a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today-FREE.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. institutes) ti
(Dept. SE/22 ), 29 Wright's Lane, London, W.8 ;

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical Eng.,

Civil Engineering,
Radio Engineering,
Automobile Eng.,

Aeronautical Eng.,
Production Eng.,

Building, Plastics,
Draughtsmanship,

Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.I.Mech.E.
A.M.I.O.E.

A.M.I.Prod.E.

A.I.O.B.
A.F.R.Ae.S.

B.Sc.
A.M.Brit.I.R.E.
City & Guilds

Gen. Cert. of Education
Etc., etc.

PRACTIMCALENT

EQUIP
Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.I.R.E. City & Guilds

Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing
Practical Electronics

Electronics Engineering
Automation

INCLUDING
TOOLS !

The specialist Elec-
tronics Division of
B.I.E.T.(incorporat-
ing E.M.I. Institutes)
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B.I.E.T.
SCHOOL OF
ELECTRONICS

POST COUPON NOW
Please send me your FREE 156 -page

"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

NAME

 ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD

THE NORTHERN POLYTECHNIC
Holloway Road, London, N.7.

Principal:
J. Leicester, M.Sc., M.Sc.Tech., Ph.D., F.R.I.C.

Department of Electronics and
Telecommunications

Head of Department:
J. C. G. Gilbert, M.Brit.I.R.E., Assoc. I.E.E., F.T.S.
Full-time Day, Part-time Day and Evening Courses in Tele-
communications Engineering in preparation for the Northern
Polytechnic Diploma in Electronics and Telecommunications,
the Graduateship of the British Institution of Radio Engineers
and the City and Guilds of London Institute Telecommunica-
tion Technicians Course and Supplementary Studies for the
Full Technological Certificate.
Full-time 2 year Course in Radio and Television Servicing,
also part-time day release and evening classes are held in these
subjects in preparation for the City and Guilds of London
Institute and the Radio Trades Examination Boards' Certificates.
The Supplementary Studies covered are:-
Advanced Telecommunications and Electronic Principles
Communication Radio
Basic Microwave Techniques
Microwave Radio -Relay Systems
Radar and Radio -Navigational Aids
Sound Broadcasting
Television Broadcasting
Digital Computers
Analogue Computers
Audio Engineering
Pulse Circuit Analysis
Colour Television Engineering
All the above courses include practical laboratory and workshop
experience.
London fees: £30 per year, or £11 per term, plus £2 registration
fee, for full-time courses. (No fee for students under 18 years
of age).
Evening class fees range from 40/- to 55/-.
Enrolment for day classes by appointment.
Enrolment for evening classes, 5.30-7.30 p.m., 19th and 20th
September, 1961.
New term commences 25th September, 1961.
Prospectus free on application to Secretary.

TECHNICALLY TRAINED by
IN RADIO, TELEVISION ANDC S ELECTRONIC ENGINEERING

Opportunities in Radio Engineering and allied professions await
the I C S trained man. I C S Courses open a new world to the
keen student . .

RADIO AND TELEVISION ENGINEERING;
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &

DATA PROCESSING, etc.

I C S Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.
Examination Courses for:-British Institution of Radio Engineers.
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G
Radio & TV Servicing (R.T.E.B.) and C. & G. Radio Amateurs.

LEARN -AS -YOU -BUILD PRACTICAL RADIO COURSE
Build your own 4 -valve TRF and 5 -valve superhet Radio Receivers
Signal Generator and High -quality Multimeter.

FILL IN AND POST THIS ICS COUPON TODAY
It brings the FREE I C S Prospectus containing full particulars
of I C S courses in Radio, Television and Electronics.

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

I I

Block Capitals Please

... A WHOLE WORLD I

OF KNOWLEDGE for

International Correspondence Schools
(Dept. 222P), Intertext House, Parkgate

Road, London, S.W.I1

NAME

ADDRESS

8.61
the KEEN STUDENT
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Interesting vacancies
have occurred in the
Feltham laboratories of
E M I Electronics Ltd.,
for the following:

WIRING DRAUGHTSMEN to engage on the design
and layout of wiring for complex miniature electronic
units and associated test gear. Candidates for these
posts should possess sound practical knowledge of
electronic circuitry and hold an O.N.C. in Electrical
Engineering or equivalent qualification. Ref. Da '0 46

TECHNICAL SPECIFICATION WRITERS. Candidates
must have a background of electronics and must be able to
write clearly and concisely. The posts involve the prepara-
tion of technical reports for publication and entail close
liaison with engineering teams. Ref. Sa 10 3

ELECTRONIC DEVELOPMENT ENGINEERS to
engage on a variety of aspects of the development of G.W.
equipment. Applicants for these posts must have a degree
or H.N.C. in Electrical Engineering. Experience of one or
more of the following will be of distinct advantage.

Radar Techniques
Transistor Circuit Design

Engineering Development Circuits
Design of Laboratory Test Gear

Inter -Company Liaison on Ministry Work
Ref. Pa 4'52

TEST EQUIPMENT DESIGN An Engineer is required
to design a wide variety of electronic test equipment for a
Radar project. The equipment to be developed includes in-
ternal, Field, Inspection and Services test gear. A degree or
H.N.C. is a requirement and experience in the design,
maintenance or calibration of test equipment will be an
advantage. Ref. Pa 4,61

TRANSISTOR CIRCUIT ENGINEER to engage
on the design and development of a wide range of transis-
tor circuits for G.W. applications. Circuits to be designed
include those presently in the development stage and also
those required to validate specifications laid down by the
advanced study group. Candidates must have a degree or
H.N.C. with at least two years' circuit design experience,
preferably with some transistor content. Ref. Pa/4 60

ENGINEER INSPECTORS are required by the Inspec-
tion Department to join a team carrying out electronic
inspection of complex electronic equipment under develop-
ment and to conduct liaison with development teams and
workshops. A sound engineering background with experi-
ence of similar work is necessary. Candidates should have
H.N.C. (Electrical Engineering) or equivalent.

Ref. Iall 58

Starting salaries will be determined by qualifications and
experience and it is company practice to review salaries
annually on the basis of ability and potential.

Please write, quoting the appropriate reference number, to:

Personnel Manager,

E M I ELECTRONICS LTD.,  HAYES,  MIDDX.

NEW
00 -IT -YOURSELF TRAINING TECHNIQUE

Ptinin & ELECTRONICS
YOU LEARN while you BUILD...

Simple.. Practical...
Fascinating ...

ANNOUNCING-after years of successful operation in other
countries-the latest system in home training in electronic,
introduced by a new British training organisation. AT LAST-
a simple way of learning-by practical means-the " how and
why" of electronics with the minimum of theory and no
mathematical YOU LEARN WHILST BUILDING actual
equipment with the components and parts which we send you-
and you really have fun whilst learning/ And afterwards-
you have a first-rate piece of home equipment plus the
knowledge of how It works and how it can be serviced.
THIS .NEW SYSTEM brings you an exciting new
opportunity at a very moderate cost-and there are
NO MATHEMATICS! Poet the reply coupon
TODAY for FREE Brochure, to Britain's Leading
Radio Training Organisation.

BUILD YOUR OWN :-
 RADIO EQUIPMENT

 HI-FI INSTALLATION
 TEST EQUIPMENT

AND LEARN AS YOU DO IT

[LOTS OF INSTRUCTIVE

EXPERIMENTS AT HOME!

ivoiflathematies!
To: RADIOSTRUCTOR (Dept. GI06)

Reading, Berks.
Please send Brochure without obligation to

CLOCK
CAPS

PLEASE

Name

RADIOSTRUCTOR
BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION

PYE
Telecommunications

of

CAMBRIDGE
require

TEST ENGINEERS
The Company is engaged in the manufacture of a
wide range of Electronics Equipment, including
V.H.F. and Micro Wave. Candidates should have
had a minimum of two years' practical experience or
have served in H.M. Forces as Wireless/Radar
Fitters or Mechanics. Those who have taken any
of the City and Guilds (London) Institute Courses
have an added advantage. The Factory is a modern
one, and there are excellent opportunities for the
right men.

Please apply in writing giving details of age,
experience, salary required, and quoting appro-
priate reference number (No. A.1889) to:-

The Personnel Manager,
PYE TELECOMMUNICATIONS LIMITED,

Ditton Works, Newmarket Road,
CAMBRIDGE.
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a very pleasant place to work

IMM

DESIGN
DRAUGHTSMEN

Preferably applicants should hold an H.N.C,
and have had 3 years practical experience of
Electronic and Electro-mechanical equipment.

We should like applications from writers who
have experience in preparing handbooks and
proposals for electronic systems. Trainees
with a flair for writing and an interest in the
electronics field, will also be considered.

TECHNICAL

WRITERS

ELECTRONIC
TESTERS AND

INSPECTORS

Successful candidates will work in our Research

and Development laboratories. They must en-
joy ' trouble -shooting' and be prepared to work
with the minimum of supervision on a wide
range of electronic equipment.

Please apply to : S. H. Fothergill, Personnel Officer,

THE SOLARTRON ELECTRONIC GROUP LTD., Victoria Rd., Farnborough, Hants.

NMI

ANTARCTICA
Vacancies exist for WIRELESS OPERATOR MECHANICS
to serve with the FALKLAND ISLANDS DEPENDENCIES
SURVEY in the Antarctic for 2 years. Salary is at the basic
rate of £500 a year. Whilst in the Antarctic everything is
provided free of charge including quarters, food, clothing,
cigarettes, etc. Generous cash payment on completion of
service.
Candidates, between 20 and 30 years of age and single must be
able to transmit and receive morse at 20 w.p.m. (plain language
or code) and be capable of elementary maintenance of wireless
transmitting and receiving equipment.
Successful candidates will be required to leave U.K. in October/
November.
Apply to CROWN AGENTS, 4 Millbank, London, S.W.1,
for application form and further particulars, stating age, name,
brief details of qualifications and experience and quotmg reference
M2A/51277/W.F.

ELECTRONIC DEVELOPMENT
ENGINEER

required
to lead a small team engaged in the development of
commercial communication equipment. Applicants should
have a degree or equivalent qualification and some years
experience as Project Engineers. Preferred age range:
30j35 years.
NON-CONTRIBUTORY PENSION SCHEME AND

LIFE INSURANCE.
5 DAY WEEK.
EVENING INTERVIEWS ARRANGED.
Write giving details of education, qualifications and past
experience

PERSONNELto:- MANAGER
MULTITONE ELECTRIC CO. LTD.
12/20 UNDERWOOD STREET, N.I
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POST DESIGN SERVICES
Interesting vacancies have occurred in the Post Design Services
Division of EMI Electronics Ltd. for Engineers to investigate
and resolve design defects occurring within a range of advanced
electronic equipment.
As these posts will involve liaison activities with Engineering
sections both internal and external to the Company, they will
be of particular interest to men wishing to broaden their
engineering experience.
Applicants should be of H.N.C. or C. & G. Final standard, and
have a good background of either electronic design and develop-
ment work or design activities for quantity production.
Initial salaries will be based on qualifications and experience
and it is Company policy to review salaries annually.
Please write, giving full details and quoting Ref. EL/41/B3, to:

Personnel Manager,
EMI ELECTRONICS LTD.,

HAYES. MIDDLESEX.

o

UNITED KINGDOM ATOMIC ENERGY AUTHORITY

PRODUCTION GROUP

INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment and/or industrial
instrumentation for fault diagnosis, repair and calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training Courses in Specialised Techniques
are provided for successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

Applications to:

Works Labour Manager, Windscale and Calder Works, Sellafield,
Seascale, Cumberland

or
Works Labour Manager, Chapelcross Works, Annan,

Dumfriesshire, Scotland.

CAREERS FOR

RADIO TECHNICIANS

IN CIVIL AVIATION
Vacancies for radio technicians aged

19 or over at Airports and Radio Stations
throughout the United Kingdom main-
taining radio communication and elec-
tronic navigational aids.

A fundamental knowledge of radio
with some practical experience required
for entry. Training given on the equip-
ment in use.

Salary according to' age and station,
approx. £810 at age 25, rising to £930.

Three and half weeks' holiday with
pay. Paid sick leave.

Facilities to study for higher qualifica-
tions giving good prospects of pension-
able posts and promotion to Tele-
communications Technical Officer
Grades with salary maximums £988,
£1,128 and £1,388.

Apply for further details to Ministry
of Aviation (EST/5a), Room 755, The
Adelphi, John Adam Street, London,
W.C.2, or any employment exchange
quoting order No. Westminster 3552).

KODAK require an
ELECTRONIC ENGINEER

For its Project and Design Department.
This department is a member of the
Engineering Division where over I,000
people are employed.
The work will cover development, design
and prototype construction of a wide
variety of industrial electronic equipment.
Candidates should preferably hold H.N.C.
or equivalent.
The Company offers excellent employee
benefits, including a profit sharing scheme,
a voluntary part contributory life insurance
plan and a pension scheme.
Please apply :

Men's Personnel Department,
KODAK LIMITED (FACTORIES),

Wealdstone, Harrow, Middx.

Interhational Aeradio Limited
require

RADIO INSTRUCTORS
to be employed at their New Training
School now in course of erection. Two
vacancies exist, as follows: -
1. TECHNICAL INSTRUCTOR.
Should possess a recognised profes-
sional qualification in telecommunica-
tions, with previous instructional ex-
perience. Familiarity with a range of
telecommunications equipment is
essential.
2. PRACTICAL INSTRUCTOR.
Should possess a background in tele-
communications with previous instruc-
tional experience. Must show a high
degree of skill and knowledge of
practical techniques as applied to
telecommunications engineering, in-
cluding assembly, installation and
maintenance.
Salary will be commensurate with
qualifications and experience and
excellent working conditions apply.
The posts are permanent and pension-
able.
Applications to:-

The Personnel Officer,
INTERNATIONAL AERADIO

LIMITED,
HAYES ROAD, SOUTHALL,

MIDDLESEX.
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THE

PEMBRIDGE

COLLEGE

OF ELECTRONICS

offers training in

RADIO

TELEVISION

AND ELECTRONICS

ATTENDING COURSE
Full-time One Year Course in Radio and Television.
College course in basic principles for prospective
servicing engineers.

Next course commences 5th September 1961
This course is recognised by the Radio Trades Examina-
tion Board (R.T.E.B.) for the new Servicing Certificate
examinations.

HOME -STUDY COURSES
A. Radio and Television Servicing.

(1) Introductory course.

(2) Basic course covering R.T.E.B. Intermediate Radio
and Television Servicing Certificate examination.

B. Courses in Radio, Telecommunications and Mathe-
matics up to City and Guilds Telecommunication
Technicians' Final Certificate.

For details, write to:

The Principal, P11

THE PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford Road, London, W.2
PC I2

Work of an advanced nature is now being handled
in our INSTRUMENTATION Division and
exceptional men are sought to fill the following
vacancies in the Test Rooms:

(a) ELECTRONIC TEST ENGINEERS for
the production, testing and trouble -shooting
of instrument and amplifier equipment
employing transistors and other semi -con-
ductor devices. A knowledge of electrical
temperature measurement an advantage and
an H.N.C. or O.N.C.(E) qualification is
desirable.

(b) INSTRUMENT ASSEMBLERS/TEST-
ERS with experience in light assembly and
calibration of pressure gauge indicators.

(c) SKILLED WIREMEN, especially with
experience of instruments and control panel
wiring.

Those accepted will be on a STAFF basis with
usual benefits including contributory pension
scheme; 3 weeks' annual leave after 5 years' service;
excellent social, sports and canteen facilities; and
ideal working conditions. Current holiday arrange-
ments honoured.

Please write or call:
Personnel Manager (Ref. 154),

Evershed & Vignoles Ltd.,
Acton Lane Works,

CHISWICK, W.4.

Make Mot- 74billty PAY
UNLIMITED OPPORTUNITIES exist today for "getting on "
but only for the fully trained man. Let I.C.S. tuition develop your talents
and help you to success.
STUDY IS EASY with I.C.S. guidance. The courses are thorough.
Printed manuals, fully illustrated, make study simple and progress sure.
YOUR ROAD TO SUCCESS can start from here-today. Complete
this coupon and post it to us, for full particulars of the course which
interests you. MODERATE FEES INCLUDE ALL BOOKS.

Take the right course now
ADVERTISING HORTICULTURE PHOTOGRAPHY
Gen. Advertising, Retail & Complete Gardening Practical Photography
Dept. Store, Copywriting. Flower & Veg. Growing P.D.A. Examination
ART MANAGEMENT
Oil & Water Colour Business Management
Commercial Illustrating Hotel Management
BUILDING Office Management
Architecture, Clerk of Wks. Industrial 'Management
Buildg. Constr. & Allied Personnel Management
Trades, Quantity Surveyg, Work Study, Foremanship
CIVIL ENGINEERING MECHANICAL & MOTOR
HighwayEng.,Struct.Engrg ENGINEERING
Concrete Engineering Engineering Maths., Weld'g
COMMERCE Dieeel Engines and Locos.
Bookkeeping, Accountancy Inspection, W'kshop Pract.
Office Training, Costing, Refrigeration, Motor Mech.
Secretaryship, Storekeeping Running and Maintenance
Shorthand & Typewriting
DRAUGHTSMANSHIP
Architectural, Mechanical,
Maths. di Machine Drawing
Drawing Office Practice
Structural Drawing
ELECTRONICS
Industrial Electronics
Computers & Maintenance
FARMING
Arable & Livestock
Farm Machinery Maint.
Pig & Poultry Keeping
Market Gardening
FIRE ENGINEERING
I.F.E. Examinations
Firs Service Promotion
GENERAL EDUCATION
Good Eng., Foreign Langs.
G.C.E. subjects at ordinary

or advanced level

(many other subjects)

POLICE
Police Entrance Exam.

RADIO, T.V. & ELECTL.
Radio Servicing & Engrg.
T.V. Servicing & Engrg.
Radio Constrn. (with kits)

SELLING
Commercial Travellers
Bales Mangnt., Ret. Selling

WRITING FOR PROFIT
Short Story Writing
Free -Lance Journalism
And many other subjects.

INTENSIVE COACHING for all principal exami-
nations, including C.1.8., A.C.C.A., I.C.W.A.,
B.I.M., A.M.I.Mech.E., Brit.I.R.E., 1.Q.S., City &
Guilds of London Institute, R.H.S., etc.

%Vas' *a* /he I.C.S wax/
r -v (Dept. 222R)
I Intertext House, Parkgate Rd., London, S.W.11

I Send FREE book on
I Name
IAddress

IOccupation 8.61

INTERNATIONAL CORRESPONDENCE SCHOOLS.
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COMPUTING DIVISION
Continued and rapid expansion provides opportunities for:

COMMISSIONING &
TEST ENGINEERS
Preferably of H.N.C. level to work on the very latest types
of transistorised Computers and associated peripheral
equipment.
If you are a Junior Engineer with at least O.N.C. and you
enjoy a challenge and are keen to learn, there are also oppor-
tunities for you.

METHODS ENGINEERS
with at least three years experience of Electro Mechanical
engineering using the latest techniques in semi -conductors
and printed circuits. Must be able to influence Design
Engineers in the early stages of development, to ensure
economic manufacture. Experience in work study techniques
would be an advantage.

Evening and Saturday interviews can be arranged.
Apply Personnel Department (Ref. 381),

ELLIOTT BROTHERS (LONDON) LIMITED
Elstree Way, Borehamwood, Herts.

" UNICAM INSTRUMENTS
LIMITED "

This company specialises in the
production of high quality optical
instruments for use in spectrum
analysis and has an international
reputation as a leader in this
field. At all stages of manufac-
ture the best standards of work-
manship are needed.
We have vacancies for men with
electronic experience for testing.
Radar and Radio Technicians
with fault-finding experience
would be suitable.
If you have the kind of back-
ground which you think would
fit you for this interesting work
in a pleasant University City,
please let us have full details
of your qualifications and ex-
perience.
Write to: The Works Manager,

Unicam Instruments Ltd.,
Arbury Works, Cambridge

quoting reference E.S. 57.

ROBINSON RENTALS

LIMITED
Due to continued expansion this
National Rental Organisation
requires additional TELEVI-
SION ENGINEERS in all parts
of the country. Permanent,
pensionable posts at branches
or with mobile servicing teams.
Excellent promotion prospects.
Reply in confidence to:-

Service Executive,
43-45 St. Peters St.,

Bedford.

If it's sound it's
\k\ TANNOY*

WEST NORWOOD LONDON S E 27

GIPSY HILL 1131

ELECTRONIC TEST ENGINEERS

To meet its expanding development and
production programme, E.M.I. Elec-
tronics Ltd. has a number of interesting
vacancies for Test Engineers to be
engaged on a wide range of equipment
including Computers, Radar and Broad-
cast Equipment.
Applicants must have previous ex-
perience of electronic inspection tech-
niques or of the inspection of electronic
components.
An O.N.C. (Electrical) would con-
stitute a distinct advantage but is not
essential.
These posts are of staff status and offer
good initial salaries.
Please write, giving full details and
quoting Ref. EL,1/115, to:-

Personnel Manager,
E.M.I. ELECTRONICS LTD.,

HAYES, MIDDLESEX

HIGH STABILITY RESISTORS
1/10, & 5% 6d. 2% 711:1. 1% 9d.

I% 5% 8d. 2% 10d. I% 1/-
2% 5% 10d. 2% I/I I% 1/4

All above surplus Grade I.
I. Watt Solid Carbon Resistors, 20% 4d;

10% Scl: 5./0 6d.
List W.1 available on request.
PLANET INSTRUMENT CO.,

25, Dominion Avenue, Leeds 7.

COMPETENT RADIO
ENGINEER

is required to occupy a
senior position in the Fac-
tory Laboratory at our Skeg-
ness branch factory. Ap-
plicants should have a good
knowledge of Radio and
Television circuits, measure-
ment technique and the
ability to assist the test and
inspection departments in
maintaining a high quality
product. No design work
is involved. The appoint-
ment has excellent prospects
for the right man, and
assistance will be given with
housing accommodation.
Apply, with details of age,
experience, etc., to:

Personnel Officer
(Ref. P.C. 94),

Murphy Radio Limited,
Bessemer Road,

Welwyn Garden City,
Herts.
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ELECTRONIC MANUFACTURERS

American manufacturer and importer of prime
quality h igh fidelity equipment seeks additional
products to distribute through network of 1,500
dealers throughout U.S.A.

Box No. 5031 c/o " WIRELESS WORLD"

PROJECT
LEADER 
RELAYS
The prospects of further
advancement for the
selected applicant are
excellent.

A Company, well-known and expanding in
the Relay field, has established a group of
engineers to extend and develop its present
comprehensive range of miniature relays
and requires a Project Leader to control and
expand this team.
Relay Engineers are invited to apply for this
position which demands ability to inspire
and lead, together with technical com-
petence of a very high order in this field.
The appointment carries senior staff status,
and a salary of about £1,750 per annum is
envisaged.

Please reply, giving full details, to Box No. 5029 c/o "Wireless World"

GROUP LEADER Electronics
A Company, well-known and
expanding in the Semi-
conductor field, has estab-
lished a group of engineers to
develop static switching and
requires a Group Leader to
control and expand this team.

Electronic Engineers are invited to apply
for this position which demands ability to
inspire and lead, together with technical
competence of a very high order in this
field.
The appointment carries senior staff
status, and a salary of about £1,500 per
annum is envisaged.

The prospects of further advancement for the selected applicant are excellent.

Please reply, giving full details, to Box No. 5030 c/o "Wireless World"

VACANCIES FOR RESEARCH AND DEVELOPMENT
CRAFTSMEN IN GOVERNMENT SERVICE

ELECTRICAL (1) RADIO MECHANICS for the
maintenance and installation of
radio communication receivers and
equipment.

(2) TELEPRINTER MECHANICS for
the maintenance of teleprinter and
cypher machines and associated
telegraph equipment.

(3) WIREMEN for prototype sub-
assembly lay out, wiring and testing
of radio and computer type chassis.

MECHANICAL Instrument makers and general mach
Mists with bench fitting and machine
shop experience for construction of
experimental and prototype electronic
apparatus.

BASIC PAY V) 58c 2d plus merit pay In the range of
101- to 100/- per week. Merit pay will
be assessed at Interview based on ability
and the necessary basic qualifications.

Opportunities for eventual permanent and pension-
able posts. Five day, 42 hour net. week; good working
conditions; single accommodation available.

Apply In writing to: Personnel Officer (RDC/3).
Government Communications Headquarters,

53 Clarence Street, Cheltenham, Glos.

PLYMOUTH AND DEVONPORT
TECHNICAL COLLEGE
Tavistock Road, Plymouth.

Principal: E. Bailey, B.Sc., F.R.I.C.,
A.M.I. Chem. E.

RADIO OFFICERS
COURSES

Full-time courses start in September
1961 for P.M.G., Radio and M.O.T.
Radar Maintenance Certificates. App-
lications, giving particulars of pre-
vious education, should be made now
to the Principal.

SYSTEMS PLANNING

ENGINEERS
.44

REQUIRE

SYSTEMS PLANNING
ENGINEERS

for their Transmission Division in
Coventry.

Qualifications:
The successful candidates will be men
with experience of planning large tele-
communications systems and with a

particular knowledge of UHF and SHF
radio. A wide experience of tele-
communications, preferably in an
operating organisation, would be an
advantage.

Salary:
These are senior appointments and will
carry a starting salary of about £1,200
and upwards, depending on experience.

Apply:
Giving age, qualifications and experienceto:

Staff Officer
THE GENERAL ELECTRIC

CO. LTD.
Copsewood, Coventry, Warwickshire

UNITED KINGDOM ATOMIC
ENERGY AUTHORITY

ATOMIC ENERGY ESTABLISHMENT,
WINFRITH

Vacancies exist at A.E.E. Winfrith,
Dorchester, Dorset, for

INSTRUMENT MECHANICS
(Electronic and Electro-Mechanical)
Applicants should be familiar with
the construction of Electro-Mech-
anical experimental equipment and
components; ability to read circuit
diagrams and drawings, and to con-
struct, wire and test electrically
complex equipment is desirable.
Duties will include the major over-
haul and repair of a wide variety of
electronic and electro-mechanical
equipment including potentiometric
recorders, moving coil instruments,
pressure, vacuum and flow trans-
ducers, oscilloscopes, signal and
pulse generators, all types of ampli-
fiers and high vacuum Ionisation
gauges.
Housing may be available to the
successful applicants, but this
would be determined at the time of
interview. Excellent working con-
ditions including sick pay and
pensions schemes.
Further details of conditions of
employment, rates of pay and
application forms may be obtained
from the Labour Department,
A.E.E. Winfrith, Dorchester,
Dorset, quoting Reference Number
IM/PW/PT.
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IIMITI11111101

,WEVEYE
A low priced CCTV CAMERA

Modern circuit design, the use of tran-
sistors and semi -conductors have been
instrumental in the production of this
equipment at the really low cost of
119 guineas. The Neveye has been
designed to work direct to any standard
domestic TV receiver from ordinary
mains supply. The output from the
camera is a composite modulated radio
frequency signal and is tunable to any

channel in Band I on the British 405 line
system or, alternatively, on the Continen-
tal 625 line system. The operating
voltage is 210-240 volts, 50 cycles AC.
Power consumption 50 watts. The
mechanical specifications of the equip-
ment are: weight 7lbs., mea-
surements 112 x 5Z x
all cameras are fitted with
a 4ths tripod bush.

SEND FOR DETAILED FULLY ILLUSTRATED LEAFLET.
GNS

Nottingham Electronic Valve Co Ltd Main St., East Bridgford Notts. Tel. East Bridgford 321

TEST ENGINEERS
Industrial Control Equipment

Due to further EXPANSION AND PROMOTION we
have further vacancies for Test Engineers at Senior and
Intermediate levels. Sound knowledge of Radio and Electronic
Principles, preferably with experience of testing prototype
designs.
Staff Positions-Superannuation-Attractive Salaries.
Applications in strict confidence to:-
A. L. Mendleson, Personnel Manager, Lancashire Dynamo
Electronic Products Ltd., RUGELEY, Staffs.

COUNTY OF ESSEX
SOUTH-EAST ESSEX TECHNICAL
COLLEGE, Longbridge Road, Dagenham

MARINE RADIO
OFFICERS' COURSES
The College offers full -tune courses of
one or two years' duration leading to the
1st and 2nd Class P.M.G. Certificates and
the M.o.T. Radar Maintenance Certificate.
Applications for enrolment should be
made as soon as possible. Late enrol-
ments may be considered up to 11th
September, 1961. Officers possessing the
P.M.G. 2nd Class or both 1st and 2nd Class
Certificates may join the course at appro-
priate points to complete their qualifica-
tion.
For further particulars apply to the
Principal.

County Borough of Bolton-Education Dept.
BOLTON TECHNICAL COLLEGE

PRINCIPAL A. J. JENKINSON, M.A.
ELECTRICAL ENGINEERING DEPARTMENT

HEAD OF DEPARTMENT
A. C. NORMINGTON, B.Sc.(Eng.), M.I.E.E ,
M.Brit.I.R.E.
DIPLOMA IN ELECTRONIC ENGINEERING
A three year full-time course for the College
Diploma.
Entry requirements: Four G.C.E. passes,
including English language, Mathematics and
Physics at " 0 " or " A " Levels.
Diplomates are exempted from: The entire
examination of the British Institution of
Radio Engineers.
Parts I and II of the examination of the
Institute of Electrical Engineers.
Further particulars from the Principal, Bolton
Technical College, Manchester Road, Bolton.

MURPHY RADIO

LIMITED

Have a vacancy for a RADIO
ENGINEER in their
Welwyn Garden City Fac-
tory Laboratory.

The position demands a
sound knowledge cf Tele-
vision and Radio circuits and
testing techniques. No de-
sign work is involved, but
the Department is concerned
with maintaining the high
standard of the product.
The appointment offers ex-
cellent prospects for the
right man.

Apply giving full details of
experience, age, etc., to the

Personnel Officer (P.C.93)
Murphy Radio Limited,

Bessemer Road,
Welwyn Garden City,

Herts.
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SWISSAIR SWISSAIR,
Swiss Air Transport Company Ltd.,

has vacancies for
HIGH -FREQUENCY MECHANICS

(Radio Mechanics, Radio Electricians and
Fitters), in its Radio Workshop at Ziirich-Airport.
The Work consists in servicing wireless and radar
equipment of aircraft (LORAN -Navigation and
Communications equipment, Radio -compass, etc.)
as well as the technical maintenance of a DC -8
Flight Simulator.

Requirements :-
Technical training should be completed and
the appropriate certificate(s) obtained.
Practical experience.
A basic knowledge of the German language.
Minimum age 23 years.

Swissair offers :-
Steady working conditions, adequate
monthly salary (according to age, ex-
perience and qualifications), plus certain
allowances and travel expenses.

Those interested in becoming conversant with
the newest and latest radio and electrical aids to
flight -techniques, are invited to obtain an application
form from SWISSAIR, 126 Regent Street, London,
W. I.

The application form should be completed in
handwriting and returned with photo, copies of
certificates and references to our representative at
the above address (not to Zurich).

ENGINEERING AUTHORS
One of the leading Companies in the electronics field
located in the Home Counties, wishes to strengthen the
Group responsible for preparing technical publications and
maintenance manuals of their products. Vacancies exist
for Senior Authors in the Radar, Data Processing,
Microwave Communications, High Power Transmitter
and Television Studio fields. These are senior appoint-
ments on the Company's permanent staff. Salaries will
be attractive and will normally be in the range £ ',too to
k1,400 p.a.
Some junior posts are also vacant, and candidates without
the experience necessary for the senior appointments will
be considered for these, which carry excellent prospects
for advancement.
Reply in confidence to Box WW rot 6 LPE 60,`62 St.
Martin's Lane, London, W.C.2.

ASSISTANT ENGINEER GRADE I (RADIO)

Required by TANGANYIKA GOVERNMENT, Police
Department, on contract for one tour of 21/27 months, com-
mencing salary (including Overseas Allowance) £1,287 a year
in scale rising to £1,671 a year. Gratuity 25% of total salary
drawn. Outfit allowance £45. Free passages. Liberal leave on
full salary.

Candidates under 40 years of age, must have a wide experience
of installation, running and maintenance of medium and low
powered H.F. and V.H.F. equipment together with ancillary
apparatus. Experience of telephone and teleprinter practice,
erection of lattice and other masts and installation and main-
tenance of generating plant an advantage.

Apply to CROWN AGENTS, 4 Millbank, London, S.W.1.
for application form and further particulars, stating age, name,
brief details of qualifications and experience and quoting
reference M2A/51288/WF.

"6 plus 1" TRANSISTOR RADIO KIT
I UNBEATABLE VALUE!

MANUFACTURERS' CURRENT PRODUCTION
OFFER. A fortunate bulk purchase enables us
to offer one of the season's most outstanding bargains
in Portable Transistor Radio Kits. This kit is a
modern, sensitive quality circuit Receiver Unit
with all the latest features. Six BVA transistors
and 1 diode, printed circuit, med. and long waves.
Ferrite aerial, car radio input 500 mW., push-pull output into 3 ohm speaker, calibrated
dial and slow-motion tuning, etc. Size approx. 9 x 2fin.

KITof Parts including 5
printed circuit

BARGAIN OFFER ! 26/19/6
Complete KitSET of 6 Transistors and 1 Diode, 45/-._ less speaker

Speaker 7in. x 3fin.-ONLY 15/6, cars. 1/6. Send 3d. stamp for full Carr. 2/6
details. Circuit and Instructions 1/6. Cabinets now available 25/- extra.- - - - -
BARGAINS PL

GARRARD
AYKR UNITS

SINGLE PLAYERS:
Model 4111' £611716. Carr. 3/6.
Model TA Mk. 2 £711916. Carr. 3/6.
Model 4HF. 217119/6. Carr. 4/6.
AUTOCHANGERS:
Model EC 210 with plug-in GCS head,
10 gns. Carr. 4/6. Model A Transcrip-
tion Auto Changer -just released.
£1811916. Carr. 6/-.

Comprehensive range in stock.

COAX 80 ohm CABLE
High grade low loss Cellular Air Spaced
Polythene-lin. diam. Stranded Cond.

Now only 6d. a yard.
BARGAIN PRICES -SPECIAL LENGTHS
20 yds. 9/.. P. & P. 1/6. Coax. Plugs 11-.
40 yds. 17/6. P. Si P. 2/...1 Sockets, 1/-.
60 yds. 25/-. P. & P. 3/. Couplers. 1/3.

VOLUME CONTROLS -5K-2 Meg -
ohms. iiin. SPINDLES. MORGANITE
MIDGET TYPE. ltin. diam. Guar.
1 year. LOG or LIN ratios less Sw.,
3/-. D.P. sw., 4/6, Twin Stereo less
Sw., 6/6. D.P. Sw.,

CONDENSERS -Silver Mica. All values
2 pf. to 1,000 pt., 6d. each. Ditto, ceramic
9d. Tub. 450 v. T.C.C., etc., .001 mfd. .0
and .1/350 v., 9d. .02,1/500 v., 1/-. .25
Hunts 1/6. .5 T.C.C. 1/9 etc., etc.
CLOSE TOL. 8/MICAS. 10% 5 pf.-500 pf.,
13d. 600-5000 pf., 1/-. 1% 2 pf.-100 pf., 9d.
100 pf.-500 pf., 1.1d. 575 pf.-6000 pf., 1;6.
RESISTORS -FULL RANGE 10 ohms -111
megohnis 20% f & t w., 3d., t w., 5d. (Midget
type modern rating), 1 w., 6d., 2 w. 9d.
HI -STAB. 10% f w., 5d. 1 w., 7d. 6%

w., 9d. 1% w.,1/6.
W/W RESISTORS. 25 ohms to 10K 5W.,
1/3, 10 w.. 1/6. 15 w.,
PRE-SET T/V POTS. W/W 25 ohms -50 K.,
3/, 60 K-2 Meg. (Carbon) 3/-.

NEW VALVES GUARANTEAELDLBOXED
1T4 8/- ECL82 10/6 PCF80 9/6
1R6, 1057/9 ECL80 10/6 PCI,83 12/6
384, 3V47/6 EF80 8/- PCL84 12/8
DA 9/- EF86 12/6 P1.81 12/6
DF96 9/- EL84 8/6 P1.82 9,6
DK96 9/- EY61 9/8 PL83 10/6

EY86 10/- PY32 12/6
ECC81 8/- EZ81 7/8 PY81 9/6

ECC83
GZ32 12/6
PCC84 9/6

PY82 7/6
U22 12/6

JASON FM TUNER UNITS
Designer -approved kits available.
FMT1. 5 gns. 4 valves, 20/-.
FMT2, £7. 5 valves, 37/6.
JTV Mercury, 10 gns. 3 valves 25/-.
STYE, £13/19/6. 4 valves, 32/6.
NEW JASON F.M. HANDBOOK. 2/6.
48 hr. Alignment Service, 7/6 plus 2/6

Electrolytics All Types New Stock
TUBULAR CAN TYPES

25125 v. 5012 v. 1/9 8+8/450 v. 4/6
50.50 v. 100/25v.2/- 32+22/275v. 4/8
8,450 v. 4250 v.2/3 50+50/350 v. 6/6
16+16/450 v. 5/6 60+250/275 v. 12/6
32- 32'450 v. 6/6 100+200/275 v. 12/6
Transistor Midget Types -a0 values 1 mid. to
100 mid. 19 ea. 8v/12v.

,------- -
TRANSISTOR BARGAINS!

1Brand New-BVA 1st Grade.
0044 . 10/6 874 9161

10045 9/6 873 9/-
0081 ... 7/6 GET114 6/6
2/0081 ....15/6 0072 7/6
XA102 10/- 0070 5/6
X&101 .. 9/6 0071 6/- 1

XB103 .. 7/6 GEX34 . 2/9
xe101 .... 8/6 0A70 2/9 I
SB305 9/6 0A81 2/9

We manufacture all types Radio Mains
Trans!. Chokes, Quality 0/P Trans..
etc. Enquiries invited for Specials,
Prototypes of small production runs.
Quotation by return.

SPEAKERS P.M. 3 ohms. 21.in. Elm
17/6. Goodroans 18/6. Sin. Rota 17/6
6in Elm 18/6. 7to. x En. Goodmans

Sin.
1420/-.

10in. R. x A. 25/-
91n. x 6in. Goodman, 25/-. E..1

SPEAKER FRET -Expanded Bronze am
dised metal 8 x 8in.. 2/3; 12 x Sin., 3/-
12 x 12in., 4/6; 12 x 16in., 6/-; 24 x 12i n
9/-; 36 x 12i n., 13/6. etc., etc.
TYGAN FRET (Contemp. pat.), 12 x 12i n.
2/-; 12 x 18i n. 3/-; 12 x 24i n., 4/-; etc

RECORDING TAPE -Famous American Columbia (CBS) Premier quality tape at
NEW REDUCED PRICES. A genuine recommended Quality Tape -TRY IT!
Brand new, boxed and full guaranteed. Fitted with leader and atop foils.

Standard Long Play Double Play
5i n. 600ft. /5/- 900ft. 19/6 1200ft. 31/6
Olin. 900ft. 16/6 1200ft. 22/6 1800ft. 39/8
7i n. 120011. 21/- 1800ft. 32/6 24000t. 47/6

Post et Pack., per reel, 1)- plus lid. ea. for additional reels.
SPECIAL OFFER. 3im mfrs. surplus tape, 226ft. 5/6. P. & P. per reel 6d.
TAPE REELS. Special offer. Mantes. surplus. Replacement plastic spools. 7in.
3/6. Odin. 3/3. Sin. 3/-, 31n. 2/8.

I- TAPE RECORDER
KIT ONLY £16 10s.

I.atest 5 -valve circuit based on Mullard's
design. Magic eye and tone controls.
Printed circuit already wired. A
sensitive quality recorder. B.B.R. Kit
95/-. B.S.R. Tape Dealt g9/10/.,
Collars Kit 26/51-. Collaro Tape Deck
212/10/, Set of 5 valves 45/,
Special Unit Kit Prices --Send stamp
for detailed fist. Handbook (full
details 2/6.

Only a few Terms: C.W.O. or C.O.D., post and packing up to +lb. 7d.

items are (lb. 1/1; 316. 1/6; 5113. 2/-; 101b. 2/9.

listed from
Our com-
prehensive
stock.
Write now
for full
bargain
lists. 3d.

J

RADIO COMPONENT

SPECIALISTS Established

70 BRIGSTOCK RD., THORNTON HEATH, SURREY
Tel. THO 2188: Hours: 9 a.m.-6 p.m. I p.m. Wednesday.
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Z. & I. AFRO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2

Tel.: AMBassador 0151/2 Cables : ZAERO, LONDON
A.R.B. Approved Stockists

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2 Tel.: LANgham 8403
Please send all enquiries, correspondence and Mail orders to Head Office

LAE-2 HEWLETT PACKARD
U.H.F. SIGNAL GENERATORS

Frequency range: 520-1,300 R.F. or pulsed.
Output: 1µP to 100 mV into 500.
Pulsed output: rectangular envelope 100% modulated.
Internally or externally synchronised. Pulse rate: 60-
2,500 cis.; pulse width 2-30µsec.: pulse delay 3 to 300µsee.
The instrument is supplied complete with set of calibra-
tion and correction charts. Power supplies 115 v. A.C.
PRICE: fully overhauled and guaranteed £135 0 0

Packing and carriage £1 0 0

MEASUREMENTS CORPORATION
TYPE 84 SIGNAL GENERATOR

Range 300.1,000 me/s. In one band, directly calibrated.
Accuracy ±.5%. Output .1µV-100mV into 500. Inter-
nal sinewave modulation at 400-1,000-2,500 c/s up to
30% and pulse at 60 to 100,000 p.n.s., 1 to 50µsec wide,
with delay variable from 0 to 50µsec. Power supplies
117 v. A.C. Calibrated Inductive attenuator. Fully
overhauled and guaranteed £220 0 0

HETERODYNE WAVEMETERS
T8-173 Heterodyne Crystal Controlled Frequency Meters
range 90 to 450 Me/s. Individual Calibration Books with
numerous crystal check points. Accuracy .005% nom-
inal and .01% interpolation. Power required; dry
batteries 6 V. and 135 V. PRICE, fully overhauled and
guaranteed £120 0 0
T8-175 Heterodyne Crystal Controlled Frequency Meters.
range 80 to 1,000 Mc/s., otherwise as above. PRICE
Cully overhauled and guaranteed £150 0 0

Also BC -221 and LM -14. Pies:, write for details.

MARCONI TYPE TIME -18 FIELD
STRENGTH METERS

Transportable test set for measuring field strength of
signals in the range of 150 kc/s. to 25 Me/s. The Instrument
consists of sensitive superheterodyne receiver providing
1.F. bandwidths of 120 and 600 c/s., interchangeable
aerial systems to cover complete range, and substitution
oscillator. Output of the instrument can be read on a
meter, recorded or displayed on an oscilloscope screen.
Field strength measurements range from 1µV/metre to
5V /metre with an accuracy of 10%. All readings are in db
with reference to 14V/metre and no calibration curves
are required. 6 V. accumulator operation. Fully over-
hauled and guaranteed £220 0 0

CT -82 NOISE GENERATOR AND
RECEIVER NOISE FACTOR METER
Portable Mains operated instrument providing noise
signal in the frequency range of 100 Ire's. to 160 Mc/s.
and measuring the output of the receiver. 3 -step input
attenuator. Output impedance 43, 75 and 40011. 115/
230 V. operation.
PRICE. fully overhauled and guaranteed £55 0

Packing and carriage £1 0 0

MARCONI TYPE TF-885A VIDEO
OSCILLATORS

Frequency Range 25 c/s. to 5 Mc/s. for sinewave output
and 50 c/s. to 150 kc/s. for squarewave output, covered
in two bands; max. output 1 W. Into 1,0000 sinewave
and 30 V. peak squarewave. Distortion better than 3%
at full power. Fully calibrated attenuator. Mains
operation.
PRICE, fully rebuilt to the original specification and
guaranteed £150 0 0
Packing and carriage £2 10 0

MARCONI TF-195L BEAT
FREQUENCY OSCILLATOR

Frequency range 0 to 40,000 in two ranges. Power
output 2 watts max. Total harmonic distortion less
than 1.5% at .5 watts output and less than 2.5w. at 2
watts between 80 el. to 15 ke/s. Frequency calibra-
tion accuracy +1.5% approx. Mains operation. PRICE
fully overhauled and guaranteed 185 u 0

Packing and carriage £1 10 0

TS-102/AP PULSE GENERATOR
The Instrument provides: triggered pulses, .8p.sec. wide
at 30-35 v. ampl. positive or negative, into 72(1 load,
at a rate of 500-800-1,600-2,000 c/s. and marker pulses
.4µsec. wide spaced at 3p.see. continuously variable
from .3 V. ?darker pulses can be delayed with respect
to trigger pulses from 0 to 360°. Marker pulses spacing
accuracy ±1%. 115 V. A.C. operation.. £18 0 0

Packing and carriage 15/-.

HIRE PURCHASE TERMS
AVAILABLE FOR THE FOLLOWING COMMUNICA-

TIONS RECEIVERS.
MARCONI CR-100. 60 kcis to 30 Mc/a in good working

order. Cash price £25 0 0
Ditto fully overhauled to the manufacturer's specification

and guaranteed for 12 months £45 0 0
RCA AR -88D. 540 Ws to 32 Mc/s., in good working

orde . Cash Price £35 0 0
Ditto fully overhauled to manufacturer's specification,

with replated chassis and rewired where neccet.ary.
guaranteed for 12 mouths. £85 0 0

MARCONI CR-150. 2-60 Me/s. Dual Superhet. "S'.
Meter. Complete with external power pack for mains
operation, fully overhauled and guaranteed for 12
months £75 0 0

Please write for details of M.P Terms.

SPECIAL RECEIVERS
R-1350; frequency range 130-520 Mors. in two bands.
Tuned coaxial line Input circuit, crystal mixer, CV -52
local oscillator, four IF stages at 13.5 Mc/s. and bandwidth
of 3.5 Me/s. and 420 ke/s., detector, Video Amplifier and
Cathode Follower Stage, Beat Frequency Oscillator.
Video or Audio output. Sensitivity approx. 10µV. for
6.1b S/N ratio. External mains power supply unit.
Fully overhauled and guaranteed, complete with power
supply unit for 230 V. mains operation .. £95 0 0
R-1294; frequency range 500 to 3,000 Mc/s. Tuned coaxial
line input circuit, crystal mixer, CV -52 local oscillator.
Four IF stages at 13.5 Me/a. and bandwidth of 3.5 Mc/s.
Detector and two LP stages. Separate power supply unit.
Is required. Fully overhauled and guaranteed, without
power supply unit £85 0 0
External power supply unit can be supplied at extra
charge.
HALLICRAFTER S -27C; AM/FM reception in the range of
130 to 210 Mc/a. in one band. 117 V. A.C. operation. Fully
overhauled and guaranteed £90 0 0
TELEFUNKEN anieoiemint Receiver 400-800 Me/s.
I.F. 2.25 Mc/s.: R.F. sensitivity at 400 Mcis-10/./V for
S/N of 10 db; Mixer-OscillatorFour I.F. stages and two
A.P. stages. Power supplies 230 v. A.C £110 0 0
AN/APR-4. The receiver unit Is essentially an I.F.
Amplifier with the associated audio and video stages and
mains (115V. AC) power supply unit. I.F. 30 Mc/s.:
bandwidth 4 Mc/s. and .6 Mc/s; I.F. sensitivity from
35 to 56µP. Different frequency ranges are obtained
by means of Interchangeable plug-in tuning units con-
taining mixer and local oscillator stages. These units
are available for the following ranges: 38.95 M
74-230 Mc/s.; 300-1,000 Mc/s. and 1,000-2,000 Me/s.
Prices on application -please specify the ranges required.

AVOMETERS MODEL 7
Fully overhauled and guaranteed £12 10 0 P.P. 10/ -
Ditto Mark if £13 0 0 p.p. 10/ -

Leads: 15/. extra per pair.

OSCILLOSCOPES
COSSOR TYPE 1035 DOUBLE BEAM. Time Rase
15µsec. to 150 millisce. triggered or free running. Y1
Amplifier gain 3 to 3,000, with frequency response up
to 7.0 Mc/s. for low gain and up to 60 ke/s. for high gain.
Y2 Amplifier directly calibrated In Volts £100 0 0
AIRMEC TYPE 733 SINGLE BEAM. Time Base li.tsec.
to .5 sec. sweep. triggered or free -running. Amplifier
Frequency Response D.C. to 6 Mclii. for sensitivity of
200 mV/cm. and 30 c/s. to 30 lee/s. for sensitivity of
20 mV/cm. Automatic brilliance control. Adjustable
1DIT Voltage. Mains operation £75 0 0
EMI TYPE 3794TA HIGH SPEED WAVEFORM VIEW-
ING OSCILLOSCOPE. Time Base 1.5µsee. to 50 najsee.
triggered or free running. " Y " amplifier provides
sensitivity of 2 to 120 mm/V. Time rise .07/tsee. Fre-
quency response D.C. to 5 Me/s. for 2.5 db. down. Time
measurements range .1psec. with an accuracy of +2%.
Voltage measurements range 0-500 V. D.C. or R.M.S.
In six ranges, with accuracy of .3% P.S.D. Mounted on
a trolley, with mains power supply unit. P.P. 50/-

2130 0 0
TS-239/UP HIGH SPEED OSCILLOSCOPE. Single
Beam. Sinewave observable 10 c/s. to 5 Mc/e. Minimum
rise time .08µsec. Sweep time .5f.tsec. to 50,000µsee.
triggered or free-ninning. Calibrating Voltage .1 to
IV peak. Brightness modulated timing marks of
.2.1-10-100-500µsec. Sensitivity .1 to 100 V. for an
image sire of .6in. Illuminated graticuie with adjustable
brightness. 115 V. operation. Complete with accessory
cables and probe £180 0 0

TURNER MODEL 32 Bin. ROUND FLUSH -MOUNTED
MOVING -IRON METERS.

0-300 V. A.0 £4 0 0
Other Calibrations £4 10 0

RADIO TRANSMITTER -RECEIVERS
MAR TYPE TRANSMITTING AND RECEIVING INSTAL.
LATION. 10 -crystal channel operation in the range
225.390 MO. This is an extremely flexible equipment
suitable for operation from 12, 24, 115 or 230 V. A.C. or
D.C. Complete installation is enclosed in three separate
units, each housed In steel watertight case. Eleven
crystals only are required to cover all ten channels.
PRICE, complete with all accessories, ready to work

£220 0 0
691 SERIES UHF TRANSMITTING AND RECEIVING
INSTALLATION. 10 crystal channels in the range of
277 to 283 Mole. FM/AM operation. Complete Installs-
tion is enclosed in two separate unite, each of which mu
be used independently. These are: Transmitter with its
mains power supply unit and receiver with its maim
power supply unit. Transmitter and Receiver Units
are also available separately.
PRICE of complete installation ready to work

£230 0 0
Please send for further details.

RT-I59'URC-4 POCKET SIZE
WALKIE-TALKIES

Two crystal channels in the band 120-130 and 240-260
mc/s.
Fully self-contained. Dimensions 61in. x 2m. x 3fin.
with aerial folded. Weight 2 lbs. without batteries. The
set uses Mallory Mercury batteries which clip to the back
of the set.
PRICE, fully overhauled and guaranteed, without
crystals, with one battery £32 each

H.T. FLASH -OVER TESTERS
Test voltage continuously 1: dibble from 0 to 5 kV.
A.C. or D.C. Power supplies 23u V. A.C. Complete with
probes.
PRICE, fully overhauled and guaranteed.. £28 0 0

Packing and carriage £11101-.

H.T. LEAKAGE INDICATORS
A.31. Ref. No. 50/2124

Portable Hand Operated H.T. Tester for testing leakage
of Aircraft Ignition Leads. Meter calibrated directly
in megohms. Completely rebuilt and fully guaranteed.
Complete with two H.T. leads fitted with crocodile clips.
PRICE £21 0 0

Packing and carriage 15'-

BONDING TESTERS
Portable instrument for measuring resistance of bonding
under conditions of high current. Scale calibrated from
0 to .100, first division being at .0020. Complete with
pair of special test leads of heavy cross-section, fitted
with special test prods £8 15 0
NIFE cell for use with the above £3 10 0

AUDIO OUTPUT METERS
TAYLOR 150A measurements range 0 to 5 watts In
5 ranges; 50 settings of impedance from 2.5 to 20,0000

£25 0 0
TAYLOR 160A: measurements range 0 to 2.5 watts in
five ranges; 10 settings of impedance from 2.5 to 20,0000

£22 0 0

MARCONI TYPE TF948
FM/AM SIGNAL GENERATOR

Frequency range 20 to 80 Mc/s In two ranges. Built-in
Crystal Calibrator with audible beat indicator. Output
litV to lmV into 7511 and fixed high output of IV.
Internal pulse, AM and FM modulation at 300, 1000,
1600 and 3000 c/s. Max FM deviation 600 Ws. Pro-
vision for external modulation. Power supplies 100/
150 V. and 200/250 V. Fully overhauled and guar-
anteed £200 0 0

PORTABLE METERS
Bin. Mirror scale grade I Moving Iron Meters, calibrated
0-160 V. A.C./D.C., enclosed in a polished wooden case
with lid and carrying strap. New and guaranteed

£3 0 0

WESTINGHOUSE SELENIUM
RECTIFIER POWER UNITS

Input 115/230 v., fully smoothed and fused. Output
adjustable from 80 to 140 V. D.C. by means of fine and
coarse tap switches in the secondary winding. Maximum
current 400 mA. continuous. Dimensions 171in. x
1011n. deep x 3lin. high ....pp. 7/6. 40/-.

" S" METERS
21n. Rd. Panel Mounted Signal Strength Meters. Basic
movement 1 mA. D.C. Translucent scale with provision
for Internal illumination, calibrated hom 0 to 20 "S"
units at half scale and from 0 to 40 db above 20 " S "
units. Suitable for HRO receivers. 35/-.

ALL THE ABOVE EQUIPMENT WILL BE SUPPLIED FULLY OVERHAULED AND GUARANTEED FOR TWELVE MONTHS
FROM THE DATE OF PURCHASE.
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HIGH SPEED RELAYS
SIGMA TYPE 411 OR ALLIED TYPE G.
1B 1 Amp. contact, 5,0000 coil. Current 4 mA.
.5 mA. Will operate with change of current of .2 mA.
Secondhand 5/6
STEVENS ARNOLD TYPE 358 MILLISECOND.
Sealed, Octal Base..24V. 1,4000 Coil, 1 C.O. contact 17/ -
SIEMENS TYPE HIGH SPEED SEALED RELAYS.
1 C.O. 500 mA. contact. Twin Coil 2 x 1450. Operating
current 16 mA, with coils in series and 30 mA. with coils
in parallel. Secondhand 5/ -

POST OFFICE RELAYS
Secondhand -guaranteed.

Type 600: 6000 Coil, 2 CO contacts 6/6
Type 3000: 5000 Coil, 2 CO contacts 7/6
Type 3000: 1000 Coil, 213+251 contacts. Operates on

7/8

MINIATURE AND MIDGET RELAYS
STEX-20. (Allied Control), 2 CO contacts at 2 Amps.
3000 Coil. Operating current 35 mA., release 20 mA. 5/-
55251 kRBM), 1M contact at I Amp., 270D Coil, Operat-
ing current 35 mA., release 10 mA. 3/6
55252 (RBM), 3M contacts at 1 Amp., 2700 Coil, Operat-
ing current 45mA., release 25 mA. 5/-
55838 (REIM), 1 CO contact at 2 Amps., 3000 Coil.
Operating current 40 mA., release 20 mA 3/6
S.T.C. Relays, secondhand, in good condition and guaran-
teed. Overall dimensions llin. x lfin. x fin.

1M contact at 5 Amps., 2500 Coil. Operating current
40 mA., release 15 mA. 6/6
21.0. bifurcated contacts at 500 mA., 7000 Coil, operat-
ing current 16 mA., release 5 mA. 7/ -

HEADPHONES
DUI (low resistance), brand new; can be used as sound
power microphones 10/ -
HS -30 American Lightweight Headphones, Low Im-
pedance 15/ -
Ditto with High -to -Low Impedance Transformer in-
orporated in the cord 17/6

E.H.T. METAL TUBULAR RECTIFIERS
Half Wave; Max. r.m.s. volts 1220V. at 2MA.
Screw Terminals 7/8
Solder Terminals 5/-

I'. P. 9d. per rectifier.

MEDIUM POWER GERMANIUM
RECTIFIERS
T Yl'E 03531.

Peak inverse Voltage 3006' at maximum rectified current
of 500mA. Screw terminals 10 6 P P. 94.

REVERSIBLE I2V. D.C. MINIATURE
MOTORS

Delivers approx. 5 Watts power at 7,000 r.p.m. Dimen
sions 151n. long x ltin. dia. Shaft extension .077in.
dia. x .4ln. long. Centre -off reversing switch integral
with the motor. Self -lubricated sintered bronze bearings.
Brand new 15/6 post free.

BTH TAPE DECK MOTORS
200-250V. AC. output 2 watts at 1,450 r.p.m. Can be
run either way by reversing end shields. Secondhand
guaranteed 17/6. P.P. 2/..

CRYSTAL OVENS
Thermostatically controlled 230V. AC mains operated
crystal ovens, maintaining a temperature of 65°C.
5*. Complete with crystal chassis for mounting five
B7G twin crystals, with crystal switch..  10/, p.p. 2/6.

VENNER 8 -DAY TIME SWITCHES
For plug-in mounting. I make and 1 break every 24
hours. 24 -hour dial with night and day marking. Con-
tacts capacity IA. at 250V. Complete with key. Second-
hand, guaranteed 27/8. p.p. 316.

VARIACS TYPE 80
Toroidal Wound limited range Variable Transformers.
Input 200-240V.; Output 220V. at 7.5 Amps. Second
band, but guaranteed £4 pp. MI-.

SUB -CHASSIS FROM TR-1985 AIRCRAFT
CRYSTAL CONTROLLED 10 -CHANNEL

TRANSMITTER-RECE 1VER
Transmitter Chassis Type 81.
Frequency range 100-25 me/s. Consists of 4.86 me/s.
crystal oscillator (CV -136) coupled to Balanced Modulator
(two CV -138) to which a signal at half the final receiver
frequency is applied. After mixing the resulting fre-
quency is doubled at CVI36, A.F. modulated at QV04-7
and finally amplified at TT -15. PRICE, complete, but
less valves 3/6. P.P. 2/9.
Modulator Chassis. Consists of microphone amplifier
CVI31. Telephone Amplifier CV -136, and push-pull
audio ampIllier-two CV -133. Less valves 5/-, p.p. 2/-.
Esc:elver Chassis type 119.
Frequency range 100126 me's. Consists of crystal oscil-
lator tuned to the third harmonic, CV -136, trebler, CV -131i
and doubler CV -I38, tuned RF stage CV -138 and Mixer
CV -138. Less valves 5/-. P.P. 2/6.
LF. Amplifier Chassis. Three stage IF Amplifier -two
CV -131 and one CV -138, Detector and AVC Diode CV -
140. Squelch valve CV -138 and AVC Amplifier CV -138,
Intermediate frequency 9.72 me/e. Bandwidth 90 kc/s.
Less valves 5/-. P.P. 3/6.
For valves see list below:
also available
DYNAMOTOR UNITS from the above sets. Input
24/28V. DC Output 250V. HT fully smoothed, at up to
200mA. and Grid Bias supplies of -50V. At one end of
rotary transformer the channel change drive mee'lanism
is mounted. PRICE 17/6. P.P. 5/-.

RATCHET MOTORS I2v.

1 Amp. (Impulse Motors)..5.75
ohms 3/6 each

Packing and postage 1/0

0A2 .. 6/- 306 4/- 676 316 DAF96 7/8 GM5B 20/- U20 .. 8/6
0A3 -101-
0B2.. 6/-

..
3Q4 ..

71-394 .. 5/-
0F64 10/.

61S0'" 7/. TESTED and GUARANTEED VALVES 01r91 51.6J 5/-
0010020/-
GT1C 10/-

U50 71-
UCL83

0E3 8/-
oca .. 5/6

3V4 .. 6/8
45628 15/-

6K7 4/-
6K7G 3/- 41MP 111-

DF92 3'6
5654..10/- DF96 7/6

GU20/21
401-

12/6
UF80 7/6

OD3 .. 5/6 4831120/- 61(80 71- 42 5/- 5663..10/- DH63 6/- GU60 20/- 17184 8/-
u24.4 5/6 4C35 60/- 6L50 6/-

..
46 6/-

SPECIAL OFFER 5670..10/- DK9I 6/- 111.2 3/- VP13C 5/-
1A3 .. 3/- 4032 100/- 0L0 9/- 69 .101- Any 5678 8/- DK92 9/. 00L41 4/- VH21 3/6
1AH4 51. 55621 25/- 6L6G 7/- 75 5/6

twelve of the following types (In any combination of
half 5687 ..10A DL68 10A KT8 27/6 VR22 7/-

1AX2 10/- 5022 120/- 6N7 6/-
..

76 5/-
types) are offered at less than the usual cost, namely

list 5702..15/- DL92 5/- KT33C 6/- VR40 10/6
1B32 5/- 5R4GY 9/. 6Q7G 6/- 80 6/- 20/-, plus 2/-, for p.p.Um ...Paris.), our prices

5751 .. 8/- DL93 5/- KT36 20/- VR53 4/-
1835A 20/- bRYWGY 65A7 7/- 83 101.

are given in brackets)
. 5763 ..10/- DL94 616 KT66 12/6 VR54 1/6

1838 50/- 15/- 68567 3/-
.

83V 91- IL4 (30 6.76 (3/8) 717A 14/-)'1200-80 (5/-) 6783WB D195 71- ICT81 17/- VR55 8/-
1B41 501- 51'4 9/- 68.17 6/-

..
85A1 9/- 2C34 (VI) 6K70 13/-) 955 13/-) TTI1 (3/-) 25/- DL96 7/6 KTZ63 9/- VR56 4/6

1844 40/- 51740 5/- 68K7 5/8 05A2 7/6 31324 15/-1 68/17 (3/-) ARP34 14/-) VR56 14/6) 5786 200/- DLS10 4/- MH4 5/- VR57 6/-
1G6GT/G7/- 6V40 10/. 6SL711T 89 ..10/- 6AC7 (3/- ) 6687 (31-) DISH (4/- ) VR65 14/-) 8787 ..10/- EA76 7/6 M111.1 3/6 VR65 4/-
114 3/6 6Y3GT 8/- 6/6 100TH 60/- 6AG5 (3/-) 12A6 (3/-) EAC91 14/-) VR135 (4/-) 6814 .. 9/- EABC808/- ML6 6/- VR66 3/-..
1105 6/- 523 .. 7/- 69N7GT 4/- 117260T13(38 MO VR136 4/- MSPEN 5 VR75-30
1LN6 5/. 524 .. 9/- 6987 3/- 10/.

Ec. (3/-) VRI37 (4/8)6134 1216) 12.1fiGT (3/6) 6852 _10/. EBF89 8/. 8/- 10/-
1114 .. 6/- 5240 7/- 6V6 9/- 220PA 7/-

,,,
606 (6/-) 128567 ($/-) EF92 (o/o) VX32118 (5/6) 2599A 10/- EC91 3/- MSPEN 7 VR78 5/ -

IBS 6/- 6A6 .. 5/- 6V6GT 5/6 323B 40/- 6C6G (2/61 13D1 (51-) N616A 14/-) VX8190 (5/8) 5949/1907 ECX:3I 5/- 8/- VR91 1/6..
184 .. 6/- 6A7 9/- 6X4 . 5/- 357A 80/- 6J5G 13/-1 39/44 (3/. , NGT1 (3/6) Y62 (5/.0 600/- ECC32 4/- NOT1 3/6 VR92 U-
M .. 6/- 64B7 4/- 6X5OT 5/- 303A 201- 5998..15/- EIC81 6/- NR16A 41- VR100 6/-
1T4 .. 4j.
inGT 6/-

6AC7 3/-
6AD4 201.

6Y80 6/-
624 .. 6/-

446B 10/-
559 3/.

6005.. 9/-
6058..10/-

EOM 6/-
ECC83 7/-

N82 17/6
NTI8 80/-

VR101 201-
VR106 3/6

1U4 .. 7/- 6A(15 3/- 703 7/- 703A 30/- 6064..10/- ECC84 8/- NT20 3/6 VR107 6/-
1175 .. 6/- 6A07 7/6 7C7 51- 705A 15/- CATHODE RAY TUBES 6065..10/- ECC85 8/- NT99 10/- VR108 3/6
1Y 4/- OAKS 5/- 7E5 .. 5/- 716A 40/- 6101.. 7/- ECF80 10/6 PCC84 8/- VR135 216-
1X2A 7/- 6AK6 7/- 7@7 7/- 717A 41- 2AP1 ... .25/- 4/11 ..60/- 128P7 ....40/- 6111..15/- ECF82 10/6 PCF80 9/8 VR136 4/-
2A3 .. 5/- 6AK7 7/6 724 .. 4/- 801A 6/- 3BP1 ....17/6 6Bp1 ....50/- ACR1 ....20/- 6146..25/- ECH32 61 PC1,82 10/- VR137 4/6
2A6 .. 6/- 6AL5 4/- 11E2 201- 803 3CP1 ....15/- 6CP1 ....30/- 090 6189.10/- ECH36 8/- PCL83 11/- TS68 4/6
2216115 30/- 6A.515 4/6 11E3 20/-

-30/-
805

....80/_
3pP1  .15i- 5FP7 ...12/6 ,,,, 6213..151- ECL80 10/. PCL84 10/. V8110 4/-

2C26 2/- 6AM6 4/- 12A6 3/-
_30/-

807 6/6
...fa

3JP1 ... .40/- 66P7 ..140/- s" - 6278 ..80/- EF22 7/- PEN44 20/- V11120 4/8
2C26A 5/- 6AN5 15/- 12AH7OT 811 3'1P -I  '50/. 7BP7  .40i- DG7-5 ....55/- 7193.. 2/- EF37A 8/- PEN45 7/- 91,21(79)5/-
2C34 4/6 6AQ6 7/- 5/-

-20/-
813 ..60/- 7476.. 4/- EF40 10/- PEN46 6/- W76 5/-

2C39A 90/- 61).86 7/- 12AT7 6/- 815 ..30/- 8013A 30/- EF42 7/6 P136 11/- Y65 5/-
2042 25/. 6A970 201- 12AT7WA 829 . 25/- 8020 . .10/- EF50 1/6 P1,81 10/- .7461M 7/-
2C43 42/6 6AT6 51- 10/- 829B 50/- 9001 .. 4/- hF55 5/- P1,82 8/6 X62 5/6
2061 15/-
2062 12/-
2C53 60/-
2D21 6/-
2E22 151-
2E26 20/-
SRI 4/.
2£2A 7/-
3A4 .. 5/-
3A5 5/-

6AU6 7/-
6AV6 6/-
6840 10/-
6B8 .. 6/-
6B8G 3/-
6BA6 6/-
6BE6 6/-
6BR7 12/6
604 .. 2/6
6C6 .. 8/-

12AU7 6/-
12AU7 WA

10/-
12AX7 71-
12AY7 10/-
1208 3/-
12116 2/-
12J5GT 3/6
128A7Y 8/-
12807 3/-

832 ..15/-
838  .15/-
845 -25/.
861 ..90/-
866A 10/-
872A 201-
884 .. 7 /-
931A 60/.
955 .. 21- -967 .. 5/.---

KLYSTRONS
2K25

_
2.A1 726B .... £5 CV228 .... fa

2K26 .. £40 5721 .... £80 CV238  E5
2K41 .. 630 CV35 .... 65 K301 ... 6,4
2K28 Ea cvaa .... es K RN2A ....AH221
6BM6 .... £10 CV67 .... £5 KRN3 ... :

£4
£3

417A .... £2 CV116 ....4r1 KR5113/1 .... 8,z4
723A/B .  22/10 CV129 .... 24 K R516/21 .... 64
726A £4 CV217 .... £3 KRN6/3 .... FA

9002 .. 5/6
9003 .. 6/-
9004 .. 2/6
9006 .. 2/6
ACOIL 5/-

40/-
ARP3 3/.
ARP34 4/.

. -ARTH2 7/-
ARTP2 6/-

EF70 5/.
EF7I 8/-
EF72 5/.
EF73 5/-
E1e74 5/-
EF80 8/-
EF86 7/-
EF89 7/-
EF91 4/-
EF92 3/6

PL83 11/-
PT16 10/-
PY81 7/6
PY82 7/-
PX25 10/-
QF25 7/8
Q695/10 3/6-OVO4/712/0
- -RK ,2 6/-

RL18 12/6

X66 10/-
X8IM 7/-
Z21 ..10/-
CV62 80/-
CVSS 30/-
CV82 40/-
CV88 36/-
CV100 15/6
CY117 30/-..

3A/109B 6050 5/- 128117 3/. 958A 5/- ATP4 5/- EF95 5/-
EF96

RL37 2/6
RX21A

CV193 30/-

30/-
3A/147J

6C0 . 4/-
6C80 7/-

128.17 5/-
1281(7 5/.

991 .. 7/-
1005.. 2/6

Au7 15/-
AW2 3/6

3/-
EL35 71- 70/-

CY289 40/-
CV338 6/-

40/-
3A/148J

35/.
3B22 20/-

6086 4/-
60116 8/-
6D6 .. 6/-
6E5 .. 7/-

128N7GT
10/-

12Y4 2/6
13D1 5/-

1625.. 6/-
1632.. 6/-
2050 . 101-
2050W 15/-

MAGNETRONS
2.127 .. 22/10 4J53 .... £55 M508 ..CV370
2.131 25 6J30

£10

AW3 4/-
BT46 15/-
BT83 60/-
CC3L 7/-

EL37 15/-
EL94 7/.
EI,91 4/6
EL821 6/-

6130P 8/-04466100.
SP2
STV280/80

30/-

,.
CV4002 8/-
OV4034 5/-

37124 5/-
31324W25/.
313?6 20/-

6F6 .. 5/-
6F80 6/6
61,33 7/.

25L6GT/0
8/-

28t7 7/.

4024B 20/-
4033A 15/-
4061A 12/6

.  £2
2.139 .... 210 M518 - 4.153
2J48 ... . 210 MAY-Cnr- m528 _ evi802552.149 £18

series . 24

CY31 6'-
D42 5/-
DA30 30/.

ES11150
30/-

EY51 8/-

T41 12/8
TSP4 10/-
TTI1 3/-

CV4036 5/6
CV4054

10/-
3B28 15/- 6060 2/8 32 .. 6/- 4242A 35/- .

2J31 £10 714.4/Y .. £5 15 DA41 25/- EY86 10/- TT15 35/- CV4063 10/.
3B29 30/- 0110 1/6 35T  17/6 6517 . 6/- 4J31 e35 720CY .... £8cir 99 1 . £7

80
RY9131. TTI7 60/-R31 CV 4066 5/6

311200B 5/-
3CX100A3

BM 9/-
635 .. 4/8

38 .. 7/6
39/44 3/-

5544 100/-
6643..30/-

4350 .... £35 725A .... £2/10 CV994 . £7
1,),490 3/-

A100
EZ80 6/-
EZSI 7/-

601-
TZ40 40/- CV4069 6/-

200/- 6.700T 4/. 41 .. 5/- 5651 .. 8/- 1001- FC13 15/- 1112/14 8/- CV4502 5/ -

We have hundreds of other types in stock. Please send s.a.e. for current price list.
Please add 2/6 in f for packing and postage.

WE URGENTLY REQUIRE AND PAY HIGHEST PRICES FOR MODERN TEST EQUIPMENT (e.g., Signal Generators, Oscillators, Microwave
Test Sets. etc.). COMMUNICATIONS RECEIVERS (especially U.H.F. and E.F.H. Ranges), AIRCRAFT RADIC COMMUNICATIONS AND RADIO
NAVIGATION EQUIPMENT, SPECIAL VALVES, MAGNETRONS, KLYS1RONS, ETC.

Z. & I. AERO SERVICES LTD.
RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. rel.: LANgham 8403

Please send all correspondence and Mail Orders to our
Head Office at 14 SOUTH WHARF ROAD, LONDON, W.2. Tel.: AM3assador 01512
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NEW -Quality Tools at cut prices.
ENGINEERS 12 -in. ADJUSTABLE
SQUARE WITH SPIRIT LEVEL 9/6.
5in. VERNIER CALIPERS WITH
DEPTH GAUGE 9/6.
WHIT. OPEN END SPANNERS, drop
forged and plated, set 6, Ain. to lin.. 13/6.
POCKET NEON TESTER, with retract-
able screwdriver, 5/-. 5in. SIDE CUTTERS
5'6. 5in. PLATED ROUND NOSE TAP-
ERED PLIERS, 5/6. 7in. FLAT NOSE
BOX JOINT TAPERED PLIERS, 8/6.
7!,,in. COMBINATION PLIERS, 6/-.
TUB. HACKSAWS (Eclipse type), 11/9.
H.S. TWIST DRILLS. Set of 7. Ain. to fin.
4/-. Full size in wallet, 6/-. Set of 13-9/6.
Set of 17, Ain.- 41, in. in wood case, 15/6.
Double Geared fain. Chuck hand drill 24/-.
OUR FAMOUS TRANSFORMERS. In-
put 200/250 v. Output tapped 3, 4, 5, 6, 8,
9, 10, 12, 15, 18, 20, 24, 30 v., 2 amp.,
24/6. 17, 11 v., 8 a., 30/-. 5 a., 24/6.
:1.5 v., 9, 17 v., 1 a., 13/-. P.P.
12in. SPEAKERS WITH 5in. TWEET-
ERS by leading makers, 75/-. Less than
half list price.
N EW 12in. SPEAKERS, 12 watt (list
price £12/12/-), £6/17/6.
N EW CELESTION OVAL SPEAKERS.
81 x 5fin. 24/-.
RELAYS. Single make contacts, 24 v.
25 amp., 15/-.
RELAYS. 4,000 ohm. S.M. or S.B., 6'-.
LAVOIS LABORATORY MICRO WAVE
FREQUENCY METER. 300-600 Mc/s., £25.
P.V.C. Recording Tape. Finest Quality.
850Ft. reels, 19/-.
Hi-Fi CRYSTAL MICROPHONES in
Grey Bakelite ease, 15/6.
G.B. ELECTRONIC CRYSTAL STICK
MICROPHONE in polished steel case.
1*x 6in., complete with lead and plated
Bulgin jack plug, 42/6. Weight 5 ozs.
F.W. METAL RECTIFIERS. 12/6 volt,
1 a., 7/6; 3 a.. 13/-; 4 a., 17/6; 6 a., 27/6;
24 v. 2 a., 23/6; 12 v. 6 amp., 30/-;
12 v. 16 a., 45/-.
ARCO SLIDE SWITCHES. D.PDT. 2/6.
TOGGLE SWITCHES DPDT 3/6. SP 1/9.
MICRO SWITCHES, spring leaf, Make
and Break, 5/6.
MAINS TRANSFORMER AND RECTI-
FIER giving 12 v. 1 a. D.C. Output, 19/6.
And with Output 30 v. 2 a., 33/6.
NICKEL NIFE BATTERIES. 1.2 volt.
2.5 amp. Size 3x 2i x lin. Practically
everlasting. 6/- or 3 for 16/-. 4 for 21/-.
Ex W.D. MORSE KEYS. 3/6, 6/- and 8/6.
1,000 NEW B.T.C. FREQ. CRYSTALS
10,555 keis. to 19,872 kc/s., 5/8 each.
Plus 6d. postage. Lists available.
PAXOLIN PANELS 12x 6x fin., 3/6. P.P.
4ft. x 3gin. x gin, 10/6.
W/W RHEOSTATS 12 v. 1 a., 2/6; 5 a.
tin. Dia. 10/6.
12 v. MINIATURE RELAYS. 11 x 11 x
lin. Wgt. 1k ozs. S.P.C.O., 8/6. S.P.C.O
and 3 M. 9/6.
12 v. D.C. RELAYS 2 make 6/-; 2 for 11/6.
BENCH GEARED HAND -GRINDER.
Ox Lin. stone 33/6.
BENCH VICE. 2*in. with clamp. 15/6.
EX. W.D. 12 v. D.C. Reversible Geared
Motors. 2k x llin. Ideal for all model
use, 16/6. Wgt. 10 ozs.
RELAYS. -WE HAVE 100,000 PLAIN
AND SLUGGED WHICH WE CAN OFFER
AT EXTREMELY COMPETITIVE
PRICES TO INDUSTRIAL USERS.
Enquiries welcome for RELAYS to meet
your requirements. Please state operating
voltage and/or current. Contacts and
applied voltage.

Lists sent on request.

THE

All post paid.

RADIO & ELECTRICAL MART
P.O. Box 9 G.P.O. Tunbridge Wells, Kent

LAWSON

Ts

LICHT
OUTPUT

SO

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND
"MICRO FINE. ALUMINISED

SIMILAR TUBE REBUILT
OR RECURRED BUT NOT
RESCREENED

BRILLIANCE CONTROL --1N-

EXPRESS SERVICE
Orders received by 3 p.m. are dis-
patched same day. Special direct
services to Ireland and Scotland.

LAWSON TUBES
LTD.

156, PICKERSLEIGH ROAD,
MALVERN, WORCS.

TEL: 3798

DIRECT REPLACEMENT
Reprocessed TV TUBES

FULLY GUARANTEED 12 MONTHS

ENGINEERS WITH
EXPERIENCE

Know that as a television tube gets old not only does it become
low emission but the light efficiency of the phosphor screen has also
seriously deteriorated (up to lOq,, per year). This deterioration
of the screen obviously continues if the tube is only rebuilt or
regunned. Don't risk a "dead screen." Enjoy the brilliant,
crisp, high definition of a Lawson Tube. Tubes which are
absolutely BRAND NEW throughout (excepting the glass) and
which incorporate the very latest CRT improvements. New
silver activated screens, "micro fine" aluminising, high effici-
ency gettering, brand new direct replacement electron
guns by Britain's premier manufacturers, Mullard, Mazda,
Emiscope, Brimar, Emitron, E.E., Cossor.

ALL MAKES AND TYPES FROM STOCK.

12--£4:10:0
14" -£5: 5:0

15"-17" -ES:15:0
CARR. & INS. 7/6.

C.O.D. or C.W.O.

10' -
Gladly refunded if you

wish to return your old
tube

(excepting 12")

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL -CHROME MANGANIN

COPPER WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED

SMALL ORDERS PROMPTLY DESPATCHED

B A. SCREWS, NUTS, WASHERS.
soldering tags, eyelets and rivets,
EBONITE and BAKELITE PANELS.

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS

SEND STAMP FOR LIST TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Phone: Clissold 4688

DAMAGED METER?
waged

Electrical Measuring Instruments repaired
by L. G1-ser & Co. Ltd.

We specialise in the
repair of all types and
makes of Voltmeters,

INSTRUMENT Ammeters, Miereem-
meters, Multirange Test

REPAIRS i Meters, Electrical Ther-
mometers, Recording
Instruments, etc.
As contractors to various

Government Departments, we are the leading
Eleotrical Instrument Repairers in the Industry.
For prompt estimate and speedy delivery send
detective instrument by registered post, or write to
Dept. W.W.

L GLASER & CO. LTD.
86-100, Alleeri!eattcirreeti, 0Lo2ron, E.C.1

wmanii11811111111.1M1111111.1.11a11111.0......

ReducaH
overheadsay

e it r repairedab i ed vbi Gy 01

A.R.R.L. RADIO AMATEURS
HANDBOOK 1961 32'6

Postage 1/9
The Radio Amateur's Examination

Manual by R.S.G.B. Postage 8d.... 5/ -
Radio Valve Data new 7th edition

by Wireless World. Postage 9d. ... 6/ -
Television Servicing by Patchett,

four books bound in one volume.
Postage 1/- 25/-

Mullard Reference Manual of Tran-
sistor Circuits. Postage 1/- 12/6

The Junction Transistor, and its
applications 2nd ed. by Wolfendale.
Postage 2/- 84/ -

Beginners Guide to Radio by Camm,
5th edition. Postage 9d. 7/6

World Radio Handbook by Johansen
Postage 1/- 16/6

R.S.G.B. Call Book, Amateur Radio
Postage 6d. 4/ -

Radio and T.V. Tube, Diode and
Transistor Equivalents Manual by
Babani. Postage 9d. 9/6

Using an Oscilloscope by Easterling
Postage 6d. 6/6

T.V. Engineers Pocket Book 3rd
edition by Hawker. Postage 9d 12/6

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET

LONDON, W.C.2 (adjoining Lisle Street)

TRANSFORMERS
ALL TYPES

Pot cores to close inductance
values a speciality.

PROMPT QUOTATIONS FOR AN'Y
QUANTITY
WHY NOT TRY US FOR THAT
TRICKY JOB?

SWEETNAM & BRADLEY LTD.
BRISTOL ROAD, MALMESBURY, WILTS.

TELEPHONE : MALMESBURY 2334
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Wireless World Classified
Rate 91- for 2 lines or less and 4/6 tar every addition'

one or part thereof, average lines 0 words. Box Numbers
2 words plus 1/-. (Address replies: Box 0000 c/o "Wireless
World" Dorset House, Stamford St., London, S.E.1.1 Trade
discount details available on application. Press Day Sept-
ember 1981 issue, Wednesday, July 26. No responsibiliq
accepted for errors.

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers' guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS AND AMPLIFIERS
DUAL push-pull 10W AM/FM stereo quality

chassis, inc. pre -amp tape and 2 High -
flux speakers, leaflet. -Bel Sound Products,
Marlborough Yard, Archway, London, N.19.

10186

" COMMUNICATOR "
16 valve VHF mobile

transmitters and receivers, 144/146mc/s
band, with transistor power supply, £90; also
available for other VHF channels.-R.E.E.
Telecommunications, Ltd., Telecomm Works,
Crewkerne, Somerset. [9605

TELECOMM
VHF D/S/H communication

receivers, completely transistorised. TR5
141/149 me/s, TR7 115/135 me/s, TR9 70/86
me/s, TR11 50/60 me/s, all £50 each. Also
transistorised VHF signal generators, VHF
Pocket transmitters, mobile amplifiers and
AC/DC converters.-R.E.E. Telecommunications,
Ltd., Telecomm Works, Crewkerne, Somerset.

[9532
RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

LEAK TL.25 (amp. only), hardly used, per-
fect condition; £18.-Jack Jay, Locarno,

Coventry 24570. [9618

HftO Rx's, etc. AR88, CR100, BRT400,
0209, 5640, etc.,etc., in stock.-R. T. &

I. Service, Ashville Old Hall, Ashville Rd.,
London, E.11. Ley. 4986. [0053

J-3 Collins,
'11 1reaIa51-crafte'6A,=4d S-27at.

S-37, 125Mc/s-220Mc/s; R.D.O. 38Mc/s-
4,000Mc/s with panoramic adapter; RT-67/,
RT-70A/, R-109/G.R.C.
FREQUENCY meters, BC -221, TS -174,
TS -175A, USM-45, 125Kc/s-11,000Mc/s.
WRIGHT, 4a, Nepal Ave., Atherton, Man-
chester. Tel. 991. [0023

TRANSMITTING EQUIPMENT-
SURPLUS AND SECONDHAND

WALKIE
Talkie No. 46 Mk. II, less coils and

crystals, but complete with 6 valves, these
sets are in new condition and a real bargain
at only 30/- plus 3/- part carriage and packing.
-Waltons Wireless Stores, 15, Church St.,
Wolverhampton. [0140

NEW TEST EQUIPMENT
HEATHKITS can now be seen in London and

purchased on easy terms; free brochure.-
Direct TV Replacements, Ltd., Dept. W.W.
24/8, 138. Lewisham Way, 11E14. TidewaY
6666. [9240

BRAND new 5,000 volt insulation testers,
output 0-5,000 volts A.C. or D.C., max.

output current 5 m/a D.C., 10 m/a A.C.;
voltage indicator meter, magic eye leakage
indicator, variac voltage regulator; input 200/
250 volts A.C.; complete leads and prods;
one prod has microswitch for absolute safety;
dimensions 18inX18inX13in, weight 301b; cost
Government nearly £100; in original transit
cases, £27/10 each, cash with order, carriage
forward; 14 -day refund guarantee.-R. Sankey,
Regal Cinema, Atherstone, Warwicks. Tel.
Atherstone 2220. [9619

TEST EQUIPMENT-SURPLUS AND
SECONDHAND

SIGN AL generators, oscilloscopes, output
meters, wave voltmeters. frequency meters.

multi -range meters, etc., etc., in stock. -R. T.
& I. Service. Ashville Old Hall, Ashville Rd.,
London, E.11. Ley. 4986. 12056

mARcom TF39G VHF signal generator,
16/150mc/s, £25; Marconi H19 VHF

walkie-talkie low band, £90; both above in ex-
cellent. condition. Wanted, audio oscillator, in
good condition.-Box 5023. [9606

COSSOR double beam oscilloscope No. 10. £20;
Cossor ganging oscillator No. 343, £10:

SCR536/BC611 hand held radio telephones with
spares. £26 for two: all items in first class
working order with books.-Blakey, 3, Edward
St., Blackpool. Lancs. r9633

STOP.

look ...
and hear the

difference!

Advertisements

U.

A Partridge Transformer makes a world of
difference to any equipment-you'll have
noticed how many of the better designs
specify Partridge. Make sure you're not
missing anything. See your dealer today
or post the coupon now for full details
of the latest types.

Illustrated is a "C" Core
Transformer recently
developed for electronic
equipment. Transformers
f similar construction

are available for High
Fidelity reproduction.

-- - - - -
To : Partridge Transformers Ltd.,

I Roebuck Road, Chessington, Surrey.
I would like lhe latest Pa.tridge Catalogue

Information.

NAME

I ADDRESS

_ _ _ _ ww

NEW COMPONENTS
LINE output transformers and scan coils

for must makes, exact replacements, from
25/- used, and 45/- new; send s.a.e. for imm.
quote; just a few examples from our exten-
sive range in stock; add 2/6 for p. & p.;
telephone orders sent same day c.o.d.
NEW L.O.P.T.s for Pye V4/V7, VT4/VT7,
52/6; scan coils for above, 62/6, Ferranti
L.O.P.T. 14T3/4, 17T3/4, 45/-; Ferguson
992/6/8 L.0 P.T., 69/6; Murphy 240/250
L.O.P.T., 62/6; Bush TV24, 67/6; TV43 67/6
L.O.P.T.s.
T.C.S., Ltd., 28, Brockley Cross, S.E.4. Tid.
5394, and 112, Camberwell Rd., S.E.5. [0334

COMPONENTS-SURPLUS AND
SECONDHAND

SEND for catalogue No. 14-500 illustrated
items; 2/6 post free.-Arthur Sallis Rad.o

Control, Ltd., 93 (c) North Rd., Brighton.
[0193

NEW GRAMOPHONE AND SOUND
EQUIPMENT

GLASGOW.-Recorders
bought, sold, ex-

changed; cameras, etc., exchanged for
recorders or vice-versa-Victor Morris, 343,
Argyle St.. Glasgow, C.2. [0201
TAPE decks and recorders by: Ferrograph,
1 Vortexiun, Brenell, Telefunken, Reflecto-
graph, Bradmatic. Amplifiers and tuners by:
Quad, Leak, Dulci, Chapman, Rogers.
MICROPHONES by: Reslo, Lustraphone, S.T.C.
Grampian. All tapes and accessories.
CLOSED circuit television for schools and in-
dustry. Specialist audio service and sound
recording.
HIRE purchase facilities available.
LAMBDA RECORD Co., Ltd., 95, Liverpool
Rd., Liverpool 23. Tel. Great Crosby 4012.

[9014

" EROICA " RECORDING STUDIOS (Est.
1949).-For the better class tape recorders

for industry, research, music and private use;
Ferrograph, Brenell, etc.; complete recording
service; music for industry, tape/disc.-31, Peel
St.. Eccles, Manchester. Eccles 1624. Studio,
Director Thurlow Smith, A.R.M.C.M. [0122

GRAMOPHONE AND SOUND EQUIPMENT-
SURPLUS AND SECONDHAND

RECORDING tape; save up to 30%; send for
list; also 50 second-hand recorders in stock.

-E. C. Kingsley & Co., 132, Tottenham Court
Rd., London, W.1. Eus. 6500. [0035

SHIRLEY
Laboratories TWA/1515 stereo

tape amplifier (as described in Hi-Fi News),
with Wearite deck, built into compact walnut
console cabinet, extras, cost £180, new con-
dition; best cash offer over £95.-Buswell &
Son, Rothwell, Northants. [9622

CONNOISSEUR
Varigroove disc cutting

equipment, 78 and L.P. heated stylus, suc-
tion swarf remover and Connoisseur pre-
amplifier, all in new condition; price complete
with a quantity of blanks, nearest £200 or h.p.
terms.-P.W.B. Audio, 41, Call Lane. Leeds, 1.
Tel. 28559. f9626

TAPE RECORDING, ETC.
ASK your dealer for American Ferrodynamics

" Brand Five " recording tapes; the best
tape value! [0270

RENDEZVOUS RECORDS offer comprehen-
sive 78,45,33 tape to disc recording facili-

ties.-Leaflet from 19, Blackfriars St., Man-
chester. 3. (9386
TAPE to disc recording-reduced prices, finest

professional quality, 10in L.P. 30/- (32
mins.). 12in L.P. 35/- (45 minim.). Tin E.P.
17/6, 48 -hour postal service; s.a.e. for leaflet
to:-Deroy Sound Service 52. Hest Bank Lane,
Hest Bank. Lancaster. Tel. H.B. 2444. [9281
BRAND new recording tape, Tin reels 1,800ft

Long Play 31/-, 5.34in 1,200ft L/P 22/6.
5in 900ft L/P 17/6; other grades, 7in X1,200ft
16/6, 5%x850ft 13/3, 5inX600ft 12/-; Super
quality, Tin 19/3, 53/,,in 15/3, Sin 13/9; P. & P.
1/- per reel.
EMPTY plastic reels, Tin 2/10, 554in 2/8, 4in
2/- each; P. & P. 9d.
GUARANTEED satisfaction.-A. Marshall &
Son, Ltd., 18, Cricklewood B'way, London,
N.W.2. Gladstone 0161-2. [9253

TAPE/DISC/TAPE transfer editing; duplicat-
ing; if quality and durability matter

(especially with L.P.s from your precious
tapes), consult Britain's oldest transfer ser-
vice; new tape recorders supplied with a free
service guarantee; latest American tapes
(Columbia, Ferrodynamics), 1,800ft 29/-, now
available-Sound News Productions, 10, Clifford
St., London, W.1. Reg. 2745. [0192

PRE-RECORDED TAPES

PRE-RECORDED
tapes.-Unique 40 -page

catalogue listing all makes, mono, stereo,
71/2 and 3% 1.P.S.; send 2/6, refundable on
first tape record purchased.-Dept. TR5. Tele-
tape, Ltd., 33, Edgware Rd., W.2. Pad. 1942.

f0020
VALVES

VALVE cartons by return at keen prices;
send 1/- for all samples and list.-J. &

A.. Boxmakers, 75a, Godwin St., Bradford, 1.
10172
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EXCLUSIVE OFFERS
* Turner 6' dia. Milliammeters 0 1
* Murphy Pulse Amplitude Analysers
* Edwards Speedivao Hi -vac Pumps,

230 v. AC
* 31t. P.O. Angle section Racks
* Dowty High Speed Registers
* 85ft. 2Iin. dia. Steel Tubular Masts
* 7511. 9in. dia. Plywood Masts
* 2011. Aluminium self supporting Masts,

14 0
£275 0

£18 10
£2 10
£6 0

£50 0
£35 0

£12 10
* Ferranti 7kVA Auto Voltage Regulators £35 0
* Eire Power Supply, 7,500 v. 3.5 amps. £250 0
* ER4 Power Supply, 1,600 v. 5 amps. £130 0
* Airport Runway Portable Floodlights.

1 kW.
* Operating Theatre Lights, 6, 12, 100,

230 v.
* American Stabilised Power Units, 115/

230 v. A.C. to 115 v. * amp. D.C.
* Tinsley ACIDC Rank Potentiometers
* Wide Band 10 -way Aerial Amplifiers
* TBS Receivers, 60;80 me/s, leas valves
* Type 58 Monitors (Indicator &
* Avn Portable Geiger Counters
* 4/250A Valves
* 3i125A Valves
* VT -31 Valves
* T-1131 Transmitters
* RT-173/ARC-33 Trans -Receivers
* RT-87IGRC Frans -Receivers
* Sole 2kVA C.V. Transformers 230/115 v
* G.E.15kVA C.C. Transformers 6.6 amps
* E.M.I. Type 1 Pulse Generators
* Western Electric 1-20 Test Equipments
* Avtron T.31 Aircraft Systems Test sets
* Wego Condensers, 2,000 mf.l. 250 v. wkg.
* Cutler Hammer T.P. Auto Starters,

7.5 h.p.
* Power Slider Resistances, 80 ohms 10A
* Power Slider Resistances, 60 ohms IA
* Power Slider Resistances, 1.2 ohms 14A
* Sigma 10,000 anal Relays S.P.D.T
* Leach 150 ohm Relays S.P.D.T.
* K. rman 7,000 ohm Relays S.P.D.T
* British Miniature Relays 1,700 +

1,700 ohms S.P.D.T.
* Laboratory Mains Filters, 2 amps.
* Twin channel Tape Recorders, Sin. tape,

24 hours

1 40 -page List of over 1,000 items in stock available
-keep one by you.

£10 0

£12 10

£14 10
£65 0
£9 10
£4 10
£8 10
£9 10
£8 10
£6 10
£4 0

£35 0
£55 0
£37 10
£16 0
£85 0
£47 10
£80 0
£45 0

£2 0

£8 10
£2 0

8/-
14/-
15/-

13/-

8/-
10/-

£175 0

* Dictaphone Twin Belt Automatic Re-
corders

* DEG -20 D.F. Marconi Receivers, 75/
1,5001re's.

* SCR -625 Mine Detectors
* R.201 Triple Diversity Receivers, 1.5/

22 Mole.
* BC.003 P.M. Receivers
* 6 volt Rotary Converters with smoothing,

250 v. 80 mia.
* 12 volt Rotary Converters with smooth-

ing, 300 v. 200 mia
* Teleprinter Motor Rectifiers, 200/250 v.

A.C. CO 110 v. 0.7 A.
* Cryptou Cabinet Rectifiers, 200/250 v.

A.C. to 50 v. 1 A.
* Bendix Power Supply. 230 v. A.C. to

800 v. 420 mia.
* EHT Rectifier, 10,000 v. 1 A. In cubicle
* EHT Rectifier, 3,000 v. A. in cubicle
* Ekco T -1093C Electrometers
* E.M.I. 3794 Waveform Monitors
* Turner 6in. dia. Milliammeters, 0/1
* R.C.A. 420 Mrs 5 -element Tad Arrays
* R.C.A. 25 watt Projector Speakers

(range 1 mile)
Carriage extra on all above.

£60 0

£35 0
£14 10

£125 0
£12 10

£1 15

£1 15

£2 18

£2 10

£8 10
£225 0
£25 0
£55 0

£185 0
£4 0
£1 15

£14 10

We have a large quantity of " bits and pieces " we
cannot list -please send us your requirements as
we can probably help -all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051

VALVES
RECLAIMED valves. all tested and perfect,

modern and obsolete, huge stocks, all one
price. 5/- plus 6d postage each; delivery by
return; also surplus new valves, guaranteed:
s.a.e. for list. -Lewis, 46, Woodford Ave..
Ilford, Essex. [9636

VALVES WANTED
WE purchase all types of valves for cash. -

Full details to Walton Wireless Stores,
15, Church St.. Wolverhampton. [0102

NEW valves wanted, any quantity, best cash
price by return. -Stan Willetts, 43, Spon

Lane, West Bromwich, Staffs. Tel. Wes. 2392.
19632

ALL types of valves British or American,
transmitting and receiving; keenest cash

prices paid. What have you to ofier?-Write
or call Lowe Bros 9a, Diana Place. Euston
Rd.. N.W.1. Tel. Euston 1636-7. [9567

WANTED, EXCHANGE, ETC.
APROMPT cash offer for your surplus brand

new valves, speakers, components test
instruments, etc.-R.H.S., 155. Swan Arcade,
Bradford, 1. [0190

WANTED, all types of communications ^e-
ceivers and test equipment. -Details to

R. T. & I. Service, Ashville Old Hall, Ashville
Rd., London, E.11. Ley. 4986. 1'0163

WANTED for cash, good quality test gear,
ampdfiers, Ham RXS. freq. meters, coin.

RXS, microwave equipt., etc., etc. -Call. write
or send, Tel. Miller's Radio, 58a, Newport Court.
Leicester Sq., W.C.2. her. 4638. Est. 18
years. 19629

TRGENTLY wanted, manuals or instruction
V books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equ.pmeoc.-Harris, 93, Wardour St., W.I.
Cierrard 2504. [9623

PROMPT cash for the purchase of surplus
stocks of televisions, tape recorders, racLos.

amplifiers and domestic electrical appl.ances
of every descrmt.on, substantial funds avail-
ao:e.-.Spears, 14, Watling St., Shudehill,
Manchester. B.ackfriars 9432 (5 lines).
Banters: Midland Bank, Ltd. 10216

REPAIRS AND SERVICE
BOULTON'S OF BRADFORD.
LOUDSPEAKER pressure unit, and microphone
repaas, D.C.B., cone assemblies and field coils
in cartons, service and sat.slaction guaranteed.
-D. C. Boulton, 134, Thornton Rd.. Bradford,
1. Tel. 22838. 10171

MAINS transformers wound to any specifics -
Lon.

AR) colt rewinds and complete overhauls; first-
class workmanship, fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters B:dgs.,
,Varser Gate, Nottingham. Est. 1917. lel.
54898. F0113

WE undertake the manufacture of trans-
formers singly or in quantities to any

specification; all work guaranteed for le
months.
LADBROKE Transformer Co., Ltd., 820a,
marrow Rd., London, N.W.10. Tel. Ladbroke
1914. 10222
SPEAKER repairs, cones fitted, fields and

clock coils wound, guaranteed satisfaction,
promnt service. -L. S. Repair Services, Pluckley,
Ashford, Kent. [0223

ALL transformers manufactured to specifica-
tion, estimates Auto. transformers 50 to

600 watts Bulk demagnetizers for tapes and
tools 27/6.-Osmabet, Ltd., 46. Kenilworth Rd.,
Edgware, Middx. Tel. Stonegrove 9314. [0070

TRANSFORMERS to any specification, singles,
small or large batches, quick and efficient

service, compe-Live prices, estimates. -Messrs.
Newman & Son, 1, Grove Crescent, South
Woodford, E 18. [0330

MISCELLANEOUS
FOR disposal: -
1 R.F. Power Transmitter type FT 300 by
Federal Telephone and Radio Corporation, con-
sisting of Power Supply with RR3 /1250 recti-
fiers and 4 R.F. units less oscillators, Band
5-13 Mc/s.
MODIFIED for Mullard TY4/500 output valves.
Working condition, spare valves.
1 Breco Automatic Voltage Regulator type
REOR +4/02, 35 KVA.
1 Ph., 3-0 c/s 230v.-1- 10% input, 230v.+ 1%
output 152 amp.
1 General Radio Valve Voltmeter, old pattern.
1 RF alelectric Heater type RH3 by Redifon
6ft X aft X 31t, requires attention.
1 Little John bench lathe on mounting with
motor, requires attention.
8 Various X -Ray type Rectifier Valves.
11 Type 83 Brimar Valves.
OFFERS to be marked for the attention of the
Senior Cyclotron Engineer. Medical Research
Council. Hammersmith Hospital. Du Cane
Road, London, W.12. Shepherd's Bush 4594.

[9640
METALWORK all types cabinets, chassis,

racks, etc., to your own specification.
capacity available for small milling and cap-
stan work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd., Chapman
St., Loughborough. [0208
6RA bolts with nut and washer, 12 for 1/-,

36 for 2/6' post free, trade enquiries
welcome. -Johnstone, 97. Ridley Rd.. Bromley.
Kent. [9644

DUODE

BRINGS

NEW

JOYS

IN

LIVING SOUND
VIA DUODE

DUAL
DRIVE
WITH

CROSSOVER
and

FEED BACK
plus graded compliance linen cone and
oam suspension giving over 20-15,000 cps.

These unique technical features give
Duode that crystal clear, smooth, re-
sonance -free quality. Truly a Duode
is the finest long-term investment in
NATURAL SOUND.
Write for details of the new Duodes to

DUODE LTD.
16 BRUNSWICK ROAD

SUTTON, SURREY

"TELFAC"
REGUNNED T.V. TUBES
Supplied from stock and despatched
per British Railways SAME DAY.
COMPLETE NEW GUNS fitted in

every tube and fully guaranteed for
TWELVE MONTHS.

Mullard Mazda
2in. L4 0 0 E4 10 0
4in. MW L4 10 0 LS 0 0

4in. AW ES 0 0 LS 0 0
5in. 2 volt ES 10 0

5in. 12 volt ES 0 0

6in. LS 10 0
7in. MW ES 0 0 ES 0 0

7in. AW LS 10 0 ES 10 0

2Iin. 11W. L6 10 0 E6 10 0

2Iin. AW £7 0 0 £7 0 0

11W = Magnetic Focus
AW = Electrostatic Focus

Plus 10/- for carriage and insurance.

Other types not listed available.
Please contact: -

J. P. WRIGHT
TELEVISION FACTORS

103 Carr House Road
Doncaster

Sole Distribution Agent:

Phone: DON 2636
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COYNE'S NEW
PIN -POINT T.V. TROUBLES

TAKES HEADACHES OUT OF ALL

SERVICING PROBLEMS!

TV TROUBLES
IN 10011.19911S

Your most useful on-the-job "tool"!
Quickly and easily pin -points the
exact trouble in any T.V. set.
Covers 70 symptons, 700 trouble
spots. Over 340 cross-indexed pages;
50 time -saving Check -Charts; 290
diagrams and photos; explanation
of circuits and designs.

SIMPLE CHECK CHART SYSTEM SAVES
TIME!
This amazingly practical handbook shows you how
to find the trouble in any T.V. circuit FAST!
Simple cross-index tells you in what section you'll
find cause of trouble. Handy Check -Charts then
help you accurately locate the EXACT trouble
spot. Cut waste time, eliminate hours of
tion, get right to the heart of the trouble in
minutes!
USE THIS BOOK RIGHT ON THE JOB
NO NEED TO MEMORIZE!
This Pin -Point Book was designed specially for
on-the-job trouble -shooting. You simply turn
to the indexed section, locate the circuit descrip-
tion and Check -Chart, and in minutes you have the
trouble spot located and ready for repair. No com-
plicated theory or mathematics. Down-to-earth,
practical circuit description, service methods and
trouble shooting techniques. Published by the
famous Coyne Electrical School and approved by
leading authorities in the field.

J. E. C. Grover of Streatham, says: " Immed-
iately I glanced through this book I was convinced
that your claims concerning the merits of this work
were justified for it is, without a doubt, the finest
book of it's kind that I have ever come across.
It is not only unique in its presentation but it
is also superbly produced."
G. Axam of London, S.E.9., says: " I have scent
nearly £50 on technical books over the past 5 y tars
all of which I feel has now been wasted as your
book is the best I have yet had the pleasure of
examining, it is practical, to the point, with just
the right amount of technical information needed,
covering almost every aspect of T.V. servicing."

SEND NO MONEY!
Just mail coupon for free trial. After 7 days send
only low price or return book and pay nothing!

FREE TRIAL OFFER! Mail coupon NOW!

Mail Order Division, SIM-TECH BOOK'
(COMPANY, Dept. WW.I I. Gater's Mill,'
t West End, Southampton, Hants.

RUSH TV. Troubles 31/6 plus 1/3 postage. I

I for 7 day FREE TRIAL as per offer.

10 Tick here if enclosing full price, we pay 1
postage. Same 7 day money -back guarantee. I

'NAME

! ADDRESS

City County

MISCELLANEOUS
SET of test equipment and number of instru-

ments for sale at half list price, all new
1958 or 1959 value £900; items include power
supplies, oscilloscope, signal generators, etc.,
and would suitably equip a small laboratory or
development section; offered at L450.-Box
5036. 196,7

EX -ADMIRALTY brand new pocket stop-
watches by Waltham, Smiths, jewelled

movements, 1/5th second, 60 seconds per rev.,
30 minute recorder dial, winding button stop,
start, re -set, 45/ -' also Waltham stopwatches,
spec. as above but 6 seconds per rev., no
recorder dial, accuracy better than 1/10th sec.,
new, 19/6; both post 2/-; brand new ex -
Admiralty Kodak prismatic 7X50 focussing
telescopes, binocular eyepiece, with filters, in
fitted wooden case, weight 10Ib., length 15in,
cost £50, only £5, carr. paid, 14 -day refund
guarantee.-R. Sankey, Regal, Atherstone.
Warwicks. [9586

NOTICES

THE ASSOCIATION OF PROFESSIONAL
RECORDING STUDIOS, Ltd. To protect

and encourage the interests of member studios
engaged in electrical sound recording.-Write
to the General Secretary, A.P.R.S., Flat 4,
34A, Arterbeiy Rd., London, S.W.20. [0173
THE proprietors of a well-known name in the

field of high fidelity loudspeaker systems
offer for sale full manufacturing rights of the
existing range of designs together with benefit
of goodwill and use of the trade marks, full
technical and design backing available.-Apply
in confidence Box 5035. (9628

CAPACITY AVAILABLE
CAVE, SMITH & Co., Ltd., Hereford.
HAVE capacity available for assembly or sub
assembly of all electronic equipment, cable
forms, looms and harnesses. Contract, sub-
contract, short runs or regular production; de-
livery promises kept.-Tel. Hereford 6063.

[0174

RADIO components made to order. -13P1
Sound Products. Marlborough Yard. N.19.

[0185
fIERALD FISHER ENGINEERING, Ltd.,

Lancs.-All types of electronic and elec-
trical assembly work undertaken to your re-
quiremenis; chassis wiring, cableforms,
groupboards.-Hampden Rd., Shaw, Lanes.
Shaw 7509. [9621

SERVICES OFFERED
ELECTRONIC design, development, prototype

manufacture. Sub -contract work under-
taken. London area. --Box 5013. [9579

SITUATIONS VACANT
BRITISH COUNCIL
PAKISTAN
2,..,N.IAB UNIVERSITY, Lahore
APPLICATIONS are invited for the post of
Laboratory Technician in the English Language
Lnit of the Punjab University. Duties. to have
charge of a small phonetics laboratory, to act
as recording engineer, to devise new applica-
tions of instrumental techniques and to tram
Pakistani assistants, as neces.ary. Candioaces
should have a toorough electrical training, and
a good knowledge of electronic sound equipment.
SALARY on scale £940X£30 to £1,060. Over -
sea allowance (maximum): single £525 married
£995 Children's and home education allowances.
Free furnished accommodation. Instal:ation
grant. Medical scheme. Fares paid, and for
family (including mid -tour passages for
children in U.K.). and for home leave.
Employer's portion U.K. superannuation paid.
Contract with British Council for two years,
renewable, from 1961. Secondment from home
employment may be arranged. Write. quoting
N.8.W (61) and enclosing stamped, addressed
foolscap .:,uveope. to Director. Recruitment De-
partment, British Council. 65, Davies. St., W.1.
for further particulars and application form to
be returned completed within two weeks of
receipt. (9643

ROYAL VICTORIA HOSPITAL.
ELECTRONIC TECHNICIAN.
APPLICATIONS are invited for the post of
Electronic Technician in the Clinical Patho-
logical Department (including Radioactive Iso-
topes) of the above hospital. The person
appointed will be required to have experience
in electronic instrumentation and an ability in.
and enthusiasm for, the scientific application
of electronics. The post is one which will
almost certainly increase in responsibility and
scope. The salary will be in the range £710
to £905 per annum.
APPLICATIONS to be made on a form obtain-
able (with further particulars) from the Sec-
retary, Belfast Hospital Management Com-
mittee, Royal Victoria Hospital, Grosvenor
Road, Belfast, 12, to arrive not later than lot
August, 1961. [9638

ELECTRICAL/ELECTRONIC Engineer.

A major manufacturer of laboratory instru-
ments and apparatus has a vacancy for a Sec -

ARMSTRONGt' on Leader in its Research and Development WIRELESS &
CO.Divisionbased on N E. London. TELEVISION N -

INVENTIVENESS, backed by at least H.N.C.
and varied small-scale industrial experience is vvarlters Road, London,
desirable. Pension scheme. 5 -day week. Holi-
day arrangements honoured.-Box 5028. [9617 Telephone: NORM 3213

aesesAanyt

HIGH QUALITY
RADIOGRAM

CHASSIS
STEREO 12 Mk. 2 42 GNS

The most complete chassis ever produced,
combining AM and FM Tuners, a Stereo
Control Unit and two High Fidelity Amplifiers
in one compact unit. Eight watts push-pull
output from each amplifier provide a total of
16 watts for both mono and stereo. Other
features include automi.tic frequency control
on VHF; ferrite aerial, two IF stages and
miniature tuning indicator for medium and
long waves; inputs for tape recording, play-
back, pick-ups and stereo radio (should this
come about); separate with; range bass and
treble controls and balance control; booster
units available for low output pi....k-ups
alternative matching for any loudspeakers.

STEREO 55 32 GNS

A Iunior version of the Stereo 12 Mk. 2 provid-
ing ten watts output, five watts from each
amplifier and covering the VHF and medium
wavebands. Ideal for a complete hi-fi system
where the higher power output of the Stereo
12 Mk. 2 is not required. Like the Stereo 12
Mk. 2 it can be used for mono only/and a second
loudspeaker added at a later date.

JUBILEE Mk. 2 29 GNS
A hi-fi mono chassis giving eight watts push -put
output and covering VHF, medium and long
bands. Tape recording and playback inputs.

AF 208 22 GNS
An AM/FM chassis providing 5 watts output
and covering the full VHF and medium wave-
bands. Tape recording and playback inputs.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full
demonstration. Open 9-5 including Saturdays.

NAME

ADDRESS

WAC

LTD.

N.7
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SOLDERING
EQUIPMENT
By LITE SOLD

(RtGD. TRADE MARK)

PRECISION
INSTRUMENTS

Comprehensive range -
Robust and Reliable -
Light weight - Rapid
heating - Bit sizes
3/32 in. to 3/8 in. -
" PERMABIT " or
Copper bits - All
voltage ranges 6/7 v. to
230/250 v. - Prices
from 19/6.

ALSO
 PLASTIC CABLE

STRIPPERS.
MINIATURE

SOLDER POTS.
HEAT GUARDS.

 LONG LIFE BITS.
ADAMIN

The new range of
micro soldering
instruments. Weights
from }-oz. Bit dia.
I/32in. Have you had
details?

Brochure S5 on request
from the sole proprietors
and manufacturers with
28 years' experience
in this field.

LIGHT SOLDERING DEVELOPMENTS LTD,

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8581 Grams: Litesold, Croydon

METERS
All makes of Single and
Multi -range Instru-
ments repaired and

recalibrated.

PROMPT SERVICE
A comprehensive range of MICRO-

AMM ETERS -AMMETERS -VOLTMETERS.

Standard sizes 21"-3+"-5" x 4"
Scaled to your specification.

QUICK DELIVERY.
E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel.: LAD 4168

TOP CLASS
HI-FI &STEREO EQUIPMENT

Bought, sold and exchanged
player cases and equipment
cabinets always in stock.

Send for details and lists.

H. C. HARRIDGE
8, Moor Street,

Cambridge Circus, W.I
OPEN DAILY EXCEPT THURSDAYS

SITUATIONS VACANT
UNIVERSITY OF ST. ANDREWS
APPLICATIONS are invited for the post of re-
search technician at the Getty Marine Labora-
tory, St. Andrews. The successful applicant
will be required to assist with research on the
study of the nervous systems of lower animals
by electronic or chemical techniques. Salary in
the range £400-E500 according to age and
qualifications; appointment for 3 years. There
are facilities for further training. Applications,
with names of two referees, should be lodged not
later than 31st July, 1961, with the Joint
Clerk to the University Court, College Gate, St.
Andrews. 19642
BRISTOL EDUCATION COMMITTEE.
BRISTOL TECHNICAL COLLEGE.
SCHOOL OF NAVIGATION.
TECHNICIAN required for School of Naviga-
tion and Marine Radio and Radar.
DUTIES will be to service and maintain radio
and electronics equipment, including Marine
and Aircraft communication sets and demon-
stration equipment, to issue and record stores
and spares.
POST superannuable; graded Miscellaneous
III/IV (E555-£685
DETAILS and application forms from Regis-
trar, Bristol Technical College, Ashley Down,
Bristol 7. Please quote BTC 61/28. [9639

THE MANCHESTER COLLEGE OF SCIENCE
X AND TECHNOLOGY, Sackville Street.
Manchester, 1.
A Technician and a Senior Technician are
required in the Chemistry Department to work
with a research team engaged on important
chemical research, and specifically to devise.
develop ,and operate electronic equipment play-
ing a vital part in these researches.
A recognised qualification in electronics would
be desirable, but not essential.
APPLICANTS should have a good theoretical
knowledge with either industrial experience or
H.M. Forces training.
SALARY scales-Technician £490 to £675 per
annum; Senior Technician £690 to £815 per
annum.
AN addition to the above rates of £30 per
annum (Technician) and £30-E50 per annum
(Senior Technician) is payable for approved
qualifications. 5 -day week. Superannuation
scheme.
APPLICATIONS with full details quoting Ref.
No. C13, should be addressed to the Bursar
at the above address to arrive not later than
one week after appearance of advertisement.
CENTRAL London firm requires competent

organiserorganiser of postal and equipment sales.
Age immaterial, refs. wanted. Part-time appli-
cation considered.-Box 2462. [0133
ARE you interested in Joining a team of

Design and Development .Engineers engaged
in producing auto -pilots for new helicopters
now under development?
LOUIS NEWMARK, Ltd., Of Croydon, are desir-
ous of appointing Design Engineers and Assist-
ant Engineers to these posts, senior and junior
appointments are available.
PLEASE send details of qualifications and
experience to Personnel Manager, Louis New-
mark, Ltd., Gloucester Road, Croydon. [0337

YOUNG electronic engineer required with
knowledge of transistor circuits; attractive

salary, progressive position, contributory pen-
sion scheme.-Box 5016. [9587
UNLICENCED Aircraft Radio Engineer re-

quired for service in the Persian Gulf area.
APPLY to: The General Manager, Airwork
Services, Ltd.' Bournemouth (Hum) Airport,
Christchurch, Hants. [9164
STORE -KEEPER preferably conversant with

valves, for Paddington area; salary above
average, age or nationality no bar.-Z. & I.

mbAAero. 0151.
Services, 14, South Wharf Rd.,

[W96427

EDIFFTJSION require test engineers. Tele-
vision production experience an advantage.

Excellent rates of pay, superannuation scheme.
Canteen.-Applications to: Chief Engineer (Test
Department), Rediffusion Vision Service. Ltd.,
Fullers Way South, Chessington, Surrey. [9589

INSTRUMENT
mechanics required for work on

elec. measuring instruments, m/coil, m/iron
meters. rate for fully expd. men 6/3 hr. plus
bonus, perm. work; holiday arrangements
honoured.-Anders Electronics, Ltd., 103,
Hampstead Rd., N.W.1. Eus. 1639. [9575
EXPLORATION company requires Electronic

Engineers with practical experience and
theoretical knowledge of HF equipment, Must
be prepared to travel; excellent prospects.-Full
personal particulars and salary requirements to
Box 5027, [9615

ELECTRONICS engineers: Men or women
with at least O.N.O. or equivalent experi-

ence to do final tests and inspection on a
wide range of high accuracy instruments. These
are permanent staff positions with pension
fund and club room facilities.-Electronic
Instruments, Ltd., Richmond 6434. [0124

PAPER -MAKING company In Hampshire
requires maintenance technicians for elec-

tronic equipment. Applicants up to 40 years of
age should have good industrial, TV, radio or
radar servicing experience. The work is in-
teresting and Varied as continuous development
is in hand. Successful applicants would work
shifts earning more than £21 per week. A
profit-sharing scheme is In operation.-Box
5037. [9641

ME =MIMIr 36;50 SWG -0076"-.001"
VERY HIGH SPEED

I TENSIONING & DE -REELING I
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HONEYWELL CONTROLS
JOHNSON & PHILLIPS I
KELVIN & HUGHES
JOSEPH LUCAS
MULLARD
PIRELLI GENERAL
P LESSEY
R. B. PULLIN
ENGLISH ELECTRIC
S. SMITH & SONS
SPERRY GYROSCOPES
STANDARDTELEPHONESI
DE HAVILANDS

I
I

I

SHAWNDEL FLYERS Ul D., I
I DEPT. WW861, 72 QUEEN STREET, I
a MAIDENHEAD, BERKS, ENGLAND.
 Tel. 890 and 5723.
L. Inn VIM =NI

/°7The finest method

for cleani ng records
Already over 200,000 enthusiastic users

THE ts Dust
J3ut3

AUTOMATIC GRAMOPHONE RECORD CLEANER
PATENT No. 017,598

Price reduced to 17/6 (plus 5/10 purchase tax)
from your local dealer or

CECIL E. WATTS LTD.
roneuRatu and Engineer (Sound Recordino and Reproduction)

Darby House, SUNBURY-on-THAMES, MIDDX.

TELEPRINTERS
PERFORATORS

REPERFORATORS
TAPE READERS

Pen Recorders, Terminals and Y.F.
Telegraph multi -channel units; Testing
Equipment, Test Frames, Telephone
Carriers and Repeaters; Signalling
Rectifiers and Relays, Transformers,
Transmit and Receive Filters; Repeating
and Retardation Coils; Racks, Relay Bases,
Uniselectors, Remote Control Trans-
mitters, British, American and German
Equipment.

BATEY & CO., GAIETY WORKS,
Akeman Street, Tring, Herts.

Tel.: TRING 2183 and 2310
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LEWIS have the
CABINET for

YOU
EXTENSIVE RANGE OF
CABINETS FROM £4-7-6

THE CONTEMPORARY
Price £13.13.0

This beautifully designed Contemporary Cabinet
can be supplied in Oak, Walnut or Mahogany veneer
and has a waxed semi -matt finish.
This cabinet can be fitted with any of the latest
Hi-Fi units.

THE GROSVENOR
Price £22.1.0

This elegant cabinet is available in veneered figured
walnut and polished to a high gloss in a medium
shade. Gold embellishments are an attractive
feature of the design. 9in. black legs are normally
fitted. A three sliding door system reveals ample
storage room and space for equipment.- -
FTWO NEW LEWIS CATALOGUES- 1

4 The Cabinet Catalogue

0' The Equipment Comparator I
Catalogue

(Designed to assist your choice of cabinet and !
Iequipment.)
Please send me details of your two new catalogues I

Name

IAddress

i BLOCK CAPITALS PLEASE WW8I I

MUD radio
100 CHASE SIDE, SOUTHGATE, LONDON, N.141

Telephone: Palmers Green 3733

SITUATIONS VACANT

AN independent organisation is being set up
to provide development and information

services for the electronics industry, Develop-
ment Engineers with considerable experience
and juniors with bright ideas are required now,
payment will be partially by results and can be
very high.-Apply Box 5038. [9645
yOUNG electronics engineer required, 0.N.C.

or equivalent, minimum qualifications and
some experience of domestic radio, television
and audio equipment preferable; attractive
position with good prospects; facilities for
further education.-Write to: The Chief
Engineer. Radiospares Ltd., 4-8, Maple St.,
London, W.I. [9649

TECHNICAL writer required for compiling
radio and television service manuals; must

have good theoretical and practical knowledge
of radio and television receivers, and the
ability to write good English.-Apply with de-
tails of age, experience, etc., to Personnel
Officer (Ref. P.C.555), Murphy Radio, Ltd.,
Welwyn Garden City, Herts. [9620
TEST engineers.-Applications are invited

from test engineers with previous industrial
experience of testing radio communications,
receivers and transmitters; successful applicants
will be offered positions on the company's
permanent staff; starting salaries commen-
surate with qualifications and experience.-
Apply in writing, giving full details to Person-
nel Officer, Redifon, Ltd., Broomhill Rd.,
6.W.18. [0252
METROPOLITAN Police-engineering depart-

ment require wireless mechanic for main-
tenance of mobile V.H.F. R/T equipment; basic
pay 200s 8d per 42 -hour week; also merit pay
scheme with awards up to 45s per week accord -
mg to skill and experience; overtime and allow-
ances averaging about 100s per week payable
when working shifts.-Written applications to
Wireless Engineer, Metropolitan Police Wireless
Station. Grove Park, Camberwell. S.E.5. [9631

MEDICAL Research Council require elec-
tronic engineer to assist in development,

construction, maintenance and experimental
application of equipment used for the investiga-
tion of balance and hearing; salary according
to age and experience within the range £710-
£870 (Senior Technician 1).-Apply in writing.
stating age, qualification and experience, to
Dr. C. S. Hallpike, F.R.S., Director. Otological
Research Unit, M.R.C.. National Hospital,
Queen Square, W.C.1. [9634

OVERSEAS.
Electronic technicians are re-

quired by an oil exploration company with
headquarters in the U.K. Men should be single
on joining. Work will include the maintain-
ing and operating of field equipment often
under conditions of desert, jungle and swamp.
The equivalent of an H.N.C. with practical
experience in electronics is essential. Tours
overseas are of up to two years, followed by
home leave.-Write with full particulars, cover-
ing any time spent in the Forces, to Box 2228.

10331
TECHNICAL Sales Representative. Leading

firm of electrical component manufacturers
situated in N.W. London require Technical
Sales Representative with first-class knowledge
of radio, television and electronic industries to
cover mainly Sbuthern England territory.
Superannuation scheme available for men up
to 50 years of age and a, car will be provided.
Write stating age, experience in chronological
order and salary required to-Box No. TS 5321
A.K. Advg., 212a, Shaftesbury Avenue, London,
W.C.2. [9637

INTERNATIONAL
AERADIO, Ltd:, has

periodic vacancies overseas for Radio Tech-
nicians, City and Guilds Intermediate Telecoms.
an advantage but not essential if applicant has
considerable experience installation/mainten-
ance H.F./V.H.F. low/medium power comms.
Equipment; applications ex -service personnel
or Pally skilled categories welcomed; posts are
permanent and pensionable; normally accom-
modation is provided with tax free emoluments
equated to local conditions; additional marriage
and child allowances; free air passages and
insurance; kit allowance; generous D.K. leave;
apply in writing.-Personnel Manager, 40, ParkSt., W.1.[0262
ITHWITHF radio engineer for planning multi -
V channel systems associated with H.F. radio

and coaxial cable projects, the engineer is
required to have a good practical knowledge
of VHF/UHF radio equipment, multi -channel
carrier equipment, and allied signalling and
switching systems, employment in first instance
offeted on a three-year contract basis, with
salary according to qualifications and experi-
ence, holiday arrangements respected this year,
reasonable removal expenses reimbursed.-Write
giving brief details of qualifications and experi-
ence to: Staff Manager, Cable and Wireless
Ltd. Mercury House, Theobalds Rd., London.
W.C.1. [9646
AIR Ministry have vacancies for Civil:an

Radio Technicians at R.A.F. Sealand,
Cheshire, and various other R.A.F. stations
throughout the United Kingdom, for the ser-
vicing, repair, modification and testing of air
and ground radio and radar equipment. Com-
mencing salary (National) (according to age)
is £630 to £810 p.a., max. salary £930 p.a.
Rates are subject to small deduction at cer-
tain provincial stations. A limited number of
houses may be available for renting at West
Kirby, some 15 miles from Sealand. Apply to
Air Ministry, C.E.3h, Princes House, Kings -
way, London, W.C.2, or to any Employment
Exchange quoting City 0/N 3057. [0037

SOUND
SYSTEMS

SEE US ON

STAND 402
AT THE

National Radio
AND

Television Exhibition
EARL'S COURT

Aug. 20th -Sept. 2nd, 1961

TO INSPECT, SEE AND
DISCUSS THE

MOST UP - TO - DATE

RANGE
OF

SOUND
EQUIPMENT

INCLUDING

Pre and Power Amplifiers,
Mixer Units, Microphones,

and Loudspeakers.

LET
AUDIX LTD.

of STANSTED
(Phone STANSTED 3132) ESSEX
Man, Install & Commission

YOUR SOUND SYSTEM



142 WIRELESS WORLD AUGUST, 1961

ONDON CENTRA
RADIO STORES

/20 -WAY PRESS BUTTON INTER-COM. ETC. 27/15, \
DRS% PHONES. Complete with Hand Set and Dial
0-9 in Bakelite Case. £2/12/6.
10 -WAY PRESS BUTTON INTER-COM. TELE-
PHONES, In Bakelite Case with Junction box. Thor-
oughly overhauled. Guaranteed £6/15/-.
UNISELECTOR SWITCHES. 4 Bank and 5 Bank,
25 contacts, 35/-.
8 BANE UNISELECTOR SWITCHES. 26 contacts,
9.2/1b/-.
MAGNETRON MAGNETS. 5-65 oval mch. gap, 27/8.
MOVING COIL HEADPHONES with wash leather
earpads, 17/6.
RN RECEIVERS. 80.600 keis medium and long wave
ban,s. For callers only, F.S.
TINE SWITCHES, VENEER. 8 -day clockwork,
260 v. Al, Thoroughly reconditioned and guaranteed,
25/- including post and packing.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 200/250 v. 10 A., 42/8; 15 A.
52/6; 20 A., 57/8. Other amperages available.
PROJECTION LAMPS. Pre -focus 100 v. 300 w. in
new condition, 8/6.
TELEPHONE DIALS. 0-9. Suitable for inter -office
and factory installation, 12/6.
P.25 V.H.F. RECEIVERS in metal case. Weight
37 lb. Size approx. 211 x 9 x Bin., 57/6.
HIGH-SPEED EL ECTRO-MAGNETIC COUNTERS,
Ex -Govt. 0-9,999, 25/60 v. D.C. Size 4, 1 x lin.
Single coil 2,300 fl or single coil 5000. 18/6.
VERNER TIME SWITCHES. For switching on/off
lighting and power. Reconditioned as new. In
ironclad cases, 10 amp., 75/-; 15 amp., 85/-; 20 amp.,

8 -OHM P.M. SPEAKERS. In good working order,
8in., 9/6; Bin. 9;6: Sin. 11/6.
31in. P.M. SPEAKERS. 20, 12/8.
ELECTRICITY SLOT METERS. (1/- in slot) for A.C.
mains. Fixed tariff to your requirements. Suitable
for hotels, etc. 200/250 v. 10 A., 84/-; 15 A., 94/-;
20 A., 104/-; Other amperages available. Recondi
tinned as new.
HIGH RESISTANCE EARPIECES. Double with 3ft.
length of cord, 8/6 pair.
ASSORTED RESISTANCES, 51 per 100.
THROAT MICROPHONES. 2/6 each.

All prices include carriage

23 LISLE ST. (GER. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all. ay Saturday

TRANSFORMERS
Since 1931 all types, single and 3-
phs, 6w to 12 KVA, over 1,000,000
during the war, UL Output
Transformers.
SOUND SALES LTD.

Works & Laboratories
West Street, Farnham, Surrey

Farnham 6461

YOU are invited to apply for
a copy of our illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS
which are renowned for their

Accuracy & Reliability

THE QUARTZ CRYSTAL CO. LTD.
Q.C.C. Works. Te.ephones :
Wellington Crescent, MALden 0334 & 2988
New Malden, Surrey

SITUATIONS VACANT
ELECTRONICS technician required for De-

partment of Medical Physics to assist in
the design, construction and maintenance of
electronic and light electrical apparatus used
for medical diagnosis and research. Applicants
should have served an appropriate apprentice-
ship or have Ord. Nat. Cert. or smtable ex-
perience. Salary on scale £570 rising to £71.0.
-Applications to Secretary, Royal Infirmary,
Edinburgh. [9648
MEN with knowledge of basic principles of

radio and radar required in the Meteo-
rological Office; after short initial training,
those appointed will maintain and operate
radio and radar equipment, including facsimile
apparatus There are vacancies in various
localities in the United Kingdom and oppor-
tunities to serve overseas. Starting salary for
radio (meteorological) technicians is £810
(national) at 25 or over, rising annually to
£930 subject to deduction for each year below
the age of 25. These rates are subject to a
small deduction at certain provincial stations
ana to a small increase in London. Good
promotion prospects and allowances for over-
time, night duty, etc. Applicants must be
British subjects.
APPLICATIONS to Meteorological Office
(M.0.10 R/M/T), London Rd., Bracknell, Berks,
or to any Employment Exchange, quoting Order
No. Bracknell 379. [9624

SITUATIONS WANTED

EXPERIENCED H.F. TV relay planning and
installation engineer seeks responsible posi-

tion, prepared to travel anywhere U.K.-Box
5032 19625

TECHNICAL TRAINING
LEARN Radio and Electronics the New Prac-

tical Way! Very latest system of experi-
menting w.th and building radio apparatus-
" as you learn "-Free brochure from Dept.
W.W.10. Raidostructor, Reading. [0241
CITY & GUILDS (electrical. etc.) on " No

Pass-No Fee " terms, over 95% successes.
-For details of modern courses in all branches
of electrical engineering, applied electronics.
automation, etc. send for our 148 -page Hand-
book-free and post free.-B.I.E.T. (Dept.
388A), 29, Wright's Lane, London, W.8. [0017

TUITION
EULL-TIME courses for P.M.G. Certificates,

C.G.L.I., Telecommunications and Radar
Maintenance Certificates.-Information from
College of Technology. Hull.

1°VINE! TV set troubles In minutes from thatili
great book, The Principles of TV Receiver

Servicing, 10.6, all book houses and radio
wholesalers.-If not in stock from Secretary,
I.P.R.E., 20, Fairfield Rd.. London, N.8. f0089
RADIO and TV servicing, all aspects from

basic principles, guaranteed coaching for
City & Guilds, R.T.E.B. Cert., Brlt.I.R.E., etc.
Study at home under highly qualified tutors.
No books to buy-Write for free prospectus
stating subject, to I.C.S., Intertext House,
Parkgate Rd. (Dept. 442A), London, S.W.11.

[0033
FREE from the I.P.R.E.: Syllabus of famous

radio and TV courses; membership condi-
tions booklet, 1/-; sample copy The Prac. Radio
Engineer, 2,- post free.-Secretary. 20, Fair-
5eld Rd., London, N.8. [0088
WIRELESS.-See the World as a radio officer

in the Merchant Navy; short training
period, low fees scholarships, e.c., available
boarding and day students, stamp for prospec-
tus.-Wireless College, Colwyn Bay. [0018
'TV and Radio.-A.M.Brit.I.R.E., City and
A Guilds R.T.E.B. Cert., etc., on " No Pass-No Fee " terms, over 95% successes.-For

details of exams. and home training courses
(Including practical apparatus) in all branches
of radio. TV and electronics. write for 148 -sage Handbook-free-B.I.E.T. (Dept. 39[007A1)6,29, Wright's Lane. London, W.8.
" wow and Why " of Radio and Electronics

A/ made easy by a new, no -maths. Practical
Way, Postal Instructions based on hosts of ex-
periments and equipment buildings carried out
at home. New Courses bring enjoyment as well
as knowledge of this fascinating subject.-Free
brochure from Dept. W.W.12, Raidostru[coto24r0,
Reading.

A.M.I.Mech.E., A.M.Brit.I.R.E., City &
Guilds, G.C.E., etc., bring high pay and

security: " No Pass-No Fee " terms; over 95%
successes.-For details of exams. and courses
in all branches of engineering, building, elec-
tronics, etc., write for 148 -page Handbook-free.-B.I.E.T. (Dept. 387B), 29, Wright's
Lane, London, W.8. [0118

PATENTS

THE proprietor of British Patent No. 705,965
for " Improvements in Moving Coil Dia-

phrams for Electrodynamic Sound Trans-mitting and Receiving Devices," desires to
enter into negotiations with a firm or firms for
the sale of the patent or for the grant of
licences thereunder; further particulars may be
obtained from-Marks & Clerk, 57/58, Lin-
coln's Inn Fields, London, W.C.2. [9635

BOOKS. INSTRUCTIONS, ETC.

WEBB'S log -book for recording signals
heard and worked, 112 pages 934in X8 n,

approved format, semi -stiff covers, excellent
value, 6/- post free, or callers, 5/3.-Webb's
Radio, 14, Soho St., London. W.1. [0021

WORLD RADIO
HANDBOOK

for listeners
16/6 Postage I/ -

by 0. L. Johansen

RADIO VALVE DATA. 7th edition.
Compiled by " W.W." 6/-. Postage 9d.
HI Fl YEARBOOK 1961. 10/6. Postage 1/,
RADIO AMATEUR'S HANDBOOK. By
ARRL. 1961 ed. 32/6. Postage 2/-.
TELECOMMUNICATIONS: Principles
and Practice. By Perkins. 2nd ed. 21/-.
Postage 9d,
ALL -IN -ONE TAPE RECORDER BOOK.
12/6. Postage 6d.
VIDEO TAPE RECORDING. By Bern-
stein. 721-. Postage If-.
PRINCIPLES OF SEMICONDUCTORS..
Scroggie. 21/-. Postage If-.
TELECOMMUNICATION PRINCIPLES
in M.K.S. Units. By Renton. 45/-. Postage
2/-.
T.V. TROUBLE ANALYSIS. By H.
Mileaf. 2.6/, Postage 1/-.

COMPLETE CATALOGUE. 1/-.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKISTS

of British and American Technical Books

19-21 PRAED STREET,
LONDON, W.2.
Phone: PADdington 418.5.

Open 6 days 9-6 p.m.

MALVYN ENGINEERING WORKS
Enpitvers the Radio and Electronic Industries

Manufacturers of: Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,

to specification.
SIN* and Production Quinaities

7 CURRIE bTREET, HERTFORD, HERTS.
Telephone: Hertford 2264

ODDIE FASTENERS

THE FASTENER WITH ENDLESS
APPLICATIONS - SIMPLE - POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Illustrated brochure and other information
will be gladly sent on request

DEPT. " W.W."

Oddie,Bradbury & Cull Ltd.,Southampton

Tel. 55883 Cables: Fasteners, Southampton
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" PUSH-PULL SIX "
(6 Ediswan Transistors and 2 Diodes)

61 x 44 x 11m. approx.

Medium,
Long Wave
and Trawler
Band to 80
metres.
XCIO1's
(350Mw) in
push-pull for
good quality
output. 2
R.F. stages
for super

sensitive all band coverage. 3in. (full size)
top grade speaker. Ferrite rod aerial.
Pale blue polystyrene case with speaker
grilles in red. Uses 9 volt battery. May be
built for E6/1916.
" Worked first go -speaks well for the clarity
of your diagrams. Trawler Band particularly
good! ' Home," Luxembourg,' and many
other stations, and all at good volume."
-H.B., Penzance, Cornwall. " Super car
radio! "-G.S., Liverpool.

"PUSH-PULL FIVE"
(5 Ediswan Transistors)

Medium,
Long Waves
and Trawler
Band. Re-
designed
and better
than ever!
Pale blue
polystyrene
case with
speaker
grille in red.

Ferrite rod aerial. Finger-tip control of
stations. Vol./sen. control. XC 101 's (350
Mw) in push-pull for fine quality output.
3in. (full size) top grade m/c speaker tor
improved tone. Uses 41 volt flash -lamp
battery. May be built for L519/6. " I am
so delighted with the P.P.5's performance
that I would not hesitate to recommend
it to anyone."-N.L.8., Dunstable, Beds.

" TRANSONA-FOUR "
(4 Ediswan Transistors and 2 diodes)

Medi um/LongWaves.
Ferrite rod aerial.
Two R.F. stages for
super sensitivity. A
test receiver tuned
in nearly 20 stations
one evening.
ature speaker. May
be built for E3/7/6.

NEW POCKET RADIO
(6 Transistors and 2 Diodes)

111

XC 101 's push-pull
output. Supersensi-
tive. 2 R.F. stages.
Test receiver, Home,
Light (L.W. and
M.W.). Radio Lux-
embourg, and many
others loud and clear

parts cost E5/19/6 p.p. 2/6. All parts sold
separately. (3in. high grade speaker.)

" EASY THREE " (L. & M. to 80 m.)
3 Transistors and 2

diodes. Sensitive and
selective most areas.

Ferrite rod aerial. May

be built for 49/6. With
" Sonotone " miniature
earpiece.

Parts price list, circuits, etc., 1/3 each.
HI-FI MINIATURE HEADPHONES

High or low Impedance complete with match-
ing Transformer and Plug. Brand new. Boxed
25/.., post 1/-. (H S 30).

ALL PARTS SOLD SEPARATELY
AFTER SALES SERVICE

RADIO EXCHANGE COMPANY
27 HARPUR STREET

BEDFORD (opposite Co-op.)
Phone: 2367. Closed I p.m. Saturdays.

BOOKS, INSTRUCTIONS, ETC.
" Tps ADIO Interference Suppression As applied

1.% to Radio and Television Reception."
By G. L. Ste-diens, A.M.1.E.E. 2nd. Ed. An
up-to-date guide to the various methods of sup-
pressing electr.cal interference w.th radio and
television reception. Many practical applica-
tions are given, particular attention being paid
to the problem of interference at telev.sion fre-
quencies. Other chapters deal with the design
and choice of suppressor components, methods
of locating the source of interference, and sup-
pression at the receiver itself. 10/6 net from
all booksellers. By post 11/2 from Iliffe Books
Ltd., Dorset House, Stamford St.. London,
S.E.1..
" WIRELESS Servicing Manual." By W. T.

VY Cocking, M.I.E.E. This, the ninth
edition of a standard work, which has come to
be recognised as a reliable and comprehensive
guide for amateur and professional alike, has
been thoroughly revised and set in a larger
and hander format. Essential testing appara-
tus is described and logical methods of deducing
and remedying defects are explained. A com-
pletely new chapter on the servicing of fre-
quency modulated V.H.F. receivers has been
added. 17/6 from all booksellers. Be nest
18 8 from Iliffe Books Ltd.. Dorset House.
Stamford St., London, S.E.1.

The vI.., ELECTRICAL

METERS, we can supply and repair
within 7-14 days: to 8.5.89: Moving
coil, moving iron, electrostatic, thermo-
couple, also multirange meters, meg-
gers, pyrometers, etc.

AUDIO EQUIPMENT, we supply
and repair: Tape recorders, amplifiers,
tuners, etc.

Write or phone:

311 EDGWARE ROAD, LONDON, W.2
Phone: PADdington 4515

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS

Complete New Gun fitted in every Tube
12' .. .. £4 0.0 1 17' .. . . £5.0.0
14' 15' .. £4.10.0 1 21" 27.0.0

Immediate Delivery
Allowance on Old Tube

Carriage and lost...ante 10/. extra
NU -GUN TELETUBES LIMITED

3 'the Mews. Duckett Rd., Harringay, London, N.4,
Telephone MOUritview 5903

A.DLOUDSPEAKER
ENCLOSURES

SHERWOOD TYPE for
Goodmans 12" Speakers

L15-10-0

A. DAVIES & CO.
rrABINET MAR FRS)

3 Parkhill Place (off Parkhill
Road) London, N.W.3

GULliver 5775

rampic22)

SOUND EQUIPMENT
GRAMPIAN REPRODUCERS LIMITED

Hanworth Trading Estate, feltham, Middx.
Telephone FELtham 2657

Instrumentation at Its best . . .

SIFAM ELECTRICAL INSTRUMENT CO. LTD
WOODLAND ROAD. TOROUAY Tel. 6382213

As old as the
"Wireless World"!

OT

Y_GM4gekkEll, If
COMPONENT DISTRIBUTORS
Guaranteed components -

made specially for us :-
1% tol. SILVER MICA CAPACITORS

84 standard values always in stock.
5-1000pF 94. 1200-2000pF 1/-
2200-3000pF 113 3300-5000pF 1/6

liin. dia. POTENTIOMETERS Sin. shalt
10K, 25K, 50K, 100K (linear), 260K, 500K, 1M. 2M

(log.) 3/-. With switch 4/6.
MINIATURE MAINS TRANSFORMERS

Pri. 0-200-2'20-240 v. Sec. 250 v. 40 inA., 6.3 v. 1.5 amp.
Stack size 25 x 15 x Wm, 14/8.

CELLULOSE WADDING for resonance damping, 40 ply
36in. wide, 5 yd. roll 18/-. carriage 3/-.

Sole distributors for this area.

IMPORTED COMPONENTS
Miniature High Stability Resistors bO tel.

" Preferred value" range (144 values, 120 to 10 ma)
watt, 1^ x 5/32' or 1 watt, I' x 3,3-"....6d. each.
WIMA "TROPYDUR " PAPER CAPACITORS

Flat oval shape. Small size. Glazed surface.
mid. tol. 250V 500V mid. tol. 250V 600V
.01 20% 01. 7d. .15 10% 1/1 1/2
.013 20% 6d. Td. .22 10% 1/3 1/4
.022 20% Rd. 9d. .25 10% 1/3 1/4
.033 20% Si. 9d. 33 10% 1/4 1/6
.047 20% 9d. 10d. .47 10% 1/8 1/9
.068 20% 10d. 11d. .68 10% 1/7 L/3
.1 10% 1/- 1/1 1.0 10% 2/1 2/6

"SURPLUS " HIGH STABILITY RESISTORS
Best makes. Largest selection available. 145 standard

values plus many others.
2% 1W. 75d. W. 9d. 1w. 101d.
2% 5W. 10d. 5W. 1/- 1w. 1/3
1% 1w. 1/3 IW 1/6 1w, 1/9

Ordinary Carbon Resistors 5W. 3d., 4W. 4d. Also
Carbon and Wire wound up to 200W. Full list No. 5.

AND, OF COURSE, OUR OWN PRODUCTS

BLANK CHASSIS
Precision made in our own works from commercial
quality half -hard Aluminium. Two, three or four sided.

SAME DAY SERVICE
Of over 20 different forms made up to YOUR SIZE,
Order EXACT SIZE you require to nearest 1/16in.

(Maximum length 35in., depth 4in.)
Specials dealt with promptly.

SEND FOR ILLUSTRATED LEAFLET
or order straight away, working out total area of
material required and referring to table below, which
Is for four-sided chassis in 16 e.w.g.i
48 eq. in. 4/. 176 sq. in. 8/- 304 eq. in. 12/-
80 sq. In. 91- 208 eq. in. 9/.. 336 sq. is. 13/-

112 eq. in. 6/- 240 eq. in. 10/- 368 eq. in. 14/-
144 sq. in. 71- 272 sq. in. ill- and pro rata

post 1/3 post 1/6 post 1/9
Quantity and trade discounts. Finishes arranged for

quantities of 25 or over.
FLANGES (fin., lin, or lie.), 6d. per bend.

STRENGTHENED CORNERS 6d. each corner.
PANELS

Any size up to 3ft. at 4/6 eq. ft.
Postage (sq. in.): 72 ed.; 108 1/3; 144 1/6; 432 1/9;

576 2/-.

THE WELL-KNOWN

COOPER -SMITH
HI-FI AMPLIFIERS

Each the best in its class -
yet you can build it yourself!

KIT BUILT
STEREO Control Unit .... £12 12 0 £15 0 0
STEREO Main Amplifier.. £13 13 0 £16 0 0
Mk. II Control Unit £7 17 6 £10 17 6
B.P.I. Main Amp. 10/12 W £12 5 0 £14 5 0
" MAGNUM " 20 W. Power

Amp. . £21 2 8 £23 12 8
'PRODIGYM19W.Integrated212 10 0 £15 15 0
TANTAW3/4W.Integrated £710 0 £8 5 0

Building instructions 2/8 each.
(Bantam 1/6. Magnum 5/-).

Please add postage for all orders under E2

H. !,. SMITH & CO. LTD.
287/289 EDGWARE ROAD, LONDON, W.2

Telephone: Paddington 5891/7595
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INSTRUM ENT
REPAIRS

DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED
REPAIRS.

We specialise in the repair and conversion
of the following:-
MULTI-RANGE METERS.
AMP -VOLT -WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT

LEDON INSTRUMENTS LTD.
96, Deptford High St., London, S.E.8.

TIDEWAY 2689

ALWAYS SOMETHING
NEW at WEBB'S !

WALTRAK transistor pocket
oscillator L6 10 0
REXON "dry cleans" your records as
you play, recommended 4 0
WAL "HIGH GAIN" transistor pre -
amp; is the complete answer for tape
dubbing a 16 0
AND 3 NEW SPEAKERS AT WEBB'S

WB " Clumber " L14 14 0
Leak "Sandwich " £39 18 0

Connoisseur "Craftsman " L25 15 4

WEBB'S RADIO
14 SOHO STREET, LONDON, W.1

Telephone GERrard 2089 7308

110
TELECOMMUNICATIONS LIMITED

require

TESTERS & INSPECTORS
at

HAVERHILL in SUFFOLK
The Company is engaged in manufacturing a wide range of electronic
equipments.
Applicants should have had a minimum of three years' practical
experience in industry or have served in H.M. Forces as Wireless/
Radar Mechanics.
The Factory is a modern one in a rapidly expanding market town.
HOUSES ARE AVAILABLE FOR SUITABLE APPLICANTS.
The above vacancies are particularly suitable for men who have had
experience of H.F., V.H.F. and U.H.F. Equipment in the Services,
and are interested in settling in East Anglia on being demobilised from
H.M. Forces.
Applications (quoting Ref. No. 1940/GW) and giving full particulars
of past experience should be made in writing to:-

The Personnel Manager
Pye Telecommunications Limited

Ditton Works, Newmarket Road, Cambridge
Telephone No. Teversham 3131

GUARANTEED Tubes
ALL MULLARD

MAZDA BRIMAR
CATHODEON

COSSOR etc.
CRTS rebuilt in our
own Factory. New
Mullard and U.S.A
Guns used.

REVACUUMED REBUILT
G/tee 6 Mths. G/tee 13 Mths.

12/14 inch £3 0 0 12/14 inch £11/10/-
15/17 inch £3 0 0 15/17 inch £5/-/-

21 inch ES 0 0 21 inch £]/-/-
(Bowl allowance if returned in good condition.)

NEW LOW PRICES
PEAK QUALITY
Carr. & Ins. 12/6.

NEW TYPES
G/tee 12 Mths.

MW31/74 MW36/44
AW36/20 AW36/80

26/12/6
MW43/69 MW43/80
AW43/80 AW43/88

£7/12/6

4 -SPEED AUTO

CHANGERS

UA8 B.S.R. 16/15/-
UA14 B.S.R. 27/10/-

MARLEY SUPPLIES

13 CHANNEL T/Vs. TABLE AND CONSOLE MODELS.
FAMOUS MAKES. Carriage, etc., 19/6
Huge purchase direct from source enables us to offer
unequalled value. These are complete but untested and
are not guaranteed to be in working order.

121n. £3 10 0 14in. £5 10 0 17in. £9 10 0
ALSO I2in. 5 Chan. T/Vs 501,

MARLEY BUILDING, OLD BREWERY,
CHURCH ROAD, CROYDON, SURREY

SOUTHERN RADIO'S

WIRELESS BARGAINS

TEST METERS. POR-
TABLE. 31 x 31 x
D/C. M/C. Ranges: 0-
5,000 ohms; 0-60 mA.;
0-3 volts; 0-1.5 volts.
Range can be extended
to suit individual re-
quirements by addition
of resistances. (Featured
in Practical Wireless,
March issue.)
NEW AND TESTED.
12/6 each plus 2/- P. & P.
SPECIAL QUANTITY PRICES: 12 for O.
Carriage paid U.K. (ex. sea routes).
METERS. 30-0-30 and 3-0-3 volts combined
ranges with prods, 15/-.

ATTACHMENTS for " 38 " TRANSMIT-
TER -RECEIVERS Mark II.
HEADPHONES 15/6 per pair; THROAT MICRO-
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS,
No. I 2/9, No. 2 5/3; WEBBING 4/-; HAVER-
SACKS 5/6; VALVES. A.R.P. 12 4/6, A.T.P.4
3/6; SET OF FIVE VALVES 19/-. Postage on each
item except valves 1/6 extra.
RECORDING BLANKS. Brand new. Ready
for cutting. 13M. 6/- each or 15 complete in
metal case, E4.

RESISTANCES. 100 assorted useful values.
New wire end 12/6. NEW.
CONDENSERS. 100 assorted Mica; Tubular;
etc., 15/-. NEW.
INSULATORS. Porcelain egg type 7/6 per doz.
CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/6.
REMOTE CONTACTOR. For use with
above, 7/6.
LUFBRA HOLE CUTTERS. Adjustable lin.
to 31in. For Metal, Plastics, etc., 7/-.
MAGNETS. Strong Bar type, 2 x /in., 1/6 each.
MORSE TAPPERS. Midget type 2/9; Standard
3/6; Heavy type on base, S/6. ALL BRAND NEW.
MORSE PRACTICE SET. TAPPER with
BUZZER on base. Complete with battery, 12/6.
BRAND NEW.
PACKARD-BELL AMPLIFIERS. Complete
BRAND NEW, with valves, relay, etc., etc., 17/6
each.

ATTACHMENTS for" 18 " TRANSMITTER -
RECEIVERS Mark III.
HEADPHONES 15/6 per pair. HAND MICRO-
PHONES 4 a., 12/6. AERIALS 5/9; MORSE KEY
6/6; VALVES: ARPI2 4/6, A.R.B 7/6, A.T.P.4.
3/6; SET OF SIX VALVES 25/, Official booklet
"18 " T/R circuits etc., 6/6 post paid. Postage on
each item except valves 1/6 extra.
R.I09 RECEIVERS. SHORTWAVE 1.8 to 8.5
me/s. Complete with six valves. Vibrator pack
for 6 volts. Built-in speaker. In metal case. ES.

BOMBSIGHT COMPUTERS. Recent pur-
chase, ex-R.A.F. Ideal for experimenters. A
wealth of gears, motors, blowers, etc., etc.
£3/I2/6 carriage paid.
QUARTZ CRYSTALS. TYPES F.T.24I/F.T.243.
2 -pin, /in. space. Frequencies (F.7.243) 5,700 kc/s.
to 8,650 kc/s. (F.T.241) 20 Mc/s. to 38.9 MO.
(54th and 72nd harmonics). 4/6 each. List of
available frequencies on request.
BRAND NEW. CRYSTAL BASES. FT.24I,
FT.243 1/3 each.
CRYSTAL CASES. FT.24l/243 types 10/6
per dozen.
STAR IDENTIFIERS. Type I.A.-N covers
both hemispheres. 5/6.

COMMAND RECEIVERS. B.C. 454 3-6 Mc/s.
B.C. 455 6-9 Mc/s. Complete with 6 valves.
New condition. 47/6 each.
DYNAMOTORS FOR ABOVE. 28 volts.
15/,
VISUAL INDICATORS (IOQ/4). Type 3.
With 2 meter movements and two neons. New
in cover. 12/- each.
TRANSPARENT MAP CASES. Plzstic 14M.
x 10/in. Ideal for Maps, Display, etc., 5/6.

Post or carr. extra. Full list Radio Books, etc. 3d.

SOUTHERN RADIO SUPPLY, LTD.
II, LITTLE NEWPORT STREET,

LONDON, W.C.2. GERrard 6653
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CLEAN AND SILENT

D.C. to A.C.
UP TO 100 WATTS

WITH THE
FELGATE ELECTRONIC

INVERTER MK II

FROM 210/250 VOLTS D.C.

NO MOVING PARTS
FREQUENCY CONTROL

Manufactured by

McCARTHY
RADIO AND ELECTRONICS

LIMITED
STUDLAND HALL, STUDLAND STREET,

LONDON, W.6.

MORE POPULAR THAN EVER!!
THE RANGE OF

COMBINED VALVE,
COMPONENT & TOOL BOXES

BY

GEO-PAT SUPPLIERS LTD.

PROVED ADVANTAGES FOUND BY OWNERS OF
OUR PRODUCTS IS SPREADING THE DEMAND

DAILY.

DON'T DELAY -WRITE TODAY
For details of our 5 models

From f2.5.0 to £5.5.0 or

With Tools f4.17.0 to f12.12.0
UNBEATABLE VALUES

Benches, Racks, and other aids also available.

GEO-PAT SUPPLIERS LTD.
LAMBRIDGE STREET, LARKHALL

BATH

OUR GIGANTIC STOCKS INCLUDE:
LINE OUTPUT. FRAME OUTPUT, SOUND OUTPUT,
LINE AND FRAME BLOCKING 080. TRANS. AND
SCAN COILS, FOR ANY MAKE OR MODEL TELE-
VISION.

SOME OF OUR VALVES
AZ3I .. 8/6 PCL83.. 11/3 W77 .. 51-
B36 .. 516 PCL84.. 9/6 Z77 .. 3/-
D77 .. 3/- PL33 .. 8/6 5U4 ., 5/.
01177 .. 4/6 P1,86 .. 10/9 5V4 .. 6/.
DK91 .. 519 PL38 .. 14!6 5Y3 - 10/6
DK92 .. 8/- P1.81 .. 8/6 5Z4 .. 101-
DK99 .. 716 PL82 .. 6/9 6AL5 .. 3/-
DL92 .. 5/9 PL83 .. 7/- GAMS .. 3/-
DL94 . 6/9 PY31 .. 7i- SCDS 27/6
DL96 .. 716 PY32 .. UV- 61)2 .. 3/-
EB91 .. 3/- PY80 .. 8/6 6F1. .. 5/-
EBC33 .. 5/- PY81 .. 61- 6E12 .. 3/-
EST'80 .. 9/6 PY82 .. 6/6 6F13 .. 7/ -
ECM .. 5/3 PZ30 .. 10/- 6F14 .. 9/6
ECC82 .. 61- 1322 .. 9/6 015 .. 9/6
ECC,84 - 8/- U24 .. 10/- 6L1 .. 1216
ECF80 .. 8/- 1325 - 12/- 6L18 .. 5I-
ECH35 .. 91- U28 .. 12/- 6P25 .. 8/6
ECH81 .. 8/- U31 .. 9/6 61'28 .. 12/6
ECL80 .. 6/9 1150 .. 8/6 6V0 .. 5/-
EF39 .. 5/- U52 .. 7/- 10F1. .. 4/6
EF50 .. 3/9 U191 -. 9/- 1001 .. 10/-
EFS0 - 416 U281 .. 9/- 10C2 .. 13/-
EF91 .. 3/- U282 .. 20/- 10P13 .. 9/-
EF92 .. 5/. U301 . 20/- 10P14 .. 91.
EI,33 .. 8/6 U801 .. 22/6 12AT7 .. 5/6
EL38 .. 14/8 1JAF42 _ 8/- 12AU7 .. 5/9
E1.84 .. 1/.. ITBC41 .. 719 20D1 .. 8/6
EY51.B.E. 6/- ITCH42 .. 7/- 20E2 .. 0/.
EY51 .. 7/9 UF41 .. 8/6 20L1 .. 12/8
EY86 .. 7/6 UF42 .. 3/9 20P1 .. 10/6
E240 .. 6/6 13141 .. 7/3 20P3 .. 12'.
KTS3C .. 8/- ITh413 - 7/3 20P4 .. 16/6
KT36 .. 8/6 UL44 .. 11/8 278U .. 14/-x266 .. 15/- UY41 .. 6/6 30C1 .. 7/-PCC84 .. 7/. UITS .. 14/8
PCC89 .. 8/8 VU9 .. 6'6 30L1 ., 7/.
PCF80 .. 7/- BP41 .. 2/3 30P4 .. 10/9
PCI.82 .. 10/9 BM .. 2/3 185BT.. 14/ -
These are only examples of our valves- if you do not see
what you require send stamped addressed envelope for
special quotation.
For the Finest, Fastest Service in the country, contact -

D. & B. TELEVISION
I31a KINGSTON ROAD
SOUTH WIMBLEDON

LONDON, S.W.19
Phone. Cherrywood 3955

MINICOIL PRODUCTS
Manufacturers of :-

Miniature Precision Coils co Specification.
Chokes, Delay Lines, Pulse Transformers etc.
Also Stockists of Ferrite Material, Coil
formers, Copper Wire, Insulating tape, etc.

2A MAXWELL ROAD PORTSMOUTH
Phone : Portsmouth 33330

WAL GAIN TRANSISTORISED PRE -AMPLIFIERS,
for any purpose where it is necessary to amplify a
minute voltage Into useful output. Many applications.
Supplied complete with 9v. battery, etc. Mono £5.
Stereo or two mono channels, 27/10/0. New unit
with tape equalisation WAL HI -GAIN, £7118/0.
WAL D-MAG, professional head demagnetiser,
22/10/0. WAL BULK ERASER, tape and film,
£7/18/6. WALTRAK pocket audio oscillator, pocket
sized, 26/10/0. Full technics' leaflets.
WELLINGTON ACOUSTIC LABORATORIES LTD.,
Farnham, Surrey. Farnham 8481.

Television Receiving Equipment
4th Edition

W. T. Cocking, M.I.E.E.
Deals comprehensively with television receiv-
ing equipment and gives many practical de-
tails and design data. Whilst the treatment
is largely non -mathematical it assumes a fair
knowledge of sound radio technique by the
reader.

30s. net. By 13V2
3illstis9trcitio4n5 4 pp.

From LEADING BOOKSELLERS
Published by

ILIFFE BOOKS LTD., DORSET HOUSE,
STAMFORD ST., LONDON, S.E.1.

"BARGAINS WITH PERSONAL SERVICE"
COMMUNICATION RECEIVERS R206. .55-30 Mc/s.
in 6 ranges, 100/250 v. A.C. or 12 v. D.C. high quality
receiver complete with power pack and connecting
plugs, £22/10/-. carr. £1110/.. R.107, 1.2-17
9 valves, 100/250 v. A.C. or 12 v. D.C., 212/10/ -
earn £1/10/-. MARCONI CR100, £19, with noise
limiter £21. carr. £1. R.R.O. SENIOR, with power
pack and coils 222/10/-, carr. £1/10/-. R1132a,
100-124 Mc/s. £6, carr. 12/8. TX/RECEIVER, No. 19,
Mk. II, complete station with power pack, variometer,
etc. 27/10/-, carr. £1110/-. CALIBRATOR TIME BASE
UNIT. Incorporates power pack 115/250 v. input,
300-0-300, 4/6.3 v. and 4/5 v. tappings, 5Z4G rectifier.
Fully smoothed, 10 valves and a host of other corn-
Pooeota. NEW, in ease, 42/8. carr. 7/6. MARCONI-
NOISE GENERATOR TF987, brand new, 212/10/-.
carr. £1. ROTARY CONVERTORS, 24 v. D.C.-230 v.
A.C. 125 watts, £4, carr. 10/-. Ditto 150 watts, £5/10.
carr. 10/-, 24 v. D.C.-50 v. A.C., 4 amps.. 50/-. cart, 7/6.
Auto transformer to suit 50-250 v. £1. post 3/6.
Ditto 24 v. D.C.-230 v. A.C. approx. 135 watts by
Lancashire-Crypto in portable ventilated case with
leads, brand new in original packing case, 28110/-.
carr. 10/-. R.107 RECEIVER R.F. UNIT with dial and
drive, also Power Unit 100/250 vac and 12 vdc. Bran)
new, 24/19/6 the pair, carr. 15/-. Circuit diagram
2/6. Set of 4 valves for same 20/-, post 2/-. WAVE
METER CLASS D. Complete in transit case with
phones, instructions, etc., excellent condition, only
SW-, Carr. 10/-. Limited quantity. NIFE ALKALINE
BATTERIES, 12 volt, 25 a.h. tested and charged,
£4/17/6, care. 10/-. Ditto 6 volt 75 a.b., storage or
starter brand new and unused, £7110/-, carr. 10/,
VARIOMETER, No. 19 set part, 11/6. post 2/..
No. 19 SETS Stk. III MODELS. (Canadian RCA). Used
but in excellent condition, limited number, only 90/-.
Carr. 10/-. HBO POWER PACKS, 115/230 v. AC.,
37/8. post 5/-. POWER PACK No. 15, for R206 and
similar receivers 110/250 v. A.C. and 12 v. D.C., £6.
carr. 10/-. LEAD ACID BATTERIES. 6 v., 40 a.h., in
metal case with waterproof plugs new and unused,
39/6. carr. 3/6. MINIATURE I.F. STRIPS. No. 373,
complete with valves 29/6. post 2/-. TELEPRINTER
40 LINE SWITCHBOARDS. Brand nen. and unused.
£50. Ex. Warehouse. ARS8D MAINS TRANS-
FORMERS. New and boxed, 35/-, post 5/-. MAINS
TRANSFORMERS. 200/250 v. input, 300-0.300,
100 ma., 6.3 and 5 v. tappings potted type, 27/6.
post 2/6. AMERICAN AIRCRAFT RELAYS. Large
quantity available, please write for details. RCA
AR88 SPEAKERS, 3 ohm in black crackle cabinet.
BRAND NEW, 37/6. Post 3/6. LINEMANS SAFETY
BELT. A must for all climbing purposes. BRAND
NEW, 17/6. Post 2/.. As used by G.P.O. Many other
Rents, headphones, microphones, test meters, tele-
phone sets, etc. TERMS: C.W.O. Monthly account,
approved business houses, etc. S.A.E. enquiric.
Carriage quoted applies only Mainland.
A. I. THOMPSON, " MING LODGE," Codioote,
Ritchie, Herts. Phone. Codicote 242.

CABINETS, ENCLOSURES AND EQUIPMENT
BY STAMFORD

SPEAKERS
HI -FIDELITY EQUIPMENT

Cash H.P.
Price Dep. 18 M. 0.

Goodman, Rin. Axiette £6 12 1 26/5 6:4
10in. Axion 110 £5 0 0 20/- 4/10
13in. Axion 300 £11 5 9 45/2 10'10

Wharfedale 10in. Golden/FSB 68 6 7 33/4 8/ -
CHASSIS
Armstrong Jubilee Mk. II £30 9 0 121/10 29/3

Stereo 55 £33 12 0 134/5 32'6
Stereo 12 Mk. II . £44 2 0 176/5 42'4

B2/E 46in, x 18/n. DECK
B2/EX 46in. x 18;in. DECK

B2/E PRICE 222/4- or 24/8/. Dep. 18 payments of 22/3.
B2/EX PRICE 223/17/6 or 24/15/6 Dep. 18 payments of 2415.
Also supplied at same prices with tape or record storage on
left and deck 33 in. long.
Write for ]lets for Equipment, Cabinets and Enclosures.
We specialise in supplying any equipment currently
available. Demonstrations at our Weymouth Terrace
Showroom. Our Products are supplied in oak, walnut
and mahogany veneers finished in shade required.
Delivery 12/8. England and Wales. 25/- Scotland.

Visit our Hi -Fidelity Showrooms at :

84/88/98 Weymouth Terrace, oft Hackney Road,
LONDON, ES. Telephone : SHO 5003.

Showroom hours: Monday -Saturday, 9.30 to 5.30.
Late night Wednesday, 7 p.m.

Directions No. 6 bus from Liverpool Street Station to
the Odeon. Hackney Road, walk back two turnings
A. L STAMFORD LTD. (DEPT. N4)
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Model "880" High Stability HF
receiver. Superb specification and
performance-designed to meet
professional requirements. Range
500 kcis to 30 Mn/s. Dial setting
accuracy within I kc/s. Combines
the advantages of crystal control
with continuous tuning.

Model '850 2" General Purpose
LEMF receiver. Range 10 kes
to 630 kc,s in six overlapping bands.
Has full communications facilities.

THERE'S
AN

FOR

EVERY SERIOUS

PURPOSE

Model "730/4" General Purpose
HF receiver. Developed to meet
a Government specification and
capable of an excellent performance.
Range 480 kc;s to 30 Mc, s. (Special
versions available giving crystal
control and low frequency coverage)

Model "770U " Ultra High
Frequency receiver, covering
from ISO Mcis to 500 Mc,'s. Excel-
lent performance throughout and
suitable for receiving either FM or
AM signals.

1

Model "770R" Very High Fre-
quency receiver, covering from
19 Mc s to 165 Mt.'s in six ranges.
Accepts AM, FM and CW, High
sensitivity, fine control, thoroughly
reliable.

BETWEEN

10 Kcfs

AND

1000 Mc/s

Model "770S" Extra High Fre-
quency receiver, having a range
from 500 Mc s to 1000 Mc,.s. Speci-
ally developed circuitry gives high
performance.

Please write for full Technical Specifications to the Manufacturers

STRATTON & CO. LTD., BIRMINGHAM, 31
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Twenty years of specialising in the manufacture of Ersin Multicore Solder has
produced the finest cored solder in the world.
Only virgin metals of the highest possible purity and a high grade rosin flux
manufactured under laboratory controlled conditions are used.
All these factors combine to produce an even -flow solder characterised by a
freedom from dry joints.

I SAVBIT FOR THE
SMALL USER
The Size 1 Carton con-
tans apnroximately 53 ft.
of 18 s.w.g. SAVBIT. It
is also supplied in 14 s.w.g.
and z6 s.w.g. Obtainable
from radio and electrical
stores. Ersin Multicore
5 -Core Solder is also sup-
plied in 4 specifications of
Standard Tin/Lead alloys.
Price 5j- each (subject).
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STANDARD TIN/LEAD ALLOYS
Ersin Multicore 5 -core Solder is
available in the following standard
alloys:
60/40, 50/50, 45/55, 40/60, 30/70,

and 20/80 and in 9 standard gauges on
7 lb. and 1 lb. reels.

4- ... 41
... SA..

,.

SAVBIT FOR THE
SERVICE ENGINEER

Approx. 170 ft. of IS
s.w.g. SAVBIT is sup-

',plied on a 1 lb. reel
packed in a carton. Price
15/- each (subject).

SAVBIT FOR FACTORIES
Ersin Multicore Savbit
Type 1 alloy containing

SAVBIT 5 Cores of non -corrosive
IINAllailllos flux is supplied to factories

ai,2, ---"' at bulk prices on 7 lb. reels.
16 and 18 s.w.g. are the
diameters most suitable
for the majority of solder-
ing processes. Supplies22

----,.._--,-, are also available on I lb.
reels.

SPECIAL HIGH AND LOW
MELTING POINT SOLDERS

Comsol (Melting point 296°C)
P.T. (Melting point 232°C)
L.M.P. (Melting point 179°C)
T.L.C. (Melting point 145°C)

HOME CONSTRUCVIR'S
2/6 PACK
Now available containing
alternative specifications:
19 ft. of 18 s.w.g. 60/40
alloy or, for soldering
printed circuits,4o ft. of

s.w.g. 6o/4o alloy. Both
wound on Reels. 2/6 each
(subject).
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Bib WIRE STRIPPER
CUTTER

AND

tool strips in-
nicking

wire cleanly
plastic

Adjustable to
thicknesses.

BIB TAPE ACCESSORY KIT Contains every -
thing for editing and classifying tapes: Bib tape splicer
and cutter (available separately, 18/6); 6 spare cutters;
24 Bib tape reel labels (available separately, 2/6); spool of
splicing tape ; Bib data card : Complete Kit 28/6 (subject).

A free copy of an interesting article " How to Edit Tape
Recordings " will be sent you if you will kindly send us
a stamped addressed envelope.

I1

IN /11// This 3 -in -I
sulation without
the wire, cuts
and splits extruded

\ 4 \\\\\ twin flex.
most wire
3/6 each (subject).

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. BOXMOOR 3636


