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POLYPOLE COUPLER SYSTEMS

BICC design and manufacture to customers' specific
requirements polypole coupler systems incorporating flexible
multicore cables. These systems cover a wide variety of sizes
and types of cable each terminated with robust moulded -on
couplers.

BICC polypole coupler systems are particularly suit-
able for the reliable outdoor interconnection of mobile radio
or electronic control equipment.

Further information is contained in Publication
TD WGCD 6--avai!able on request.

BRITISH INSULATED CALLENDER'S CABLES LIMITED,
21 BLOOMSBURY STREET, LONDON, W.C.1
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and so Mullard will be bringing you many
interesting details of What's New in the New
Sets-new devices, new developments, and
the latest production techniques in Mullard's
constant endeavour to contribute to better
radio, television and sound reproduction.

BY 100 high

performance

silicon

rectifier

O T T.
Mullard have released a new silicon diffused
junction rectifier, type BY100, for use as a
mains rectifier in television receivers. This
rectifier has a maximum recurrent peak
inverse voltage rating of 800V and will pass
a maximum average forward current of
550mA at an ambient temperature of 50°C.
The maximum forward voltage drop is
1.5V at 5A and the maximum reverse current
is 1011A at 800V. The small size of the BY100
is an obvious advantage and allows greater
flexibility in positioning the device in the
receiver and in effecting a reduction of
localised heating.

Improved
Cathodes
For Television Frame -Grid Valves
All television frame -grid valves manufactured by Mullard now
use locked -seam cathodes in place of drawn and pressed cathodes.
The new cathode is made on an automatic four -slide machine
which cuts and folds a nickel strip into the appropriate size and
shape. This new process has reduced contamination of the
nickel and has made possible adjustments to the amounts of
trace elements used in the preparation of the nickel strip. These
adjustments give improved insulation between the electrodes
while maintaining the level of emission and length of emission
life. In fact, over the periods of life expected in a television
receiver, these valves, when used under normal operating
conditions, show a negligible rate of failure from emission faults.

What's Behind

Automatic

Brightness Control
Now a feature of many sets, automatic brightness control adjusts
the television receiver to give the best picture for the room lighting
conditions. The control consists of a photoconductive cell, for ex-
ample, Mullard types ORP12 or ORP60, mounted on the front of
the receiver. Alterations in the room lighting change the electrical
characteristics of the cell and these changes are used to control
the picture brightness and contrast.

Polyester Foil Capacitors
The recent introduction of a new range
of capacitors is the result of the Mullard
Research Laboratories' continuous study
of new materials likely to be of use
to the electronics industry.
Following an investigation into plastic
materials, the new range of cap-
acitors was developed, using a plastic
material, a polyester, as their dielectric.

This material can be manufactured in
the form of very thin homogeneous films
having a higher insulation resistance and
dielectric strength than the more usual
paper foils. These properties are main-
tained to high temperatures making
them particularly suitable for use in
modern compact television receivers. To
make full use of the high temperature

properties of the film, the capacitors are
coated with a special waterproof and
high melting point lacquer.

Two voltage ratings are available, namely
125v and 400v D.C. with capacity values
ranging from .001.8.F to 11A.F.

MVE 4211
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Fair of the Air 
THIS year the National Radio Show reflects the 
atmosphere of expectancy which for some time now 
has surrounded the workings of the Pilkington Com- 
mittee. In many cases expectancy has been followed 
by active anticipation and sets have been produced 
to receive the u.h.f. bands and dual line standards 
which many people think the Committee may pro- 
pose and the Postmaster General may or may not 
approve. The B.B.C., too, will be showing what they 
could do in colour if only they were given the green 
light. 

Some people will stigmatize these moves as ten- 
dentious, an attempt to force the hand of the Pilk- 
ington Committee; others will point to the incon- 
sistency of manufacturers who collectively, through 
their associations, advocate the retention of 405 
lines, but who will be demonstrating 625 -line 
receivers at Earls Court on signals provided by 
Radio Exhibitions Ltd., an off -shoot of B.R.E.M.A. 
As we see it there is nothing inconsistent in advo- 
cating and hoping for stability, but at the same time 
hedging against inflation- whether it be of monetary 
values or of line standards. In any case many of the 
625 -line sets will be ostensibly for export only. 

The demonstrations of colour will be a great suc- 
cess and will give many members of the public who 
have so far only read about it the pleasure of seeing 
the technical excellence of the pictures which can be 
transmitted -and received in areas of good signal 
strength. 

Comparative demonstrations of 405- and 625 -line 
standards will, we think, provide plenty of good 
clean fun. It will be amusing to try to guess, from 
the size of screens used and any differences in the 
degree of interlace, into which camp any particular 
manufacturer has wittingly or unwittingly placed 
himself. Seriously, we think the differences in pic- 
ture quality will be marginal and we would suggest 
that if demonstrations on the floor of the hall are 
inconclusive a visit to the gallery and a glance at the 
monitor screens through the windows of the R.I.E. 
control room might help to give the casting vote. 
Many of the 625 -line receivers on show will be 
export models and so the signals distributed to 
the stands will be on one or other of the Continental 
625 -line standards. It should not be forgotten, 
however, that the Television Advisory Committee 
in its 1960 report recommended modifications to 
those standards in the event of the adoption of 625 
lines in the U.K. The improvements may be "mar- 
ginal but definite" and we only mention them here 
to underline our main point, that the demonstrations 
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which will be put on for our enjoyment at the Show 
should not be used at this stage to form hard pre- 
judices. 

The general public, for whom the Show is pri- 
marily intended, will be unaware of and therefore 
not unduly perplexe& by these considerations and 
will tend to see these things metaphorically in black 
and white (and literally, too, for the line structure 
will not be so apparent in colour). They are likely 
to be more confused by the association of famous 
names -hitherto rivals for their custom -on the 
stands of some of the new and even larger company 
groups. At one time these associations were kept as 
quiet as possible, on the principle that if a customer 
gave a bad name to brand X you still had the chance 
of selling him virtually the same set under brand 
Y. These days are past, largely due to the motor 
manufacturers who make no secret of selling the 
same car under different names. But the customer 
still has the choice of a different radiator grille, and 
knows that the initial price and the cost of service 
and spares would probably be much higher but for 
the rationalization of basic production. 

Last year we deplored the fact that the Pye Group 
had decided to hold their own Show outside Earls 
Court and we are glad to see them once again in 
the main exhibition. This year it is the turn of 
G.E.C. (with Sobell and McMichael) to invite us to 
make the journey to another part of London in order 
to see their products and their own demonstration 
of colour television. Once again we think it a pity 
that last minute differences between the organizers 
and some of their principal exhibitors cannot be 
resolved in time to make a national show truly 
representative of all that this country has to offer in 
television did sound broadcasting. 

Brit.I.R.E. 
BY an Order in Council dated 2nd August Her 
Majesty the Queen has granted a Royal Charter 
to the British Institution of Radio Engineers. Since 
it was founded in 1925 the technical standard of its 
meetings and published papers has not only reached 
but has been sustained at the highest level. It has 
drawn the support of many eminent figures in radio 
and electronic engineering and has formed a focal 
point for workers in these professions throughout 
the Commonwealth. We offer congratulations to 
the members and administrative body of the Insti- 
tution on this authoritative recognition of their efforts 
and achievements. 
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Listening in the Next Room 
WHY THERE IS AN APPARENT IMPROVEMENT IN SOUND QUALITY 

By J. MOIR, M.I.E.E. 

MANY people have noted that " my loudspeaker 
sounds better when I listen in the next room ", and 
have wondered why this should be so. Clearly a 
difficult question to answer when we do not under- 
stand all the factors that result in one loudspeaker 
"sounding better" than another one, though the 
reasons for the gross differences are, of course, well 
understood. 

Whether a loudspeaker does sound better in an 
adjacent room is clearly a matter of opinion. In 
most instances the judgement has been the result 
of a casual observation rather than a laboratory 
experiment, but the view has been independently 
expressed so frequently that it probably has some 
significance. I have also noted the same phenomena, 
and, in consequence, decided to explore the objec- 
tive performance of a loudspeaker playing in an 
adjacent room to see if there is any reasonable ex- 
planation of the reported improvement. 

In every instance sound quality was reported to 
improve only when orchestral music was being 
played. Comment about speech reproduction 

10 

s 

dB o 

o 

is 

AT SOin f 
". o 

AT 90 in--"" 
b 

100 1,000 

FREQUENCY (e /s) 
10,000 

Fig. 1. Effect of microphone /loudspeaker spacing on 
frequency response. 

varied, but in no instance was any significant im- 
provement noted when the listener moved into the 
adjacent room. Under these conditions, speech 
required more concentration (i.e. intelligibility was 
lower) but there was some comment that " speech 
sounds very natural ". In every instance the com- 
municating door between the two rooms had to be 
wide open to achieve an improvement in sound 
quality, all those questioned being in agreement that 
with the door closed or even slightly open the top 
response suffered. Again, all were in agreement 
that sound quality was adversely affected when 
judged in the room above that in which the loud- 
speaker was playing. 

" Sounding better " is a rather nebulous descrip- 
tion of a change in sound quality. An improve- 
ment in quality may result from a modification in 
the effective frequency response at the listening 
position, or from some reduction in the intrinsic 
distortions produced by the loudspeaker. As a third 
alternative the sound may be improved by some 
advantageous change in the acoustic environment 
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resulting from listening in the adjacent room. These 
suggestions will be examined in turn. 

The frequency response as measured at a remote 
listening position may differ radically from that 
measured nearer the loudspeaker, particularly if the 
rooms have widely different furnishings. As the 
measuring microphone is moved away from the loud- 
speaker the contribution of the direct sound from the 
loudspeaker to the total acoustic intensity at the 
measuring position becomes less significant. The in- 
direct sound, the result of room reverberation, then 
constitutes the major part of the total acoustic power 
at the listener's ears. Now the energy spectrum of a 
complex sound wave is modified at each reflection 
from a boundary surface, the general effect being 
a reduction in the high- frequency content, for most 
wall finishes and furnishings are more effective 
absorbants at the high audio frequencies than they 
are at the low- frequency end of the spectrum. Thus 
the measured frequency response will generally ex- 
hibit a progressive reduction at the high- frequency 
end as the microphone is moved away from the loud- 
speaker. This is illustrated by Fig. 1 which shows 
the result of some measurements on a Quad elec- 
trostatic loudspeaker in a well -furnished room. 

Coupling Between Rooms 
There is a second effect that may also introduce 
some frequency discrimination. An opening between 
two rooms does not transmit sounds of all fre- 
quencies with equal efficiency. At low frequencies 
the standard door opening (6ft 6in by 2ft 6in) is a 
fraction of a wavelength and thus gives a relatively 
inefficient coupling between two rooms. The actual 
coupling efficiency is a function not only of the 
area of the opening, but also of the size and shape of 
the two rooms and the position of the communicat- 
ing opening in the common wall. At the top end of 
an audio spectrum a standard door opening is many 
wavelengths wide and is likely to give efficient coup- 
ling between the rooms. 

The increase in coupling efficiency at the higher 
audio frequencies tends to offset the increase in room 
absorption in the same part of the audio spectrum, 
and thus the frequency response as measured in 
the second room may not differ widely from that 
found in the loudspeaker room. A calculation of the 
overall result is difficult and probably pointless in 
view of the many variables, but Fig. 2 illustrates 
the results of measurement in two rooms in the 
writer's house. 

The curve was obtained by driving the loud- 
speaker (not the speaker used to obtain the data for 
Fig. 1) from a white -noise source and measuring 
the sound pressure level in bands one -third of an 
octave wide between 50 c/s and 10 kc /s. The 
measurements were carried out in two adjacent 
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Fig. 2. Speaker frequency response in loudspeaker and 
listening rooms. 

rooms. In this particular instance the top response 
is not appreciably attenuated in the second room, 
but the bass response below about 160 c/s shows 
an increasing loss. Unless further tests showed 
this to be typical it would not appear to be very 
significant. 

There seems no reason to expect that the intrinsic 
distortions introduced by the speaker will be reduced 
by the presence of the second room, but they may 
become less noticeable when heard in an adjacent 
room. A non -linear relation between electrical in- 
put and the resultant sound pressure implies the 
appearance of harmonically related tones and, when 
a complex wave is being reproduced, the introduc- 
tion of inharmonically related intermodulation pro- 
ducts. Harmonics do not result in any very signi- 
ficant subjective annoyance, but the accompanying 
intermodulation products introduce roughness, and 
create " blurr ", and this is extremely annoying. 
Listening in the adjacent room may well reduce the 
high- frequency response, and this will reduce the 
amplitude of the higher harmonics, but it will do 
little to modify the intermodulation distortion pro- 
ducts, for being difference tones many of these will 
be close in frequency to the primary tones. Thus 
there is no very good reason for expecting that any 
improvement in sound quality due to listening in 
the adjacent room is the result of a reduction in non- 
linear distortion. 

Doppler distortion, the introduction of frequency 
modulation products as a result of the use of a single 
diaphragm sound radiator, may well be slightly re- 
duced by listening in an adjacent room. These dis- 
tortion products are concentrated in the direct sound 
on the speaker axis and do not exist in the plane of 
the diaphragm. Any change in the acoustic environ- 
ment that results in a decrease in the ratio of direct 
to reverberant sound will reduce the annoyance 
created by this form of distortion. Normally it does 
not make a very significant contribution to the total 
distortion, so it is unlikely that any reduction due 
to adjacent room listening will result in any very 
noticeable improvement in overall sound quality. 

Significant annoyance can be created by the pre- 
sence of lightly damped, mechanically resonant 
elements in a loudspeaker cone or chassis. Such 
elements continue to "ring" after the driving im- 
pulse ceases and thus colour the reproduction to an 
extent quite out of proportion to their effect on the 
steady -state response curve. Their subjective effect 
is likely to be reduced by listening in an adjacent 
room merely because any room introduces ring- 
ing of the same general kind and two rooms intro- 
duce twice as much distortion of this type as one 
room. An increased amount of room ringing might 
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dilute similar distortion introduced by the speaker 
itself, but while it is impossible to be dogmatic, re- 
duction of the effect of speaker ringing is not thought 
to make a significant contribution to any improve- 
ment in sound quality that results from listening in 
an adjacent room. 

The sound transmission loss introduced by a 
standard wooden door or the usual board -on -joist 
ceiling is so frequency -dependent that it might be 
expected to result in unacceptable sound quality in 
an adjacent room or in a room above. A typical 
plywood door will introduce a loss at 10 kc /s (rela- 
tive to the loss at 1 kc /s) of about 10 -12 dB, while 
a plasterboard joist and board ceiling will result in a 
relative loss of 25 dB. Average values for doors and 
ceilings are shown in Fig. 3, but the sound insula- 
tion value of a door is critically dependent upon the 
leakage through cracks round the jamb. 

Measurement of the attenuation introduced and 
observations on the sound quality that results from 
listening in an adjacent room under " door closed " 
conditions are at least in fair agreement. 

Reverberation Change 
On reviewing the previous discussion it seems 
reasonable to suggest that none of the factors men- 
tioned is likely to account for the reported improve- 
ment in sound quality due to listening in an adjacent 
room. The effect on frequency response should, 
from the conventional viewpoint, only result in a 
deterioration in sound quality, but in this particular 
instance the change is probably too small to be sig- 
nificant. However, let us look at some of the more 
predominantly acoustic factors that affect the quality 
of reproduction. 

An æsthetically satisfying orchestral performance 
is only secured when the direct sound reaching the 
ears without any reflection is softened and rounded 
by the presence of a proportion of reverberant sound. 
The ratio of direct to reverberant sound is generally 
adjusted at the studio either by placing the micro- 
phone at a suitable distance from the orchestra or 
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Fig. 3. Average transmission loss due to doors and ceilings. 

by mixing into the output of a microphone close to 
the orchestra a suitable amount of sound from some 
more remotely placed microphones. There is some 
evidence that even when the optimum spacing of 
microphone and orchestra for a monophonic trans- 
mission is achieved, the result is less satisfying than 
that obtainable from a two -channel transmission. 

At the receiving end, the amount of reverberant 
sound can be increased by moving away from the 
loudspeaker, though a limit to the effect is set by the 
reverberation time of the listening room. Any 
further addition can only be achieved by moving out 
of the room and into the adjacent room. The imme- 
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diate result will be to produce a listening space of 
increased volume and having (possibly) a longer 
reverberation time. 

There is no simple method of calculating the com- 
bined reverberation time of two rooms coupled by 
a communicating opening, for the combined value is 
a function of the area and position of the com- 
municating opening, and of the relative positions of 
loudspeaker and microphone. As a simplification 
that applies when two typical domestic -sized rooms 
of roughly equal size and similar furnishing are 
coupled by a standard door, it can be said that the 
reverberation time of the combined volume is 
roughly *,/ 2 times that of either room. This would 
not hold if the reverberation time of the individual 
rooms differed appreciably. 

Thus both the physical and acoustic size of the 
listening environment is increased by moving into 
an adjacent room. This is thought to be a significant 
advantage. As a result of listening tests carried out 
some years ago, the author came to the conclusion 
that good sound quality could not be secured in a 
room having a volume less than (roughly) 1,600 cubic 
feet and that between rooms of about 1,000 cubic 
feet and 1,600 cubic feet there was a very rapid 
improvement in sound quality with increase in room 
volume. Above about 2,500 cubic feet the rate of 
change of quality with further increase in volume 
decreased, though the quality continued to improve 
with increase in room size. 

It may well be that in most of the instances of 
improvement that have been reported, the volume 
change produced by adding the second room hap- 
pened to fall on the steep portion of the sound 
quality/room volume relation suggested above. 

Room Resonances 
However, in my own personal experience, the 
subjective effect of listening in an adjacent room is 
that one is in a room very much larger than a single 
room having the volume of the combined rooms. 
The change is one of character rather than quantity 
of reverberation. This may be due to the following 
properties of coupled rooms. 

Any room exhibits a series of room resonances 
(eigentones is the fashionable word) the frequencies 
of which are determined by the room dimensions. 
Resonance occurs at each of the frequencies at 
which the length, width and height are half a wave- 
length, and at harmonics of these frequencies. Thus 
there are three independent series of resonances, 
one for each of the three axes of the room. In 
addition there are other series of resonances corres- 
ponding to the combination of the three axial dimen- 
sions, though there is some evidence that these are 
not particularly important in determining the 
acoustic character of a room. 

Rayleigh deduced an equation relating room 
dimensions and resonance frequencies 

V A2 B2 C2 f + 2 L2 W2 H2 

where L is the length, W the width, H the height, 
V the velocity of sound and A, B, C independently 
any of the integers 0, 1, 2, 3, 4, etc. For a typical 
room (15.3ft by lift by 8.2ft), Fig. 4 shows the first 
10 resonant frequencies. This room is perhaps 
larger than the average listening room, but it will be 
seen that all the resonances fall in the lower part of 

444 

3677 

5114 686 77 

63 739 

85 89.7 1007 

8557 9315 

30 40 50 60 70 80 90 100 

FREQUENCY (c /s) 

Fig. 4. Typical eigentone spectrum for a small room. 

the audio band. For a smaller room the resonance 
frequencies would appear at correspondingly 
higher frequencies and their effect would be sub- 
jectively more obvious. 

It will be noted from Fig. 4 that the resonances 
in the tower end of the range are well spaced apart, 
the spacing decreasing with increase in frequency. 
Apart from changing the shape of the room, nothing 
can be done to modify the spacing of the resonances 
or to decrease the gaps between the individual reson- 
ance frequencies. However, if one listens in an 
adjacent room coupled by a relatively small opening, 
the eigentones corresponding to each room exist 
separately. When the dimensions of the listening 
room differ from that of the loudspeaker room, 
the eigentone spectra of the two rooms will inter- 
lace and tend to reduce the gaps that exist in the 
resonance spectrum of any single room. 

All the eigentones corresponding to the sum of 
those characteristics of the separate rooms will not 
exist in the coupled rooms, for the coupling between 
rooms will be weak for those modes of resonance 
in which the air particles are moving parallel to the 
door opening. Nevertheless, in a typical example 
the number of modes that are excited will be much 
greater than that of either room considered alone, or 
in a single room having a volume equal to that of 
the combined rooms. Thus the overall acoustic 
performance of two coupled rooms is considerably 
smoother than that of any single room unless the 
single room is so large that the first ten (approxi- 
mately) resonance frequencies are approaching the 
sub -audible, and thus have no very significant effect 
on the sound quality. 

The acoustic performance of a small (domestic 
size) room is determined almost entirely by the 
eigentone spectrum and particularly that part of the 
spectrum below about 200 c /s. Any smoothing of 
the spectrum should make the small room perform- 
ance approach that of a much larger room; it should 
in fact convert a domestic sized room into the 
domestic equivalent of a small hall. 

Finally, there is the possible effect of the size of 
the sound source. When listening in an adjacent 
room the effective source of sound tends to be the 
door opening and not the loudspeaker. This increases 
the source size by a large factor, an area increase in 
the region of two hundred times taking the example 
of a 12 -in speaker and a standard 6ft 6in by 2ft 6in 
door. Not all critics are in agreement on this point 
but I believe that a large sound source results in a 
softness and lack of irritation in listening that cannot 
be achieved with a small source. The reason for 
this is not particularly clear and in the situation 
being discussed it may not be particularly important, 
but at least the change in size is a change in the 
direction of improving the sound quality. 

WIRELESS WORLD, SEPTEMBER 1961 

www.americanradiohistory.com



A number of possible explanations for the im- 
provement in sound quality have been discussed, 
and there may be others, but it is impossible to be 
sure which, if any, of the suggested mechanisms 
of improvement is really significant. The coupling 
between a room and the loudspeaker is so poor that 
the intrinsic performance of a speaker is unlikely to 
be affected by the relatively small change produced 
by opening a door into a second room. This sug- 
gests that it is the acoustic environment of the 
listener that is significantly changed when he moves 
into an adjacent room. Of the explanations dis- 
cussed, smoothing of the eigentone spectrum appears 
most likely to result in an improvement in sound 
quality, but the apparent lengthening of the rever- 
beration time (using the conventional definition) 
may also contribute. Both these effects are charac- 
teristic of a small hall and this agrees with the sub- 
jective assessment of the effects produced by moving 
into an adjacent room. 

The absence of any suggestion that speech 
" sounds better " and the comment that " speech 

sounds very natural " is qualitatively consistent with 
the improvement on music being due to smoothing 
of the eigentone pattern rather than to any increase 
in reverberation time. 

The only experimental observations that may be 
at variance with the suggested explanation of 
"eigentone spectrum smoothing " is that I have 
never met an example where sound quality was 
improved by opening a door into a second room 
while listening in the first room. In my experience 
this almost invariably results in a degradation in 
sound quality though I have no other observers' 
comments on this listening condition. 

Any well- founded conclusion would require an 
extensive investigation first to decide whether there 
really is an improvement in sound quality when 
listening in a room adjacent to that containing the 
speaker system. If this was confirmed then a 
fairly large number of specific examples would have 
to be examined in detail to see whether there were 
any common factors. An interesting but unremun- 
erative project. 

SCOUT SATELLITE 

THE photograph on the right shows an e.h.t. generator 
producing 1.6kV for the counter tubes used to detect 
X- radiation in the Scout research satellite, UK Scout 
1. Designed by Bristol Aircraft for the Space Research 
Group at University College, London, the generator 
will have to supply power for as long as a year and 
maintain the voltage stable in the face of a variation 
of supply of ± 15%. 

A single -transistor 8 -kc /s oscillator, drawing 80mW 
at 6.5V, has its output stepped up by a transformer and 
quadrupler rectifier. The high voltage is then smoothed 
to contain less than 0.005% ripple and stabilized by a 
corona stabilizer tube to within 1.5V at 1.6kV. 

The completed unit is 5f -in in diameter and the 
components are coated with polysulphide rubber and 
" potted" in foamed synthetic resin. This will prevent 
discharges during the reduced air -pressure phase en- 
countered as the Skylark rocket lifts UK Scout 1 into 
orbit. 

The photograph below shows an eight -channel 
capacitor data storage unit for electron density measure- 
ments made in the same satellite. This unit has been 
developed by G. & E. Bradley Ltd., for the Electron 
Physics Department of Birmingham University. 

Dato store. 
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E.h.t. generator. 

Information on the maximum electron density in the 
first ten seconds of each sixty -ore second period is 
gated into the store. It is read out towards the end of 
this period either to the telemetry system for immedi- 
ate transmission to earth or to magnetic tape for sub- 
sequent transmission at a more convenient time. The 
sequence of operations is erase, gate, read in, store and 
read out, the timing being obtained from the satellite 
master clock. 

This unit contains 180 components (mostly silicon 
diodes and transistors) in a space lfin by 5 }in dia- 
meter. It weighs about 8oz, unencapsulated. 

Radio Valve Data: A.E.I. have asked us to point out 
that the address of their Electronic Apparatus Division 
was omitted from p.123 of the seventh edition of 
Wireless World "Radio Valve Data." All enquiries 
concerning semiconductor products listed as " A.E.I." 
should be sent to Associated Electrical Industries, Ltd., 
Electronic Apparatus Division, Carbolme Road, Lincoln. 
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Transistor V.H.F. Amplifier 
FRINGE AREA F.M. RECEPTION 

NTIL recently the high cost of v.h.f. transistors 
has discouraged their use in domestic broadcast 
receivers, although a study of the characteristics 
of such types as the Philco /Semiconductors 2N502 
and Texas Instruments 2G101 or 2G102 shows that 
they should perform well in the 80 -100 Mc /s fre- 
quency range. Data sheets1 have in fact been pro- 
duced by Texas Instruments giving designs suitable 
for use at 100 Mc /s and also at 200 Mc /s. 

In the autumn of 1960, Semiconductors Ltd. 
released technical data on a range of inexpensive 
transistors, including one, Type T 1832, having a 
maximum frequency of oscillation around 1,300 
Mc /s. Substantial price reductions of the Texas 
transistors have also been made. Samples of all 
these units have been tested by the writer in a simple 
2 -stage tuned amplifier designed to form the front 
end of a conventional f.m. tuner (Eddystone Type 
820), in order to increase the sensitivity sufficiently 
for use in fringe areas with a simple indoor dipole 
aerial. 

With minor modifications this unit has been in 
continuous use for some months and has made a 
worth -while improvement in the performance of the 
tuner, particularly during periods of poor v.h.f. wave 
propagation. 

A single -stage tuned amplifier using a good tran- 
sistor in the common- emitter connection will give a 
gain of 15 -20 dB and will have a noise figure around 
5 -7 dB. For stability with this high gain the ampli- 
fier must be neutralized or unilateralized. Extra 
components are required and the adjustments 
become tedious unless a fair amount of test equip- 
ment is available. If very high Q coils are used the 
bandwidth may be inadequate for high quality f.m. 
reception while the use of broad -band lossy circuits 
will cause a substantial decrease in gain. An alter- 
native is to use two low -gain broadband stages in 

By F. BUTLER 

tandem. Under favourable conditions one can then 
dispense with the neutralizing components. Experi- 
ence shows that with purely resistive terminations 
it is easy to construct a stable high gain amplifier 
using two grounded base transistors in cascade but 
that when an aerial is connected to the input through 
a transmission line, and when the amplifier output 
is connected to a receiver instead of a pure resistance 
load, a rather drastic gain reduction may be required 
to maintain stability. The judicious use of damping 
resistors backed by a careful choice of component 
values will normally result in stable operation over 
a wide range of temperature and supply voltage 
changes. 

A recent paper2 on the measurement of transistor 
power gain and noise figure at frequencies up to 
100 Mc /s contains much information of value to the 
circuit designer and indicates the performance which 
can be achieved using currently available transistors. 
With some types an increase of emitter current 
results in a substantial increase in gain, accompanied 
by a reduced noise figure. With all types there is 
a progressive reduction in gain as the operating 
frequency is raised from 30 to around 100 Mc /s. 
Gain and noise figure are not the only factors which 
must be considered in designing a transistor ampli- 
fier. It will be found that in respect of cross modula- 
tion the performance of transistors is much inferior 
to that of conventional valve amplifiers. Too much 
gain will also bring in a number of unwanted con- 
tinental v.h.f. transmissions and unless the first 
oscillator and mixer stages are very well designed 
there may be some pulling or f.m. of the oscillator 
frequency. There may also be a degradation of the 
receiver performance in respect of a.m. suppression 
and in the degree of reduction of impulsive inter- 
ference. 

Before considering a practical amplifier circuit it 

Fig. 1 Circuit diagram of v.h.f. preamplifier. The transistors can be Semiconductors T1832 or 2N502, or Texas Instruments 
2G101 or 2G102 
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Layout of the preamplifier, 
seen from below the chas- 
sis. The sides, shown flat, 
should be bent upwards 
`out of the page' 

It/tin BENT UP 90° 

TO 
STATOR OF 

TUNING CAPACITOR 
(Ist. GANG) 

5ín 

CHASSIS PLATE Sin X6' /tin 18 s. *.g. 

I72in BENT UP 90° 

INPUT 
SOCKET 

EARTHED .1- TO 
CHASSIS 

TO 
STATOR OF 

TUNING CAPACITOR 
(2 d. GANG) 

is worth comparing the merits of tunable versus 
broadband amplifiers. The tunable version is clearly 
acceptable if it forms an integral part of a complete 
receiver, since its tuning mechanism can be ganged 
to the oscillator control. It is a nuisance if it is used 
with a separate receiver because tuning then calls 
for the manipulation of two controls. Against this, 
cross -modulation is likely to be worse with the 
broad -band amplifier and, for transistors with a 
limited gain -bandwidth product, the gain is neces- 
sarily lower than for a narrow band amplifier. On 
balance, it may be advisable to accept the necessity 
for additional controls when a fairly high gain with 
a reasonably low noise figure are the prime require- 
ments. 

Practical Amplifier Circuit 
The complete circuit diagram of an experimental 

amplifier is shown in Fig. 1. The arrangement is 
entirely conventional and calls for little comment. 
Both amplifier transistors are operated in the earthed 
base mode and the bias network components are 
chosen to ensure thermal stability over a wide tem- 
perature range. The input impedance of Q, is 
rather higher than the characteristic impedance of 
the 75-ohm coaxial cable from the aerial, but the 
mismatch is not so serious as to warrant the inclu- 
sion of a broadband transformer. Instead, a supple- 
mentary resistance may be used to terminate the 
cable. Its value should be in the range of 100 -200 
ohms. 

The aim to be achieved in the design of the inter - 
stage and output circuits is to get the maximum pos- 
sible gain consistent with stability and at the same 
time to ensure that the loaded Q of the circuits is 
low enough to give the necessary bandwidth for 
distortionless f.m. reception. 

The coupling network between the two transistors 
is required to match the output impedance of the 
first stage to the input impedance of the second. 
For use at a single frequency a pi- network consist- 
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ing of a coil and two capacitors is convenient for 
this purpose. Design data for such networks can be 
found in Terman, " Radio Engineers' Handbook," 
1st Edition, p.p. 208 -214. The simple pi- network is 
less suitable for use in an amplifier which is required 
to be tunable over a range of frequencies by varia- 
tion of a single capacitor. A satisfactory compromise 
is to use a hybrid coupling system in the form of a 
pi- section with a variable capacitor only at the input 
end and to secure an impedance match by connect- 
ing the load to a suitable tap on the tuning coil. The 
transistor standing collector- current is fed through a 
560 -ohm resistance into the network at a low - 
impedance point without serious reduction of the 
unloaded Q of this circuit. 

The output tuned circuit provides an impedance 
match between the second transistor and the input 
impedance of the f.m. tuner connected to the output 
end. Except for one coupling capacitor (820 pF 
instead of 41 pF), the components in both networks 
are identical. Each circuit is tuned by one element 
of a 2 -gang, 3 -50 pF tuning capacitor which in fact 
covers a frequency range well in excess of the f.m. 
band 85 -100 Mc /s. This allows considerable lati- 
tude in the construction of the associated tuning 
coils. If desired, smaller variable capacitors may be 
used in conjunction with some fixed parallel capaci- 
tance so that the desired band is just covered by the 
full range of capacitance change. 

The choice of tapping points on the tuning coils 
is not at all critical and a centre tap is actually used. 
This gives sufficient damping to guarantee stability 
and the bandwidth is well in excess of the f.m. 
requirement. Higher gain, with a correspondingly 
smaller bandwidth, requires the tapping point to be 
brought nearer to the output end of the network. 
Lower gain (and less risk of instability) will result if 
the tap is made nearer to the input (collector) end 
of the tuned circuit. 

The remaining components on the diagram in- 
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elude coupling capacitors, decoupling components 
and filtering elements. The values of these are not 
particularly critical although it is possible that more 
precise matching could be achieved by a more care- 
ful choice of coupling capacitors. 

r 
Construction and Alignment 
The amplifier is assembled on a small aluminium 
chassis 5in X 31-in X 11-in deep, the ends being left 
open for easy access when wiring. The 2 -gang 
tuning capacitor is mounted on the flat top and the 
rear panel carries the battery terminals and the 
coaxial input and output sockets. 

Two 6 -way ceramic insulated tag strips serve to 
support most of the components, ground connec- 
tions being made to low- inductance copper straps 
bolted to the metal chassis. 

The two tuning coils are self -supporting and each 
consists of six turns of 18 S.W.G. enamelled copper 
wire wound on a -Pain round former 1+ inches long. 
Before winding, the enamel covering should be 
scraped from the middle of each length of wire and 
the cleaned portion carefully tinned to simplify the 
subsequent connection of a centre tap. The point -to- 
point wiring diagram in Fig. 2 is self -explanatory. 
For clarity the folded sides of the chassis are shown 
developed flat. They are actually bent through a 

right angle along the dotted lines. 
Alignment consists simply of tuning to a pro- 

gramme nearest to the high frequency end of the 
range and squeezing or expanding turns on the 
tuning coils until the maximum signal is received, 
re- tuning the capacitor after each operation on the 

coils. Tracking will then be found to hold over the 
remainder of the range. 

Performance 
At 90 Mc /s the power gain between 75 -ohm 

resistive terminations is at least 30 dB and the ampli- 
fier remains quite stable. This gain figure is an 
artificial one and must be regarded with caution if 
the amplifier is used between a reactive source and 
load. Under some conditions the use of an exces- 
sively high collector voltage will provoke instability 
at frequencies around the maximum of 100 Mc /s. 
Even with reactive terminations, stability can always 
be achieved at one selected frequency by conjugate 
matching at both input and output of the amplifier. 
In principle this is a simple operation, calling for 
equal resistances and equal but opposite reactances 
on both sides of the matching terminals. In prac- 
tice, the adjustment required is a function of fre- 
quency and is difficult to maintain over a wide range 
of frequencies. Except in the case of gross mis- 
matching of impedances, a moderate reduction in 
collector voltage and current is sufficient to ensure 
unconditional stability. 

REFERENCES 
1. Texas Instruments, Ltd. Application Note No. 2: 

" Operation of V.H.F. Transistors with Collectors 
Earthed." Application Note No. 4: " V.H.F. Amplifiers 
Using Diffused -base Mesa Transistors." 

2. Transistor Measurements: Power Gain and Noise 
Figure at Frequencies up to 100 Mc /s. B. N. Harden 
and R. W. Smith, Electronic Technology, February 
1961, p. 58. 

S.B.A.C. EXHIBITORS 
WHEN one considers that some 20% of the capital cost 
of " military " aircraft such as the Buccaneer is for 
its electronic and radio equipment, it is not surprising 
that this aspect of aeronautics will be well represented 
at the Farnborough Air Show (4th -10th Sept.), organized 
by the Society of British Aircraft Constructors. Almost 
40% of the exhibitors in the static exhibition are show- 
ing electronic or radio equipment (see list below). As 
already announced, we hope to include in our next issue 
a survey of the trends in aeronautical electronics as seen 
at the show. 

A.E.I. Cossor Radar & Electronics 
Airmed Curran, John 
Aircrew Co. & Jicwood 
Amalgamated Wireless (Aust.) Decca Navigator Co. 
Amphenol -Borg Decca Radar 
Amplivox Delaney Galley 

" Diamond H " Switches 

8.1. Callender's Cables Ekco Electronics 
Bakelite Elliott Brothers (London) 
Bell Precision Engg. Co. English Electric Co. 
Belling & Lee 
Berne Telecommunications Ferranti 
British Aircraft Corp. Fibreglass 
British Communications Corp. Formica 
British Mftd. Bearings Co. 
Brown, S. G. G.E.C. 
Bryans Aeroquipment General Precision Systems 
Burgess Products Co. Girdlestone Pumps 
Burndept Godfrey, Sir George 

Goodmans Industries 
Graseby Instruments 

Canadian Marconi Co. Grundy & Partners 
Cementation (Muffelite) 
Chloride Batteries Hawker Siddeley Aviation 
Ciba (A.R.L.) Hellerman 
Cole, E. K. Hendrey Relays 
Cossor, A. C. Honeywell Controls 
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Imhof, Alfred 
Integral 

K.L.G. Sparking Plugs 
Kelvin & Hughes 
Ketay 

Lucas, Joseph 
Lucas Gas Turbine Equip. 

M.L. Aviation Co. 
Marconi Instruments 
Marconi's WIT Co. 
Marston Excelsior 
Micanite & Insulators Co. 
Microcell 
Ministry of Aviation 
Murphy Radio 

Negretti & Zambra 
Newmark, Louis 
Newton Brothers (Derby) 

Optical Measuring Tools 

Plannair 
Plessey 
Pullin, R. B., & Co. 
Pye 
Rank Cintel 
Redifon 
Rotax 
Royston Industries 

Salford Electrical Instruments 
Sanders, W. H. (Electronics) 
Sangamo Weston 
Savage, W. Bryan 
Semiconductors 
Short Brothers & Harland 
Simmonds Aerocessories 
Smart & Brown (Machine Tools) 
Smiths Aircraft Instruments 
Solartron 
Solus -Schall 
Southern Instruments 
Sperry Gyroscope Co. 
Standard Telephones & Cables 
Stone, J. & Co. (Deptford) 

Taylor, Taylor & Hobson 
Tecalemit 
Technograph Electronic Prods. 
Thermionic Products 
Thorn Electrical Industries 
Tucker Eyelet Co. 

Ultra Electronics 

Vactric (Control Equipment) 
Venner 

W.S. Electronics 
Ward, Brooke & Co. 
Weymouth Gauges & Instruments 
Western Manufacturing 
Westinghouse Brake & Signal Co. 
Westland Aircraft 
Whiteley Electrical Radio Co. 
Wireless Telephone Co. 

CHANGE OF PRICE 
AS from this issue the price of Wireless World is in- 
creased to 2s 6d. The U.K. and sterling area subscription 
rate will in future be £2 p.a., and for the U.S.A. and 
Canada $5.50. 
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AIR -TRAFFIC CONTROL AID 

BEARINGS given by ground -based direction finders 
working from an aircraft's v.h.f. radio contacts can, by 
triangulation, indicate position and identity of an air- 
craft. Manual methods, though, are too slow for use in 
a modern air -traffic control organization and resort is 
made to automatic triangulation of the bearings from 
several stations, the results from distant points being 
transmitted by land line to the central a.t.c. point. 

Last year S.T.C. demonstrated an automatic triangu- 
lation apparatus at the S.B.A.C. exhibition at Farn- 
borough; this relied upon the optical combination of 
maps and of bearing lines displayed on a bank of c.r.t.s, 
and the resultant composite picture was distributed by 
closed -circuit television. 

Recently a further development of the principle was 
demonstrated at the Ministry of Aviation's Experimental 
Unit at London Airport; here the system was used to 
identify surveillance -radar paints on the p.p.i.- display 
tube. 

A marker blip, which can be controlled in position 
by a " joystick ", is fed into the auto -triangulation 
apparatus where it appears on one of the c.r.t.s whose 
displays are combined; this marker is also fed into the 
radar -display system. The joystick operator watches a 
television display of the triangulation and he lines up 
the marker with the intersection of the bearings, the 
marker on the p.p.i. tube moves correspondingly and so 
identifies the aircraft paint. 

This system thus provides identification for aircraft 

FLYING TV 
EDUCATIONAL television in the U.S.A. took a fur- 
ther step forward (or should we say upward ?) recently 
when a regular airborne schools TV service covering 
six States in the Mid -West was introduced. Video- 
tape recorded lessons are radiated on two channels (72 

Auto v.h.f. direction -finding triangulation coupled to primary 
surveillance radar as demonstrated by S.T.C. On left 
is TV screen displaying triangulation : right -hand tube is 
primary radar screen on which identifying marker appears. 

carrying the minimum of radio equipment required by 
law -a v.h.f. R/T set -and, although it takes advantage 
of co- operation of the aircraft, it does not demand any- 
thing other than the ordinary procedural use of R /T. 

CLASSROOM 
and 76) in the 818 to 848Mc /s band. The " stations ", 
flying at a height of 23,000ft in the vicinity of Mont- 
pelier, Indiana, are said to give an effective coverage 
to an area of up to 200 miles radius -approximately 
sixteen times the area covered by a ground station. The 

Western Electric's " Stratovision " system is 
employed in the two planes equipped for 
the service which is intended to provide in- 
struction for various grades of schools and 
colleges in Indiana, Illinois, Michigan, 
Ohio, Wisconsin and Kentucky. A relatively 
small number of aircraft: could provide a 
coast -to -coast service in the U.S.A. In this 
country three " stations " would probably 
suffice for a national service. 

The retractable 24 -foot aerial on 
a DC -6 used for the airborne 
television station is stabilized to 
keep it vertical to the earth even 
when the plane is banking at 
angles of up to 20 °. (Right) 
The airborne transmitter, which 
radiates on two channels in the 
u.h.f. band, and video tape 
equipment. 
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TECHNICAL NOT;E,lo1 Ì 

Cold- cathode Thyratrons which do 
not contain mercury and thus can be 
used for high currents without a run - 
in period for mercury vaporization 
have been developed by Cerberus 
A.G. of Switzerland (agents in the 
U.K. -Walmore Electronics Ltd.). 
Known as "Arcotrons," these valves 
are gas filled at relatively high pres- 
sure. Near the cathode is an auxili- 
ary anode consisting of a perforated 
disc: between this and the cathode a 
small arc discharge is struck and 
maintained with an arc drop of some 
25V. The grid is another perforated 
plate and viewed from this point the 
cathode -cum -auxiliary-anode struc- 
ture appears as an electron- emitting 
cathode. With the grid negative, a 
space charge is built up in the man- 
ner of an ordinary valve; but, when 
the grid potential is positive with re- 
lation to the real cathode, the anode- 
voltage field can extend through the 
grid and electrons are accelerated into 
the anode region, causing ionization 
and breakdown. Arcotrons are avail- 
able for mean currents of up to 6A 
and working voltages up to 700 
(direct) and 500 (alternating). 

Power Rheostat. -The illustration 
shows a printed- circuit step -variable 
resistor developed by Mills & Rockley 
in association with Lucas. The re- 
sistance element itself is of 10 -' -in 
thick cupro -nickel, having a total 
resistance of 15n. The element is 
bonded to epoxy -resin cum glass - 
fabric insulator which in turn is 
bonded to the tE -in thick aluminium 

RESISTANCE 
ELEMENT 

SWITCH 
CONTACT 71 

ALUMINIUM 
BASE 

EPDXY GLASS -FABRIC 
INSULATION 

base, which increases the dissipation 
of heat and can be fixed to a larger 
surface. This method of construc- 
tion is, of course, applicable to fixed 
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resistors also and the power rating of 
the component shown (about 1 -in 
across) is 15W. The address of Mills 
and Rockley's printed- circuit division 
is Swan Lane, Coventry. 

Increased TV- Aerial Bandwidth is 
useful when several transmitters on 
different channels are available. A 
technique known as " double - 
driving" has recently been employed 
by Antiference to increase the band- 
width of a Band -III Yagi array de- 
signed primarily for the export mar- 
ket. Double driving involves the use 
of two folded -dipoles spaced some 
x/4 along the boom, connected in 
parallel by a length of open line 
formed by two parallel tubes. An 
ordinary Yagi design can be used 
usually on adjacent channels only, 
whereas the double- driven array is 
claimed to cover a major part of Band 
III. 

Beam -Width Modulation devices 
are discussed in an article by H. 
Lashinsky in the May, 1961, issue of 
the I.R.E. Transactions on Electron 
Devices (p. 185). Referring to the 
diagram (based on Fig. 1 of this 
article) the voltage on the perturbing 
apertured grid just beyond the 
cathode gives the beam electrons a 
transverse velocity. Due to the 
longitudinal magnetic field this re- 
sults in the beam taking up a 
scalloped aspect in which the scallop 
amplitude is determined by the mag- 
netic field and the perturbing voltage 
and the scallop wavelength is deter- 
mined by the magnetic field and the 
cathode -anode accelerating voltage. 
An apertured anode is used so that 
the intercepted beam current de- 
pends on the longitudinal position of 
this anode relative to the scallops. 
If then the anode voltage is modu- 
lated, the scallops move longitudin- 
ally relative to the aperture so that 
an a.c. component is produced in 
the intercepted beam current. Such 
a device can be used as a frequency 
multiplier by modulating the anode 
voltage so deeply that an integral 
number of scallops swing back and 
forth through the anode aperture. 
Two advantages of this type of 
multiplier are that the power is con- 
centrated mainly in a single har- 
monic and that the harmonic 
number can be altered simply by 
altering the anode modulating volt- 
age. Unfortunately, it can be shown 
that any harmonic frequencies ob- 
tained in this way must be less than 
the frequency of cyclotron motion 
of the electrons in the magnetic field. 
If the anode is square -wave modu- 
lated, a number of current pulses are 

MAGNETIC FIELD H 

CATHODE 

SCALLOPED BEAM 

PERTURBING 
GRID 

I t,t,t 

ANODE 

produced depending on the square - 
wave amplitude. This arrangement 
thus provides analog -to- digital con- 
version. Mixing of two frequencies 
is possible by applying one to the 
anode and the other to the perturb- 
ing grid. One general disadvantage 
of this type of modulation is that its 
efficiency is low. This is because 
most of the anode current must pro- 
duce heat, it being essentially the 
loss current which is modulated. 
Transit time conductance effects can 
be shown to be minimized because 
the grid current is small, the electron 
motion being mainly at right angles 
to the field between the grid and 
cathode. The deflection sensitivity 
decreases at high frequencies because 
the electrons remain in the grid field 
for an appreciable fraction of a 
modulating cycle. This effect can be 
reduced both by moving the grid 
close to the anode aperture and by 
shielding the grid so that the trans- 
verse field is applied only over a 
very short part of the electrons' path. 

" Frictionless " Bearing obtained by 
magnetic " levitation " is discussed 
in an article by F. T. Backers in 
Vol. 22 No. 7 of Philips Technical 
Review (p. 232). The bearing shaft 
has a number of magnetic rings on it 
(made, for example, of Ferroxdure) : 

these rings are radially magnetized 
alternately inwards and outwards. 
Inside the bearing housing is a simi- 
lar set of oppositely magnetized 
rings : the repulsion between the 
housing and bearing rings keeping 
the shaft suspended in radial equili- 
brium. Unfortunately this system 
does not in itself produce axial equili- 
brium, and this was obtained by fit- 
ting Ferroxcube magnetic disks to 
the ends of the shaft and using any 
unbalance between the self induc- 
tance of two coils in the housing 
opposite these disks to energize elec- 
tromagnets at the ends of the shaft 
so as to correct any axial displace- 
ment. 
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DOU BLE-BASE-DIODE 
OSCILLATOR By P. LLOYD* 

SIMPLE CIRCUIT USING CAPACITOR, RESISTOR AND SEMICONDUCTOR 

THIS oscillator was demonstrated at a recent exhi- 
bitiont and uses a General Electric 2N489 double - 
base -diode semiconductor device in conjunction with 
a metal -film resistor and a newly developed tantalum 
capacitor of the dry oxide -film type$. 

A general view of the oscillator is shown in photo- 
graph. With a supply voltage of 4.5V, the output 
is 350mV at a frequency of 300 kc /s. As can 
be seen from the circuit diagram given in Fig. 1(a) 

Fig. 1 (a) Oscillator circuit, using pictorial representation 
of the unijunction. (b) Symbol that has been used for 
double -base diode 

use of the double -base diode, or unijunction 
transistor as it is sometimes called, makes possible 
the construction of an oscillatory circuit using the 
minimum of components. 

Physically, the double -base diode consists of a 
bar of n -type semiconductor with two ohmic con- 
tacts, bases 1 and 2, made at the ends and at an 
intermediate position a third contact, the emitter, 
forming a p -n junction with the bar. The operation 
of this device when used in the circuit of Fig 1(a) 
is analogous to that of a thyratron relaxation 
oscillator and can be described as follows: - 

The capacitor C is charged from the supply 
through resistor R ; when the emitter potential 
reaches a sufficiently high value the p -n junction 
starts to inject minority carriers into the bar, causing 
the resistance in the base 1 region to become 
negative. This action, which is cumulative, results 
in a rapid discharge of the capacitor through base 1. 
When the discharge is complete the emitter poten- 
tial has returned to the cut -off condition and the 
cycle recommences 1, 2. 

In the oscillator described above the capacitive 
element consists of a very thin film of tantalum 
oxide as the dielectric, sandwiched between two 

* Royal Radar Establishment. t Physical Society Exhibition -January, 1961. 
t U.K. Patent Application No. 42094/60. 
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aluminium electrodes. The aluminium and oxide 
layers are deposited, under vacuum, upon an 
insulating substrate; the former by evaporation and 
the latter by a process known as " reactive 
sputtering " 3. This process is an extension of the 
technique of cathodic sputtering, whereby metal 
is deposited from its parent cathode under the 
influence of an ionizing discharge occurring under 
vacuum. Now if oxygen is leaked into the vacuum 
chamber there is a chemical " reaction " and the 
sputtered deposit forms as an oxide of the cathode 
metal. The effect has been employed in optical 
applications such as lens -blooming; but is a new 
development in the electronic components field. 

Reactively sputtered tantalum -oxide capacitors of 
the type used in the double- base -diode relaxation 
oscillator have a capacitance of 0.01 uF and a tan 
8 <0.01 at 10 kc /s. The dimensions of the two 
aluminium electrodes are g x in and the total thick- 
ness of the capacitor element, excluding the sub- 
strate, is only 0.00002in. 

Micro- miniaturization of electronic circuitry, 
especially for transistor applications is being 
advanced further by the development of corn- 

(Crown Copyright) 

Double -base -diode relaxation oscillator. 

ponents such as these, and it will be appreciated from 
the sizes given that the circuit elements employed 
are virtually two -dimensional. 
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I.E.E. and Electronics 
BECAUSE of "the increasing importance of elec- 
tronics in electrical engineering, and the part being 
played by electronics engineers in the work of the 
Institution" the I.E.E., at a meeting on June 22nd, 
decided on a major reorganization to "demonstrate 
unequivocally the significance of electronics in the 
Institution's affairs." In place of the existing four 
specialized sections (Electronics & Communications, 
Measurement & Control, Supply, and Utilization) 
there will be three Divisions representing " elec- 
tronics," "power," and "general," the latter cover- 
ing activities of common interest to all electrical 
engineers, such as basic measurement and tech- 
nological education. 

Each of the divisions will comprise a number 
of technical groups designed to cover specializations 
within its field. 

It is planned to bring the new scheme into opera- 
tion in October next year. 

G.E. C., Sobel!, McMichael 
A SEPARATE exhibition of the G.E.C. group of 
companies is being held from August 19th to 24th 
inclusive at the New Horticultural Hall, West- 
minster, when the full ranges of radio and television 
receivers will be shown. 

In addition there will be live and film shows of 
colour television demonstrating the 405 -line 
N.T.S.C. receivers developed by G.E.C. and also the 
SECAM system (on 625 lines) developed in conjunc- 
tion with the French company, Compagnie Génér- 
ale de T.S.F. and its associate Compagnie Française 
de Télévision. 

Other demonstrations will enable the public to 
compare monochrome pictures on 405- and 625 -line 
standards, and there will be supporting displays illus- 
trating the wide activities of G.E.C. in engineering, 
atomic energy, telecommunications, etc. 

Brit.I.R.E. Graduates. -The rise in the number of 
candidates entering for the Graduateship Examination of 
the Brit.I.R.E. in May was not reflected, however, in 
the number of passes. Of the 210 candidates who sat 
section A 94 were successful and of the 170 sitting 
section B (all of whom had previously passed section A) 
only 42 passed. In view of this it is interesting that the 
Institution is holding a whole -day symposium on the 
subject of its new graduateship syllabus on September 
27th at University College, London. The morning 
session (10.30 to 1.0) will be devoted to the syllabus 
itself and the afternoon session (2.30 to 5.30) to the 
Institution's recommendations for practical training. 

B.E.A.M.A. Electronics Board. -The British Elec- 
trical and Allied Manufacturers' Association, which 
recently formed an Industrial Electronics Equipment 
Section, has now established an Electronics Board " to 
represent that part of the B.E.A.M.A. membership 
directly concerned with electronic engineering." The 
initial membership of the Board is: -L. Bagrit (Elliott 
Bros.) -chairman, O. W. Humphreys (G.E.C.) -vice- 
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chairman, E. B. Banks (English Electric), W. S. Steel 
(A.E.I.), S. Z. de Ferranti (Ferranti), C. Metcalfe 
(E.M.I.), and W. Gregson (Ferranti) -chairman of the 
Industrial Electronic Equipment Section. The plan is 
designed " to provide within the framework of the 
B.E.A.M.A. an organization to safeguard the interests of 
British manufacturers concerned with electronic 
engineering, but it is not intended to assume on behalf 
of BEAMA members responsibility for other sectors of 
the electronic engineering industry, e.g., telecommunica- 
tions and components which are already dealt with by 
existing Associations." 

S.I.M.A. Officers. -The new president of the Scien- 
tific Instrument Manufacturers' Association is A. W. 
Jones (Fleming Radio), with R. E. Burnett (Marconi 
Instruments) as vice -president and president -elect; 
G. C. Ottway (W. Ottway & Co.) vice -president; Major 
Wm. Logan (Avo) hon. secretary; and G. S. Sturrock 
(Kelvin and Hughes) hon. treasurer. The newly 
elected members of the Council are: J. E. C. Bailey 
(Baird & Tatlock), A. G. Peacock (Mervyn Instru- 
ments), L. B. Lamben (Negretti & Zambra), J. E. T. 
Haile (Rank Precision Industries), I. C. M. Worsfold 
(W. H. Sanders Electronics), H. Wyn Griffith (Shirley 
Developments), and A. Richardson (Stanhope- Seta). 

Scientific Instrument Makers. -The new master of 
the Company of Scientific Instrument Makers is A. E. 
Evans, managing director of Evans Electro- Selenium. 
The senior and junior wardens elected for 1961/62 
are respectively Paul Goudime, managing director of 
Electronic Instruments, and F. W. Dawe, managing 
director of Dawe Instruments. 

Standards and Measurements. -The third in a series 
of biennial conferences on Standards and Electronic 
Measurements will be held next August (14 -16) at the 
Boulder, Colorado, laboratories of the National Bureau 
of Standards, which is one of the sponsors. Further 
information is obtainable from: Dr. John M. Richard- 
son, Chief, Radio Standards Laboratory, National 
Bureau of Standards, Boulder, Colorado. 

Lugton's, the well -known London wholesalers, are 
celebrating their Diamond Jubilee this year. As part 
of their celebration they are holding an exhibition at 
the Café Royal, London, W.1, from August 22nd to 
24th and 28th to 31st. It will be open daily from 
9.30 a.m. until 9 p.m. 

Rockets. -Paul Adorian, managing director of Asso- 
ciated Rediffusion, has had a paper reprinted on the 
technique of rocket propulsion which he read in 
January, 1929, before the Engineering Society of the 
City and Guilds (Engineering) College, where he was 
then a student. In the Introduction he says: " While 
there is little original matter in the paper, it is thought 
that it may be interesting to read this particular 
approach to rocket propulsion as presented more than 
thirty years ago." The proceeds from the sale of the 
reprint, which is available from the author at 21 Den- 
mark Street, London, W.C.2, price 8s, will be given 
to the Henry Tizard Memorial Fund. 

Soviet production of TV sets during the first half of 
this year totalled 934,000, which was a 17% increase 
on the same period last year. Sound radio and radio - 
gramophone reproduction totalled 2.1M (a 3% increase). 
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Another V.H.F. Station. -The B.B.C.'s 21st v.h.f. 
sound broadcasting station which serves the south -east 
corner of England was brought into operation on August 
8th. The Dover station which is of the translator type 
operates unattended and re- radiates the Wrotham trans- 
missions on different frequencies but without demodula- 
tion. The station operates on 90.0, 92.4 and 94.4Mc /s 
with an e.r.p. of 3.5 kW. It is on the same site as the 
Dover television station. 

Industrial Research Fellowships. -A scheme of re- 
search fellowships " which may contribute to furthering 
the collaboration between Universities and industry " 
has been introduced by J. Langham Thompson Ltd. 
The research workers appointed to the fellowships, 
normally on a two -year tenure, will follow " their own 
line of research " at the company's laboratories at 
Watford, Herts. 

" Mathematics- Friend or Foe? " is the title of the 
first annual lecture of the British Conference on Auto- 
mation and Computation (B.C.A.C.) which is to be 
given by Dr. D. G. Christopherson on September 27th 
at 5.30 at the Institution of Electrical Engineers, Savoy 
Place, London, W.C.2. Tickets are obtainable free 
from the Hon. Secretary, B.C.A.C., c/o the I.E.E. 

Colour Television. -A refresher course of lectures on 
colour television will be given on the six consecutive 
Monday evenings from September 18th in the Lecture 
Theatre at the London School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. The lecturers will be 
S. N. Watson (B.B.C. Designs Dept.) and G. B. Town- 
send and P. Carnt of the G.E.C. Hirst Research Centre. 
The course is organized by the Television Society (166 
Shaftesbury Avenue, London, W.C.2) from which 
enrolment forms are obtainable. Fee for non -members 
is 2gn. 

Three conferences or symposia have been arranged by 
the Institute of Physics and the Physical Society for 
September. The first, on " some aspects of the physics 
of space research," will be from the 20th to 22nd 
at the Royal Military College of Science, Shrivenham, 
Wilts. The second, at the University College of North 
Wales, Bangor, on 21st and 22nd, is on " radiospectro- 
scopy of solids," and is being organized jointly with 
the British Radio Spectroscopy Group. During the con- 
ference, Dr. D. Shoenberg, F.R.S., will deliver the 
Guthrie lecture on " The de Haas -van Alphen affect and 
the electronic structure of metals." The third is on the 
28th and 29th at the Town Hall, Leamington Spa, and 
is entitled " the physics of gas discharge devices." The 
Institute and Society is also holding a one -day sym- 
posium on " some aspects of vacuum science and tech- 
nology " at Imperial College of Science and Technology, 
London, on January 5th. Further details are obtainable 
from 47 Belgrave Square, London, S.W.1. 

The Transit Navigation Satellite System will be dis- 
cussed at a whole -day meeting to be held jointly by 
the Institute of Navigation and the Electronic Engineer- 
ing Association on September 26th from 10 a.m. The 
meeting, which is open and for which there is no fee, 
will be held at the Royal Geographical Society, 1, 

Kensington Gore, London, S.W.7. 

Stereophonic concerts are to be given in the Cripple - 
gate Theatre, Golden Lane, London, E.C.1, each Mon- 
day evening from September 18th to December 18th. 
New records will be used for each of the concerts which 
begin at 6.30 and will last about two hours. Admission 
will cost 2s. 

Tabulated lists of colleges in Manchester and district 
showing the types of courses they provide are given in 
the booklet " Engineering Education " published by the 
Manchester and District Advisory Council For Further 
Education, Deansgate, Manchester 3. 
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Radio Hobbies Exhibition, which is sponsored by 
the Radio Society of Great Britain, will be held at the 
Royal Horticultural Hall, Vincent Square, London, 
S.W.1, from November 22nd to 25th. 

Receiving Licences. -The June figure for combined 
TV /sound receiving licences in the United Kingdom 
of 11,440,884 shows an increase of nearly three- quarters 
of a million in the past twelve months. Sound -only 
licences, including 488,759 for sets fitted in cars, totalled 
3,856,884 -a decrease of over half a million, during 
the same period. 
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Personalities 

Sir Hamish MacLaren, K.B.E., C.B., D.F.C., until 
recently Director of Electrical Engineering at the 
Admiralty, has been appointed a consultant to Asso- 
ciated Electrical Industries Ltd. After graduating at 
Edinburgh University in 1921 he joined British Thom- 
son Houston Co., Rugby, as a student apprentice. Under 
a B.T.H. Fellowship he spent one year (1923 -24) with 
the G.E. Company of Schenectady, U.S.A., and joined 
the Admiralty as assistant electrical engineer in 1926. 
Sir Hamish is the 1960/61 president of the I.E.E. 

C. F. Bareford, Ph.D., M.Sc., A.M.I.E.E., who joined 
Vickers Ltd. in 1956 as head of electronic research and 
has been managing director of Vickers Research Ltd. 
since its formation in January 1959, has been appointed 
Controller of Research of Vickers Ltd., and will retain 
his present position. Dr. Bareford was for 10 years at 
the Admiralty Signal Establishment before joining 
Mullards as head of their research laboratory at Sal- 
fords, Surrey, in 1946. From 1953 until he joined 
Vickers he was chief superintendent of the Long Range 
Weapons Establishment at Woomera, South Australia. 

J. A. Saxton, deputy director of the D.S.I.R. Radio 
Research Station, Slough, is going to the United States 
in September, where he has accepted a year's visiting 
professorship at the University of Texas Radio Research 
Establishment. Dr. Saxton, who has been in the 
scientific civil service since 1938, has twice served in 
the U.K. Scientific Mission in Washington. 

Dr. J. A. Saxton A. W. Jones 

A. W. Jones, recently installed as president of the 
Scientific Instrument Manufacturers' Association of 
Great Britain, is managing director of Fleming Radio 
(Developments) Ltd., which he formed in 1945. He 
joined Orr Radio (now Invicta Radio) as an inspector, 
in 1933 at the age of 19 becoming ultimately technical 
manager. During the war he was working on radar 
research and development with Pye who acquired 
Invicta in 1938. Mr. Jones was vice -president of 
S.I.M.A. for 1960 -61 and was also chairman of the 
Electronics, Telecommunications and Electrical Instru- 
ments Section to which 70 S.I.M.A. members belong. 
He is a founder member of the Livery Company of 
Scientific Instruments Makers. 

Grp. Capt. A. Foden, C.B.E., Command Signals 
Officer, R.A.F., Germany, since last September, has 
become Director of Telecommunications, Air Ministry. 
He has been a signals specialist throughout his Service 
career, which began in 1939. He is 47. 
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T. H. A. Llewellyn, A.F.C., M.A., has been appointed 
chief executive, and L. S. White, technical adviser, of 
British Telemeter Home Viewing Ltd. These are the 
first executive appointments made by the company 
which was formed last year jointly by a number of com- 
panies, including Granada TV Network and British 
Lion Films, to operate subscription television. Mr. 
Llewellyn, who is 51 and a graduate of Trinity College, 
Oxford, has been adviser to a number of companies in 
the fields of engineering and applied physics and was at 
one time chief executive of Taylor, Taylor & Hobson. 
Mr. White has for the past six years been with Redif- 
fusion, for most of the time as chief engineer of one of 
its operating companies. For seven years before joining 
Rediffusion he was with Standard Telephones and 
Cables Pty., Australia, prior to which he was for six 
years in the Anti- submarine Warfare Division of the 
Royal Navy. He is 48. 

Trevor C. Standeven, who left Radio & Allied Indus- 
tries in 1958 to join Ultra and was appointed managing 
director of Ultra Radio $t Television Ltd. when it was 
acquired earlier this year by Thorn Electrical Industries, 
has resigned and joined G.E.C. (Radio & Television) 
Ltd. as managing director. In his new position he will 
again be associated with Radio & Allied Industries 
which recently became a subsidiary of the General 
Electric Company. 

Hugh S. Pocock, M.I.E.E., managing editor of 
Wireless World and managing director of our publishers 
Iliffe Electrical Publications Ltd., has been appointed a 
director of Associated Iliffe Press Ltd. Mr. Pocock, 
who has been with W.W. since 1913, is also managing 
editor of our sister journals Electronic Technology and 
Electrical Review. 

S. N. Ray, M.Sc., B.Sc.(Eng.), M.I.E.E., F.Inst.P., 
has been appointed principal lecturer (applied elec- 
tronics) in the Department of Electrical Engineering and 
Physics, Borough Polytechnic, London, which he joined 
in 1939 and where he has been senior lecturer in radio 
engineering. Born in Calcutta in 1902, Mr. Ray 
came to this country after receiving his M.Sc. degree 
from Calcutta University in 1925 and continued his 
studies for his B.Sc. (London) and the Diploma of 
Faraday House. For 11 years from 1928 he was in the 
radio industry, for the major part of the time with 
Dubilier and subsequently as chief engineer of the 
Magnavox Division of Benjamin Electric. 

L. H. Griffiths, M.A., B.Sc., A.M.I.E.E., who joined 
the B.B.C. in 1951, has been appointed head of the 
Film Unit, Television Studio Section, Planning and 
Installation Department. Mr. Griffiths has been largely 
responsible for the design and planning of the central 
telerecording area at the London Television Centre. 
He is co- inventor with F. W. Nicholls of an improved 
photographic telerecording system, which has been in- 
corporated in the design of 35 -mm rapid pull -down 
telerecording equipment used by the B.B.C. 

A. H. Campbell, M.A., M.I.E.E., who has been a 
director of Hilger & Watts since 1951 and general 
manager since 1954, has been appointed joint managing 
director with G. A. Whipple, M.A., M.I.E.E., F.Inst.P. 
Mr. Campbell was for some time before the last war 
with the Cambridge Instrument Company. During the 
war he was with the Royal Corps of Signals, finally as 
Lieutenant -Colonel commanding 8 Corps Signals. 
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J. M. Briggs, M.A., A.M.I.E.E., the new Director of 
Electronics, Research and Development (civil aviation) 
at the Ministry of Aviation, has been superintendent in 
the Ground Radar Department of R.R.E. since 1955. 
He graduated at St. John's College, Cambridge in 1935 
and spent 18 months in the G.E.C. carrier communica- 
tions development laboratory before joining the Govern- 
ment service at the Royal Aircraft Establishment. He 
transferred to T.R.E. in 1940 and was closely associated 
with the development of A.S.V. For a period after 
the war he was chairman of the Inter -Services Radio 
Measurement Committee. 

J. R. Mills, recently appointed head of the Radio 
Department at the Royal Aircraft Establishment, Farn- 
borough, was from 1954 to 1960 superintendent in the 
Airborne Radar Department at the R.R.E., Malvern. 
For a few months prior to his present appointment he 
was the assistant director at the Ministry of Aviation 
concerned with electronic problems of civil aviation. 
Mr. Mills has been in the scientific civil service since 
1940. He was a member of the team set up in 1946 
at T.R.E. to develop electronic systems for civil avia- 
tion, his particular interest being D.M.E. 

A. Robert Enshaw has been appointed executive dir- 
ector in charge of the Government Contracts Depart- 
ment of Plessey. He joined the company in 1946 and 
was, until his present appointment, manager of the 
Telephone Apparatus Department. Plessey also re- 
cently announced the following appointments : -A. A. 
Farrell becomes director and general manager of Ples- 
sey Ireland Ltd., and also a director of Plessey Sales 
Ltd., Dublin; A. W. Henderson, Ph.D., B.Sc., previously 
with CIBA (A.R.L.) and Ferranti, is now Plessey's chief 
chemist -metallurgist; and L. Walker is appointed chief 
inspector of the Plessey group of companies. 

R. J. Keir, O.B.E., B.Sc., A.M.I.E.E., has been 
appointed engineer -in- charge of the B.B.C.'s External 
Services short -wave transmitting station at Skelton, 
Cumberland. He joined the Corporation in 1937 and 
from 1956 until early this year was resident engineer of 
the B.B.C.'s Far Eastern Broadcasting Service at Tebrau, 
Singapore. Since his return to this country he has been 
asst. e. -in-c. at Skelton where he succeeds H. F. 
Bowden, Assoc.I.E.E., who is retiring after 36 years' 
service. Mr. Bowden has served at a number of stations 
including the television station at Alexandra Palace and 
has been at Skelton since 1945. 

Peter Frost, Dip.Tech., Grad.I.E.E., personal assistant 
to the manager of the capacitor division at the G.E.C. 
Telephone Works, Coventry, has been awarded a £90 

r travel scholarship from the Department of Electrical 
Engineering at the Birmingham College of Advanced 
Technology. He joined G.E.C. in 1955 as .a student 
apprentice and received his Dip. Tech. after a sandwich 
training course. He hopes to use the scholarship to 
study the manufacture of electronic components, man- 
agement organization and technical education in Europe. 

G. A. Graham, A.M.Brit.I.R.E., has been appointed 
to succeed the late W. J. Chalk as engineer (frequency 
allocations) in the B.B.C.'s Engineering Information De- 
partment. He has been with the Corporation since 
1947 and had been assistant to Mr. Chalk since 1958. 
He was a member of the U.K. delegation to the recent 
V.H.F. /U.H.F. Broadcasting Conference in Stockholm. 

Aubrey Harris, A.M.I.E.E., A.M.Brit.I.R.E., who has 
been associated with the Ampex Corporation of Red- 
wood City, California, since November, 1958, has joined 
Ampex Electronics, Ltd., in Reading, Berkshire, as 
senior engineer. He started his career at the Post Office 
Research Station, Dollis Hill, later spending over five 
years with Marconi's on research and advanced develop- 
ment of television equipment. In 1957 he went to 
Bermuda as chief engineer of television station 
ZBM -TV. 
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A. T. Ferguson, who describes in this issue an 

instructional radio receiver, is lecturer at the South 
Shields Marine and Technical College, where he started 
his teaching career in 1947. From 1937 he was for 
eight years a marine wireless operator with Marconi's 
and from 1945 he spent two years in the Post Office 
Radio Service. 

J. M. Winwood, M.A., author of the article on page 
491, is in charge of the group concerned with travelling - 
wave devices at the Mullard Research Laboratories, 
which he joined in 1955. After graduating at Cam- 
bridge in 1952 he worked for two years on the produc- 
tion of magnetrons and travelling -wave tubes at the 
English Electric Valve Company in Chelmsford. 

Peter Lloyd, Grad.I.E.E., who describes a double - 
base -diode oscillator in this issue, has been at what is 
now the Royal Radar Establishment, Malvern, since 
1945. He has been in the technical services depart- 
ment of the Establishment since 1956 and for the past 
three years has been concerned with capacitor develop- 
ment. Mr. Lloyd, who was a student apprentice with 
E.M.I. at Hayes for four years before going to Mal- 
vern, is a member of the Inter -Services Radio Com- 
ponent Research & Development Committee for Fixed 
Capacitors. 

OBITUARY 
H. V. Slade, O.B.E., J.P., chairman of the Garrard 

Engineering & Manufacturing Co., died on July 19th 
at the age of 72. He founded the Garrard Company, 
of which his sons Hector and Kenneth are respectively 
managing director and sales director, 46 years ago and 
although the company's productions have been very 
varied, his main interest had always been the gramo- 
phone. 

R. W. Hall, chief sales executive of the Aerial Divi- 
sion of Antiference which he joined in 1952, died on 
July 21st aged 47. 

News from 
Industry 

British Space Development Company. -Two more 
companies, making eleven in all, have joined this con- 
sortium of aircraft and electronics companies. They are 
Elliott -Automation Ltd. and C. A. Parsons & Co., who 
are represented on the company's technical committee 
by W. R. Thomas, B.Sc., M.I.E.E., and H. M. Finnis- 
ton, Ph.D., B.Sc., respectively. 

Elliott- Automation, Ltd. -The 1960 gross profit of 
the group, of which Elliott Brothers (London), Ltd. is 
now the largest subsidiary, was £1,776,510. Of this 
sum the Rheostatic Company, acquired during the year, 
contributed over £0.5M. Excluding this figure the E -A 
profit increased by nearly 24 %. Taxation took £816,863. 

Ferranti's accounts for the year ended March 31st 
show a group net profit of £1,661,023 compared with 
£2,123,390 the year before. Taxation charged in arriv- 
ing at the 1960/61 figure was £1,740,000. The com- 
pany recently opened a Northern Computing Service in 
Manchester based on a Pegasus general purpose digital 
computer. Clients wishing to use the service may pre- 
pare their own programmes or leave the programming to 
the computing staff. 

E 
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Associated Electrical Industries are terminating semi- 
conductor development, production and sales by their 
Radio and Electronic Components Division. Thus 
Ediswan -Mazda semiconductors will cease to be avail- 
able, but A.E.I. will honour existing commitments and 
orders and will be able to supply devices for a short 
time from stock. Semiconductor devices produced by 
AvE.I.'s Electronic Apparatus Division at Carholme 
Road, Lincoln, are not affected by this announcement. 
Exact electrical equivalents to some Ediswan -Mazda 
devices are available from R.C.A. Great Britain, Ltd., 
and also Ferranti, Ltd., who are to produce some types 
of R.C.A. transistors under licence from the Radio 
Corporation of America. 

Thorn. -Group trading profits of Thorn Electrical 
Industries Ltd. for the year ended March 31st amounted 
to £4,113,907, compared with £3,916,990 the previous 
year. After deducting all charges the net profit is 
£1,548,769 (£1,525,988). 

Thorn -A.E.I. Radio Valves & Tubes, Ltd., is the 
name of the company formed as a result of the merger of 
the Thorn and A.E.I. interests in the manufacture and 
sale of c.r. tubes and valves " for the entertainment 
industry" announced on p. 406 last month. Thorn 
Electrical Industries Ltd. is responsible for manage- 
ment. 

A.T.V. -The profit of the Associated Television 
Group for the year ended on April 30th, before making 
provision for taxation, was £6,411,899 compared with 
£5,388,330 for the previous year. 

Radio and Television Trust, Ltd., of which Airmec 
and British Communications Corp. are operating sub- 
sidiaries, announce a consolidated profit for the year to 
31st March of £265,782 compared with £118,060 for 
the previous nine months. The charge for taxation is 
£127,266, leaving a net profit of £138,516. D. D. Prenn 
is chairman and managing director of the Trust and 
chairman of the two operating companies, and Dr. J. C. 
Simmonds is managing director of Airmec and of 
B.C.C., and is deputy managing director of R.T.T. 

Cossor and Raytheon. -A cash offer has been made 
by the Raytheon Company, of Lexington, Mass., for the 
issued share capital of A. C. Cossor, Ltd. The prices 
offered for the shares puts the overall purchase price at 
over £2M. 

Pye -Ling Ltd. has been formed jointly by Pye Ltd., 
and Ling Temco Electronics Inc., of Dallas, U.S.A. It 
will embrace what was the Vibration Division of W. 
Bryan Savage Ltd., a member of the Pye group, and 
its products will include both the Savage and Ling 
ranges of vibration test equipment. 

Amalgamated Electric Services, Ltd. has been formed 
as a subsidiary of Philips Electrical Industries to take 
over the service activities at the Central Service Depart- 
ments of Cossor Radio & TV, Philips Electrical and 
Stella Radio & TV at Waddon, Surrey. In addition, 
the new company will be service agents for Peto Scott 
Electrical Instruments and Ajax Domestic Appliance 
Co. The address is Waddon Factory Estate, Croydon, 
Surrey (Tel.: Croydon 7722). 

Hilger & Watts, Ltd. have acquired the whole of the 
issued share capital of Microwave Instruments, Ltd., 
well known for their wave -guide components and micro- 
wave test equipment. J. Bilbrough, A.M.Brit.I.R.E., 
will continue as managing director of Microwave In- 
struments whose factory is at North Shields, Northum- 
berland. 

Bradmatic, Ltd., makers of tape recording equipment, 
of Witton Lane, Aston, Birmingham, wish to make it 
clear that the acquisition by Birmingham Sound Re- 
producers of their former associate company Bradmatic 
Productions, Ltd. (now Tape Heads, Ltd.) does not 
affect them. They still operate independently. 
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U.K.- U.S.A. Telemetry Tie- Up. -S.E. Laboratories 
(Engineering) Ltd., of Feltham, Middlesex, are to repre- 
sent Electro- Mechanical Research Inc., of Sarasota, 
Florida, in the U.K. The American company's main 
activities are in the field of frequency and time - division 
multiplexing equipment, for use in telemetry and data 
acquisition and processing applications for both airborne 
and ground -based use. 

Aga Dictating Machine Co., of 146, New Cavendish 
Street, London, W.1, have been appointed distributors 
in the U.K. and certain Commonwealth countries, of 
Aga domestic sound receivers and radio -grams manu- 
factured by Svenska AB Gasaccumulator, of Stockholm - 
Lidingö, Sweden. They are also sole distributors for 
Agavox dictating machines. 

Walmore Electronics Ltd., who are agents for several 
American companies including Eitel- McCullough, 
National Electronics and Vacap, have been appointed 
U.K. distributors for the products of Motorola Semi- 
conductor Products Inc. Walmore Electronics are now 
at 11 -15 Betterton Street, Drury Lane, London, W.C.2 
(Tel.: Temple Bar 0201). 

Aveley Electric Ltd. have been appointed sole U.K. 
agents for the Hudson Tool & Die Co. Inc., of Newark, 
New Jersey, makers of drawn and pressed metal en- 
closures for electronic components. 

Ortofon.- Metro -Sound Manufacturing Co., of 19A 
Buckingham Road, London, N.1, have been appointed 
sole U.K. agents for the Danish company Ortofon S.A. 
They are setting up a service department for the fitting 
of diamond and sapphire styli. 

NEW ADDRESSES 
Mallory Batteries Ltd. have transferred their works 

from Dagenham, Essex, to Gatwick Road, Crawley, 
Sussex. 

Lexor Electronics Ltd. have moved their head office 
and production unit from 25 to 31 Allesley Old Road, 
Coventry (Tel.: Coventry 72614). The laboratories are 
remaining at the old address. 

Ferrograph. -The London offices, showrooms and 
service department of The Ferrograph Company, British 
Ferrograph Recorder Company, Rendar Instruments 
and Wright & Weaire have been moved from Horseferry 
Road, S.W.1, to 84 Blackfriars Road, London, S.E.1 
(Tel.: Waterloo 1981). 

J. & S. Sieger Ltd., previously known as I.E.C.- Sieger 
Ltd., manufacturers of amplifiers, electronic gas detec- 
tors and other electronic equipment, have moved from 
Bournemouth to Stanley Green Road, Poole, Dorset 
(Tel.: Poole 1130). 

Mullard's Government and Industrial Valve Division 
is now at 80 New Oxford Street, London, W.C.1 (Tel.: 
Langham 5522). 

Jason Electronic Designs Ltd. have moved from the 
West End to Kimberley Gardens, Harringay, London, 
N.4 (Tel.: Stamford Hill 5477). 

Magnavox. -The head office of Magnavox Electronics 
Ltd. has been transferred from 129 Mount Street, Lon- 
don, W.1, to Magnavox House, Alfred's Way, Barking, 
Essex (Tel.: Rippleway 5533). 

Cossor Radio & TV Ltd. have moved from 71 Endell 
Street, London, W.C.2, to 233 Tottenham Court Road, 
W.1. The telephone number is unchanged -Gerrard 
2931. The showroom in Kingsway has been closed. 

Lasky's Radio, the well -known retailers, have moved 
from 42 to 33 Tottenham Court Road, London, W.1, 
and have also added a demonstration studio to their 
premises at 207 Edgware Road, W.2. 
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Impedance- Magnitude Measurement 
PRECAUTIONS WHEN USING THE SUBSTITUTION METHOD 

THE measurement of the magnitude of an 
impedance is a very common laboratory requirement, 
and although the simple method which follows is 
apparently very obvious, it remains a fact that 
many techniques which are more complex and less 
satisfactory are commonly employed. 

Fig. 1 shows the basic circuit. A signal generator 
drives a current through two impedances Z and 
Z, in series. Z is the impedance the magnitude of 
which is to be measured and Z3 is a calibrated 
adjustable standard. It is only necessary to adjust 
Z3 until the high- impedance voltmeter V (usually 
a valve- voltmeter) gives the same reading in both 
positions of the switch, then to read, on the cali- 
brated scale of Z3, the magnitude of the impedance 
of Zu. 

This is simple enough if all or most of the com- 
ponents are effectively earth -free. Fig. 1 shows 
alternative earthing points A and B to be used 
according to whether the signal generator or the 
voltmeter is earthed. Either of these conditions 
will cope with Z being earthed. 

In the event of both the generator and the volt- 
meter being earthed then we can only cope with a 

ALTERNATIVES 

A 

B 

Fig. 1. The basic measuring circuit. The earthing point 
may be either A or B, depending on whether the signal 
generator or valve voltmeter is earthed. 

Z which is not earthed and Fig. 2 shows the basic 
idea of the new arrangement. If the voltmeter 
gives similar deflections when the circuit is arranged 
as at (a) and at (b) then once again the two im- 
pedances will have similar magnitudes. 

Fig. 3 shows the practical circuit with Zu and Z3 
connected to a double -pole double -throw switch 
which produces in its two positions the two cir- 
cuits of Fig. 2. Again the testing procedure consists 
of adjusting Z3 until there is no change in the meter - 
reading when the switch is operated. Then the 
magnitude of the impedance of Zu may be read on the 
calibrated dials of Z3. 

Now we must consider the possible loading 
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effects of the voltmeter impedance. If this is very 
high in comparison with the magnitude of the 
impedance of Z (say 100 times as great) then its 
loading effect may usually be ignored, irrespective 
of the relative phase -angles of Z and Z3. 

But is this very high ratio of impedances always 
necessary? A moment's consideration will show 
that if finally the magnitudes and phase -angles of 
Zu and Z3 are identical, then the voltmeter loading 
should not materially affect the final result. 

If the voltmeter impedance is purely resistive 
then it will have similar loading effects in turn 
upon Z and Z3 providing that these have the same 
magnitudes of phase angles, irrespective of their 
signs. E.g., if Z is an inductor and Z, is a capacitor 
they will be loaded similarly by a resistive voltmeter. 
This is a condition which might apply at frequencies 
below 100 kc /s using a rectifier and moving -coil 
meter. 

If, as is usually the case at high frequencies, the 
input impedance of the voltmeter is predominantly 
capacitive, then impedances Z and Z, will be loaded 
differently if their phase -angles are different either 
in magnitude or sign. Thus a capacitor is best 

Fig. 2. The circuit used when both signal generator and 
valve voltmeter are earthed. 

Fig. 3. The practical arrangement of Fig. 2. 
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balanced against a capacitor, an inductor against 
an inductor and a resistor against a resistor. If, 
however, the input impedance can be kept really 
high, then the magnitude of the error can be kept 
small. 

Finally a little care in the operating procedure 
will expedite the measurement. 

Consider first the case where Z,u and Z, are both 
resistive or both reactive. The switch should first 
be set to produce the circuit of Fig. 2b, i.e. Z, 
should be connected to the live side of the generator. 

The magnitude of Z, should now be reduced to zero 
and the voltmeter reading noted. The magnitude 
of Z, should then be raised until the voltmeter 
reading is halved. Finally the switch should be 
operated simultaneously with fine adjustment of 
Z, to produce identical readings in the two positions. 

Where one of the impedances is resistive and 
one reactive, then the value of Z, should be adjusted 

until the voltmeter reads about 1/x/2 -0.7, not 
half, of its original setting. 

LETTERS TO THE .EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Transistor Parameters 
SQN. LDR. de Visme (in your June issue) is worried over 
the complications arising from his three sets of transistor 
parameters. These three (Hybrid, T, and Mullard) 
date back to the period when transistors were in the main 
low- frequency devices, and recent work, naturally directed 
towards higher frequencies, has produced a further crop 
of parameters. 

Moreover, though his equations may look numerous and 
involved enough, they are simplicity itself when compared 
to the full expressiòns, including the transistor capacities 
(up to six in all) which must be used in all serious work 
other than at audio frequencies. 

Let him produce the complete expressions relating 
his three sets of parameters (including capacities) with each 
other, and with the two circuits currently most in use - 
the Y parameter circuit and the Hybrid -ir equivalent 
circuit. This must, of course, be performed in triplicate 
(for emitter, base and collector grounded). For good 
measure, he could include also the Tr equivalent and the Z 
parameters, and he should take into account the effects 
of lead inductance which are important at v.h.f. 

In addition, he should include a list of equivalent 
symbols (e.g. r'11 is also written r1, R11, r r, , r,e, etc., 
with or without primes), and should write many of his 
equations in two forms, one in terms of a, and the other of 
Y,. 

Then he will know what real worry is! 
Southend -on -Sea. M. V. CALLENDAR 

The author replies: 
Had the whole of the June issue been at my disposal, 

instead of only two or three pages of it, I might have been 
able to satisfy Mr. Callendar's demands! 

I am afraid I contented myself by saying that in general 
the h- parameters must be considered as complex functions 
of frequency, one of those rather vague statements which 
are true but not ever so useful. All the is and a's expressed 
in terms of these parameters therefore likewise become 
complex functions of frequency. 

Mr. Callendar has shown, far better than I could 
have done, the extreme difficulty of formulating circuits 
consisting of well- behaved elements which shall be 
equivalent, over a useful range of frequency, to a fragment 
of impure semiconductor. I wish him well in his efforts. 

G. de VISME 

Testing Tunnel Diodes 

THE circuit of Fig. 1 is useful for quick checks of tunnel 
diodes. It can be used to make reasonably accurate 
measurements of the quantities indicated in Fig. 2; 
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i.e., the peak and valley currents I I and the corres- 
ponding voltages V, , V,. 

Unless R1 and R2 are very small (a few ohms), and 
unless care is taken to keep the circuit inductance low, 
the circuit will be unstable when the operating point 
lies in the negative- resistance region BC. For routine 
checks, it is not worth while trying to preserve stability, 
because the required quantities can be measured without 
doing so. 

The measuring technique is as follows. Start with 
the slider of R1 at the negative end and turn the control 
slowly so as to increase the diode current. The operating 
point now moves from A towards B. Almost as soon 
as it has passed B the circuit becomes unstable, and the 
operating point jumps to somewhere on the negative 

Ip 

CO 

B 

W 

Fig. I. 

CO 

LA 

$2b 

o 

Vp V 

Fig. 2. 

mV- 
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resistance segment BC. The jump is easily seen on 
the meter, and by going back towards A and approach- 
ing the critical point slowly it is possible to read I,, or 
Vv. To read the valley current and voltage I and V , 
adjust R1 so that the working point lies in the stable 
region CD, as denoted by a smooth rise in the meter 
reading to something greater than the peak " value. 
Then reduce current again. Just after point C is passed 
the circuit again becomes unstable, and the operating 
point again changes abruptly. Thus V and I can be 
measured by the same technique as was used for measur- 
ing V,, and I . 

The writer has used this method for testing only one 
type of tunnel diode (the STC JK19A) but, given a 
suitable choice of resistance values, it should be of general 
use. 

Croydon. G. W. SHORT. 

Thoughts on Inductance 

READERS of the interesting article by Thomas Roddam 
in your April issue, Some Thoughts on Inductance," 
may also be interested in the graphical construction for 
current in a series inductance /resistance circuit. 

CURRENT 

The left -hand curve shown (FGCAJ) represents the 
variation of time constant, L/R = T seconds, with current 
(vertical axis) for an inductance based on a grain- oriented 
silicon steel ring core. This is a theoretical curve derived 
from the static hysteresis loop, by plotting dB /dH (pro- 
portional to L/R if resistance is constant) against current 
and is similar to Fig. 2 (Mr. Roddam). F represents the 
lower residual point (approx. -0.85 weber /sq. m.) and 
as the current is increased through G, C, to A, the near 
vertical section of the hysteresis loop is traversed until the 
peak flux density (+1.0 weber /sq. m.) is reached at J. 

If a steady voltage, Vo, is applied to the circuit with the 
core initially at F, the final current, is Vo /R, represented 
by the horizontal from J (a current chosen, in this case, 
just sufficient to drive the core to the peak at J). Let 

Vo /R = Io then 
di /dt = (Io - i) /T. 

This equation defines the construction. Commencing 
with zero current, a line is drawn from the value of T at 
F (To) to Io at J. If now another line parallel to To J 
is drawn from i = 0, t = 0, this represents the initial 
portion of the current /time graph. Consider point i1, t1, 
when L/R has changed at G to rl. The line Ti J is drawn and 
then another parallel to it from i1 t1. At t2 the current has 
increased on this line to i2, and the equivalent value of 
L/R is Ti and so on. Thus the slope of the line joining 
Io (at J) to any point on the curve for T represents the 
rate of increase of current from the corresponding value 
on the graph of i. If sufficient points are taken a smooth 
curve will result, as shown. 

The curve obtained for current /time should be com- 
pared with Fig. 4, 5 and 6 in the article by Mr. Roddam. 

This graphical construction was originated by W. E. 
Sumpner in 1888 (Phil. Mag., Serial 5, 25, p. 453). 

A further point, often not evident from some textbooks, 
is that the dynamic hysteresis loop is normally wider than 
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the static loop and increases in width with frequency. 
It may be important to obtain a magnetization charac- 
teristic obtained under similar conditions to those actually 
being considered. 

Devizes. C. F. AMOR 

Museum Pieces 

I AM much in agreement with practically everything 
that Mr. Munning has said about the modern domestic 
receiver. The last table model with an r.f. stage that I 
saw, which also had a 10 -inch speaker (Pye P33TQ), 
apparently didn't sell, and was rapidly withdrawn; and 
unfortunately I failed to buy one. In this part of the 
world, unlike London which I recently left, my bedside 
t.r.f. performs quite as well as my superhet. 

I disagree with him, though, about the provision of 
short -wave bands. I can sympathize with the anxiety of 
the transistor manufacturers to show that their devices 
will function up to 30 Mc /s, but they should have got 
over this in a couple of years. To me the completely 
unacceptable feature of domestic short -wave broadcast 
reception is not the presence of second -channel inter- 
ference, drift, or distortion, nor the absence of logging 
scales (preserve us from " verniers "), but the absolute 
drivel that all the propaganda and " goodwill " stations 
churn out. 

Strathaven, Lanarkshire. J. B. ROSCOE 

CONVENIENT VALVE -BASE REFERENCE 

THE photograph shows RCA's Triple Pindex in use. 
It consists of three separate identical references to valve - 
base connections bound up on the same spiral backing 
so that three different bases can be kept before one 
whilst, say, planning, wiring or repairing a piece of 
apparatus. The fingers and thumb in the picture indi- 
cate the frequency- changer (6BE6), i.f.. amplifier (6BA6) 
and detector (6AT6) of a hypothetical receiver, but the 
possibilities within the bounds of the valves listed are 
very wide. For instance, line oscillator, output stage and 
efficiency diode or r.f., frequency changer and i.f. stages 
of a television receiver might be displayed together. 
Triple Pindex's utility is not confined to American -type 
valves, because at the back is a list of " foreign " valves 
which includes many popular British types. Even 
though use of this increases the time taken to look up a 
series of valves, use of the Pindex still saves time and 
trouble; in any case, it is soon remembered that, say, 
an EF91 is the same as a 6AM6, whereas the base con- 
nections themselves are not so easily memorized. 

The Triple Pindex is available from Radio Corpora- 
tion of America, Commercial Engineering, Electron Tube 
Division, Harrison, N.J., U.S.A. (price $175), or, in the 
United Kingdom, RCA Great Britain, Ltd., Lincoln 
Way, Windmill Road, Sunbury-on- Thames, Middlesex. 

459 

www.americanradiohistory.com



National Radio Show Guide 
COLOUR television on 405 lines and monochrome 625 - 
line television are being featured at the 28th National 
Radio and Television Show which opens at Earls Court, 
London, on August 23rd with a preview for overseas 
visitors and invited guests the day before. The colour 
demonstration is being given by the B.B.C. 

Of the 24 television set manufacturers exhibiting 21 
of them are demonstrating 625 -line receivers. The signal 
is being distributed to the stands on channel 11, and for 
those exhibitors with u.h.f. receivers convertors are 
provided raising the frequency to 495 Mc /s (channel 17). 

Signals for 405 -line monochrome receivers are distri- 
buted on channel 4. 

For the demonstration of broadcast receivers there is 
a Band II f.m. sound service distributed to stands, and 
also a long -wave induction system. 

A feature of the Audio Avenue on the first floor is the 
E.M.I. display " Milestones in Recording," stand 409, 
which traces the history of sound recording from 1888. 

The usual training and servicing feature in which a 
number of manufacturers are participating is ou stand 
316 on the first floor. 

A.E.I. Sound 
Admiralty 
Advance Components 
Aerialite 
Air Ministry 
Alba 
Alberice 
Antiference 
Astley Vulcan Finance 
Audix 

B.B.C. 
Barclays Bank 

ALPHABETICAL LIST 

412 Belling & Lee 
304 Brimar 

316* British Radio Corp. 
6 23, 

305 Bulgin 
9 Bush 

204 
59, X2I Clarke & Smith 

25 Cossor 

402 Dansette 
Decca 

301, 302, 303 Defiant 
19 Design Furniture 

OF EXHIBITORS 

51 Direct TV Replacements 
64, X17 Domain 

Dynatron 
41, XII, X12, X28 

316* E.A.R. 
38, X25 E.M.I. Records 

Easco 406, 414 Econasign 
52 Ekco 
39 Electronic Technology 

22, 418, X29 Elizabethan 
2 Ember Records 

30 Encylopaedia Britannica 

316* 
I13a 

27 

56 
62, X19 

417 
114 

33, X6 
42 

3 

116 
48 

Wireless World 
STAND 42 

19J4 
r 

LOUNGE 

,®/ 

118 

117 

116 

ÌIS 

11071 

lIOBI 

l 

EIB 

PO, 

I 

w 

Ió 
I 

31 

u 

30 

19 

IB 

em 
52 

44 

55 56 

51 

45 

41 

32 

29 

20 ' 

17 

40 

33 

28 I 

21 

With this plan and the alpha- 
betical list of exhibitors 
visitors will readily be able to 
locate a particular stand. Demonstration 
rooms and offices are prefixed with "X" 
and are on the ground floor. 
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16 

9 

57 58 

50 

46 

39 

34 

27 

22 

10 

4 

2 

LIVING IN TUNE 
AT HOME 

PHONES 

61 JILLZIII 
WARWICK ROAD ENTRANCE 

COMPETITION 
DISI PLAY.I 

TRANSISTOR 
PORTABLES 

38 

35 

26 

23 

GROUND FLOOR 

PHONES 

I 

BAR 

fl 
48 

37 

r 

:LOUNGE 

DATES : 

August 23rd to 
September 2nd 

TIMES: 
I a.m. to IO p.m. 
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Ever Ready 

Ferguson 
Ferranti 
Fidelity 
Fountain Press 
Fund for the Blind 

G.P.O. 
Garrard 
Gramophone Co. 

Hacker Radio 
Heathkit 
His Master's Voice 
Hobday 

Invicta 

J -Beam 
Jason 

K.B. 
Keith Prowse 
Kerry's 

Lee Products 
Linguaphone 
Lloyds Bank 
Lowther 

Marconi Instruments 
Marconiphone 

28, X4 

20, X5 
14, X2 

8 

115, 316* 
312 

306 
36 

408 

55 
11 I 

23, X28 
53, X13 

17 

18 

411 

50 
67 
43 

415 
209 

12 
413 

316* 
41 

Markovits 
Martins Bank 
Mercantile Credit 
Metropolitan Police 
Midland Bank 
Mullard 46, 316 *, X24, 
Multitore 
Murphy 

N.E.V. 
National Provincial Bank 
Newnes 

Odhams Press 

Pam 
Pamphonic 
Perdio 
Peto Scott 
Philco 
Philips 10, 15, 316 *, 
Pitrie 
Plessey 
Portogram 
Publishers' Association 
Pye 

R.G.D. 
R.S.G.B. 
R.T.R.A. 
Radio and TV Services 
Regentone 
Rehabilitation of Disabled 
Roberts 
Rola Celestion 

113 
201 

57 
308 

II 
X26, X26a 

65, X16 
16, XI 

109 
7 

I12 

208 

21, X3 
58 

26 
35, X27 

401, X30 
1108 

61, X20 
416 

316* 
32, X7 

44, X I 0 
315 

202, 316* 
316* 

45 
313 

63, X18 
210 

S.T.C. 
Saga Records 
Simon 
Slings by 
Southgate Tubular Products 
Stella 

T.C.C. 
Tape Recorders 
Taylor Electrical 
Teleng 
Telequipment 
Telerection 
Telesurance 
Territorial Army 
Texpex 
Thorn -A.E.I. 
Tricity Finance 

Ultra 

Westminster Bank 
Whiteley Electrical 
Williams Deacon's Bank 
Wireless & Electrical Trader 
Wireless for the Bedridden 
Wireless World 
Wolsey 

Zonal 

410 
118 
I17 
24 

205 
40 

54, X14 
405 
110 
107 

316* 
34 

5 

317 
314 

29, X8 
31 

4, X31 

13 

66, X15 
203 

42 
60 
42 
37 

404 

* Composite stand; see "Trade 
Section" in Show Guide. 

Technical 

FIRST FLOOR 

PHONES 

PHONES 

U BAR 

303 
302 

301 

PLACE : 

Earls Court 
London, S.W.S. 

ADMISSION : 

3s 6d 

(children 2s) 
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BA 

PIANO SECTION ABOVE 

IN WARWICK HALE 

Q1- I111 

TV 

LOUNGE 

405 

406 

407 

11:11 

46 4 
I 

401 

402 

3140 OIS 

313 

BAR 

AUDIO 
AVENUE 

312 

Fiano makers are again 
BAR participating in the 

TV 
LOUNGE 

Show and their exhibits 
will be found in the Warwick 
Hall, reached by stairs from the 
first floor. 
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NATIONAL RADIO SHOW 

Guide to the Stands 
A.E.I. SOUND (412) 

The main emphasis on this stand will 
be on sound reproduction equipment 
for industrial and club use. This 
includes a pre -amplifier, 30 -watt 
amplifier and two 18 -watt 12 -in loud- 
speakers in three portable cabinets, a 
5 -ft line- source loudspeaker and a 
table model record player and 
amplifier. 

Also shown are a stereo control unit 
and 2 x 10 watt amplifier and the 
DC12 dual- concentric loudspeaker 
with its horn- loaded h.f. diaphragm. 

A.E.I. Sound Equipment Ltd., Crown 
House, Aldwych, London, W.C.2. 

ADMIRALTY (304) 

The communications network used 
by a Royal Marine Commando Force 
establishing a beach -head is the main 
feature on this stand, where there will 
also be found examples of modern 
Naval communications and navigation 
equipment. 

Admiralty, Whitehall, London, 
S.W.1. 

AERIALITE (6) 
Coaxial cables, using a longitudinal 
foil screen, especially designed for 
relay working are a feature of the 
display of communal- aerial equip- 
ment on this stand. A new coaxial 
cable particularly suitable for car - 
radio- aerial use has a capacitance of 
only 9.5pF /ft. 

Another feature of the display is, 
of course, a wide range of aerials for 
indoor and outdoor mounting for 
reception of television, f.m. and 
medium- and long -wave broadcasting. 

Aerials and fittings for overseas 
markets are shown. 

Aerialite Ltd., Aerial and Elec- 
tronics Division, Hargreaves Works, 
Congleton, Cheshire. 

AIR MINISTRY (305) 

The central feature of the Royal 
Air Force stand, which occupies 
over 7,000 square feet, is a display 
comprising two air traffic control 
rooms typical of those employed 
at an R.A.F. airfield. A radar 
simulator with remote control facili- 
ties is employed to show the uses of 
search and precision approach radars. 
Other exhibits include a simulated 
representation of airborne inter- 
ception radar. 

Air Ministry, Whitehall, London, 
S.W.1. 

ALBA (9) 

Incorporated in the new range of 
19 -in and 23 -in television receivers is 
the " Concord " remote control unit. 
The device gives the viewer full 
control over programme selection, 
volume, contrast and mains on /off and 
when not in use, is held in place 
magnetically on the side of the set. 
All the television receivers on display 
employ plug -in modules for ease of 
servicing. Also exhibited is a range 
of transistor radio receivers, record 
players and radio -grams, some of 
which offer reproduction of stereo- 
phonic records. 

Alba (Radio & Television) Ltd., 
52 -70, Tabernacle Street, London, 
E. C.2. 

A.E.I. Sound portable 30 -watt amplifierlpre- amplifier 
loudspeakers. 
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and two I8 -watt 12 -in 

ALBERICE (204) 

Slot meters for " pay -as- you -view " 
television are the feature on this 
stand. Both fixed -tariff (6d /hour) and 
variable -tariff types are shown and 
are available both to the trade and 
the public (for saving towards a 
replacement receiver, for instance). 

Alberice Meter Co., 87 -89 Sterte 
Avenue, Poole, Dorset. 

ANTIFERENCE (59, X21) 
The whole of Stand 59 is this year 
devoted to a display of television, 
f.m. and medium- and long -wave 
aerials and aerial equipment for both 
the home and export markets (trade 
visitors are welcomed at the adjoining 
Demonstration Room X21). The 
aerial display includes some new 
models, the established ranges of 
aerials and a wide assortment of 
accessories: of particular interest are 
car -radio aerials. 

Antiference Ltd., Television & 
Radio Aerial Division, Bicester Road. 
Aylesbury, Bucks. 

AUDIX (402) 
This company is showing a wide 
range of public address and club 
sound reproducing equipment. This 
includes combined receivers and 
amplifiers, a five -channel mixer, 15- 
watt transistorized amplifiers, and 
valve amplifiers (with ratings ranging 
up to 60 watts) which incorporate 
four -input -channel mixer /pre -ampli- 
fiers and also level indicators. Also 
displayed are column, re- entrant horn 
and cabinet loud speakers, and moving - 
coil and ribbon microphones. 

Audix B.B. Ltd., Bentfield End, 
Stansted, Essex. 

B.B.C. (301, 302, 303) 

Closed -circuit colour television is 
featured by the B.B.C. on stands 
301 and 302 where transmissions from 
a glass -sided studio are displayed on 
six 21 -in monitors. Each colour 
monitor has a 21 -in monochrome 
monitor beside it to demonstrate 
compatibility. The system employed 
is the 405 -line Anglicized version of 
the American N.T.S.C., the prin- 
ciples of which are shown graphically 
on the stand. The Corporation is 
featuring the growth of its sound 
and television services with maps 
of the coverages and another map 
shows the 2,000 -mile route taken for 
the first direct TV transmission from 
the U.S.S.R. via Eurovision. 

British Broadcasting Corporation, 
Broadcasting House, London, W.1. 
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Alba T877 19 -in television receiver, with 
its remote control unit in its stowage on 

the side. 

Bush TP.50 tape- recorder. The single - 
speed deck incorporates a digital counter. 

BELLING -LEE (51) 

Well -known for their already wide 
range of decorative in -the -room tele- 
vision and f.m. aerials for strong- and 
not -so- strong signal areas, this com- 
pany introduce a new model called 
the " Monitor." This has provision 
for u.h.f. reception and pre -set push- 
button tuning to realize maximum 
signal. Other new types include the 
" Envoy "- claimed to be a descen- 
dant of the popular " Doorod " 
aerial -and a range of folding aerials 
for loft mounting. Many types of 
outdoor aerials are exhibited. 

Communal -aerial and relay equip- 
ment of advanced design is on show, 
as is a wide range of accessories. 

Belling and Lee Ltd., Great Camb- 
ridge Road, Enfield, Middlesex. 

BRIMAR (64, X17) 

Valves and cathode -ray tubes are 
displayed on this stand, the cathode - 
ray tubes including twin -panel types 
with bonded safety shields made 
from Diakon, anti -reflection coated 
glass and plain glass. A working 
demonstration emphasizes the advan- 
tages of these types of c.r.t. 

New valves on show include the 
EMM802 double " magic eye " de- 
signed for f.m. -set tuning and for 
stereo tape recorders. 

Brimar, Ltd., Footscray, Sidcup, 
Kent. 
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" Monitor " push - 
button -tuned tele- 
vision aerial (Belling - 
Lee). 

BUSH (38, X25) 

A new departure for Bush is the 
introduction of a tape- recorder -the 
TP50. This uses a 4- track, single - 
speed deck, playing at 31 -in /sec; 
simple controls are provided. Another 
new introduction is the VTR103 
nine -transistor portable radio, which 
operates on f.m. and a.m. and has a 
telescopic aerial for use at v.h.f. The 
VHF91 is a valve receiver covering 
three wavebands. Two speakers are 
used and separate bass and treble 
controls are provided. New tele- 
vision sets, the TV103c and T102c, 
use 19 -in and 23 -in tubes respectively. 

Bush Radio Limited, Power Road, 
London, W.4. 

CLARKE & SMITH (406, 414) 

H.M.V. high- fidelity equipment dis- 
played includes an a.m. /f.m. tuner 
and separate and combined stereo 
pre -amplifiers and amplifiers. An 
unusual feature of two of these -the 
556 comprehensive pre -amplifier and 
the 555 combined pre -amplifier and 
2 x 10 -watt amplifier -is the pro- 
vision of a c r.t. level indicator for 
inch, oting correct balance or checking 
the frequency response using a 
frequency test record. Another un- 
usual feature of the 556 is the pro- 
vision of a signal (obtained by mixing 
both stereo channels and approxi- 
mately 16dB down on each) for 
feeding a central loudspeaker to 
reduce " hole in the middle " effects. 

Clarke & Smith Manufacturing 
Co., Ltd., Melbourne Works, Walling- 
ton, Surrey. 

COSSOR (52) 

The CR1501A stereo radio -gram 
incorporates two double -cone 8 -in 
speakers with a balance control. The 
Philips 4 -speed autochanger is button - 
controlled, and the amplifier is 

Decca Console radio 
Type DMR /88 covers 
v.h.f. and medium and 
long waves. 

equipped for use with a tape- recorder. 
The name " Melody Maker " is again 
used, this time for an a.m. /f.m. radio. 
Built -in aerials are provided for both 
transmissions and external aerials may 
be used. A portable 4 -speed stereo 
record -player, the CR1800A, has 
detachable speakers and the pickup 
contains a turnover stereo head with 
two sapphire styli. 

Cossor Radio & Television, Ltd., 
233, Tottenham Court Road, London, 
W.1. 

DANSETTE (39) 

Several portable transistor receivers 
and a very wide range of fifteen 
mains and battery (transistorized) 
mono record reproducers and portable 
radio -grams will be on show. An 
unusual feature of one of these - 
the TRG /45 -is that the radio is 
automatically switched off when the 
record player is started. Also ex- 
hibited is the stereo A35 record 
reproducer with its separate second 
loudspeaker. 

Dansette Products Ltd., 112/116 
Old Street, London, E.C.1. 

DECCA (22, 418, X29) 

The wide range of gramophones and 
radio and television receiving equip- 
ment shown here culminates in the 
stereo Decola. New stereo radio- 
grams Types 550 and 650, together 
with the 700 are of particular inter- 
est: push -pull amplifiers are used 
in the 650 and 700. Television 
receivers use 19- and 23 -in tubes 
and the new DR29 /C has tambour 
doors over the c.r.t. New radio 
receivers include a mains " con - 
solette " (DMR;'88) of unusual de- 
sign and a 6- transistor m.w. and 
l.w. set, the Debonette. 

In the Audio Avenue is shown the 
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New Ekco "radiostereogramophone" SRG 395 has high -quality 8 -in 
loudspeakers and affords reception of f.m. and a.m. transmissions. 

new SRG700 a.m. /f.m. stereo radio- 
gram. The three four -inch middle 
and upper frequency (crossover fre- 
quency r 350c/s) loudspeakers for 
each stereo channel are internally 
mounted on two baffles and -an 
unusual feature -each baffle can be 
rotated about a vertical axis through 
up to 55 °. This allows adjust- 
ments to be made to the apparent 
width and direction of the sound 
field. 

Decca Radio and Television Ltd., 
15 -17 Ingate Place, Queenstown Road, 
London, S.W.8. 

DEFIANT (2) 

A range of sound reproducers in- 
cludes the HF3 automatic player, 
which has three speakers and covers 
50c /s- 15Kc /s at 3j-W. The T12 
tape recorder is a 3f -in /sec model 
with a frequency response of 100c /s- 
8kc/s at 3W output and has super- 
impose facilities. Automatic stabiliza- 
tion of picture height is provided 
in the 9A35 19in television re- 
ceiver, which has a forward- tilted 
screen to reduce reflections. 

Co- operative Wholesale Society, Ltd., 
Radio & Television Dept., Alma 
Park, Warley Street, Upminster, Essex. 

DESIGN FURNITURE (30) 
Exhibited on this stand is a range 
of equipment, record storage and 
loudspeaker cabinets, and also tele- 
vision tables. New introductions 
include two loudspeaker cabinets 
which have been tested and approved 
for use with their speakers by Good - 
mans, and a combined cocktail /record 
cubinet. 

Design Furniture, Ltd., Carnwath 
Road, London, S.W.6. 

DOMAIN (II3A) 
A range of display stands for tele- 
vision receivers, tape recorders, etc., 
include free -standing and peg -board 
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shelves, and a special trolley for the 
Mullard valve tester. A lettering and 
pricing system for peg -board displays 
is also exhibited. New to the range 
is the BUK display stand, which can 
take many forms, the frames being 
joined by means of plastic " push - 
on " connectors. 

Domain Products, Ltd., Domain 
Works, Barnby Street, London, N.W.1. 

DYNATRON (27) 
Shown is the attractively styled new 
" Planet " range of television re- 
ceivers, features of which are their 
adaptability to 625 -line or u.h.f. 
transmissions, should these be pro- 
vided. Available for this range is 
a " wire -less " remote control unit 
for channel- selection, volume and 
brightness. Other new introduc- 
tions include valve and transistor 
a.m. /f.m. receivers. A feature of 
the valve model -the Pathfinder - 
is that it gives continuous coverage 
from medium waves down to the 
12 -metre band (as well as covering 
long waves). Among notable stereo 
radiograms is the Queen Anne - 
which also incorporates a tape re- 
corder. Also shown are mains and 
battery (transistor) record repro- 
ducers and the Cordova three -speed 
tape recorder. 

Dynatron Radio Ltd., St. Peter's 
Road, Furze Platt, Maidenhead, Berks. 

E.A.R. (56) 

The main emphasis on this stand is 
on the recently -introduced range of 
" 1000 -M " bne -watt output bat- 
tery (cordless) transistor units. In- 
cluded in this range are the Astor 
receiver (which also features a 
relatively -large (5 -in) loudspeaker and 
slow- motion tuning) and the Auto - 
Bat automatic four -speed transistor 
record reproducer (also available with 
radio included). Also shown are 
mains record players and repro- 

Dynatron TV52 
" Planet " 19 -in 
television receiver. 

Elizabethan " Corsair " a.m. transistor 
receiver. 

ducers in the MusicMaker, Bantam 
and Triple -Four (4 controls, 4 speeds, 
4 loudspeakers) series. Stereo and 
mono record listening booths for 
shops are also displayed. 

Electric Audio Reproducers Ltd., 
The Square, Isleworth, Middlesex. 

E.M.I. RECORDS (62, X19) 
Shown on this stand are 33} r.p.m. 
10 and 12in, and 45 r.p.m. lin 
microgroove records under the labels 
of Capitol, Columbia, H.M.V., 
M.G.M., Mercury, Parlophone and 
Top Rank. A record query answer- 
ing service will also be operated. 

E.M.I. Records, Ltd., E.M.I. House, 
20 Manchester Square, London, W.1. 

EASCO (417) 

On show will be a selection of this 
company's specialized audio equip- 
ment. For marine use this includes 
a 10 -watt loudhailer, talkback inter- 
com panels, a transistorized combined 
talkback and telephone system, am- 
plifiers for sound relay applications, 
and an amplifier capable of operating 
from 110V d.c. (giving eight watts 

(Continued on page 465) 
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output). Another specialized item 
is a talkback intercom system for 
fire engine ladders. 

Easco Electrical (Holdings), Ltd., 
6 and 8 Brighton Terrace, Brixton, 
London, S.W.9. 

EKCO (33, X6) 
Television receivers in the three 
main " styles "- traditional, contem- 
porary and Continental -are one of 
the features on this stand. All tele- 
vision receivers have provision for 
internal fitting of an add -on unit 
to cater for a change of standards, 
should this come about: four new 
models have motor -driven tuning. 
Radio and gramophone equipment 
of particular interest is a transistor 
a.m. /f.m. portable receiver with a 
tape recorder outlet and a new "radio - 
stereogramophone". Also on show 
are car radios, a tape recorder and 
range of record players and radio 
receivers. 

E. K. Cole, Ltd., Ekco Works, 
Southend -on -Sea, Essex. 

ELIZABETHAN (3) 

This company has recently entered 
the transistor receiver and (valve) 
record reproducer market and a 
second record reproducer is intro- 
duced at this show. A four -track 
version of the inexpensive single - 
speed (3**in /sec) Popular de Luxe 
and a two -track version of the three - 
speed F.T.3 are additions to this 
company's wide range of tape re- 
corders. This range also includes 
two- and four -track versions of the 
" Major " recorder with its special 
features of six -watts push -pull out- 

put, bass and treble loudspeaker 
system and meter level indicator. 

Elizabethan Tape Recorders Ltd., 
Bridge Close, Oldchurch Road, Rom - 
ford, Essex. 

EMBER (116) 

Shown on this stand are a range of 
inexpensive single -channel, 12 -in 331 
r.p.m. and 7 -in 45 r.p.m. micro- 
groove popular and jazz records. 
This company holds the licence to 
produce in this country all records 
and film sound tracks of the American 
20th Fox Record Corporation. 

Ember Records (International) Ltd., 
Central House, 12 Great Newport 
Street, London, W.C.2. 

EVER READY (28, X4) 
The full range of Ever Ready and 
Berec portable and table model 
transistor receivers will be on show. 
Also displayed is the recently - 
introduced dual purpose portable 
and car radio. This, on being plug- 
ged into its special screen container 
in the car, is automatically connected 
to the car aerial, car battery (which 
supplies a higher voltage and thus 
increases the power output), and an 
Bin x 5in loudspeaker in place of 
the corresponding internal units. 
Also exhibited are ranges of batteries 
for various purposes. 

Ever Ready Co. (Great Britain) 
Ltd., Hercules Place, London, N.7. 

FERGUSON (20, XS) 
With one exception (a 7 -valve a.m./ 
f.m. set), all Ferguson's radio re- 
ceivers are transistorized, but valves 
are used in the radiogramophones, 

" Senator," a 19 -in tele- 
vision receiver by Ferguson, 
features remote control and 
unusual styling. 
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two of which (660RG, 661RG) have 
headphone sockets for personal bi- 
naural listening. All new television 
receivers contain switching for con- 
version to 625 -line u.h.f. reception, 
should the occasion arise: additional 
components required will include a 
sub -chassis and u.h.f. tuner. 

Other new items include two tape 
recorders and a personal portable 
radio. 

Ferguson Radio Corporation, Ltd., 
Thorn House, Upper St. Martin's 
Lane, London, W.C.2. 

FERRANTI (14, X2) 
New television receivers on show 
use the square- cornered 19- and 23- 
in c.r.ts. and this company's first 
23 -in table model features remote 
control. For radio reception the 
PT.1065 is of interest. This is a 9- 
transistor portable receiver covering 
v.h.f. /f.m., and medium and long 
waves. A telescopic aerial is fitted 
and the carrying handle can be de- 
tached so that the set presents a 
neat appearance as a table model. 

The 19 -in " Homemaker " tele- 
vision receiver is claimed to be suit- 
able for conversion to 625 -line 
reception should the need arise. 

Ferranti Radio & Television Ltd., 
41 -47 Old Street, London, E.C.1. 

FIDELITY (8) 

Half of the range of auto and non- 
auto record players, transistor re- 
ceivers and Argyll two- and four - 
track tape recorders on show are 
new models. Also exhibited are 
the inexpensive Coronet transistor 
receiver (featuring a 90mW push- 

19 -in Ferranti " Homemaker " television receiver has 

push- button tuning and a front- mounted loudspeaker. 
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pull output, two i.f. stages and a 
socket for private earphone listening 
or tape recording) and the RG -26 
a.m. /f.m. radio -gram (which features 
a four -watt output). 

Fidelity Radio, Ltd., 11 -13 Blech- 
ynden Street, London, W.11. 

FUND FOR THE BLIND (312) 
Equipment and appliances designed 
or modified to help blind people to 
overcome their handicap are dis- 
played on the stand which features 
the service of installing and main- 
taining radio sets for the blind. 
The Fund helps the civilian blind 
of Greater London by collecting 
and distributing money to fourteen 
institutions and associations. 

Greater London Fund for the Blind, 
2 Wyndham Place, London, W.1. 

G.P.O. (306) 
A feature of the telecommunications 
display mounted by the Post. Office 
is the part the 500 -ft tower to be 
erected near Tottenham Court Road, 
London, will play in the future 
development of micro -wave radio 
links for the telephone service. A 
look still further into the future is 
provided by a display depicting the 
use of earth satellites in international 
telephone links. 

General Post Office, Headquarters 
Building, St. Martins -le- Grand, Lon- 
don, E.C.1. 

GARRARD (36) 
Recent introductions by this com- 
pany include the Autoslim and Auto - 
slim -de -luxe record changers, which 
have been specially designed to occupy 
minimum height, and the Laboratory 
Series automatic record player type 
A with its unusual sandwich con- 
structed turntable and weight- counter- 
balanced pickup arm. Also shown 
are the well-known magazine loading 
single -speed (3Iin /sec) two- and 
four -track tape decks, SPG3 stylus 
pressure gauge, TPA12 pickup arm 
and 301 adjustable -speed transcrip- 
tion record turntable. A range of 
crystal and ceramic stereo and mono 
pickups is also available. 

Garrard Engineering & Manu- 
facturing Co., Ltd., Newcastle Street, 
Swindon, Wilts. 

GRAMOPHONE COMPANY (408) 
Shown on this stand is the latest 
version of the E.M.I. " Voicemaster " 
tape recorder -the 65A. The use 
of four tracks and separate record 
and replay heads and amplifiers 
allows (with extra switching) re- 
recording to be carried out (from one 
track to another) -a facility nor- 
mally only possible with two tape 
recorders. Also displayed is the 
E.M.I. EPU100 variable -reluctance 
stereo pickup and arm with its 
special features of sideways and 
longitudinal balance about the single 
viscous- damped pivot and very low 
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effective stylus tip mass (approxi- 
mately lmgm). 

Also exhibited are a range of 
E.M.I. record reproducers, the 
Glyndebourne IV a.m. /f.m. stereo 
radio -gram with suitable external 
loudspeaker systems and, for the 
home constructor, the 985 record 
turntable (available in mains or 
battery versions and with pickup 
and arm) and DLSU bass and treble 
loudspeaker systems. 

Gramophone Co., Ltd., Blyth Road. 
Hayes, Middlesex. 

HACKER (55) 

Newly introduced by this company 
is an f.m. -only receiver which features 
three i.f. stages, a seven -watt push - 
pull output, and adjustable local 
station markers on the tuning scale. 
Also shown are transistor portable 
receivers, record reproducers and 
radio -grams which feature one -watt 
push -pull outputs and large (8 x 5in) 
resistive -slot loaded loudspeakers. 
The receiver -the Herald -is also 
unusual in incorporating a treble tone 
control and 2000 -ohm input for a 
microphone (to provide a baby 
alarm) or pickup. 

Hacker Radio Ltd., Norreys Drive, 
Cox Green, Maidenhead, Berks. 

HEATHKIT (III) 
The full range of Heathkit high - 
fidelity, test gear and radio kits is 
shown, with several additions. The 
GC -1U transistorized communica- 
tions receiver covers the range 
550kc /s to 30Mc /s and over most 
of the range gives better than 10dB 
signal -to -noise with 21V input. An 
inexpensive I.f. oscillator -the AO- 
lU -works from 20c /s- 150kc /s in 
four ranges at an output of up to 
10V r.m.s. The square wave output 
is 20c /s- 50kc /s at a maximum out- 
put of 80Vp -p. The 200 -400V 
stabilized power supply- HSP -1- 
has an output impedance of less 
than 0.5Û at 500kc /s and a total 
noise of less than 1 mV. Single - 
sideband adaptor SB -10 covers 10 -80 
metres and requires less than 3W 
r.f. input for 10W peak envelope 
power. 

Daystrom Ltd., Bristol Road, Glou- 
cester. 

HIS MASTER'S VOICE (23, X28) 
Incorporating a socket for car - 
radio aerial and another for output 
to a tape recorder, the Model 1424 
receiver -a medium- and long -wave 
portable-employs seven transistors, 
three of which are the diffused -alloy 
type giving high gain. A mains 
a.m. /f.m. table model, the 1379, 
has two 8 x 5in loudspeakers, one 
on either side of the dial. 

A new a.m. /f.m. radio- cum -stereo- 
gramophone (Model 1644) incorpor- 
ates a " spring " reverberation unit 
and on radio and " mono " the two 
stereo channels are operated in 
push -pull. 

In the range of television receivers 
the 1922 is of particular interest 
as it employs a motorized tuner 
(which is adaptable for u.h.f.) with 
only one push -button for control. 
The field, as well as the line, time - 
base is stabilized. 

British Radio Corporation Ltd., 21 
Cavendish Place, Cavendish Square, 
London, W.1. 

HOBDAY (53, XI3) 
In association with Ultimate Tele- 
vision Rentals this company is illus- 
trating a rental scheme for Alba 
television receivers. An information 
counter on Stand 53 enables members 
of the public to obtain full details 
of this scheme. As wholesalers, 
Hobday exhibit a wide range of 
radio and television receiving equip- 
ment and sound -reproducing appara- 
tus distributed by them to the retail 
trade. 

Christopher Hobday Ltd., Hobday 
House, Southchurch Road, Southend - 
on -Sea, Essex. 

INVICTA (I7) 
New 19 -in and 23 -in television 
receivers on show incorporate motor - 
driven, push -button tuning and re- 
mote- control units available give 
control of volume, brightness and 
channel selection. Several new 
transistor portable radios are dis- 
played. 

Invicta Radio Ltd., 100 Great 
Portland Street, London, W.1. 

J -BEAM (18) 
For use with a portable receiver the 
C.R.P.6 aerial is of interest: this has 
two p.v.c. suckers which enable it 
to be attached to any suitable sur- 
face, such as the bodywork of a car. 
Television and f.m. aerials are on 
show, including arrays using J- 
Beam's specialities, the end -fed Band - 
I dipole and the Band -III skeleton 
slot. From the company's associates, 
Radio Telephone Aerial Systems, 
come communications aerials proofed 
against adverse weather conditions 
by an epoxy -resin enamel. 

1 -Beam Aerials Ltd., Westonia, 
Weston Favell, Northampton. 

JASON (411) 
Newly introduced by this company 
for use with tape recorders are a two - 
channel unit with separate record 
amplifiers and playback pre -amplifiers, 
erase and bias (available ready built 
or in kit form) and also, in kit form 
only, a tunable transistor a.m. tuner. 
The range of f.m. tuner kits on show 
includes fringe and a.f.c. models. 

Ready -built units displayed include 
stereo and mono combined com- 
prehensive pre -amplifiers and 10 -watt 
amplifiers and also tuners covering 
f.m. and TV sound (switched tuning) 
or f.m. only (variable tuning). 

Jason Motor & Electronic Co., 
Kimberley Gardens, Harringay, 
London, N.4. 
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Above: Garrard " Autoslim -de- Luxe " 
record changer. 

His Master's Voice 
battery portable re- 
ceiver Model 1424 
has socket for tape - 
recording. 

Right: Murphy 
" Astra " television 
receiver with v.h.f¡ 
f.m. features push- 
button tuning of 
Home, Light and 
Third programmes 
on the " Compass " 
tuner. 

K.B. (50) 

An addition to the range of transistor 
portables is the " Cavalier," which is 
a 7- transistor set with sockets for car - 
aerial, tape -recording and baby alarm. 
Three new transistor record players 
are shown and the " Nocturne " 
small stereo radio -gram is on view. 
A full range of television receivers 
from 19 -in to 24 -in is displayed and 
a newcomer is the 4- track, 31-in /sec 
tape recorder. 

Kolster- Brandes Ltd., Footscray, 
Sidcup, Kent. 

KERRY'S (43) 

This wholesaler will display a com- 
prehensive range of television and 
radio receivers, radio- grams, record 
players, record storage cabinets and 
television tables from Alba, Berec, 
Dansette, E.A.R., Elizabethan, Ever 
Ready, Fidelity, Marconi, Perdio, 
Philips, Regentone and W.B. 

Kerry's (Great Britain) Ltd., Warton 
Road, Stratford, London, E.15. 

LEE PRODUCTS (415) 

This company's standard range of 
equipment includes two and four - 
track tape recorders using the single - 
speed (31in /sec) B.S.R. " Monar- 
deck ", valve and transistor four -speed 
record reproducers (the latter with a 
1 -watt, push -pull output), an a.m./ 
f.m. radio -gram chassis and a 10 -watt 
amplifier. It is also hoped to intro- 
duce a new range of audio equipment 
which includes a.m. /f.m. and f.m. 
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tuners and stereo and mono amplifiers 
and pre -amplifiers. 

Lee Products (Great Britain) Ltd., 
Elpico House, Longford Street, London, 
N.W.1. 

LINGUAPHONE (209) 

Recorded language courses in 38 
languages, many of them now on 
45 r.p.m. discs, are available from the 
Institute. For technical students 
the Institute provides supplementary 
printed courses after the basic lan- 
guage has been mastered. 

Linguaphone Institute, Ltd., Lin - 
guaphone House, 207 -209 Regent 
Street, London, W.1. 

LOWTHER (413) 

Horn- loaded loudspeaker systems 
shown include the well -known TP1 
and Acousta mono units and also the 
stereo Acousta -Twin -which features 
variable reflectors for positioning the 
apparent sound sources. General 
features of the loudspeaker drive units 
exhibited are their high -flux magnets 
and the use of a fixed central 
" stabilizer " to load the inner of the 
two cones and to reduce interference 
between sound radiated from its 
various parts. Also shown are a com- 
prehensive control unit and two power 
amplifiers -the latter including feed- 
back to an unusual point in the 
output valves (their suppressor grids). 

Lowther Manufacturing Co. Ltd., 
Lowther House, St. Mark's Road, 
Bromley, Kent. 

MARCONIPHONE (41) 

Called their " Diamond Jubilee 
Range " (as it was in 1901 that 
Guglielmo Marconi succeeded in 
spanning the Atlantic by wireless), 
Marconiphone are showing many new 
models. Among these are the VT170 
television receiver with a 19 -in c.r.t. 
and preset fine tuning, the T98B 
transistor table model a.m. receiver 
and the RG95 six -valve a.m. /f.m. 
radiogramophone. 

The T84 is an a.m. /f.m. table model 
mains receiver tuning over long and 
medium waves and Band II. 

British Radio Corporation Ltd., 
21 Cavendish Place, Cavendish Square, 
London, W.1. 

MARKOVITS (113) 

The exhibit comprises a selection of 
die -cast, electroplated nameplates and 
emblems for the radio and electrical 
industry. Also on view is a new type 
of metal nameplate with a decorative 
plastic insert. 

I. Markovits Ltd., Premier House, 
8 Golden Square, London, W.1. 

METROPOLITAN POLICE (308) 

A variety of equipment used by the 
Police is shown on the stand on which 
are featured mobile equipment and 
headquarters radio operating posi- 
tions. The recently introduced 
" specially equipped traffic accident 
car " (SETAC), which on show, is 
fitted with a 7- channel transmitter- 
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receiver which has a transmitter 
output of 10 watts. 

Metropolitan Police, New Scotland 
Yard, London, S.W.1. 

MULLARD (46, 316, X24, X26, X26A) 
As last year, the main stand (46) 
comprises a cinema. This year two 
films are shown simultaneously illus- 
trating the advantages accruing from 
the possession of a " second " set; 
also featured are recent developments 
in Mullard valves, c.r.ts and com- 
ponents employed in domestic 
apparatus. 

The always popular " Home Con- 
structor Centre " is this year at 
X26A, where the full range of 
Mullard technical publications is 
available, as is technical advice on 
Mullard designs and the use of 
Mullard valves, semiconductors and 
c.r.ts. 

Other Mullard stands are X24 (for 
setmakers) and X26, " Dealer 
Rendezvous." 

Mullard Ltd., Mullard House, Tor- 
rington Place, London, W.C.1. 

MULTICORE (65, XI6) 
Shown for the first time are solder 
rings, washers and pellets in several 
alloys, with or without flux, for 
automatic assembly of computers and 
sub -units. New alloys containing 
silver are shown and additions to the 
range of tin /lead alloys are specially 
low and high melting -point solders. 
Several new packs of solder are shown, 
and the range of Bib tape -recording 
accessories is exhibited, including the 
popular Bib splicer. 

Multicore Solders, Ltd., Maylands 
Avenue, Hemel Hempstead, Herts. 

MURPHY (16, XI) 
This company, which war the first to 
introduce tunable television receivers 
with a preset fine -tuner control, this 
year present their " Astra " range 
which, when fitted with v.h.f. radio 
facilities, provide push -button tuning 
of Home, Light and Third pro- 
grammes. The new 19- and 23 -in 
c.r.ts are used and the receivers are 
claimed to be capable of conversion 
from 405 to 625 line transmissions 
should the need arise at some time in 
the future. 

For radio reception new sets 
include a pocket -size personal port- 
able tuning over m.w. and v.h.f. /f.m. 
and a transistor table model whose 
back repeats the front design, thus 
ensuring neat appearance from any 
angle. 

Murphy Radio Ltd., Welwyn Garden 
City, Herts. 

N.E.V. (109) 

The " Nev Mini -Eye Transistor "- 
a transistorized closed- circuit tele- 
vision camera -is being demonstrated. 
This camera has no external controls 
and is available for export in 525- and 
625 -line versions. 
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Also on show is the "Nev Eye " 
low -cost camera, and the company's 
range of cathode -ray tube repair 
and manufacturing plant will be dis- 
played. 

Nottingham Electronic Valve Co., 
Ltd., Main Street, East Bridgford, 
Notts. 

PAM (21, X3) 
The complete range of radio and 
television receivers and sound equip- 
ment is on view. A range of transistor 
radio receivers includes the TB77, a 
table model using seven transistors on 
a printed circuit. The range of 
television receivers incorporates tran- 
sistor synchronization and remote - 
control units, and all the types shown 
can be converted to operate on 625 
lines. Stereophonic reproduction is 
provided by the RG630 radio -gram, 
which incorporates a four -speed auto - 
changer and medium wave /v.h.f. radio 
receiver. 

Pam (Radio and Television) Ltd., 
295 Regent Street, London, W.1. 

PAMPHONIC (58) 
The Domestic Natural Sound division 
are showing an advance model of 
their " Slim Line " stereo radio -gram 
designed to operate with the new 
Pillar speakers. This speaker is a 
tuned column containing two cones, 
one covering the range 45c /s- 12kc /s 
and the other lkc /s upwards. The 
Reflectograph tape recorder is now 
manufactured by Pamphonic and is 
on view. The Beamed Sound division 
exhibit kits from which can be 
assembled sound reinforcement 
systems for halls, churches, etc. A 
4 -ft. indoor line source loud -speaker 
is shown. 

Pamphonic Reproducers, Ltd., 17 
Stratton Street, London, W.1. 

PERDIO (I) 
The range of transistor receivers 
made by this company includes the 
Mini- Six -features of which are its 
small size (41in by 21in by 11in), 
light weight (8oz) and 200mW push - 
pull output, and the Multi-Band 102 
-which is unusual in that it gives 

"Diadem," Model 619 by 
R.G.D., has push- buttons at 
top to avoid movement of set 
when operating controls. 

Portogram " Varsity 
Model B " record 
reproducer. 

Pam stereo radio- 
gram with a.m. /f.m. 
radio and four -speed 
turntable. 

WIRELESS WORLD, SEPTEMBER 1961 

www.americanradiohistory.com



continuous coverage from medium 
waves to the 11 -metre band (as well 
as covering the long -wave band) and 
that it uses amplified a.g.c. Gen- 
eral features of this company's 
range are the provision of sockets 
for car aerial and for private earphone 
listening or tape recording. 

Perdio Ltd., Perdio House, Bonhill 
Street, London, E.C.2. 

PETO SCOTT (26) 

Motorized tuning and automatic 
contrast control are features of new 
television receivers. The ARG71 
stereo radio -gram uses nine valves 
and will play both mono and stereo 
records; an a.m. /f.m. radio receiver 
is incorporated. A 4- track, single - 
speed tape recorder and a transistor 
portable are shown. 

Peto Scott Electrical Instruments 
Ltd., Addlestone Road, Weybridge, 
Surrey. 

PHILCO (35, X27) 

" Selectaflash " is the name given 
Philco's latest remote control system 
for television. This uses an ordinary 
hand torch as the controlling device, 
the beam being directed to either of 
two sensitive spots on the set. The 
receivers also incorporate switching 
for conversion to 625 -line working, 
should the need arise. 

Other new items include radio 
receivers, three radiogramophones, 
record players and a portable tape 
recorder. 

Philco (Gt. Britain) Ltd., 21 
Cavendish Place, London, W.1. 

PHILIPS (I0, 15, 316, 401, X30) 
Television receivers on view include 
the 19TG108U 19 -in model with 
side -mounted controls and hinged 
chassis, and the 23 -in, 23TG107U 
which has automatic fine tuning. 
Several transistor portable radio re- 
ceivers are shown, including the 
303T medium- and long -wave model. 
The speaker is 5 -in diameter and the 
handle folds for indoor use, while 
a socket is provided for use with a 
car aerial. A range of sound equip- 
ment is on display. 

In the Audio Avenue the exhibit 
comprises mono and stereo record - 
players and radio -grams, including 
the full range of " Disc Jockey " 
players. 

Philips Electrical, Ltd., Century 
House, Shaftesbury Avenue, London, 
W.C.2. 

PITRIE (108) 

As in previous years, Pitrie are wel- 
coming trade visitors to discusss 
their range of replacement cathode - 
ray tubes. Also shown is a range of 
components. 

Pitrie Ltd., 21 Noel Street, London. 
W.1. 

PORTOGRAM (416) 

Shown on this stand are tape re- 
corders (incorporating the Collaro 
"Studio" three -speed and B.S.R. 
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"Monardeck" single -speed decks) and 
a range of record players and repro- 
ducers. Prominent among the latter 
is the " Varsity " Model B which 
features the continuously- variable 
speed Lenco turntable, Collaro Studio 
pickup, an automatic device for 
lowering the pickup on to or raising it 
from the record, and a six -watt push - 
pull amplifier. An unusual feature 
of the AutoGram is the "Panoramic" 
tone control which allows treble 
boost with bass cut or bass boost with 
treble cut. 

Portogram Radio Electrical Indus- 
tries Ltd., Audio Works, Paxton Road, 
Tottenham, London, N.17. 

PYE (32, X7) 
A full range of 19 -in and 23 -in tele- 
vision receivers are shown, which 
incorporate push- button automatic 
tuning and, as an accessory, remote 
control. All receivers in the range 
use transistors in the time -base 
synchronizing circuits, hence the 
name, the " Transista Range." Also 
on view are portable radio receivers 
and a range of car radios includes 
the TCR 3000 /E, which covers 
1600kc /s to 17.4Mc /s in nine wave- 
bands. 

Pye, Ltd., Cambridge. 

R.G.D. (44, XI0) 
The " Diadem " range of television 
receivers, which have an octagonal 
mask claimed to reduce eyestrain, 
and a leather -cased transistor por- 
table receiver tuning over medium 
and long waves, are among the new 
models shown on this stand. Also 
on show is a wide range of radio 
receivers, radiogramophones and 
record players. Another new set 
is a 7 -valve mains a.m. /f.m. set with 
sockets for connection of a tape 
recorder (Model 37). This set has a 
plastics -moulded case and a 7 x 4-in 
loudspeaker. 

Radio Gramophone Development Co., 
Ltd., Eastern Avenue West, Romford, 
Essex. 

R.S.G.B. (315) 

Exhibits of both home -constructed 
and commercial gear for the amateur 
transmitter and short-wave listener 
are shown on this stand. There will 
also be found the latest editions of 
the books and pamphlets issued by 
the Society, including "Amateur 
Radio Call Book " and " Radio 
Amateurs' Examination Manual ". 

Radio Society of Great Britain, 
New Ruskin House, Little Russell 
Street, London, W.C.1. 

R.T.R.A. (202. 316) 

In addition to the information bureau 
for both the trade and the public 
on its main stand R.T.R.A. is fea- 
turing its apprenticeship scheme in 
the Trade Technical Section on the 
first floor. 

Radio and Television Retailers' 
Association, 15 -17 Goodge Street, 
London, W.1. 

REGENTONE (45) 

Shown on this stand is a wide range 
of television and radio receivers, 
record players and radiogramophones. 
New items include the TV 191 and 
192 19 -in television receivers, the 
191 having turret tuning and the 
192 push button. Two new transistor 
radio receivers are the BT16 and 
BT18, the BT18 being a " pocket " 
personal set having a linear tuning 
scale. 

Regentone Radio & Television, 
Ltd., Eastern Avenue West, Romford, 
Essex. 

REHABILITATION OF 
DISABLED (313) 

Details are available on this stand 
of the work of the Council for Re- 
habilitation of the Disabled whose 
primary function is, through training 
courses, to facilitate the return to 
work of injured and disabled people. 
Among the courses provided by the 
Council is one covering radio main- 
tenance. 

British Council for Rehabilitation 
of the Disabled, Tavistock House 
(South), Tavistock Square, London, 
W.C.1. 

ROBERTS (63, X18) 

Transistor receivers shown on this 
stand include the R200 and RT7. 
Features of the RT7 are its large 
(8 x 5 -in) loudspeaker, one -watt 
push -pull output and treble tone 
control. Features of the R200 are 
its 4 -watt push -pull output and 
relatively -large (5 -in) loudspeaker. 
Protective carrying cases are avail- 
able for both these receivers. 

Roberts' Radio Co., Ltd., Creek 
Road, East Molesey, Surrey. 

ROLA CELESTION (210) 

The main feature of this stand is the 
Colaudio II loudspeaker system. 
The 12 -in bass unit in this is unusual 
in having a " solid " rather than a 
hollow cone. This is made of " ex- 
ploded " polystyrene to achieve a 
high stiffness -to- weight ratio. This 
loudspeaker also has a very low free - 
air fundamental resonance (about 
10c /s) so that although the cabinet 
volume is only 1.8cu ft, this reson- 
ance is not raised to more than about 
40c /s. A 24-in pressure -driven 
tweeter crossing over around 2 kc /s 
is also used. 

Also displayed are domestic loud- 
speakers with diameters ranging 
from 24in to 15in. Among commer- 
cial loudspeakers will be shown new 
bowl diffusers. 

Rola Celestion Ltd., Ferry Works, 
Thames Ditton, Surrey. 

S.T.C. (410) 

This company is showing its range of 
high -quality microphones. These 
include moving -coil units with car - 
dioid or, in the case of the well-known 
" ball and biscuit " 4021, omni- 
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directional polar responses. Ribbon 
microphones include the 4038 as well 
as the 4104 close -talking noise - 
discriminating unit. A combined 
ribbon and moving -coil microphone 
which can be switched to give 
alternative figure - of - eight, omni- 
directional or cardioid polar responses, 
the 4033 -A, is also displayed. 

Standard Telephones & Cables, 
Ltd., Connaught House, 63 Aldwych, 
London, W.C.2. 

SAGA RECORDS (I18) 
Recordings shown by this company 
include mono microgroove 33¡ r.p.m. 
12in and 45 r.p.m. lin records (the 
latter including the Dandy series for 
children), mono 31in /sec and stereo 
and mono Thin /sec pre- recorded 
tapes. 

Saga Records Ltd., 127 Kensal 
Road, London, W.10. 

SIMON (I17) 
An addition to the range of tape 
recorders is the high quality SP5 twin 
track, two speed instrument, which is 
sold in either mono or stereo versions, 
with easy conversion. The deck 
operates at Thin /sec or 31in /sec and 
at the former speed, the frequency 
response is 30c /s- 20kc /s. The re- 
corded signal, which may be 
monitored through the internal 
speaker, or by earphones, can be 
transferred from one track to the 
other, and mixing, fade and pause 
controls are incorporated. A 2.5 -in 
meter indicates the record level, and 
this can also be switched to read the 
bias level. 

Simon Equipment Ltd., 46 -48 George 
Street, Portman Square, London, W.1. 

SLINGSBY (24) 
Trucks and trolleys designed for the 
easy and safe moving of heavy appa- 
ratus are manufactured by this 
company. 

H. C. Slingsby, Ltd., 89, 95 & 97 
Kingsway, London, W.C.2. 

SOUTHGATE TUBULAR PRODUCTS 
(205) 

Shop display equipment shown in- 
cludes a new battery- powered turn- 
table, which is 6 -in diameter and 
carries a load of four pounds; four 
weeks' continuous operation is 
obtained from two U.2 batteries. 
Several new fittings for the Unipole 
display stand are on view. 

Southgate Tubular Products, 148 
Chase Side, Southgate, London, N.14. 

STELLA (40) 

Valve and transistor radio receivers, 
television receivers and sound re- 
producers are shown. The ST243U 
mains radio is a 6 valve a.m. /f.m. 
receiver with a hank aerial for v.h.f. 
reception and a loop aerial for 
medium and long waves. A special 
balance control is used for stereo 
balance in the ST314A radio -gram, 
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which uses the Philips 4 -speed 
automatic changer and push- button 
function switch. A v.h.f. radio is 
incorporated. Mono and stereo 
record -players are on view and the 
ST562A employs a high -fidelity 
stereo pickup. 

Stella Radio and Television Co. Ltd., 
Astra House, 121 -123 Shaftesbury 
Avenue, London, W.C.2. 

T.C.C. (54, X14) 
A very wide range of capacitors is on 
view, among the new additions being 
ranges of wet and dry solid sintered 
capacitors for operation in extremes 
of temperature. Vertical mounting is 
adopted in the Elkomold range of 
miniature electrolytics and mounting 
feet are moulded into the case. 
Tubular capacitors shown work in the 
range - 40 °C to 100 °C and comply 
with H.1 requirements; a considerable 
size reduction is achieved. Printed- 
circuit boards displayed contain 
plated -through holes, and flush - 
bonded panels in silver and rhodium 
are available. 

Telegraph Condenser Co., Ltd., 
Wales Farm Road, North Acton, 
London, W.3. 

TAPE RECORDERS (405) 
New tape recorders introduced in- 
clude two and four -track single and 
three -speed models using the B.S.R. 
" Monardeck " and Collaro " Studio " 
decks respectively. Also shown are 
the Connoisseur with its built -in four - 
speaker system, and the four -track, 
three -speed Soundmaster with its 
special features of push -pull erase 
oscillator, level indication by record- 
ing meter, separate record and play 
back amplifiers, low -noise transistor 
play back pre- amplifier and 10 -watt 
" low loaded " push -pull output 
stage. 

Also shown is the Sonocolor range 
of magnetic tapes and associated 
equipment. 

Tape Recorders (Electronics) Ltd., 
784 -788 High Road, Tottenham, 
London, N.17. 

TAYLOR (110) 
The full range of test equipment is 
displayed, with several recent addi- 
tions. For the dealer, Sweep Oscilla- 
tor 92B covers the frequency range 
4- 210Mc /s on fundamentals and 
has a maximum output of 300mV. 
The 45C Valve Tester is capable of 
testing over 5,000 valve types, and 
will check 12V car radio valves. 
A range of multimeters and valve 
voltmeters is shown, and the display 
of panel meters includes miniature 
edgewise mounting types. 

Taylor Electrical Instruments, 
Montrose Avenue, Trading Estate, 
Slough, Bucks. 

TELENG (107) 

Specialists in the field 
television and v.h.f. /f.m. 
communal- aerial systems, 

of wired 
relay and 
this corn- 

pany is showing a wide range of 
equipment for these applications. 
New items include a repeater with a 
novel a.g.c. system, which is claimed 
to avoid the picture degradation 
inherent in the use of mean -level 
a.g.c. Another item of interest is a 
ferrite -cored directional transformer 
for the splitting of one coaxial feed 
into two. Whilst the forward loss is 
only 3.5dB, the reverse loss is at 
least 14dB. 

Teleng Ltd., Teleng Works, Church 
Road, Harold Wood, Romford, Essex. 

TELERECTION (34) 
A wide range of television and f.m. 
aerials catering for conditions ranging 
from swamp signal to extreme fringe 
is shown together with new combined 
arrays and a spring- assembly feature 
for Band -III elements. The name 
" FM Clipper " is given to Band -II 
attachments for v.h.f. /f.m. use. 

Telerection Ltd., Antenna Works, 
Lynch Lane, Weymouth, Dorset. 

TELESURANCE (5) 
In addition to providing details of its 
maintenance -insurance scheme Tele- 
surance has organized a composite 
display of television receivers. 

Telesurance Ltd., 14 Windmill 
Street, London, W.1. 

TERRITORIAL ARMY (317) 
The 65th Signal Regiment (T.A.), 
formerly No. 1 Special Communica- 
tions Regt., is showing some of 
the equipment used for training in 
such trades as W/T operator, radio 
mechanic and line mechanic in this 
signals unit. 

Territorial Army (65th Signal Regt.), . 
79 -85 Worship Street, London, E.C.2. 

TEXPEX (314) 

This firm offers a specification - 
writing service to the radio and elec- 
tronics industry. The stand functions 
as an enquiry office. 

Texpex, Ltd., 110 Kennington Road, . 
London, S.E.11. 

THORN -A.E.I. (29, X8) 
Mazda valves and cathode -ray tubes 
are displayed on this stand. Notable 
are the new 19- and 23 -in twin -panel 
television c.r.ts which have the safety 
glass bonded to the tube face. 

Preferred ranges of valves for a.m./ 
f.m. sets are shown and another 
feature is the illustration with typical 
circuits of the use of valves and 
c.r.ts. 

Thorn -A.E.I. Radio Valves and 
Tubes, Ltd., 155 Charing Cross Road, 
London, W.C.2. 

TRADE TECHNICAL SECTION (316) 
A number of firms and associations 
are showing equipment and services 
provided for the serviceman. On. 
this stand is also shown the winning 
entries and runners up in the com- 
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Pilot (on the Ultra 
stand) " Coffee Table " 
radiogram, tuning over 
medium and long waves, 
is about aft bin long. 

Above: Simon SP5 twin -track tape re- 
corder. The record -level meter may be 
switched to read bias level. 

Right: Teleng's 
cable - splitter 
Type 104 divides 
one coaxial feed- 
er into two, cover- 
ing the band 15 
to 230 McIs. 

petition for servicing ideas sponsored 
jointly by our sister journal Wireless 
& Electrical Trader and the exhibition 
organizers. 

Radio Industry Exhibitions Ltd., 
59 Russell Square, London, W.C.1. 

ULTRA (4, X3I) 
Most visitors to the show will know 
that the Ultra TR70 transistor radio 
won the Duke of Edinburgh's Prize 
for Elegant Design: this set and many 
other radio and television receivers 
and gramophones are on show. Two 
new 23 -in TV sets are claimed to be 
capable of conversion to 625 -line 
reception, should this be necessary. 
New Pilot models include a " coffee - 
table " style medium- and long -wave 
radiogramophone which has a bass - 
reflex mounting chamber for the loud- 
speaker. 

Ultra Radio and Television Ltd., 
Television House, Field End Road, 
Eastcote, Ruislip, Middlesex. 

WHITELEY (66, XIS) 
A prominent feature of the display on 
this stand is the wide range of 
Stentorian high- fidelity equipment. 
This includes loudspeakers available 
to suit a wide variety of requirements 
in cone construction, magnet strength, 
speech -coil impedance and size (from 
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Right: Tape Re- 
corders (Elec- 
tronics) " Sound 
Riviera" recorder. 

11 to 18ín in diameter), loudspeaker 
enclosures (including the " Break- 
down " range for home constructors) 
and matching equipment cabinets, 
stereo and single -channel amplifiers 
and an f.m. tuner. Some loudspeaker 
cabinets will be shown with Perspex 
fronts so that their internal con- 
struction can be examined. A 
recently -introduced compact bass - 
reflex loudspeaker system is the 
" Clumber ". 

Also displayed are industrial sound 
reproducing equipment, and ranges of 
transformers and chokes. 

Whiteley Electrical Radio Co., Ltd., 
Radio Works, Victoria Street, Mans 
field, Notts. 

WIRELESS FOR THE BEDRIDDEN (60) 

Space for the stand of the "Wireless 
for the Bedridden " Society, which 
exists to provide free radio facilities 
to needy bedridden, housebound and 
aged invalids, has been given by the 
exhibition organizers. The Society 
has so far provided and maintains 
over 8,000 receivers and relay facilities 
and it is now also providing television 
receivers to Voluntary Old Peoples' 
Homes, etc. 

" Wireless for the Bedridden " 
Society, 20 Wimpole Street, London, 
W.1. 

WOLSEY (37) 

The wide range of radio and television 
aerials and accessories on show 
includes several new aerials of im- 
proved performance and a new 
pre -assembled lashing bracket of very 
strong construction. 

A new " in- the -room " television 
aerial, called the Hermes, is designed 
to give increased " gain " so increasing 
the range at which this type of aerial 
can be used. 

Communal- aerial and relay net- 
work equipment and accessories are 
on show. 

Wolsey Electronics Ltd., Cray 
Avenue, St. Mary Cray, Orpington, 
Kent. 

ZONAL (404) 

This company is showing the Zona- 
tape range of standard and long - 
playing magnetic recording tapes, a 
feature of which is the incorporation 
of a coating lubricant for reducing 
head wear. Bases used in this range 
are diacetate, p.v.c., or polyester. 
Also displayed is the Zonastripe range 
of magnetically -striped films. A 
fluid which toughens film by replacing 
the moisture in the emulsion by 
organic compounds- Permafilm -is 
also exhibited. 

Zonal Film (Magnetic Coatings) 
Ltd., The Tower, Hammersmith 
Broadway, London, W.6. 
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JAPANESE VIDEO RECORDER 

TELEVISION picture recording on tape, until recently, 
seemed to have stabilized on the system developed by 
Ampex. However, a different approach on the part of 
workers at the Tokyo Shibaura Electric Company Ltd. 
has resulted in the appearance of another system, which 
was described recently* in the Journal of the Society of 
Motion Picture and Television Engineers. 

The Toshiba system uses only a single head rotating 
in a cylindrical guide drum round which the tape is 
wrapped, forming one turn of a helix (Fig. 1). Thus 
rotation of the head with the tape stationary will result 
in a track being drawn out by the head, slantwise from 
one edge of the tape to the other, at an angle of about 
4° to the edge of the tape (Fig. 2). This track is 26.5 
inches long by just under one -hundredth of an inch wide 
and contains one whole field (frame) of the picture 
starting and finishing in the sync period : the effective 
tape -speed past the head is consequently about 1,6OOin/ 
sec and the head -disk speed is 3,600 r.p.m. 

To synchronize the sweep of the head with a track 

ROTATING 
HEAD DISK HEAD 

HEAD 
DRIVE MOTOR 

SUPPLY REEL 

PICK -bFF 
FOR SERVO 

SYSTEM 

TAKE -UP REEL 

TAPE 
YI 

GUIDE 
CYLINDER R 

CAPSTAN 

Fig. I. Simplified diagram of tape- transport and (inset) 
head arrangements. Tape wraps round cylindrical guide 
containing rotating head disk so that head crosses between 
start and finish of spiral where top and bottom edges of tape 
are adjacent. (Based on diagrams in the original paper.) 

on the tape, a position- indicating pulse is produced from 
the head drive by the passage past a coil of a piece of 
magnetic material on the spindle. This pulse is " com- 
pared " with the field sync pulse and the error signal is 
used to control the angular position of the head disk, 
which is driven from a supply derived from the sync 
pulses. On playback, the field -sync pulses from the 
head are fed into the phase comparator. Naturally, 
" cleaning -up " of the sync pulses is carried out and 
this removes noise generated during the short period 
when the head is crossing the slight gap between the 
two tape edges. Compressed air is blown through holes 
in the cylinder to reduce tape wear. 

So far, no mention has been made of reel -to -reel, 
or lateral, tape speed -in fact, for a still picture it is 
not necessary to move the tape. As described above, 
the recorder can record one field and then reproduce it 
until the tape wears out. The normal tape speed is 
15in /sec; but this obviously can be varied to give 
" slow - " or " fast -motion " effects and, most conveni- 

* y.S.M.P.T.E. Vol. 69, No. 12, p. 868, A New Video -Tape 
Recording System, by Norikazu Sawazaki, Motoi Yagi, Masahiro 
Iwasaki, Genya Inada and Takuma Tamaoki. 
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AS. TRACK 

b.Sm 

Fig. 2. Layout of tracks on tape. Measurements given are 
approximate and, for clarity, only two scans of the rotating 
video head are shown. (Based on diagrams in the original paper.) 

ently, the tape can be kept stationary for editing 
purposes. 

Other important advantages are that, as a " picture" 
is complete in one track, scalloping of vertical lines 
cannot occur; head switching is not required, thus there 
is no danger of switching transients imposing themselves 
on the picture and the replaying of registered colour 
signals is made easier. 

The sound channel and a control track are recorded 
directly in the usual way along the edges of the tape 
with the head gaps at right angles to the tape motion. 
Now on the tape at these points is a part of the video 
signal; but, because the heads are not in line with the 
video tracks and an f.m.- carrier system is used for the 
picture, no mutual interference is apparent. The a.f. 
signal -to -noise ratio on the prototype machine was given 
as 45dB -in the region of that which one would expect 
from an ordinary professional machine -and this has 
since been improved slightly. 

Tape Recorder "Replacements"? 
NOT the least of the problems confronting the long - 
suffering tape recorder service engineer is the number 
of foreign bodies which find their way into machines, 
often deliberately introduced as " replacements ". Some 
" museum pieces " which have been extracted from 
Grundig tape recorders returned to them for further 
service are, reading from left to right in the photograph, 
screw fitted in place of a fuse, fuse with a rating one 
hundred times too high, two gadgets for connecting 
knobs to their spindles, record and erase heads worn 
right through to the plastic behind, two broken belts 
mended with thread and, in the second row, the charred 
remains of a family of cockroaches and three improvised 
drive belts, the first of unknown origin, the second a 
bottle closure and the third from a vacuum cleaner. 
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AN AID TO THE 

TRAINING OF SERVICE TECHNICIANS 

By A. T. FERGUSON* 

INSTRUCTIONAL RADIO RECEIVER 

WHEN a particular task has to be performed it is 
done with the tools available but if the task has to 
be done many times it is often worth while to pro- 
duce a new tool or instrument that will make the 
work easier. The subject of this article is a radio 
receiver that has been designed to help with the 
training of apprentices who are studying for the 
Radio Trades Examination Board examinations in 
radio and television servicing. 

The need for a receiver of this type became 
apparent when preparatory work for practical sessions 
of a training course was considered in detail. During 
a practical instruction period, two and a half or three 
hours, the student has to locate and clear faults on a 
receiver and it is obviously desirable that he should 
work by himself and not in a group of two or three 
persons. In this way he will get the maximum 
amount of practice and, through this, confidence in 
his work. However, even if there are classes of only 
fifteen students, each with his own receiver, there 
would be a considerable amount of time occupied in 
placing two or three faults on each receiver. The 
situation becomes more complex if these receivers 
are required for a different group of students the 
next day, which is quite likely if there are part -time 
day classes and evening classes being held for the 
same year of a course. It is not unreasonable to 
expect that any one radio receiver may have ten 
different faults put on and removed in any one week. 
A way of reducing the amount of preparation has 
been introduced into the practical examination itself; 
this method consists of putting one fault on a re- 
ceiver and making the students diagnose the trouble, 
in turn and in a given time. This is a helpful idea 
and it gives practice in fault diagnosis; it does not 
however, give the student the satisfaction of clearing 
a fault after he has located it. The new R.T.E.B. 
practical examination may use fault simulator cards 
and this, perhaps, makes it more important than ever 
to see that students receive adequate time training 
on actual equipment. The cards are a clever and 

*Lecturer, South Shields Marine and Technical College. 
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useful substitute when equipment is not readily avail- 
able but it should be the aim of training establish- 
ments to provide equipment first. 

The circuit diagram, Fig. 1, illustrates the type 
of the receiver. The medium frequency broadcast 
band only is covered. With the exception of the 
valves and loudspeaker all the ' components are 
readily available from two well -known suppliers; the 
chassis, tuning condenser, reduction drive coils from 
one and the remainder of the components from the 
other. Additionally, mild steel strip is required for 
the chassis brackets and plywood and perforated 
metal for the speaker. The total cost of all the 
parts for each receiver can be kept to about £8. 
The use of separate loudspeakers and power supplies 
was considered and rejected; although satisfactory 
for some equipment the idea was not considered 
practicable from the point of view of handling, stor- 
ing and issue. As far as possible each component 
has been mounted between a separate pair of tags, 
which have slots, rather than holes, and the connect- 
ing wires of the components are touched in with 
solder without being wrapped around the tag; this 
enables components to be replaced in a matter of 
seconds. Criticism about this method of fastening 
components could be made but this is a receiver for 
training and its utility would be greatly impaired if 
connections were made in the usual fashion. Separate 
instruction in soldering methods ensures that the 
student has a proper knowledge of the correct way 
to wire in components. The connecting leads from 
tag to tag are fastened by wrapping and soldering 
in the usual fashion. 

Little difficulty was experienced with the con- 
struction of the receivers. Additional capacitors, 
56pf, had to be added to the intermediate frequency 
transformers to tune them to 470 kc /s, and these 
are mounted inside the screening cans. A tendency 
to " motorboat " with maximum volume was re- 
moved by inserting a little fixed resistance into the 
tone control circuit. The values of capacity associated 
with the output stage were selected by considering 
the performance with the type of output transformer 
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Bottom view of the 
chassis. Ease of ac- 
cess and component re- 
placement is evident. 

used. The leads to the volume control are screened. 
A cardboard washer should be inserted between the 
perforated zinc speaker fret and the wooden mount- 
ing to prevent vibration of the metal. 

In practice the application of these receivers has 
more than justified the small amount of time taken 
to design and construct them; they are ideal for 
demonstration purposes on account of the accessi- 
bility of every component and the ease with which 
its value may be altered; many basic experiments 
can be performed with them. All essential voltages 
can be measured with a 0 -250 V, single range D.C. 
instrument without there being any risk of damage 
to either the meter or the receiver. The accuracy 
of the readings is sufficient on a single range meter 
if it has, at least, a two and a half inch scale. 

Faults are put on the receiver by replacing a good 
component with a defective one which blends with its 
surroundings and looks normal. The student has to 
locate this, replace the defective component and then 
check the performance of the receiver. The pro- 
vision of defective components requires a consider- 
able amount of effort; various manufacturers have 
been asked if they could supply dummy or defective 
parts but their polite and understandable reply was 
to the effect that it is not in their nature to produce 
such articles. One firm that produces resistors has, 
however, been kind enough to supply unmarked re- 
sistors; these are painted to indicate the value of 
the resistor which they will represent in the circuit. 
Painting the colour code on by hand needs a little 
practice at first, thereafter it can be done quickly 
and expertly: Small tins of enamel paint, such as 
those obtainable from handicraft centres, are used. 
The supply of open circuit dummy capacitors is 
the most difficult to provide; the markings on the 
dummy must be identical with those of the original, 
otherwise the student will quickly see the fault with- 
out having to test for it. An estimate of the number of 
students training for the R.T.E.B. examinations is 
about ten thousand and as each of these will require 
dummy components in the course of their training, 
perhaps some far -sighted organization will see its 
way to provide for the demand; this does not, of 
course, rule out the R.T.E.B. 

WIRELESS WORLD, SEPTEMBER 19h1 

The circuit diagram of the receiver should be 
duplicated on foolscap paper and then pasted on to 
pieces of thin hardboard cut to a size just smaller 
than the foolscap, the paper projecting at each edge. 
After drying the edges are sandpapered off. The 
surface of the paper is then given two coats of cellu- 
lose paste to seal it and, after drying, two coats 
of transparent lacquer. Diagrams protected in this 
way will be serviceable for many years and are 
immune from the effect produced by the momentary 
application of a hot soldering iron. 

Commercial Literature 
Pencil Tubes -valves designed to provide low capacitances, 
low inductances and close element spacings -made by RCA 
are suitable for efficient u.h.f. use. A coaxial electrode con- 
struction is employed and most types are little bigger than 
the familiar B7G miniature valves. Further details from 
(in U.K.) RCA Great Britain, Ltd., Lincoln Way, Windmill 
Road, Sunbury-on- Thames, Middlesex, or Radio Corpora- 
tion of America, Electron Tube Division, Harrison, N.J., 
U.S.A. 

Toroidal Suppression Inductors, as their leakage field is 
very small, offer valuable advantages in closely packed equip- 
ment or near sensitive apparatus. Technical Data Sheet 
MM /102 from Standard Telephones and Cables Ltd., Con- 
naught House, Aldwych, London, W.C.2. 

Communal Aerial equipment for up to 40 outlet points is 
described in Rainbow Radio's " Major Dumec " leaflet. 
Four -stage amplifiers are used for Band -I and -III TV and 
f.m., each with separate gain control. Rainbow Radio 
(Blackburn) Ltd., Mincing Lane, Blackburn, Lancs. 

110° C.r.t. Deflection techniques are described by B. East- 
wood in a reprint of his Television Society paper. In the 
reprint deflector -coil, line- output stage and frame timebase 
design are considered : copies may be obtained from Asso- 
ciated Electrical Industries Ltd., Radio and Electronic Com- 
ponents Division, 155 Charing Cross Road, London, W.C.2. 

Instruments made by Dawe Instruments Ltd., Harlequin 
Avenue, Great West Road, Brentford, Middlesex, and mar- 
keted in France by Promesur, 19 rue Eugene Carriere, 
Paris 18e, are described in French in an abridged catalogue. 

Attenuators suitable for motor drive or manual operation 
are dealt with in a leaflet from Hatfield Instruments Ltd., 
Burrington Way, Plymouth, Devon. Maximum frequency is 
500Mc /s in power ratings of 0.5 and 5.0W : 50- and 75 -52 
types are available in 1 and 10dB steps. 
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Single- Transistor Receivers 

SOME CIRCUITS FOR USE WITH HEADPHONES 

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

THE advent of transistors has made possible the 
construction of small receivers with low power 
requirements. For example a multi- transistor a.m. 
receiver driving a miniature loudspeaker and operat- 
ing from a 9 -volt battery can fit into a jacket pocket. 
Several designs for home -constructed super- 
heterodyne receivers of this type have appeared 
in the technical press. 

Not so much attention has, however, been paid 
to much simpler receivers employing a single 
transistor and intended to drive headphones. Such 
a receiver can give excellent reception of a number 
of medium -wave signals and can be constructed 
very simply. Moreover, its power requirements are 
so modest that battery life is more easily expressed 
in years than in months. The construction of such 
a receiver provides excellent practice for those 
seeking experience with transistors and associated 
circuitry. For example such a receiver is well 
within the abilities of a teen -age schoolboy to con- 
struct and the performance of the finished receiver 
is quite satisfying. Moreover, if the receiver stimu- 
lates enthusiasm, an a.f. stage can be added to make 
loudspeaker operation possible and later an r.f. 
stage can be added to improve sensitivity and 
selectivity. 

This article is, however, confined to single - 
transistor receivers and suggests a number of cir- 
cuits which can be used, itemising their advantages 
and disadvantages. Perhaps the most obvious method 
of using a transistor in a receiver is to employ it 
as an a.f. amplifier, following a diode detector. 
A suitable circuit is given in Fig. 1. R1 is the diode 

*Engineering Training Department, British Broadcasting Corporation 

-4.5V 

Fig. I. Circuit employing a diode detector followed by a single - 
transistor a.f. amplifier. 
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load and the a.f. signal developed across this is 
amplified by the transistor. C1 is a d.c.- blocking 
capacitor and Ra provides base bias current for 
TR1. The headphones may have an impedance 
of, say, 10 kilohm and the conditions in the collector 
circuit of TRI should be adjusted for an optimum 
load of this value. For example, if the collector 
supply voltage is 4.5 volts, then the collector current 
should be 4.5, 10,000 A, i.e. 0.45 mA. A collector 
current swing of 0.45 mA is then accompanied by 
a voltage swing of 4.5 volts and the transistor 
characteristics are used to maximum efficiency. 
If the a' (sometimes called ß) of the transistor is 
50, the quiescent base current will be 0.45/50, i.e. 
0.009 mA. The base potential of a transistor is 
very nearly equal to the emitter potential and the 
voltage across Ra is thus 4.5 giving the required 
value of R2 as 4.5/(9 x 10-8), i.e. 0.5 megohm. 
As the a' of the transistor used is not likely to be 
known with accuracy it is best to adjust the value 
of R2 empirically to give the required 0.45 mA 
collector current. 

Purists may object to the simple biasing circuit 
advocated for the transistor on the grounds that 
it provides no protection against thermal runaway. 
If, however, the d.c. resistance of the headphones 
is 4,000 ohms (as is common), then the collector 
current cannot appreciably exceed 1 mA under any 
conditions. However, if a more stable operating 
condition is required, it can be obtained by biasing 
the transistor by the potential -divider method 
described later. 

Such a receiver has the advantage that TRI 
can be an a.f. transistor but there are the following 
disadvantages: 
1. The diode detector cannot operate under good 

conditions. The input resistance of the a.f. 
stage is of the order of 2 kilohm and this puts 
an upper limit on the value of R1. To minimise 
peak clipping R1 should be small compared 
with the input resistance but such a low value 
would lead to inefficient detection and to very 
heavy damping of the tuned circuit. With a 
value of R1 of 4.7 kilohm, as suggested in the 
circuit diagram, diode damping is still high 
and the diode should be tapped down the tuned 
circuit as shown to provide adequate selectivity. 

2. A good aerial is essential to provide good results 
and an earth connection is also desirable. 
A natural development of the diode plus triode 

circuit is to eliminate the diode and to use the 
base -emitter junction of an r.f. transistor for detec- 
tion. This leads to a circuit of the type shown in 
Fig. 2, which could be described as that of a leaky 
grid transistor detector. The performance of this 
detector is unsatisfactory in practice and it is instruc- 
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Fig. 2. Circuit of a leaky -grid transistor detector deduced by 
analogy with its valve counterpart : the performance is unsatis- 
factory. 

tive to consider the reasons. In a valve leaky -grid 
detector the grid- cathode structure operates as a 
diode and a negative potential, proportional to the 
carrier amplitude, is developed on the grid. The 
valve is required to operate as an audio amplifier 
and for this purpose a negative grid bias voltage 
is required. The value of this bias is not critical 
because the a.f. signal generated on the grid is 
normally small compared with the grid base. Thus 
the detector can function well in spite of variations 
in input -signal amplitude. 

Now consider the performance of a transistor as 
a leaky -grid detector. As a result of detection in 
the base -emitter junction, the base is driven positive 
to an extent proportional to the input carrier ampli- 
tude. A transistor, however, does not require a 
positive base bias. As shown in Fig. 3(b) a pnp 
transistor is cut off by a positive base -emitter vol- 
tage: for satisfactory operation a negative base - 
emitter voltage is required. Thus leaky -grid opera- 
tion is not satisfactory with transistors. Neverthe- 
less the circuit illustrated in Fig. 2 does produce 
results although admittedly not very good ones. 
Moreover, the collector current of the transistor 
behaves in an unexpected manner when a signal 
is tuned in. For a leaky -grid detector the anode 
or collector current should fall on receipt of a 
signal: in Fig. 2 the current increases! The reason 
for this is not difficult to explain. An increase in 
current is a characteristic of an anode -bend detector 
and it is clear from Fig. 3(b) that the Ic- Vb curve 
for a transistor inevitably gives rise to this type of 
detection. Thus in the circuit of Fig. 2 leaky - 
grid and anode -bend detection occur simultaneously 
and as one mode of action tends to increase the 
collector current and the other tends to decrease 
it, the poor performance is not surprising. Exam- 
ination of the transistor characteristic in Fig. 3(b) 
shows that it has no linear portion comparable 
with that of a valve. The transistor curve is, in 
fact, closely exponential in form and anode -bend 
detection therefore occurs at any point on the 
characteristic. If the transistor is forward- biased, 
the efficiency of anode -bend detection is increased 
and a suitable circuit for a detector working on 
these principles is illustrated in Fig. 4. This gives 
results comparable with those obtainable from the 
circuit of Fig. 1 but the anode -bend circuit is 

WIRELESS WORLD, SEPTEMBER 1961 

simpler and does not require a diode: moreover 
the anode -bend circuit lends itself very simply to 
the application of reaction and this produces a great 
improvement in performance. On the other hand 
the anode -bend circuit does require the use of an 
r.f. type of transistor and this should preferably be 
of the type recommended for use as frequency 
changer in super -heterodyne a.m. receivers. 

In the circuit of Fig. 4 the collector current is 
stabilised against thermal runaway by the potential 
divider method. R1 and R2 form a potential divider 
which applies a negative potential, say 1 volt, to 
the base of the transistor. There is normally very 
little difference in the potentials on base and emitter 
of a transistor and the emitter also takes up a potential 
of -1 volt. Thus a potential difference of 1 volt is 
established across the emitter resistor Rs. By 
choosing the value of R3 appropriately we can make 
the emitter current almost any desired value: for 
example if R3 is made 1 kilohm, the emitter current 
is 1 mA. Moreover the emitter current -and hence 
the collector current -remain at the determined values 
in spite of variations in collector leakage current due 
to temperature changes. To avoid loss of amplifica- 
tion as a result of negative feedback R3 must be 
decoupled and a large -value electrolytic capacitor 
is connected across R3. 

One refinement -and a most valuable one -can 
be added to the circuit of Fig. 4. This is reaction 
or controlled positive feedback and is achieved by 
returning r.f. energy from the collector to the base 
circuit. This improves sensitivity and selectivity 

(a) 

GRID VOLTAGE 

(b) 

BASE VOLTAGE 

Fig. 3. Input voltage -output current characteristic of (o) a valve 
and (b) a transistor. 

Fig. 4. Basic circuit for an anode -bend transistor detector. 
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considerably. Many of the circuits advocated for 
reaction require an additional coil coupled to the 
tuning inductor or tappings on the tuning inductor 
but it is possible to avoid both by using a circuit based 
on that of the Colpitts oscillator and described by 
the author* some years ago. A detector circuit using 
an anode -bend detector and reaction of this type is 
illustrated in Fig. 5. The equivalent of a tapping 
point on the tuning inductor is achieved by use of the 
two capacitors CI and C2 connected in series across 
it. The transistor is connected across C1, the larger 
capacitor, and reaction is obtained by use of the 
variable capacitor C3 connected between the collector 

* "Miniature Bedside Receiver." Wireless World November 1954 
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and the high -potential end of the inductor. For an 
0C44 transistor a suitable value of collector current 
is 0.6 mA and the values of R1, R2, R3 and battery 
voltage given in the diagram give approximately this 
value of current. 

The effective maximum tuning capacitance in 
parallel with the tuning inductor is less than 500 pF 
and if a standard medium -wave inductor of approxi- 
mately 160 cH is used, there is some curtailment at the 
low- frequency end of the band, the minimum 
frequency receivable being about 600 kc /s (500 
metres). For many applications this reduced coverage 
may not matter but if it is desired to tune to 550 
kc /s an inductor of 200 µH is required. A number of 
commercial medium -wave inductors have adjustable 
magnetic cores which enable this value of inductance 
to be reached: one suitable coil is Teletron type BA2. 

Satisfactory results can be achieved using an aerial 
consisting of a few feet of vertical wire connected 
to the high -potential end of the tuning inductor 
as shown in Fig. 5. An earth connection, though 
helpful, is not essential. Naturally results are better 
if a longer aerial is used: such an aerial is better 
connected to the low- potential end of the tuning 
inductor or alternatively can be connected to the 
high -potential end via a small fixed capacitor of say 
20 pF capacitance. 

The tuning inductor can be replaced by a winding 
on a ferrite rod, and, in fact, a standardf errite -rod 
aerial (for use with a tuning capacitor of 500 -pF 
maximum capacitance) can be employed with some 
restriction in coverage at the low- frequency end of the 
band. By increasing the number of turns on the 
ferrite rod it is, of course, possible to achieve com- 
plete medium -wave coverage. However, the receiver 
is not so sensitive with a ferrite rod aerial as with a 
vertical aerial. 

One slight disadvantage of the circuit of Fig. 5 
is that adjustment of the reaction capacitor C3 
causes slight mistuning. This arises because C3 is 
effectively in parallel with the tuning capacitor C2. 
the mistuning is hence most marked at low settings 
of C3, i.e. at the high- frequency end of the band. 
This causes difficulty in tuning particularly for a 
weak signal which requires a considerable degree of 
reaction, but it is of little consequence if the receiver 
is used only to receive strong signals. The mistuning 
effect can be virtually eliminated by using a fixed 
capacitor for C, and by controlling reaction by 
adjustment of the mutual conductance of the tran- 
sistor. The mutual conductance is measured by the 
slope of the I - Vb characteristic and the exponential 
slope of this curve illustrated in Fig. 3(b) shows that 
the conductance is proportional to the collector cur- 
rent. Thus by adjusting the collector current we can 
control the conductance. A convenient way of doing 
this is to make the emitter resistor variable as shown 
in Fig. 6. A 470 -ohm fixed resistor is included to 
give an upper limiting value of approximately 1.2 mA 
to the collector current and a 3- kilohm variable re- 
sistor is included to enable the current to be reduced 
to about 0.25 mA. This arrangement gives smooth 
control of reaction with very little disturbance of 
tuning. 

The values of C, and C5 given on Fig. 6 give good 
control over reaction over the whole of the medium 
waveband for the particular specimen of 0C44 used 
by the author -and the transistor was not specially 

(Continued on page 479) 
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selected. Other OC44s may have higher or lower 
values of a' and alpha cut -off frequency: thus reaction 
may be too fierce or too weak. If control of reaction 
is not satisfactory, it may be desirable to depart from 
the values of Cg and C6 specified. 

This receiver can be used to cover the long wave- 
band by using a suitably -large tuning inductor for 
L, and one advantage of the circuit is that this is the 
only change necessary: C1 and C, ensure that reaction 
is available on the new waveband. If, however, the 
receiver is required to operate on the short wave- 
bands, then a number of changes are advisable: 
1. Firstly a different type of transistor is necessary, 

for the 0C44 is not intended to operate at such 
high frequencies. A transistor such as the OC170 
is suitable for use on short waves and, of course, 
this transistor is quite satisfactory at medium 
and long waves also. 

2. It is desirable to reduce the values of C, and C$ 
for use in a short wave receiver in order to keep a 
high dynamic resistance. Some experimenting 
with the ratio of C, and C, might be desirable to 
obtain smooth control of reaction. 

3. The tuning inductor should be chosen, in con- 
junction with the net capacitance of C1 and CQ 

to tune over the frequency band required. 

Low - voltage Stabilizer 

Using Semiconductors 

By D. E. O'N. WADDINGTON*, Grad.Brit.I.R.E. and M. R. AINLEY*, B.Sc., Grad.I.E.E. 

WITH the advent of transistorized equipment, 
the need for stabilized low- voltage power supplies 
has become very apparent. This is so because 
batteries, the most obvious power source, are not 
stable over their useful life and it is thus necessary 
to check equipment designed for battery operation 
over the range of voltages likely to be encountered 
under operational conditions. A further case in 
which a stabilized supply is essential is where the 
equipment will not function efficiently unless fed 
from a constant -voltage source. 

Definition of Characteristics 
Before discussing stabilizers it is necessary to define 
certain characteristics of power supplies. The first 
consideration is the stabilization characteristic or 
stabilization factor which may be defined as the ratio 
between the percentage change in input voltage and 
the corresponding percentage change in output 
voltage. Thus a supply having a stabilization factor 
of 50 will produce a 0.4 %, change in output voltage 
for a 20% change in supply voltage. The other 
consideration is the load characteristic or the incre- 
mental slope resistance of the supply and this may 
be defined as the ratio between the change in output 
voltage and the corresponding change in load 
current. By having a knowledge of these two 
factors together with the output voltage and current, 

vin 

s 

ZENER 
DIODE 

Fig. I. Simple semiconductor stabilizer using Zener diode. 
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it is possible to assess whether a circuit is suitable 
for the application envisaged. 

The simplest shunt stabilizer for low- voltage 
work is, of course, the Zener diode in Fig. 1. Its 
advantages are that it is compact, efficient and easy 

*Marconi Instruments, Ltd 

Fig. 2. Stabilizer performance is imp oved and power - 
handling capacity raised by transistor fed from Zener- 
diode reference. 

Fig. 3. Furtl.er improvements in stabilization factor and 

incremental slope resistance are provided by error - 
sensing circuit and error -signal amplifier. 
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F'g. 4. Circuit incorporating provisions of Fig. 3. Note 
npn transistor (VI) error -sensing and amplifying stage. 

Fig. 5. Emitter follower (VS) isolates VI from loading of V4 
and resistor R4 feeds Zener diode from stabilized supply 
to improve stabilization factor. 

to use. However it has several shortcomings which 
make it unsuitable for use in many applications. 
Not the least of these is the fact that the output 
voltage is fixed by the diode's characteristics, with 
the result that the user wishing to change the output 
voltage can only do so by replacing the diode with 
another one having the desired voltage rating. The 
designing of supplies using Zener diodes has been 
well covered (see, for instance, Ref. 1). The follow- 

MR1 
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0.02 

0 

-0'02 

-0.04 
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-0.08 

4 8 10 12 14 

ZENER VOLTAGE 

Fig. 6. Variation of temperature coefficient of Zener 
diodes against Zener -voltage rating. 

ing are typical figures measured on supplies tested 
in the laboratory : - 

Stabilization Factor 20 -40. 
Incremental Slope Resistance 152 -2052 (depend- 
ing on diode used). 

In order to improve the incremental slope resist- 
ance and the power handling capacity of the stabil- 
ized supply a transistor may be added to the circuit 
as shown in Fig. 2. Here the diode acts as a refer- 
ence source which keeps the base at a constant 
potential with respect to the collector. As the 
emitter -to -base voltage is of the order of 0.15V and 
relatively independent of the current through the 
transistor, the voltage between the collector and 
emitter of the transistor will remain constant. This 
circuit produces little or no improvement in the 
stabilization factor but the incremental slope resist- 
ance is improved. In a practical circuit this is of 
the order of 0.652. Like the straight -forward Zener 
diode circuit, this type of stabilizer does not give 
an easily adjustable output voltage. 

Use of Error -sensing Circuit 
Further improvements in the stabilization factor 
and incremental slope resistance can be made by 
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< R2 

vout 

Fig. 7. Circuit arranged 
to overcome temperature 
variation problems. VI 
and V2 form " long - 
tailed pair " error -sensing 
circuit and Zener diode 
of zero temperature co- 
efficient is used. 
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building a stabilizer of the form shown in Fig. 3. 
In this an error -sensing device compares the 
output voltage with the reference voltage. The 
" error " is then amplified and applied to the shunt 
transistor in such a sense as to reduce the error. 
A circuit in which this is done is shown in Fig. 4. 
The n -p -n transistor V1 acts as the error -sensing 
device as it compares the voltage at the junction 
of R, and R, with the reference voltage developed 
across the Zener diode connected in series with 
the transistor's emitter. The values of R, and R2 
will be chosen such that 

R2 
Vret = V0at X R, R2 

Vbe 
+ 

Thus any reduction of the output voltage will appear 
as an error voltage at the base of VI : this will reduce 
the current flowing through the resistor R, and 
hence increase the voltage at the base of V4, so 
increasing the output voltage. An increase in the 
output voltage will have the reverse effect. Thus it 
is seen that this feedback system has had the effect 
of reducing the incremental slope resistance con- 
siderably. 

As the circuit stands it still has two main dis- 
advantages. The first lies in the fact that, as the 
load current is decreased, the current through V4 
increases thus increasing its base current and hence 
the loading on VI. In order to overcome this, an 
emitter follower is included between V1 and V4 (see 
Fig. 5). So far no action has been taken about 
improving the stabilization factor of the supply but 
we now include the resistor R,. This provides the 
main feed for the Zener diode from a stabilized 
source which improves the stabilization factor two 
or three times. 

Temperature Changes 

Up to now we have regarded the Zener diode as a 
reference element whose characteristics do not change 
with temperature. In practice, however, we find 

Right. Fig. 9(a). Change in output voltage (mV) plotted 
against load current for stabilizer shown in Fig. 8. (b) 
Change of output voltage (mV) plotted against change in 
input voltage, expressed as a percentage, for the same 
stabilizer. (c) Effect of temperature variation. 
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Left. Fig. 8. Circuit of final 
stabilizer design. Here tem- 
perature coefficients of sensing 
transistor and Zener diode 
are equal but of opposite sign, 
so minimizing temperature 
effects. 
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that the diode voltage changes with temperature and 
that the temperature coefficient is a function of the 
voltage rating of the diode (see Fig. 6). The effect 
of this variation will be to make the output voltage 
change with temperature variations. The tempera- 
ture problem is further aggravated by the fact that 
the base -to- emitter voltage of a germanium tran- 
sistor reduces at the rate of approximately 2 mV/ °C. 

There are two ways of reducing these errors. The 
first is to make the circuit more complicated (see 
Fig. 7) and use a balanced system for the error -sensing 
device. The effect of this is to make changes in the 
emitter -to -base potentials of VI and V2 cancel each 
other out. Temperature stability is then achieved 
by using a zero -temperature -coefficient Zener diode 
which may be either a single diode or two diodes 
with opposing temperature coefficients connected in 
series. 

The second method of overcoming the tempera- 
ture drift is to make use of a Zener diode which 
has a temperature coefficient which exactly cancels 
the temperature effects in the base -to- emitter voltage 
of the error- sensing transistor, i.e., to use a Zener 
diode whose reference voltage increases at a rate of 
2 mV / °C. Examination of the characteristics of 
Zener diodes shows that diodes having a voltage of 
approximately 6.2 volts satisfy this requirement. As 
a result the practical circuit shown in Fig. 8 was 
evolved. The graphs of Fig. 9 show the perform- 
ance characteristics of this circuit. 

Practical Details 
It will be seen that the practical circuit includes 
three extra components which have not been dis- 
cussed so far. Their functions are as follows: C, 
is included to prevent the circuit from oscillating at 
high frequencies, a trouble which often occurs in volt - 
tage stabilizers. C2 increases the a.c. feedback in the 
circuit with the result that any ripple on the supply 
is reduced by the stabilizer action. The function of 
the variable resistor RV, is to enable the user to 
set the output voltage to the required level. This 

is necessary because there is nearly always a toler- 
ance of 5% on the actual voltage of the Zener diode. 

In a practical stabilizer circuit it may be necessary 
to provide some form of cooling for the shunt tran- 
sistor so that it is not damaged by over -heating. 
The dimensions of the heat sink required will de- 
pend on the power dissipated in the transistor', the 
ratings of the transistor and the maximum ambient 
temperature in which the supply is to be operated. 
In the circuit shown the power dissipated in the tran- 
sistor under "off- load" conditions is of the order of 
5W. From the manufacturer's information it may 
be shown that, in this case, it is not essential to mount 
the transistor on a heat sink for the normal range of 
ambient temperatures. However, it is both con- 
venient and desirable to mount the transistor on a 
rigid metal bracket. 

The 24 -V supply for the stabilizer may readily 
be obtained from a centre- tapped transformer 
having a secondary rating of 20 -0-20V r.m.s. feeding 
two semiconductor diodes in push -pull (bi -phase or 
"full- wave" circuit). Smoothing is conveniently 
provided by a single capacitor (1,000µF, 50V work- 
ing) connected across the output. 

Readers may wonder why the authors have chosen 
the shunt regulator in preference to the series regu- 
lator. Much thought was given to this decision 
before work was started and they came to the con- 
clusion that it must be possible to short circuit the 
supply without damaging the circuit. If a series 
regulator had been used some form of protection 
device would, of necessity, have had to be included; 
but with a shunt stabilizer, the series resistor R, may 
be rated to withstand the dissipation when the out- 
put is subjected to a short circuit. 

References 
1 " Stabilization by Zener Diodes," by J. Pereli; Wireless 
World, p. 537, vol. 64 (November, 1958). 
2 " Heat Sink Design," by O. J. Edwards; Mullard 
Technical Communications, p. 258, vol. 3, No. 29 
(March, 1958). 
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ELECTRONIC MUSIC 

THE methods of producing Electronic Music an:l 
its closely allied Musique Concrête are similar, it is 
only the source of the sound which differs. In 
purely Electronic Music almost all the sounds are 
obtained from tone generators used in conjunction 
with electronic circuits. In Musique Concrête the 
sounds are derived mainly from those picked up by 
a microphone; sounds such as machinery noise and 
bell chimes, or those produced by traditional musical 
instruments and the human voice. Composers can 
and do sometimes combine electronically- produced 
tones with sounds picked up by a microphone. 
There is in fact no real dividing line between these 

(a) 

(b) 

DIRECTION OF TAPE TRAVEL 
f 

BLANK 
LEADER TAPE 

1 7 
`. 

Fig. I. Controlled attack by tape cutting. 

two forms of new music. Electronic Music, some- 
times called " Radiophonics ", should not be con- 
fused with conventional music performed on " elec- 
tronic " instruments such as the Hammond organ, or 
the Aetherophone developed by Leon Theremin. 

Magnetic Tape Manipulation.- Magnetic tape 
provides the composer of Electronic Music and 
Musique Concrête with a foundation on which to 
present his work and is an aid to special forms of 
transformation that cannot be carried out electronic- 
ally. For example, he can remove the portion of 
tape on which the " attack " of a sound is recorded. 
Sounds can also be given a new degree of attack 
(or decay) by cutting the tape at certain angles. For 
example a hard attack is produced by a straight cut 
as in Fig. la; a softer degree of attack can be pro- 
duced by cutting at a steep angle as in Fig. lb. This 
particular cutting technique is only practicable with 
full -track recording. 

Other transformations are obtained by using dif- 
ferent recording and playback speeds. This alters 
the pitch of a sound without changing the relative 
strength of its harmonics. Continuous variation of 
tape speed can produce unusual gliding -tone effects 
and allow the production of arpeggios with a pre- 

By F. C. JUDD 

SOUND SOURCES AND TREATMENT 

cision quite beyond that of a human musician. The 
replay direction of magnetic tape can of course be 
reversed so that recorded sounds end on the attack. 

By using additional replay heads as shown in Fig. 
2, recorded signals can be returned to the tape via 
the recording amplifier for the production of arti- 
ficial reverberation. Echoes and pre- echoes obtained 
by this method sound hard and somewhat unreal; 
their intensity can be controlled by means of volume 
controls in the return circuits. 

Sound Sources and Treatment. -Of the electronic 
sound sources, the sinewave generator is most used 
because it provides the composer with pure tones 
covering a wide range of frequencies and with 
variable amplitude. Its lack of harmonics gives a 
sine wave a rather unearthly sound. With continu- 
ously variable control over frequency almost any 
desired scale can be used. 

The multivibrator is a device familiar to electronic 
engineers and since it generates harmonics up to 
about the 31st, the tones have a rich sound when 
reproduced via a loudspeaker. Its output can of 
course be integrated or differentiated by simple R -C 
networks in order to produce still further varieties 
of tone colours. 

The white noise generator is a source of sound 
which is distinctive because of its continuous spec- 
trum. Owing to its constant energy distribution with 
frequency, its sound is, musically, somewhat un- 
interesting. Used in conjunction with filters, how- 
ever, sounds with definable pitch can be produced. 

There is also a rather mixed group of " electronic " 
sound sources which generate tones by electro- 
mechanical methods although these can only be re- 
produced electro- acoustically. Two sources belong- 
ing to this group were used by H. Badings in the 
production of his " Cain and Abel " electronic ballet 
music. These were the electronic drums and an 
electronic clavichord. In one of the drums the drum 

DIRECTION OF TAPE TRAVEL 

RECORD HEAD 
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BIAS 1 

RECORDING 

AMPLIFIER 

MICROPHONE 

III 
REPLAY 

AMPLIFIERS 

Fig. 2. Method of obtaining artificial reverberation. 
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diaphragm was simply used also as the diaphragm of 
a condenser microphone. 

An equally unusual sound source used by Badings 
was a so called " Optical Siren " (Fig. 3). The tones 
produced by this apparatus depended on the speed 
of a slotted rotating plate which was used to scan a 
pattern of oscillations drawn on paper. The scan 
was translated into electrical oscillation by means of 
a light beam and photo -electric cell (Ref. 1). 

A few conventional electronic circuits have also 
been adopted for the treatment of sounds used in 
electronic music. The ring modulator (Fig. 4) is 
commonly used, the difference tone which it provides 
being the favoured one for composers. When a tone 
and white noise are passed through a ring modulator 
" hard " sounds are produced which are also used by 
composers. The " gating " principle has been adopted 
and a circuit such as Fig. 5 provides a considerable 
degree of control over the attack and decay of signals 
fed into it. The circuit requires no critical adjust- 
ment and any medium -impedance triode valve will 
operate successfully. The diode can be a crystal 
type such as the GEX 34. Varying degrees of attack 
and decay can be produced by different settings of 
VR1 and VR2. A tone is only allowed through the 
gate when the key S1 is quickly closed and opened 
again. Various kinds of R -C and L -C filters are also 
used in conjunction with tone sources, or with the 
amplifiers associated with recording and re- recording 
processes, to eliminate harmonics to filter off un- 
wanted sound. 

The stereophonic effect is frequently used to simu- 
late movement of sound in such a manner that a 
listener's acoustical impression is made to differ 
from any natural visual impression. This technique 
alone has contributed something new to the develop- 
ment of both electronic and traditional music and 
was used in Le Corbusier's Poéme Electronique at 
the 1958 Brussels Exhibition. 

Various devices have been invented for electronic 
music creation and of these the "Phonogene" which 
was produced by Pierre Schaeffer and Jacques Paulin 
in 1951 is interesting. It employed a number of 
record /playback heads and could transpose the pitch 
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Fig. 3. H. Badings and J. W. De Bruyn 
operating the Optical Siren used in the 
production of electronic music for the 
" Cain and Abel " ballet. (Photograph 
by courtesy of N. V. Philips, Gloeilampen- 
fabrieken, Eindhoven, Netherlands, Tech- 
nical and Scientific Literature Depart- 
ment.) 

of sounds automatically in the chromatic scale. It 
was in fact coupled to a keyboard from which the 
pitch could be selected in the same way as notes on 
a pianoforte. 
Electronic Music Composition. -The composer's 
equipment, his new orchestra, consists of audio sig- 

Fig. 4. Ring modulator (see Radio Engineering by E. K. 
Sandeman, Vol. I, p. 542 (Chapman & Hall)). 

R2 R4 
100k 22k-47k 

Fig. S. Gating Circuit for controlling attack and decay. 
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Fig. b. Audio cquipmen, used by the writer for producing electronic music. 

nal generators, tape recorders, loudspeakers and 
other electronic equipment (Fig. 6). From these 
he produces his music and determines each note by 
its pitch, duration and intensity. He no longer has 
only 70 to 80 different intervals, intensities from 
pianissimo to fortissimo, and time values in terms 
of crochets and quavers. The entire audio range 
of frequencies is at his disposal with possibly 60 
controlled dynamic levels and an infinite range of 
duration values, which are measured in terms of 
centimetres of tape. 

Composers of electronic music are well aware of 
the tremendous possibilities that these factors afford. 
They can think in terms of what they call " micro- 
structures " which are exceedingly small differences 
in pitch, intensity and time, not possible with musical 
instruments. For example, between the note of A 
natural at 440 c/s and the next whole tone of B 
natural at 492 c/s there are 50 other frequencies (441, 
442, 443 c/s and so on) which can be utilized. From 
these approximately every fourth step is an audible 
and therefore new interval. 

The complex forms and range of electronically 
produced sounds cannot be notated as in a tradi- 
tional music score and therefore have to be pre- 
sented in the form of an " acoustical diagram " (Fig. 
7). A score for electronic music is written in terms 
of frequency (cycles per second) intensity (measured 
in decibels) and time (centimetres of tape). 

Although experiments with electrically produced 
music began almost with the invention of the radio 
valve, its full potentialities only became possible with 
the introduction of magnetic tape recording. Most 
of the earlier work with tape was carried out by 
Herbert Eimert and Karlheinz Stockhausen of the 
Cologne studios of the West German Radio. Elec- 
tronic music studios have since been established in 
other European countries and in the U.S.A. In this 
country there is, of course, the B.B.C. Radiophonics 
workshop, but this is only available to composers by 
invitation. 

A few " concerts " of electronic music have been 
given in the U.K. and in the United States there are 
" Vortex Music " concerts, most of which are broad- 
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Fig. 7. Opening of " Incontri di Fasce Sonore ", a score for 
electronic music by Franco Evangelisti (by kind permission 
of Universal Edition). 
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cast over the radio networks. Recordings of elec- 
tronic music, many of which originate from the Euro- 
pean countries, are available in the U.K. (Ref. 6). 
Readers particularly interested in the msthetics and 
composition of electronic music, or in the more prac- 
tical application of the electronic elements, are re- 
ferred to the two publications given as Refs. 2 and 
3 respectively. 
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abe10073 -Cain and Abel (electronic music for 
ballet) by H. Badings. 
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ATR134 (31 i.p.s.) -Power of Music by F. C. Judd 
(based on a poem by John Dryden) and Bi -Tapes 
ATR135 (31 i.p.s.)- Experiment in Sound by F. C. Judd, 
(contains examples of electronic music and demonstrates 
the techniques employed). 

Electronic Music Instruction: -Dartington Summer 
School of Music, Darlington Hall, Nr. Totnes, Devon- 
shire and the Rose Bruford College of Speech and 
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"COLOUR TELEVISION" 
TEXTBOOK OF PRINCIPLES AND PRACTICE APPLICABLE TO ALL LINE STANDARDS 

FOR a long time in this country people have been talk- 
ing about the system chosen by the America's National 
Television Systems Committee for colour television; but 
apart from widely scattered articles in the technical 
press and papers presented to learned institutions and 
societies, there has been no British reference book. 
However, Mr. Carnt and Mr. Townsend, in their book 
" Colour Television," have not only remedied this situa- 
tion but they have done so in an eminently readable 
and interesting way. 

The reader with a knowledge of television but no 
priming on colour will find little that is not explained 
clearly, whilst to the man already " in the field," whether 
by interest or profession, the book should be of im- 
mense value for the full treatment and as a ready refer- 
ence source. To these ends the authors have introduced 
each chapter by exposing clearly the problem and ex- 
plaining it in general terms; they then proceed to 
detailed analysis and the means for carrying out the 
desired function at the transmitter or receiver with 
practical illustrations from equipment of proven design. 

After dealing with such principles of colour as are 
necessary to the understanding of colour TV, giving a 
brief résumé of various display methods and means of 
providing basic colour -television signals, the authors 
progress logically through the system. Chapters on 
transmitter encoding and specification of colours in the 
N.T.S.C. system are followed by consideration of 
receiver design, with particular emphasis on de- coding 
and reference -frequency generators. An example of the 
authors' complete treatment (which, incidentally, ex- 
tends to 525- and 625 -line systems as well as 405) is 
given by the chapters on test equipment, receiver in- 
stallation and fault finding, whilst the last two chapters 
deal with monochrome reception of the colour signal and 
an analysis of the shortcomings of the N.T.S.C. system. 
They are, for instance, to be congratulated on explaining 
clearly why a positive -modulation, a.m.-sound television 
system is preferable to the negative -modulation f.m: 
sound type for the transmission of N.T.S.C. colour and 
also on their gathering together of mathematical treat-. 
ment in appendices; thus the book can be read without 
the need for the immediate de- coding of mathematics! 
A comprehensive bibliography and index complete the 
book which has also 14 coloured photographs including 
"off- the -screen" pictures. 
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" Colour Television, The N.T.S.C. System, Principles 
and Practice," by P. S. Camt, B.Sc. (Eng.), A.C.G.I., 
A.M.I.E.E., and G. B. Townsend, B.Sc., F.Inst.P., 
M.I.E.E., A.K.C., is published by Iliffe Books Ltd. for 
Wireless World and costs 85s. 

Transistor Radar Simulator 
RADAR simulators have not, in the past, been notable 
for their compactness -at least one 6ft, 19 -in rack or its 
equivalent was used to house the equipment and often, 
for a complex installation, the space occupied was very 
much greater, and power consumption was such that 
fan -cooling was necessary. 

Solartron, however, have produced a simulator which, 
for a six- target installation, takes up no more space than 
an ordinary office desk. The key to this reduction in 
size and power consumption, for each target unit con- 
sumes only 20W, is the use of transistors. Designed 
for easy servicing, all the plug -in printed -circuit boards 
are colour coded and fully labelled with test points and 
provision has been made for the addition of units to 
simulate all the " gadgets " available and effects seen on 
the most modern radars. 
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Voltage or Current Operated 

THERE has been a lot of discussion lately about 
how we should regard transistors. One question is 
whether any of the three basic circuit configurations 
is more fundamental than the others, and if so 
which. It seems to have been satisfactorily estab- 
lished that there can be no preference on purely 
theoretical grounds, but I am glad to be able to 
report general agreement on the proposition that 
for practical purposes there are advantages in regard- 
ing the common -emitter configuration as the normal 
one. 

Being analogy- minded, and therefore inevitably 
looking on the transistor as a new kind of valve, I 
have never been able to think of any other as the 
normal; and that is why it makes me so cross that 
people allocated the primary transistor symbols- 
«, etc. -to the common -base configuration. They 
might have had some excuse in the short-lived era 
of the point- contact transistor, but no excuse what- 
soever for persisting in the error to this day, thereby 
creating a wholly unnecessary difficulty and com- 
plication for every student of electronics, including 
generations yet unborn, unless those who made a 
false start on the common -base track exert the slight 
mental effort of getting on to the right one again. 
Oddly enough, I find it is the comparatively young 
engineers who are most apt to justify ill- conceived 
conventions by the plea that " it's too late to change ", 
thereby showing themselves less progressive and 
mentally adaptable than their elders who altered 
the firmly- established " resistance " into " resistor " 
for the sake of terminological tidiness, even though 
it was less practically important than the basic 
transistor symbols. 

And as for the crypto -Americans among us who 
persist in favouring what they call the " grounded - 
base " configuration (and even the true Britons who 
call it " earthed -base ") Fig. 1 should be sufficient 
comment. 

But (to get back to the subject) I was referring 
to those who are busy announcing their discovery 
that a transistor is rather like a valve and should be 
taught as such. I am naturally among the most 
enthusiastic in welcoming them, belated though 
their conversion is. However, an occupational 
hazard of new converts is allowing enthusiasm to get 
the better of them. At least one of them' might be 
thought to have done just that when he urged that 
it would be helpful to consider as the important 
parameters of the transistor the mutual conductance 
(gm) and the input admittance (yin) and strongly 
challenged the common view that the transistor is 
current operated, in contrast to the valve, which is 
voltage operated. He argues that the situation 
is like that of a capacitor shunted by a resistor, in 
which the force between the plates is proportional to 
the current supplied but is not caused by that 
current. And about six years ago no less an authority 
than Dr. Shockley2 said " the [voltage] bias across 

' H. L. Armstrong, Electronic Technology, June 1961, p.229. 
Proc. I.E.E., January 1956, p.35. 
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the emitter junction controls the electron flow into 
the base region. In effect, the emitter junction acts 
like the region between the cathode and grid in a 
vacuum tube." 

The " common view " is expressed in a well known 
manuals: " The base current . . . is important 
because it controls the current in the emitter -col- 
lector circuit. A similar controlling function is 
exercised in the valve by the control -grid voltage." 

So here is a contradiction: some say transistors are 
current operated; others, that they are voltage 
operated. Which are right? 

The first thing is to decide what exactly is meant 
by " current operated " and " voltage operated ". 

Fig. I. Here the base is earthed. So, with the most elementary 
and irrefutable logic, it could be called an earthed -base circuit. 
But would it not be disowned as such by those who use that 
term? Many who, for some reason that has never been satisfac- 
torily explained, refer to "grounded- base" circuits, would in 
addition disown themselves as Americans, logical though that 
conclusion is. The only unconfusing term for this circuit is 
"common-emitter ". 

These descriptions were used long before transistors 
were thought of. So, like the lawyers when they 
want to settle the meanings of terms, we might look 
up the precedents. 

When I first began to study electricity I was told 
that instruments for measuring current were wound 
with a few turns of thick wire, whereas instruments 
for measuring potential difference, called voltmeters, 
had a great many turns of fine wire. That seemed 
to be the only difference, and I was a good deal 
puzzled how it could be that instruments for measur- 
ing two fundamentally different quantities were 
identical in principle, differing only in degree. If 
one gradually varied the turns and gauge of wire, 
at what precise point did an ammeter turn into a 
voltmeter? 

Such being the textbooks and lecturers of the 
period, it was left to me to work out for myself 
that the so -called voltmeters were really current 
meters, and that the voltage was deduced thereby 
from the current flowing through a known resistance. 
And that the only true voltmeter was the electro- 
static variety. 

' Mullard Reference Manual of Transistor Circuits, p.13. 
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But in common thought a moving -coil voltmeter 
responds to volts (the current taken by it being 
an unavoidable evil) and so may almost by definition 
be regarded as voltage operated, in contrast to 
ammeters and milliammeters which are current 
operated. The inquiring student appears pedantic 
for objecting that there is really no difference in 
principle. 

The distinction, unscientific though it may be, 
is of even greater practical significance when we 
come to adapt our moving -coil instrument for a.c. 
The metal rectifiers used for the purpose vary widely 
in their resistance, both with the current flowing 
and the temperature and with the particular sample 
chosen. This being so, the rectifier resistance, or 
the voltage required to pass a given current through 
it, would be a most unpractical parameter to put 
first in instrument design. Certainly it is of some 
interest, to the extent that one wants it to be as 
little as possible, but its precise value is altogether 
unimportant. It wouldn't do at all to give a rectifier - 
type milliammeter higher ranges by shunting it, 
as one would a d.c. instrument, for the readings 
would then depend on the uncertain and variable 
rectifier resistance. Instead, one uses a current 
transformer. 

So although the first cause in making the pointer 
move is undoubtedly the e.m.f. that drives current 
through the rectifier and meter coil, this voltage 
is only of minor concern to the meter designer, 
who for practical purposes regards the contraption 
as current operated. When he connects in series a 
sufficiently high known resistance to render the 
rectifier resistance negligible by comparison, then 
he has produced a voltmeter and only then do 
practical people describe it as voltage operated. 

And so one might go on with relays, microphones, 
and many other devices. Whatever may be the 
first cause and whatever may be the direct cause 
of the perceived result, voltage operated devices 
are normally understood to be those having a 
relatively high input impedance and /or a simple 
relationship between result and input voltage; 
and correspondingly for current operated devices. 

Let us now try, like a jury, to forget what every 
man in the street thinks he knows about the case 
and apply strictly judicial minds to it. In particular, 

(a) 0-rAn--0 

(b) 

(c) 

(d) 

(e) o--NVVVr-(6000."0 

Fig. 2. Are these voltage operated or current operated, and 
why? (The coil and pointer denote a moving -coil meter.) 
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let us look more closely at the capacitor analogy, 
Fig. 2(a). To make the thing a little more practical, 
we can suppose the capacitor to be an electroscope 
or an electrostatic voltmeter, in which the force 
between the plates produces a visible result. Then 
of course we would all have to agree that this result 
was due to the potential difference between the 
plates. But might it not also be permissible to 
regard that p.d. in turn as due to the current through 
the shunt? The combination could, in fact, be 
scaled in milliamps. When we find a high pressure 
at the point where we connect the garden hose to 
the tap, may we not think of it as due to the current 
of water, in combination with the resistance of the 
hose? This seems to be a question of point of 
view rather than absolute right or wrong. 

Example (b) shows a valve, in which the anode 
current is controlled by grid -to- cathode p.d., with- 
out appreciable current flow. This can hardly be 
described as other than voltage operated or con- 
trolled. Connecting a resistor between grid and 
cathode (c) creates essentially the same situation as 
in (a). Some may say it opens up a new branch 
circuit but makes no difference in principle to (b), 
others that this branch current controls the p.d. 
(depending on the resistance of the source) and 
thereby controls the anode current. Example (d) 
shows our ammeter. Here the deflection is pro- 
duced by a magnetic field, which is caused by the 
current through the coil. But some may point 
out that the current is driven by an applied 
e.m.f., so as regards first causes it is voltage - 
operated. The same applies to the voltmeter 
(e) but this time there may be more who regard 
voltage as the operative quantity. 

In all these except (b) there is a current and a 
voltage, and as they are directly proportional to 
one another there is liable to be dispute as to which 
is the cause. But look at (f), in which the deflection 
is directly caused by the current, and the current 
is-or can be argued to be- caused by the applied 
e.m.f., but is not proportional to it. 

Legal cases in which the true cause has to be 
established are often troublesome, and the jury 
needs careful direction by the judge. May I sug- 
gest that the safest policy throughout Fig. 2 is to 
discard all " causes " which in principle are not 
essential. In (a) a current is not essential to the 
production of a force between the plates; they 
could be completely insulated and static. The same 
goes for (b) and (c). In (d) and (f) the current is 
the operative quantity; voltage could be dispensed 
with altogether by making the wire of a suitable 
metal cooled to a temperature at which it is super- 
conductive. The rectifier could be a mechanical 
one with the same treatment. The only room for 
doubt would seem to be concerning (e), in which 
current is essential, but also resistance, and there- 
fore voltage is essential for producing the current. 
The verdict in that case would probably rest on 
whether the instrument was considered as a whole 
or as a " movement " (by comparison, say, with 
the electrostatic type). 

If we apply to the transistor this principle of 
what is essential, we can hardly avoid the conclusion 
that it is voltage operated. The base current, it 
seems to me, is an incidental and unavoidable evil, 
the amount of which (other things being equal) 
depends on the thickness of the base, the proportions 
of p and n impurities, etc. A valve would not, 
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presumably, cease to be voltage operated if it hap- 
pened to be used with a positive grid, in which 
circumstances its similarity to a transistor is very 
close4. 

But while this may be all very convincing, it seems 
to me quite academic. I am sure that when so many 
people say transistors are current operated they are 
not thinking of theoretical physics or deciding on 
first or direct or essential causes. What I believe 
they are thinking about can be illustrated by some 
characteristic curves I plotted for a fairly typical 
transistor I happened to have around -the 0C45. 
Incidentally, they turned out to be very similar to 
the published " average " curves. 

The output of a transistor is most appropriately 
expressed in terms of collector current, It,. In Fig. 3 
this is plotted against the input or base current, Ib, 
and also against the input voltage, Vb. The collector 
voltage was of course kept constant. 

Comparing these, we see that the le /Ib curve is 
remarkably straight, right from the origin, whereas 
the IC/Vb curve, after a late start (not shown) is 
thoroughly curved all the way. It is in fact (as can 
be shown by plotting loglc against Vb) almost 
exactly logarithmic. There are theoretical reasons 
why this should be so. 

If for some special purpose we desired to make the 
logarithm of the transistor output proportional to the 
input, then we would obviously make the input the 
input voltage. But for nearly all practical purposes 
we want the output to be directly proportional to the 
input, and this relationship is clearly far better 
fulfilled by the lc /Ib curve, in which the input is 
current. 

The effectiveness of a transistor as an amplifier is 
expressed by the slopes of these curves, the slope of 
the Ic/Vb curve being gm, and that of the Ie /Ib 
curve, a. The curves tell us at a glance that, right 
from zero, a is fairly constant, whereas gm varies 
widely all the way. So whatever bias voltage was 
applied, the output current would be a very distorted 
version of the input voltage. 

It may be argued that such a transistor would 
usually be used for signals of a very small amplitude, 
over which even the Ic/Vb curve is reasonably straight. 
But even if the potentialities of the transistor were 
restricted in that way, the amplification- indicated 
by the slope of the curve -would vary enormously 
with the voltage bias applied. And although it would 
not be difficult to decide on a bias suitable for this 
particular 0C45 transistor, that bias would probably 
be quite unsuitable for another 0C45 transistor. 
The point at which the Ic/Vb curve reaches, say, 
0.5mA, varies greatly from one sample to another. 
This is not a feature peculiar to that type of transistor 
or its maker; it is common to all types and makes 
sold at reasonable prices. 

It has been pointed out that if the Ic/Vb curve is 
continued beyond about 0.25V it tends to straighten 
out. Yes; but one of the main ideas of using tran- 
sistors is to economize in current, so most often 
they are used below the part that could reasonably 
be described as straight. 

So however the theoretical physicists look at it, in 
common practice transistor bias is related to current. 
And nearly always the input signal is applied as 
current. That is what I think designers have in 
mind when they say transistors are current operated. 

Another thing I think they have in mind when 
'Electronic Technology, February 1961, p.37 (Editorial). 
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Fig. 3. Showing the relationship of collector current 1. (at a 
constant collector voltage -3V) to base voltage. V6, and base 
current. Ib. Note the 'false zero " for the V,, scale. 
Transistor: 0C45. 

comparing transistors with valves is their low input 
resistance, contrasted with the almost infinite input 
resistance of a valve (at low frequencies). While 
emphasizing the close analogy between transistors 
and valves, Mr. Armstrong nevertheless recommends 
as the second most important transistor parameter - 
not its voltage amplification factor, or even its 
equivalent of ra, but its input admittance. This is 
the reciprocal of its impedance, and is quite large, 
in contrast to the valve's which is almost nil. 

Not only so, but like g0, it is extremely non -linear, 
as can be deduced from Fig. 3. Using it, a curve of 
Ib against V6 (or vice versa) can be constructed; 
Fig. 4. The input admittance (or actually conduct- 
ance, since no account is taken of reactance) is 
shown by the slope of this curve, which varies just 
about as much as gm. So it too is rather an awkward 
thing to have to fill into design formulae. 

Though I would hate to discourage anyone from 
teaching valves and transistors by comparison, that 
being what I do myself, the best policies can be 
spoilt by pressing them too far. To ignore the 
contrasts between valves and transistors is an 
example. 

For any who may prefer figures to curves -the 
popular choice is, no doubt, both combined -here 
tabulated are the vital statistics of my 0C45.* 

1 

Vb 
(V) 

2 
Ib 

(mA) 

3 

g,m 

(mA /V) 

4 

gin 
(me) 

5 

rin 
(kit) 

6 

f; 

7 

ci 

0.150 0.18 7.2 0.25 4.0 2000 37 
0.175 0.50 20 0.50 2.0 1650 40 
0.200 1.4 56 1.08 0.93 850 48 
0.225 3.7 148 3.0 0.34 430 56 

Ratio, 
max 
min 

20.6 12 12 4.7 15 

* I am aware that some of these symbols are used elsewhere with 
different meanings, but if people choose to use for transistors the same 
symbols as for valves but with different meanings, responsibility for 
resulting confusion is entirely theirs. I adhere to the meanings that 
have been universally understood for the last 35 years or so. And I 
refuse to make the common -emitter a wear a ' stilll less degenerate 
into a ß; if you insist that all three configurations are on an equal 
footing, let their as be a,, ab and a,, the subscript indicating which 
electrode is common to input and output. The latest British Standard 
on the subject (BS.3363: 1961) apparently sets out to discourage the 
use of a altogether, mentioning it only in an inconspicuous footnote 
as a possible alternative to -hot a' is entirely ignored, and ß is to be 
hie. The only thing about this that gives me any joy is the official use, 
at last, of the single subscript to indicate configuration. 
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Fig. 4. Input characteristic (I,, against Vb) for 0C45. Again, 
Ve = -3V. 

Column 3 is what has been recommended as the 
most important transistor parameter, and that varies 
the most widely of the lot. Coupled with it was gin, 
column 4 (shown alternatively in 5 as resistance), and 
that comes next in variability. Column 6 shows the 
strangely overlooked µ, which by comparison is 
tolerably constant (I had, of course, to do some 
Ic /V, measurements to find it). But far more 
constant is a, column 7. 

I will concede that in some transistors, especially 

the high -power kinds, a varies more and gm varies 
less than in the 0C45; on the other hand, there are 
some of which the opposite is true and a is almost 
perfectly constant. All this reminds one strongly 
of in valves. 

Personally, then, I am not disposed to quarrel 
with people who call transistors either current 
operated or voltage operated, provided they do so in 
the right context. It seems to me misguided to 
prove by theoretical physics that the Mullard 
handbook and all suchlike are wrong in saying that 
transistors are current operated; and it would be 
equally wrong to quote the arguments I have just 
been using, against Dr. Shockley. 

Readers with long memories (Mr. Clay ?)t may 
recall, however, that there is one related situation in 
which a perfectly definite answer is forced on us. 
I refer to negative resistance, all of which appears on 
a current /voltage graph as a downwards -to -the -right 
slope. In spite of that, experiment reveals two 
distinct types of behaviour; the difference, as I 
showed in the February 1957 issue, is due to some 
negative resistance being voltage operated (os 
controlled) and some current operated. 

It would save a lot of acrimonious breath and ink 
if we were always careful to observe the distinction 
between questions that are decided for us by Nature 
and those that are matters of convention or point 
of view. 

t The allusion is to correspondence which appeared in this journal 
between April and September 1960. -Ed. 

BOOKS RECEIVED 
F.M. Simplified by Milton S. Kiner. The third, 

completely revised edition of a non -mathematical treatise 
on the whole subject of frequency -modulation. The 
author describes the fundamentals of transmission and 
reception, including aerials and audio amplifiers in the 
first ten chapters. Several chapters are then devoted to 
the alignment and servicing of receivers, with reference 
to commercial equipment, followed by a section on the 
principles of f.m. transmitters and commercial trans- 
mitting equipment. A fault -finding chart is included and 
there is a bibliography. Pp. 376; Fig. 306. D. Van 
Nostrand Company Ltd., 358 Kensington High Street, 
London, W.14. Price 45s. 

Transistor Circuits and Servicing, by B. R. A. Bet - 
tridge. (2nd edition.) Explains, in a practical manner, 
the nature of transistors, their applications in radio 
circuits and recommended methods to adopt when 
servicing transistor equipment. Written for the service 
engineer. Pp. 227; figs. 12. Iliffe Books Ltd., Dorset 
House, Stamford Street, London, S.E.1. Price 3s. 

A First Course In Wireless, by " Decibel." The fourth, 
revised edition of a well -known elementary textbook of 
radio theory. Ranging from a chapter entitled " What 
is Electricity " to a description of superheterodyne tech- 
nique and audio amplifiers, the book is completely non - 
mathematical and very readable. A chapter has been 
included on semiconductors. Pp. 247; Figs. 98. Sir 
Isaac Pitman and Sons, Ltd., Pitman House, Parker 
Street, Kingsway, London, W.C.2. Price 12s 6d. 

Linear Graphs and Electrical Networks, by S. Seshu 
and M. B. Reed. An introduction to the use of linear 
graphs in electrical engineering network problems. The 
treatment is at post- graduate level, and Laplace trans- 
forms, the theory of functions and Boolean algebra are 
used extensively. The major part of the book is devoted 
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to the application of the linear graph. A comprehensive 
bibliography is included. Pp. 315. Addison -Wesley 
Publishing Company, Inc., 10 -15, Chitty Street, London, 
W.1. Price 74s. 

Industrial Electronics Apparatus by P. van der Ploeg. 
Concerned with reliability in industrial electronics the 
book discusses the electrical and mechanical design, and 
installation of equipment from this viewpoint. The 
second part of the book deals with maintenance, detail- 
ing essential equipment and proposing methods of fault- 
finding and repair. Data on valve operating charac- 
teristics is contained in a supplement. Pp. 116; Figs. 22; 
plates 33. Cleaver Hume Press Ltd., 31 Wright's Lane, 
London, W.8. Price 9s 6d. 

Radio Waves in the Ionosphere, by K. G. Budden. A 
mathematical treatise on the propagation of radio waves 
in the ionosphere, and on their reflection from its 
boundaries. Intended both as a reference book for 
engineers and a textbook for students. It is assumed 
that the reader is familiar with the operators div, curl 
and grad., and electro- magnetic theory. Pp. 542. Cam- 
bridge University Press, Bentley House, 200, Euston 
Road, London, N.W.1. Price 95s. 

La Modulation de Fréquence by J. Marcus. A 
mathematical treatise on the subject of frequency -modu- 
lation. Each chapter presents the theory of the pheno- 
menon under discussion before going on to the more 
practical aspect. The more highly- mathematical cal- 
culations are contained in appendices. After having 
dealt with definitions and fundamentals, the author pro- 
ceeds to describe the generation and detection of fre- 
quency- modulated signals, and devotes a chapter to the 
problem of noise. Multiplexing is discussed and 
examples are given of commercial f.m. equipment. Pp. 
320; Figs. 175. Editions Eyrolles, 61 Boulevard Saint - 
Germain, Paris, 5e, France. Price 43.65 NF (by post). 
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Magnetically- Focused 

Travelling -Wave Tubes By J. M. WINWOOD* 

USE OF REVERSED -FIELD PERMANENT MAGNETS 

TRAVELLING -WAVE tubes and some other 
microwave valves depend for their operation on the 
interaction between an r.f. field and a long, straight 
electron beam. In most cases, because of the mutual 
repulsion between electrons, this beam would expand 
too rapidly unless constrained by immersion in a 
suitable magnetic field or by other means. Such a 
focusing field may be provided by a long solenoid, 
but when possible it is obviously advantageous to 
replace electromagnets and their power supplies with 
lightweight permanent magnets. 

It is possible to design a uniform field magnet to 
replace almost any solenoid (although there is a limit 
to the straightness of field obtainable with permanent 
magnet circuits, the errors can be made comparable 
with ordinary mechanical tolerances in coils) but the 
resultant permanent magnet will usually be very 
heavy and stray fields may extend over a large area. 

Suppose that a certain axial field Ho is required to 
focus a given beam. The weight of a magnet de- 
signed to give this magnetic field is proportional to 
the cube of the length of uniform field Ho required 
since magnets with similar shapes but varying sizes 
all give the same field. However, although the field 
must be parallel with the axis of the electron beam, 

Fig. I. Periodic permanent 
magnet circuit and (below) 
travelling -wave tube. 

+500 

o 

Fig. 2. Plot of typical -500 
periodic focusing field. 
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the polarity of the magnet is immaterial. Thus, in 
order to decrease the weight of the focusing assembly 
for a given valve, it may be possible to use an assem- 
bly of several short magnets, each of which separately 
is capable of giving the desired field. For example, 
if we use a combination of two magnets each half the 
length of the original magnets, their weights will each 
be é of the original. The total weight of the focusing 
system would then be only of the original. It will 
be necessary to reverse the direction of the fields of 
adjacent magnets so that the stray field of any magnet 
(which is oppositely directed to its wanted field) does 
not reduce the useful field of its neighbours. The 
stray field of the assembly will then be much lower 
than that of an equivalent uniform field magnet. 

One application of this principle is in periodic 
focusing. Clogston and Heffner' and others2 have 
shown that it would be possible to replace a uniform 
magnetic field with a sinusoidal field having a similar 
r.m.s. value (and suitable period). Fig. 1 shows a 

typical periodic permanent magnet circuit together 
with its associated travelling -wave tube and Fig. 2 

shows a plot of the magnetic field. The weight of 
the magnetic material is about 2 lb. This should be 
compared with about 40 lb for the equivalent 
uniform -field magnet. 

Present low -noise travelling -wave tubes require a 
high magnetic field near the cathode (at least 500 and 
perhaps 1500 Oersteds) and it is also important that 
there should be no interception current in the early 
part of the slow -wave structure. A solenoid to give 
this field over the whole length of the valve may 
require from 0.2 to 2kW and with the higher powers 
will probably require water cooling, while the equiva- 
lent uniform -field permanent magnet may weigh more 
than 100 lb. One effective solution for low -noise 
travelling -wave tubes would appear to be the corn- 

* Mullard Research Laboratories, Redhill. 
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Fig. 3. Reversing-field permanent -magnet circuit and travel- 
ling -wave tube. 

bination of a short permanent magnet giving a suit- 
ably high uniform field in the cathode region, together 
with a periodic focusing system. If the field at the 
cathode is large, one finds that good focusing is only 
obtained if the peaks of the periodic field are also 
high. Unfortunately a criterion for satisfactory 
periodic focusing is that the period (L) is given by 

L < /400V 
n 138 

where V is the beam voltage, B the peak flux density 

Fig 4. Magnet assembly of 
reversing -field circuit of 
Fig. 3. 

Fig. 5. Plot of typical 
reversing - focusing field. 
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+500 

- 500 

and +l the ratio of the charge to mass of an 
electron, all in m.k.s. units. Because of the limita- 
tions of available magnetic material, this is not easily 
satisfied for the high peak fields required. 

Recently, therefore, some theoretical and experi- 
mental work has been devoted to the possibility of 
using only a small number of abrupt reversals of field 
in order to reduce the weight of magnetic material in 
certain particular applications where periodic focus-. 
ing is not possible. Such a system, with compara- 
tively long periods, has been called reversing -field 
focusing. If it were possible to make very sudden 
reversals of magnetic field, the number and position 
of the reversals would be immaterial. In practice it 
is not possible to achieve perfectly sharp reversals, 
and it is found that the correct positions depend on 
both the amplitude of the magnetic field and on the 
beam voltage. This method of focusing has been 
found advantageous not only for low -noise travelling - 
wave tubes, but also for high -power klystrons where 
periodic focusing of the beam would be possible if 
the position and size of the cavities did not interfere 
with normal periodic permanent magnets. The 
weight- saving factor when a reversing -field system 
with n units of equal length replaces a unidirectional 
field is better than n2. However, if the weight of the 
pole -pieces and r.f. circuitry is taken into account, 
there is little point in using more than one or two 
reversals. 

The use of reversing field focusing has been dis- 
cussed for the case of magnetically shielded cathodes 
by Murphy' and the case of immersed cathodes 
will be the subject of a paper which will be pub- 
lished later'. 

Systems with one reversal have been shown to 
work well for a range of low -noise t.w.t. amplifiers 
operating at frequencies covering from 3,000 to 10,000 
Mc /s. An example of a typical amplifier for the 
6,000 Mc /s communications band is illustrated in 
Figs. 3 and 4. The magnetization of the magnet 
system is also indicated in Fig. 4 and the axial mag- 
netic field is plotted in Fig. 5. The direction of the 
field on the axis of the circuit is controlled by assem- 
blies of soft ferro- magnetic rings (known as field 
straighteners) between the pole -pieces and is not 
dependent on the symmetry of magnetization of the 
magnets. Thus the performance of the travelling- 
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wave tube is not affected by the presence of small 
transverse stray fields from other sources. The 
weight of the magnet is 20 lb, compared with about 
100 lb for the equivalent uniform -field magnet. 

The noise factor and gain of a t.w.t. are similar to 
those obtained in an equivalent solenoid, but the extra 
weight and fault liability of the solenoid power supply 
are eliminated. In addition there will be no danger 
of r.f. modulation induced by insufficient smoothing 
or poor stabilization of the power supply, or by pick- 
up in the solenoid coils. Perhaps, however, the 
greatest advantage of the reversing -field system is 
that whereas the solenoid takes a long time to reach 
thermal equilibrium and may also require special 
cooling, particularly in enclosed equipment, the per- 
manent magnets waste no power and remain cold so 

that consistent life and performance should be 
obtained from the valve. 

References 
" Focusing an Electron Beam by Periodic Fields ", by 

A. M. Clogston and H. Heffner. (a. App. Phys., Vol. 
25, p. 436 (1954).) 

" Electron -beam Focusing with Periodic Permanent 
Magnet Fields ", by J. T. Mendel, C. F. Quate and 
W. H. Yocom. (Proc. I.R.E., Vol. 42, p. 800 (1954).) 

" A Method of Focusing Electron Beams ", by B. T. 
Murphy. (Proc. I.E.E., Pt. B., Supp. 12, Vol. 105, p. 
1033 (1958).) 

o "Reversing -field Focusing ", by B. T. Murphy and 
J. Kelly. (Paper presented at the International Confer- 
ence on Microwave Valves, Munich 1960.) 

1,000 -FT RADIO TELESCOPE 

USE OF NATURAL BOWL -SHAPED VALLEY 

NOW under construction at Arecibo, Puerto Rico, and 
expected to be completed shortly, is a 1,000 -ft diameter 
radio telescope. When completed, this new telescope 
will dwarf the 250 -ft diameter Jodrell Bank telescope and 
600 -ft diameter radio telescope now being built at Sugar 
Grove, West Virginia. It will not however be as flexible 
in operation as either of these two telescopes. 

When completed the telescope is to be used for in- 
vestigations into the nature of the ionosphere. 

The Arecibo radio telescope will have an aerial area of 
18 acres, and will be able to detect a reflector only 3ft 
square at a distance of 22,000 miles. 

In contrast to conventional radio telescopes the aerial 
will be only a short distance above the ground in a large 
bowl -shaped valley. Instead of the parabolic antenna 
normally used with radio telescopes, the antenna at 
Arecibo will be made hemispherical so that it can scan 
a larger segment of the sky (up to 40 °). To compen- 

Impression of how the 1,000 -ft 
Arecibo radio telescope will 
look on completion. 

By R. J. SLATER, B.s( .,, A.M.I.C.E 

sate for spherical aberration a specially designed line 
feed is thus necessary. This will be suspended 435ft 
above the wire mesh reflector. By movement of the line 
feed it will be possible to detect incoming waves and to 
direct radar signals within a cone of 40 degrees. 

Levinthal Electronics Products are building the trans- 
mitter. This will permit initial operation of the tele- 
scope as a radar at 430Mc /s with a beam -width of 
degree and a maximum power of 22MW. Cornell 
University have designed the receiver. This will have 
two channels, a spectrum analyser and a gated radio- 
meter for pulse integration. 

Advantages of the Puerto Rican location as a site for 
this telescope are the natural bowl -like configuration of 
the valley in which it is situated, absence of radio noise 
in the area, and the latitude. This last is within 231° of 
the equator, thus permitting planetary observations with 
20° of beam span. 
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Reliability Wanted 
NO ONE could agree more heartily 
than I with Earl Mountbatten of 
Burma in the plea for greater relia- 
bility in electronic apparatus which 
he made in his presidential address 
to the British Institution of Radio 
Engineers. If you have no need to 
keep an eye on production costs, a 
very good standard of reliability 
can be attained. I'm thinking of the 
apparatus shot up into space in ex- 
ploring rockets : price there is no 
particular object and the gear seems 
to survive pretty well such rough 
treatment as terrific acceleration, and 
big temperature changes. I feel, 
though, that the increased freedom 
from breakdown is needed chiefly in 
the moderately priced gear which the 
man in the street buys in most of 
the world's countries to -day. Where 
I'd like to see greater reliability is 
in such things as domestic sound 
radio and television sets. You can't 
look through a radio magazine pub- 
lished in any country without find- 
ing descriptions of faults and fault 
finding in such sets. 

Shocks Are Warnings 
WHAT wickedly dangerous things 
connections to the electric mains by 
two -pin plugs and sockets and lamp - 
holder adaptors are. It's an even 

By " DIALLIST " 

chance with either whether or not 
you connect the metal parts of any 
apparatus to the neutral or the phase 
wire. If I'd anything to do with it, 
I'd make it illegal to fit any but 
properly earthed three -pin sockets or 
to sell electrical goods provided with 
two-pin plugs or lampholder adap- 
tors. Not long ago a man who was 
actually a skilled electrician was 
killed by a shock from his electric 
guitar. The unfortunate fellow had 
had shocks from it previously, but 
took no notice of them. A shock, 
however slight, from any piece of 
electrical gear is a warning : it shows 
that there is something wrong and 
action should be taken at once. If 
you move into a new house, it's 
always as well to run over the three - 
pin sockets with a neon pole- finder. 
I've several times found many of 
those in friends' houses wrongly 
wired, so that switching off merely 
broke the neutral and left the phase 
socket alive. 

TV Gets Going in France 
IT has been officially announced that 
the number of licensed television re- 
ceivers in France passed the two 
million mark at the end of March, 
when 2,131,305 were in use. Between 
the end of March 1960 and the same 
date in 1961 over 600,000 new TV 
sets were installed. In this country 

"WIRELESS WORLD" PUBLICATIONS 

PRINCIPLES OF SEMICONDUCTORS 

Net 
Price 

By 
Post 

M. G. Scroggie, B.Sc., M.I.E.E. .. .. 211- 21/11 
COLOUR TELEVISION: N.T.S.C. System, Principles and 

Practice. P. S. Carnt, B.Sc. (Eng.), A.C.G.I., A.M.I.E.E. 
and G. B Townsend, B.Sc., F.Inst.P., M.I.E.E., A.K.C. 85/- 86/9 

PRINCIPLES OF FREQUENCY MODULATION 
21/- 21/D 

RADIO VALVE DATA 
Compiled by the staff of " Wireless World." 7th Edition 6/- 6/10 

ELECTRONIC COMPUTERS. Principles and Applications. 
T. E. Ivall. 2nd Edition .. 25/- 26/- 

INTRODUCTION TO LAPLACE TRANSFORMS for radio and 
electronic engineers. 
W. D. Day, Grad.I.E.E., A.M.Brit.I.R.E. 32/6 33/6 

BASIC MATHEMATICS FOR RADIO AND ELECTRONICS 
F. M. Colebrook, B.Sc., D.I.C., A.C.G.I. Revised by J. W. 
Head, M.A. (Cantab.). 3rd Edition 17/6 18 /6 

PRINCIPLES OF TRANSISTOR CIRCUITS 
S. W. Amos, B.Sc.(Hons.), A.M.I.E.E. 2nd Edition 21/- 22'- 

SOUND AND TELEVISION BROADCASTING. General Prin- 
ciples. K. R. Sturley, Ph.D., B.Sc., M.I.E.E. .. .. .. 45/- 46/4 

A complete list of books is available on application. 
Obtainable from all leading booksellers or from 

ILIFFE BOOKS LTD., Dorset House, Stamford Street, London, S.E.I. 
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and in the United States it seems as 
if the saturation point has almost been 
reached -it can never quite be 
reached because of the number of 
new houses that become occupied. 
France has still a long way to go 
before anything of the sort happens 
there. It's believed that there'll be 
another big jump forward when the 
second programme with 625 -line 
definition gets going. 

Exploring Caves in the 
°t Med" 
WHAT an interesting time the mem- 
bers of the Cambridge University 
Underwater Exploration Group will 
have in the Mediterranean. Equipped 
with a formidable array of electronic 
gadgets, they have set out from this 
country in the 138 -ton yacht Titania 
and will spend four months on their 
task, which is to make a fresh set 
of readings in the level of this sea 
since the early days of the Ice Age. 
All the fifteen members of the expedi- 
tion are experienced divers. Naviga- 
tion to and from the " Med " is being 
done largely by means of Marconi 
radar and two Ferrograph echo - 
meters. There is also a portable 
echometer for use in mapping under- 
water caves. Once located, the caves 
are to be explored by divers, 
equipped with underwater inter- 
communication apparatus. Nearly 50 
underwater caves are known and 
from these the team hope to collect 
evidences of human occupation in the 
old days. They will also search for 
specimens of organic matter, which, 
after testing the radioactive carbon 
14, may date the time when the caves 
were above the surface. 

Underwater Television 
NEW uses for underwater television 
are continually being found. One of 
the latest is of Australian origin. The 
catching of sea crayfish is an import- 
ant industry off Australian coasts; but 
it's not always easy to find them, 
for they move about from reef to 
reef. The idea is to equip a control 
boat with a TV camera and to send 
her over successive reefs. If cray- 
fish are there, they show up well on 
the screen. Once found this boat 
would put out a radio marker buoy, 
transmitting a v.h.f. signal to guide 
fishing boats to the scene of action. 
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Other jobs for underwater TV are 
being found in the Suez Canal. 
There, it will locate submerged 
debris, which now causes much dam- 
age to the cutting teeth of dredgers. 
It will also enable engineers to 
examine ships damaged below the 
water line and to direct repair 
operations. It is hoped that means 
will soon be found of fitting cameras 
to the keels of ships passing through 
the canal. On monitor screens it 
will then be possible to keep a con- 
stant watch ahead on their clear- 
ance of the bottom and this should 
prevent any possibility of their run- 
ning aground. 

Further Education 
HERE is a selection from the many 
prospectuses and syllabuses of both 
part -time and full -time courses we 
have received from colleges and fur- 
ther education establishments. 

Twickenham Technical College. -The 
first of three four -week full-time courses 
begins on October 2nd. It covers 
" Electronic Circuit Design." The 
second, " Transistor Theory and Appli- 
cations," starts on November 6th, and 
the third, " Principles of Automatic 
Control," on January 15th. On Friday 
evenings from September 22nd the 
college is providing a 12- lecture course 
on printed circuit techniques and on 
Thursday evenings from September 28th 
a 23- lecture course on pulse circuit 
design. 

South -East London T.C. -An evening 
course of about 25 lectures on electric 
circuit and field theory commences on 
October 17th. 

Norwood T.C. -In addition to full - 
time courses for C. & G. certificates in 
telecommunications engineering and the 
P.M.G.'s certificate for marine radio 
officers, there are short courses of 6 -12 
weeks' duration in such subjects as elec- 
tronic computers, transistors, parametric 
amplifiers and medical electronics. A 
six -lecture evening course on masers 
and parametric amplifiers starts on 
October 3rd. 

Northern Polytechnic. -A five -year 
part-time day or evening course for the 
recently introduced Electronic Servicing 
Certificate is provided. The college's 
three -year course for its diploma in tele- 
communications fully meets the require- 
ments for the graduateship examination 
of the Brit. I.R.E. 

Radio Amateur's Exam. -Classes in 
preparation for the P.M.G.'s examina- 
tion are again being held at the Wembley 
(Middx.) Evening Institute (Mondays 
from Sept. 18th); Allan Glen's School, 
Glasgow (Tuesdays from Sept. 12th) 
with a general radio theory class on 
Thursdays (from Sept. 14th); Brentford 
(Middx.) Evening Institute (Wednesdays 
from Sept. 20th) with a radio servicing 
course on Tuesdays and a mathematics 
course on Thursdays; and Ilford (Essex) 
Literary Institute an eight -month course 
on Wednesdays (from Sept. 20th) and a 
two -year course on Thursdays, both 
courses being organized by the East 
London R.S.G.B. Group. 
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The Instrument Knob List No. K.460 

with dial K.46I introduces a new 
BULGIN range of Collet fixing knobs. 
The collet tightening screw is hidden 
under a moulded clip -in plug. Normally 
supplied in glossy black bakelite but 
other colours to quantity orders. 

Its transparency is the feature of this new 
knob, which is for push fit and firm grip 
to " D " shape spindles. The legend plate 
is fixed under the front surface thus being 
kept clean and a lways readable. List No. 
K.436. 

This really sub -MINIATURE meter push 

List No. M.P.I6 requires only a +in. panel 
hole, in panels up to 9/64in. thick. Single pole 
action, push to make. 

A neat, new knob and dial with a " nest " type 
escutcheon on which the white filled pointer 
line is engraved. The silver legended dial is 

printed to order. List Nos. K.400 + K.450 + K.449 

Our new Multi Legend Signal Lamp List 
No. D.829 -83I is a versatile component 
incorporating a number of LES. (B.S. 98/E5) 

lamp sockets and adjustable light barriers, 
which allow many different types of legending 
for successive or together lighting. 

A revolutionary new development 
from BULGIN is this Neon Signal 
Fuse -holder List No. D.F. 826. 

Manufactured to our usual high 
standards, it takes 200 -250 V. fuse 
links (up to 7A.) to B.S. 2950 l;iin. 
x +in. It glows if the fuse Blows. 

A. F. BULGIN & Co. LTD., BYE -PASS RD. 

BARKING, ESSEX. TEL: RIP 5588 
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UN IASE 

Transistorized 
Tintinnabulations 
DURING this summer there have 
been many references in the press to 
the nuisance caused at our seaside 
resorts by the tiny and sometimes 
tinny portables which add their 
transistorized tintinnabulations to the 
already existing pandemonium caused 
by bawling babies and barking dogs. 
I cannot say this addition to normal 
beach noises distresses me a lot as, 
being blessed with a clear conscience, 
I never find any difficulty in taking 
a quiet nap on the beach while Mrs. 
Free Grid tans her torso. 

However, one day earlier in the 
summer I did have a somewhat un- 
usual experience which may be of 
help to our seaside authorities in 
giving them an idea as to how it 
would be possible to tackle this new 
nuisance. I was having my normal 
nap on the sands when I received a 
sharp dig in the ribs from Mrs. Free 
Grid who wanted to know why all 
the portables on the beach seemed to 
be bellowing morse at full blast. 

When I had collected my senses, 
and my false teeth which I always 
remove when sleeping, I was 
astonished to realize that all the port- 
ables on the beach were churning out 
my initials, while their owners were 
frantically but unsuccessfully trying 
to recapture the B.B.C's drowned- 
out daily drool. My initials were 
soon followed by the morse signal 
" de " (from) and then by the initials 
of one of the little grid leaks of the 
third generation. Then followed a 
message urgently requesting my 
presence at the car, which was parked 
on the sea front. 

Wending my way thither I found 

By "FREE GRID" 

the boy standing by the open bonnet 
of the car. It appeared that he had 
forgotten exactly whereabouts on the 
beach he had left me, and so he had 
displayed his initiative by connect- 
ing the rod aerial of the car radio re- 
ceiver to one of the sparking plugs 
and using two pieces of wire con- 
nected in the primary circuit as an 
improvised morse key. The urgent 
demand for my presence arose be- 
cause he needed money for ice - 
cream. 

It was this incident which made 
me think what an excellent thing it 
would be if seaside corporations could 
equip a car with a low -power spark 
transmitter to trundle up and down 
the promenade every now and again. 
With a direct- coupled spark trans- 
mitter, of course, the tuning is so 
broad that it would break through 
on any of the wavelengths to which 
the beach sets would be tuned. 

The trouble is that it would cause 
interference to people who were using 
sets in nearby houses, and the Post- 
master General's minions would 
then intervene. What is obviously 
wanted is some form of selective or 
directional jamming. W.W. does not 
dabble in politics otherwise I might 
be able to suggest the name of a 
foreign power which could advise 
in this matter. 

Forestalled Inventions 
SPEAKING as one who has always 
regarded Hertz as giving the first 
practical demonstration of Clerk - 
Maxwell's theory of electromagnetic 
waves, I was rather surprised to read 
recently that Edison forestalled him 
by several years. 

In the issue of the Scientific 
American, dated Decem- 
ber 25th, 1875, Edison 
gave a full description of 
his apparatus for generat- 
ing and detecting the 
presence of e.m. waves. 
There is nothing very 
startling in that, of course, 
for after what Clerk -Max- 
well had to say, it was 
obviously open to any 
competent person to seek 
experimental proof of his 
theory. The only part 
that interested me was 
that Edison was several 
years in advance of 
Hertz *, who is always the 
one mentioned whenever 
reference is made to the 
first practical demonstra- 
tion based on Clerk -Max- 
well's work. Junior Sparks. 
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It was Edison also who, in 1883, 
first stuck a metal plate in an elec- 
tric lamp and measured the current 
passing across the gap between it and 
the filament. In one sense this con- 
stituted the invention of the diode 
which Fleming patented twenty -one 
years later. But the difference is 
that Edison had no idea of using it 
as a rectifier for the detection of wire- 
less signals and he did not patent it, 
whereas Fleming had and did. 

I suppose there must be many in- 
stances of that sort of thing not only 
in the matter of radio inventions but 
of others also. Thus Edison first 
had the idea of recording sound in 
1876 and in the following year he 
patented the cylinder- instrument 
which we know as the phonograph. 
But Leon Scott recorded sound on 
his " phonautograph " twenty years 
earlier, in 1857, but he did not 
pursue the matter. 

Coming to modern times, articles 
dealing with the experiments of 
Lossev (a Russian engineer) and 
others with what were called oscillat- 
ing crystals appeared in W.W. during 
1924, and the matter was not new 
even then. Yet nearly twenty-five 
years had to pass before these devices, 
in greatly improved form, made their 
bow under the name of transistors. 

Many of the things which I myself 
invented in pre -war years, such, for 
instance, as radio -controlled traffic 
lights for emergency operation by fire 
engines and ambulances (2.12.37) 
have not yet been put into use. When 
they are I feel quite sure I shall not 
be the one to receive the credit of 
the " marvellous new invention " as 
it will be called by the lay press. 

* Among other even earlier anticipations 3f e.m. wave phenomena (as distinct from 
induction effects) may be cited the words 
of Joseph Henry in a communication to 
the Smithsonian Institution in 1842: " It 
would appear that a single spark is sufficient 
to disturb perceptibly the electricity of space 
throughout at least a cube of 400,000 feet 
of capacity, and it may be further inferred 
that the diffusion of motion in this case is almost comparable with that of a spark 
from flint and steel in the case of light." 
But it was Hertz whose scientific work verified hypothesis. -ED. 

Lexical Ectopism 
CAN anybody tell me why it is that 
when we went all classical by adopt- 
ing the word " anode " in place of 
the more homely " plate," we still 
continued to use the plebeian word 
" grid " to describe the electrode 
which acts as the door or gateway 
which regulates the anode current by 
the degree to which it is open or 
shut? 

Why didn't we call it a thyrode or 
pylode? The mundane word " grid," 
used to describe an electrode which 
is sandwiched between such lordly - 
sounding things as an anode and a 
cathode has always struck me as a 
very strange ectopism. 

WIRELESS WORLD, SEPTEMBER 1961 

www.americanradiohistory.com



SEPTEMBER, 1961 WIRELESS WORLD 1

a unique source of
INFORMATION on
scientific instruments

There are two kinds of knowledge; knowing and 'knowing where to find out'. With
science and technology developing so rapidly no one can hope to be fully informed
on every worthwhile new technique or new equipment.

Here are three ways in which 'knowing where to find out' can help you:

(1) If you already know the answer to your problem but don't know who
makes the most suitable equipment SIMA can tell you.

(2) If the answer to your problem depends on whether someone has al-
ready developed suitable equipment, SIMA will know if it exists and
can tell you where to get it.

(3) If you just have a problem, SIMA can often tell you whether someone
has already found the answer to it and has developed equipment to
meet it.

Where do SIMA get their information?

From two sources. One is The British Scientific Instrument Research Association
(BSIRA) which is constantly engaged in research and maintains extremely compre-
hensive libraries and files. The other is the membership, consisting of over 180
companies engaged in all these fields of instrumentation:

OPTICAL & OPHTHALMIC LABORATORY & ANALYTICAL
ELECTRONIC & NUCLEONIC MEDICAL & X-RAY
ENGINEERING & INDUSTRIAL KINEMATOGRAPHIC
NAVIGATIONAL & SURVEY PROCESS CONTROL & AUTOMATION

The Scientific Instrument Manufacturers' Association could be your most valuable
source of such information and you will find them very helpful on any question
about scientific instruments.

the SIMA enquiry service
Over 180 manufacturers with one address

SCIENTIFIC INSTRUMENT MANUFACTURERS' ASSOCIATION OF GREAT BRITAIN

20, QUEEN ANNE STREET, LONDON, W.1.

Telephones-Secretariat Langham 4251 Enquiry Service Imperial 6000

Space donated by AVO LTD. A member of the Metal Industries Group of Companies
Manufacturers of Electrical, Electronic & Nucleonic Testing Instruments, and
"Douglas" & "Macadie" Coil Winding Machines.

A



2 WIRELESS WORLD SEPTEMBER, 1961

WITH

COLORING

LENCO

The GL. E8 and GL.6o Transcription units, both fitted with the
G. 6o arm, are designed for the perfectionist. The motor unit and
turntable are precision engineered in Switzerland and the pick-up

warm embodies the best in British ingenuity. Exclusive develop-
ments include-a continuously variable speed control-unique vertical
drive which reduces wow and rumble to negligible levels -a
pick-up lowering device which automatically lowers the pick-up
on to any selected part of the record-and circuits arranged for
either monaural or stereo use without modification. The GL. 6o
is fitted with an 8 lb. diecast non-magnetic turntable.

These units are available from 218+5 and can be fitted with any
of the following cartridges:-

SX/ o Crystal turnover Stereo/ Monauralfitted with 2 sapphires £1.17.9.
111X1 Crystal turnover fitted with sapphire styli £1.7.10.
580 Variable reluctance_ fitted with 2 sapphires £5.11.4.
600 Variable reluctance fitted with L.P. diamond stylus £11.2.7.
700 Stereophonic cartridge fitted with diamond stylus £9.14.9.

GOLDRING MANUFACTURING CO. (Gt. Britain) LIMITED

486-488 High Road, London Ei I Telephone: LEYtonstone 8343
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THIS INSTRUMENT IS ALSO
AVAILABLE WITH OUTPUT
IMPEDANCE OF 50 OHMS.

e from 75 Mc/s to 230 MO

11111111111111311,1111110,111111,1101111111

TYPE S.G.63A FM/AM SIGNAL GENERATOR
Here, one modestly priced instrument, are the essential
facilities and the essential accuracy demanded for servicing radio and
television receivers on bands I, II and III. The S.G.63A provides :

 Frequency range 7.5 Mc/s to
230 Mc/s.

 F.M. at 1,000 c/s fixed +22.5
kc/s and +75 kc/s.

 Crystal Calibrator checks at 5  Wide deviation at line freq uen-
MO points (accuracy ±0.03%). cy variable 0 to +200 kc/s.

 A.M. at 1,000 c/s fixed 30%.

Full technical details in Leaflet W6I available on request.

NETT PRICE IN U.K. £98

4 elvintee COMPONENTS LIMITED

INSTRUMENTS DIVISION

to be sure !

ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX TELEPHONE : HAINAULT 4444 GD 87
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wide range electrostatic loudspeaker

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.

oujjkij for the closest approach to the original sound
ACOUSTICAL MANUFACTURING CO LTD HUNTINGDON HUNTS
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DELAYED PULSE

AND

SWEEP GENERATOR

A versatile pulse generator
designed to meet

the need for a comprehensive
instrument covering a

wide range of pulse work. Four
main facilities are

provided: a pre -pulse, a main pulse
delayed on the pre -pulse,

a negative going sawtooth and a
fast rising pulse

formed from a pure line.

BRIEF SPECIFICATION

Period
Continuously variable from 0.94sec to
1.05sec i.e. 0.95c/s to 1.1Mc/s. Accuracy ±5%.

Pre -pulse
40mp.sec. 8V peak in 750, positive going.

Main pulse
Width: Variable from 0.09v.sec to 105msec

±5%.
Amplitude: Control gives 4:1 attenuation of each

of four maximum outputs as follows:
5V max in 750 rise time lOrnt.t.sec

10V max in 1500 rise time <20m4sec
25V max in 6000 rise time <40mvsec
50V max in 10000 rise time 50mt.i.sec

Polarity: Positive or negative going.
Accuracy: ±2%.

inst umen23
ivision

Delay
Conclusion of pre -pulse to advent of
main pulse, delay variable from 0.09p.sec to
105msec. Accuracy ±5%.

Sweep
D.C. coupled negative going sawtooth same
width and delay as main pulse.
15V peak max.

Cable pulse
Obtained from short circuited pure line.
One positive and one negative going pulse
coincident with main pulse.
25mp.sec wide 3V max in 750, rise time
<8mtisec.

Sync, trigger or single shot facilities provided.
Full data available on request.

RANK CINTEL LIMITED

WORSLEY BRIDGE ROAD  LONDON  S E 26

HITHER GREEN 4600

Sales and Servicing Agents: Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow.
McKefien Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16. Hawnt & Co. Ltd., 1121114 Pritchett Street, Birmingham 6
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GOOMONIANS

The AXIOM 300 is the most famous 12" Full Range High
Fidelity Loudspeaker in the World. Its predecessor, the
Axiom 150 Mk II, achieved similar fame in its day. Before
that, the Axiom 150. Before that, the Axiom 12...
In every case reputation has been built on merit, maintained
by consistent production, and enhanced by continuous
development. Perhaps the most sincere compliments ever
paid to this long line of famous loudspeakers lie in the
attempted imitations. There is only one AXIOM series of
High Fidelity loudspeakers-with a magnificent tradition
and a very long lead in performance and honest value.

Cc
SMOOTH low freq-
uency and mid -range
output from vacuum
formed controlled edge
diaphragm with plastic
termination.

STRENGTH of con-
struction is based on a
robust cast chassis which
ensures permanent
alignment of the moving
parts.

Check the features of the
Axiom 300 specification
against those of any
similar loudspeaker. For
final proof - hear the
Axiom leadership.

SPECIFICATION
Frequency Range :-30 c/s to 16,000 c/s. See response curve.
Fundamental Resonance 35 c/s. Power Handling Capacity :-
15 Watts. Voice Coil :-Aluminium, 15 ohms at 400 c/s. I4"
dia. Magnet System:-Closed field low leakage. Flux density
14,000 Gauss. Total flux, 158,000 Maxwells. Construction :-
Entire loudspeaker built into unique Rigidform die-cast
chassis. Bass diaphragm vacuum formed controlled edge
with plastic termination. Concentrically mounted high
frequency radiator, terminated, with automatic mechanical
crossover. Dustproof high stability corrugated centering
device. Finished in grey hammered enamel. Terminal type
connectors.

CONTROLLED low
distortion output up to
16,000 cis fromspecially
terminated high freq-
uency radiator, with
automatic mechanical
crossover.

CLEAN bass and exten-
ded H.F. performance
from long throw
precision wound alum-
inium voice coil.

* High efficiency slug
type closed field mag-
net system employing
Alcomax III magnet.
Precision turned
frontplate and pole
with heavy protective
plating.

WINGS DAY SEP1=th
,er

OWE FOR
r#oseitwo
OA ,

GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx.
Tel: WEMbley 1200 (8 lines) Grams : Goodaxiom, Wembley, England.
Distributors in most countries including:- South Africa: Technical Ind. Services P.O. Box 2652, Cape Town.
Sweden: A. B. Grista Backstrem, Ehrensvardsgatan 1-3, Stockholm.

PLEASE SEND HIGH FIDELITY MANUAL
Name.
Address
In every sense the greatest range - in every country the greatest name

G53WW
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STAND I

111
See these kits at

6 W STEREO AMPLIFIER KIT
Model

S-33
A versatile
high -quality
self-contained
STEREO
MONAURAL

Amplifier with adequate output for a living
room. Can be used to convert a favourite
(monaural) radiogram into a stereo -radio.
gram. 3 watts per channel; 0.3% distortion
at 2.5 w/chnl.; 20 dB N.F.B., inputs for Radio
(or Tape) and Gram., Stereo or Monaural;
Ganged controls.
Sensitivity 200 mV. £12.8.6

HI -Fl SINGLE CHANNEL
AMPLIFIER KIT Model MA -I2

A compact high
fidelity power
amplifier (in-
cluding auxiliary
power supply).
12 watts output.
Wide frequency
range and low
distortion. A
variable sensi-
tivity control is

fitted enabling it
to be used with
an existing am-

plifier in a stereophonic system. Other applica-
tions include sound reinforcing systems,
transmitter modulators, for use with tape re-
corders, also as a general pur-
pose laboratory amplifier. £10.19.6

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

irom 20 mV. to 2 V. 40-20,000 c/s. Also
suitable as low -noise R.C.-Coupled high -
gain monaural £6.17.6amplifier.

STEREO CONTROL UNIT KIT
Model
USC-I

Incorporates
all worth-
while features
for high fi-

delity stereo and mono. Push-button selec-
tion, accurately matched ganged control,
to E1 dB. Negative feedback rumble and
variable low-pass filters. Printed circuit
boards. Accepts inputs from most tape heads
and any stereo or mono -
pick -up. £18.18.6

TAPE DECKS
Are available as " packaged deals " with
other equipment. Customers purchasing
much of their audio equipment at the same
time will find our PACKAGED DEAL scheme
more economical. Details on request.

A member of the Caystrom Group.

5

5

5

5

'MALVERN'
HI -Fl EQUIPMENT CABINET KIT

A NEW AND ATTRACTIVE CABINET in modern
style designed to house all your Hi-Fi equipment
(including tape deck and full-sized transcription
record player). The cabinet parts are veneered
and pre -drilled, with edging in Panoplex plastic
strip, for ease of finishing. Complete with every-
thing you need for assembly, including screws,
hinges and even a padsaw! Left " in the white "
for finishing to choice.
Size 39I x 32 x £17.5.0

Eirois,voionrcionoai.,,,,,,,,,,,,,,..,..arersierticricti.averfc-ito.icionva

TAPE AMPLIFIER UNITS
Models TA -IM and TA -IS

5

5

5

5

5

5

This Combined Tape-Record/Replay Amplifier is 5

available in both monophonic and stereophonic 5

models. Model TA -IM can be modified to the 5

stereo version with modification kit TA -IC. 5

TA -IM, £18.2.6; TA -IS, £23.6.0; TA -IC, £6.10.0 5

tea

0-- 'GLOUCESTER'
4 STEREO CABINET KIT
5 5

S 5

5 5

5

§

C §

s s
c s

s s

s

s
OPENs s

5 Specially developed to meet the varying needs ,S,.,

of different homes, it will house Tape Deck and/or ;`,.)

? Record Player, F.M. Tuner and Stereo Amplifier.
?. In addition, for the convenience of those to whom

space is an overriding consideration, it is possible ,,

. to house speaker systems at each end. For this
I.? purpose a loudspeaker kit, comprising two 4in.

plus 8in. speaker systems, balance unit, speaker .

,I grille, cutting template, padsaw and mounting
?. details are also available. Neutral hardwoods have ,,Y

,3 carefully been selected so that the finished product ,5

can be stained and polished to individual choice.
,,. There is storage space for records, etc., also for .5

?. power amplifiers. Dimensions: length 46kin.
J height 30in. depth 2lin. '

5 5
c Mk. I for Tape Deck or Record Player E16 13 6 §

§ Mk. II for both T/D and RIP E17 18 6 §

S ';

J STAND

the RADIO SHOW 111

`CHEPSTOW'
EQUIPMENT CABINET KIT

Specially designed ior those
whose floor space is at a

premium. Will house
Record Player, FM Tuner,
Stereo Amplifier and ad-
ditional power amplifiers
where needed. An upper
deck is available for the
self -power stereo amplifiers
to ensure maximum heat dissivaton. Ven-
eered and left in white -for finishing to per-
sonal taste. Overall dimensions £11.5.6are 35in x I8in. x 33in. high

HI -Fl STEREO AMPLIFIER KIT
Model S-88
Gives 16 w. out-
put (8 per chan-
nel with 0.1 per
cent. distortion
at 6 w. per
channel). It has
ganged controls,
STEREO/MONAURAL gram, radio and tape
recorder inputs and push-button selection as
well as many other first-class features well
above its price range. In two-tone grey
metal cabinet with a golden surround and
fittings. Also ultra -linear £26.12.6push-pull output.
Basic sensitivity 20 mV. (4 mV. available 7/6
extra).

HI -Fl SPEAKER SYSTEM KIT
Model SSU-I
Ducted -port
bass reflex cab-
inet, " in the
white." Fre-
quency response
to 40-16,000 c/s.
Power rating 25
watts. Matched
speaker units
8in. high flux
(12,000 lines)
with hyperbolic cone and 4in. wide angle
dispersion type for higher frequencies.
With legs £1111616 £10.15.6

COTSWOLD SPEAKER
SYSTEM KIT

This acoustically
designed enclosure
measures 26 x 23 x
15 -kin. and houses
a special I2in. bass
speaker with 2in.
speech coil, ellip-
tical middle speak-
er together with
a pressure unit to
cover the full fre-
quency range o.
30-20,000 c/s. Its
polar distribution
makes it ideal for really Hi-Fi Stereo. De-
livered complete, with speake rs, cross -over
unit, level control, Tygan grille cloth, etc.
Left " in the white " for finish to personal
taste, all parts are precut and
drilled for ease of assembly. £21.19.0

DAYSTROM LTD
DEPT. W.W.9,W.W.9, GLOUCESTER, ENGLAND

MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

-4.- 4- -4- -4- ..... 4-4,-4--4-
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AUDIO

OSCILLOSCOPE KIT
Model O -12U

Laboratory quality at utility
oscilloscope price and ease of
assembly make this kit of
outstanding value. Vertical
frequency response 3 c/s to
5 Mc/s., + 1.5 dB. -5 dB.,
sensitivity 10 mV. per cm. at

I kc. Horizontal frequency
t.. I c/s. to over 400 kc/s. (+ I dB.

4. up to 200 kc/s.). The Heath
1. patented sweep circuit func-

tions from 10 c/s to 500 kc/s.
in five ranges giving five times the usual sweep of
other 'scopes. In addition it has exceedingly short
re -trace and rise times and electronically stabilised
power supply. Included is a 48 -page £36.10.0
instructional Manual.

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

This extremely useful, low priced
device will extend the use of
your single -beam oscilloscope for
duties otherwise only in the
province of the double -beam tube.
In short, at a nominal cost, the
Heathkit model S -3U will give
you the advantages of a double
(or other multiple) beam 'scope,

while retaining all the advantages of your present
single -beam instrument.
Hitherto an electronic switch of this nature, permitting
the simultaneous observation of two signals on the
screen of a single -beam C.R.T. oscilloscope, has cost
nearly as much as the 'scope itself. £10.15.6

RESISTANCE -CAPACITANCE
BRIDGE KIT Model C -3U

Measures capacity 10pF to 1,000µF,
resistance 1000 to 5 megohms and
power factor. 5-450 v. test voltages.
Safety switch provided. £8.6.6

MULTI METER KIT
Model M M -I U

Provides wide voltage, current, resistance and dB
ranges to cover hundreds of applications. Sensitivity
20,000 ohms/volt D.C. and 5,000 ohms/volt A.C.
Ranges: 0-1.5 v. to 1,500 v. A.C. and D.C.; 150µA
to I5A D.C.; 0.20 to 20M0.
4fin. 50 uA meter.

SIGNAL GENERATOR KIT
£11.18.6

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. £19.19.6
AUDIO VALVE MILLIVOLTMETER

KIT Model AV -3U
Very sensitive. High stability. 1 mV. to 300 V. A.G.
10 c/s. to 400 kc/s. £13.18.6

AUDIO WATTMETER KIT
Model AW-IU

This popular meter is used in many record-
ing studios and broadcasting stations as
a monitor as well as for servicing purposes.
Dissipation rating up to 25 w. continuous,
50 w. intermittent. £14.14.0

HI-FI F.M. TUNER
Tuning range 88-108
Mc/s. Flywheel tuning.
Attractive Plastic
Front Panel in two-
tone grey with golden
trim surround and motif. Thermometer
type visual tuning indicator. Pre -aligned
I.F. transformers (eliminates adjustment).
Three I.F. Stages. Wide -band low dis-
tortion Ratio Detector. Complete
R.F. Unit, wired, tested and pre -aligned
(ready for mounting to chassis). Printed
circuit for I.F. Amplifiers and Ratio
Detector, for ease of assembly. No align-
ment necessary after assembling. Built-
in power supply. Output sockets for
stereophonic adaptor (for stereo trans-
mission when available).
TUNER UNIT Model FMT
4U (incl. 16/11 P.T.) with
10.7 Mc/s I.F. output E3 2 0

I.F. AMPLIFIER and Power
Supply Model FMA-4U com-
plete with case and valves El I I I 0

Sold separately Total E14 13 0

TRANSISTOR PORTABLE
RADIO KIT Model UXR-I
Presented in elegant
real hide case with
tasteful gold relief.
Can be assembled in
4 to 6 hours, and you
have a set in the top
flight of transistor por-
tables. Pre -aligned I.F.
transformers, printed
7in. x 4in. high -flux
speaker.

circuit and a

£14.18.6

4 -wave TRANSISTORISED
PORTABLE RADIO KIT

Model RSW-I
Using 7 latest type
transistors and three
diodes this highly sen-
sitive set is specially
designed for Short and
Medium wavebands
(200-550, 90-200, 18-50
and 11-18 m.). In
solid leather case fitted
with retractable whip
aerial. £21.18.6

PERSONAL TRANSISTOR
RADIO KIT Model UJR-I

Operated by a 4.5 v. torch battery, this
sensitive dual -wave headphone set is a

fine introduction to electronics for young
and old. In Polystyrene moulded plastic
case which accommodates battery (and
amplifier if added). £2.16.6
Additional Amplifier Stage Model
U.111 -IS will enable the UJR-1 to work a
loudspeaker under favourable conditions.
16/6 extra

 Deferred Terms 
available on all orders above £10

excellerst
+++++++++++++

VALVE VOLTMETER KIT
Model V -7A

The world's most popular valve
voltmeter, with printed circuit
and I per cent. precision
resistors to ensure consistent
laboratory performance. It has
7 voltage ranges measuring res-
pectively d.c. volts to 1,500 and
a.c. to 1,500 r.m.s. and 4,000
peak to peak. Resistance meas-
urements from 0.1 ohm to 1,000
M ohms with internal battery.
D.C. input impedance is II
megohms and dB measurement
has a centre -zero scale. Com-
plete with test prods, leads and
standardising battery. £13.0.0

R.F. PROBE KIT Model 309 -CU
This complete probe kit will extend the frequency
range of the V -7A Valve Voltmeter to 100 Mc/s.
and will enable useful voltage indication to be ob-
tained up to 300 Mc/s. £1.9.6

POWER SUPPLY UNIT KIT
Model MGP-I

Compact, general purpose unit
suitable for FM Tuners, Tape
Recording Amplifiers and general
Laboratory use. Input 100/120 v.,
200/250 v., 40-60 c/s. Output
6.3 v. 2.5 A. A.C.; 200, 250 270 v.
120 mA. max. £4.16.6D.C.

DECADE CAPACITOR KIT
Model DC -I

Capacity values 1001Auf to 0.11 luF in 1004µF steps.
Precision silver -mica capacitors and minimum loss
ceramic wafer switches ensure
high accuracy. £6.5.6

R.F. SIGNAL GENERATOR
Model RF-IU

Provides extended frequency cover-
age on six bands from 100 kc/s.-
100 Mc/s. on fundamentals and up
to 200 Mcjs on
calibrated har-
monics.

£11.18.0

nin. SERVICE OSCILLOSCOPE
KIT Model OS -I

Light, compact, portable, for service
engineers. Printed circuit board for
easy construction. Wt. 101 lb.

Size Sin. x 8in x £19.10.0
141in long.

CAPACITANCE METER KIT
Model CM-IU

This Direct -Reading Capacitance Meter is a very low
priced, time -saving instrument which is so useful
that is should be part of the general
equipment of every electronic laboratory
and production line. Easily built in a
few hours. 0-100)41F, 0-1,00011AF, 0-0.01µF,
0-0.IµF. The meter has 41in. scale and
can be used by an unskilled operator
after a few minutes' £14.15.0instruction.

L T D -ili-

DEPT. W.W.9, GLOUCESTER, ENGLAND
A MEMBER OF THE DAYSTROM GROUP, MANUFACTURERS OF
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AMATEUR TRANSMITTER KIT
Model DX -40U

Covers all amateur bands from 80 to 10 metres,
crystal controlled. Power input 75 watts C.W. 60
watts peak controlled carrier phone. Output 40 watts
to aerial. Provision for V.F.O. Filters £32.10.0minimise T.V. interference.

AUDIO SINE -SQUARE WAVE
GENERATOR KIT Model AO-IU

An inexpensive generator which covers 20 c/s to
150 kc/s. in four ranges with choice of sine or square
waves. The latter up to 50 kc/s. Output voltage 10 v.
max. and distortion less than I",,. An ideal instru-
ment for audio testing. Size 9iin. x
61in. x Sin. £12.18.6

HIGH VOLTAGE PROBE KIT
Model HV-336

Measures voltages up to 30,000 v. D.C. with negligible
circuit loading. A special High Stability 1,090 megohm
resistor gives a multiplication factor of 100X when
used with a valve voltmeter of II megohms input
impedance such as the
V -7A. £2.15.6

BALUN COIL UNIT KIT
Model sB-IU

Useful transmitter accessory. Will match unbalanced
co -axial lines, used on most modern transmitters,
to balanced lines of either 75 or 30012 impedance.
Can be used with transmitters and receivers without
adjustment over the frequency range of 80 through
10 meters, and will handle power inputs E4.9.6
up to 200 watts.

s; sForthcoming Kits g

§

S STABILISED POWER PACK 5

5 Models MSP-IM and MSP-IW §

C

5 5Specially recommended for industrial
5

c
and laboratory use, meeting the need for a

5

C

reliable ana versatile stabilised power pack

5
capable of a very high performance. In -

S
put 200-250 v., 40-60 cls., A.G., fully fused.

5
Outputs: H.T. 200-410 v. D.C. at 20-225

C

mA. in 3 switched ranges. Unstabilised

5
A.C. 6.3 v. at 4.5 A. centre -tapped. Two

5

C

3m. " easy -to -read " meters for reading
5

C

voltage and current simultaneously. Sep -
5

C
arate L.T. and H.T. supply transformers.

5All output circuits are isolated. Size
5I3in. x %in. x 9iin.
5

C
MSP-IM (with meters) 534.12.13

§

5

5
MSP-1W (without meters) 527.17.0

THE
" MOHICAN "

GENERAL COVERAGE
RECEIVER KIT
Model GC-IU

This fully transistorised receiver,
which includes 4 piezo-electric trans -
filters, is in the forefront of receiver
design. It is an excellent portable or
fixed station receiver for both the Ham
and the short-wave listener. To over-
come the problems of alignment, etc.,
the R.F. " front-end " is supplied as a
pre -assembled and pre -aligned unit.
Designed for outstanding performance,
its many features include a 10 transistor
circuit, printed circuit board, telescopic
whip antenna, tuning meter, and a large
slioe-rule dial giving a total length of
approximately 70 inches.
Housed in a strong steel cabinet in stove -
enamelled green and powered by two 6
volt dry batteries (not supplied) mounted
internally, it gives continuous frequency
coverage from 550 Kc/s to 30 Mc/s
five bands; thus enabling world-wide
reception. Electrical bandspread on
five additional bands covers the amateur
frequencies from 80 to 10 metres-each
band having a scale length of approxi-
mately 8 inches. B.F.O. tuning and
Zenar diode stabiliser. £38.15.0Size 64in. x I2in. x 10in.

GRID -DIP METER KIT
Model GD-IU

Functions as oscillator or absorption
wave meter. With plug-in coils for
continuous frequency cover- ie.( 0.9.6
age from 1.8 Mc/s. to 250 Mc/s&I I

Additional Plug-in Coils Model 341-U
extend coverage down to 350 kc/s. With
dial correlation curves, 15/,

TRANSISTORISED
GRID -DIP METER KIT

Model XGD-I
Similar to Fully transistorised
with a frequency range of £10.8.61.75 to 45 Mc/s.

..... 4-4-
depe so dable
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AMATEUR TRANSMITTER KIT
Model DX -100U

The world's most popular Amateur
T.X. Kit

 Completely sell -contained, compact r Ham
Transmitter. 150 W. D.C. input.

 Built-in high stable VFO and all Power Supplies.
 TV I : Careful design has reduced TVI to a minimum

by use of effectively screened frequency -generating
stages arid pi -tuned circuits at the input ana output
of the PA stage, and by I 1 chokes and pi network
filters to all outlets from the cabinet. No iewer than
35 disc -ceramic by-pass capacitors help to achieve
the exceptional stability and high-performance for
which this Transmitter is noted.

 The KT88 high-level anode and screen modulator
stage gives over 100 watts of audio from less than 1.5
mV. input.

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

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

 Provision has been made for remote contro
operation.,

 VFO slow-motion drive is very smooth and back-
lash free.  VFO or Crystal control.

 Covers all Amateur bands up co £81.10.030 Mc/s. phone or CW

VARIABLE FREQUENCY
OSCILLATOR KIT Model VF-IU

rmosr4W.Writoittp,

Specially designed to meet the demand for the maxi-
mum possible flexibility from an amateur Transmitter
which would otherwise be subiect to certain limita-
tions imposed by crystal control. For all Amateur
Bands 160-10 metres. Ideal for Heathkit DX -40U
and similar transmitters £11.2.0

 Deferred Terms 
Available on all orders above LIO

All prices include free delivery in U.K

jPlease send me FREE CATALOGUE (Yes/No) I

Full details of Model(s)

NAME
(Block Capitals)

ADDRESS

WW9
L _ _

DAYSTROM LTD.
DEPT. W.W.9, GLOUCESTER, ENGLAND

THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS ..... ......
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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

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.
1. 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
Microscatteri
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"STETTNER"
CERAMIC DISC & TUBULAR TRIMMERS

miniature and standard.
Sizes 7.5, 10, 12, 16 and 25 mm. dia.
Eminently suitable for Transistor
Radios and Printed Circuit applica-
tion. High quality and reliability-
low prices.

"STETTNER"
CERAMIC CAPACITORS
A very wide and comprehensive selec-
tion of CERAMIC CAPACITORS,
tubular and disc. LOW VOLTAGE
ceramic Capacitors for transistorised
circuits.

GANG

CONDENSERS
Available patterns: AM, AM/FM,
FM, 2- and 3 -gang. Miniature Con-
densers for Transistor Radios. Strong
and reliable construction of best
materials.

SPECIAL TRIMMERS
Tubular -screw adjustment, mica di-
electric. Wide capacitance sweep,
e.g. 2/20 pF, 3/30 pF, 3/40 pF, 3/50
pF. AIR TRIMMER 2/20 pF mounted
on ceramic base.

"NEUBERGER"
SUB -MINIATURE

LOW VOLTAGE

ELECTROLYTIC CAPACITORS
for D.C. applications, transistor circuitry
and printed circuit applications. 4.5 mm. dia.
MINIATURE ELECTROLYTIC CAP-
ACITORS for all the above applications
plus photo -flash equipment. D.C. range
from 3 v. to 385 v. Etched foil construction,
hermetically sealed in aluminium tubes,
'ully tropical and compact. Temperature

range: standard -20° to +70°C, for more
stringent requirements, splci:I
models for -40° to +85°C.
P.V.C. insulated or non -insulated

PAPER

CAPACITORS
hermetically sealed in aluminium
tubes. CAPACITORS for discharge
lighting applications.
CAPACITORS for Motor Starting.
BOTH TYPES ARE SUITABLE FOR
OPERATING IN TEMPERATURES
OF UP TO -90°C WITH PEAK OF

100'C.

STEATITE INSULATIONS LTD
31, GEORGE STREET, LOZELLS, BIRMINGHAM, 19
Telephone : NORthern 8357/8 Telegraphic Address : "Steatite -Birmingham, 19"
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BRIMAR LIMITED

OULTON PARK

Roth you and the racing driver would agree that

all circuits have their own characteristics and

problems

but for you, when selecting a valve for ail round

optimum performance

better make it BRIMAR

FOOTSCRAY SIDCUP KENT FOOTSCRAY 3333(3'v
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Specialists in
THE DESIGN AND MANUFACTURE OF

Vacuum Equipment
VACUUM OVENS DEPOSITING

SPUTTERING VALVE PUMPING C.R.T., etc.

Single position Vacuum Oven. Temp.
0-300"C Vacuum range l0-' double ended
for fitting in glove box.

Vacuum Oven with
glove box.

Automatic Rotary final exhaust machine for
C.R.T. complete with oven, air circulation,
automatic temperature controls, etc. w

VACWELL

ENGINEERING CO. LTD.
WILLOW LANE  MITCHAM  SURREY

Tel.: MITcham 8211 (3 lines)

Singl position
C.R.T. Pumpinz
Unit complet?
with vacuum
reading, autc-
matic controls,
eleci.ric seat -off
etc.

Indicating
lights on all
switches includ-
ing loses all
visible on Iront
panel.
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In Design and Production

use

MARCONI TEST EQUIPMENT

In Italy, people happily go home to their Philco radio and
television receivers. For Philco realise that the continued
success of their products is due to a rigorous adherence
to quality standards. It follows naturally that this leading
Italian company employs a wide variety of Marconi
instruments. Prominent in this picture is the Wave Analyser
TF 455E, a highly selective and sensitive Analyser for
the accurate evaluation of both absolute and relative levels
of individual components of a complex waveform. It covers
the frequency range 20 0/S to 16

For full details of Wave Analyser TF 455E, an instrument
which has many uses in testing audio equipment, write for
Leaflet G193. Please mention any other fields of electronic
measurement in which you are interested.

THE PHILCO ITALIANA
LABORATORIES, MILAN
Marconi test equipment, including the Wave
Analyser TF 495E (at left), being used to
test the distortion of the low -frequency
amplifier of a transistored receiver under-
going development.

MARCONI
INSTRUMENTS

THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT

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

London and the South :

English Electric House,Strand, London, W.C.2.
Telephone: COVent Garden 1234.

Midlands :

Marconi House, 24 The Parade, Leamington Spa.

Telephone: 1408

North :

23/25 Station Square, Harrogate.
Telephone : 67455

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

REPRESENTATION IN 68 COUNTRIES
TCI91
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The award for Outstanding Engineering
Achievement presented by the
American National Academy of
Television Arts and Sciences to the
English Electric Valve Company Limited
for their work in developing the zlif inch
Image Orthicon.
With this presentation comes the
distinction that it is the first occasion
that the award has been presented
anywhere outside the United States
of America.

'ENGLISH

ELECTRIC'

IMAGE
ORTHICONS

Used by broadcasting stations
throughout the world to
provide better picture quality
than ever previously attained

3 -in. and 4+ -in. tubes
for Studio, Outside Broadcast
and Medical applications.

AGENTS THROUGHOUT THE WORLD

Telephone: Chelmsford 3491

ENGLISH ELECTRIC VALVE CO. LTD.
Chelmsford, England

AP 178A
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meters made to measure

seven -range
meter, including
V, mV, IJA, made
for Elliott's at
short notice

This seven -range meter, using
Ernest Turner Model 605 was
calibrated with special ranges by
Anders at short notice for Elliott
Brothers Ltd for the special-
purpose test gear shown above. All
the meters in this complex
installation were supplied by
Anders, who have the pleasure of
carrying out similar work for a
number of famous manufacturers.
Anders are indebted to Elliott
Brothers for kind permission to
illustrate this equipment.

The Anders Instrument Centre commands the largest stocks of meters in the country, unique calibrating

facilities, and detailed knowledge of metering problems. Most standard meters are supplied immediately.

Non-standard meters of all kinds, shapes and sizes, for special voltage and current ranges, are accurately

calibrated, tested and normally ready within 10-14 days. Makes include Avo, Crompton Parkinson,

EAC, Elliott, Pullin, Taylor, Turner, Weir, Weston. Types include moving coil, moving iron, thermo-

couples, electrostatic, dynamometers, from 1 V to large switchboard instruments, and complete range

of accessories. Please write or 'phone for details of the Anders meter service.

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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TUNNEL DIODES
now in JEDEC TO -18 Cases
STC, having introduced Tunnel Diodes to Europe, now
carries the design of these devices a stage further by encap-
sulating them in JEDEC TO -18 cases. The diodes are avail-
able to industry immediately.

Tunnel Diodes are finding many applications in digital com-
puters, counting circuits and in high -frequency low -noise
amplifiers. These new devices are destined to carry semi-
conductor performance into the kilomegacycle region.

JK JK
9B 10B

JK JKI JK
11B 19B 20B

JK
21B

Peak mA
Current (nom) 1.0 5.0 15.0 1.0 5.0 15.0

Current
Ratio (typ) 4 4 4 6 7 8

Junction pF
Capacitance (typ) 25 50 125 10 30 90

Resistive cut-off
Frequency Mc/s(typ) 540 810 810 1200 1050 980

1_

0 50 100 150 ;zoo
V VV

250 300 350 vi 400

BIAS VOLTAGE (mV)
TYPICAL CHARACTERISTIC FOR A JK1OB

TUNNEL DIODE

Fult details of these devices may be obtained from STC Trans-
istor Division, Footscray, Sidcup, Kent.

STANTELUM CAPACITORS

STC hermetically
sealed tantalum capacitors,

STANTELUM, are manufactured in four main groups:
HIGH TEMPERATURE FOIL TYPE
This is a range of tantalum capacitors for operation up to
125°C and the devices are manufactured to withstand vibra-
tion conditions far in excess of those specified in RCS 1348

Temperature range -40 to +125°C
Voltage range 6 to 100V d.c.

Capacitance range Polarized types 0.4 to 200 [IF
Non -polarized types 0.2 to 100 ll.F

STANDARD FOIL TYPE
First in the Stantelum range, this type has been incorporated
into numerous communications and industrial equipments
since its introduction in 1954. The range is Type Approved
to RCS 134B

Temperature range -40 to +85°C
Voltage range 6 to 150V d.c. (at 50°C)

Capacitance range Polarized types 0.3 to 200 1.tF
Non -polarized types 0.15 to 100 t.t.F

MINIATURE FOIL TYPE
Miniature Stantelum capacitors are a further development of
the standard foil range. They have a space factor propor-
tionate to their rated working voltage resulting in components
of the smallest physical size. Available with axial or radial
terminal wires

Temperature range -25 to +85°C
Voltage range I 3 to 25V d.c.

Capacitance range 1.5 to 16 [IF
Polarized types

SOLID TANTALUM
Solid tantalum capacitors give up to three times capacitance,
for a given rated voltage, as compared with the foil type
capacitors. The range has been designed in line with MIL
Specification C-26655-2

Temperature range -55 to +125°C (With voltage derating.
Refer to technical data sheets for details).

Voltage range 6 to 35V d.c.
Capacitance range 1 to 330 (J.F

Polarized types. Sintered slug and solid electrolyte
construction

For full details of these capacitors, ask for Technical Data
Sheets from STC Capacitor Division, Brixham Road, Paignton
Devon.

CONTINUED OVER /
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MINIATURE HIGH FREQUENCY
SELENIUM RECTIFIERS CRYSTAL FILTERS

The existing range of Miniature Selenium Rectifier Assemblies
manufactured by the STC Rectifier Division has been extend-
ed. The previous range of miniature rectifiers included the
"M" type and the "Q" and "MQ" Unistor. The term "Uni-
stor" has now been dropped and the range widened to com-
prise the types below:

Type Description Remarks

M Single plate in aluminium case. Half -wave device
fitted to axial leads
(Plate types 1 or 3).

T One plate or two plates in alu-
minium case.

Half -wave device
fitted to axial leads
(Plate types 1, 3, 6,

8 or 9).

Q Up to five plates in series in
moulded nylon case.

MQ As for Q but hermetically sealed
and tropicalised.

P Up to five plates in moulded rect-
angular plastic case shaped for
automatic insertion.

Available in half -
wave, doubler, push,

orpull
figura

bridge con-
tion, with

multiple leads
(Plate types 1, 3, 6,
8 or 9).

R Is a skeleton form of P for use in
restricted space.

L Cylindrical case in two sizes for up
to ten or up to twenty plates.

These SenTerCel Selenium Rectifiers are designed for use in
electronic circuits calling for a diode of good reverse/forward
resistance ratio and closely controlled characteristics. When
used in place of thermionic valves SenTerCel Miniature
Rectifiers virtually eliminate problems of heat dissipation
and a.c. hum, and save the cost of provision of heater power,
valve bases and associated wiring. Being of small size they
are easily accommodated in circuits and are suitable for most
applications including modulators and demodulators, dis-
criminators, logical circuits, limiting diodes, asymmetrical
resistors, etc.

Full details are contained in Advance Information booklets
"Miniature Selenium Rectifiers" and "Applications of Mini-
ature Selenium Rectifiers", available from STC Rectifier Di-
vision, Edinburgh Way, Harlow, Essex.

90 dB discrimination in 1 cubic inch

These are rugged, hermetically sealed panclimatic units
designed primarily for AM and FM mobile radio work-
ing on 50, 25 and 12.5 kc/s with an intermediate
frequency of 10.7 Mc/s. No circuit adjustments are
necessary if terminations are within the stated tolerances.
Brief details of characteristics are given below. For full
information, apply to STC Quartz Crystal Division for
Data Sheets.

445-LQU-901A
Pass Band Ripple: 2dB maximum
Stop Band Discrimination:

70dB minimum ± 35 kc/s
90dB minimum ± 50 kc/s
maintained over at least
± 300 kc/s

445-LQU-901B
Pass Band Ripple: 2dB maximum
Stop Band Discrimination: 70dB minimum

± 17.5 kc/s
90dB minimum ± 25 kc/s
maintained over at least
± 300 kc/s

445-LQU-909A
Pass Band Ripple:
Stop Band Discrimination:

445-LQU-909B
Pass Band Ripple:
Stop Band Discrimination:

1dB maximum
60dB minimum ± 50 kc/s
maintained over at least
± 300 kc/s

1dB maximum
60dB minimum ± 25 kc/s
maintained over at least
± 300 kc/s

A new publication, MQ/106, listing the standard ranges of
STC crystals, is available from STC Quartz Crystal
Division, Temple Fields, Harlow, Essex.
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STC Microwave oscillators
include:

V Type Coaxial Line Oscil-
lators and H -wave Oscil-
lators with excellent fre-
quency stability, a high
degree of modulation line-
arity and low working
voltages. No forced air
cooling is required.

O Type (Y Codes) Back-
ward Wave Oscillators
with a very wide electronic
frequency coverage.

Z Type Reflex Klystrons
with a wide electronic
tuning range and a high
degree of modulation line-
arity.

Brochure MS/113, "STC
Microwave Tubes", is avail-
able from STC Valve Divi-
sion, Footscray, Sidcup,
Kent.

132)0.M.An AENIVI
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10 30

TOROIDAL INDUCTORS
With the greater use of radio communication and radio navi-
gation on ships and aircraft comes increased problems of inter-
ference suppression for other electrical equipment which is also
an inseparable part of modern transport. STC, with over 40
years experience in the development of high-grade magnetic
materials, manufactures a range of inductors for industrial,
marine and aeronautical applications.
Full details from STC Magnetic Materials Dept., Edinburgh
Way, Harlow, Essex.

DIMENSIONS, WEIGHTS AND RATINGS

Code Outer Diam.
(cm)

Inner Diam.
(cm)

Length
(cm)

Weight
(g)

Inductance and Current Ratings
(a.c. or d.c.)

C1 1.3 0.7 0.52 3.5 from 250 µH ( 0-5A ) to 750 µH ( 0.1A )
C2 2.3 1.2 0.8 14.5 from 100 pH (1.5A) to 1 000 pH ( 0.5A )
C3 2.95 1.4 1.3 50 0 from 100 pH ( 2.5A ) to 1 000 pH (0.5A )
C4 4.1 2.4 1.3 85 0 from 100 µH ( 4.0A ) to 2 000 µH ( 1.5A )
C5 4.8 2.7 1.4 130.0 from 100 µH ( 5.0A ) to 2 000 pH ( 2.0A )

ELECTRICAL CHARACTERISTICS OF SELECTED TYPES

Code
Inductance at
Cont. Rated

Current
(pH)

Current Rating Voltage Drop at
Cont. Rated

Current
(V)

Self Resonating
Frequency

(Mc/s)

D.C.
Resistance

(o)Continuous
(A)

Peak
(A)

Cl AB 300 300±10% 0.5 0.7 0.25 50 0.5

C2BB 500 500+10% 1.0 1.2 0.30 3 2 0.3

C3BC 1000 1000+10% 1.5 2.2 0.45 1.2 0 3

C4CC 1000 1000+10% 2.0 3.5 0.44 0.9 0.22

000 p).

5tandard Telephones and Cables Limited
COMPONENTS GROUP FOOTSCRAY SIDCUP KENT
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Mullard
semiconductors

for industry

DOWN
with

mains

rectification

COSTS
The Mullard BYY15 Silicon Power Rectifier offers:

* Direct rectification of the mains
* High reliability factors
* Space savings
* PLUS lower costs

For the direct rectification of 250V mains, with full
voltage tolerance, the Mullard BYY15, a 20A, 400V
silicon power rectifier, offers high performance and
reliability at a really economical price.

It can be used in series or parallel combinations for
output currents of more than 20A and still show an
appreciable saving over rectifiers with higher current
ratings. From a 250V supply a single phase bridge of
four BYY15's gives an output current of 40A and a three
phase bridge of six BYY15's gives 60A.

For full data on the BYY15, please write to the address
below quoting reference M359.

MULLARD LIMITED Semiconductor Division
Mullard House Torrington Place London WC1
Telephone Langham 6633

MIS 35
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BOON TON Radio Corporation
Hewlett-Packard Subsidiary

Precision Test and Measuring Instruments - Specified World -Wide for Quality and Dependability

0 Meters
Type
260 AP
190 AP
280 AP

Freq. Range
50 KC to 50 MC
20 to 260 MC
210 to 610 MC

0 Range
10 to 625
5 to 1200
10 to 25000

Tuning Cep. Range
30 to 460 uuf
7.5 to 100 uuf
40 to 25 uut

0 Accuracy
5./0 to 30 MC
7./0 to 100 MC
200/0 to 610 MC

Price
£ 370
£ 390
£ 950

0 Comparators
Type
265 A

Freq. Range
200 KC to 70 MC

Q Range
30 to 500

L Range
0.15 ph to 15 mh

C Range
5 ppf to .01 pf

R Range
50012 to 20 MO

Price
£ 318

FM -AM Signal
Generators

Sweep Signal
Generators

Type
202 E
202 G
225 AP

Freq. Rang*
54 to 216 MC
195 to 270 MC
10 to 500 MC

Output Range
0.1 1,V to 0.2 V
0.1 ,N to 0.2 V
0.1./A/ to 0.1 V

FM Mod.
0 to 240 KC
0 to 240 KC
0 to 60 KC

AM Mod,
0 to 50°/, .

0 to 100%
0 to 30./0

Price
£ 450
£ 440
£378

Type
240 AP

Freq. Range
4.5 to 120 MC

Output Range
1 pV to 0.3 V Sweep
1 pV to 0.1 V CW & AM

Sweep Range
±1°/o to ±30°/0
of center freq.

AM Mod.
304/.

Markers
crystal
and pip.

Price
£ 728

Transistor Test Set
Type
275 A

0 -Range
0.10010 0.9999

/1 -Range

7 to 200

Hib Range

0.30 to 30000
Price
£ 374

RX Meters Type
250 A

Freq. Range
500 KC to 250 MC

R Range
150 to 100 0000

C Range
0 to 20 paf

L Range
0.001 ah to 100 mh

Price

Signal Generatorg
Calibrators

Type
245 C
245 D

Freq. Range
500 KC to 1000 MC
500 KC to 1000 MC

Calibrated Input
0.025, 0.05, 0.1 V
0.025, 0.05, 0.1 V

Calibrated Output
5, 10 or 20 aV
0.5, 1.0 or 2.0 pV

V. AM Range
10-100./0
10-100%

Price

£156i 154

Uniyerters
Type
207 EP
207 GP
203 B

Freq. Range
100 KC to 55 MC
100 KC to 55 MC
100 KC to 25 MC

Output Range
1 ,,V to 0.1 V'
1 aV to 0.1 V
1 pV to 0.1 V

FM Mod.
0 to 240 KC
0 to 240 KC
0 to 15 MC

AM Mod.
0 to 50./0
0 to 100./0
30./0

Accessory to
202 E
202 G
240 AP

Price

i 172
i 208
£ 168

BRC Precision Test Equipment is engineered and man-
ufactured to the highest standards of the industry -
standards that have made the BRC trademark a recog-
nised symbol of precision and dependability throughout
the world.

Prices delivered U. K. exclusive of dutywhere payable.
Continuous progress in design may affect the above
specifications which are therefore subject to change
without notice. For information, technical sales and engi-
neering help, or a demonstration please write or call

Hewlett-Packard S.A.
Geneva (Switzerland) Rue du Vieux-Billard 1, Tel. (022) 26 43 36

Exclusive Distributor for United Kingdom:

LIVINGSTON LABORATORIES LTD.
31, CAMDEN ROAD, LONDON, N.W.1
Telephone: GULliver 8501 (10 lines) HPSA - 8 - 412

leads the way
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PDA TUBE

HIGH GAIN

D 33 is more
than a new oscilloscope ...
it is a new
oscilloscope system.
D33 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

 'Servisoope. is the reoistered trademark of Telequipment LW.

TELEQU1PMENT
Telequipment Limited, 313 Chase Road,

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

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 imV/cm DC, frequency
response 200 Kc/s.

A5 ULTRA HIGH GAIN AMPLIFJ1t.R

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 ore 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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TAPER PIN

BLOCKS FOR

A -MP

TAPER PINS

WORLD Z3

A -MP Taper Blocks, used in conjunction with A -MP Taper Pins, form the most practical method of

providing from 10 connections upwards in the smallest possible space. The housings are of nylon for

positive dielectric performance and mechanical strength.

The blocks are made in basic units of 10, 20, 30 and 60

cavities, and any combination of taper pin receptacles is

possible in each block. They are designed for stacking to

provide any desired capacity and thus afford the design

engineer a remarkable degree of design freedom.

May we send you our new catalogue on Taper Technique?

SOLID TYPE
BLOCK

TRADE MARK
* Trade Mark of

A -MP Incorporated U.S.A

TAPER TECHNIQUE
AIRCRAFT -MARINE PRODUCTS (GT. BRITAIN) LTD
Head Office: Dept. 14 AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.I
Tel: CHAncery 2902 (7 lines) Telex: 23513 Cables: AMPLO LONDON TELEX

SOUTH AFRICA: DISTRIBUTOR: E. S. MOWAT & SONS (PTY) LTD., 51-57, MILNE STREET,
P.O. BOX 437, DURBAN, NATAL, SOUTH AFRICA. ASSOCIATED COMPANIES IN U.S.A.,
AUSTRALIA, CANADA, HOLLAND, FRANCE, GERMANY, ITALY, JAPAN AND MEXICO.

A.P. 183
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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

MEIM111111MINSIMMIN94241,

2 V 200 A £8
5 V 80 A £8
4 V 100 A E8

12 V 15 A E4
60 V 40 A L2S

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

24 V 30 A £12
30 V 25 A £14
30 V 40 A CI3
55 V 15 A E12

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

5 V 300 A E20
6-12 V 50 A E8

12 V 60 A E12
12 V 100 A 416
50 V 60 A £27

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

6-12-18-24-30 V 12 A E8

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

HEAVY CURRENT
-5 TRANSFORMERS

These and

5 V 7,000 A E110

4 V 6,000 A E94

8 V 3,000 A E80

3 V 4,000 A E61

10 V 700 A E47

10 V 1,000 A E64

10 V 500 A E38

10 V 300A f30
12 V 1,500 A £70

20V 3,000 A £129

20 V 4,000 A E130

50 V 600 A E80

6 V 300 A C25

5 V 500 A £31

2 V 2,000 A E34

27 V 8,000 A E225

100 V 7,000 A E136

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°0
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 £40 - £101

give very fine changes of 60 A £70 £82 E139
output. 100 A £99 £1 16 £171

252 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.

6 V 36 V 10 A E26
6 V 50 A £47 36 V 20 A E32
6 V 100 A £66 36 V 40 A £42
2 V 10 A £15 36 V 60 A ESS

2 V 20 A £22 110 V 5 A E44
2 V 30 A £28 110 V 10 A £54
2 V 60 A £45 110 V 15 A E68
2 V 105 A £62 110 V 20 A £80
2 V 210 A £83 110 V 25 A £90
2 V 1,000 A E185 220 V 130 mA EIS

24 V 12 A E23 250 V 6 A £49
24 V 20 A E27 250 V 10 A 470
24 V 30 A £33 250 V 15 A £89
24 V 60 A E41 250 V 20 A £110
24 V 105 A 470 1,200 V 225 mA E30
24 V 200 A £86 Built in to order-Ammeters-Voltmeters-Rheostats-
24 V 750 A £262 Stabilising Circuits-Smoothing Circuits-Variacs

CARRIAGc EXTRA on all s

SPECIFIC ENQUIRIES are inv'ted for HARMSWORTH, TOWNLEY & CO.
Transformers and Re tifiers. We specialize
in HEAVY CURRENT EQUIPMENT. 2 JORDAN STREET, MANCHESTER 15, CENTRAL 5069
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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.

GD 728

MARK 5

Type "M.'

88 GNS.

Frequency response:
40-20,000 c/s ±3dB at 15 ips.
40-18,000 c/s +3dB at 7i ips.
40-13,000 c/s ± 3dB at 31 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 31 ips.
Below .25% at 1 y ips.
FREQUENCY CORRECTION at 15, 7i,
3f and 1 ips.
INTERNAL SPEAKER. 9 x 5in. elliptical.
EXTRAS:
Crystal microphone, £3/3/-.
Ribbon microphone, £10,'2 6.

MARK 5: 64 GNS. MARK 5 STEREO: E99.12.0 MARK 5 DECK:
28 GNS. 3 STAR 58 GNS. (I track model available). 3 STAR
STEREO: 89 GNS. (additional track replay facilities E12 extra)

Send for leaflet MW/I to sole manufacturers:

BRENELL ENGINEERING CO., LTD. IA DOUGHTY STREET
LONDON, W.C.1. Chancery 5839. Holborn 7358
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RESSINGS

Anti Corona Tags, Battery Plugs and
Sockets, Cavity Cap Connectors, Co -Axial
Plugs and Sockets, Contacts, Fuseholders,

Group Boards, Lam pholders, Metal
Stampings, Phono Plugs and Sockets.

Printed Circuit Connectors,
Sockets. Solder Tags, Speaker Connectors,

Switched Phono Sockets, Tag Strips,
Terminal Assemblies, Transformer Panels,
Valve Pins, Valveholders and Cathode
Ray Tubeholders, Vibrator Sockets and
Retainers, Voltage Selectors.

ARIEL PRESSINGS LTD.,

WOLLATON ROAD,
BEESTON, NOTTINGHAM

PR,* SESSION 25614 1 AWL ITESTON
"'"
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WAiAM ORE
ELECTRONICS

LIMITED

Eitel-McCullough Inc. pioneered
the modern line of development
in medium power tetrodes when
they introduced the 4X150A.
Since then they have maintained
their leadership by continuous
improvements and new develop-
ments. The Eimac range gives
the widest choice of valves in this
category, and they are estab-
lished generally in equipments
throughout the world.
The 4CX250B is the modern
version of the 4X150A and
4X250B. Features of the
4CX250B are:

MEDIUM POWER

TETRODES ginsac°
SELECTION FROM EIMAC RANGE

TYPE

ANODE
DISSI-

PATION
(Watts)

FREQUENCY
FOR MAX.
RATINGS

(MO)
BRIEF DESCRIPTION

4X150A 250 150
4X I 50D 250 150 26.5 v. heater version of 4XI50A.

500 (C.W.)
4X150G 250 1,500 (pulse) U.H.F. version of 4X150A
4X250B 250 500 Improved 4X150A, partly ceramic

construction.
4CX250B 250 500 Improved 4X250B, fully ceramic.
4CX250F 250 500 26.5 v. heater version of 4CX250B

(Modern 4X150D).
500 (C.W.)

4CX250K 250 1,500 (pulse) U.H.F. version 4CX250B (Modern
4X150G)

500 (C.W.)
4CX250M 250 1,500 (pulse) 26.5 v. heater version of 4CX250K.
4CX300A 300 500 Rugged tube, stacked ceramic con-

struction.
4CN15A 15 500 Pulse version 4CX300A; smaller,

lighter.
4CX125C 125 500 4CX300A with different cooler

system.
4W300B 300 500 Water cooled version 4X250B.

Fully ceramic construction. SOME NEW TYPES
Longer life expectancy.
Higher seal temperature ratings. Y249 250 150 Rugged 4X150D.

Plug-in replacement for
4X150A, 4X250B

Y252
Y253

250
300

500 Rugged 4CX250B.
500 Rugged 4W300B.

MOTOROLA
SEMICONDUCTOR
PRODUCTS INC.
ARIZONA U.S.A.

EITEL-
McCULLOUGH INC.
CALIFORNIA U.S.A.

1 CERBERUS A.G.
""IIV SWITZERLAND
`4804" (cold cathode tubes)

NATION
INCORPORATED

ILLINOIS U.S.A. NEW
ELECTRIC

JERSEY
INC.
U.S.A...im. 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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MAGNETIC
TAPE -RECORDERft
STUDER

SEPTEMBER, 19c1

The top model of its class, designed for the prof6ssional user. A recorder
with quality features which will attract the interest of radio, television,
and motion -picture studios, as well as the disc -recording industry.
Tape speeds 7i and 15 i.p.s.

Signal-to-noise ratio better than 65 db at 7i i.p.s. and 0 db at 15 i.p.s.

Electronic tape tension control-unique with this machine, which is built
to the high standards of Swiss precision workmanship-produces outstanding
motion stability.
Large push -buttons, internally illuminated and carrying bold markings,
allow easy control of all functions of the recorder.
Built to the most modern design concepts, all electrical interconnections
are plugable. The plug-in amplifiers, placed below the transport mechanism,
are carefully designed and ensure stable operation over long periods of time,
while maintaining the inherently excellent electrical data.
The Magnetic tape recorder STUDER C37 is available for either full track,
or two -track stereophonic operation.
Please write us for further information.

:.
.-.....:-....

.;.:::::::.:::::::

 %

 .......***

EMT WILHELM FRANZ GMBH,LANDSTRASSE 85,WETTINGEN/SWITZERLAND
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TWO MAGNIFICENT UNITS

LABORATORY
SERIES AUTO
TURNTABLE

J

Combines the high performance

of a Transcription turntable
with facility for changing records

automatically.

STAND No. 36
AT THE RADIO SHOW

DE L UXE
Fitted with Transcrip-
tion Pickup Arm and
unique Stylus pressure
adjustment.

THE GARRARD ENGINEERING & MANUFACTURING CO LTD
SWINDON WILTSHIRE
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Amplifier volt
sensitive I accurate

 Provided with internal calibration voltages.

 Provided with a 12.5 cm linear scale with
anti parallax mirror reading.

 Protected against overloads.
 For all normal mains supplies (110-245 V.

40 cls-100 cls).

 Suitable for use under tropical conditions.

PH

reliable

Iups electronic measuring
Sold and serviced by Philips Organizations all over the world

Sole Distributors in the U.K,: Research & Control instruments Ltd.,
207 King's Cross Road, London W.C. 1

Overseas enquiries please, to the manufacturers,
N.V. Philips, EMA-Department , Eindhoven, the Netherlands.
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meters
DC Miorovoltmeter, type GM 6020

Input I. Input II
Measuring rangei, 100 /Ay (f.i.d.) 10 mV (f.s.d.)

10 V inql steps 1000 V in 11 steps
Input impedance: 1 MO (± 1.54 100 Mf1 (± 1.5,10

in parallel with in parallel with
.20pp F 10p11 F

Overall accuracy with respeet;:`to full scale: 3010
Pre-defleetiont< 5 pv
Drift: < 1 /IV per hour aftei I holm of warming -up
Automatic polarity indication doubles the effective
scale length with respect to centre -zero instruments,
DC currents may be measured directly with this instrument
due to the high accuracy of the input resistance.
Measuring ranges 100/1//A (f.s.d.) 10 f/A.
Accuracy:< 3.5°/o

instruments
PHILIPS

Broadband Millivoltmeter, type GM 6012

Frequency ranges 2 c/s - 1 Mc/9

Measuring ranges 1 mV (f.s.d.)  300 V in 12 steps
dB scales 80 dB up to +52 dB (0 dB = 1 mW into 600 Q
Input impedance: 4 M O in parallel with 20 pp F (up to 3 V)
10 M Q in parallel with 10 ppF (in the other ranges).
,Overall accuracy with respect to full scale:
:within ± 2,5N, 5 c/s 100 kc/s
within ± 5°/a; 2 c/s 1 Me/s

Pre -deflection t < 100/ V

High Frequency Millivoltmeter, type GM 6014

Frequency'. range:
Measuring ranges

dB scale:
Damping at 1 he/s
1 Mc/s:
30 Ws:
Input capacitance:

Without
prenttenuator

ke,s  30 Mc/s
1 mV (f.s.d.)
300 mV in 6 stepi
-80 dB up to -8 dB
1 MQ
700 k0
50 Id)
7pp F

With
pre-nitenuator.
10 kc/s - 30 Mc/s
100 mV (f.s.d.)
 30 V in 6 steps
-40 dB up to +32 dB
50 MO
10 MO
2 MO
2///F

Pre -deflection: Compensated by electrical zero setting
Variations of the frequency characteristics:
<5°Is over the whole range, with respect to the response at the
frequency of the calibration voltages.

Overall aceuracys< Ps with respect to full settle"inid with
reference to the frequency characteristic,

GM 6014

quality tools for industry and research
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Not all the measuring equipment we offer has this
accuracy. Not all such equipment need be this
accurate, but what equipment we do offer is of the
highest standards obtainable with time proven

systems of circuitry and construction.
It pays all research laboratories and development
departments to invest in the best.
Write for the ROHDE & SCHWARZ free catalogue.
It contains a wide range of superb instruments. When
you find something suitable, then please write for full

specification. The rest is simple, ask for a demon-

stration either at your laboratory or at our works.
(Our technical staff can assist you with any measuring
problems which you have.)
All equipment is guaranteed for one year and full servicing facilities are available.

.13iAreley Electric Limited
SOUTH OCKENDON, ESSEX. Telephone: SOO 3444 Telex: 24120 Avel Ockendon

kvELVI ESSP
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IS INSTALLED TO
GIVE LASTING SERVICE IN OVER
120 LOCALITIES IN GREAT BRITAIN

ALSO AT SEA, TELENG EQUIPMENT IS
USED FOR TELEVISION DISTRIBUTION.
SS ORIANA and SS CANBERRA are examples
-fitted for closed circuit and off -air television
distribution, for variable transmission stan-
dards.

Zook :zo- loaegvte, 01)-(4z4.

ABERCAVE
ABERGAVENNY
ACCRINGTON
ALNWICK
AMMANFORD
AYLESBURY
BALLATER
BARNSTAPLE
BATH
BATHEASTON
BERMONDSEY
BERWICK ON TWEED
BETHNAL GREEN
BLACKBURN
BLAENAVON
BOLTON LE SANDS
BOSCASTLE
BRACKNELL
BRAEMAR
BRIXHAM
BRIDLINGTON
CARMARTHEN
CARNFORTH
CHELTENHAM
CHESTERFIELD
COLNE VALLEY
CULLEN
DALBEATTIE
DARTMOUTH
DENT
DEVIZES
DOLGELLEY
DUMBARTON
EBBW VALE
EYEMOUTH
FISHGUARD
FOLKESTONE
FORT AUGUSTUS
GALASHIELS
GILFACH GOCH
GOLDEN GRIVE
GORSEINON
GOURDON
HAVERFORDWEST
HAWICK
HAY ON -WYE
HEREFORD
HUNTINGDON
ILKLEY
JEDBURGH
KEIGHLEY
KESWICK
KIRKCUDBRIGHT
LAIRG
LARGS
LETCHWORTH
LLANBADOC
LLANBERIS
LLANDEILO
LLANFYLLIN

LLANDOWROR
LLANDYSSUL
LLANGYLLIN
LLANGEINON
LLANIDLOES
LOOE
LOWER TEBAY
LYDNEY
LYDBROOK
MAESTEG
MACHYNLLETH
MATLOCK
NEATH
NELSON
NEWTOWN (MID

WALES)
NORTHAMPTON
OBAN
OGMORE VALE
OLD COLWYN BAY
PATNA
PECKHAM
PEMBROKE DOCK
PENCLOVVDD
PENCADER
PERRANPORTH
PENSARN
PENYBONT
PERTH
PIT LOCHRY
PONT HENRY
PORT-Y-PFREN
PORT GLAS 30W
PORT TALBOT
PORTISHEAD
PRINCES RISBOROUGH
REDCAR
RESOLVEN
RHONDDA VALLEY
RHOS -ON -SEA
RHYMNEY
ST. NEOTS
SCARBOROUGH
SHIPLEY
SHIPTON
STAVELEY
STOURBRIDGE
STORNAWAY
STEVENAGE
TALGARTH
TARBERT
TIVERTON
TREDEGAR
TUMMEL BRIDGE
TWEEDMOUTH
VALE OF LEVEN
WHITBY
WOOLER
WEARDALE

WELCOME TO

STAND 107
RADIO SHOW EARLS COURT

22 Aug. -2 Sept.

to see the latest TELENG developments

TELENG LIMITED, TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX.
Ingrebourne 42976-7-8
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WESTINGHOUSE r0
can supply unlimited quantities

SILICON
DIODES

types SxAR2 with p.i.v. of 1500 volts
and current outputs of 600 to 1100 mA.

WESTODES
are a special range of selenium diodes and assem-
blies that have been developed to meet the continuing
need of the electronic industry for a small and
convenient series of asymmetrical resistors. Three
types of standard housing can be supplied, the
choice depending on the electrical arrangement
needed and whether a sealed construction is
desirable.

For full details write to Department WW9I61, Unit
Section, Rectifier Division.

WESTINGHOUSE BRAKE AND SIGNAL CO. LTD.
82 York Way, King's Cross, London, N.1. TERminus 6432
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X,X

SPEAKER SYSTEMS

WITH CLEAN BASS
In each of these models L.F. output is
produced by a 12in. unit type WLS/12
fitted with a soft fibrous cone for smooth
response. The special roll surround permits
large distortion -free excursions with
fundamental resonance below 25 c/s.

VIILS/12

W3

W2
A two -speaker
model complete with
treble volume control.
Cabinet size 231 x 14 x
12in.
Weight 371b. complete.
Impedance 15 ohms.
Max. input 15 watts
£29/10/- complete, tax
free.

A three -speaker system
complete with midrange
and treble volume controls
Cabinet size, 28 x 14 x
12in.
Weight 48 lb. complete.
Impedance 15 ohms
Max. input 15 watts.
£39/10/- complete, tax
free.

Each model is available in choice of
walnut, oak or mahogany veneers. Also
available in whitewood slightly cheaper.
Tropical models with resin -bonded
plywood approximately £2 extra.

Catalogue giving full technical details,
response curves and oscillograms of the above
models available on request.

Wharfedale
WIRELESS WORKS LTD

W4
A four -speaker system
complete with
mid -range and
treble volume
controls.
Cabinet size 35 x 24 x 12in.
Weight 65 lb. complete.
Impedance 15 ohms.
Max. input 15 watts.
£49/101- complete, tax free.

IDLE BRADFORD Yorkshire

Telephone: Idle 1235/6 Telegrams: 'Wharfdel' Idle, Bradford.

f '
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NOT TO WORRY

Constant
voltage fi1

is
assured

with a

A VOLSTAT is the answer to many a.c. voltage
fluctuation problems. In most cases, a stand-
ard 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 recom-
mend 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.

VOLSTAT

COMPONENTS LIMITED
MAINS STABILIZATION DIVISION
ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  HAINAULT 4444
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BI -METAL FREE
THERMAL RELAYS!

This is the unique, patented movement which is fitted in all
CV THERMAL RELAYS.
It provides precision timing, low cost, and reliability with ex-
cellent environmental characteristics.

TIME DELAYS:
HEATERS:

TEMPERATURE:

REPEATABILITY:
EXPOSURE:

VIBRATION:

INSTANT RESET:

MECHANICAL:

From .2 to 500 seconds.
From .5 to 230 volts AC or DC
2 to 6 watts.
Fully compensated from
-65°C. to + 125'C.
Precision Types to +1%.
Sealed Types meet all applicable specifications. Un-
affected by position or altitude.
Types suitable for up to
20g. 2,000 c/s.
Special Types can repeat delay immediately after com-
pletion of previous cycle.
Relays can be supplied plug-in and solder -in, B7G and
Octal, printed circuit and sub -miniature.
Weight to 12 ozs.
Hermetically sealed and still adjustable or unsealed
with dust cover.

Prices from 6216 each

COVENTRY CONTROLS LTD
Godiva House Allesley Old Rd.

COVENTRY

TELEPHONE : COVENTRY 72055 A.I.D. & A.R.B. APPROVED
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141DCOLP\
ReTc1,7?acle Mark)

SOLDERING
EQUIPMENT

HIGHEST STANDARDS OBTAINED
Instruments and Bits for Solder Jointing

SUB -MINIATURE AUDIO CIRCUITS & GENERAL TELE-
COMMUNICATIONS ON BENCH LINE ASSEMBLY

ILLUSTRATED

BIT
INSTRUMENT

L.64

PROTECTIVE
SHIELD

L.68

ILL COMMUNICATIONS
Hecd office

ADCOLA PRODUCTS LTD.
ADCOLA HOUSE
GAUDEN ROAD
LONDON S.W.4

BRITISH

FOREIGN
PATENTS

REGISTERED
DESIGNS

Telephones MACaulay 4272 & 3101
Telegrams SOLIOINT, LONDON S.W.4

AUSTRALIAN OFFICE: 420 ST. KILDA ROAD, MELBOURNE, S.C.2

I LEVELL
PORTABLE

TRANSISTOR

R.C.

0

L
L

S

T

R
S

NOW

Frequency coverage 1.5 c/s to 150 kc/s in 5 ranges.
Output variable up to 2.5 V. into 600 ohms.
Attenuator steps -20 dB, -40 dB and -60 dB.
Distortion less than 0.1% at I kc/s.

Type TGI50: Sine wave only £27

Type TG150D: Sine and square waves £29

Type TG150M: As TG 150 +output meter £36

Type TG150DM: As TG150D +output meter £38

I LEVELL I

PORTABLE

TRANSISTOR

A.C.

V
0
L

M
E

T
E

R

Measures 50,0/ to 500 V. on 12 ranges.
Response +3 dB from 6 cis. to 250 kc/s.
High input impedance and low noise level.
Can be used as an amplifier with gain up

to 80 dB.
Type TM2B £36

LEVELL ELECTRONICS LTD.
10-12 ST. ALBANS RD., BARNET HERTS. BARnet 5028
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THE

TAPE

THAT'S

GOT

WHAT

IT

TAKES

Session in Kensington . . . Party in
Pimlico ? Just the time to get it good on
your tape recorder with GEVASONOR,
the magnetic tape that's really got
everything. For music, for voice, for
sound whatever the source, you really
must try GEVASONOR, the new tape
manufactured by GEVAERT Ltd.
Write for free descriptive leaflet.

GEVASONOR
MAGNETIC TAPE

GEVAERT LIMITED  GREAT WEST ROAD  BRENTFORD  MIDDLESEX GEVAERT TELEPHONE: ISL 2131
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"SIMPLEX" SOUND HEADS
STANDARD z TRACK MONAURAL

R/P ERASE
Gap .0002. .55 Inductance at I Kc. 7.5 MV. Output Dual gap. 20/25 v. at 55 Kc. Inductance .8 Mh
at I Kc. Fully Modulated Tape. at 60 Kc. -70 db. at I Kc. with I VA.

TWO NEW HEADS FOR TRANSISTOR
OPERATED EQUIPMENT

TYPE: HI -LO RECORD PLAY +-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. +-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 4-6 v.
This Head is dual wound, incorporating two coils; secondary winding giving 90 v. output to supply A.C. record bias
and supply for neon indicator. Used in conjunction with a simple oscillator (0081) will provide A.C. erasure from
a D.C. source. Consumption being .2vA at 50Kc. untuned or .I5vA tuned.
Standard " Simplex" mounting and physical dimensions.
Patent applied for.

STANDARD 4 TRACK FOUR TRACK
Stereo or Monaural operation.

R/P ERASE
Gap .000125. .55 Inductance at I Kc. 3 MV Output Single Gap. Impedance 300 ohms at 50 Kc. -70db
at I Kc. 0 to + 6 db at 10 Kc. Fully modulated Tape. with .6/1.0 VA.

Full specification, technical data and samples to the trade on request.

HOME and EXPORT ENQUIRIES INVITED.

TAPE HEADS LTD
(Formerly Bradmatic Productions Ltd.)

BARR STREET, BIRMINGHAM, 19' Telephone: NORthern 8091

ROTARY SWITCHES TYPE S.1450
SRDE type approved Laboratory kits available

TYPICAL SPECIFICATION
Initial contact resistance 5 mil maximum.
After 10,000 operations 10 rug maximum.

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

50 mA at 300v DC or AC.
500 mA at 30v DC or AC.
0.5 pF approx.

5 to 20 oz.ins., 360 to 1440 g.cms.

.. 0.26 oz., 7.35 g.

0.08 oz., 2.27 g.

ARDENTE ACOUSTIC LABORATORIES LTD
8-12 Minerva Road  North Acton  N W10
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Radiotelephones by ATE -a vital service for isolated localities

To drive a new highway through virgin
bush country, modern machinery, equip-
ment and materials-and modern methods
of communication-are essential. The men
on the spot can now have the benefit of a
first class telephone service by radio link to
supply and control centres in distant towns.
For such projects the new Type 800 equip-
ment in the ATE single channel VHF rural
radio -telephone range may well prove just
what the contractor needs. Exhaustively
tested under arduous tropical conditions,
Type 800 has already been proved
thoroughly dependable and efficient.

Blazing
a new trail

Extended frequency coverage over
VHF and UHF bands

New compact cabinet -type construction
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.,
C.O.T. and F.C.C. 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 410111 to ..

TYPE 800
ATE Radiotelephones are used
by industrial, mining, agricul-
tural, civil and military enter-
prises-and by research and
survey teams-in 60 countries.

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD
STROWGER HOUSE 8 ARUNDEL STREET  LONDON W.C.2. TELEPHONE: TEMPLE BAR 9262

AT 14021
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COMPACT HI-FI by atsts,toity

AM TUNER
Ferrite rod aerial, unique
second IF stage, and auto-
matic volume control pro-
vide good Continental recep-
tion. Miniature bright -line
tuning indicator.

STEREO CONTROL UNIT
Separate bass and treble tone controls. Wide range
balance control. Inputs for all pick-ups and tape
playback. Tape recording outputs. Booster unit
available for low output pick-ups. Stereo radio input
for possible future stereo broadcasts.

Write for descriptive literature (to Dept.
WS12) of this and the Stereo 55 Chassis (32
guineas) or call at your high fidelity dealer or
our Holloway Showroom for demonstration.
Open 9-5 including Saturday.

FM TUNER
High Fidelity tuner covering
the full VHF band (87-108
me/s). Automatic frequency
control ensures freedom from
drift and broad easy tuning.

TWO HI-FI AMPLIFIERS
Each amplifier provides 8 watts push-pull output, 16
watts total output for both mono and stereo. Negative
feedback over three stages in each amplifier. Frequency
response 20-30,000 c.p.s. ± 2 db. Alternative matching
for loudspeakers of any impedance.

All Combined in the
STEREO 12 Mk. 2. CHASSIS

42 GUINEAS
ARMSTRONG WIRELESS & CO. LTD WARLTERS ROAD, HOLLOWAY, LONDON, N.7 NORth 3213TELEVISION

WEYRAD P.50 TRANSISTOR COILS
AND I.F. TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/IAC M.W. OSCILLATOR COILS. For
176pF TUNING CONDENSER PRICE

P50/2CC 1st and 2nd I.F. TRANSFORMER
470 Kc/s. OPERATION. " Q " = 150 PRICE 5'7d.

(2 REQUIRED)
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s.
OPERATION. " Q " = 170 PRICE

RA2WL 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, 21 x 84 -in. ready drilled with component positions and references
printed on rear PRICE

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSIS-
TOR LONG AND MEDIUM WAVE SUPERHET PRICE

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

5'4d.

6'Od.

12f6d.

9'6d.

9'6d.

Z'Od.

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET
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TRIAXIOM
High Fidelity
Loudspeakers
now bring you
Single -Point
Sound Source !

3 inch diameter voice coils.  Frequency range
to 20,000 c.p.s.  Built-in crossover network
and variable L -pad balance control.

TRIAXIOM 415 -15 inch.
Thoroughbred in construction and performance.

The purity of sound reproduction extolls its own
virtues. Thousands of enthusiastic users throughout
the world are enjoying the truly satisfying natural
sound quality of Goodmans High Fidelity Loud-
speakers. This 15 inch diameter Triaxiom has power
handling capacity of 40 watts (zo watts U.K.). Funda-
mental resonance 25 c/s. Total flux 240,000 maxwells.

FOR OVERSEAS READERS ONLY.

TRIAXIOM 212 -r2 inch.

Goodmans Triaxiom range combine all the finest
features of a multi -speaker system into a single 3 -
element co -axially radiating unit, easy to install in a
simple enclosure. Triaxiom 212-12 inch diameter.
Total flux 178,000 maxwells. Power handling: 3o watts
(15 watts U.K. rating). Fundamental resonance 35 c/s.

TRIAXIOM 412 -z2 inch.
More value for your money, too! Combining bass,

mid -range, and treble frequency reproducers into one
unit means a substantial price saving-in addition to
the ease of mounting in your enclosure.

The Triaxiom 412-12 inch model offers greater
sensitivity (240,000 gauss) than the 212, with power
handling capacity of 4o watts (zo watts U.K.).

GOODMANS
INDUSTRIES, LIMITED.
Axiom Works, Wembley,
Middlesex, England.
Tel: WEMbley rzoo
Cables: Goodaxiom, Wembley,
England.

Available to Overseas readers only.

Post this coupon now for your FREE copy of the G' Range Loudspeaker Manual
Name
Address
Distributors in most Countries including :
CANADA - A. C. Simmonds & Sons Ltd., too Merton Street, Toronto 12.
AUSTRALIA-Brit. Merchandising Ptty. GPO Box 3456, Sydney.

GO5 WW
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Gaumont-
Kalee
Fluttermeter
Type 1740

Brief Technical Data
Operating carrier frequency 3,000 c.p.s.-±5%
Minimum Input signal 50 mV R.M.S.
Input. Impedance 1 Megohm.
Input amplifier bandwidth -3db at 2,500 and 3,503

c.p.s.

Effective limiter range 10d6.
Meter scaling-"Peak wow " 0 to ±1% (centre

zero).
" Wow " and ' Flutter " 0 to 1% and 0 to C.2%

R.M.S.
Crossover frequency 20 c.p.s.
" Flutter " meter response-3db at crossover.

-3dB at 200 c.o.s.
" Wow " meter response -3 cid at crossover.

- IdB at 0.5 :.p.s.
C.R.O. output frequency response level down to

zero frequency-3dB at 200 c.p.s.
3,000 c.p.s. oscillator output level

5V R.M.S. into 0.5 Megohm 100 mV R.M.S.
Into 500 ohms.

Accuracy: Meter presentations ±2% f.s.d.
Power consumption 35 watts.
Mains 100/150v. and 200/250v.
Single phase 45/60 c.p.s.

Watch that WOW!
with the Gaumont-Kalee

FLITTTFA METER
Accurate measurement of sound

equipment speed deviations

The Flutter Meter measures those
components which are commonly
described as " Wow " and " Flut-
ter " resulting from speed variations
in sound recorders and reproducers.
This instrument is equally suitable
for use with machines employing
perforated film, tape, wire or disc
records.
Type 1740 is of entirely new design.
More compact, lighter in weight and
costing considerably less than earlier
Gaumont-Kalee Flutter Meters,
but with the same high performance
and facilities.

Dimensions: Height 10+" 26.04 ,m
Width 124' 31.12 cm. Depth 14r 36.47 cm.
Nett Weight: 291b. 13.15 Kilos.

Wr to for full details to:

MM

'--11111111111111111111111111111111111111111111111111IIIIIIII2
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CRAFTSMAN MOTOR
The Craftsman 2 -speed motor fin-
ished in matt black and silver. Full
I2in. turntable. 34 and 45 r.p.m.
Synchronous motor, precision ground
and lapped shaft, nylon adjustable
bearings. Neon on/off light. Price
L18/13/I incl. tax.

IMPORTANT USERS OF GAUMONT-KALEE

FLUTTER METERS INCLUDE:

B.B.C. Television and Research.
Birmingham Sound Reproducers Ltd., (England).
Collaro Ltd.
Commission Superieure Technique, Paris.
Commonwealth of Australia, Melbourne.
Cornpagnia Commerciale di Cinematografia, Milan.
Dept. Posts and Telegraph, Dublin.
Egyptian State Broadcasting.
E.M.I. Research Laboratories.
Garrard Engineering and Manufacturing Co. Ltd.
Magnavox Corporation of U.S.A.
Marconi Wireless.
Ministry of Supply (U.K.).
Ministry of Transport and Civil Aviation (U.K.).
Mullard Ltd.
N.V. Philips' Gloeilampenfabrieken, Holland and
Denmark.
N.Z. Broadcasting System.
Post Office Research Department.
R.C.A. Photophone Ltd.
Southern Instruments Ltd.
Truvox Ltd.
Vortexion Ltd.
Westrex Co. Ltd.
Wright & Weaire Ltd., and users in India, Poland and
Hong Kong.

RANK PRECISION INDUSTRIES LTD
G.B-KALEE DIVISION (ITUDIO), WOODGER RD., LONDON, W.12, ENGLAND

Tel: SHEpherds Bush 2C50. Cables: RANKPRESTU, LONDON

EN NW
Traftsman

SERIES

SPEAKER
The new Craftsman Speakers.
Maximum performance for monaural
or stereo reproduction. New design
using vertical space, ideal for small
rooms. MAJOR -43 x 141in. dia.,
complete with 8in. and 3in. units,
40-15,000 cycles. £25/15/4 incl. tax.
MINOR -36 x dia. complete
with 8in. speaker, 40-12,000 cycles.
£16/5/6 incl. tax. Finished Vynair
plastic with walnut and black trim.

Please write for LEAFLETS
Also available
3 -speed motor.
C.S.I. and Mk. III stereo pickups.
Mk. II monaural heads.

A R SUGDEN &,C0(ENGINEERS) LTD. MARKET STREET, BRIGHOUSE
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with the NEW
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V.L.F. PHASE METER TYPE 281

FREQUENCY RANGE: 0.01 cis to 1 kcis.

PHASE INDICATION: A reading of phase angle is obtained
in one cycle by means of a brightened spot on a 6in. C.R. tube
having a circular trace and calibrated illuminated graticule.

PHASE ACCURACY: ±2°.

AMPLITUDE MEASUREMENT: By A.C. shift technique
using the built-in meter.
ACCURACY: ±5% or ±0.25 V whichever is the greater.

INPUT REQUIRED: In addition to the unknown input,
reference in -phase and quadrature signals are required. The V.L.F.
Signal Generator Type 257 provides suitable outputs over the range
0.03 to 30 cis.
INPUT LEVEL.: 1-300 volts peak. Measurements on signal
down to 0.1 volt peak possible with reduced accuracy.
D.C. COMPONENT: Facilities are provided for cancelling
out the D.C. component which may be ±1,000 volts maximum.
An L.F. Phase Meter Type 206 is also available for phase and ampli-
tude measurements on signals up to 100 kc/s.

FOR SERVO SYSTEM, V.L.F. NETWORK AND PROCESS CONTROL SYSTEM
ANALYSIS.

60 ,

IMMEDIATE DELIVERY. PRICE £195

Airiflc
AIRMEC LIMITED

High Wycombe, Bucks. Tel. High Wycombe 2501
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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.) 29i6 mains volt.
Ask for leaflet and
list of stockists.

ANT E X
7-8 IDOL LANE LONDON EC 3
Tel: MANsion House 2716

FULLY TYPE APPROVED
TO A.I.D., A.R.B., & ADMIRALTY

THE MOST RELIABLE

K 3,000 type RELAY

PLUG-IN PP

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
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vorpROIF,Ltk.

courtesy
of the English

Electric
Valve Co.

Ltd.

Photograph
by

IMAM
In this 15 kV high vacuum variable

capacitor-a typical example of the

range developed by the English

Electric Valve Company Limited

and the first commercially available

of British manufacture-a Hydroflex

flexible metal bellows allows the

capacitor plates to be moved to

different setting without the

vacuum seal being broken. Just

one of the 1,001 exceptional jobs

that can only be done with

Hydroflex metal bellows.

Can we help or advise you ?

Some other applications:

Temperature sensitive systems.
Pressure sensitive systems.
Flexible couplings.

011.111CNEt°FlEleAC seamless metakO°
B.30

DRAYTON CONTROLS LTD. BELLOWS DIVISION, BRIDGE WORKS, WEST DRAYTON, MIDDX. West Drayton 4012
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wiA)-aI.F.QI.F TRANSFORMERS
j REG,

IFT.11/465 KO and 1.6 Mc/s.
Miniature IF Transformers for 465 kc,'s or 1.6 mc, s. giving
excellent performance at low cost. Coils are litz wound and
permeability tuned with high-grade iron dust cores and silver
mica condensers. Screening can liin. x Fain. square. PRICE 6/6.

IFT.11/10.7 Mc/s.
Nominal frequency 10.7 mc/s. For IF stages of F.M. receivers
and converters. The Q of each winding is 90 and the coupling
critical. Construction and dimensions as above. PRICE 6/6.

IFT.11 /10.7/L
As above but with secondary tap for limiter input circuits.
PRICE 6/6.

IFT.6A and B 465 Ke,s.
or 1.6 Mels.

A Superior IF Transformer
for use in high quality receivers
and tuners. Permeability
tuned, litz wound coils, high-

grade iron dust cores and silver mica condensers.
Termination is made by four coloured flexible leads.
Coupling is optimum at 465 kc/s. and slightly sub -
optimum for increased selectivity at 1.6 mc/s. IFT.6A
has all the leads brought out at the bottom while
IFT.6B has a top screened grid lead. Screening can
31in. x 1 sin. square. PRICE: TYPE "A," 9/-.
PRICE: TYPE "B," 9 4.

IFT.12/85 Kc/s.
A narrow band 85 kc/s. IF Transformer for use in double superhet
communications receivers. The overall response of one trans-
former is approx. 3.5 kc/s at-6db. Dynamic resistance 500,000
ohms. Wound on a polystyrene former with iron -dust core tuning
and silver mica condensers. Screening can 21in. x lain. square.
PRICE 16J-.

ALL TRANSFORMERS ARE ALIGNED BEFORE
LEAVING THE WORKS

GENERAL CATALOGUE covering full range of components send 1,4d. in stamps. PLEASE SEND S.A.E. WITH ALL ENQUIRIES.

DENCO (CLACTON) LTD. (Dept. W.W.), 357/9 Old Road, Clacton -on -Sea, Essex

A SUPER -CLEAN 'HARD' PUMPING UNIT

WAS NEEDED TO EXHAUST MINIATURE

VALVES ON A PRODUCTION SCALE . . .

MINIATURE
VALVE

PUMPING
SYSTEM

Illustrated is ONE
unit from a 32 -head
exhausting installa-
tion for miniature
valves. Only 26in.
high, this unit in-
corporates two lin.
bore mercury vapour
pumps each with a
rotary backing pump,
magnetic and air re-
lease valves and con-
trol switches.

EDWARDS HIGH VACUUM LTD

SPEED/MO'
ONE INCH MERCURY VAPOUR
PUMPS WERE EXACTLY RIGHT!

For many applications in research

and industry we supply large

diffusion pumps capable of

removing tens of thousands of

litres of air every second.

In the electronic fields, however,

our miniature oil and mercury

pumps with their multi -stage jet

assemblies, fractionating and

self -purifying systems, provide

the same high vacuum

performance and are exactly

right for the processing of

electronic valves.

MANOR
ROYAL

CRAWLEY
Crawley 1500 SUSSEX ENGLAND
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The World's most
COMPREHENSIVE

mODELMULTI-METER

88A 20,000 o p v

D.C. Volts:

A.G. Volts:
D.C. mA.:
A.C. mA.:
Resistance:

Buzzer:
Decibels
Output:
Capacitance.
Inductance:

Accuracy:

RANGES
0-0.1-0.25-1-2.5-5- I 0-25-50-100-250-500-1,000-5,000.
25 Kv with adaptor Model 315C 14

0-1-2.5-5-10-25-50-100-250-500-1, 000-5,000 II
0-0.05-0. 10-0.25- I -2.5-5- I 0-25-50-100-250-500- I 000-10A 14

0-0.25-1-2.5-5- I 0-25-50-100-250-500-1,000 2,500-10A 13

I ohm to 50 megohms in five ranges with incorporated
batteries 5

for continuity test
-20 to +69db in nine ranges 9

measurements as A.G. volts
from 1,000 pf to 100 mf. (four ranges) 4

0.2-20H (two ranges). With external adaptor model 313D 2
Total 73

D.C. ranges 2% A.C., volt ranges 3%

OVERLOAD PROTECTION BUILT IN

TRADE ri , AVAILABLE
PRICE I 7 . I . t) FROM STOCK!

`Vista'
CONTEMPORARY

PANEL METERS
A completely new i ange of modern
style Panel Meters in 2"-6" mouldings
incorporating our well established
centre pole movement of extreme robust-
ness. Cases available in 4 different sizes.
Sensitivities from 5 micro amps. Very
competitive prices.

* OPEN SCALES
* MODERN DESIGN
* HIGH SENSITIVITY

See this instrument and the full
range of Taylor products on
STAND No. 110, National Radio

Show, Earls Court, August 23

to September 2.

Write for full details to:

TAYLOR ELECTRICAL INSTRUMENTS LTD., MONTROSE AVENUE, SLOUGH, BUCKS.

Tel: Slough 21381 Cables: Taylins Slough METAL INDUSTRIES GROUP
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163 Mains transformers for valve
and contact -cooled rectifiers, audio
output transformers and chokes and
fully described in Gardner's new
" S/M " Catalogue available on re-
quest.

Electrical characteristics, dimen-
sions, weights, fixing centres and
prices are fully described in this new
publication which includes the latest
additions to the Solent range (to
BSS 2214 group 10/55) and the high
performance but inexpensive "Mini -
ford " range. Typical frequency res-
ponse characteristics are also given.

Your copy of Gardners "S/M"

Catalogue can be obtained now by writing to

GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hams. Gardners
telephone Christchurch 1734

The new range o

WI MA

CAPACITORS

The new resin moulded and impregnated
paper -and -foil Capacitors. Temp. range
-55°C +100°C. Voltage range 250-1000 V.
D.C. High dielectric strength. Good
ionization and 1.R. properties. Excellent A.C.
characteristics.

Miniature low voltage electrolytics; now all -
welded electrodes, giving safe contact under
low volt tge and current. Substantial price
eductioas over the whole range.

Type M. Miniature metallized polyester
capacitors. Safe H.F. contact with very low
induction, with self -healing properties. Temp.
range - 55°C +100°C. New revised prices
showing substantial reductions on many types.
Type F. Polyester -and -foil capacitors.
Welded leads giving safe H.F. contact. Long
term stability. Temp. range -55°C +100°C.

Full technical specifications and prices from
Sole U.K. agents :

WAYCOM LIMITED
CAPACITY HOUSE, ROTHSAY STREET,
TOWER BRIDGE ROAD, LONDON, S.E.I.

Tel.: HO? 2615/9.
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Ferrite Circulators

X -BAND 3 -PORT FERRITE CIRCULATORS TYPES 5M16.1 AND 5M16.2A

I
I

I

SM161

Bandwidth 9375+100 Mc/s
Temperature Range.... -40 to 4- 65°C
Power Rating 50kW peak

50 W mean

Weight 12 oz

5M16.2A

8800+30 Mc/s
-40 to 4- 65°C
50 kW peak
50 W mean

6.5 oz

TUNABLE 4 -PORT FERRITE CIRCULATORS SERIES 10A16

I
I

Tuning Range 8000-9600 Mc/s

Power 20 Watts CW

Weight 42 lb

Performance at Performance for a
Centre Frequency bandwith of_30 Mc/s

1
Isolation > 30 db Isolation > 15 db
Insertion loss <3 db Loss < 0.4 db
V.S.W.R <1.25 V.S.W.R <1.25

3 -PORT FERRITE CIRCULATORS SERIES 11F16

FERRANTI
First into the future

Frequency Centred in the band 8000-10000 MO
Bandwidth Loss Isolation V.S.W.R.

< 0.10 db > 35 db
100 Mc/s < 0.15 db > 30 db
200 Mc/s < 0.20 db > 25 db
400 Mc/s < 0.25 db > 20 db
Max. Power 50 kW. Peak

1kW. Mean
Weight q lb approx.

1.05

1.08
1.12

1.20

Write for further details to:
FERRANTI LTD KING'S CROSS ROAD DUNDEE

Tel: DUNDEE 87141
DS/T 72
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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 electroly tics 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

Wolf
116-0.

NMI

alla

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 DETAILS

WOLF ELECTRIC TOOLS LIMITED  PIONEER WORKS
HANGER LANE  LONDON  W.5 Tel: PERIVALE 5631 (10 lines)
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COMPACT SPEAKERS

Built with watch -like precision this new range
of Elac miniature Loudspeakers provides the Set
Maker with the highest performance and space 2" (5.1 CM) Type 2SM

factor yet offered. Latest type " high energy "
solid slug magnets ensure maximum sensitivity.

2+" (5.7 CM) 2SS

Average frequency range 200/5000 cps, except
Model 33SL where range is extended (150/7000
cps). Standard voice coils 3, 15, 25, 35, and 80 ohms.
All models are in production.

3" (7.6 CM)

31" (8.6 CM)

3SL

33SL

*Ike

for leaflets and further details write to :

ELECTRO ACOUSTIC INDUSTRIES LTD.
Stamford Works, Broad Lane, London, N.I5. Tel: TOT 0505
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Makers of High Voltage Test I

Sets and other Electronic Equip-
ment for H.M. Government.

HETERODYNE FREQUENCY
METERS

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 Meters
range 125 KO to 20 Mc/s still available.
Provisional specifications on a new wide -range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 Kes to 1,000 Mc (higher under favourable condi-
tions) available to request.

A

-
INSTRUMENT

Complete Specification on application to:-

Sole Manufacturers TELEMECHANICS LTD
(Instrument Division Dept. W.W.8)

TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND
Telephone : Totton, Southampton 3666 Cables : Teleset," Totton, Southampton

Agents: Some overseas territories still available.

JAC . ' the big name in PRECISION components

Jackson Brothers' Stand Off Insulators and Terminal
Strips are used in large quantities by all the services and

in every branch of Electronics, Neucleonics and
Communications. Write now for fully illustrated list of

complete range of Stand Off Insulators comprising some 40 different types.

CP:14(4) K L

JACKSON BROS. (LONDON) LTD., KI NGSWAY-WADDON, SURREY
Telephone : Croydon 2754-5 Telegrams : Walfico, Souphone, London

Canadian Distributors:- Messrs. R. Mack & Co. Ltd., 1485, South. West Marine Drive, Vancouver 14, B.C., Canada
American Distributors :- Messrs. M. Swedgal Electronics, 258, Broadway, New York 7, U.S.A.
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Longer life
COLD SETTING SYSTEMS
(Non -Irritant)
A range of liquid hardeners is available
with gelation times from 30 minutes to
12 hours.
Heat distortion temperatures of around
140°C are obtainable after suitable post -
curing. Low erotherm temperatures.

for components
HOT SETTING SYSTEMS
These include solid and liquid resins for
use with anhydride and aromatic amine
hardeners used in the production of large
castings.

potted in
SPECIAL PURPOSE SYSTEMS
Polyfunctional resin with excellent high
temperature performance at low cost.
Thixotropic systems for dip -coating.
Conducting epoxide putties.
Non-cissing surface -coating resin.

EPOPHEN
Epoxide systems

Please write for full details

LEICESTER, LOVELL & CO. LTD., NORTH BADDESLEV, SOUTHAMPTON
TEL: ROWNHAMS 2131 GRAMS: STRONGLU, SOUTHAMPTON

T33A
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SPECIAL OFFERS !
JUST ARRIVED! BRAND NEW SPEAKERS. Individually
boxed. All 3-5 ohms. "Goodmans " 6" x 4", 13/-; 7" x 4", 13/6;
8" x 5", 16/6; 10" x 6", 21/6. " Kola " 7" x 4", 13/6. P.& P 1/6

each speaker.

DENCO 3-4 WATT AMPLIFIER. For Y.U. tape or mike. Com-
piete in hammer gold finish case. ONLY 4 gns. P & P 3/6.
BATTERY CHARGERS. 2 amp 6-12 v Brand new and boxed
Meter, etc. 49/6. P. & P. 3/6.
HEATER TRANSFORMER. 6.3 v 3 a. Fully impregnated 8/6
P. & P. 1/6.
TELESCOPIC AERIALS. For portables. 8/6. P. & P. 1/-.
PARMEKO MAINS TRANSFORMER. Primary 200-250 v.

Secondary 350-0-350 v. 70 mA. 6.3 v. 3 A. CT., 6.3 v. 3 A., 6.3 v. I A
" C " Core, fully impregnated. 50/-. P. & P. 3/-.
GRAM/TAPE DECK MOTORS. By famous maker 200/250 v
19/6 each. P. & P. 1/9.
COLLARO " STUDIO - TAPE DECK Brand new in original
maker's carton. 3 speeds, twin track. 7in. spools, press button con-
trols. ONLY f12/10/-. P. & P. 4/6.
B.B.C. BAND 1. T.V. PRE -AMPLIFIER. New and boxed with
6FI2 valve. ONLY 15/6. P. & P. 1/6.
PNEUMATIC LID STAY with pressure adiuster. Heavy duty,
10/- complete. P. & P. 1/6.

SWITCHES FOR MULLARD
ROTARY

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 WAFER
TRS. 3 valve pre -amp. High-pass Filter 8/4
TR6. 3 valve Tape amp. Record/Playback 16/6 SWITCHES
TR7. 3 valve Tape amp. Equaliser 714
TR8. Tape pre -amp. Record/Playback 16/6 A.B. Metal and
TR9. Tape pre -amp. Equaliser 7/4 N.S.F Made to
TRIO. Stereo pre -amp. Selector 18/6
TR II Stereo pre -amp. Channel earthing 9/6 order. Price

TRI2. Stereo pre -amp Stereo/Mono 9/6 list free on re -
Please add P. & P. 1/- per switch. quest.

_." BELLING
STEEL METER CASES

4 x 4 x 4in. Sloping Front 10 6
5 x 5 x 8in. Sloping Front 16 0

LEE" 6 x 6 x I2in. Sloping Front El 5 6
4 x 4 x tin. Rectangular 8 6
6 x 4 x 3in. Rectangular 10 0

COMPONENTS
Boxx66,,x3,1.i nRectangular

Rectangular
12 6
14 6

0 x 7 x 7in. Alum. Panel El 7 6
Full range in stock 2 x 7 x 7in. with Alum. Panel LI 14 0

4 x 7 x 7in. with Alum. Panel LI 17 6
including Unitors, 4 x 9 x 8in. with Alum. Panel E2 7 6

6 x 9 x 8in. with Alum. Panel E2 12 6Screenectors, etc. 6 x 11 x 8in. with Alum. Panel. E2 17 6

Send us details of 9 x 8 x I lin. with Alum. Panel E3 4 0
9 x II x 10in. with Alum. Panel E3 6 0

your requirements. ALSO FULL RANGE OF CHASSIS
Chassis and Case List Free on request.

LARGE STOCKISTS OF COMPONENTS & EQUIPMENT
By well-known Manufacturers including:  A.B. METAL PRODUCTS
 AVO  BELLING -LEE  BULGIN  COLVERN  DUBIL-
IER  ERIE  MORGANITE  MULLARD  PAINTON
 WELWYN  T.C.C.  WESTINGHOUSE.

JASON CONSTRUCTION,AL KITS
Complete range in stock

For the Hi-Fi Enthusiast !

OUR NEW DEMONSTRATION ROOM
Incorporates the latest High Fidelity equipment! Sincere advice and
courteate,rvice are just two reasons why Tele-Radio (1943) Ltd. is the
choic e High Fidelity enthusiast.
Stock -VS of  Acoustical  Decca  Ferrograph  Garrard
 G.E`IC.  Goodmans  Jason  Leak  Rogers  Tannoy
 Vortexion  Wharfedale, etc., etc.

0 Immediate dispatch of goods available
from stock.

 Carriage charged extra at cost.
 Goods sent to all parts of the world.

TELE-RADIO1 (1943) LTD.
189 EDGWARE ROAD,
LONDON, W.2 PAD. 4455/6

Telegrams: Goahead, London, W.2Our only address
Few mins. from Marble Arch  Open all day Saturday

The
Supeir
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
W 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.: MONateh 0391

Length, 10";
weight, A ozs.

For best results
with this iron

use ENTHOVEN

SUPERSPEED

CORED SOLDER

and ALUMINIUM

CORED SOLDER
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DA'XIT
Provisional Patent No. 39574/58

THE SIMPLE TO BUILD
INSTRUMENT CABINET

CONSTRUCTION SYSTEM

Yet another addition to the

range of products

Datum

DAKIT ADDS SIMPLICITY
TO VERSATILITY

Aluminium extruded sections
supplied in 6ft. lengths and

easily cut to size.

ELL-rico-- DATUM METAL PRODUCTS LTD.

The Dakit method of cabinet construction is the simplest and

most efficient of its type yet devised. It enables a wide variety of cabinet

shapes and sizes to be built up to your own requirements - quickly

and easily. A range of cutting jigs is available, and with a hacksaw and spanner

are the only other tools required. The extruded sections are securely

clamped in position by a single nut corner fixing, providing a strong, rigid

construction. The finished cabinets are most attractive, and where not

required for permanent installation may be rapidly dismantled

ready for other uses. A trial kit of parts is available-
send for full details today.

Single nut fixing for quick
construction.

Die-cast corner piece giving clean,

smooth appearance.

CABINETS CASES CONSOLES CHASSIS UNITS

Telephone: Watford 22351

Telegrams : Datum, Watford

COLNE WAY TRADING ESTATE WATFORD-BY-PASS  WATFORD HERTS
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ctivaztitzi
are making

under licence
the famous

AMERICAN
INTERNATIONAL T.R. SERIES WHICH ARE ALREADY

BEING USED IN VAST QUANTITIES IN
AMERICA AND OTHER COUNTRIES

 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 NA.

ENGINEERING AND MANUFACTURING CO. LTD.

Special Products Division,
23 Westminster Palace Gdns., Artillery Row, London, 8.W.1

ELECTRIC AND ELECTRONIC

MEASUREMENTS

VJOBULO-

SCOPE

231

Designed for the analysis of RF and IF stages of TV
receivers. Frequency coverage: 5 to 220 Mc/s in one
range. Attenuator maximum output 50 mV into
75 n. Total excursion: 0.5 to 20 Mc/s. Single trace
with zero reference line, double trace for phasing.
Oscilloscope fitted with high -gain vertical amplifier,
input attenuator graduated. Crystal controlled
marker generator. Up to 12 canals with sound and
video carriers. Marker pips spaced at I MO intervals
centered on the video carrier. Markers every Mc/s
from 5 to 50 Mc/s. Possible to use external marker
source. Sound carrier modulated for sound trap
adjustments.

PRECISION

IMPEDANCE

BRIDGE

626 B

Resistance: 0.01 to 10 Mn. Capacity: I pF to
100 /_,F, superposed DC 0 to 500 V. Inductance:
10 p.H to 1,000 H, superposed DC 0 to 100 mA.
Measures loss angle tangent and Q factor. Internal
measurement frequency-DC, 50 c/s, 1,000 c/s.

External measurement frequency possible.

OTHER PRODUCTS
AM & FM GENERATORS

TV SWEEP GENERATORS
OSCILLOSCOPES

IMPEDANCE BRIDGES

VALVE & TRANSISTOR
METERS

VALVE VOLTMETERS
MULTIRANGE METERS
PANEL METERS

Cie GENERALE DE METROLOGIE

P.O.B. 30, ANNECY, FRANCE

U.K. Representative:

METRIX INSTRUMENTS LTD.
54, VICTORIA ROAD, SURBITON, SURREY

Tel. Elmbridge 2776
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Technical Knowledge
pays dividends
for life

an educational ladder
People who have not had the advantage of full-time advanced technical education sometimes
feel that it is impossible to make up the lost ground. This is not true.
C.R.E.I. home study courses bring you individual tuition geared to your personal needs and
based on up -to- the -minute knowledge of technological development and industrial requirement.

Many of the leading electronics engineers in American Industry
and the American Services are C.R.E.I. trained. Now large numbers
of British students are also equipping themselves for better jobs
and higher pay by taking advantage of the unique C.R.E.I. facilities
for acquiring technical education of the highest standard without
interrupting their present employment.

THE MOST IMPORTANT STEP
With hard work and personal discipline you can use one of the
C.R.E.I. courses as the road to a _rewarding career. Each C.R.E.I.
student has a highly -qualified tutor taking a personal interest in
his progress. The most important step is the first one-to fill in
this coupon and to find out about the educational advantages that
C.R.E.I. Programmes can offer you-now.
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.

C.R.E.I. Courses are available in:
1. Electronic Engineering Technology
2. Mathematics for Electronic Engineers
3. Automation
4. Radar
5. Servo
6. Nuclear Engineering Technology

C.R.E.I. (The Capitol Radio Engineering In-
stitute) was founded in America 34 years ago.
Over 20,000 students take C.R.E.I. home study
programmes  every year. In the United
Kingdom, C.R.E.I. home study courses have
been accepted by all three Services.

TO: C.R.E.I. (LONDON), (DEPT. W9)
GRANVILLE HOUSE, 132/135 SLOANE STREET,

LONDON, S.W.1.

Please send me (for my information and
I entirely without obligation) full details of

the Educational Programmes offered by
I your Institute.

I

I
I

I
I

NAME

ADDRESS .

BACKGROUND EXPERIENCE

C.R.E.I. (LONDON), (DEPT. WD) GRANVILLE HOUSE,L 132/135

ORM IMO ---SLOANE STREET, LONDON, S. W.I.

I
I
I
I
I
I
I

I
I



60 WIRELESS WORLD SEPTEMBER, 1961

THE NEW VALVEHOLDER
FOR THE NEW B9D BASE

Send for technical information to:

McMURDO INSTRUMENT CO. LTD  ASHTEAD  SURREY  Telephone: ASHTEAD 3401
61 J1-6 613)

Speed production with

PNEUMATIC TOOLS
 Light  Powerful
 Reliable  Low cost

FULL DETAILS
WRITE FOR

aelaggigranr
Air Compressors

& Pneumatic
Tools

YOUR BEST INVESTMENT

Broom & Wade Ltd., P.O. Box No.1, High Wycombe,
Buck-

Telephone: High
Wycombe 1630

(10 lines)

Telegrams:
"Broom" High

Wycombe. Tele<
83-127.

ARO-BROOMWADE drill with lever -type con-
trol. Weighs less than Illb. Capacity -A-fin.

ARO - BROOMWADE
drill with pistol grip.
Weighs less than Iflb.
Capacity 3/16 -fin.

ARO - BROOMWADE
spring balancers save wear
on air hose or cable . . .

hold tools at just the right
height . . . reduce waste
motion and operator fati-
gue to a minimum. 51b.
and 10Ib. capacity.

ARO-BROOMWADE screwdriver/nutrunner is
quickly converted to either role. Adjustable clutch.
Reversible. Silent in operation. Weighs only 'fib.

627SAS
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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.

Our new competitive and more comprehensive price list
available on request.

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"

ALTRO
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SALFORD ELECTRICAL INSTRUMENTS LIMITED
PEEL WORKS, SILK STREET, SALFORD 3, LANCS. Tel: Blackfriars 6688 (8 lines)

London Sales Office: MAGNET HOUSE. KINGSWAY. W.C.2. Tel: Temple Bar 4668
A Subsidiary of THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND

COUNTER AND

FREQUENCY METER

Apotvt,Ar.
_...t

A
..,ta..., r

VOPP ri

GA IIg,N
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.

IN

Imo

 II   Ill     

Brief Specifications :
Frequency Measuring Range 0 to 1 Mc/s.

Measuring Time 1 misec, 10 m/sec, 100 misec,
1 sec and 10 sec.

Accuracy ± 1 pulse + quartz accuracy.
Time Measuring Range 10- to 10- sec.
Time Pulse 10u/sec, 100 4/sec, 1 misec,

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.

 
a

II II                  
D.I.A ) BERLIN

GERMAN DEMOCRATIC REPUBLIC

Apply to Sole Agents for U.K., Canada, Australia, New Zealand,
Singapore, Malaya, North and South Rhodesia, Nyasaland, Portugal.

SNS111.011.1

TELEMECHANICS LTD
Telemax Works, Brokenford Lane, Totton,
Southampton. Telephone: Totton, Southampton 3666
Cables: "Telenet" Totton, Southampton
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A FULL RANGE OF A.C.& D.C.

SOLENOIDS
PROMPT DELIVERY

Illustrated technical data sent on request :

ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS
Telephone : Stevenage 2110-7
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THE

SYMBOL OF A

MILLION

N.L._40ULDINGS

Fibreform mouldings are pre-eminent among fibre mouldings
and no indifferent moulding must be passed off as a Fibre
Form product.
For this reason the Company has adopted the if hallmark
for the convenience that it will afford both the Company and
its customers.
Fibreform mouldings may well improve your product and
effect worthwhile economies. Please explore the possibilities
with our technical representative.

Over 1 million large mouldings
produced last year.

Over 250 complex shapes-from
components to cabinets.

Complex shapes and large areas no problem.
Coloured and decorativefinishes no problem.
High impact resistance-excellent

strength/weight ratio.
The cheapest moulding for mass production

FIBREFORM
FIBROUS PLASTICS MOULDINGS

FIBRE FORM LIMITED
Garratt Mills Trewint Street Earisfield London SW18
Telephone: Wimbledon 2386-7

MIDLAND WORKS

Lower Gornal Near Dudley Worcestershire
Telephone: Sedgley 2766-7

QUINTET
OF BOOKS by G. A. BRIGGS

all readable and
entertaining

* A to Z in AUDIO
224 pages 160 illustrations

* STEREO HANDBOOK
146 pages 88 illustrations 10/6 (11/6 post free)

* LOUDSPEAKERS 5th Ed.
336 pages 230 illustrations 19/6 (20/9 post free)

SOUND REPRODUCTION 3rd Ed.
368 pages 315 illustrations 17/6 (18/6 post free)

PIANOS, PIANISTS & SO N ICS
190 pages 102 illustrations 10/6 (11/6 post free)

* With R. E. COOKE, B.Sc.(Eng.) as Technical Editor.
The above books are sold by many radio dealers and bookshops. In

ease of difficulty direct from

Wharfedale,
WIRELESS WORKS LTD

15/6 (16/6 post free)

IDLE
BRADFORD
Yorkshire
Telephone:
Idle 1235/6
Grams: 'W har fdel'
Idle Bradford

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver or Aluminium, etc.

BROOKES CRYSTALS LTD
Suppliers to Ministry of Supply, Home Office, B.B.C. etc.

LASSELL STREET, GREENWICH, S.E.I0
Phone: Greenwich 1828

Grams : Xtals, London, S.E.I0 Cables : Xtals, London
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Common -Emitter
Amplifier

Rc

e 2

FIRST STAGE

This article in the current August issue of

Electronic Technology shows how a simple

equivalent circuit fora transistor may be applied

with accuracy to an analysis of the common -

emitter amplifier. To enable the best tran-

sistor to be selected from a number of possible

types, when the maximum bandwidth is

required at a specified zero -frequency gain, a

formula is developed in terms of transistor
parameters. Finally, it is shown that theoreti-

cal results compare favourably with experi-

mental results.

POST THIS COUPON TODAY

SECOND STAGE

ARTICLES

IN THE SEPTEMBER ISSUE

INCLUDE:

Symbolic Logic
Elementary Boolean algebra is explained simply and

its application to the design of computer circuits is
discussed. Examples are given of how the states of a
number of flip-flops may be represented. It is shown
that algebraic simplification of the equations is
reflected in circuit simplification.

Transistor Current Gain at U.H.F.
This article describes how a coaxial -line system and

a twin -channel comparator are used to determine
amplitude and phase variations of transistor current
gain. The results in the frequency range 300 to 800
Mc/s are then compared with values obtained by a
bridge method.

Electronic
technology

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

Please enter my name as a subscriber to:

ELECTRONIC TECHNOLOGY for 12 months

commencing with the September issue.

I enclose remittance £3.7.0d.

(u.s.A. and CANADA $9.50) (THREE YEARS $19.00)

NAME

ADDRESS

DATE

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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Arcolectric SLIDE SWITCHES

C3t. No. T.225

6, 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

M. R. SUPPLIES, LTD
Universally recognised as suppliers of UP-TO-DATE MATERIAL which does the job
properly. Instant delivery. Careful packing. Satisfaction enured. 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. 27/6 (despatch 2/-).

SMALL GEARED MOTORS. Our well-known speciality. Over 1,000 different
final speeds and torques. Series wound (variable speed) and induction (constant
speed). Speed range 0.25 to 840 r.p.m. and torques up to 72 lb./in. Full details
in our our new List G114.361. Large range for immediate delivery from stock.

YNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 e. Self-starting, 2in
.da. by llin. deep. Choice of following shaft speeds: I rev, per second, 1 r.p.m.
12 r.p.h., 1 r.p.h., 1 rev. per 12 hours, 1 rev. per day. Any one 39/6 (des. 1/6). Also
high -torque model (G.E.C.), 6 r.p.m. 57/6 (des. 1/6). These are Imitable for display
work.
SLOW -SPEED INDUCTION MOTORS. Very limited offer of these brand new 6 -
Pole units, 1/16th H.P., 230/250 v., 50 o., 1 ph., 960 r.p.m. 28/17/6 (des. U.K.
6/6).
OPERATION COUNTERS (mechanical). Brand new units with continuous rotary
action, counting up to 6,000, forwards and backwards. One rev. per digit, with
1/10th indicator, will also count motor speeds. Suitable for tape recorder and film
work. Size 31in. by llin. square. 29/6 (des. 1/-).
EXTRACTION FANS. New miniature model complete with outside cowling and
indoor shutter, circular motor housing only 4ein. diameter. Easily mounted in small
window pane. Silent induction motor, 200/250 v. A.C. (no Interference), 3,500 elf,/
hour. Mounting instructions with each. Remarkable offer, 59/6 (despatch 3/6).
We still supply our well-known bin. (24/12/6). Bin. 10/51-) and 10in (25/12/Et
Extractors (des. any one 3/-). Details on request.
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. 2Iin., depth behind dial only lin. Very latest model. With dust cover 206
Ideepatch 1/6). Sets of three hands to fit, in good style for 5/71n. dia, 2/6 set, or
8/10in. dial 3/6 set.
AIR BLOWERS. Powered with BTH Cap./Ind. Motor, 230/250 v. A.C. Duty 190
CPAI (free air), 90 CFM at 1.41n. W.G. Overall length Illn., height Bin., width Bin.
Inlet 31in. dia. Outlet 3in. dia. Very efficient, complete with condenser, brand
new. E8/10/- (despatch U.K. 6/6).
SYNCHRONOUS TIME SWITCHES (Sangarno) 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, withday-omitting device (nee optional). Capacity 20 amps. Com-
pactly housed 41n. dia. 311n. deep. With full Instructions. 25/8/6 (despatch 2/6). Also
Smith's Relvoe Twin -circuit model 20 -amp. switching, 27/8/- (des. 2/6).
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job 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 2,6/15/-
01expateh 3/4.
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 c/s. 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 for many
other purposes-tape recorders, immersion heaters, eto. Capacity 25 amps., fitted
neon indicator. Housing fiin. eq. by 31in. 24/12/6 (despatch 31-).
M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1

(Telephone: MUSeum 2958)

Alternative fixing methods

 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
SW ITC I -I E S  LT ID

TRANSISTORISED
DC CONVERTERS

HIGH EFFICIENCY-over 80%.
Up to 400 watts -800 watts intermittent.
MANUALLY CONTROLLED FREQUENCY 50 cis -

60 c/s-400 c/s.
REED TYPE 50 c/s FREQUENCY METER fittei

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 12V, 24V, 32V, 50 V.

D.C.

CONVERSION

SPECIALISTS

VALRADIO LIMITED
DEPT. W.W./C. BROWELLS LANE, FELTHAM,

MIDDLESEX
Telephone: Feltham 4242.

Valradio end Stereosonoscope are the registered trade marks of Valradio Ltd.
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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 to' other jobs)-

MS4 is extraordinarily useful
* it's stable from -5o°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.

(Ms) 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.

MSEx3



68 WIRELESS WORLD SEPTEMBER, 1961

IF YOU^

I WANT4J1

II A WAVE GUIDED

J

. . . a radar wave directed through
a complex layout often in restricted
space, call in `Waveflex'-a unique
advance in waveguide technique. In the
`Waveflex' range of Flexible Waveguides
are the answers to a hundred -and -one
problems of complicated waveguide
plumbing.

The three types of WAVEFLEX Flexible Waveguides-
Twistable-flexible in E and H planes,
and twistable about the longitudinal
axis.
Non-twistable-flexible in E and H
planes.
Premoulded Twisted-flexible in E
and H planes, with a built-in longi-
tudinal twist. Premoulding relieves the
end connections of all twisting stresses,
and the angle of twist can be much
greater than with ordinary twistable
guides.
Manufactured under exacting scru-
tiny and tested to strict Government
specifications.
Ideally suited for use in pressurised
systems, remain stable when bent
or twisted, unaffected by extremes
of temperature.
Performance covers a broad band.
`Type approval' has been given by
the Royal Radar Establishment
and the Admiralty.

Waveflex guides are available in a range of lengths 3" to 36"
fitted with standard flanges. Special lengths and flanges can
be made to order. An additional range of short guides, under
6", are particularly useful as malalignment units and
vibration decouplers.

Write for full technical details to:-

GABRIEL MANUFACTURING CO. LTD.
Newton Road, Torquay, Devon. Telephone: Kingskerswell 3333

A MEMBER OF THE TECALEMIT GROUP OF COMPANIES

See the
Gabriel Exhibits

on Tecalernit
stand 177
S.B.A.C.

Farnborough

N72,T.nall.nK
FLEXIBLE AND TWISTABLE WAVEGUIDES

goodie(Euse

itadioopares
quality components

for design

development
and

prototype
work

Radiospares components are
delivered absolutely "by return"

MOULDED CONTROL KNOBS

TYPE 327
In Black, White or
Cream. Ii" long x r
wide x r deep.

TYPE 803
In White, Black, Grey
or Cream. Polished
metal dome. -Er dia.
x II" deep.

BRITISH AND

CONTINENTAL

MOULDINGS

TYPES X7, XII
In Black, Grey, Walnut

or Cream. X7. If"
top dia. x If" base dia.

x r deep.
XII. I*" top dia x 24"
base dia. x deep.

EXAMPLES FROM A
LARGE COMPETITIVE
RANGE AVAILABLE

EX STOCK

TYPE 877
Black Bakelite wing
knob f" dia. a f" deep.

TYPES A713, B7I2
In Walnut, Black or
Cream. A713. If" dia.
x I" deep. 8712. Ii"
dia. x f" 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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g% adeertkagesexiiredogia.
costaee !IP RADIO for

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.

E140.0.0

RADIO
SERVICES L;

issimmistaimaississatff

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 mc/s, 10.6-3.7 me/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. £55.0.0.

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.

£380.0.0

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 kcis,

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

30,000 kc/s. f 110 0.0.

LIVERPOOL, 4

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.

C33.0.0

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

Name

Address

A,ST 771/S COVACW 70 -DAY
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111E.66 n \ AA\

MODEI. LIO HIGH FIDELITY 10 WATT
AMPLIFIER

WITH SEPARATE PRE -AMPLIFIER
Supplied complete I

only (i.e. Main
Amplifier and Pre -amp.)

Retail
Price
GNS.

Size of main amplifier 9in. x 7in. x 5in ,

Pre -amp I lin. x 41in. x 21in. Front
Plate I2in. x 31in Stoned Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 10Ib. Pre -amp. 31b. For 50/60
c.p.s. A.C. 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 l0pfd.
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

d.b. to -9 d.b.
at 12,000 c.p.s.
Hum Level
- 70 d.b.
Filter
-7 d.b. at 9 Kcjs.
- 10 d.b. at -5 KO.

TRADE AND EXPORT ENQUIRIES TO:

LINEAR PRODUCTS LTD.

MU LLARD VALVES:
EF86 (I); ECC83 (2); EL84 (2);
EZ8I (I).

OUTPUT MATCHINGS
For 3 ohm and 15 ohm L/Speak-
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.

ELECTRON WORKS,
ARMLEY, LEEDS.

The L45. Compact High
Quality 4-5 watt amplifier
Size approx. 7-5-51in. 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: Vol.,Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3
ohm loudspeaker. Retail price 6511916.
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 11, 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.

Tel.: Leeds 63-0126
(3 lines)

Send us your enquiries for all types of

QUARTZ CRYSTALS
for:

RADIO FREQUENCY CONTROL
FILTER PURPOSES

ULTRASONIC PURPOSES
METALLIZED TO SUIT REQUIREMENTS

ANY SHAPE AND SIZE CUT TO SPECIFICATION

PIEZO LIMITED
26 St. Albans Rd., Watford, Herts. Tel : Watford 27808

., with Trigger -Action
Spring -Loaded Clips

PRESS TRIGGER
TO OPEN

RELEASE TO GRIP

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 0016

For Safety's Sake
use AVO Prodclips

Potent No. 748811

Safety first every time with these patented spring-
loaded AVO prodclips.
Clever:y 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, Multbninor and Avo Electronic
Test Meter Leads.

Post Free 15/- per pair
T ID AVOCET HOUSE . 92-96 VAUXHALL

BRIDGE ROAD, LONDON, S.W.1

VICtoria 3404 (12 lives)
A MEMBER Or THE METAL INDUSTRIES GROUP OF COMPANIES
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The answer
to your special glass problems

SOVIREL'S six basic glasses for valves, tubes and semi -conductors
Code Current Namd Sealing to Principal uses

S 746 03 SO 14 FeNiCo Alloys
( Nilo K, Kovar,

Therlo etc)

Power and transmitting valves
Camera and Storage Tubes
Special Tubes

S 747 n1 7056 FeNiCo Alloys All uses where halogen -free
( Nilo K, Kovar,

Therlo etc)
Glass required
Optical face plates

S 732 01 SOLIDEX Tungsten X- Ray -Tubes -Special Lamp Bulbs

S 740 01 B 40 Tungsten Power Valves -Special Lamp Bulbs

S 75001 MO Molybdenum X -Ray Tubes

S 190 01 G 12 Dumet
Chrome Iron Alloys Cathode -Ray Tubes

GLASS ENVELOPES AND TUBING FOR
a) Special cathode Ray Tubes
b) Camera Tubes, Storage and Display
c) X - Ray Tubes

d) Power and Transmitting Valves

BULBS FOR LIGHTING PURPOSES
a) Bulbs for Mercury Vapor Lamps
b) Bulbs for Projection Lamps

GLASS COMPONENTS FOR SEMI -CONDUCTORS
a) Diodes : cut, beads and envelopes
b) Transistors : all glass enclosures

sintered glass bases and beads
c) Rectifiers : beads

BULBS FOR CATHODE RAY TUBES

Agent For United Kingdom
UNIVER - Maurice CHEVALLIER
Napier House - 24-27 high -Holborn
LONDON W.C. I ANGLETERRE

SOVIREL

27, RUE DE LA MICHODIERE PARIS -2° - RIC. 52-25
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WE SEND THE BEST OF BRITAINS MI EVERYWHERE
PLEASE NOTE Prices quoted subject
to alteration in accordance to those
advertised by manufacturers at time
of receipt of order.
 RECORDERS
Vortexion W.V.A. £93 13 0
Vortexion W.V.B. £110 3 0
Vortexion W.V.C. StereoE148 10 0

Brennell Mk. V 64 gns.
Brennell 3 Star Stereo 89 gns.
Brenell M 88 gns.
Cossor 1601 4 Tr 37 gns.
Cossor 1602 4 Tr. 3 spd 59 gns.
Ferrograph 4AN 81 gns.
Ferrograph 4AH 86 gns.
Ferrograph 808 Stereo 105 gns.
Grundig TK I 26 gns.
Grundig TK55 Stereo 92 gns.
Grundig TK20 with Mic 42 gns.
Grundig TK24 55 gns.
Grundig TK30 65 gns.
Philips 4 Track EL 3542 59 gns.
Philips 4 Track Stereo 92 gns.
Philips 4 Track 34 gns.
Reflectograph "A" f Tr. 105 gns.
Reflectograph "B" 4 Tr. 115 gns.
Stuzzi Magnette 59 gns.
Stuzzi Tri-corder 63 gns.

 DECKS
Wearite 4A mono E36 10 0
Wearite 4B £41 10 0
Brenell Mk. V 28 gns.
Brenell Stereo Deck E33 16 0
Microphones by Lustraphone,
Acos, Simon, etc.

$268
$315
$425
$192
$267
$264
$111
$127
$243
$258
$315
$68

$276
$126
$165
$195
$117
$276
$102
$315
$345
$177
$189

$105
$119

$84
$101

Reslo,

AKG. C12, Condenser E185 0 0 $535
AKG, D.I9. Dynamic £19 10 0 $56

 TAPES BY ALL LEADING MAKERS
 SPEAKER SYSTEMS
Quad Electrostatic £52 0 0 $149
Wharfedale W.ISRS £17 10 0 $50
Wharfedale Super 12 RS £17 10 0 $50
Wharfedale W.I2 RS £10 10 0 $30
Wharfedale Coaxial 12 £25 0 0 $72
Wharfedale Golden 10 £8 14 II $20
Tannoy I 2in. Monitor £30 IS 0
Tannoy I5in. Monitor E37 10 0
WB. 1016 £7 12 3 $16
Good mans AL.120 £29 10 0 $84
Goodmans AL.I00 E23 10 0 $67
Good mans Triaxiom 0 0 $72
Good mans 300 El 1 5 9 $32
Good mans 400 £16 I 0 $41
Kelly Ribbon Mk. II £10 10 0 $30

 MOTORS AND PICK-UPS
Decca Stereo P.U. com-

plete £21 0 0
Lenco GL60 Trans. Unit E27 12 6
Garrard 301 E22 7 3
Garrard 4HF/Stereo P.U £19 4 8
Connoisseur Motor "B" E27 16 1

Connoisseur, 2 sp. Motor £16 13 I

Goldring 700 E9 14 9

 AMPLIFIERS & TUNERS
Quad 22 -Control Unit E25 0 0
Quad II Amplifier £22 10 0
Leak Stereo 20 Amp. £30 9 0
Leak Point One Pre -

Amp. £21 0 0

MODERN RECTRICS:(7)

$45
$60
$49
$45
$59
$36
$21

$73
$65
$87

$60

Rogers Junior Stereo E28 10 C

ARMSTRONG TUNERS AND
AMPLIFIERS
Quad FM Tuner E28 17 6 $60
Chapman AM/FM £29 8 0 $60
Enquiries for all items by firms men-
tionedin this advertisement invited.

BINSON " ECHOREC " UNITT1
- - -

BINSON STANDARD ECHOREC pre -I
amplifier unit enables echoes to be

I imposed on signals between micro-
phone (or other source) and amplifier
or recorder. 3 channels available, and
timing of echoes is controllable.
Details on request. 140 gns. $420
Binson " Baby Echorec," similar to
above, but for single -channel working.

100 gns. $300
PROFESSIONAL AND TRADE DIS-

LARGE AND UP-TO-DATE
STOCKS.

 FULL OFFICIAL RATES OF EX-
CHANGE FOR PAYMENT IN
ANY CURRENCY.

 MANY ITEMS FOR 110 VOLTS A.C.
 TRANSISTOR RADIOS.
 ACCESSORIES
 PROMPT REPLIES TO ENQUIRIES

Carriage charged at cost.
Export prices in U.S. dollars

120 SHAFTESBURY AVENUE
(3 mins. from Piccadiliy Circus and opposite

Columbia Cinema)
MI MIMI

Tel: TEN 7587 & COV 1703 Cabals: MODCHAREX, LONDON

$82

LONDON
w.1

A New addition to the
P.0.3000 TYPE RANGE

THE

"REMANENCE RELAY"

 Quotations by
return of post.

 Prototypes
within 48 hours.

This is a 3000 type relay capable of latching in the
energised position after the supply is removed,

until a suitable releasing current is applied in
the opposite direction. This releasing

current is control led by two
methods:-
I. With a single coil,
by reducing the operas-' ing current in reverse.

2. With a double coil,
via a pair of contacts
employed on the relay to
energise the second coil.

Information on any contact
arrangement to be em-
ployed can be obtained on
application.

0

NOW APPROVED
Ministry of Aviation E. I. D.

 RELAYS Type 600  Polarised  A.C. Relays  High Speed 
Uniselectors  Latching Relays  Magnetic Counters  Miniature
Sealed Relays. Available from stock or supplied to specification.

jack (Mega
0Epr.,,,, TUDOR PLACE , LONDON, WTI

TELEPHONES:MUSEUM 7560 LANIGHAM 4821

PATENT No.
829567

1111111111111111111111i111111111111111111111111111111111111111111111111111111111111111111IE

E..CECO

Vari-stat
THERMOSTATIC

SOLDERING IRON
INSTRUMENT SIZE

The thermostatic soldering iron
heats up very quickly (If mins.)
but never overheats or corrodes,
and weighs only 41 oz. The
thermostat is easily adjusted to suit
the grade of solder and keeps the
temperature to within 15°C. It
incorporates a micro -switch giving
snap action on -off with minimum
electrical interference. All parts of
the instrument are interchangeable.

LIST PRICE 79/6
Manufactured by:

CARDROSS
ENGINEERING CO.LTD.

WOODYARD ROAD

DUMBARTON
:771111111111111111111111111111111111111111H1111111111111111111111111111111111111111111111111fr;
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A GOOD `SCOPE

mx e1/0 bealf"

ELECTRONIC

EQUIPMENT

MANUFACTURERS

)

(_LJOyfignic

MODEL 381. Vertical amplifier bandwidth DC -9 mcis (-3dB) with
rise time of .06 µSec., and overshoot of less than 1%. Calibrated nine
stage frequency compensated input attenuator. In addition all the facilities
of a high class 3" general purpose oscilloscope. Unique mechanical
construction with all panels removable for ease of maintenance.
Convection cooled.

SEND FOR FULL TECHNICAL DETAILS

At its price the best value obtainable in this country-perhaps in the world.

£36 carriage paid

3-7, WINDMILL LANE, LONDON, E.15

Telephone: MARyland 6247
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11Bn1ellec CERAMICS
for the ELECTRONIC INDUSTRY

(and Electrical Appliance Manufacture)

Frequelex-for highTrequency insulation.

 Refractories for high -temperature insulation.

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: Bullers, Stoke-on-Trent
London Office: 6 Laurence Pountney Hill, E.C.4

Phone: MANsion House 9971

The Complex -Number Slide Rule
To multiply or divide complex

numbers with the same facility
and accuracy as a conventional

slide rule.

Write for full
details (WW6 1.)

Sole Manufacturers

STANLEY
W. F. STANLEY & CO., LIMITED,
NEW ELTHAM, LONDON, S.E.9.

Sole Agents Abroad

K. G. Khosla & Co.,
(Private Limited)

1, Deshbandhu Gupta
Road, New Delhi -1.

India.

Etabits Octave Houart,
14, Quai Tinunermans,

Sclessin-lez-Liege,
Belgium.

R. H. Cunningham
P.T.W. Ltd., 2-6 Brom-
ham Place, Richmond

E.1, Australia.

MODEL "Q"

AUTOMATIC COIL
WINDING MACHINES

AND HAND WINDING MACHINES
For Layer Wound Coils. Wave Wound Coils.

Strip Winding Machines.
For Wire Gauges from 10 to 50 S.W.G.

Machines supplied complete with Motor, Clutch, and Cabinet Stand or
to Customer's Specifications.

Manufacturers of High Class Winding Machines for Thirty Years.

ETA TOOL CO. LTD.
29a WELFORD ROAD, LEICESTER.

Phone: Leicester 56386 Groins: Leicester 56386.



SEPTEMBER, 1961 WIRELESS WORLD 75

THE

INSTRUMENTATION
PEOPLE

VARIABLE VOLTAGE TRANSFORMERS
TYPE B5
5 amp. 269 v. output, as
illustrated E8 10 0

TYPE BIO
10 amp. 260 v. output El7 15 0

TYPE B20
20 amp. 260 v. output E32 0 0

Large easily read Dial calibrated 0-260 v. Totally
enclosed with Input and Output Terminals.
Ideally suited for Laboratory experimental work
and Schools.

INSTRUMENTATION
Control installation for all industrial and commercial
processes.
Many hours of frustration and unnecessary expense can be
avoided by co-operation in the initial stages between mech-
anical and electronic engineers.
If you have any control problems we would be very pleased
to offer you our experience and advice.

TRANSFORMERS & SATURABLE REACTORS
IvA-30kvA

Complete systems, engineered to your specification, for
any type of variable power output.

THE ELECTRONIC & MECHANICAL ENG. CO. LTD.
FORGE LANE, HALESOWEN, BIRMINGHAM

Telephone: Telegrams: EMEC
Halesowen 2656 Halesowen, Birminghamoo

From a pin

to a

battleship?

Not quite in our line. But the new DTV Hand-
book covers a wide range of equipment and
materials for Electronics in Industry . . an
indispensable guide to the technician and buyer.
It includes the newest equipment from the DTV
Group itself, and its well worth keeping by on
your desk.
 Ask for your free copy today and if any other
departments in your organisation would like one,
just let us know.

Service to the Electronics Industry ...
The DTV Group

DIRECT TV REPLACEMENTS LTD. DIRECT TV
WINDINGS LTD. BEULAH ELECTRONICS

Dept. WW, 138 Lewisham Way, New Cross,
London, S.E. I 4. TIDeway 6666

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) 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 £1/15/6.
Complete kit, standard cabinet with

one 9 x 5in. speaker 25 gns.
Or deposit of £10 and 12 monthly pay-
ments of E1/10/6.
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 106in. x
71in. x 30.n. Weight with batteries approx. 5 lb.
£25 only-limited quantity.

GENERAL SONIC
RADIOS

92 CALEDONIAN ROAD,
LONDON, N.1.

TELEPHONE : TERMINUS 0322
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a.

or controlling
HT of HF
enerators

Ed ;swan Mercury Vapour Grid Controlled Rectifier Type 21 N12

This Ediswan Valve is specially designed for controlling
the HT supply of High Frequency heating equipment.
With a PIV rating of 10 kV at 3 amps plus a maximum
surge rating of 20 kV PINT, it fills a gap not previously
covered by any other valve of this type. It is surprisingly
small for a valve with such a power handling capacity,
and as it has been produced specifically for this work it
costs less than any other available type that might be
adapted for the purpose.

BRIEF SPECIFICATION

Heater Voltage (Volts) 5 ± 5%

RATINGS
Neater Current (nominal) (Amps)

Absolute maximum PIV surge rating (kV)

5

20

Maximum Mean Cathode Current (Amps) 3

MOUNTING POSITION Base Down (Vertical)

Overall Length 248 mm

MAXIMUM DIMENSIONS Diameter 51 mm

Seated Height 240 mm

If you want to know more about lists valve and discuss its application to your own equipment-write to us

EDISWAN INDUSTRIAL VALVES & CRT's
Associated Electrical Industries Limited
Radio & Electronic Components Division
155 CHARING CROSS ROAD, LONDON WC2 TELEPHONE GERrard 9797

TA 1616,'(16
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" RelliKg-Lee"
COAXIAL
PLUGS &
SOCKETS

Safe-tough-and fitting all standard input sockets of British television
sets, this well-known co -axial plug fully meets the growing requirement
for domestic equipment which is intrinsically safe, i.e., completely
isolated from supply mains.

All exposed portions of the body are shrouded in black nylon which, be-
sides being an excellent insulator, possesses great mechanical strength.
This connector will support the full weight of a grown man without breaking.

Specification: B.S. 3041:1958.

Cable loading: Coaxial, a in. to in. overall dia.; inner conductor
0.048 in. max. dia.

L734/P/AI Free Plug
L734/J/AI Free Socket

"Belling -Lee" coaxial connectors
are designed to provide the most
efficient general purpose termina-
tions possible for solid dielectric or
semi -air -spaced cables between r
and *" outside diameter.

L604/S/Cd Fixed Socket
L734/S Fixed Socket (Flush Mtg.)
L603 Insulated Fixed Socket
L6I7 Bulkhead Adaptor
LI421 Bulkhead Socket
L6I6 Line Coupling

Most "Belling -Lee" products
are covered by patents or
registered designs or applica-
tions.

U.K. Patents: 679410, 695439.

I-

These are the
connectors on

which the
RECMF

standards and
subsequently
BS plugs and

sockets
were based.

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND

Telephone: Enfield 5393 Telegrams: Radiobel. Enfield

" BELLING -LEE " NOTES
No. 32 of a Series

Some mechanical aspects of
design: Part 5.

Having indicated the more import-
ant aspects of contact design, we come
to the insulator on which they are
mounted. In a simple connector this
may consist of a plate of suitable
material, but more intricate com-
ponents call for complex shapes which,
if production quantities warrant it,
are conveniently obtained by mould-
ing techniques.

Confining ourselves to the vast
range of materials which are covered
by the omnibus title of " plastics,"
these may be broadly classified in two
main categories, the thermo-plastics,
and those which are thermo-setting.
The former can always be softened
by heating and can then be reshaped,
but the latter, after initial moulding
and curing, do not become plastic
when re -heated; they may be dis-
torted, and ultimately they blister,
char, and undergo a radical change in
composition and properties. Thermo-
plastic materials are also damaged by
excessive heating, of course.

The temperature at which thermo-
plastics soften is relatively low (mostly
well below 150'C), and this does im-
pose some limitation on the range of
applications to which they can be
put. Apart from overall changes of
configuration which they experience
at elevated temperatures, metal in-
serts may become displaced in the
process of soldering unless a certain
amount of care is exercised. Some
types even suffer a change of shape at
ordinary room temperatures under
very light pressures which may be
no more than their own weight. This
is called " cold flow," and pitch
gives a striking demonstration of the
effect; obviously such materials are
mechanically unstable and useless for
making precision parts.

Apart from the characteristic limi-
tation however, there are a number
of thermo-plastic materials which
possess excellent electrical properties,
and, due to this and the comparative
ease with which they can be moulded
(relatively low pressures as well as
temperatures are involved), they have
achieved widespread use as
electrical insulators for moderate
temperature work. The most import-
ant of these are cellulose acetate,
polystyrene, polyethylene, poly -vinyl
chloride, nylon, and now polypropy-
lene. Thermo -setting materials re-
quire higher moulding temperatures
and pressures, and have higher work-
ing temperatures, and greater mech-
anical rigidity, but electrical charac-
teristics which are less good than the
best of the thermo-plastics, being
markedly inferior at very high fre-
quencies although many of them
make excellent insulators for medium
and low frequency applications.

(To Fe continued)
Advertisement of

BELLING & LEE LTD
Great Cambridge Road, Enfield,

Middx.
Written 18th July, 1961
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DON'T

MUFFLE

THE

MUSIC
Unfair to flautists ! If you stifle the input with
a poor microphone, you trifle with the output from
the speaker. Do the right thing by the performer
and the composer, by the tape recorder and
by your ear. Use the right microphone. Use an
Acos microphone. An important new one
has recently been added to the range.

MIC 45
Acos Mic 45 is an attractive, and

practical dual-purpose micro-
phone, with up-to-date styling

and clean-cut lines: it fits snugly
into the hand, or is a desk

microphone with built-in stand.
High sensitivity and smooth,
uniform response make it the

ideal choice for a wide range of
uses, from music to dictation.

Output -52 dB ref tVidyne/cmz ;
frequency response 50-6,000 c/s ;

UK retail price £2.0.0.

460
ARE%DOING THINGS IN STYLI

USE AN

ACOS

MIC 45

MICROPHONE

COSMOCORD LTD WALTHAM CROSS HERTS TEL: WALTHAM CROSS 27331
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FIRST
RAILWAY
MICROWAVE
RADIO
TELEPHONE
SYSTEM
IN
BRITAIN

British Railways first microwave
multichannel system from Newcastle to York

via Darlington will have a 300
telephone channel capacity. The system

allows for channels to be dropped off at
intermediate points and can accommodate

high speed data transmission.

MARCONI

300 Channels

between

Newcastle and York

81

COMPLETE COMMUNICATION SYSTEMS

SURVEYED PLANNED INSTALLED MAINTAINED

COMMUNICATIONS DIVISION, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND.
HIS
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the marvels of
today's electronics
rely in no small way
upon

`SUFLEX'
BRAIDED
SLEEVING

Various Braids combined with different
bonding, impregnating or coating substances
give a wide range of electrical and tempera-
ture characteristics but Braided Sleevings
nave one common characteristic, remarkably
high mechanical strength.

Braid
Bonding, Im-

pregnating or
Coating Material

Tem-
perature
Category

Dielectric
Strength

Terylene Varnish (Ch! Based) 120 C
Class E

3.000 V.

Cotton or
Rayon

Varnish (Oil Based) 105 C
Class A

1.500 V. or
3,000 V.

Glass
Braid

Varnish (Oil Based) 120 C 1,500 V. or
3.000 V.

Glass P.V.C. 130C
Class B

5.000 V.

Glass Silicone Resin 250 C
Class H

800 V.

Glass None (Heat treated) 450-C 600 V.

Gi ass Identificatioi Dye 450 C
(Colours
fade 180 C)

600 V.

Send now for the new SUFLEX Braided
Sleeving sample card which also contains full
details and specifications

SUFT ,F( LIMITED
54 Uxbridge Road. Ealing
London W.5 Tel: EALing 7733
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THE MARK IV CAMERA CHAIN
Marconi's pioneered the use of the 41 inch Image
Orthicon Camera using the tube developed by their
associates, the English Electric Valve Company.
Marconi's have amassed more 'know-how' on the use of
the 4i inch Image Orthicon than any other manufacturer.

OVER 600 MARCONI IMAGE

ORTHICON CAMERA CHAINS

HAVE BEEN SOLD

THROUGHOUT THE WORLD

MARCONI
COMPLETE SOUND AND TELEVISION SYSTEMS

BD 863 MARK IV
IMAGE

ORTHICON
CAMERA

EXTREME STABILITY
Novel circuit design and careful choice of
components give such a high degree of stability
that operational controls have been removed
from the camera.

FIRST CLASS PICTURE QUALITY

The 41 inch Image Orthicon tube gives a picture
quality substantially better than any other type
or size.

LIGHT AND COMPACT
By reducing and simplifying the camera
electronics its weight has been held below
too lb. and its size made correspondingly small.

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED CHELMSFORD  ESSEX  ENGLAND
M4D
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Mit

Now approved for the British Army
THE HF156 manpack transmitter/receiver is a thor-
oughly reliable, robust, fully sealed and entirely self-
contained portable set for active service in extreme
climatic conditions. Six crystal -controlled channels,
extreme simplicity of operation and exceptional range
on voice and CW are some of the many features that
stood out during extensive user trials in the Far East.
The military -type one-man canvas pack in the picture
above contains the combined transmitter/receiver and
power supply and the aerial loading unit. A pocket
contains handset, morse key and headset with boom
microphone when they are not in use. A sectional rod
aerial and its flexible base are also carried. Dipole and
end -fed aerials, in a separate haversack, need be car-
ried only when required. Provision is also made for
vehicle -borne operation and for the use of non -spill-
able lead/acid accumulators or dry batteries, greatly
increasing the versatility of this latest set in the BCC
HF15 series.

Ask for a leaflet describing the HF156 and the addi-
tional facilities for vehicle -borne operation and for
power supply from lead/acid accumulators or dry
batteries.

BCC also design, engineer. instal and
service complete communications
systems. Our advisory service would
be glad to have the opportunity of

helping you.

BRITISH COMMUNICATIONS CORPORATION LIMITED

HIGH WYCOMBE BUCKS Tel: HIGH WYCOMBE 2501
GRAMS: BEECEECEE HIGH WYCOMBE AND AT WEMBLEY
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IAspects of design
Fig. 1 illustrates the circuit of a typical Stabilised Power Supply
employing a series regulator valve VI, triode connected, a simple
pentode shunt amplifier V, and a gas discharge tube Vs as a
voltage reference. A fraction of the output voltage, determined
by the setting of VR1, is compared with the voltage at V3 and
the difference, amplified by V2 controls the bias and hence the
impedance of the valve V 1. Thus the series valve VI must
accommodate variations of input volts, output volts and output
current by changes of " anode to cathode " and " grid to cathode"
volts, and these voltage excursions must be made subject to the
following limitations:

(a) VI must not pass positive grid current.
(b) The rated voltages and dissipations must not be ex-

ceeded.
The design specification of a stabilised power supply should

include a statement of the following:
1. The required maximum output voltage Vmax
2. The required maximum output current 1m..
3. The input mains voltage variations to be accommodated
4. The regulation characteristic of the input rectifier circuit

which will include a value of ripple voltage and the probable
spread of output voltage due to production tolerances in
rectifier and circuit components.

From this specification the working point of V1 is determined
so that the anode to cathode voltage is as low as possible con-
sistent with conditions (2) and (a) above. This ensures that the
anode voltage and the effects of input voltage variations are at a
minimum.

Start of positive grid
current in a thermionic
valve usually occurs at a
grid potential between - 1 V
and 0, and VI must therefore
be capable of passing
throughout its life at a bias
greater than -1.0 V. A
limit is thus set on the mini-
mum anode to cathode
voltage of Vs which is
determined by constructing
an "end of life limit"
curve on the I.IV. charac-
teristic. In the absence of
other information this can be
approximated by a reduction
of the anode current by 35%
at all parts on the published
I./V. curve for Vg = -1 V.
This is shown by the curve
All on Fig. 2 which gives
the characteristics of a typical
series regulator valve. The
intersection of this curve

with Im,x shows the minimum anode to cathode voltage of Vt.
Added to V m.x, this figure gives the output required for a low
limit rectifier at the trough of the ripple cycle when the mains
input is at a minimum. Then from the specification (4) for the
rectifier circuit, the locus of the change of rectifier output volts
with low limit rectifier at low mains volts is calculated and is
shown plotted as curve CD in Fig. 2. The intersection of curve
CD with the voltage axis at C shows the low limit of input volts,
and from this the nominal and maximum mains input volts are
calculated.

The rectifier output locus for a high limit rectifier at high mains
volts is drawn as curve EF in Fig. 2, intersecting 41.x at point
F which must lie to the left of point G, the intersection of
with the maximum dissipation line. FG represents the
permissible range of output voltage at Im., before the maximum
dissipation is exceeded. The corresponding range at any lower
current can be obtained by drawing the same high limit locus
through the point of intersection of the required current and
maximum dissipation lines.

The lowest output current obtainable from the supply is a
function of the maximum bias of V1 and is determined by the

SHUNT
VALVE

"2

VOLTAGE
REFERENCE

V3

SERIES
VALVE
VI

F/G. /

VRI

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

SERIES REGULATOR

VALVES IN STABILISED

POWER SUPPLIES

intersection of the GH locus with the relevant I./V . charac-
teristics. This figure is that of a high current or long grid base
limit valve which, in the absence of other information, can be
approximated from the corresponding published curve by a shift
in anode volts of about - 15%.

The maximum bias of Vs is either the maximum permitted
by the voltage ratings of VI or the maximum available from the
output of V2. The latter value is set by the conditions that (1)
V2 shall not operate below the knee of its I .IV. characteristic,
and (2) it shall not run with positive grid current flow. Violation
of either of these conditions results in serious loss of amplifier

250

200

50

ioo

50

TRIODE
GRIP

CONNECTED

URRENT

Vp-20APPROX.
STARTS AT

Al1 AIIr
Ai1f Arik-447/ ,4',:l

:ot--
A 100 200 J

ANODE VOLTAGE -VOLTS

500

gain. Condition (1) is only of importance when the volts across
Vy are less than 100 V. Condition (2) depends to some extent on
the value of R. and a large value of this resistor reduces the
likelihood of positive grid current flow. On the other hand,
too large a value may mean that V2 operates near its cut-off and
the effects of negative grid current in 'V 1 are greater. The anode
current of Vy should be substantially greater than the maximum
negative grid current of V t.
EXAMPLE

Given (1) Maximum output voltage 250 V
(2) Maximum output current 120 mA
(3) Mains variation ± 10%
(4) Rectifier circuit having an output impedance (r,) of

500 n ± 10% and a ripple voltage of 5 volts peak at
120 mA. (This can be only a tentative specification
at this stage because the input volts are not yet
determined).

Using an SllEl2 as the series valve:
Maximum anode watts (triode connected)
Max. screen grid voltage
Max. control grid volts
Minimum anode to cathode volts (see curve AB)
Minimum rectifier output (allowing 5 V peak ripple)
Maximum volts drop in rectifiera t 120 mA ( r. x 1.1)
Minimum input volts --- 66 101 + 250
Maximum input volts
Nominal input volts
Nominal volts across VI I (see locus JK)
Nominal bias volts on V t
Minimum volts drop across rectifier at 120 mA

(I,., r, x 0.9)
Maximum rectifier output at 120 mA
Maximum volts across series valve

30 W
300 V
100 V
96 V

101 V
66 V

417 V
510 V
464 V
154 V

17 V

54 V
456 V
206 V

Therefore output voltage may be reduced 44 volts before 30 W are
dissipated.

At 10 mA a high limit valve would require a bias of - 80 V
which is well within the requirements for maximum bias of V1.

A reasonable anode current for V2 would be .5 mA giving an
anode load of 270 ka.
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NEW TRIODE TETRODE FOR SYNC SEPARATOR CIRCUITS

MAZDA 30FL13
The 30FL13 consists of a high slope tetrode with frame grid

construction and a general purpose triode for use in television
sync. separator circuits. The short grid base and high slope
of the tetrode enable good pulse limiting to be obtained with
the anode load resistance directly connected to the HT line
and a fairly high screen voltage.

The triode has identical characteristics to the 6/30L2.
Heater current (amps) .. Is 0.3
Heater voltage (volts) .. Vs 10.0

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings

Triode Tetrode
Anode Dissipation (watts) .. N(...) 1.5 1.5
Screen Grid Dissipation (watts) pg2(z) - 0.5
Anode Voltage (volts) .. V.( ) 250 250
Screen Grid Voltage (volts) .. Vg2(mAA) - 250
Heater to Cathode

Voltage (volts rms) .. VIL-k(max)rm.150* 150*
*Measured with respect to the higher potential heater pin.

Inter -Electrode Capacitancest(pF)
30

Triode Tetrode
Input .. .. Cis 2.3 10
Output Cunt 2.0 2.6
Control Grid to Anode .. cg-. 2.4 0.04
Grid Triode to Grid I Tetrode cgt-gi 0.003
Anode Triode to Anode Tetrode cat-aq 0.012
Grid Triode to Anode Tetrode cgt-aq 0.004 20

Anode Triode to Grid 1 Tetrode cat- gi 0.008
tMeasured in fully shielded socket without can.

TETRODE CHARACTERISTICS
10

i,upply Voltage (volts) .. V b 200
Anode Load Resistance (k 12) . . R. 4.7
Screen Grid Voltage (volts) .. VAR 80
Control Grid Voltage (volts) .. Vgi - 0.6 -1.5
Anode Current (mA) .. .. I. 4 0.1

TRIODE CHARACTERISTICS
Anode Voltage (volts) .. V. 200
Anode Current (mA) .. .. I. 10
Mutual Conductance (mA/V) gm 3.4
Amplification Factor .. . . /.. 18

Mounting position: Unrestricted.
Base: B9A (Noval).
Connections :

aq at

Maximum Dimensions (mm)
Overall Length .. 56
Seated Height .. 49
Diameter .. 22.2

Thorn-A.E.I. Radio Valves & Tubes Ltd
155 Charing Cross Road. London, W.C.2

Tel: GERrard 9797. Grams: Sieswan, VVestcent, London.

Tentative Characteristic Curves of
Mazda Valve Type 30FL13
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BRITAIN'S MOST
COMPREHENSIVE

PRACTICAL COURSE
in RADIO ELECTRONICS

TELEVISION !
MESE SPEC/.4'1 TRAIN/NC
KITS YOURS TO KEEP

Multi - Range
TEST METER

CATHODE RAY
OSCILLOSCOPE

AM and VHF/FM
LUXURY RECEIVER

SIGNAL GENERATOR

IHIIIWIIIHH1 Complete set of

Picture Way books and

Experimental Manuals

WIRELESS WORLD 87

/AV IV/ AmsTER
EIECTRON/i-

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 'pic-

ture way' theory books.
 Modern test - yourself

examination sheets.
 Study programme.
 Unlimited consulta-

tion with Tutors.

/
FF2EE

BROCHURE
POST NOW

RADIOSTRUCTOR
TO: RADIOSTRUGTOR (DEPT. M.66)

READING, BERKS.

NAME

ADDRESS

(BLOCK CAPITALS, PLEASE)

Date
(We do not employ Representatives.)

9/61
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REDIFON G.I90 I kw TRANSMITTER
118-135 Mc/s without component change
High level AM modulation
Direct reading v.s.w.r. indication
Harmonic and spurious radiation
80dB below fundamental
Power supply 100-125 or 200-250 volts
50/60 c/s., single phase

Redifon Limited Communications Sales Division,
Broomhill Road, London S.W.18. Telephone: VANdyke 7281.

A Manufacturing Company in the Rediffusion Group.
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-Vottixbot..
rte404 treitimuit

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 I I inches deep. Weight 60Ib.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signal and 50 watts peak Audio.
voice coil feedback dis-
tortion is under 0.1%
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
microphones or equalised P.U.s to choice.

be balanced

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.

With

line 30 ohm

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 Tin. rack panel
form or in standard ventilated steel case.

Size 18 x 72 x 9-'fin. deep.

Price of standard model E49.

12 -WAY ELECTRONIC MIXER

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephones : LIBerty 2814 and 6242-3 Telegrams: "Vortexion, Wimble, London."
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Presenting

the

new

transistors

-at the

new

lower prices !

The GET 88/89 range of r.f. and switching tran-

sistors mounted in the JEDEC TO -5 can is now

released. And prices are low! These germanium

p -n -p alloy transistors come in 3 groups-for use

in switching circuits, radio frequency amplifier

and oscillator applications, and radio receivers.

And here are some of their advantages:

By virtue of their low price these transistors can economically be
used in audio and i.f. circuits as well as r.f.

Device outlines are internationally standard and conform to
K 1007, VASCA and IEC specifications.

Eiectrically interchangeable with the well-known GET 87 series.

20 volt ratings available.

Controlled gain range -2 to 1 spread simplifies circuit design.

Radio 'packages' available.

SEMICONDUCTORS
For further details please contact
The General Electric Co Ltd Semiconductor Division
School Street Hazel Grove Stockport Cheshire.
Or, in the London area, ring TEMple Bar 8000 Ext. 10
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AN ASTONISHINGLY

IMPROVED

LOUDSPEAKER SYSTEM

invented by LEAK
the first name in High Fidelity

" This occasion proved a most stringent test as we were listening to
a stereo recording of a very recent orchestral and operatic per-
formance we had enjoyed either as audience or performer. By way
of experiment other pairs of speakers were switched in, but the
very smooth response of the Leak speakers won the day."

Quoted from the Test Report by Ralph West, B.Sc., M.Brit.I.R.E.
The full report appeared in " Hi-Fi News," August, 1961.

" Selecting the equipment
" Suggestions? The Leak line comes highly recommended
on two continents, the pre -amp isn't cursed with super-
fluous knobs, and it looks good. The mono amp would
thus be the TL/12 Plus and the stereo version would be
the Point One Stereo 20 Amplifier. Both run about 10-12
watts per speaker, and frankly I think this is plenty. Even
with that you can rattle the windows, and the reason is that
this 10'37 is at minimum distortion, 10W sinewave power
(which means that it'll put out a lot more on peaks). The
price" of the Leak is also quite reasonable for uncom-
promised sound quality."

Quoted from the article " Frankly Speaking," by John
Berridge," Ht-Fi News," August, 1961.

Please tick your requirements below:

 New Loudspeaker System.

 Hi-Fi Equipment.

Name

Address

VW/V/9/61

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 permits
the loudspeaker motor to reproduce full clean bass without the " boxy " coloration
of conventional cabinets. A 3in. 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 theoretical 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 this freedom from coloration,
produced in conventional systems by break-up distortion of the cone and cabinet
resonances, which distinguishes 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
15in. x 12in.; it can be used in the vertical or horizontal position to suit the
convenience of the user.

Price £39 : 18s.

*The price of Leak studio quality Hi-Fi Equip- See your LEAK dealer or POST

ment is as low as it is because we are kept fully
THE COUPON now for full

of
and efficiently employed by the world-wide

details
EQUIPMENT.

demand.

superb new
PMENT.

demand.

H. J. LEAK & CO. LTD ' BRUNEL ROAD  WESTWAY FACTORY ESTATE

Telephone: SHEpherds Bush 1173 LONDON, W.3 Telegrams: SINUSOIDAL. EALUX
LONDON.
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1

See us on Stand No 404
at

THE RADIO
SHOW
EARLS COURT
AUG 23  SEPT2

11111111111111111111 11111111111111111111111 1

YOU'LL HEAR

NOTHING BUT

GOOD OF

ZONATAPE

---

11

Zonal Magnetic Coatings are those most commonly

used in film, broadcasting and television studios.

It is against this professional background of experience

and exacting standards that we present ZONATAPE

as the new standard in lin quality tape for home
recorders.

If you would like to hear more about ZONATAPE

write to us for leaflet " The Basis of Every Good Mag-

netic Recording " and the name of your nearest
ZONATAPE dealer.

1111111111

ZONAL FILM (MAGNETIC COATINGS) LTD., THE TOWER, HAMMERSMITH BROADWAY, LONDON, W.6. RIVerside 8741
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 Midget coils, double tuned with (Met

BARGAINS
MUST BE CLEARED
 Transistor output transformer, to match

1 into 3 ohm, 476.
 Small Bakelite cabinet, suit table radio

of any type 6/6. plus 2/- postage and
insurance.

 Potmeters long spindle, no switch,
following values available all 1/6.
Each 25K f meg. 50K 1 meg. 100K 2
meg. Ditto with SP switch, 21- each.

 Crystals. American make two pin plug
any type, 10/- doz. our assortment.

 Fortiphone transformer, type N23, for
transistor circuits, 5/-.

 3 valve amplifier for portable record
Player, £2/10/- complete.

 Potmeters wire wound, standard size,
following values: -1K, 5K, 25K, 100
ohm, 220 ohm, 60 ohm, all 2/- each.

 Elettrolytio condensers, standard size.
1.000 MFD 6 v. 3/3. 100 MFD 200 v.
2/6. MF v. 2/6.
350 v.250

D
1/10. 16200 MFD 350 v.32 1/6.MFD 8

MFD 350 v. 1/3. 8 MFD 150 v. 1/-.
4 MFD 150 v. 1/-. 12 MFD 50 v. 9d.
50 MFD 6 v. 9d. 25 MFD 26 v. 9d.
100 + 200 MFD 260 v. 3/3. 8 + 16
MFD 360 v. 2/6. 32 + 32 MFD 376 v.
3/3.

 Flat MS cable for electric wiring, 3/029
3 core 11-, 3/029 twin with earth. 9d..
3/029 twin, Rd., 3/029 single 44d. 7/029
twin, 1/-, 7/029 3 core, 1/3, 7/036
twin, 2/-, 7/036 3 core, 2/6, 7/044 2
core, 2/6. All prices are per yard.

 Thermistors, type No. not known, 6/-
per doz.

 Wonder plug connector for extending
leads, 6/- per doz.

 Moving Coil Meter, flush 2in. 0-350 RF,
6/8.

U
a  lin. spindle connectors, metal with

grub screws, 4/6 per doz.
  Knobs Instrument type, medium size

9d. each.
a  Slow Motion Drive, epicyclic 1/6.

 Resistors, 10 watt 100 deserted com-
prise two each of 50 values covers good
range up to 2 meg., 10/...rs

III  TCC metal pack condense, 1 MFD
500 v. 3!-. .5 MFD 500 v. 2/.. .25 MFD
500 v. 1/9. .25 MFD 350 v. 1/6. .1
MFD 100 v. 1/9. .01 MFD 1,000 v.
V, .005 MFD 1,000 v. 1/3. .002 500 v.

 Carbon pile regulators, 9/. each.

 Set of coils for Long and Medium Wave
radio with circuit, 5/6.

cores, frequency not known, useful for
rewinding, 8/- per doz.

 VCR 139 A, cathode ray tube, 19/6
each. Plus 2/- post and insurance.

 465 KC miniature IF. transformers.
potted, 5/- a Pair.

  Wonder ping. lockable types, 8/- per
doz.

  Stand-off insulator porcelain with brass
insets, threaded 2 BA, 1/6.

a
a

a

a
1111

 High voltage tubular condensers, .1
MFD 2,500 v. Bakelite cased, 2/6.

 Thermal delay switch 6.3 v. operated,
6/6 vacuum type, 2/9 open

 Heater Transformers, 6.3 v. 3/4 amps..
unused but soiled, 6/. each.

 BIG Valve Holder with skirt for screen-
ing can. 6/- doz., less skirt 51- doz.

 TV Cabinet 14in., modern design, must
have cost at least £4 to make, the ply-
wood is worth more than our give away
price of 9/6 each, plus 4/6 carriage and
insurance.

Please include enough for postage and
request "Summer Sale List", for details
of many other items.

MARK IV
Read these Testimonials

D. A. Hilton, Leigh, Lanes.
" I received ' Pocket 4' on Christmas

Day. I made it up on Boxing Day and I
am very pleased with the results. It brings
In local stations and many foreign stations
including Luxembourg at good strength.
I am 13 years old."
Mr. J. Bell, Wolverhampton.

" I am writing to express my satisfac-
tion at the standard of your kit for your
Pocket 4 Transistor set and also to state
that it has come up to my expectations in
regard to performance."
Mr. R. Belt, Newcastle -on -Tyne.

" I have built your Pocket 6 Transistor
set, I am very pleased with it."
Mr. F. Jackson, Ickenham, Midda,

" I have built the Pocket 4 and am
more than pleased with the result."
Mr. G. Bamford, Ramsgate.

" I find this set even better than you
claim it to be and most certainly up to
your usual standard of quality. I feel
that nobody could fail to build It and get
result. Even the first -time -ever novice,
as your circuit diagrams and instructions
are so clear and precise."
Mr. A. J. Simmonds, Welling. Kent,

" I purchased from you a week ago
the Pocket 4 Transistor Kit, I put it to-
gether last night in If hours, on switching
on the set I was right on Radio Lirxem
bourg. I must say thank you because not
only has the set a very attractive appear-
ance, It also behaves fantastically."

Our famous Pocket " 4 " which is tioing pwimaii service all over
the country has been modified and improved to make it an even better IM
receiver. The new features include:-
 New elegant dial graduated for Long and Medium Waves.
 Switched Long and Medium Waves.
 Slide switch on/off control.
 Printed circuit.
 Ferrite Rod Aerial.
 Improved reaction circuit.
 Positive spindle coupling to tuner.
 Battery containers.

The Pocket " 4 " of course retains its original r.f. circuit which
means still no aerial or earth needed.

The Pocket " 4 " Mark IV uses 3 transistors, crystal diode, minia-
ture loud speaker and has all the above refinements, complete in case
so Illustrated (less motif) 52/6. battery 10d., post and insurance 2/6.
Motif 2/-.

Pocket " 6 " as Pocket " 4 " but with Moving Coil Speaker and
Q.P.P. output stage, 95/..
Seven days' approval.

Order in confidence. We allow you seven days to decide whether
or not to make the set, you may return the parcel as received within
this time and your money will be refunded in full.

Read some of the testimonials, over 1,000 of which have been
received about our Pocket Receivers.

Building A Scope?

31n. oscilloscope tube. American made type
No. 3E1'7, base 6.3 v. 6 amp., heater, electro-
static deflection, brand new and guaranteed,
with circuit diagram of scope, 15/- each,
plus 1/6 post and insurance.

Transistors for R.F., F.M.,
T.V. and U.H.F.

Frequencies quoted are approx. cut-off.
SB 078 16-20 Mc/s. 8/6
SB 305, 20-30 Mc/s, 9/-
SB231R, 40-50 Weis, 15/ -
AMERICAN 2N1727, 100-150 Mc/e. 15/ -
AMERICAN 2111728, 100-150 Idc/e. 1216
AMERICAN T1832. 1,000-1,300 Mc/. 25/ -
AMERICAN T1833, 1,000-1,300 Mc/. 25/ -

SEND S.A.E. for transistor list and circuits.

750mW TRANSISTOR AMPLIFIER
4 transistors Including
two in push -pull -input
for crystal or magnetic
microphone for pick-up
-feed back loops -sen-
sitivity 5 m/v-output
1 watt peak Into 35
ohm speaker. Speakers
available. Price 52/6.
Postage and insurance
2/6.

TRANSISTORISED
STETHOSCOPE

Trace signal right through: Radio, TV,
Tape amplifier, Hi -F1, etc. -Amplest
way to faultdind-earry It like a fountain
pen -all parte including transistor barrel,
crystal, everything except battery, 12/6
plus 1/6, data Included or separately
1/6. Or complete with deaf aid type
earphone 20/-.

**********************************************
THE GOOD COMPANION

etenallet-.,"tit pc,
lf It  ease
ct

u u ......
tOsi ***** o we4reit ......**** every rw.
6011Mas..m.

Largely due to the helpful criticisms and suggestions
received from purchasers of our previous set " The Real
Companion" we have Improved and now supercede this
with a new set which we call " The Good Companion."
We feel confident that this new set is one of the finest
of its kind available. The design Is the combined efforts
of our own technicians and of those of several of the leml-
Mg manufacturers In the country, and the resulting set
has a performance as good as If not superior to those sell-
ing at £20 and more. It has the eight transistor set per-
formance.
Features include American Philco R.F. transistors and
Mallard A.F. 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 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.
Circuit employe six transistors and two diodes, It Incorporates all latest refinements and
oscillator I.E. Transf 'ram are pre -aligned so no instruments are necessary. Any one who can solder competent y can
make this set. The instructions are fully comprehensive with plenty of illustration. Service is available In the unukely
event of your getting into difficulties. All components fully guaranteed. Price of all components and cabinet to make
set as illustrated £9/19/8. Post and insurance fri-. Battery 3/6 extra.

U

U

 High to low headphone adapters, 2/6
each.

ELECTRONIC PRECISION EQUIPMENT, LTD.
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.

226 London Road,
Croydon.

Phone: CRO 6558.
Half -day, Wednesday.

29 Stroud Green Road,
Finsbury Park, N.4.
Phone: ARChway 1049.

Half -day, Thursday.

520 High Street h'op,h,
Manor Park, E.I/.
Phone: ILFord 1011.
Half -day, Thursday.

42-46 Windmill Hill,
Ruislip, Middx.

Phone: RUIslip 5780.
Half -day, Wednesday.

246 High St.,
Harlesden, N.W.I0.

Phone: ELGar 4444.
Half -day, Thursday.
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E hit

ELAPSED

TIME

UNIT

Specialists in the design of airborne electronics,
including VHF F.M. Receivers, telemetry units,
camera control units. Equipment developed for
G.W. purposes include destroy control receivers
and associated ground equipment.

L.S.B. COMPONENTS

LIMITED

Service to the Electronics Industry

FILTERS

LO -PASS; HI -PASS; BAND PASS.- 40° C. to

-I-100° C.

ENCAPSULATION

Potted units, including chokes, transformers, miniature
amplifiers, etc.

COIL WINDING

Wave winding, solenoid winding, layer winding, etc.

BEME TELECOMMUNICATIONS LTD.. L.S.B. COMPONENTS LTD.

The S6BS/FM is the finest Tuner in our range, com-
bines the circuits of the highly successful S6BS and
FM91 Tuners, without any compromise on any range.
The 9 band AM section consists of 6 electrical band
spread wave bands covering from 11 m.-31 m., 2 short
wave bands covering 13 m.-140 m., and normal medium
waves 175 m.-570 m., ensures reliable world-wide long-
distance reception, combining the stability and sensitivity
of a first-class communication type receiver with the
very low distortion and wide frequency response
required by the modern High Fidelity Amplifier. The
FM section with a 2fiv sensitivity, twin cascade limiters,
plus temperature compensated Oscillator, A.F.C., and
a very high AM reject ratio provides a quality of input
only limited by the transmission.

CHAPMAN ULTRASONICS LTD.

15E./2 Sales enquiries all Companies

0.

'74,11of

PENCIL

RIBBON

MICROPHONES

TYPE PRL White Dot 30/50 ohms.
TYPE PRM Green Dot 250 and Blue

Dot 600 ohms.
TYPE PRH White Dot 30/50 and Red

Dot Hi -z.
Dimensions: Max. diameter base lain.
reducing to 1 on the shell. Over-
all length of body 31in. without
socket. Weight 9 oz.

RESLOSOUND LIMITED

DERRITRON ELECTRONICS GROUP
24, UPPER BROOK STREET, MAYFAIR, LONDON, W.1
Telephone HYDE PARK 2291 Da96 I WW



SEPTEMBER, 1961 WIRELESS WORLD 95

Telcon
Metals

Telcon Metals manufacture magnetic
materials of very high permeability
and low loss in the form of toroidal cores,
and these are ideally suitable for use in
transformers for miniaturised circuits, for
transductors in magnetic amplifiers, for
switching cores in computors and logic
circuits.
SUPERMUMETAL
MUMETAL-alloys with

Very high permeability
High impedance
Low losses-Iron & Copper

H.S. ALLOY
High speed switching material

H.C.R. ALLOY
A rectangular hysteresis loop alloy
for medium power applications.
For .001 ins. tape Brem ratio is 0.99

Bsat
ORTHOMUMETAL

A rectangular hysteresis loop alloy
with very high permeability for high
gain low power applications.

for miniaturised, switching
pulsing and control circuits

09
Further details from TELCON METALS LTD MANOR ROYAL  CRAWLEY  SUSSEX

Telephone : Crawley 1560. Telex : 8748. Telegrams : Telcon, Crawley, Telex.

Member of the BICC group of companies

I OUTSTANDING BOOKS
I

I published for Wireless World
I

Principles of Frequency Modulation
B. S. Camies.
An introduction to the theory of frequency modulation and
its applications in radio transmitters and receivers and
radar.
21s. net by post 21s. 10d. 147 pp. 87 diagrams

Principles of Transistor Circuits 2nd ED.
Introduction to the design of amplifiers, receivers and other circuits

S. W. Amos, B.Sc.(Hons.), A.M.I.E.E.
A completely revised and enlarged edition. The first two
chapters which have been entirely re -written, deal with the
basic properties of transistors, but the main emphasis of
the book is on circuit design. New sections include a
description of drift transistors and details of controlled
rectifiers; and among the many new and revised figures is
one of a complete circuit of a transistorised V.H.F. re-
ceiver.
21s. net by post 22s. 210 pp. 125 diagrams

Principles of Semiconductors
Introduction to the properties and applications of semiconducting
materials.

M. G. Scroggie, B.Sc., M.I.E.E.
A straightforward introduction to this increasingly im-
portant subject, written in a style which readily dispels
the mysteries which have hitherto surrounded this appa-
rently complicated subject.
21s. net by post 21s. I Id. 156 pp. inc. 115 diagrams 12 pp plates

Radio Valve Data 7th EDITION
Characteristics of 4,800 valves, transistors, rectifiers and cathode
ray tubes.

Compiled by " Wireless World." A completely revised
edition which has been thoroughly re -indexed and brought
up to date to incorporate the characteristics of the latest
types of valves and cathode ray tubes, with particular
emphasis on semi conductors.
6s net by post 6s 10d I 56pp.

from leading booksellers

Published by ILIFFE Books Ltd., DORSET HOUSE, STAMFORD ST., LONDON, S.E.I
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Just published - A NEW BBC ENGINEERING TRAINING MANUAL
WIRELESS WORLD

SOUND AND
TELEVISION
BROADCASTING

General Principles
K. R. Stu rley, Ph.D., B.Sc., M.I.E.E.
This manual, primarily written for recruits to the BBC Engineering Division,
explains the basic principles of sound and television broadcast engineering and
operations. The introductory chapter deals with basic physical principles and their
applications to broadcasting. Chapters follow on sound and television studios,
telecine and telerecording; amplitude and V.H.F. modulated transmitters; the
problems of conveying the sound and television programme frequencies; and
communicating between the various studio centres and transmitting centres.
This book will be invaluable to anyone engaged in broadcasting and other forms
of radio communication, and to those responsible for training in these fields.
45s net. by post 46s 4d. 378 pp illustrated.

published for "Wireless World " by

ILIFFE Books Ltd. DORSET HOUSE STAMFORD STREET LONDON S.E.I

SEPTEMBER, 1961

Other BBC Engineering Training
Manuals in this series

STUDIO ENGINEERING FOR
SOUND BROADCASTING
General editor: I. W. Godfrey
25s net, by post 26s. 208 pp.

TELEVISION ENGINEERING
Principles and Practice
by S. W. Amos, B.Sc.(Hons.),
A.M.I.E.E. and D. C. Birkinshaw,
M.B.E., M.A., M.I.E.E.
Vol. I. Fundamentals, camera tubes,
television optics, electron optics.
35s net, by post 36s 2d. 302 pp.

Vol. II. Video -frequency amplification.
35s net, by post 36s 2d. 270 pp.

Vol. M. Waveform Generation.
30s net, by post 31s. 224 pp.

Vol. IV. General Circuit Techniques.
35s net, by post 36s 2d. 268 pp.

from leading
booksellers

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. GILSON LTD. SolveLet I la St. Georges Road, Wimbledon
S.W.I9. WIM 5695

SOLDER WITH THE NEW

PRIMAX and PRIMAXA
SUPER EFFICIENT SPOTLIGHT

SOLDERING GUNS

PRIMAX
W SPOTLIGHT

86/8 ea.- - -
PRIMAXA
ISO W SPOTLIGHT

112/8 ea.

Distributors: S. KEMPNER LTD., LONDON, W.1
29 PADDINGTON STREET, Tel. HUNter 0755
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Jason
TEST EQUIPMENT

OF EXCEPTIONAL QUALITY

 TEST EQUIPMENT
 VALVE VOLTMETER (Ph.)
4 -valve Bridge Circuit. 23 ranges inc.
D.C. Stable. Accurate. Kit inc. valves,
41in. sq. meter and case. £23 0 0
High voltage probes £3 extra.
 OSCILLOSCOPE OG.IO (ah. )
Sensitivity of 10 mV/cm. with bandwidth
2 c/s. to 2 Mc/s. Push/pull amps. on X
and Y plates. With 2 tube, valves and
case. £22 10 0
 AUDIO GENERATOR A.G.IO
Tunes from 10 c/s. to 100 Kc is. with
output constant within 1dB. Square wave
rise time better than 2 microseconds.
With valves and case. £15 19 0
II AUDIO ATTENUATOR

AA.I0.
Nine steps by switches from 1 dB. to
40 dB. £7 15 0
 WOBBULATOR W.II
For all IF and RF alignment. Complete kit.

£14 19 0
 CRYSTAL CONTROLLED

CALIBRATOR C.C.IO.
For use in 10 Kcis to 250 Me/s. range
with 0.01% basic accuracy. £19 19 9

AMPLIFIERSTUNERS
(Built).

J.2-10. Mk. III Stereo/Mono Amp.
£40 19 0

J.10. Mono Amp., 10 watt £24 0 0
FMT.4. FM Fringe Tuner £23 6 9

One. £6,15/7 P.T)
JTV/2. Switched FM and TV Sound
Tuner (ke. £6/15/7 P.T., £25 19 7
Monitor-as JTV/2 but for cabinet mount-
ing (inc. 55/4/1 P.T.) £19 19 1

 NEW ARGUS TRANSISTOR
RADIO Tuners For Recorder and
Amp f7 100

 NEW STEREO/MONO DE
LUXE TAPE UNIT JTL

FOR RELEASE SHORTLY. DETAILS
ON REQUEST.
Literature on all Jason items gladly sent on
request.

A number of positive advantages
stem out of presenting Jason

Electronic Test Equipment in kit
form. There is naturally a

high degree of satisfaction to be
obtained from building first-class

equipment of this kind for yourself.
You benefit too from using

instruments of a standard which
would otherwise cost very

much more than the equivalent
Jason Kit. Jason Instruments are in

regular use in laboratories
and test departments throughout

the world. As Kits, they provide
excellent opportunities for training

in electronics. Built,
they provide accuracy of

exceptionally high order together
with reliability and welcome

robustness.

AT THE RADIO SHOW
(AUDIO HALL)

Jason
ELECTRONIC TEST EQUIPMENT
HIGH FIDELITY AUDIO EQUIPMENT

JASON ELECTRONIC DESIGNS, LIMITED
KIMBERLEY GARDENS, LONDON, N.4 54;
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from leading booksellers

The first comprehensive survey - Transmission - reception - servicing

COLOUR
TELEVISION

NTSC System, Principles and Practice

P S Carnt BSc (Eng) ACGI AMIEE

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

Published for WIRELESS WORLD by

ILIFFE Books Ltd. DORSET

G B Townsend B Sc F Inst P MI EE AKC

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

HOUSE, STAMFORD ST., LONDON, S.E.I

Locate Hard to Get Tubes at Big Savings!

DIRECTORY and BUYERS' GUIDE
for American Electron Tubes

GET YOUR COPY ABSOLUTELY FREE!
This brand new " Directory " covers almost every tube made
by American manufacturers. Top name brands as well as
specialized brands are included. Receiving, Television, and
Special purpose tubes are listed by type numbers and low,
low prices.

Send for your copy now, it's FREE and will
Save You Money on Tubes.

METROPOLITAN OVERSEAS SUPPLY CORPORATION
1133 Broadway, New York 10, N.Y., U.S.A.

Cable address: LECIMEX New York.

100 v Line or
1. 4.16 f2 Outputs

"SEE THE POINT "
of 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, 28'3which cannot be
detected by the Inc. P.T:
naked eye. Batteries 9d. extra.

Fully
illustrated

CATALOGUE

6d.

Post Free

Pat. app. for

ERRY
25 HIGH HOLBORN, LONDON, W.C.I.

Tel.: HOLborn 6231/2

PR W.f. VERSION
25 Gt15,

AMPZRIAL
BRITAIN'S MOST VERSATILE TOP 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.
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ASSEMBLED AND TESTED IN HALF THE TIME
Equipment manufacturers can now reduce the
assembly and test time for wound coil assem-
blies by as much as 50 per cent by including
Mullard Vinkors, the world's most efficient
ferrite pot cores, in their equipment designs.

No grinding of cores is necessary to obtain
accurate inductances. The inductance of coils
to be wound can be predetermined to within

+ 5 per cent of the value required. After the
coils are assembled and mounted, a final
adjustment to an accuracy of better than
0.02 per cent can be achieved by the self locking
adjustor.

Contact Mullard for full details of the wide
range of Vinkors, which cover frequencies
between 1 Kc s and 3 Mc/s.

Mullard VINKOR
ADJUSTABLE POT CORE ASSEMBLIES

MULLARD LIMITED  COMPONENT DIVISION  MULLARD HOUSE  TORRINGTON PLACE  LONDON W.C.1

MC 42418
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authoritative textbooks
from Iliffe's
outstanding electronics list

Introduction to

Laplace Transforms

for radio and electronic
engineers
W. D. Day, Grad I.E.E., A.M.Brit.
I.R.E.
Presents the theory of the Laplace
transformation in easily understood
language, dealing with electrical
circuits from the very first para-
graph to the stage when transforms
are used to investigate transient
conditions. The first part of the
book is designed for home study
while the second half is designed
as an introduction to more advanced
texts.

32s 6d net, by post 33s 6d

from leading booksellers

full list free on request from

Numerical Methods for

High Speed Computers

G. N. Lance, M.Sc., Ph.D.,
M.I.A.S., A.F.R.Ae.S.

Collects those methods of solving
complicated problems which have
been developed by research mathe-
maticians to make the fullest use of
all types of modern automatic high
speed computing machines. The
book should prove invaluable to
programmers, mathematicians, en-
gineers, physicists, chemists and
scientists who are interested in the
applications of electronic computers
to the solution of their own prob-
lems.

42s net, by post 42s Ild

ILIFFE Books Ltd DORSET HOUSE, STAMFORD ST., LONDON, S.E.1

If you want to record
come to us for Strip Recorders

Elliott Multitrack Strip
Chart Recorders give you all these advantages:

Available with up to 6 tracks  Each track 3" wide
Curved ordinates  Record on strip charts by ink  500
microamps upwards, AC/DC  Adjustable high and low
level contacts can be fitted Dynamometer move-
ments or Event Pens can be fitted.
Full details from -

Electrical Measurement Division
ELLIOTT BROTHERS (LONDON) LTD
Century Works London SE13 Tel: TlDeway 127t

LEILIOTT:
ilYA member of the Elliott -Automation Group EMDIO

PARKERS SHEET

METAL FOLDING

MACHINE

HEAVY VICE

MODELS With BevelledFormer
ti

Bars -r Carr. iree
No. I. Capacity 18 gauge mild steel x 36in. wide E8 10 0
No. 2. Capacity 18 gauge mild steel x 24in. wide ES 5 6
No. 3. Capacity 16 gauge mild steel x I8in. wide a 5 6
Also new Bench Model, capacity 36 in. wide x 18 gauge mild steel. Weight
approx. 2 cwt. E17.15.0-Carr. Free.
End folding attachments for Radio Chassis, Tray and Box Making for 36in.
model, 3/6 per ft. Other models 2/-. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.
One year's guarantee. Money refunded if not satisfied. Send for details.
A. B. PARKER, Wheatcroft Works, Wellington Street, Batley,

Yorks. Tel. 426.

A.C. SOLENOID TYPE SCM
9/10ths

FULL SIZE

Continuous 3 ozs. at 1"
Instantaneous to 2lbs.
Larger sizes available.

Also-Transformers to
7kVA 3 phase.

R. A. WEBBER LTD.
KNAPPS LANE, CLAY HILL, BRISTOL 5. Phone: 65-7228/9
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AVOMETER MODEL 7
Supplied reconditioned as
new completed with batt-
eries and leads. E12 each
p. & p. 316.

AMERICAN C.B.S. RECORDING TAPES
First grade quality Extended audio range
5in. std. play 600ft. 13/-
5in. long play 900ft. 16/6
5in. double play .1200ft. 32/-
5fin. long play 1200ft. 19/6
Sfin. double play .1800ft. 37/-
7in. std. play 1200ft. 21/-
7in. long play 1800ft. 28/6
7in. double play ...2400ft. 47/ -

Please add postage.

ROTARY CONVERTERS. 24 volt D.C.
input. Output 230 volts 50 cycle A.C. 100 watts,
72/6 each. Carriage 5/-.

COLLINS TCS RECEIVERS. Coverage
on 3 bands 1.5 to 12 me/s. Complete with
all valves and in good condition but ex-
ternally a little store soiled, (5/10/- each.
Carriage 10/-.

PARMEKO TABLE TOP TRANSFORMERS
Input 230 volts. Output 620/5501375/0/375/550/
620 volts 250 ma. 2 x 5 volt 3 amp. New, boxed,
45/- ea. Carriage 5/-.

24 -AMP. VARIAC TRANSFORMERS. Input
230 volts. Variable output 185 to 250 volts
24 amps., E12/101-. each. Carriage 10/-.

RC.221 HETERODYNE FREQUENCY
METERS. 125 kc/s. to 20 Mc/s. As new
condition. Supplied complete with valves,
crystal and calibration charts, E16 each.
Carriage 7/6. Also available less charts,
(9/10/- each.

PAINTON MINIATURE JONES PLUGS
AND SOCKETS. 2 pin 2/6 pr., 4 pin 3/6 pr.,
6 pin 4/- pr.; 8 pin 4/6 pr., 12 pin 5/6 pr., 18 pin
7/6 pr., 24 pin 8/6 pr., 33 pin 10/6 pr. Post extra.

SPARES KITS FOR CR.I00 RECEIVERS.
Contains 15 valves, condenser and resistor kits,
pots, output transformer, etc. All new and boxed,
59/6 each. P/P 3/6.

Lan

COLLARO STUDIO TAPE TRANS-
CRIPTORS. Latest 1961 model, 3 speeds,
3 motors, digital counter, press button
switching, etc. Supplied brand new, guar -

teed, with instructions and spare 7in.
spool, E10/10/- each. P/P 3/6.

BRAND NEW MEDRESCO HEARING
AIDS. Supplied complete with earpiece, lead
and battery pouch. Only 32/6 each. P/P 1/ -

Batteries 5/- extra.

1,000 WATT MAINS ISOLATION TRANS-
FORMERS. 230 -volt primary, 230 -volt secondary
New, boxed, ex -Admiralty, ES each. Carriage 10/..

7.5 KVA. AUTO TRANSFORMERS. 115/
230 volts. New, boxed, ex-U.S.A., 115 each.
Carriage 10/-.

R.C.A. PLATE TRANSFORMERS. Primary
200/250 volts. Secondary 2,000/1,500/0/1,500
2,000 volts 500 ma. New, boxed, (6/10/- each
Carriage 10/-.

FIELD TELEPHONES TYPE F.

Ideal for all
intercom.
systems,
house,office,
building
sites, etc.
Generator
bell ring-
ing, 2 line con-
nection. Sup-
plied complete
with batteries
and wooden carrying
case, fully tested, 14/19/6
pair. P/P 5/-.

rk (RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

-34- LISLE STREET, LONDON, W.C.2

G.E.C. SELECTEST MULTI -RANGE

TESTMETER

D.C. A.C. D.C. A.C.
VOLTS VOLTS Current Current
150 me. 7.5 v. 1.5 ma. 75 ma.
300 mv. 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 am. 15 amp.
ISO 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 amp. I megohm

1,000 ohms per volt model. 37 ranges, volts, current AC/DC and
resistance. Fitted with automatic overload cut-out. Supplied in as
new condition, fully tested, with batteries and leads, E9/19/6. P.P. 3/6.

R.C.A AR 88D 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
me/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., E35 each. Carriage 30/-.

PORTABLE PRECISION VOLTMETERS
Brand new moving iron instruments housed in
polished teak case with 8in. mirror scale. 2 ranges
A.C. or D.C. 0-160 v. and 0-320 v. Accuracy
within 2%, E5/19/6 each. P/P 3/6.

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.

MARCONI TF-373 UNIVERSAL IMPED
ANCE BRIDGES. Reconditioned to maker'
spec., E35 each.

SOUND POWERED TELEPHONE HAND-
SETS. Brand new boxed, 15/- each. PT 1/6.

BRAND NEW Boxed
I 00 MICROAMP
METERS. Standard
21in. flush panel mount-
ing. Scale calibrated
0-100 microamps, 42/6
each. P/P 1/3.

NATIONAL H.R.O. RECEIVERS
Senior model, table mounting. Supplied with
complete set of 9 coils covering 50 kc/s to 30 Mc/s.
Special features include: S meter, variable selec
tivity, crystal phasing. Output for phone or
speaker. Supplied fully tested and aligned,
superb condition throughout. Price 21 gns.
Carriage 10/-. Power units available 59/6 each
extra.

PLESSEY
24 -VOLT

D.C.

PUMPS

Self lubricating, capacity 60 g.p.h.
sq. in. Will operate O.K. on 12
inlet/outlet union. Only 15/6 each

at 30 lb
v. 1 BSP

P/P 216.

AN/APR4 SEARCH RECEIVER. Covers 38 to
1,000 Mc/s. with 3 plug in R.F. units, TN -16,
TN -17, TN -18. Operation 115 v., 50-2,400 c.p.s.
Reconditioned to maker's spec. L75 each.

SELENIUM L.T. METAL RECTIFIERS
Full wave bridge connected, all new and guar-
anteed.
2/l8v. I amp.... 4/3 24136v. 4 amp....18/6
2/ I 8v. 24 amp.... 6/9 24136v. 6 a m p....22/6
2/18v. 4 amp.... 9/9 24/36v. 10 amp....45/-
2/18v. 5 amp....I2/6 24/36v. 15 amp....47/6
2/ I 8v. 6 a m p....13/6 36/48v. 6 a m p....32/6
2/18v. 10 amp....22/6 48/60v. 2 amp....18/6

24/36v. I amp... 9/6 48/60v. 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,
ditto 2 amp., 14/3; ditto 4 amp., 16/6. 9 or 17
volt 6 amp., 26/-. 3, 4, 5, 6, 8, 10, 12, 15, 18, 20,
24 or 30 volts 2 amp., 18/6. Ditto 4 amp., 27/6.
Please add postage.

AMERICAN ARB RECEIVERS
Frequency coverage on 4 bands 195 kc/s to
9.05 me/s. Precision vernier drive. Valve
line-up: I 2SA7, 4-125E7, I2A6 and 991.
Operation 24 volts D.C. Supplied fully tested
and checked, E6/19/6 each. Carriage 7/6.

I OHM 14 AMP. SLIDER RHEOSTATS
15/6 each. P/P 2/6.

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, 0/19/6
each. Carriage 7/6.

AR.88D SPARES. Complete wavechange
witch assembly with screens, new, boxed, 17/6

each. P/P 2/6. 1st L.F. transformers, new, boxed,
3/6 each. P/P 9d.

SPEAKER BARGAINS
All brand new and guaranteed.

21in. 35 ohm ... 17/6 I2in. 3 ohm ... 29/6
21in. 70 ohm ... 17/6 I2in. 15 ohm ... 42/6
2/in. 3 ohm ... 17/6 7 x 4in. 3 ohm 15/6
Sin. 3 ohm 17/6 8 x 21in. 3 ohm 17/6
gin. 3 ohm 15/6 8 x 6in. 3 ohm 17/6
5in. 3 ohm 15/6 10 x 2fin. 3 ohm 17/6
6i.n. 3 ohm 17/6 10 x 6in. 3 ohm 27/6
8in. 3 ohm 19/6 13 x 8in. 3 ohm 47/6
10in. 3 ohm 27/6 Please add postage.

MINIATURE
PANEL METERS

Entirely new range of
meters with clear plastic
cases. square front.
Panel hole liin. dia.
Brand new guaranteed,
individually boxed. Avail-
able in the following ranges.

50 MICROAMPS 39/6
500 MICROAMPS 32/6

I MILLIAMP 27/6
VU METER.

Range -20-0 + 3VU
0-100% (OVU)
at 600 ohms 42/6

" S " METER. Range " S " Units -
0 -9 terminating
+ 10 and - 30d5
0-5 and 0-10 linear scale 35/-

G
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LASKY'S
RADIO

SCOOP!

THE "WALTER "
MAINS/BATTERY

FULLY TRANSISTORISED
TAPE RECORDER

Twin track. Uses 7 transistors. Full size,
operates anywhere on either three PP9
batteries or mains voltage 100/250 v.
50 cycles. Brand new in maker's cartons
and fully guaranteed.

LISTED AT L57 . 15 . 0
LASKY'S PRICE

including mike, reel or tape and empty
spool

27gns
Carr. & Insur., 15/-.

Batteries extra, 3/- each.

Note these Star features:-
* 21 watts output.
* Frequency response:

50-9,000 c.p.s. overall;
40-15,000 c.p.s. straight through.

* Signal-to-noise ratio better than
-40 db.

* 2 outputs: extension loudspeaker and
external amplifier.

* 51in. reels giving 3 hours playing
time on double -play tape.

* 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 131 x 51in.

Detachable lid. Carrying handle.
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Always gfowing

NEW SHOWROOMS
NOW OPEN AT

33 TOTTENHAM COURT RD.
(10 DOORS FROM OUR PREMISES AT No. 42)

THREE TIMES AS LARGE!
IMMENSE NEW STOCKS!
A HOST OF BARGAINS!

When in town be sure you visit these new Showrooms. An
amazing variety of radio and electronic equipment and components,
with adequate skilled staff to give you prompt service. Demonstrations
without obligations. Whatever you need-SEE LASKY'S FIRST!

ASTONISHING OFFER !
THE TELEFUNKEN STEREO
HIGH FIDELITY AMPLIFIER
A complete stereo amplifier of unsurpassed
quality, with inputs for radio, tape record-
er, F.M. tuner or any other hi-fi source,
either monural or stereo. The design of
the controls is such that no technical knowledge is
required for immediate and perfect operation.
Limited number.

TECHNICAL SPECIFICATION
Freq. response: 30 c/s to 40 Kc/s f 2dB

45 c/s to 30 Kc/s f 1cIB
Output Power: 5 watts total (24 watts each channel).

Because of extremely high transfer efficsency of the output
transformers the actual power fed to the speakers is virtually
equal to that obtained from a normal 10 watt amplifier.

Total harmonic distortion: Less than 1% on 1 watt output.
Hum and noise level: Better than 65 dB below rated output.
Power Consumption: 45 watts.
Power requirements: 110, 125, 150, 220, 240 v. A.C.
Size: 12in. wide x 9in. deep x 2in. high. Hammered enamel

finish in green/grey with gold trim. Cream press buttons.

NEW IN MAKER'S CARTONS

LIST 16 Gns.
LASKY'S PRICE

£9.19.6
Post 51 -

MICROPHONE BARGAINS
ACOS CRYSTAL STICK MIKE
Type M.C.39/1, complete with
cable. List £515/-. 39/8. 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.

ANOTHER RECORDER BARGAIN !
The " CLARION " Transistor Battery Tape
Recorder. Capstan drive, push-button controls,
Constant speed 31 i.p.s. using 3in. spools. In

high impact plastic case, size 94 X 5 x
31in., with transparent upper and
carrying handle. Limited number
only. LIST 25 Gns. LASKY'S PRICE
with Mike and Tape,

Carr. 7/6. 2161 Gns. TAPE SPOOLS

TAPE
PRE -AMPLIFIER

For use with any Tape
Deck including Collaro,
Motek, etc. Full record-
ing facilities for 11, 31 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. Over-
all dim.: 12 x 4 x 5in.
Front panel: 124 x
3lin. Attractive gold
hammered finish.

LASKY'S PRICE

9 Gns.
Post 3/6.

The LATEST COLLARO STUDIO
TAPE TRANSCRIPTOR

3 motors, 3 -speed 11, 31, 71 i.p.s.,
takes Tin. spools. Push-button
controls. Digital counter.
Lasky's Pries,
complete with Spool 110.19.6
Carr. & Ins. 12/6

PLASTIC Sin.
1/9

15}in. 71e. lifrin.
2/6 2/6 2/6 5/9

Post extra,

LASKY'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE
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61901- betted
NEWDEMONSTRATION

STUDIO NOW OPEN AT

207 EDGWARE ROAD
LOWER GROUND FLOOR

HEAR AND COMPARE THE
VERY LATEST HI-FI EQUIPMENT

FULLY

GUARANTEED

TAPE

AT RECORD

LOW PRICES

18/-
28/6
18/6
15/6
16//2-

6
2,400ft. D.P. on 7in. spool ... 59/6
SCOTCH 1,200ft.-P.V.C. on 7in.25/-

(Listed 35/-.)

All other makes, types and sizes of
Tape in stock, including E.M.I. and
Scotch.

Famous make, P. V.C. base on latest
type plastic spools. New, perfect,
boxed, guaranteed.
1,200ft. on 7in. spool
1,800ft. on 7in. spool
1,200ft. on 5fin. spool
850 ft. on ain. spool
600ft. on Sin. spool
225ft. on 3in. spool

" LINEAR " AMPLIFIERS
" Diatonic " 10-14 watts 12 Gns.
" Concord " 30 -watt 16 Gns.
L45 4-5 watt £5 19 6
LT45 Tape Deck Amp. 12 Gns.
LIO 10 -watt with pre -amp. 15 Gns.
L50 50 -watt 22 Gns.
L5/5 Stereo Amplifier and
Pre -Amp. 12 Gns.

TRANSCRIPTION MOTORS
GARRARD 4HF, stereo or mono,
with plug-in head £19 8 7
GARRARD 301 £23 9 9
GARRARD 301 (Strobe) £25 2 6
GARRARD A with GCB £22 9 9
GARRARD Awith GCSIO 223 5 6
PHILIPS AG/2009 10 Gns.

Carr. and Ins. 12/6
Also Lenco, Connoisseur, etc.

* Buy at Lasky's and save! We still hold large
stocks of equipment purchased before the
recent tax increase. H.P. terms available
on certain goods.

BUILD THIS
3 -SPEED

TRANSISTOR
RECORD PLAYER

FOR ONLY

£9.19.6 free
6 v. operation. for all
L.P. and standard re-
cords. All components
available separately as
below.
AMPLIFIER. 300 milliwatts
p.p. output using two 0071
and two 0072. Fully assem-
bled, 79/6. Knobs, 3/6 extra.

Post 2/6
SPEAKER. 30 ohms, 7 X 4
elliptical, matched to ampli-
fier, 25/-. Post 2/-.

3-8PD. TURNTABLE. 6 v.,
complete with to. crystal
cartridge and two sapphire
styli, 79/6. Post 2/6.
CARRYING CASE. Smart
two-tone finish, size 17 x 14
x 51in. high, 49/6. (Bat-

teries extra.) Post 6/6.

POCKET TRANSISTOR RADIOS

LARGEST
SELECTION
IN GREAT
BRITAIN

An unsurpassed
choice at the keenest
prices, including the
latest med/long and
med/short wave mod-
els. Call and select
or order by poet.

FIDELITY 6 9!.Gns.
LEECO 6 9_ Gns.
PROGRESS 6 9, Gns.
PERDIO 8 11!, Gns.
CROWN 6 £10.19.6
DANSETTE 6 15 Gns.
PHILIPS 7 15 Gns.
SONYA 8 15 Gns.
SONYA 6, m/long 17 Gns.
SONYA 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/-.

KINEMATIX ' STEREO

Well below Half Price!
No more guessing! Perfect balance in
seconds. Brand new U.S.A. import sup-
plied with full operating instructions.
Suitable for use with all hi-fi stereo-
phonic amplifiers. Enables you to re-
create the stereo effect in any parti-
cular area of the room. Smart
polished wood Cabinet 6ix3}x4in.

LIST PRICE £7.7.0.

LASKY'S PRICE 59/6
Post 2/6.

BALANCE METER UNIT

r -

LAS
RAD 0

YS

LONDON'S FINEST
STOCKS OF

HIGH FIDELITY
EQUIPMENT

AT BOTH ADDRESSES

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 -mg

PHILIPS
QUAD
RESLO 4

ROGERS
SIMON
SOUND
STELLA 4
STUZZI

SPECTONE
TANDBERG

TANNOY
TELEFUNKEN

TRUVOX
VORTEXION -NO

WALTER
W.B.

WEARITE

4
4
4
4
4

WHARFEDALE 4
4

OUR ENTIRELY NEW

HI - Fl CATALOGUE
READY SHORTLY

Over 100 large pages, size 114 x 81in. in
photogravure and colour. A super catalogue
to bring the hi-fi enthusiast right up-to-date.
Now at press, orders will be posted as soon as
this new edition is available.

Price 5/... part post 8d.
Fully refunded on making your first hi-fi
purchase to the value of £5 or more.

4
4
4
4
4

"SUPER 60" 6 -TRANSISTOR 4
CAN BE BUILT FOR E9.15.0 Post 4/6.
Printed circuit construction, all components
of highest quality. Uses 6 Mullard matched
transistors, 1 diode, two 0081 valves in push-
pull, giving 1 watt undistorted output. I.F.
470 Kc/s. Medium and long wavebands. Fer-
rite rod internal aerial, high flux 7 x 4in. Loud-
speaker. Walnut veneer finish Cabinet with -al
gold embellishments. Size: 18x 81 x 5in. deep.
Circuit diagram and full data supplied. Every
component available separately.

LASKY'S F.M. TUNER
Printed circuit version of the famous G.E.C.
912 " F.M. PLUS " tuner. Can be built

complete with valves for

8/HET TRANSPORTABLE

SPEC AL
LOW-PRICED
F.M. TUNER

PARCEL
Uses Philips permeability tun-
ing heart, freq. coverage 88-100
Mc/s. 2 1.F. stages, 3 valves,
plus magic eye and EZ80
rect. Self -powered. Dim.:
8 x 6 x 51in. Complete Parcel
circuit diagram, data.

99/6 P. & P. 3/6.
All components sold separately.

7 7 Gns.

4

I
4

LASKY'S
MIDGET T.R.F.

An enormously popular Table'
Radio for A.G. mains 200/250 -g
v. Med. and long wave. Can
be built absolutely complete
for only 99/6 post 5/-.

Full data, circuit diagram .41
etc. 1/8. (Free with parcel.

post free.
Details on request.

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO mr
1
4
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LASKYS
RADIO

4-SPD. AUTO -CHANGERS

B.S.R. UA12, STEREO £7 19 6
B.S.R. type UA8 £6 19 6
B.S.R. UA8, STEREO el 19 6
B.S.R. type UA14 £719 8
COLLARD Studio C60 wired for
stereo, with monaural p.u. £7 19 6

Post on all above 5/-.

GARRARD
Model 120 8 0
Model 121 £9 9 0
Model 209 £9 19 6
Mdl. 210 STEREO £11 0 0
Mdl. 210 MONO/

STEREO £1210 0
RC.88 . £12 13 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 U 19
GARRARD TA Mk. II, wired for
STEREO, plug-in head U 9 0
E.M.I. 4-spd., wired for STEREO,
fitted mono cartridge 641 19 11

As above, STEREO £6 19 6
Post on all above 5/-.

COLLARO JUNIOR 4 -speed motor
and separate pick-up 75/-
B.S.R. TU9, non -auto Turntable
and separate pick-up 79/6

Post free.

PICK-UP CARTRIDGES
ACOS, G.P.67 turn over crystal
cartridge with L.P. and standard
styli. List 39/7. Lasky's Price 18/-

ACOS 73-1A STEREO. List 52/6.
Lasky's Price 29/6 post free.

ALL TYPES OF CHASSIS
ARMSTRONG, DULCI, EMPRESS,
etc., A.M. (I, m, s) from 7 Gns.
A.M./F.M. from 14 Gns.
A.M./F.M. STEREO from 22 Gns.

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 74 I.p.a.
Aximoth adjustments Output 5 milli-
volts at 1 Kc. at 74 Los. ERASE, low
impedance. MST £4 PAIR.

LASKY'S PRICE, per pair 29/6Post free.
Please specify upper or lower track.
Set of 4 (upper and lower), 49/6.

Type From
12in. round 6.8 10 0
141n. reef.. IS 10 0
15in. & 16 round ga 19 6
17in. rect. £5 19 6
211n. rect. £7 19 6

F11111111111111111111111111111111111171111111111171111111111111

IMPORTANT LASKY'S TRANSISTORS 4
NOTICE CAR RADIO P.N.P. Junction types.

SEE PAGES
102 and 103

P.M. SPEAKERS
31in. 4in. 5in. 61in. Sin. 10in.
11/6 19/6 10/6 16/- 16/6 251-
12in. 27/6. ELLIPTICAL: -
7x4 9 x 6 10 x 2} 10x6 10x7
12/6 22/6 25/. 25/- 25/ -

Post extra.

2 SPECIAL
SPEAKER OFFERS

WHARFEDALE
12in. FULL FREQUENCY

HIGH FIDELITY SPEAKER
Mdl. SUPER 12/FS/AL. Alu-
minium voice coil, 15 ohms,
17,000 lines, foam plastic sus-
pension. 15-30 watts peak.
Brand new in maker's cartons.
List 117/10/-. £12.19.6LASKY'S PRICE

Carr. 7/6

G.E.C. Sin.
METAL CONE SPEAKER

Listed at
LASKY'S PRICE

10. £5.19.6
Carr. 4/-.

Presence Units 69/6. Post 3/6.
All G.E.C. accessories available
including auto -trans., cabinets,
etc., at greatly reduced prices.

C.R. TUBE BARGAINS
NEW AND UNUSED

FERRANTI. 12in. types T12/44 or Sin.
type T9/3 4 v. heater 49/6

Carr. & Incur. 12/6.

FERRANTI 17in. type TH17/10. 6.3 v.
.3 amp. heater 66119/6

Carr. & Incur. 12/6

Ma. METAL CONE, famous make, type
T901/A, 8.3 v., 0.3 amp. heater £8/19/6

Carr. A Insur. 211-.

17in. 90 degrees 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

Car,
A Ins
12/6
12/6
12/6
12/6
21/ -

CAN NOW BE BUILT
ABSOLUTELY COMPLETE

FOR £6 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. U1

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: (AL. and
D.C.) 0-15-50-250-500-1,000 v. D.C.
current 0-100-500 m/a. 0-1 m/a.
(used at 0-10 v. range). Resistance:
12,000 ohms (centre 24 ohms).
100-20,000 ohms (centre 2.4 k.).
Size: 5in. x Sin. x 21 in.

OTHER MULTI -METER
BARGAINS

Model EP -10K, 10,000 ohms per
volt, A.C./D.C., 45/19/6. Post 2/6.
Model 200H. 20,000 ohms per volt,
A.C./D.C., 26/19/6. Post 2/6.
TAYLOR 127A. 20,000 ohms per
volt, A.C./D.C., £10. Post free.

CLEARANCE SALE
AT

42 TOTTENHAM COURT ROAD
FOR CALLERS ONLY

Prior to the rebuilding o' these Showrooms we are
offering a great variety of oddments and components at
drastically reduced prices for quick clearance. Don't
miss this opportunity of picking up useful items at
silly prices ! Remember -callers only. Come soon.

AUDIO, suitable for high gain and
low freq. amplifiers and for output 4
stages up to 250 milliwatts. Double
spot -yellow and green 3/6 "04
R.F., suitable for medium and low

'"freq. oscillators, freq. changers and
I.F. amplifiers (1.5 to 8 Me/s.).
Double spot -yellow and red... 4/6 -NA
Type T61. Suitable for all audio
applications 2/8
Post 6d. One dozen 28/- post free.
Type Z, audio each 2/ -
One dozen 23/- post free.
Special prices for larger quantities.

0C44 0045 0070 0071 0072 4
111- 10/- 6/6 8/8 8/-
0073 0075 0076 0081 0026 4
16/- 8/- 8/- 8/- 25/-

Oo78 8/6 (Matched Pair, 17/-).

EDISWAN MAZDA TRANSISTORS. The 4
very latest types:
XB/102 7/8r XB/103 718; RC/101 10/6;

4XA/101 12/8; XA/102 12/8.

SPECIAL OFFER. Set of 7 Bdiewan 4
Transistors: XA/101, XA/102, 2 XB/102, -egg
XB/103, 2 matched XC/101. Price 79/6. -of

CRYSTAL DIODES. General Purpose
GEX00, each 1/-. Per doz. 9/-.

All other types in stock.

" GOLTOP " POWER
TRANSISTORS

All types In stock. Example:
Y15/10P. Ideal for output stage of car
radio, will give approx. 3 watts operating ...41
from 12 v. Each 15/- post free.
Suitable Output Transformer for above, 4
correct ratio, matched to 3 ohms, 9/6. 4

Poet 1/-.
Driver Transformer, 9/6. Post 1/-. 4
" SHERWIN SIX" TRANSISTOR

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 23/19/6
All components available separate-
ly. Circuit diagram and instruc-
tions, 2/6 (refunded if you order).

4

4
4
4

4444
44

MINIATURE EARPIECES
for Pocket Transistor Radios

Transparent Ear -insert complete ...I
with 3ft. cord, sub -miniature jack -al
and socket. Fully guaranteed.
C.R.5. Crystal, high imp. 9/- -`41
M.R.4. Magnetic, low imp.... IV-

Post free.

SUB -MIN COMPONENTS

t
As used in the smallest Japanese pocket
ransistor radios. Coils, Loudspeakers,
I.F. transformers, Ganged Condenserr,
etc., In stock at lowest prices. Also all soil
T.B.L. transistorised Miniature Units.

4
TURRET TUNERS 4

Large selection, many by famous 4
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 me/s., 59/6, 14-25 mc/s., 59/6.

*LASKY'S COMPONENTS
CATALOGUE, 1961-62 edition, .411

now ready. Over 100 well -illustrated -.NI
pages. Price 2/- post 6d.
Our latest Bargain Bulletin free
with every copy.

I2 -CHANNEL

33 TOTTENHAM COURT ROAD, W.I.
2 mins. Oxford Street. 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.

'IPS SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO

4
4

207 EDGWARE ROAD, W.2.1
Few yards from Praed Street PADdington 327172 4

4
4
44
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CRYSTAL CALIBRATOR No. 10

A crystal controlled 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 73 x 4in. Good condition,
complete with valves, crystal, instruction
manual and circuit. ONLY 59/6. Post 3/6.
This item available complete as above.
BRAND NEW and with spare set of
valves. E4/10/-. Post 3/6.

CANADIAN CRYSTAL CALIBRA-
TOR. Uses double crystal and multi -
vibrator circuit to give " pips " at I

Mc/s., 100 KO. and 10 Kc/s. Incorporates
Modulator. With book. 79/6, post 2/6.

RECEIVERS RI155B. 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 Bin. speaker, E6/10/-. Carr. 5/-.
SPECIAL OFFER. The combined price
of the receiver and power pack is £16,
cam 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.o.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) 63 v
at I.5A. 6.3 v. at 0.5A., 5 v. at 3A. 6,4 x
6 x 7iin. high. Weight 25 lb. Re-
moved from equipment but in perfect
condition. 32/6. Carr. 5/6.

6161V06-40 30/ -
CO -AXIAL RELAYS (Switch Type
78A). Simultaneously switch two separate
inputs to alternative outputs. 24 volt D.C.
coils (can be hand operated). Size (approx.)
5 x 3 x 3in. 8/6. Post 1/6.

PRECISION RESISTORS. One Megohm
1% I watt wire wound, ex-U.S.A. BRAND
NEW. 10/6 per dozen.

BRAND NEW.

SANGAMO-
WESTON

VOLTMETERS
S61. Dual range
0-5 and 0-100 v.
D.C. FSD I m/A.
3in. scale. Recent
manufacture. Ideal
for schools. Com-
plete in super qual-
ity canvas carrying
case, with test
prods and leads.

Boxed 27/6. Post 2/6.

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 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.G. 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 Mallard OC 82s ensure
success. All the parts including 6 transistors, 2 diodes (all
first grade), cabinet, 5in. speaker and comprehensive instruc-
tions cost E9/19/6. Uses PP 9 battery, 3/6 extra.

THE POCKET FOUR
A neat little personal set in a handsome plastic cabinet 54- 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.G. mains
operation. In
good condi-
tion and work
ing order. A
laboratory in-
strument for
ONLY E8/1916.
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.G. 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 If 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 H/D M1095 8/6
G.E.C., sealed, wire ends, 670 0, 2 HID makes, MI099 I5/-
G.E.C., sealed, wire ends, 5,0000 2 c/o., plat., M1052 17/6
Siemens High Speed 1K + IKS2, I c/over 10/6

GIANT COMPONENT PARCEL
Contains 100 and 1 watt resistors, 50 Ai 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
2/6 post.

UNISELECTORS
25 Position, 8 bank double wipers. 24 -volt operation. Re-
moved from brand new equipment, 6216. 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 f17-10-0
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.

BC 221 FREQUENCY METER
125 kc/s. to 20 mcjs.

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 £161-/-is very good.

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 G4S.
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-15/AP. Made by Marion
Electric for M.I.T. Radiation Lab. AS
NEW. £7/10/-.

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.
2Iin. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order.
£9/19/6. Carr. 10/6.
Input 24 v. D.C. Output 230 v. A.C.
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.
3in scale. FSD I mA. Ideal for schools
In canvas case with test prods and leads.
BRAND NEW. 27/6, post 2/6.

M ICROAMM ETERS
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. I5/-.
American 0-100 microamps. 21in. square
flush panel mounting. BRAND NEW.
Boxed. 42/6.

MULTIMETERS
1,000 0/Volt A.G. and
D.C. volts 0-10, 50,
250. 500 and 1,000
D.C. current 0-10,
0-100 mA. Ohms
0-2,000, 0-200K. Bake-
lite case size 51 x 31
x nin. Fully guaran-
teed with test leads,
prods and in-
ternal battery,

59/6
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STubes
MAZMOST

MULLARD,COSSOR,

DA,
EMITRON, EMI-
SCOPE, BRIMAR,
FERRANTI TYPES,

OURPROCESSED
IN

OWN FAC-
TORY.
New Mullard, Mazda
& U.S.A. guns rased.
NEW 108K 15/-

HIGHE QUALITY-NEW
car,..,. GUARANTEED

6 Months 12 Months
Seconds REGUNNED

9/ I Oi n. E1-10-0 £3- 0-0
. £1-15-0 E3100121 - -.

I I

. £2- 0-0 £4- 0-0n £5-0-0
15/ I 7in. £2-15-0 £4-15-0

.--, , .

LI 1 n. £3-15-0 £5-15-0

LOW PRICES

12 Months
NEW TYPES
MW 3174

£4-0-0
MW 36/44
MW 36/24

CRM 172
MW 43 64

£6-0-0

4-SPD. RECORD PLAYERS
Latest B.S.R. TU9 Turntable, together
with lightweight Stair Galaxy dual
sapphire crystal turnover pick-up head.
Truly amazing £3.10.0 Carr.
value at 3/,

RE -NEW YOUR PICK-UP
with the following CARTRIDGES.
ACOS G.P. 65.3, 22/6; SONOTONE, 17/-;
STEIG and NEUTER. 15/-; POWER
POINT, 17/-. All the above complete
with " STARR-GALAXY " Tone Arm,
3/- extra.

PORTABLE
TAPE -RECORDER CASES

109 x 149 x 59, 14/- Covered Attrac-
16 x 12x7 20/- tive Reeler.
11 x 9 x5 10/8 P. 6. P. 3/,

LOUDSPEAKERS
TOP MAKES -MANUFACTURER FRESH
21in. (Special) 131-; 5in. 16/-; Sic. 19/-;
10in. 22/6; 12in. Closed Field 2718;
6 x 4 16/-; 7 x 4 18/-; 8 x 3 18/-; 8 x 6
19/6; 10 x 6 23/6; 8 x 13 38/-; 10in.
Bronze Wharfedale 89/-. P. & P. 1/6.

PM SPEAKERS
3 ohms, top makes performance
guaranteed;
81. 8/.. Va4 11j- igin- 13/-6iin. x 6131

100 CONDENSERS 10/-
Assortment of miniature silver mica and
ceramic condensers. 3-5,600 pF. List
value over £5.

100 RESISTORS r.rsrtantrnt 6/6

SPECIAL

MAINS AMPLIFIERS
Industrial and C.V. Valves

3 valve (10F3, 10P14, UU9), 3 watt, 8 in. We have in stock a large Range of Trans.loudspeaker,

in two tune case s with
Ideal for record players,

P.A. work, etc. 18/- P.P. 1/6.

milting & Receiver Types, too
to mention. Most American and British.
We welcome your enquiries.

WE ARE PLEASED TO ANSWER YOUR ENQUIRIES S.A.E.

VALVES 10% DISCOUNT SPECIAL OFFER
TO PURCHASERS

of any SIX VALVES marked in black, type (15%
BY RETURN OF POST in dozens). Post: 1 valve 64.; 2-11, 1/ -.

FREE TRANSIT INSURANCE. All valves are new
GUARANTEED 3 MONTHS

- or of fully guaranteed ex -Government or ex -equip -
NEW LOW PRICES ment origin. Satisfaction or Money Back Guaran-

tee on goods if returned unused within 14 days
OZ4 5/- 6K25 7/6 20P1 9/9 *E1341 7/- HEC90 7/6 2071 8/-
1A7GT 11/3 6L1 12/6 *21n 12/6 "EB91 3/6 11L41DD U74 8/-
1C5GT 9/6 6L6 9/9 20P4 17/- EBC33 4/9 9/6 U76 5/8
1115GT 919 6L60 7/8 20P5 15/- EBC41 8/- HVE2 7/6 U78 5/-
*I.L4 3/6 6170 6/ 25A6C 8/- EBC81 7/9 *KT830 6/6 U82 7/-
1N5GT 9/9 6L18 8/6 .251,60 6/9 EBF80 7/9 *KT36 9/- U107 11/-
1E5 5/6 6L19 12/6 2516GT 9/- E3lF89 816 *KT44 7/6 U118 6/-
164 8/- 6LD20 816 25Z4G 7/3 EBL21 12/6 *KT45 8/6 U119 6/9
185 4/9 *025 8/6 30E5 6/9 EBL31 211- KT61 8/6 U143 6/-
51T4 8/9 56928 12/6 30FL1 9/6 *EC52 3/6 KT63 6/3 U143 9/9
2A3 7/9 '6Q70 6/3 30P4 12/6 ECC31 9/6 KT66 12/6 U145 6/-
21/21 4/6 6 Q7GT 8/9 30P12 8/. ECC32 4/- KT W61 5/9 U147 5/6
3A4 4/9 *66/17 5/9 30PL1 10/8 ECC33 4/6 KTW62 5/9 U149 7/-
3(44 71- .63G7 4/9 35L60T 9/- *ECM 9/- KTW63 6/9 U150 6/6
384 6/- 68117 4/6 35W4 6/9 ECC35 6/- *ETZ63 5/6 1/I51 8/-
3V4 6/9 6817 4/ 35Z4GT 5/3 ECC81 5/6 M1114 8/. U152 7/-
5R40 9/6 69K7 5/3 50CD60 ECC82 6/- N18 7/3 U153 6/.
'5U4G 4/9 6.81.7GT 6/- 19/- ECC83 6/9 N37 11/- U154 6/8
5T4 8/9 6SN7GT 4/6 5016GT 9/- ECC84 8/9 N78 15/- 1/191 11/-
5V4G 8/9 68Q7 6/- 61BT 16/- ECC85 7/9 N108 113/- 17281 9/6
5Y3G 5/9 "6857 4/6 61SPT 11/- ECF80 8/6 'P41 4/6 U282 15/-
5Y3GT 6/- 6114GT 10/6 77 8/6 ECF82 8/6 PCC84 7/- U301 15/-
57.3 6/9 6V6G 5/6 80 5/9 ECH21 MS PCC85 9/2 20309 7/.
5Z4G 8/6 6V6GT 6/6 83 9/6 ECH35 9/6 PCC88 191- U329 7/MGT 11/- 6Y6G 5/9 185BT I8/- ECH42 8/6 PCC89 13/6 U339 11/-
6A6 8/- 6X4 5/- 807(A) 5/8 EC1181. 8/- PCF80 7/- U801 19/-
6A8G 9/6 6X5G 5/- 807(E) 3/9 ECL80 7/- PCF82 7/8 UABC80 8/6
6AC7 4/3 6X5GT 5/6 955 8/9 ECL82 9/6 PC1,84 16/- ITAF42 8/-
6A05 3/6 7136 9/. 956 2/6 ECL83 12/- PCL82 7/8 UBC41 7/9
6AG7 719 7B7 7/9 9001. 4/- EF22 71- PCL83 10/6 UB1,80 8/6
6AK5 6/6 .705 713 9003 4/- *EF54 3/3 PCL84 7/8 UBF89 7/9
13AL5 3/8 7C6 7/3 ATP4 2/9 *EF80 4/9 *PEN25 4/6 UBL21 14/6
'6AM6 3/- 7117 7/8 AZ31 9/- EF85 6/6 *PEN45 7/3 UCH21 12/6
6AQ5 6/- 787 9/- 'B36 8/8 EF86 9/- *PE1446 5/3 .1:161142 7/6
6AT6 6/- 7Y4 7/- B65 4/6 EF89 6/9 *P133 8/8 UCH81 8/6
6A116 7/8 10C1 11/- CBL31 21/- EF91 8/- PL36 10/6 UC1.82 11/3
6B8G 3/6 10C2 12/6 CCH35 14/- *EF92 4/6 P138 16/8 UCL83 13/8
6I3A6 6/- .10F1 5/9 CL33 11/9 EL22 12/6 PL81 8/9 UF41 8/6
60E6 5/9 1OLD11 14/6 CY31 9/9 EL32 4/6 PL82 6/9 UF42 5/8
6BG6G 1218 10P13 9/- D63 1/6 *ELM 8/- PL83 6/9 UF80 7/6
613W6 7/9 '10P14 9/- DA90 2/6 EL35 7/- PL84 9/- 20F85 8/9
6BW7 5/9 12AH7 6/9 DAC32 9/9 EL37 11/6 PY31 7/9 UF86 14/6404 3/6 12A118 9/9 DAF91 4/9 *EL38 12/6 PY32 10)- UF89 7/-6C6 4/9 12AT6 7/6 DAF96 713 EL41 8/- PY80 71- UL41 7/-
6C9 8/9 12AT7 5/6 DF33 9/9 EL42 9/- PY81 6/- U144 11/-6CD60 21/- 12AU7 6/- *DF91 8/9 EL50 9/- PYR2 6/3 UL46 9/9
6CH6 8/3 12AX7 6/9 DF96 7/8 EI,84 7/- PY83 7/8 U1.84 7/6
61/6 4/9 12J5GT 3/6 *DH77 6/- EL91 4/6 PZ30 9/8 TJL80 9/6
'8F1 4/9 12K7GT 5/- DH81 9/- E5134 8/6 R18 11/- UU6 12/6
*6E12 3/ 12K8GT DK32 11/3 E5180 8/6 R19 11/- TJU7 9/6
6F6G 6/3 11/- DK91 5/6 EM81 8/9 .841 7/8 UYIN 11/-
6E13 6/9 12Q7GT 5/- DK92 716 EM84 9/9 TDD4 7/6 UY41 6/-
6E14 9/6 126K7 4/9 DK96 7/6 E3085 10/6 U14 8/- 1/3/85 6/8
6115 9/6 12SK7GT DL33 8/6 EN31 16/- 1/18 8/- VR105/30
*6/16 2/- 4/9 DL35 9/6 EY51 1122 6/9 5/8
*63511 219 129N7GT DL91 8/- Small 8/- U24 15/- VR150/30
615GT 3/9 8/6 DL92 6/- EY86 8/- 2025 12/6 819

6J79 5/ 13D3 7/- DL93 4/9 EZ40 6/6 U26 9/9 X63 9/6
6,170T 7/8 1487 22/6 DL94 6/9 EZ41 7/- U31 7/9 X66 111-
6K6GT 6/6 19BG6G D1,95 7/2 11E80 6/- U35 11/- X7011 12/-
.61OG 2/3 15/- EA50 99. EZ81 6/6 1137 28/ X78 14/8
6K7GT 4/9 201/1 8/6 EABC80 7/8 GZ30 11/- U50 519 X79 16/6
*61C8G 516 *20F2 8/6 EAF42 816 GZ32 8/9 .05 4/9 Yfi3 6/36K8GT 9/9 2011 16/- 'E534 1j6 HABC80 9/6 1/702 5/6 *Z613 9/6

The most Competitive Comprehensive Valve List in the Country

TECHNICAL TRADING CO.
350/352 FRATTON ROAD, PORTSMOUTH

GEE BROS (RADIO) LTD
15, LITTLE NEWPORT ST., LONDON, W.C.2

Telephone : GERrard 6794/1453
Adjoining Leicester Square Tube Station Open 9-8 Mon. -Fri. 9-1 Sat.

* BRAND NEW IMPORTS! *
FULLY TRANSISTORISED PORTABLE HI-FI

AMPLIFIER MODEL JTM.12

A completely tran-
sistorised Hi-Fi

Amplifier
powered
by 8 1.5 v.
dry bat-
teries or
any 12 v.
D.C. ex-
ternal sup-

ply. Power output
12 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.
5in. x I Ifin. x 3in. Ideal for outdoor or indoor use for calling, an-
nouncing and entertaining. The only portable Hi-Fi amplifier available
at this special price of only
Brand new with full instructions.

POCKET TEST METER
MODEL T.K.60

4,000 O.P.V.

FOR £4.0.0 Post
ONLY Free

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 (OdB -0.775v.
-600 ohms).
Size: 4iin. x 31in. x Ilin.
Also available: MODEL TK.50.

£22

1,000 o.p.v. Ranges: D.C. mA: 1-250 mA., D.C. and A.C. Volts: 10-
250-500-1,000 v. Ohms: 0-10 K ohms 0-100 K ohms, E3/7/6.

SUPER QUALITY TEST
LEAD KIT No. 520

Comprises leads and prods, English
and Continental type plugs, spade
terminals and crocodile clips.
Complete in attractive 1 01
case. Post paid.

SUPER QUALITY
HI -F1 DYNAMIC (M/C)

MICROPHONE
with built-in transformer

200 ohm or 50 k. impedance
Suitable for hand or stand use. £4.15.0
Complete with screened lead.
OUTSTANDING VALUE POST FREE (State imp. regd.).- -
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.
Supplied with neck band. Terrific

ONLY 39,6performance!

G.P.O. RACKS I
I9in. Heavy duty
all steel Standard

drilling
5ft. 6in. angle I

uprights.
E3/10/-. Carr. 15/-.I
655. Channel up-
rights ES. Carr. IS/-. 1

MODEL
MD.130

OUTSTANDING
VALUE AT

Also available: 11D.170. Similar in design to
BM.3 but moving coil with built-in transformer.
Guaranteed. Outstanding value. 44/7/6 post free.

TELESCOPIC FLOOR STAND
HEAVY 9in. dome chromium base, chromium
stand with screw top. Extends to approx. 6ft.
Suitable for above mikes, etc., E2/10/-, carr. 5/-.
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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. Dble. Play 32/-
CIP-9 900ft. 51in. Std. Flay 16,' -
LP -12 1,200ft. 5in. Long Play 19/6
CMXP-18 1,800ft. 5iin. 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/-

3in. D.P. message tape 400ft. with spare spool I0/-.
Also 3in. 275ft. extra play 5/3. Limited quantity.

Many other types available including " Scotch," " EMI,' "Triton," " Syn-
crocape," 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 15in., length
15in. (approx.), good cond., E6/10/-.
Carr. 10/.. Ditto. Brand new, O.
Carr. 101-.
SMALL MOBILE RE-ENTRANT
LOUD HAILER. 15 watts, 15 ohms.
Approx. 7in. dia., 7in. long. As new
L5. Carr. 51-.
TRIP/OX, TANNOY LOUD -HAILERS

With 180
ohm linetran
former and
ondenser.

Impedance
7i ohms,
handling
capacity 8
watts. Com-
plete in
slope - frontwooden

ea,' Brawl new 27,6. Carr. 4'13.

NEW P.M. HEAVY DUTY
SPEAKERS. Complete with
O.P. trans., in all steel blue -
grey double grilled cabinet.
bin. 30/.. Carr. 3/6 ea.

EXPONENTIAL HORNS
by famous
manufacturer
of P.A. sys-
tems, 15 watt,
25in. long.

20in. squareflare, 15
ohms speech
coil (Tannoy).
Good con-
dition E7/10/-.
Carr. 101-.
JUST ARRIVED ! BEAM
PROJECTION EXPONEN-
TIAL HORN. Smaller version
of above. I9in. long, I2in. square
flare. Complete with mounting
bracket. Ideal for mobile use.

I 12 VOLT D.C. AMPLIFIER
(Parmeko). As new, 15 watt push -
pull output Mike and gram. inputs,
tapped output transformer, L9/19/6
Carr. 10/6. (Hand microphone for
above 30/- extra.)
50 -WATT EX -GOVT. AMPLI-
FIER. Type Ill with 4KT66's in

Iparalleled push-pull. Standard
200-250 v. A.C. input. Output
imped. 600 ohms line. High imp.
gram. and mike input. Bass boost
control fitted. Quality amplifier
housed in strong metal case ready
for use. Terrific performance,
£25. Carr. LI.

TELEFU N 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 L9/151-, ram 5/-.

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 5 -
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, fully guaranteed.
Original coot 23 gm -214.19.6 P. R 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 4in. E2/9/6. Type
066A. Sec. 18, 25, 30, 36 v. 8 amps.
4 x 4 x Sin. E3/19/6. Type 053A.
Sec. 12, 25, 30 v. 10 amps. 4 x 5 x
5in., L4141.. Carr. 3/6 each.
AUTO TRANSFORMERS
0-110, 205, 225, 245 v. Fully
shrd'd. Terminal block connectors.
Type 063A, 500 w., 4 x 5 x Sin.,
L31776. Carr. 3/6. Type 064A.
750 w. 4 x 6 x 5in., L3/17/6. Carr.
3/6. Type 065A. 1,000 w. 4 x 7 x

E4/17/6. Carr. 5/..
Brand new. E6/10/-. Carr. 5/-. 1 20 kV/A AUTO TRANS -
Send S.A.E. for comprehensive list of I FORMER. 230/115 v. 50-60 cycles,
P.A. equipment for outdoor and by Jefferies Trans. Co., U.S.A.
indoor use. 1 Perfect condition. E20. Carr. 20/-.

BAKERS " SELH URST " SPEAKERS
"I5in. VISCOUNT AUDITORIUM." 15 ohms at 400 c.p.s,, 35 watts.
Flux density 18,000. OUR PRICE L15.
" I2in. P.M. HEAVY DUTY." 15 ohms, 15 watts, 30-14,000 c.p.s.
OUR PRICE £4/107-.
" SUPER HI -F125." 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.

MINIATURE LEAD ACID ACCUMULATORS
2 v. 1.5 A.H. Size 4x 1/ x lin. Wt.
approx 1lb., 6/6. 12 v. 0.75 A.H.

Size 4 x 3 x
Wt. approx.
21b. 22/6.

BRAND NEW
AND UNUSED

NEW AND UNUSED ACCUMULATORS
12 v. 75 A.H.. 15 x 8 x I lin., E4/10/-. Carr. 8/6.
12 v. 25 A.H., 10 x 10 x 42 i n., 45/-. Carr. 7/6.
2 v. 100 A.H., with carrying handle.
Size 64 x x 32in., 15/- each. Carr. 3/6.
2 v. 16 A.H., 72 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. If-.

QUALITY TEST EQUIPMENT
WAVEMETER CLASS D. Freq.
band 1,900 Kc/s. to 8,000 Kc/s. (158-
37.5 metres) in two ranges. 1,900
Kc/s.-4,000 Kc/s., also 4,000 Kcis.-
8,000 Kc/s. Supply 6 v. D.C. input.
Complete with twin crystal, spare
vibrator, head phones, original in-
struction manual and transit case.
As new L515/..
EVERSHED & VIGNOLES wee
megger 100v. 0-20 meg. f5/57-.
AVO VALVE DATA MANUAL.
Contains a host of information on
100s of valves including civilian
equivalents of many service types
21/- post free.

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, f12/107-. Carr. 5/-.
BRIDGE MEGGERS. Evershed and
Vignoles Series 2 in perfect condition.
250 v. £22. Carr. paid. Leather case
available at 20/- extra.
MARCONI SIGNAL GENE-
RATOR TYPE TF517-F/I. 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 L12/101-. 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 MO. Weight 51b. Size 7 x 7} 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. 4140/1.
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.
f6/19/6. P. & P. 2/6.

ROTARY CONVERTERS. 24 v. D.C. input.
230 v. A.C. output at 250 watts. With starting
switch. New and unused £15. Carr. 7/6.
ROTARY CONVERTER. 24 v. D.C. to 230
v. A.G. 50 c/s., 150 watts. New and unused. f8/10/..
Carr. 7/6. Ditto 100 watts £6/19/6. Carr. 7/6.
ROTARY CONVERTER. Ex -Govt. 12 v.
D.C. input, 230 v. A.C. output 50 cycles at 135
watts. Complete in carrying case with lid. Volt-
tage control sliding resistance, mains switch and
0-300 v. A.C. flush meter. In good condition, E10.
Carr. 10/-.

R.C.A. AR88-
D RECEIVER.
Mint condition
Freq. coverage
540 Kc/s., 32
Mc/s. £50. Carr.
20/-. Also L.F.s
available. Freq.
coverage 75-
550 Kcjs., 1.5-30
Mc's. 445. Carr.

GEE BROS. (RADIO) LTD
15, LITTLE NEWPORT ST., LONDON, W.C.2

Telephone : GERrard 6794/1453
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r "fidelity",fietnt
TAPE EQUIPMENT

ADD " HI -H " TAPE RECORDING TO YOUR EXISTING
AUDIO INSTALLATION WITH

STERNS-MULLARD TYPE "C"
TAPE PRE -AMPLIFIER -ERASE UNIT

INCORPORATING THE NEW FEE-
ROXCUBE POT CORE PUSH-PULL
OSCILLATOR and 3 SPEED TREBLE
EQUALISATION by means of the
stoat FERROXCUBE POT CORE

INDUCTOR.

PRICES . . . INCLUDING SEPARATE SMALL POWER SUPPLY UNIT
C°MPLETEOF PARTS KIT £14.0.0 TESTED

ASSEMBLED AND 217.0.0
Deposit 213/8/- and 12 months of 1114111. Assembled unit only.

ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOB

£1115.0 and £14.10.0 respectively. (Carr. and Ina. 15/- extrar
Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual.
We present this " Hi-Fi " Pre -Amplifier strictly to Bollard's specification etc.' Incor-
bonding ONLY NEW HIGH GRADE COMPONENTS and the SPECIFIED NEW
BULLARD VALVES.
WHEN ORDERING PLEASE STATE MARE OF TAPE DECK TO BE. USED.

SPECIAL "COMBINED ORDER" PRICES
(a) The COLLARO " Studio " Deck with the Model " C " Preamplifier £29.10.0and POWER SUPPLY ASSEMBLED AND TESTED

Deposit $511810. 12 monthly payments of £21313
(b) As above but the TYPE "0" Unit and POWER UNIT supplied as £26.10.0

COMPLETE KIT OF PARTS
Deposit 2518/0. 12 monthly payments of 21/18/10.

(e) The TBUVOX Mk. VI Deck (Incorporating Pause Control and Rev.
Counter) with the Model "C" PREAMPLIFIER and POWER 2A0. 0.0
UNIT ... ASSEMBLED AND TESTED

Deposit 28/0/0. and 12 months at £211818.
(d) As

UNIT
above

supplied
but thea

C
ModelOMPLET C" PRE

KIT OF PARMAMPLIFITSER
and POWER 136.10.0

as E
Deposit 27/8/0, 12 monthly payments of $2113/6.

(a) The BRENELL Mk. V Deck with the Model " C " PREAMPLIFIER £46. 0.0and POWER UNIT .. . ASSEMBLED and TESTED
Deposit £9/4/0. and 12 months at $317/8.

(1) As above but the Model " C " PREAMPLIFIER and POWER UNIT £43. 0.0supplied as a COMPLETE KIT OF PARTS
Deposit E8/1210, 12 monthly payments of £3/3/1

(g) The WEARITE MODEL "4A" DECK with ASSEMBLED and
TESTED Model " C " PREMAPLIFIER AND POWER UNIT £56. 0.0
Incorporating WEARITE HEAD -LIFT TRANSFORMER, etc

Deposit 211/410. and 12 months at E4/2/1.
Our. and Ins. on each above is 10/- extra.

! ! NEW DESIGNS ! !

MULLARD'S STEREOPHONIC POWER AMPLIFIER
A HIGH FIDELITY DESIGN BASED ON
THE FAMOUS MULLARD "5-10 ".
PROVIDES UP TO 10 WATTS (per channel.
SUPERB REPRODUCTION. FREQUENCY
RESPONSE FLAT TO WITHIN 3 db from
3 e s. To 60 Kele. AT 50 mW.
TOTAL HARMONIC DISTORTION AT
10 WATTS 01
PRICE:
(a) ASSEMBLED COMPLETE AMPLIFIER,

Including CONTROL UNIT £21.0.0
(as Illustrated)
Deposit 24/410.12 months of 21/10/10. £18.10.0(b) A complete KIT of PARTS will be available In OCTOBER, for

This amplifier is built to the very highest technical standards and presented strictly to
MULLARDT specification. It incorporates a complete Bullard valve line-up including
two of the new triode -pentodes, type ECL86. In each channel. Two specially designed
GILSON OUTPUT TRANSFORMERS with 20% taps are need In class AB pooh -pull
output stages for ultra linear operation,
The matching CONTROL UNIT is designed to be either attached to the Amplifier (as
Illustrated) or it can be detached for separate mounting on a Cabinet panel. It provides
Inputs for CRYSTAL PICK-UPS, RADIO TUNING UNIT, and also for replaying from
our STEREO TAPE PREAMPLIFIER (Briefly mentioned below).
AS AUDIO SPECIALISTS WE CONFIDENTLY RECOMMEND THIS DESIGN it is a MUST
to the serious minded sound enthusiast.
We can also supply the assembled MAIN AMPLIFIER only (excludes control unit)
for operation with our DUAL CHANNEL PREAMPLIFIER, this provides for a more
versatile or elaborate installation and would be essential if a low output Magnetic Pick Up,
such as the Decca, is to be used.
PRICE: (a) THE ASSEMBLED MAIN AMPLIFIER with the 130.0.0ASSEMBLED DUAL CHANNEL PREAMPLIFIER

Deposit 28/010. 12 months of £2/4/0.
(b) A complete KIT of PARTS for both Units will be available

In October . . . for £26.0.0
When ordering specify loudspeaker impedance.

:1

PRE -ANNOUNCEMENT TO STEREO ENTHUSIASTS
In response to the growing demand for stereophonic equipment we have completed the

design of a . . .

HIGH FIDELITY STEREO TAPE PREAMPLIFIER
It will be available in LATE SEPTEMBER when we will also offer it with matching Tape

Decks.

HOME CONSTRUCTORS-
BUILD A THREE -SPEED

HIGH QUALITY
TAPE RECORDER

LIKE THIS
FOR £35.0.0
Deposit: 0.0,0, 12 months at L2.11.4

FOR THIS WE SUPPLY
 Complete Kit of Parts to Build the

HF/TR3 Tape Amplifier.
The New Collaro "Studio" Tape Deck.
Portable Carrying Case (as illustrated).
Rola/Celestion 10in. x bin. r.m.
Loudspeaker.

.ACOS Crystal Microphone and 12A ft.
Spool E.M.I. Tape.

Alternatively for those who prefer another make of Tape Deck -we will
supply precisely as above -but in place of the Collaro "Studio" Deck.
We will include
The New Truvox Mk. VI Deck £45 0 0

Deposit 59/0/0, 12 months at 53/610.
For Constructors with their Owl, cabinet -WE OFFER -
(a) COMPLETE KIT to build the HP/T113 MA°K U Amplifier together 226. 0 0

with the COLLARO " STUDIO " DECK
Deposit 25/4/0, 12 monthly payments of £1/18/2

(b) As above but with the HF/TR3 MARK II supplied ASSEMBLED and E29.10.0
TESTED

Deposit 55/18/0, 12 monthly payments of £21314
(c) COMPLETE KIT to build the HF/TR3 MARK II together with the E36.10.0

TRUVOIL Mk. VI TAPE DECK
Deposit £71610. 12 monthly payments of 52(18/6

(1) As above but with HF/TES MARK II supplied ASSEMBLED and ,VA 0. 0.0
TESTED Deposit £81010. 12 monthly payments of 1.2118/8. P''''

(e) COMPLETE KIT to build the HF/TR3 AMPLIFIER with the E42. 0.0
BRENELL Mk. V TAPE DECK

Deposit £81810. 12 monthly payments of £31117
(0 As above but with HF/TR3 MARK II supplied ASSEMBLED and 5.1 0.0TESTED Deposit 29/2/0, 12 monthly payments of 23/8/9.
(g) THE ASSEMBLED and TESTED HFITR3 MARK U AMPLIFIER

with the WEARITE MODEL 4A DECK, incorporates Wearite £56. 0.0Head Lift Transformer, etc.
Deposit 511/0/0, 12 monthly payments of 24/0/8

Carriage and Insurance on each above is 10/- Extra.

THE MODEL HF/TR3 MARK II TAPE AMPLIFIER
Incorporating
3 -SPEED TREBLE EQUALISATION 4
by means of the latest FERROX-
CUBE POT CORE INDUCTOR
PRICE for COMPLETE
KIT OF PARTS £13.13.0
FULLY ASSEMBLED £17.0.0AND TESTED
Deposit 23/8/- and12 months at 21/4/11-
A Ugh quality amplifier based on the very successful Type "A" design completed in t.4
MULLARD LABORATORIES. ONLY NEW HIGH-GRADE COMPONENTS are
incorporated Including MULLARD VALVES and a GILSON OUTPUT TRANSFORMER

has own Power Supply and can be used as Indepenent Amplifier for direct reproOne-
tion of Gram. Records or from Radio Tuner. Size 11 x 6 x bin. fiend S.A.E. far leaflet
or 2/6 for Assembly Manual.

STEREOPHONIC RECORD
PLAYER FOR SIMPLE UNIT

ASSEMBLY
A most compact portable design consisting of
TWIN CHANNEL AMPLIFIER based on the
latest design by MULLARD LTD., incorporating
top grade Output Transformers, and the new
audio Triode -Pentode Valves Bullard ECL86
Separate Bass and Treble controls. Suitable for
use with Crystal Pick Ups, and capable of genuine
high quality reproduction up to 3 Watts per channel.
An attractive and contemporary portable Came
in two tone colours. The unique feature of the
design is the loudspeaker mounting. Two 8 x 5in.
p.m. elliptical loudspeakers are separately baffled
and mounted in the lid, which is detachable, allowing for each speaker to be Individually
positioned in any part of the listening area.

We offer a very versatile stereo arrangement tested and guaranteed which can he
assembled in the minimum of time, at a comparatively Very Low Cost.
PRICE for the ASSEMBLED AMPLIFIER. Two 8in. x bin. ROLA
SPEAKERS and PORTABLE CASE £14 0 0

Deposit E2/18/0. 12 months of 21/04
INDIVIDUAL UNITS available SEPARATELY . . .

ASSEMBLED AMPLIFIER supplied for 27 15 0
Sin. 5in. ROLA LOUDSPEAKERS (3 ohms) each £1 1 0
PORTABLE CASE £5 0 0

A CHOICE OF SINGLE RECORD PLAYERS and AUTOCHANGERS is available from
Stock (Send S.A.E. for details).

STERN RADIO LTD.
DEPT. W. 109 FLEET ST.,

LONDON, E.C.4
Telephone: FLEET STREET 5812/3/4
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.STERN'S MULLARD DESIGNS
COMPLETE KIT OF PARTS Designed by MULLARD-presented by

ST ERNS 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. £1 0.0.0Price: COMPLETE KIT (Parmeko 0/put Trans.)
Alternatively we supply ASSEMBLED AND TESTED £11.10.0

ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER £1/6/- 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 suitable for other makes.
Supplied strictly to MULLARD SPECIFICATION and Incorporating
 Equalisation 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 06.6.0
OF PARTS ASSEMBLED AND TESTED UAL°

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 suppled including
PARMEKO MAINS TRANSFORMERS and choice of the latest PARMEKO
or PARTRIDGE ULTRA Linear Output Transformers.
Price: COMPLETE KIT. Parmeko Transformer Ell sl
Alternatively we supply ASSEMBLED AND TESTED £13.10.0
Hire Purchase (Assembled Amp. only). Deposit 82/14/, 12 months at 19110.
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER £1/8 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 £7.10.0OF PARTS
(Plus 6/6 carriage and insurance.)
Alternatively supplied ASSEMBLED AND
FULLY TESTED (Plus 6/6 00 .1 0.6
carriage and Insurance) ....

M.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.

KIT OF PARTS £8.10.0_ or ASSEMBLED £10.10.0

Mk. II " Fidelity" FM TUNING UNIT
An attractively presented Unit Incorporating MULLARD PERMEABILITY TUNING
HEART' and corresponding Millard valve line-up. Very suitable to operate with our
Milliard Amplifiers. el 0.0.0 £14.15.0FOR THE CONSTRUCTOR or ASSEMBLED

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 arid is attractively
finished in Grey Colour Re.xine-WE ALSO
SUPPLY SEPARATELY:-
(a) The 2 -stage (plus Rectifier) AMPLIFIER

£4 2 6
(b) The PORTABLE CARRYING CASE

Ea 17 6
(0) 61in. P.M. SPEAKER 18 9 insurance 4/- extra).

STERN'S INTER-COMM or BABY ALARM
A small versatile Unit employing the new MUL-
LARD 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

PARTS 146 .1 7.6 AND TESTED 03.0.0
The equipment consists of a MASTER UNIT, sin
only RM. x x bin. and ONE EXTENSION
(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.

"H1-Firs LOUDSPEAKERS `c"gm",t_gr,,,ZTNOGCEKB?
GOODMANS-WHARFEDALE-W.B.

ILLUSTRATED AND PRICED LEAFLETS ON REQUEST

PRICE REDUCTIONS

THE EMI 4 -speed single record player with separate crystal pick-

B.S.R. MONARCH UA8 4 -speed Mixer Autoehanger with Crystal
Pick-up
THE NEW COLLARD " C 60 " 4 -speed autochanger unit with Studio
" 0 " Pickup
The NEW COLLAR() Model 11P594 4 -speed Single Record Player.
Studio Cartridge
THE E.M.I. 4 -speed Single Record Player, incorporating a high output
crystal pick-up
B.B.R. MODELS trAl2 and UA14. Each a 4 -speed Mixer Autochanger
with Crystal Pick-up
Both available incorporating the B.B.B. STEREO Pick-up, plays
L.P. and 78 records
GARRARD R0209 4 -speed Autochanger fitted with latest Crystal
Pick-up
The latest GARRARD TRANSCRIPTION MOTOR " 301 "

1(a) The COMPLETE KIT OF PARTS to build
both the " 5-10 " Main Amplifier and the 2-

115.15.0Stage Pre -Amplifier Control Unit

(b) The "5-10" and the 2 -Stage Pre -Amplifier 11118.0
both Assembled and Tested
H.P. TERMS: Deposit 23/161- and 12 months of £1/718.
(a) The COMPLETE KIT OF PARTS to
build the Stereo "3-3 " Main Amplifier and

121.10.0the Deal Channel Pre -Amplifier Control Unit
(d) The Stereo " a -a " Main Amplifier and the
Dual
Assembled and

Channel Pre-Am
Tested

plifier Control Unit both
225.0.0

H.P. TERMS: Deposit £5 and 12 months of 81/18/8.
(e) The COMPLETE KIT OF PARTS to build
one "5-10" Main Amplifier (Parmeko Trans-
former) and the Dual Channel Pre -Amplifier

£21.10.0Control Unit
(f) One " 5-10 " Amplifier (Parmeko Trans-
former) and the Dual Channel Pre -Amplifier
both Assembled and Tested E25.0.0
M.P. TERMS: Deposit £5 and 12 months of £1/16/8.
(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 Dnal Channel Pre -
Amplifier Control Unit both Assembled and
Tested £36.0.0
H.P. TERMS: Deposit 27/41- and 12 months at E2/12/-.
Carriage and Insurance 7/6 extra.
Prices quoted are subject to 21/6/- extra for Partridge Trans.

231.0.0

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered Cath-
ode follower out-
put. Incorporates
two inputs forCRYSTAL

1MICROPHONES,
one for CRYSTAL PICK-UPS and a
fourth for Radio or Tape.

PARTS £8.8.0 AND TESTED
LED El 0.0.0

Terms: Deposit £2 and 12 months at 15/-. Model I.L. one microphone input matched
for moving coil or ribbon mike 01.7/- 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.

KIT OF PARTSLETE
1f8,1 2.10.0 Alternatively

ESTED
ASSEMBLED 015.0.0Price: COMP

H.P. Terms on assembled unit: £3 Deposit and 12 months of £1/2/-.

STEREO "3-3" MAIN AMPLIFIER
Comprise two MULLARD 3-3 Main Amplifiers on one chassis. Operates with above
MULLARD STEREO PRE -AMPLIFIER. Output power 6 watts. Inputs for Crystal
Pick-up and Radio Tuner £10HIT

OF PARTS
or ASSEMBLED 011.15.0.0.0

RECORD PLAYERS Many at REDUCED PRICES ! !

Send S.A.E. For ILLUSTRATED LEAFLET

4 gns.
£6.19.6
£7.19.6
£9.18.6

£6.9.6
£7.19.6

£8.13.10
£8.19.6
£22.7.3

The new GARRARD Model 4HF High Quality Single Record Player 119.8.7fitted with the latest T.P.A. 12 Pick-up arm and G.C.S. Crystal Cartridge
GARRARD Model TA/Mk. II Single Record Player fitted with high £8.10.0output Crystal Pick-up, detachable head

HIRE PURCHASE TERMS available on all units S8119/6 and over.
Came and insurance on each above 5/- extra.

! 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. All models
are very easily assembled, in fact only a screwdriver is required.
Fully Illustrated leaflets are available, including complete specifications of the various
STENTORIAN LOUDSPEAKERS. Please enclose S.A.E.

H.P. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER £9.

DEPT. W.

STERN RADIO LTD.
109 FLEET ST.,

LONDON, E.C.4
1.Ivphone FLEET STREET 5812/314
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"sioSis"."0~4^101
Each price provides
for the COMPLETE
RECORDER including
CRYSTAL MICRO-
PHONE and 1,200ft.
Spool of Tape.
Ihaelleiele01,""le."010,

or truly "Hi-Fi" Recordings
EACH MODEL INCORPORATES THE HF/TR3
MK. II TAPE AMPLIFIER (described on page 108)

MODEL CR313. Incorporates the Collaro "STUDIO" TWIN TRACK 239.10.0
3.speed Deck operating at 1/1m, 31in. and 71in. speeds
H.P. Terms: Deposit £71181- and 12 months of f2117/11.

MODEL TR3/Mk. VI. Incorporates the New TRUVOX Mk. VI TWIN E49.10.0
TRACK 2 -speed Tape Deck operating at Ills. and Min. speeds
M.P. Terms: Deposit E91181- and 12 months of £311217.

The "Model HF/G2R" PORTABLE

TAPE RECORDER
(Original Price £33) For Only 22 GNS

H.P. Dep. £41141-, 12 months £1113/9.
(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 GAR-
RARD DECK. PRICE INCLUDES THE
GARRARD TAPE MAGAZINE and 4in.
SPOOL OF DOUBLE PLAY TAPE. A
Twin Track Recorder operating at nin.isec.
providing up to 1 hour 10 mina. playing

time. The outstanding features being excellent
performance and simplicity of operation. Incorporates

EXT. SPEAKER SOCKET, also operates as Independent
amplifier for direct reproduction from P.U., Mike or Radio tuner. Weighs only 221b.
WE ALSO OFFER DECK and AMPLIFIER CONNECTED, TESTED. FOR IMMEDIATE
OPARATioN, 19 gus. H.P. Dep. £4 and 12 months E1/914. Carriage and Ins. 10/. ex.
taCLUDES S. 2AKE2., r..p. Magazine and 4in. Spool of Double Play Tape. Comprises
a complete tape recorder chas.iis ready for easy fitting into cabinet.

DESCRIPTIVE LEAFLETS AVAILABLE-PLEASE ENCLOSE S.A.E.

THE 44 ADD -A- DECK"
INCORPORATING GARRARD " MAGAZINE "
TAPE DECK and the MATCHED MODEL HF/G2?
PREAMPLIFIER. Supplied on ONE CHASSIS
(as illustrated) READY FOR USE.
PRICE: Inotudins GARRARD MAGAZINE
and a 4in. SPOOL DOUBLE PLAY 18
TAPE (Carr. h Ins. 10/- extra).
M.P. Deposit P.3116/- and 12 months of £11718.
Provides complete tape recording facilities and
designed to replay through the pick-up sockets
of the standard type of RADIO RECEIVER, or
an AMPLIFIER, from which really first class
reproduction le obtained. It consists of a Twin
Track Deck connected to the Preamplifier and operates at
31in.isec. speed, providing up to 1 boor 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.

selsessirsi""01"^"
There are no "better
value for money" Tape
Recorders on the
market-if you can't
call and hear them
send S.A.E. for fully
descriptive leaflets.
sOlhisWaPiaelekeirta"

109 FLEET ST.,

STERN RADIO LTD. LONDON, E.0 4

DEPT. W.

Telephone: FLEET STREET 5812/3I4

whatever your load
wherever it has to go

here is the solution to

Here at your fingertips are all
the facts on home and continental
despatch problems. With the
ABC GOODS GUIDE on your
desk it's no problem to despatch
any kind of goods to anywhere
in Britain or on the Continent.
This indispensable reference
covers all the latest transport
facilities. It lists long-distance
road transport operators (inde-

ALL transport problems

pendent and British Road
Services), and gives full details
of clearing houses, warehouses,
air, canal, ferry and other
specialized services. No-one
whose goods have to be trans-
ported can afford to be without
this up-to-date guide.

Order your copies of this latest
edition NOW.

July -December 1961 edition now available 5s. net.

POST I

THIS

COUPON
TODAY

Please enter my order for copies of
the July -December 1961 issue of ABC GOODS
TRANSPORT GUIDE at 5s per copy for
which I enclose remittance of
Send to your newsagent or bookseller
or direct to the publishers.

ABC

GOODS

TRANSPORT

GUIDE

ILIFFE TRANSPORT PUBLICATIONS LTD. Dorset House, Stamford St., London, S.E.I -1
NAME

ADDRESS
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HEAVY DUTY CXI=1L. 711
TRANSFORMERS(m-A1I.

CONDOMS
LARGEST SELECTION

No. I Pri. 220-240 v. Sec. 50 v. 60 amps.
Very conservatively rated, 617/10/.. Ex ware-
house.
No. 2. Pri. 240. Sec. tapped 4.6, 11 v. 200 amps.
E9/10/.. Carr. 10/-.
No. 3. Pri. 230 v. Sec. tapped II, 11.5, 12, 12.5
100 amps, tropically rated, £9/10/-. Carr. 10/,
No. 4. Pri. 240 v. Sec. 14 v. 200 amps., L9/I0,-.
Carr. I5/-.
No. 5. Pri. 220-240 v. Sec. 26 v. 36 amps.
Very conservatively rated, L9/15/-. Carr. 15/-.
No. 6. Pri. 220-240 v. Sec. 20 v. 3 amps.,
£6/15/-. Carr. 7/6.
No. 7. Pri. 240 v. Sec. 20 v. 20 amps., £4/17/6.
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. 1 I. Pri. 230 v. Sec. 24 v. 7 amps. and
30, 32 v. tapped, 2 amps., 52/6. Carr. 4/-.

12. Pri. 200-220-240 v. Sec. tapped 17,
18, 20 v. 15 amps., L3/19/6. Carr. 5/-.
No. 13. Pri. 200-220-240 v. Sec. tapped 30,
32, 34, 36 v. 5 amps., 57/6. Carr. 4/-.
No. 14. Pri. 200-220-240 v. Sec. tapped 10,
17, 18 v. 10 amps., 57/6. Carr. 4/-.
No. 15. Pri. 200-220-240 v. Sec. tapped 48,
56, 60 v. I amp., 27/6. P.P. 3/6.
No. 16. Pri. 200-220-240 v. Sec. tapped 10,
17, 18 v. 7 amps., 45/-. Carr. 4/-.
No. 17. Pri. 230 v. Sec. 6.3 v. 5 amps. and
6.3 v. I amp. and 65 v., 85/-. Very conserva-
tively rated, 15/-. P.P. 2/6.
No. 18. Pri. 200-220-240 v. Sec. 6 v. 5 amps.,
12/6. P.P. 2/6.
No. 19. Pri. 200-220-240 v. Sec. tapped 9-15 v.
4 amps., 22/6. P.P. 3/-.
No. 20. Pri. 200-220-240 v. Sec. tapped 12,
20, 24 v. 2 amps., 25/-. P.P. 3/-.
No. 21. Pri. tapped 110-230 v. Sec. 75 v. C.T.
0.25 amps., 29/6. P.P. 3/-.
No. 22. Pri. 100, 120, 200, 220 v. Sec. 230, 240,
250 v., 260 v. 50 mA. Conservatively rated,
27/6. Carr. 3/6.
No. 23. Pri. 240 v. Sec. tapped 12-24 v. I amp.,
13/6. P.P. 2/6.
No. 24. Pri. 240 v. Sec. tapped 9-15 v. II amps.,
15/6. P.P. 2/6.

SPECIAL OFFER BRAND NEW
PARMEKO SEALED TRANSFORMERS.
Pri. tapped 200-220-240 v. Sec. 4 -volt G.T.
36 amps. Tropically rated. 25 kV. D.C.
insulation. Size 9 x 8 x 8 inches plus 4 inch
terminals. Offered at a fraction of maker's
price. £9/10/-. Packing and carriage I5/..

EXCLUSIVE PURCHASE OF A.M.
HEAVY DUTY TRANSFORMERS

Tapped to give the following specifications:
Pri. 440-400 v. S.P. Sec. 220 v. or 110 v. 600
watts.
Pri. 220 v. Sec. 220 v. or 110 v. 600 watts.
Pri. 220 v. Sec. 55 v. 10 amps. All winding.
Double wound, L5/19/6. Carr. 7/6.
AMERICAN HEAVY DUTY AUTO
TRANSFORMERS. " C " core winding.
Completely enclosed in metal container,
74 kVA. 115-230 v., L17/101-. Ex warehouse.
We have London's largest selection of auto
transformers, 110-240 v. available from stock.
Let us know your requirements.

ifefai4A'
ZONMS.1,:'

LONDON'S LARGEST
SUPPLIERS OF

ELECTRONIC EQUIPMENT

9-10 CHAPEL STREET,
LONDON, N.W.1

Tel.: PAD 7851 AMB 5125

PLEASE NOTE NEW ADDRESS
Our new premises situated 50 yards from
Edgware Road Met. line station, has five large
windows crammed with electronic and labora-
tory equipment, and a spacious walk -round
dept., we invite you to call and browse at your
leisure. Our premises at 169-171 Edgware Road,
W.2. will remain open until the end of Sept.,
1961 where we are holding a genuine clearance
sale of oddments and remnant lines. Monthly
account orders accepted from all electronic
industries, research laboratories, colleges,
schools, etc. Over -seas inquiries welcome.

S.T.C. RECTIFIER

SUPPLY UNIT NO. 11

TYPE ZB 10235
Specification:-A.C. input 100-260 volts.
45-65 cycles. D.C. output 24 volts I I amps.
and 130 volts 600 ma. very conservatively rated.
L.T. and H.T. completely smoothed. All cir-
cuits fused. Mains on/off switch. Built in grey
metal cabinet. Height 5ft. Oin., width Ift. 74i n.,
depth Ift. liin. Weight 200 lbs.

These units were originally designed to supply
L.T. and H.T. power in conjunction with Bay
Power No. 3, to S.O.S./T. 3 -channel telephone
system, but are ideal heavy duty L.T. and H.T.
supply units for the electronic industry, re-
search laboratories, schools, etc. Guaranteed
20 amp. output. Complete with Instruction
Book and circuit. Supplied brand new at a

fraction of the maker's price.

£22.10.0 warehouse

SPECIALSPECIAL PURCHASE ! !

NIFE ALKALINE BATTERIES
6 -VOLT 75 A.H. TYPE LR7

SUITABLE FOR ENGINE STARTING
Five 1.2 v. cells crated and connected to give
6 v. Brand new and fully guaranteed. Size of
crate 154 x 12 x 64in. COW-. Carr. 15/-.

12 v. 25 AH. 10 cells crated in metal container
ize 23 x 64 x II inches. Brand new 0/101-.

Carr. 10/-.

BRAND NEW
A.M.2VOLT
14.AH. 411

ACCUMULATORS
SPECIAL OFFER. BRAND NEW A.M.
LEAD ACID ACCUMULATORS. 2 volt
14 A.H. Size 61in. high, 2in. sq. Ideal for con-
structing 6 or 12 volt batteries. 4/11 each.
P.P. 2/-. Six for 27/-. Carr. 5/-. With charging
instructions.

AM
CAPACITORS

TROPICALLY RATED

GUARANTEED

AMERICAN HIGH VOLTAGE CAPACI-
TORS. 10 mfd., 1,500 v. wkg., 15/-. 8 mfd.,
1,500 v. wkg., 12/6. 16 mfd. 400 v. wkg., 8/6.
50 mfd. 400 v. wkg., 330 v. wkg. A.G., 17/6.
10 mfd. Tubular Pyronal, 300 v. D.C., 7/6. 10
mfd., 600 v. D.C., working, 8/6. Please add 2/-
P.P. on all capacitors.

BRITISH TYPES. I mfd. 5,000 v. wkg., 17/6.
I mfd. 2,500 v. wkg., 12/6. 0.1 mfd., 5,000 v.
wkg., 10/7. 4 mfd., 1,500 v. wkg., 10/6. 6 mfd.,
1,000 v. wkg., 8/6. 8 mfd., 600 v. wkg., 6/6.
8 mfd., 400 v. wkg., 5/6. 8 mfd., 500 v. wkg., 6/-.
8 mfd., 250 v. wkg., 5/-. 0.25 mfd., 5,000 v.
wkg., 12/6. 0.5 mfd., 500 v. wkg., 2/-. 0.01 mfd.,
5,000 v. wkg., 2/6. 15 mfd. 250 v. wkg. A.G.,
12/6. Please add 2/- P.P. on all capacitors.

AMERICAN HIGH VOLTAGE CAPACI-
TORS. 2 mfd. 10,000 volts wkg., L8/10/-.
Carr. 7/6. I mfd. 20,000 volts wkg., L7/10/-.
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.

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 I/3rd-mile drums, 27/6. Carr. 5/-.
Commando Assault Cable, P.V.C. covered,
1,000 -yd. drums, 8/11, carr. 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 L7/10/-.
Ex. Warehouse.

AMERICAN SEALED RELAYS. 24 v. 3 CO.
10'6. P.P. 1/6. 235 II 2 CO. 7/6. P.P. 1/6.

AMERICAN LEACH CONTACTORS.
A.C. 110 v. 3 pole 250 v. 20 A. contacts. Size
44 x 4 x Sin. Brand new in maker's cartons,
25/.. P.P. 2/6.

ADMIRALTY H.D. A.C. 230 v. CON-
TACTORS. Double pole 40 amp. contacts.
Brand new 59/6. Carr. 4/-.

SANGAMO SYNCHRONOUS MOTORS
A.G. 200-250 v. Size dia., 7/6. P.P. 1/6.
Also attached to gear train unit, containing
over 30 gear wheels, I0/-. P.P. 2/-. Gear train
unit separately, 2/6. P.P. 1/-.

SUN VIC ADJUSTABLE THERMOSTATS
TYPE T.S.I. Suitable for control up to 300
deg. C., 27/6. P.P. 3/6.

ADMIRALTY THERMOMETERS. 20-210
deg. F. Built-in metal cylindrical case, length
I2ins., dia. lin. Ideal for the lab., workshop
or the home. Brand new at a fraction of maker's
price, 7/6. P.P. 1/6.

ADMIRALTY 24 VOLTS 3 A.H. ACCU-
MULATORS. Suitable for low wattage light-
ing etc. Twelve 2 v. cells, crate and linked.
Supplied new with charging instructions,
25/-. Carr. 5/-. Single cells supplied separately,
2/6. P.P. 1/6.

ARON A.C. 25 AMP. CHECK METERS.
200-250 v. S.P. 32/6. Carr. 4/-. 20 amp., 2716.
Supplied new and guaranteed.

BULGIN MINIATURE MICRO
SWITCHES. Type M. 5350, 42/- per doz.
£7/10/- Cartons of 50. P.P. 2/6.
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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 SYNCHRO CONTROL TRANSFORMER
PRIMARY (Stator) 3 -phase, 90 volts, 400 c,'s. Type
Current .02 amps. Power .25 watts. Im- IICT4
pedance 650 + J4500 ohms. SECONDARY E6
(Rotor) 1 -phase. Max. coupling voltage 57.3.IType 4-260 by Consolidated Phase lead 6° Output impedance 700 ohms d.c.

Electrodynamics Corp. of Length overall 2 in. Width 1 ,,,, in. Spindle dia. fain.
America. Utilizes variable Weight 4.2 oz. Rotor inertia .014 amps in.' -Max.
reluctance to measure ac- frictional torque .45 oz. in. Max. electrical error :z7ft.
celeration from zero to 100 Manufactured to Bu of Ord Spec: commercial

es I c.p.s. up to plus or minus equivalent type 11C2A1.
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 mh,
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 kcis carrier. MINIATURE CONTROL MOTOR Type 11M50C
Mounting base 11, x 21in. (1.1 without cable clamp). Height: Input 13/26 volts 400 c 's. Output 6,700 £5in. Weight: 2 oz. Any position mounting. Sensitive axis r.p.m. at 26 yobs. Min. stall torque 42 gm.
normal to base. cm. Stall current 204-250 mA. Max. input

at stall 3.8 watts. Length overall 201in.
IWidth 1 -2, in. Plain shaft spindle in. dia.

Stainless steel encased. Low loss connector
block. New.

£4.10.0

VELODYNE REVERSING
MOTOR GENERATORS
Type 74 Motor armature 5 amps.

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 Mcis 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,

ISub, 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 ofE5.0.0

IMinimum quantity supplied: 6 for 10/- Post paid. Post paid.

ELECTRIC
ACTUATORS

£25
Special offer of aircraft
quality, precision engineered
rotary actuators by leading

Carriage £1 British manufacturers. In
3 x 6SN7GT, 6S6, 5U4G, 5Y3, and new or first-class used con -
3 x VR105/30 stabilisers. In black crackle case containing leads. dition. For 24 volt opera -
Size: 20 x 10 x 11 lin. deep. Complete with diagrams and handbook. tion.

TYPE 2
M EGISTORS, 125, 1,000 or 10,000 MEGohms Split field, series wound, reversible motor fitted with electro-magnetic
Glass encapsulated. Tolerance 10";,. One of eachbrake. Max. load 50/60 lb./in. Output 0.02 h.p. at 13,000 r.p.m.value plus any IReduction gear ratio 2,857 to 1. Length 7in. Weight 2./lb.chosen

two, only 5 for 10/- Post paid. Fitted with adjustable limit switches.

TYPE 3
Similar in appearance to above. Designed for operation of 3 -position -
type valves in which actuator gives wide variety of angular settings
determined by position of limit switches. Max. load 50 lb./in. Out -

RECEIVER APN-1eight 3.25 lb.eight
0.017 h.p. at 17,000 r.p.m. Full range travel: 140 deg. in 2 seconds.

W

TRANSMITTER/ I

V .1V

COLD CATHODE TRIGGER TUBES

DRAG CUP MOTOR Type HM2/3/D
20 volts, 2 -phase, 400 cis, 4 -pole. Incorporates 530-1
ratio gearbox terminating in lig spindle. Torque at rotor
7.5 gm. cm. Moment of inertia 3.2 gm. cm.': Starting
voltage 250 mV. Stall resistance: 135 ohms. Impedance
Es200 ohms. Max. torque demand 100 gm. cm. Length

overall 2 in. Width (at flange) lain. Weight 2 oz.

A complete 14 -valve radar
set covering 420-460 Me/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:
effective length 11.8 cm. Background 90 counts/min.-max. response
30,000 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 OCI
and guaranteed. La, 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 /in. square aluminium
can on 21in. diameter lightweight plug-in unit. 22in

111.1 Carriage 2/6.

TYPE 5
Two-pole,split series wound
motor. Fitted with double -
plate friction clutch. Speed
of motor 11,000 r.p.m.-
reduced through epicychc
and worm gears to 60 deg.
rotation of right-ar gled

Idrive shaft in 3 seconds.
Consumption 3 amps.

75/- Post paid.

75/- Post paid.

- BARGAIN OFFERS
IVCR139 (Cossor 23D equivalent) 24in. cathode ray tube 15/-.

Postage 2/6.
Mains suppressor in diecast sealed case, 2 for 5/-. Postage 2/-.
Double pole knife changeover switch on porcelain base, 2 for 4/-.

IPostage 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.
Bulgin type " M " microswitches, 4 for 10/-. Postage 1/6.

IMetal rectifiers: selenium 6-12 volt 11 amp., 9/6. 21 amp., 9/6.
4 amp., 16/6.
Charging transformers: Pri. 200/250 volts, Sec. 31, 9 and 17 volts,
at 4 amps., 18;6. Postage 3/-.

tSTC Miniature Silicon Diodes, input 50 v. peak inverse; output
15 v. 0.5 amp. D.C., 4 for 10/... Post paid.
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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 132 x 172in. deep. Complete
with circuit, instructions and good and faulty trace drawings. Guaran-
teed serviceable. £15.0.0 Carriage 10/-.

APNI TRANSDUCER

I

I

t6a.10Carrige 10 -

I

I

Consists of magnet and coil which is attached I
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.

INVERTORS
28 volt DC to 115 v. 3 phase 400 c s AC. Type 102A.
Output 625VA. Brand new and complete with type 34(50C/5820)
voltage and frequency control unit. £15.0 0. 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.

£4.10.0 Carriage 7'6.

200/220 Volts 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/in. high pedestal base.
Instrument quality. AS NEW. 27/6 Carriage paid.

28 volt DC to 115 volts 1 phase 400 c/s AC.
Output 50VA. Size 7 x 4 x 5in. high. In black crackle case on anti -
vibration mounted pedestal base containing condenser filter. Fan
cooled. As new. £4.10.0 Carriage 5; -

PRESSUREPRESSURE INDUCTANCE
TRANSDUCER £2.10.0
By J. Langham Thomp- Post paid.
son Ltd., covering range
0-500 lb./sq. in.
Machined aluminium block contains integral diaphragm, standard

6/-

I

I

TELEVISION

OSCILLOSCOPE
Release of a small quan.ity
of the latest version of the
well known APN-4 In-
dicator Unit from the
American Loran Air -
born radio navigation
system. This provides a
golden opportunity to
make a serious television
servicing and develop-
ment 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 6H6, plus three 6SL7 and one 6S17).
and R.C.A. 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 replaced
by standard mains type. High

grade components throughout. Easily
removed, flexibly mounted tuning fork

assembly energii.ed by 6.3 volts A.C. only.
Case size: 81 x x 101.

ANTENNA BEAM
ROTATING MOTOR

1 Powerful British series -wound split field 24 -volt motor with a 600-1
epicyclic reduction gear turning a in. long, /in. diameter spliced
drive at 12-15 r.p.m. Removal of the easily detachable (24 volt)

Imagnetic 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 operate after approximately
3 turns in either direction, but these can be shorted out for continuous

I running. Designed for external use, easily waterproofed. Consump-
tion 4-6 amps. 55/_ plus 7/6

/ carriage.

ANTENNA REMOTE INDICATOR
I

I

Brand New.

Remote 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-cast housing with
lin. drilled spindle transmits

30 accurate signal of horizontal/- Post free. or vertical bearing.

BSP connection, and bleed hole. Diaphragm movement determines LOW VOLTAGE PRECISION RELAYgap between wire -wound inductance in sintered housing and remote
ferrous element. Tapped holes in housing permit venting or differ- Actuates heavy-duty, silver contact,
ential applications. Size: 2in. x tin. x /in. 2 -pole changeover switch rated at

SYNCHRONOUS
CLOCK MOTORS

Postage and ic
packing 1/6. 0/ 'i,

Brand new, standard, 200/250 volts,
50 cycles, a.c. mains operated synchronous
motors by Sangamo Weston. Fitted with
3 -hole fixing flange plate mounting and
standard clock drive spindle.

7/6
25 amps. and mounted on low loss Post &
base. Input 24 volts 5 watts. Change- Packing 2/ -
over 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 performance. Size: 21 x 2 x 11. Weight
9 ozs. Dust cover protected. New in original
packing.allyflato v10kc/s. Load PRECISION POTENTIOMETERresistance 5M0. Magnificent ball -bearing mounted, 25k, 10 watt, precision wire -

New, Boxed ...je i wound potentiometer by Colvern. Brand new in original carton with
Post paid. 0,-,/' I test certificate and 10 -position calibration check readings. Extra lone

spindle. 10 ' -, postage 2/6.

HI-FI STICK I
MIKE Acos
Type 39-1 Omni- I
directional, highly
sensitive. Response
substanti t

PROOPS Head
BROTHERS

Office
L Ta Dn , m5a2i T

orderotte
nenhcianmiri

enquirottenhamies,

sC opuerptt. RHo aLdt: Lg hoantind Coonii W.1

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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MUSeum 5929/0095
162 HOLLOWAY ROAD, LONDON, N.7.

NORth 6295/6/7
CAMBERWELL CHURCH ST., S.E.S.

RODney 2875
All post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7.

" 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. (4S)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.

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 m/a.,
RESISTANCE: 0-6k.
0-6 meg. (300 ohm
and 30 k. at centre
scale).
CAPACITANCE: 10
pf. to .001 rnfd.,
.001 mfd. to .1 mfd.

DECIBELS: -20 to +22 db.
A fully guaranteed pocket size meter, knife edge
pointer, top quality, supplied complete with test
pods and full opera- 1E6.19.6ting instructions at ONLY

Plus 2/6 P. & P.
Bona -fide trade enquiries invited.

Optional extra, attractive carrying case 13/6
only. Leaflet available.

Actual size 44 x 34 x I in.

18 TOTTENHAM COURT RD., LONDON, W.1
ALSO AT:

9

INCLUSIVE
STEREO AMPLIFIER
fitted in ATTRACTIVE
TWO TONE REXINE
CARRYING CASE
4 watts
per chan-
nel. Both
speaker
units are
detach-
able (as
illustra-
ted) vol-
ume/on off, bass
and treble con-
trcl:. A,C. mains 200/
240 v. Cabinet cut out
for B.S.R. Stereo autochanger. Full
connection details supplied. Special
price 134 Gns. plus 7/6 P.& P. Limited quantity only.
B.S.R. UA 14 STEREO AUTOCHANGER
available at f8/19/6 extra.
Plus 3/6 P. & P. (Both items sent post free if
purchased together.)

OFFER

THE " CITIZEN "
Introducing our new Sensitive 5 -Stage (4 transistor plus diode)
pocket transistor receiver-for full Medium Wave reception
-with the following outstanding features:
* Completely self -contained --no external aerial or earth re-

quired.
* Genuine thin. High Flux P.N. Speaker.
* Push -Pull output.
* Genuine Ediswan transistors.
* Socket provided for personal listening.
* Socket provided for connection to Car Aerial.
* Volume Control with oMolf switch-condenser tuning.
* Easy assembly on colour coded pretagged circuit board.
* Attractive Red polystyrene cabinet measures 51 x 3 x

chrome handle. attractive dial.
Suitable crystal deaf -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 1/8 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., Sat. 5.30 p.m.

If not stated, please add postage
on orders under El. Cash with
order or C.O.D. (charges extra).

Our advantageous H.P. and Credit
Sale Terms are available on any single
item over E. Your enquiries invited.
Please print your name and address!!

All required
components including full instructions,
solder, etc., and battery at special inclusive

ONLY 95/-price of
Plus 2/6 p. & p.
Yes NINETY-FIVE SHILLINGS
ONLY! 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.C. Perfect Car Radio reception. Size 10in. x 6kin. x
41in. at base tapering to 4in. at cop.
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 74 -volt battery-4+lb. * 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
receptior 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 (3). Oscillator Coil, Trimmer, Bank, Output Transformer, Interstage Trans-
former, Aerial Brackets and Earth Bar. SPECIAL INCLUSIVE PRICE for all required components,
full assembly instructions-nothing more to buy-is E10/19/6 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 1 -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.

THE R.C. 3/4 WATT AMPLIFIER
Compare the advan-
tages. Treble bass
AND middle con-
trols. For crystal or
magnetic pick-up.
A.G. Mains 200/250v.
Valve line-up:
6V6GT, 6SG7 metal,
6X5GT. Negative
feed -back. Built on
stove enamelled steel
chassis measuring only
Bin. x 4in. x !kin. Four en-
graved cream knobs are included in the price
of the complete kit with all necessary practical
and theoretical diagrams at £4/5/- only, plus
2/6 p. & p. or Instruction Book fully illus-
trated for 1/- post free. This amplifier can be
supplied assembled, tested and ready for use
at 65/5/- plus p. & p.

(14)

RADIO JACK (25)
Covers local medium wave stations variably
tuned. Compact self contained unit requiring
only connection to aerial (no power supplies
required) for first-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.

NEW ! " POPULAR FOUR "
IMPROVED APPEARANCE AND

PERFORMANCE

A new three -
valve plus
miniature con-
tact tooledrectifier,
mains T.R.F.
Receiver is
now available.
New De Luxe "!
Cabinet, pol- (47)
ished 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 Wave-
bands. Excellent Continental reception!
Overall dimensions: I2in. x 6in. x 5in. A.C.
200/250 v. Simple construction with guaran-
teed 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 65/5/- plus 3/6 p. & p. Instruction
book available separately 1/6, post free. ALL
PARTS AVAILABLE SEPARATELY.
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VISIT OUR FULLY EQUIPPED
HI -F1 SHOWROOM AT TOTTENHAM COURT ROAD

FOR DEMONSTRATIONS OF THE LATEST HI -FIDELITY
EQUIPMENT BY ALL LEADING MANUFACTURERS

i.e., Leak, Quad, Armstrong, Dulci, Ferrograph, Reflectograph,
Vortexion, Tannoy, Linear, Wharfedale, Grundig, Goodmans,
W.B., Rogers, Garrard, Lenco, B.T.H., Parnphonic, 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 interesting part -exchange
scheme for personal callers. H.P. Available.

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 8iin. dia. turn-
table, low flutter performance.
2001250 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 C5/9/6 plus P. & P. 3/6.

TRANSISTOR AMPLIFIER now
available for use with the above
battery player. Compact size,
500 mill iwats output, printed
circuit construction, tone and
volume controls. Supplied com-
plete with 8in. x 2M. 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 101
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. E7)19/6.
plus 3/6 P. & P.
B.S.R. UAI4. Stereo/Monaural.
Fully guaranteed. 8/19/6, plus 3/6.
P. & P.

ACOS HGP67. Replacement
cartridges. New. Few only at
18/6. Post paid. Complete with
Styli.

HE O

CRY (19)-

BABY inin
ALARM

.111

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 x Supplied in
kit form complete with mike at
ONLY 72/6 plus 2/6 p. & p. or
assembled and tested 89/6 p.&p.
2/6. Suitable mike flex available at
3d. a yard. Instruction book and
price list separately It- post free
A.C. 200-250 v.

TWO CHASSIS EARGAINS
Not repeatable, limited quantity.

4 VALVE .
AC/DC SUPERHET
(as illus.). Medium and long waves
Valve line up UCH42, UAF42, UL4I,
UY4I. Dial size, 6z x 2fin., Overall
chassis size 9in. x 6,' -in. x Sfin. high.
Complete with Sin. quality speaker,
ready to fit, at only E5/17/6 plus
5/- p. & p. Also, as above, but
FOUR STATION PRE-SET SUPER -
HET chassis. Two controls only,
volume on/off, and simple 4 station
rotary selection switch. Set to Light,
Home and Third programme, also
Light programme on long waves.
Frame aerial included, also Sin.
quality speaker mounted on chassis.
Overall measurement 9in. x 6/in. x
Sfin. high. Only E4/17/6 plus 5/-
p. F.

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.

is

Valve line-up: 6K8G, 6K7G, 6Q7C,
6F6G, 6XSG 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 211in. x 101in. x 10fin. 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 28/6 for A.C.
Mains Conversion Components if
required. OUTSTANDING BUY!

A.M. RADIOGRAM CHASSIS
Manufacturers' surplus. Brand new
and fully guaranteed. Long, Medium
and Short Waves. ECH81, EF89,
EBC8I, EL84, EZ80, slow motion
tuning, tone control, ferrite rod
aerial. Provision for gram, extension
speaker, and tape play -back. Chassis
size I lin. deep by 83in. wide.

Dial engraved on attractive brown
and gold front panel size 161in. x 9in.
which forms escutcheon for easy
fixing. LIMITED QUANTITY ONLY
at L8/19/6 plus 5/- p. & p. H.P. avail-
able.

CLYNE RADIO ELECTRONIC ORGAN
Our working model of this amazing organ for home construction may be
heard and seen at our Hi-Fi Showroom in Tottenham Court Road, W.1
For the benefit of constructor's all components, keyboards, chokes, etc.,
are available ready made. Full constructional details are available in book
form at 15/. plus 1/6 p. and la We shall be happy to forward a complete
price list on receipt of a stamp Please address all organ enquiries for the
attention of Mr. L. Roche.

NEW! TAPE RECORDER CONSTRUCTORS
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Latest
type incorporating Record, Interlock, Lever, Button, 3 motors, 3 speeds,
le, 31, 7/ i.p.s., takes 7in. spools. Push-button controls. 02/19/6 plus 5/-
P. & P. Usual H.P.facilities.

NEW! TAPE RECORDER AM-
PLIFIER TYPE 831I -V. Sub -
assembled - anyone can build!
Printed Circuit, all components
mounted and dip soldered. Already
tested. Each lead cut to length.
All that is required to complete the
tape recorder is for a few components
to be mounted in the cabinet and the
free ends of the leads soldered to
terminals which are clearly marked.
Everything supplied, all you need is
solder iron, pliers and screwdriver. Valve line-up, EF86, ECC83, 2 x EL84,
EZ8I and EM84 magic eye. Monitoring facilities, output socket for feeding
to high quality amplifier. can be used as " straight " amplifier for record
reproduction. EQUALISING ON TWO SPEEDS. OUTSTANDING
VALUE AT Ellr11/- plus 2/6 p. & p. including all necessary instructions.

4Q1

4%, NO 0   ::11u
11111

B, 11,/

ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE.
Suitable for above amplifier and Collaro Studio deck. Fitted with 9in. x 5in.
High Flux P.M. speaker for high quality reproduction. Inclusive price
E5/5/-. Plus 5/- P. & P.

CRYSTAL MICROPHONE. Sensitive Miniature
Lapel -type. Complete with clip and screened lead. Brand
new, 17/6. Plus 6d. P. & P. (as illustrated)
MIC 45-1. 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 6 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.C.24. Imported,
crystal, attractive streamlined polished metal case, in-
corporates muting switch. List price 64/-. OUR PRICE
32/6 only. 1/- P. & P.

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 electro
statically shielded to minimise hum pick-up. When positioned on tele-
phone this model is more than adequate for a fully modulated tape record-
ing. Brand new complete with 5ft. shielded cable. ONLY 14/-. P. & P. 1/6.

SUPER MAGNETIC RECORDING TAPE SPECIAL!!!
Famous American Ferrodynamics "BRAND FIVE"

An enthusiast's " must." Brand new (NOT
SUB -STANDARD) High grade Acetate Base

5in. 600ft. 16/-, Sin. 900fc. 18)6, 5,1in. 1,200ft. 23/6,
7in. 1,200ft. 25/-, 7in. 1,800ft. 35/-. Extra quality
Mylar Dupont, Sin. 300ft. 13/-. 5in. 1,200ft. 37/6,
7in. 1,800ft. 44/-, 7in. 2,400ft. 60/, Each on
plastic spool. All Post free. Trade enquiries invited.

PLASTIC TAPE SPOOLS. Best quality. Sin. 1/6, Sin. 2/-, 51in. 2/3,
7in. 2/6. PLASTIC SPOOL CONTAINERS for spool sizes 5in. 1/6, 51in.
2/-, 7in. 2/3. Any single item plus 6d. P. & P. Orders over El, post free.

LANGUAGE COURSES ON TAPE!
Complete Elementary Course in French, Italian, German or Span-
ish. Phrase book supplied. Sin. long play tape, 55 minutes at i.p.s.
Price ONLY 29/6 per course. Post Free! Trade Supplied.

I2in. BAKERS SELHURST
LOUDSPEAKER. 15 ohms. 15
watt 30-14,000 cps. Brand new,
E41101-. P. & P. 3/6.

I2in. RICHARD ALLAN P.M.
LOUDSPEAKER. 3 ohm speech
coil. Brand new. ONLY 32/6 plus
2/6. P. & P.

EXTENSION CABINETS.
Light oak. Attractive appearance,
for 61in. or 8in. at 22/6. For 10in.
25/- each plus 1/6 P. & P.

LOUDSPEAKERS. EX. CHASSIS
As new guaranteed perfect, by leading
manufacturers, Sin. 9/6; 6fin. 10/6;
7in. x 4in. 10/6; 8in. 13/6; also 10in.
with OfP transformer (5,000 ohms),
17/6. All 3 ohm speech coil, also 8in.
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.

THE

COIEPONE7T

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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R.S.C.M LIVERPOOL MANCHESTER LEEDS BRADFORD
Personal Shoppers 73 Dale Street 8-10 Brown Street
welcomed at (Nr. Exchange Station (Market Street)

E.-7 County
(Mecca: Arcade,

Briggate, Leeds, 1

56 Morley St.
(above

Alhambra)

TERMS: C.W.O. or C.O.D. No C.O.D.
under LI. Postage 119 extra on all orders
under 0, 2/9 extra under E5 unless car-
riage stated. Trade supplied. Post order
to: Mail Order Dept.

29-31 Moorfield Road, Leeds, 12.

R.S.C. HI-FI TAPE RECORDER KIT
Build a high quality recorder in the £70 class for only

25,-=.
:4 17/6.

OR DEPOSIT £5/7/6 and 12
Carr. monthly payments of 42/,

Cash price if settled in 3 mouths.

Can be assembled in hour.
INCORPORATING THE LATEST COLLAR() 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 s 13 x Sin., finished in durable and attractive duo -
tone Polierome and connection diagram for wiring amplifier to transcriptor.

FEATURES INCLUDE:
* 3 SPEEDS * FREQUENCY RESPONSE 50-11,000 c.p.s. * 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 leseript, fiallet supplieI on receipt of S.A.E.

HI-FI 10 WATT AMPLIFIERS
BRAND NEW CARTONED £6.19.9MANUFACTURERS DISCONTINUED
MODEL. A REMARKABLE OPPORTUNITY. Carr. 7/6.
Push-pull output. Latest high efficiency Mullard valves.
Dual separately controlled inputs, for mike and grain.
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.

SUPE RHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
Fichanger is used. Pentode 1.F. and double Mate Second
Detector delayed A.V.C. is arranged so that A.V.C. dis-
tortion is avoided. The W. Ch. 8w. incorporater Gram -
position. Controls are Tuning, W. Ch. and Vol. Output
will load most Amplifiers requiring 500 tuts 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 f41151-. Point -to -Point wiring diagrams
and instructions 2/6.

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. 25/1019.
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 x 12 x 101n. Strongly made. Hand-
some appearance. Ensure superb reproduction for only
23/19/6.
EXTENSION SPEAKERS. Handsome walnut veneered
cabinets. All standard 2-3 ohms. filim 29)9. Sin. 35/9

MULTI -METERS
CABY A10 Basic meter,
sensitivity 155 micro -
amps. A.C. and D.C.
ranges. S4/17/6.
CABY B20. Sensitivity
up to 10,000 ohms per
volt A.G. and D.C.

86/10/ -
EAGLE. A.C. and D.C.
10,000 ohms per volt.

85/19/6

ACOS HI-FI
CRYSTAL 'MIKES'
Mic 40 Hand or

Desk type

27/9 Ord)
39-1 Stick type39/6 (

G
A.)

I.iinited number.

THE SKY FOUR T.R.F. RECEIVER
A .1 ed. n of a 3
valve '200-250 V.
A.C. mains L. and
N. wave T.R.F.
receiver with selen-
ium rectifier. For
Inclusion in cabinet
illustrated or wal-
nut veneered type.
It employs valves
6E7, SP61, 6F6
and is specially

designed for simplicity in wiring. Benaitivity and quality
are well up to standard. Point-to-point wiring diagram,
instructions and parts list lig. This receiver can be built
for a maximum of 24/19/6 including cabinet. Available
in brown or cream bakelite or veneered walnut.

R.S.C. BATTERY TO MAINS CONVERSION UNITS
Type BM1. Au all -dry battery eliminator. Size 55 x 4k x 2io. approx. Com-
pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 v.
50 cis is available. Suitable for all battery portable receivers requiring 1.4 v.
and 90 v. This Includes latest low consumption types. Complete kit with
diagram 39/9 or ready for use 46/9.
Type BM2. Size 8 x 55 x Skin. Supplier 120 v. 90 v. and 60 v., 40 mA and
2 v. 0.4 a. to I 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. 50 chx. SUITABLE FOR ALL BATTERY
RECEIVERS normally using 2 v. accumulator.
Complete kit with diagrams and instructions. 49/9 OT ready for use 59/6.

POWER PACK KITS. Only 19111. Fully smoothed H.T. output of 260 v.
60 mA and L.T. supply of 6.3 v. 1.5 amp. Consisting of Do ble Wound Mains
Transformer 230/250 v. 50 c.p.s. A.C. primary. Selenium Rectifier. Smooth-
ing Choke, Double Electrolytic Condenser, Aluminium Ch 8tliS and Circuit.

R.S.C. All STEREO A GNS.
AMPLIFIER KIT LIP Carr. 5/6.

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.B.C. STEREO/TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ81, BCC
83, ECC133, EL84,
ELM. Separate
bass and treble con-
trols giving "cut"
and "boost." Sen-
sitivity 50 mV. 6
watts high quality
output on each
channel. Can be
used as straight 10
watt amplifier. Con-

trol. Stereo/Monaural switch. ganged
volume, ganged treble, ganged bass, and bal-
ance. Outputs for 3 ohm speakers. Point-to-
point wiring diagrams and instnsctions.
Illustration full wiring details and priced parts
list, 1/9. Assembled and tested 5916 extra.

8 GNS,
Carr. 7/9.

ACOS HOP 59 Hi -Ft Crystal Cartridges. (Turnover type
with sapphire stylus.) Standard replacement for Garrard
and Collard. Only 19/9. B.S.R. Ful-Fi 19/9. Garrard
GCS, 19/9. Acos Stereo/monaural 49/9.

R.S.C. MINIATURE 3 WATT GRAM
AMPLIFIER KIT

All parts to construct a very compact, highly sensitiveamplifier

suitable for any type of single or autochange
player. Size 12 x 2k x 2Iin. Chassis is mains transformer
isolated. For 200-250 v. A.C. mains. Out-
put for 2-3 ohm speaker. Volume and tone 39/6
control with mains switch. ONLY

SELENIUM RECTIFIERS
L.T. Types
2)6 v. {, a. H.W. 1/9
6/12 v. 1 a.H.W. 2/9
Following F.W. (Bridge)
6/12 v. I a. 3)11
6/12 v. 2 a. 6/11
6/12 v. 3 a. 9/9
6/12 v. 4 a. 12/3
6/12 v. 6 a. 14/6
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. 8/9
250 v. 50 mA 3/11
250 v. 60 .. 4/11
250 v. 80 nirnAx\ .. 6/11
250 v. 250 inA.  .12/9
Column Cooled
250 v. 80 !ilia ... 6/11
250 v. 80 mA F.W.

(Bridge) 8/11
250 v. 75 mA F.W

(Bridge) 10/11

VARLEY v. 14 A.G.
ACCUMULATORS. New
ex Govt. 5 s 3 x Skin.
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. 56/19/6

EX GOVT.
SMOOTHING CHOKES
60 mA 10 h. 400 ohms 3111
80 mA 20 h. 900 ohms 5/11
100 mA 5 h. 100 ohms 3/11
100 mA 10 h. 100 ohms 6/9
150 mA 10 b. 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 10/9

Battery Chargers and Kits for 200-230-250 v. 50 c/s. A/C. Mains
HEAVY DUTY KIT

6112 0. 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

200-2:30-250 V. 50 c/s.
0-9-15 v. If a. ... 12/9
0-9.15 v. 24 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

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 ammeter 59/9

ASSEMBLED
CHARGER

6 v. or 12 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

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
for use with 69/9
mains and
output leads. Carr. 5/-.
Or Deposit 13/3 and

5 monthly payments of 13/3.

As above, but for 6 amp. charging,
4 GNS. Carr. 5/-. Or Deposit 161- and
5 monthly payments of 16/-.

MICRO -AMMETERS
0-50 micro -amp. Diameter 211n approx. Scaled 0-100
Flush mounting, 2918.

EX GOVT. MAINS TRANSFORMERS
Primary 0-110-200-230-350 v. 276-0-275 v. 100 mA, 6.3 v.

7a.5 v.3a 22'9
Input 200-250 v. 50 c.p.s. 250 v. 60 niA 6.3 v. 2 a. 10/11
Primary 200-250 v. Sec. 12 v. 20 a. 49/9
Primary 200-240 v. Sec. 3,500 v. 5 mA 2 v. 2 a 39,9
60 watts, 0-110/120-230/250 v. 8/11

D.C. SUPPLY KITS. Suitable for electric trains. Consist
f mains trans. 200-250 v. 50 c.p.s. 12 v. 1 amp. selenium

rect. (F.W. Bridge); 2 fuseholders, 2 fuses, change direction
witch, variable speed regulator, partially drilled steel case
nd circuit. Very limited number, 33/9.

HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS

With iarge square aluminium moling fins 12 v.
15 amp. F.W. (Bridge). Limited number. 19/8.

VALVES! Full range at really competitive prices.

EX GOVT. CASES
Well ventilated, black crackle finished. undrilled coxes
Size 14 x 10 x 8kin. 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 M1092
sealed wire ends 4 clovers 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, GZ34. Tone
Control Pre -Amp.
stages are incorpor-
ated. Sensitivity bi
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. An extra
input with associated vol. control
is provided eo that two separate
inputs such as " mike " and
gram, etc., can be simultaneously applied for mixing purposes. AN OU1PUI SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 6.3 v. 1.5 A. FO. 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. 10/- 1 gns months' guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS.

DEPOSIT 33/3 and 9 monthly pay- eats of 33/3.
Protective Cover 19/9. Type 807 output valves are used wino High Quality Sectionally
Wound output transformer specially designed for Ultra Linear operation. Negative
feedback of 20 D.E. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response - 3 U.B. 30-20,000 els.
Tone Controls ± 12 D.R. at 50 c/cs. t 12 D.B. to -6 D.B. at 12,000 cies. 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 160 watts. For A.C.
mains 200-250 v. 50 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 THEATRES, etc.,
etc. We can supply Microphones, Speakers, etc., at keen cash prices or on terms with
amplifiers. EXPORT ENQUIRIES INVITED.

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
GL3A MINIATURE 3 WATT GRAM AMPLIFIERS

For 200-230 v. 50 c.ps. A.C. mains. Overall size only 115 s 25 x 25in. 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 4-5 WATT HIGH GAIN AMPLIFIER
A highly sensitive 4 -valve quality amplifier for the home, small club, etc. Only 60 milli-
volts input is required for full output ao that it is meltable 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 teed. H.T.
of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. hi available
for the supply of a Radio Feeder Unit or Tape Deck
pre -amplifier. For A.C. mains input of 200-250 v.
50 c/s. Output for 2.1 ohm speaker. Chassis is not
alive. Kit is complete In every detail and includes
fully punched chassis (with b.eplate) with the blue
hammer finish and point-to-point wiring diagrams
and Instructions. Exceptional value at only PAM/ -
or assembled ready for us 23/- extra, plus 3/6 car-
riage. Or Deposit 22/- and five monthly payments of 22/- for assembled unit.

P.M. SPEAKERS. 2-3 ohms 25in. Perlin 21/9- Sin. Goodman 17/9. 7 x 4in. R.A
Elliptical 19/9. 654. Rela 19/9. Sin. Rola 19/9. 8in. GOMM... 25/9. 8x 6in. Elac
with high flux magnet 25/9. 10in. R.A. 28/9. 10 x 6in. Elliptical Goodmans 29/9.
12in. R.A. 29/11. 12in. 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. Interleaved Si impregnated.

MAINS TRANSFORMERS. Primaries 200-250-250 v. 50 c/s.
FULLY SHROUDED. UPRIGHT MOUNTING.
250-0-250 v. 60 mA., 6.3 v. 2 a., 6 v. 2 a. 25-3-31n...
250-0-260 v. 100 mA., 6.3 v. 4 a., 6 v. 3 a
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a
350-0-350 v. 100 mA. 6.3 v. 4 a., 5 v. 3 a
350-0.360 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a
425-0-425 v. 200 mA., 6.3 v. 4 a., c.t. 5 v. 3 a.
450-0.450 v. 250 mA., 6.3 v. 5 a.. 5 v. 3 a
TOP SHROUDED DROP -THROUGH TYPE
260-0-260 v. 70 mA., 6.3 v. 2 a., 5 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., 6 v. 2 a 18/11
250-0.250 v. 100 mA., 6.3 v 4 a., 5 v. 3 a 26/9
900-0-300 v. 100 mA., 6.3 v. 4 a., 6 v. 3 a 26/9
$00-0-300 v. 130 mA., 6.3 v. 4 a., c.t. 6.3. v. 1 a.,

suitable for Milliard 510 Amplifier 29/9
350-0-350 v. 100 mA.. 6.3 v. 4 a., 5 v. 8 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 nsA., 6.3 v. 4 a., 5 v. 3 a 47/9
FILAMENT TRANSFORMERS
5.3 v. 1.5 a 5/9 12 v. 1 a 7/9
6.3 v. 2 a 7/6 6.3 0 3 a 8/11
D.4-6.3 v. 2 a 7/9 6.3 v. 6 a 17/9

12v. 3a. or 24v. 1.6a 17/9
AUTO (Step Up/Step Down) TRANSFORMERS
50-80 watts 110.120 0./230-250 v
150 watts 110-120 v./200-250 v

17/11
27/11
27/11
27/11
33111
49/9
59/9

11/9
2719

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 2/3 ohm speaker. Three miniature Mallard valves.
Size only 6 x 5 x Ili n. high. Chassis fully isolated from
mains. Guaranteed 12 months. Only tC.1 9.6 Or
Deposit 22/- and 5 monthly payments ,
of 22/-. Send S.A.E. for leaflet.

OUTPUT TRANSFORMERS
Midget Battery Pentode
66 1 for 384, etc... 3/9
Small Pentode 5,0000
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 acsocia"
ted controls allow mixing
of " mike " and gram. as in
A.10 High seneitivity. Includes
5 valves: ECC83, ECC83,
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 designs.
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 9 and 15 ohm speakers. Kit is complete to last nut.
Chassis is fully punched.' Full instructions and point-to-point wiring 8 nsCar.diagrams supplied. (Or factory built 51/- extra.) ONLY G 10/ -
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. 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 8in. I/speaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
;Instrument Pick-up. Handsome strongly made
cabinet (size approx. 19 x 19 x 7in.). Finished in
attractive and durable polychrome and fitted carry-
ing handle.
99 1 9 6 Carr. 7/6. Or Deposit £1 and nine

monthly payments £1.
Bend 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 Bass can be used at the
time. Two Loudspeakers are incorporated: Ilin.
P.M. for Bass notes and 1 7 x 4in. elliptical for
Treble. Cabinet is well made and finished as for

Junior model. Size approx. 18 x 18 x 8in. 15 gas, Pine 10/- care. H.P. TERMS DEPOSIT
34/9 and 9 monthly payments 34/9. Both models for 200-250 v. A.C. mains.

COLLARO CONQUEST 4 -SPEED AUTO -CHAR,
GERS, With studio pick-up with turnover head.
Latest model for 200-250 v. A.C. mains, 96/19/6
Carr. 4/6.
B.S.R. MONARCH AUTO -CHANGERS. Type
U/141. 4 speed T/O Pick-up with sapphire stylus
26/19/6. Carr. 416.
Any of the above supplied with T/O stereo/mon-
aural head for £1 extra.
COLLARO JUNIOR. 4 -speed Single Playeee with

T/0 crystal pick-up head, 23/19/6.

LOUDSPEAKER IN POLISHED WALNUT
FINISHED CABINET. time. 12,000 fines.
Speech coil, 3 ohms or 16 ohms. Only £4/19/6.
Carr. 0/-. TERMS: DEPOSIT 111- and 9 monthly
payments of 11/-.
12in. 20 WATT 10,000 line 1/speakers 15 ohms In Cabinet finished as above. Size 18x
18 x 8in. £7/19/6 or Deposit 17/9 and 9 monthly payments of 17/9.

Standard Pentode 5,0000 to 30 5/9
Standard Pentode 8,0000 to 30 5/9
Multi Ratio, Single or P/P 3 or 150 6/9
Push pull 8 watts EL845 to an 8/9
Push pull 8 watts InL84s to 1511 8/9
Push pull 10-12 watts 6V6 to 30 or 150 16/9
Push pull 1012 watts to match 6V6 to 3.5-8 or 150 17/9
Pugh pull EL84 to 3 or 151) 10-12 watts 1719
Push pull Ultra Linear for 'Bullard 610 27/9
Push pull 15-18 watts, sectionally wound, 6L6,

KT66, etc,. for 3 or 120 23/9
Push pull 20 watt high -quality sectionally wound,

fiL6, KT66, etc., or 4 or 150 fully shrouded 47/9
MICROPHONE TRANSFORMERS
120 : 1 High quality, clamped 619
120 : 1 High quality Mu metal screened 8/9
SMOOTHING CHOKES
250 mA., 5 H., 1000 11/9 80 mA. 10 H., 350 0 5/6
150mA. 7.10 H.,2500 11/9 60 mA., 10 H., 4000 4/11
100 mA., 10 H., 20011 8/9 1 amp. 0.50 L.T. type 6/6
PARMEKO MAINS TRANSFORMERS. Fully shrouded
500-0-000 v. 120 mA., 6.3 v. 4 a., 6 v. 3 a 31/9
LINEAR TAPE PRE -AMPLIFIER Type LP/1. Switched
negative feedback equalisation. Positions for Record
1 lin., 39in., 75in. and Playback. EM84. Recording level
indicator. Designed primarily as the link between Collard
Tape Tranecriptor and high fidelity amplifier but suitable
almost any Tape Deck. 9 Bend S.A.E. for leaflet.

LINEAR PRE-AMP/TREMOLO UNIT
Suitable for use with any Guitar Amplifler. Controls
Volume, Frequency, Amplitude and switches. Valves:
EF86 and EF80. Inputs for Guitar Pick-up or Mike, and
Radio or Gram. Power required only
250/300 V. 20 mA. 6.3 V. 1 a. 5 GNS.

R.S.C. STANDARD EQUIPMENT CABINET. Deedgned to
house a variety of equipment such as Tape or Record Player
Unit, Amplifier and Tuned Unit. Size and appearance as
per Reflex Cabinet below. These too cabinets, can be
aligned to form a complete high fidelity assembly at a very
attractive overall price. Only 6 gas. Set of legs 29/6.

R.S.C. STANDARD BASS REFLEX CABINET for 12I11i
Loudspeakers, acoustically lined and ported. Size 20in. x
14in. x 13in. Beautiful walnut veneer finish. Especially
recommended for use with Speaker below, 25/19/6.
Set of four legs an be supplied for 29/8 per set.

PLESSEY
DUAL

CONCENTRIC
I2in. P.M.

SPEAKERS
(15 ohms) consisting of a
high quality 12in. speaker of
orthodox design support-
ing a small elliptical speak-
er ready wired with choke
and condensers to avt as
tweeter. This high fidelity
unit ie highly recommended
for use with our All in any
similar amplifier. Rating is
10 watts. Cannes 12,000
lines. Price only 25/1918.
Or Deposit 13/9 and 9
monthly payments of 13/9
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AVO MULTI -METERS
 AVO MODEL 7

COMPLETE WITH INSTRUCTIONS
LEADS AND BATTERIES

(List E19(10/-)
OUR

010 RePRICE 2 Post 5/-

 AVO MODEL 8 
COMPLETE WITH LEADS

BATTERIES AND INSTRUCTIONS
(List L24/101-)

£17.10.0 Post 5/-
OUR
PRICE

BOTH TYPES
ARE FULLY

GUARANTEED

Size 4i x 3 x I; -in.

* RANGER 3 *
NO EXTERNAL AERIAL OR EARTH

3 -TRANSISTOR and 2 -DIODES
PERSONAL POCKET RADIO with 5

stages giving clear reception on medium
wave, amateur top band and shipping.

FULL STATION SEPARATION
Only first -grade components used
throu Flout. As described m March RC.

 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

 AFTER SALES SERVICE, GUARANTEED SUCCESS 

ALL COMPONENTS

79/6 P.P. 116

NO EXTRAS TO BUY
Everything supplied.

* PW ' 6 -TRANSISTOR *
MEDIUM AND LONG WAVE

SUPERHET
(as described November P.W.) A sensitive superhet with

150mW push-pull output on
speaker. Uses 6 first -grade

Mullard transistors and print-
ed circuit. Moulded cabinet.
Red, Blue or Cream.

 All parts sold separately. Send
for list. Illustrated Building Size 5* x 3 x I linPlans 1/6 plus post.

ALL PARTS REQUIRED £8.19.6
 NO EXTRAS TO BUY-EVERYTHING SUPPLIED

750mW 4 -TRANSISTOR
PUSH-PULL AMPLIFIER

(over I watt peak output)
 Uses 0071/0081D, 2-0081.
 f3 dB 70 c/s to 12 kc/s.
 Overall size 3 x 21 x Iin.
 Built on printed circuit

ANDBUILT
TESTED 69/6 p.p. 1/6

Ideal for Record Player, Intercomm. Baby Alarm, for Tuners, etc. 3 ohms output, fully guaranteed, 9 volt operated
Descriptive leaflet with uses FREE on request.

6 -TRANSISTOR FIDELITY " CORONET "
MEDIUM AND LONG WAVE

POCKET RADIO
 Size 21 x 41- x
 Quality Push -Pull Speaker Output.
 Guaranteed for 12 months.
 Phone and Tape Sockets.

ALL BRITISH DESIGN AND92 gns 2/6
Reg. Post

CONSTRUCTION (INCL. BATTERY)

BUILT. TESTED,
READY TO USE

8.10.0 P.P. 2/6

ALL TRANSISTOR

 TIME SAVER 
OFFICE OR HOME TELEPHONE

PICK-UP AMPLIFIER
 No more " Holding Up " wasting
time waiting for your call to come
through. When it does the ampli-
fier can be switched off if required.
No connections, just Sellotape the
pick-up coil to back of phone as above.
 5 -inch speaker; 3 months' battery

life. Now with 400mW output
 BABY ALARM VERSION E5110/-. P.P. 216.

CONTESSA 
 6 TRANSISTOR MEDIUM AND

LONG WAVE SUPERHET
-/.a TERRIFIC SENSITIVITY

rt UNBEATABLE IN PERFORMANCE
AND APPEARANCE

SPECIFICATION
 425mW Push -Pull Output.
 6 "Top -Grade" Ediswan Transistors.
 New Type Printed Circuit with all

Components marked.
 Full Medium & Long Wave Tuning.

14 High "Q" Internal Ferrite Aerial.
 Car Radio Adaptation and AVC.
 Slow Motion Fingertip Tuning with

Station Names clearly marked.
 " Hi-Fi " Quality Speaker.
 Attractive Rexine Covered Cabinet.

TOTAL COST OF ALL PARTS
£10.19.6 P.P. 3/6

 NO EXTRAS TO BUY 

MULLARD and
EDISWAN

Matched Sets of
Transistors

 6 Muliard
Diode
I -0C44
2-0C45
1-0071
2-0072
and
1-0A81

 6 Ediswan Transistors and
two Diodes
I-XA102 ONLY

1-XBIO3 49/-2-XA101

2-XCIO1 PER SET
and
2-Diodes

 6 Mullard Transistors and
Diode-I watt output
1-0C44
2-0C45 ONLY

2-008 I 52/6I-OC8ID

and PER SET
1-0A81

Other sets in stock.

Transistors and

ONLY

501 -
PER 'SET

WE STOCK THE LARG-
EST RANGE OF MINI-
ATURE AND SUB -MINI-
ATURE COMPONENTS
FOR THE HOME CON-
STRUCTOR IN THE
COUNTRY AT VALUE
FOR MONEY PRICES.
LET US HAVE YOUR

ENQUIRIES.

MODEL 200H
Volt-Ohm-Milliammeter

20,000
Ohms/Volt !

* Size 4/ x 3/ x

Over 20 Scales
Price, inclusive of Test
Prods, Battery and £6.19.6
Instructions P.P. 1/6
Top Quality Meter-Fully

Guaranteed

" P.W." ROADFARER
Complete set of parts as
specified. £16.19.6, P.P. 3/-.
All components sold separ-
ately. List on request.

COMBINED PORTABLE
CAR RADIO

Employs the latest techniques. Double E
tuned IF's, AVC and first -grade com-
ponents are standard features. Excellent
tone, sensitivity and selectivity on both
wavebands.
 All parts sold separately. F_

 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
DEVICES

TRANSISTOR FM TUNER
Fully tunable with
A.F.C., A.G.C. In-
corporating 5 Tran-
sistors and Printed
Circuit Pre assembled
units.
 2-0C171 and 3-
OCI70 Selected Tran-
sistors.
 Fully Tunable 85 to
108 Mc/s. All 18 gns.Parts 10.7 Mc/s. I.F.
A new design for Hi-
Fi to feed quality
valve or transistor
amplifiers.
ALL PARTS SOLD SEPARATELY.

P.P
3/ -

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
L6/19/6. 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.

 Amplifiers. Model Control, Receivers, etc.

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 separ-
ately. POST FREE 3/6

HENRY'S RADIO LTD.
DEPT A.9., 5 HARROW ROAD, PADDINGTON, LONDON, W.2.

Opposite Edgware Road Tube Station. PADdington 1008/9. OPEN MONDAY to SAT. 9-6. THURS. I o'clock.
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VALVES & TUBES
TRANSMITTi NG
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

POCKET IRON
* Pocket Iron, 220/
250 v. A.C./D.C. 30
watts, complete with
mains plug, case, etc.
Handle unscrews to
cover element enab-
ling iron to be carried
in pocket. 18/6. P.P.

LAPEL
MICROPHONE

Sensitive crystal mic-
rophone for clipping
on to coat lapel. Ideal
for tape recording.
17/6. P.P. 1/-.

CRYSTAL MICROPHONE INSERTS
P.P. 6d. any type.
Latest ACOS 43-I, 2fin.
fin. square
ACOS
I inch round

931A (27M1)
(CV 2696)

PHOTO MULTIPLIER
Brand new, original cartons.

60'' P.P. 1/ -.

Base 2/-.
Also: Special purpose 931A-CV337

80/- Beeach 2/-.as

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 MO. 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 KO to 20 Mc/s. Three valve crystal con-
trol oscillator. Used in new condition.

3
12/6

£16 CAR PAIDRIAGE/6
7/6 COMPLETE WITH CALIBRATION CHARTS
5/- AND HANDBOOK.

QUARTZ CRYSTALS
FOR
TRANSMITTING,
RADIO
CONTROL,
OSCILLATORS,
ETC.
Free List on
Request
ALL TYPES FOR
ALL PURPOSES

FROM

5,-
EACH

Bulk order
enquiries invited

FREo-Kt:

CHANNEL

sTIP ®
(1111

MARCONI 19
SET

CRYSTAL
CALIBRATOR

10 kc/s., 100 kc/s., ..s
I Mc/s. 6 -valve and
neon modulator.
With handbook 79/6
(New Condition). I

4

P.P. 2/6

2 METRE TX/RX
EX 1520, 1985, 1986, 1987, 2 -METRE MULTI-
CHANNEL AIRBORNE EQUIPMENT
* TRANSMITTER 5/.,

(LESS VALVES)
* RECEIVER

(LESS VALVES) 5/-
* MODULATOR 20/.

WITH 5 VALVES
* 9.72 MC/S I.F. STRIP

DOUBLE TUNED
WITH 6 VALVES

25
/ P.P. 2/6

FULL CIRCUIT DIAGRAMS 1/9. POST
FREE.

P.P. 2/6

P.P. 2/6

P.P. 2/6

*ADDRESS HENRY'S DAM° LTD. VALUE FOR MONEY(Dept. A9) I * ACKNOWLEDGED THE SPECIALISTS *
* MINIATURE &

STANDARD
COMPONENTS

DEPENDABLE RADIO SUPPLIES
12 TOTTEN HAM ST., LONDON, W.I. Tel: LANG HAM 7391

POST OFFICE
RELAYS

TYPE 3,000
BUILT UP TO YOUR

REQUIREMENTS

QUICK DELIVERY
Type 600 also available

SIEMENS HIGH SPEED 110 RELAYS
250+ 250 ohms Twin Coils 8/6 1,700+1,700 ohms Twin Coils 17/6

1,000+1,000 slums Twin Coils MG 1/6 Post and Packing on all relays.
G.E.E. MINIATURE SEALED RELAYS

No. Ohms Build Ups Voltage
2530003 670 4 0/0 27 v.
Z530005 2 2 C/O 1.3 v.
Z530008 670 2 00 24 v.
Z530010 40 2 C/O 2K 7 v.
Z530014 2 1 C/O 1.3 v.
Z530015 40 1 C/O 6 v.
Z530016 180 1 C/O 12 v.
Z530018 2,500 1 C/O 48 v.
Z630019 2 2 00 2K 1.3 v.
Z030020 2 4 1/0 1.3 v.
Z530021 2 IM 1.3 v.
Z530022 2 1M 1B 1.3 v.
Z530023 2 2B 2111 1.3 v.
Z530024 40 2M 6 v.
Z530025 40 1M 1B 6 v.
2530026 40 2B 2M 6 v.
2530027 180 2M 12 v.
Z530028 180 1111 1B 12 v.
Z530030 670 2M 24 v.
Z530031 670 1M IB 24 v.
Z530034 2,500 1M 1B 48 v.
2530480 670 2B 2M 24 v.
Z530430 6,000 2 0/0 48 v.
Z530429 2,500 2 00 48 v.

S.T.C. MINIATURE SEALED RELAY
41840D 700 2 00 24 19
4190110 170 2 0/0 12 17

MANY OTHER VALUES OF GEC & SIEMENS RELAYS IN STOCK

AS SUPPLIED TO GOVERNMENT DEPARTMENTS & LEADING
MANUFACTURERS

Price
£1 2

12
19
17

1210

19
£1 2

14
16
10
12

12
1

12
15
17
17
17

£1
17

2
19

£1 9
£1 2

6
6
6
6
6
6
6
6
6
6
6
8
6
6
6
0
6
6
6
6
6
6
6
6

6
6

OTHER LINES PREVIOUSLY ADVERTISED

MADE IN U.S.A. D Y N
ROTARY

NEW
D.C. input 27
75 mA., 37/6.

UNREPEATABLE OFFER LESS
THAN HALF MANUFACTURER'S

COST
Brand new single phase motors suitable
for tape recorders, radiograms, work-
shops, etc., etc. Has many uses. Rever-
sible 200-230 v. 5in. oz. torque. 1,400
r.p.m. Capacitor start. Weight 141b.
Length overall 5in., spindle both ends.
fin. x fin., gin. x fin. Price, incl. P.P.
and capacitor, 55/-.

AM OTOR
TRANSFORMER
AND BOXED
v. Output 285 v. a t
Postage and Packing 4/6

ROTARY TRANSFORMERS
Delivery ex stock. Quotation on
application.

H.T. 31
Input 11.5 v.
Output 250
v. at 125 mA.

ROTARY TRANSFORMERS
Made by DELCO

TYPE I. 37/6. P. & P. 5/-.
TYPE 2. 37/6. P. & P. 5/-.
Type I. Dual voltage 12 or
24 v., input 265 v., 120 mA.
output; 500 v., 26 mA., output.
Type 2. 12 v., input 275 v.,
110 mA. output; 500 v., 50 mA.
output. Both types dual output.

STILL AVAILABLE. SEND FOR LISTS.

H.T. 32
Input 11.5 v.
Output 490
v. at 65 mA.
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HARVERSON SURPLUS CO. LTD.
93 HIGH STREET, MERTON, S.W.19 CHErrywood 3985/6/7

GRAM AND TAPE EQUIPMENT BARGAINS
MONAURAL AMPLIFIER KIT

This comprises a complete kit o: parts (in-
cluding UCL82 valve) to build a quality
3W amplifier, size 7 x 31- 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.
Sin, loudspeaker (30) to suit, 14/6 extra.

All parts sold separately.

A.M. RADIOGRAM CHASSIS
A modern chassis by a famous maker. Size
15+ x 7 x 6fin. high, incorporating fully
delayed AVC and neg-feedback. Valves
ECH81, EF89, EBC8I, EL84, EZ81. Attrac-
tive brown and gold dial with matching
knobs. Controls-w/change (L.M.S. and
gram), tone, tuning and vol. on/off. Com-
plete with O.P. trans., valves, knobs., etc.

£9.19.6 Plus 4/6 P. & P.

F.M. TUNER HEAD
Made by famous manufacturer. 88-103
Mc)s. Non -drift. Uses ECC85 valve.
(PRICE
(less valve) 18/6 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 5f in.
Long and medium wave coverage. Fitted
with attractive illuminated dial and reduction
tuning drive. Controls: Vol. on/off, wichange
and tuning. Complete with valves (UCH42,
UAF42, UL4I, UY4I ), knobs., etc.

ONLY aim PPlus 6/6

TAPE DECKS
LATEST B.S.R. MONARDECK (single speed)
3tin. per sec., simple control, uses 5tin.
spools £7.5.0
plus 5/6 carr. and ins. (tapes extra).
TRUVOX MARK III TAPE DECK. New and
Boxed E10.6.6
Plus 61- carr. and ins. (tapes extra).

HI/FI STEREO/MONAURAL
AMPLIFIER

A 5 valve HI/FI 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 £9.1411 A plus 4/6
and trimmings.   P. & P

READY BUILT AMPLIFIER
A 3 -valve amplifier (ex -relay unit). Comprising
10F3 RF amp., 10P14 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 Bin. ISO speaker fitted. Ideal
gram., guitar amplifier, etc.

ONLY 1 I / Plus 6/6i" 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 £4.10.0 Plpus8,51,-.

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,
EZBO range), and comprehensive instructions.

59/6 Ppi & r6

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, UYBS). Everything supplied
including dial knobs, etc., and simple instruc-
tions. £4.19.6 PipUsL3/F.

F.M. TUNER KIT
At last a quality F.M. Tuner Kit at a price
you can afford. Just 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. * 0A81 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 Sfin. * All
parts sold separately.

£4.19.6 Plus 8/6P.P. & ins.
Circuit diagram and illustrations, 1/6 post
tree.

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 4/6
. & P.

MIDGET I.F. TRANS. &
COILS

A Pair of midget 465 kc/s !.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. 1/9.

CONDENSER / RESISTOR
PARCEL

SO 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-
ng machine, etc., post free. 301-

20,000 VALVES
in stock

SEND FOR YOUR
REQUIREMENTS

WIRE WOUND POTS
12 Wire Wound Colvern
Pots-all different 10/6
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 I72-Not a Regun.
months' Guarantee.

Picture tested-I2
43.17.6. 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 If in.). Can be run
in parallel from 115 v. A.C.
or in series from 200/250 v.
A.C. Ideal tape motors
models, etc.

I 5/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

E1.0.0

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. 1

8.6 Post 1/-.
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MAINS POWER
SUPPLY UNITS.
Potted and sealed
transformer and
choke by famous
maker. Mounted on
metal chassis fif x
71in., 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. 1/-.

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 OM. 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 (4/4/- 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
E6/I5/-, carriage 101-.

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 21 amp.,
230 volt, 24 hour
phase, k 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.

TANNOY 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 II x
34 x fin New. Price I5/- each. P. & P. 116.

10 -WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing allowing Igranic
Jack Plugs. New. Price 10/-. P. & P. 1/6.

PHOTO MULTIPLIER, type 931A, for Alfa
counting, film scanning, spectography, etc.,
new, inclusive of II pin valve holder. Price
(2/7/6. P. & P. 1/-.

NSP2-CV2296 STROBOTRON FLASH.
TUBE made by Ferranti, brand new, on 1.0
base. Price 15/-. P. & P. 1/-.

AVO METER MODEL 7. Individually
tested on all ranges and guaranteed.
Inclusive o: Test Leads. f12.10/- each.
P. & P. Si-.

G.E.C. SEALED RELAYS TYPE MI095.
24 volt 670 ohms. 2 make 2 break. Unused.
Price 12/- each. P & P. II-.
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 24 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.0 or
D.C. Size If xfx fin. 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 lust over I 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
1/-. P. & P.

SOLENOID OPERATED MAGNETIC
RELAf. Type 5CW/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.

CROMPTON PARKINSON
BRAND NEW + M.P. MOTORS
230/250 VOLT A.C. 1440 R.P.M.
Complete with 2in. SPINDLE.
Price £3/15/0. Carriage 8/6.

SPECIAL RE
VERSING 2 4
VOLT D.0
MOTOR 2 AM
PERE. Quadrant
moves 90 degrees
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

dia. x 2n% in. long. Spindle
.77in. long x .15575in. dia. Weight
4 oz. New. Price 25/-, plus 1/-
P. & P. Ideal for portable tape
recorders.

DESK
TELEPHONE
HANDSETS

Used but perfect
Complete with two-
way calling system
(buzzer), interns
battery. All ready
for simple two -wire
connection. Price
f3/2/6 each or E6 the pair. P. & P
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/-.

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. 21in. fl. rnd 1116
7+ amp. D.C. M.I. 31in. proj. red 12/6
9 amp. D.C. Hot Wire W.R. 2f in. fl. rnd 6/6
15 amp. D.C. M.C. 2in. rnd 10/6
Voltmeters
20 v. D.C. M.G. 2in. fl. sq 10/6
30 v. M.I. Sin. proj. rnd 10(6
300 v. A.C. M.I. 21in. fl. rnd 22/-
400 v. A.C. M.I. 41in. rnd 35/-
90-180 v. A.C. M.I. 41in. fl. iron 25/-
Milliammeters
I mA. M.C. 21in. fl. rnd 25/-
200 mA. M.C. 21in. fl. rnd 12(6
500 mA. M.C. 21in. fl. rnd 12/6
Miniature latest type
moving coil 0-5 milli -
amp meter, ifin.
diameter, flush fit-
ting, complete with
fixing clip. Price
17/6. P. & P. 1/,
500 microamp., M.C. 2+in. rnd. F.L.

scaled 15/600 volt. NEW 16/6
Postage on all meters 1/- each.

MINIATURE LATEST TYPE MOVING
COIL MICROAMP METER, F.S.D. 300
microamp, flush mounting, square rim If in. x
Ifin., round dial !fin. Ideal as field strength
meter or output level recorder or tuning
meter. Price 26/-. P. & P. II-.
LATEST TYPE ERNEST TURNER.
0-200 volt A.C. RECTIFIED M.C. METER.
Flush mounting, round, Sin. scale Price 37/6.
P. & P. 1/6.

SANGAMO WESTON DUAL
RANGE VOLTMETER. 5 & 100
volt D.C. 3/n. scale, F.S.D. 1mA.

1

Brand new in carrying case with
Test Prods and Leads. Price 27/6.
P. & P. 2/6.

ROTARY CONVERTER. Ex-W.D. for
12 -volt D.C. input, output 230 volt 50 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 19/17/6, carriage 10/-.

PANEL MOUNTING TOGGLE SWITCH
D.P.D.T. CENTRE OFF. 250 volt 3 amp.
Price 5/6 each.
MINIATURE UNISELECTOR 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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TESTGEAR COMPONENTS (LONDON) LTD
15 ARCANY ROAD, SOUTH OCKENDON, 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.

CRYSTALS
FT.241 72nd Harmonic Type 120 Crystals with fundamentals
from 370 Kc/s to 540.277 Kc/s 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.
Most of the Crystals advertised in the May Short Wave Maga-
zine are still available, plus hundreds of new types. Send your
order stating frequency latitude (if any), it is fairly sure we can
supply.

CRYSTAL CALIBRATORS
The well-known Class " D " Mk. 3 Calibrator. Used, but in per-
fect working order. Price £3/7/6.

CRYSTALS FOR REGRINDING
We offer crystals within 50 Kc/s (Lower) than you specify at 6
for 10/-. Within the limits of 3 Mc/s and 8.6 Mc/s we can fill
almost any requirement, amateur bands excluded.

FT.243 CRYSTALS
From 5,675 to 8,650 in steps of 25 Kc/s, and from 5,706.66 to
8,400 in steps of 33.3 Kc/s. All types 5/- each. Also in 1,600,
1,605, 1,610, 1,615, 1,620, 1,625, 1,630 Kc/s at 7/6 each.

9 MO CRYSTALS
In an attempt to fill the demand for the difficult -to -get 9 Mc/s
crystal, we have etched crystals near this frequency. We offer
crystals better than within 20 KO Lower than 9 Mcis at 5/-.
Within 5 Kc/s Lower at 7/6. Within 10 Kc/s Higher than 9 Mcis
at 7/6.

CRYSTAL FREQUENCY STANDARDS
500 Kc (10X Type) 7/6. 100 Kc RCA 3 Pin (with socket) 17/6.
1,000 Kc (HC6-U) 17/6. 5 MO 5/-.

BC.22I FREQUENCY METERS
Complete with original Calibration Charts, Crystal and Valves.
In soiled condition but guaranteed perfect working order. A gift
at £10.

50 MICROAMP METERS
Made by Sangamo Weston. Brand new. Type S.145. Size 3in. x
21in. 850 ohms resistance. 4 Scales operated by lever, " Set
Zero," " 0-3," " 0-30," " 0-300." Easily coupled to rotary range
switch by cord or lever. Complete with suggested circuits, a gift
at 20/-. Easily adjusted to 24-0-25 Microamps.
COLLINS ART -I3 AUTOTUNE TRANSMITTER
An excellent T/X at a give-away price. Coverage 2-18 Mc/s. 21
and 28 Mc/s easily added. Autotune mechanism allows selection
of any one of eleven (pre -selected) frequencies. Built in 200 K/C
Crystal calibrator checks the typical Collins Super Stable V.F.O.
Uses standard valves including P.P.811's modulating the 813
final. Size only 23in. wide, 16in. deep, 12in. high. Requires power
supply of 1,000 to 1,250 v. 250 M/A (for 100-200 w. input). 400
v. 225 M/A and L.T. for heaters and autotune mechanism. Sup-
plied complete with valves, calibration charts, circuit and full
technical details including 21 and 28 Mc/s conversion and power
supply information. Definitely no snags (except TVI).
A new supply has just arrived. Preference will be given to custo-
mers who missed the first consignment. In good condition (less
meters) £10/10/-.

4 METER MOBILE T/X-R/X
A few only B.44 Radio Telephones. Coverage 60-95 Mc/s. T/X
and R/X Single Channel, Crystal controlled. R/X is double super -
het. T/X output 3 watts. Built-in 12 volt power supply draws 3A
on Receive, 4.5A on Transmit. Provision for loud hailer opera-
tion (3 watts). Built-in loudspeaker. Size 14 x 7 x 13in. Complete
with all plugs, technical manua, service manual, moving coil
mike. Unused, but may have minor faults due to long storage.
All spares available. Price £4/4/-. R/X crystal in 4 meter band
(surplus) 5/-. T/X crystal (new) 37/6.

R/X UNIT TYPE R.1I4
An excellent basis for a 2 meter Converter. See February S.W.
Mag. Complete with valves and Jones plug and socket. Price
15/- post paid. Extras if required, 7,580 Crystal 5/-. I.F. Trans.
as specified (unconverted), 2/6.
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 trans-
formers, 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 Transistors.
Price £6/17/6.

L.T. SUPPLY UNITS
Post Office Type 43A. Input 100-250 v. Output 100-155 v. Tap-
ped every 3 volts. P.O. rating .7A but gives 1.2A continuously.
Fully fused and in steel case. Price £2/15/-. Transformer only
37/6. Bridge rectifier only 17/6.

TYPE 45 TRANSCEIVERS
The best bargain for many years. These fine Walkie Talkies are
now available in new condition complete with all accessories 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 armature 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 re-
quired) other frequencies available for export. Requires only 150
v., 12 v. and 3 v. dry battery. Range over 10 miles.
Full instructions and circuit supplied. These units have been
" demobbed " by removal of the " Send Receive " switch. A re-
placement 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, com-
plete with valves (but no accessories) as a source of spares for
only 7/6 extra. Extra set of valves 4/-. Batteries are available at
22/6 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.

VALVES
Mullard EL.35. An Octal Based Valve, almost identical with
and better than the 6L6. Brand new, a gift at 4/- each, or 7/6 per
matched pair.
QQV06'40. Price 30/-. QV04/7. Price 5/-.
The following types all 5/- each.
6SN7GT, 6SL7GT, 5U4G, 6Q7G, 6AQ5, 6AG7, 6AK5, 25L6GT,
50L6GT, VR150/30, 6SJ7GT, 90CV(Photo Cell).
The following types all 2/6 each.
6AM5, 6AM6, 6C4, 6J6, 6L18, 6V6G, 6SK7GT, 879/2X2.

CERAMIC WAVECHANGE SWITCHES
Type (1). Complete Assembly as used in the AR.88. Price 8/6.
Type (2). Wearite Heavy Duty 3 Bank Switches, each Bank 2
Poles 6 Ways. Price 7/6.

VEHICLE COMPASSES
The Sherill M.6. A superb compass originally designed for ar-

Complete with Manual and Deviation Correction
Card. Further details on request. Cost over £40. Price £31151-.

RECTIFIERS
Contact cooled bridge type. Output 250 v. 120 MJA. Price 5/6.
Transformer for same with 6.3. v. 3A winding. Price 8/6.

TIME SWITCHES
Type (1). Venner 14 -day clockwork Time Switches. One Make
and One Break every 24 hours. Complete with key, 1 amp. contacts.
Price 27/6.
Type (2). As above but 5 amp. contacts 32/6.
Type (3). Mains Driven Time Switches. By first rate manu-
facturer. 200/250 v. 50 c. 10 amp. contacts. Can be supplied with
up to three " Makes " and three " Breaks " every 24 hours. Price
with one pair contacts 45/-. Each extra pair contacts 4/-.
Type (4). As above but 20 amp. contacts. Price 69/6. Each extra
pair contacts 4/-.

SILICON RECTIFIERS
Miniature silicon power diodes at new low prices. Made by one
of England's greatest manufacturers. 250 M/A 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.

" NIFE " NICKEL CADMIUM BATTERIES
Type L.R.7 five 75 ampere hour cells (6 volts) in hardwood case.
Guaranteed perfect. Supplied field and charged or dry. Price
£6. Discount for quantities.

I.F. AMPLIFIER STRIPS
3 stage I.F. Amplifier Strips ex the TR.1985/1986 series Trans-
mitters. Frequency 9.72 Mc/s. Widely used as an F.M. Amplifier,
etc. Price complete with 6 valves 10/-.

MODULATOR UNITS
Ex the above Unit, 2 -stage Speech Amplifier. Push Pull 7 watt
audio output. Input high and low impedance. Output matches
TT15. Price 10/-.

TRANSMITTER UNITS
The transmitter portion of the 1986. Unusable in its present
form, but a useful basis for a 2 -meter T/X. Contains many useful
parts including a 5 -gang Butterfly Condenser. 10 Air Trimmers,
etc. Price 5/- or complete with QV04/7 (Driver) and TT15 (15 w.
input on 144 Mcis with 300 w. plate) Final. Price 27/6.

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.
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C.R.T. BOOSTER TRANSFORMERS
TYPE A. OPTIONAL 25% and 50% BOOST. 2 V. OR
4 V. OR 6.3 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,
7.3, 10 and 13 VOLTS. BOOST 25% AND 50%. LOW
CAPACITY. 21/-. Full instructions supplied.

RESISTORS. AN preferred values. 20% 10 ohms to 10
meg., w., 4d.; w. 4S; 1 w. 6d.; 15 w. 8d.; 2 w. 1/-.
HIGH STABILITY. i w., 1% 2/-. Preferred values 10
ohms to 10 meg. Ditto 5% 9d., 1000 to 6 meg.
5 watt} WIRE -WOUND RESISTORS C 1/3

10 watt 25 ohms -10,000 ohms. 1/6
15 watt 2/-
12,500 ohms -50,000 ohms. 10 w 3/ -
WIRE -WOUND POTS. 3 w.
Pre-set Min. T.V. type,
Knurled Slotted knob.
All values 10 ohms to 26 K.
3/- ea.: 30 K., 60 K.. 4/-.
Ditto w. Carbon Track,
30 K. to 2 Meg. 3/-.

WIRE -WOUND POTS. 4 sr.
Standard size Pots. long
Spindle High Grade. All
values 50 ohms to 60 K.
6/6; 100 K., 7/6.
W/W EXT. SPEAKER
CONTROL 100, 3/-.

0/P TRANSFORMERS. Miniature 3V4, etc., 4/6. Heavy
duty 50 mA., 4/6. Multi -ratio push-pull, 7/6. Ditto
Push -Pull 10 watts 15/8. Push-pull 20 w. 6 k. P.P. 30/-.
L.P. CHOKES. 10H 50 mA. 4/6. 10H 65 mA. 5/-. 10H 85
mA. 10/8. 10H 120 mA. 12/8. 10H 150 mA. 14/-.

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD 250-0-260, 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 10/6
MIDGET, 220 v. 45 mA., 6.3 v. 2 a. 15/6
SMALL, 200-0-200 60 mA., 6.3 v. 2 a. 17/6
STANDARD, 250-0-250, 65 mA., 6.3 v. 3.5 a 17/6
HEATER TRANS., 6.3 v. 15 a., 7/6; .... 4 amps. 10/6
GENERAL PURPOSE LOW VOLTAGE. Output 3, 4, 5,
6. 8, 9, 10, 12, 15, 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. 500 w., 0, 115, 200, 230, 250 v 82/6

ALADDIN FORMERS and cores, fin. 8d.; lie. DM.
0.3in. FORMERS 5937 or 8 and Cans TV1 or TV2.
On. eq. x 21in.eor fin. sq. x 1} in., 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 lf in. 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 1 fin. dia. x fin.
ACOS MIKE 40 25/- TSL. STICK MIKE 35/ -

MIKE TRANSF. 50:1. 319 ea., 100:1 Potted 10/6.
LOUDSPEAKERS PM. 3 OHMS. 211n. 19/6. 31n. 19/6.
5in. 1716. 8in. x 5in. Goodmans 21/, 7in. x 4in.
Rola 18/8. 10in. x 6in. Goodman. 27/6. 8in. Plessey
19/6. 65in. Rola 18/6. 8in. Rola 21/-. 10in. R.A. 30/-.
12in. Plessey 30/-. 12in. Plessey 15 ohms 45/-.
HI-FI TWEETERS. 4in. 25/,
12in. Baker 15 wt. Stalwart, 3 or 15 ohms, 90/-.
12in. Baker ditto., foam suspension, 15 ohms, 66.
120,. Baker Ultra Twelve 217/10. 20 em.s. to 25 k.e.s.

1

I.F. TRANSFORMERS 7/6 pair
465 ke/s . slug tuning miniature can 15 x 4 x fin. High
Q and Good 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 GAI40 CONDENSERS. 365 pf. Miniature, /fin.
x 15in. x llin. 10!-. 500 pf. Standard with trimmers,
9/-; Midget 7/6 with trimmers 9/-. Single 50 p1., 80 pf.,
100 pf., 160 pf.. 5/6. Solid dielectric 100, 300. 500 pf., 3/6.
VALVE HOLDERS. EA50, 66- B12A, CRT, 1/3. Eng.
and Amer. 4, 6, 6, 7 pin, 1/-.
MOULDED Mazda or Int. Oct. gd.; B7G, BSA, B80, BOA,
9d. B7G with can, 1/6; B12A, 1/3; BOA with can 1/9.
CERAMIC, EF50, B7G, B9A, Oct., 1/-; B7G, B9A cam, 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 " MAKITS " 1 wafer, 8/6; 2 wafer, 12/6;
3 wafer. 18/-. Additional wafers up to 14, 3/6 each extra.
TOGGLE SWITCHES. S.P. 2/-; D.P. 3/6; D.P.D.T. 4/-.
MORSE KEYS, good quality, with morse code, 2/8.
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 or
12 v. 1} -amp., 8/9; 2 a. 11/3; 4 a. 17/8; 6 a. 22/6.
CHARGER TRANSFORMERS. Tapped input 200/250 v.
for charging at 2, 6 or 12 v., 15 a.,15/6; 2 a., 17/6; 4 a., 22/8.
Charger circuit free. AMMETERS, 4 a. and 5 a., 13/6,

THE HI -GAIN BAND 3 PRE -AMP
Cascode circuit using Valve ECC84. 17db
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

£6. 6. 6.
Carr. 4/ -

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 Sin. x 4in. Batteries
used B126 (L55I2) 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 MR MONARCH
AUTOCHANGER U.A.8.

READY BUILT SW. AMPLIFIER, HANDSOME PORT-
ABLE CASE. HIGH FLUX Sin. LOUDSPEAKER.

FULL INSTRUCTIONS SUPPLIED.
Total Price £12 . 10 . 0Carr. and Ina 5/-.

RECORD PLAYER BARGAINS

O (4t....,.. ,)
..._

-m.....ALDoo
4 Speed Autochangers, BSR, U.A.8 E6 15 0

Collard Autochanger E7 19 6
Garrard RGI21 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 E8 8 0

Garrard 4 HF Transcription £17 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 65 in. speaker for above
Ready mounted on battle lain. x 71n., 3 in. deep 79/6
All Sapphire stylll available from 6/- each.

NEW MULLARD TRANSISTORS
Audio 0071 6/-; 0c72 8/6; RF 0C44 10/6; 0C45 9/6.
" P.M. " pocket sin transistor kit, all parts, printed
cireuit and cabinet, £8/15/-.
Weyrad Printed Circuit Components in Stock.
7 a 4in. Speaker 3511 25/-.

405 Kn.. SIGNAL GENERATOR. Total coat 15/-.
Uses B.F.O. Unit ZA 30038 ready made.
POCKET SIZE 25 x 45 e lin.
Slight modifications required, full Instructions supplied.
Battery 7/6 extra 69 v. -I- 15 v. Details S.A.E.

VOLUME CONTROLS
Midget size:

Long spindle. Guaranteed
1 year. All values.
5 K. ohms up to 2 Meg.
No switch 3/-. D.P. Ow. 4/6
Linear or Log Tracks.

80 :axle Coaxial
Semi air spaced, fin. dia.
Ideal Band III Ad
Losses cut 50% yd.
40 Yds. 17%. 60 Yds. 25/-.
FRINGE QUALITY
AIRSPACED 11- yd.

COAXIAL PLUGS .. 1/- LEAD SOCKETS 2/ -
PANEL SOCKETS .. 1/- OUTLET BOXES 4/0
BALANCED TWIN FEEDER per yd. 64., 0011 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 25in. sides 7 x 41n. 4/6; 9 x 7in. 5/9; 11. x 7in.
8/9;13 x gin. 8/6; 14 x llin. 10/8; 15 x 14in. 12/13;
and 18 x 16 x 3in. 16/6. Panels 10 x 71n. 2/3; 12
8in. 3/-; 14 x 9in. 4/-; 12 x 12in. 4/6.

BLACK CRACKLE PAINT. Air drying, 3/- tin.
P.V.C. CONN. WIRE, coloured, single or stranded, 24. yd.
NEON MAINS TESTER SCREWDRIVERS. 5/-.
CORED SOLDER RADIOGRADE, 4d. yd., 51b. 5/,
PAXOLIN I/16in. x Bin. x 10in., 1/6.

AMERICAN MAGNETIC RECORDING TAPE
FERRODYNAMICS "BRAND FIVE"

5in. 600 feet 16/- MYLAR DUPONT
5in. 900 feet
Olin. 1,300 feet 2138//613

Super High Fidelity
Double Play

7in. 1,200 feet 251- 5in.
2,4001,200 feet....feet63071127in. 1,800 feet 35/-

illustrated leaflet S.A.E.
Spare Reels 3in. 1/6; 4in., Sin., [ilia. 2/-; 7in. 2/6.
"Instant" Bulk Tape Eraser and Head Deemer.
200/250 v. A.C., 27/6. Leaflet S.A.E.

RECTIFEES. ItM1 5/-; RM2 8/-; RM3 8/-; 11M4 18/-;
RM5 20/-; FC3I 27/6; 14A86 17/8; 144.100
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 mA. 7/6; 60 mA. 8/6; 85 ma.. 9/6; 200 mA.m. 215,./-.;
300 mA. 27/8; Full Wave 75 mA. 12/6; 120A
COILS. Wearite " P " type 3/- each. °senor Midget " Q "
type adj. dust core from 4/- each. All ranges.
TKLETRON. L. and M. T.R.F. with reaction, 3/8.
FERRITE ROD AERIALS. M.W. 8/9; M. & L. 12/6.
Ditto for tramistor. Circuits M. & L. 10/-.
T.R.F. COILS. A/IIF 7/- pair. H.F. CHOKES 2/8.

JASON F.M. TUNER COIL SET 29/-. H.F. coil aerial
coil. Oscillator coil two 1.F transformers 10.7 Me/s.
Detector transformer and heater 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., 5/6
20 kV., 9/6; .1 mid. 7 kV. 9/8; 100 pf. to 600 pf. Micas. 6d.
Tubular 500 v. 0.001 to 0.05 mfd., 94; 0.1, 1/-; 0.25,
1/8; 0.5 1/9; 0.1/350 v. 9d.; 0.1/1,000 v. 1/9; 0.1 mfd..
2,500 v., 3/6; 0.001 mfd. 2,000 v., 1/9; 500 pf. 20 kV. 9/8.
CERAMIC CORDS. 600 v. 0.3 pf. to 0.01 mfd., 9d.
SILVER MICA CONDENERS. 10% 5 p1. to 500 pf., 1/-;
600 pf. to 3,000 pf., 1/3.
CLOSE TOLERANCE (1+ p1.) 2 pf. to 47 pf., 1/6. DITTO
1% 50 pf. to 815 pf., 1/9; 1,000 pf. to 2,000 pf., 2/-.
TRIMMERS. Ceramic 30, 50, 70 pf., 94.; 100 pf., 150 p1.
1/3. 250 p1.. 1/6 600 pf., 750 pf., 1/9. Phillips, 1/- ea

NEW ELECTROLYTIC& FAMOUS MAKES
TUBULAR TUBULAR CAN TYPES

50/350 v. .. 5/6 16/450 v. ... 5/-
100/25 v. .. 2/- 32/350 v. 4/-
250/25 v. .. 216 100/270 v. .. 6/6
500/12 v. .. 3/- 5,000/6 v. .... 5/-
8+8/450 v. 3/6 8+16/450 v... 51-
8+16/450 v. 3/9 32+32/350 v. 5/-
8+16/500 v. 5/6 32 +32/450 v. 6/-
16+16/460 v.4/3 60+60/350 , 7/-
16 +16/600 v.6/- 64+120/350v. 1116

- 32+32/350 v.4/6 100 + 200/27bv.12/3
SUB -MINIATURE ELECTROLYTICS (15 v.)
1, 2, 4, 5, 8, 25, 50 mid., 100 mfd., 2/8 each.
SPEAKER FRET. Gold Cloth 17in. x 25in., 5/-; 25in. x
35in., 10/-; Tygan 52in. wide, 10/- ft., 26in. 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 2/3
8/500 v. .. 2/9
16/450 v. . 3/-
16/500 v. .. 4/-
32/450 v. 3/9
25/25 v. .. 1/9

NEW and boxed VALVES 90 day guarantee
1R5 7/6 6L6G 10/6 EA60 1/6 EY51 . 9/6
1135 .. 7/6 6N7M 6/6 EABC80 816 EY86 ..10/-
1T4 6/- 6Q70 7/8 EB91 8/- HABC80 12/8

66A7M 6/- EBC33 .. 8/6 HVIt2A 6/6
384 .. 7/8 68.I734 6/6 LBC41 .. 8/6 M1314 .. EN -
3V4 .. 7/6 68N7 6/6 EBF80 ..10/- P61 .. 3/6
5U4 .. 7/6 6V60 6/6 ECC84 .. 9/6 PCC84 .. 9/6
5Y3 7/6 6X4 . 7/6 ECF80 .. 9/6 PCF80 .. 9/6
514 .. 9/6 6X5 6/8 ECH42 10/6 PCL82 -11/8
6AM6 5/- 12A6 7/6 ECL80 los PEN25 . 8/6
6BE6 7/6 12AT7 8/. ECL82 ..10/6 Pm% ..10/6
ORBS 9/812AU7 2/- EF39 5/6 PY80 . 7/6
6BW6 9/8 12AX7 8/- EF41 9/6 PY81 .. 9/6
6D6 61- 12BA6 8/6 EF50 . 5/6 PY82 .. 7/6
6E06 7/6 12BE6 8/8 EF80 8/. SP61 .. 3/6
6H6GT 3/6112K7 6/8 EF86 TITHC4412 S/Is
6J5 .. 5/6' 12Q7 6/6 EF92
636 . 5/6,35L6 9/6 EL32 5/- UF41 9/6
637G.. 6/8 35Z4 7/6 EL41. . 9/8 UL41 .. 9/8
61(6GY 6/6 80 .. 9/8 EL84 841 UY41
61470 5/- 1807 .. 5/3 EZ40 716 U22 81-
81(813 7/6 954 .. 1/6 E7,80 .. 7/6 1752 .. 7,6
DK98, DAF96, DF96, 111,96 8/6 ea. 30/.

RADIO COMPONENT SPECIALISTS
48 -HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON

POSTAL SERVICE 11-, OVER £2 FREE. C.O.D. 1/6, (EXPORT C.W.O. POST EXTRA.) Wed. I p.m. THO 1665 Buses 133 or 68
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15/6
22/6
25/-

17/
inWansons

MINIATURE RELAYS
Siemens High Speed Sealed
2.20+2.20 H96A
5000+5000 H96D

17000+17000 H96E
Siemens High Speed Open
1000+1000 H85N

10000 + l000n H95A

EST.
1921

RELAYS P.O. TYPE 3000
Built to your own specification
Keen Prices
Quick Delivery
Contacts up to 8 -Changeover
KEY SWITCHES

t, Aariou, P.O. types ex stock.

S.T.C. and G.E.C. Sealed
7000 2 CO. 4184GD

25000 1 m HD 4186EE
1800 2 m 2 b M1087
6700 4 C.O. M1092

15/- 6700 2 m 2 b M1095
1716 25000 1 C.O. M1022

50000 2 C.O. M1052
Comprehensive range available from stock.

19/6
22/6
19/5
21/6
21/8
22/6
251 -

MAGNETIC
COUNTERS

Counting to 9999.
2-6 v. D.C., 15/- each, post 1/6.
75-120 v. D.C., 15/- 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 O.P. Ironclad switch. BRAND NEW, 1117/10/-, carr. 15/-.
BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In
metal case 16in. x 8in. x llin. (Two will make an ideal power supply for
our 12 -volt Rotary Converters). Uncharged 16/10/- each, carriage 15/-.
24 volts 85 amperes, 114 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.

WESTALITE BATTERY CHARGERS. Made by Westinghouse (type
BC14-6/40). Input 200/250 v. A.G. 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. Carriage 201-.

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 on/off switch and rewirable
fuses. This first-class instrument at the bargain price of 815, 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 4iin. 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 hangs on
the wall. Set of two instruments, 15/10/-, post 3/8. Two core
flex 3d. yard.

LOUDSPEAKER BARGAINS. AXIOM 150 dual cone 12in., 15 watts 15 ohms.
Fully dustproof, 17/19/6, carr. 7/6. ELAC 5in. round, 3 ohms. 11/6, post 1/6.
PYE 10in. Portable. 3 ohms. Built into wooden carrying case and complete
with 45ft. waterproof flex and jack plug, 50/-, carr. 7/6.
FANS INDUSTRIAL TYPE. 230/240 volt A.C. Capacitor Motor, 16in.
blades, adjustable louvres, filter. Ideal for paint shop. 1120, carr. 25/-.
AIR BLOWER powered by a 230 v. A.C. 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 825, carnage 30/-.
CERAMIC WAFER SWITCHES. Full list available.
1 Bank 1 pole 3 -way ... 4/8 each 2 Bank 2 pole 4 -way... 10/6 each
1 Bank 1 pole 5 -way ... 5/S each 3 Bank 1 pole 11 -way... 18/- each
1 Bank 2 pole 2 -way ... 5/6 each 3 Bank 6 pole 2 -way... 7/6 each
2 Bank 1 pole 11 -way ... 12/8 each 3 Bank 4 pole 3 -way... 7/6 each
2 Bank 1 pole 12 -way ... 7/6 each 4 Bank 2 pole 4 -way... 18/6 each
Others, incl. Paxolin types, 1 Bank 3/6, 2 Bank 5/-, 3 Bank 5/5, post 1/-.
HEADPHONES. High resistance 40000 with cords 17/6, post 1/6.

H.P. CAPACITOR MOTORS
230/240 volts, 50 cycles, 1,420 r.p.m. in
shaft on Standard foot mounting or with fin.
shaft, resilient mounting. Either type,
85/10/-, carriage 10/-.

VACUUM PUMP AND COMPRESSOR.
Edwards type IV, fin. shaft, complete with
flywheel, couplings, oil filter and union
16/10/-, post 3/6.

METERS GUARANTEED
E.I.D. Size Type Price
100 Microamp .if in. MC/FR 80/-
50 Microamp 2fin. MC/FR 75/-

250 Microamp 2fin. MC/PR 40/-
50J Microamp 2f in. MC/FR 37/6

1 Milliamp 21in. MC/FR 35/-
2 Milliamp 2fin. MC/FR 25/-

30 Milliamp 2f in. MC/FR 25/-
100 Milliamp 2fin. MC/FR 25/-

5 Ampere

2
MC/FR

35/-

. MC/FR
2in.
2in. MC/FR

35/-
3 Ampere 35/-
1 Ampere

10 Ampere 2fin. MC/FR 35/-
20 Volts 2fin. MC/FR 35/-
30 Volts 2fin. MC/FR 35/-

40 Volts 2iin. MC/FR 35/-
500 Microamp 2in. MC/FR 25/-

1 Milliamp 2.m. MC/FR 27/6
5 Milliamp 2m. MC/FR 27/6

10 Milliamp 2m. MC/FR 27/6
20 Volts 2m. MC/FR 27/6
30 Volts 2in. MC/FR 27/6
40 Volts Eiri. MC/FR 27/6
15 Amps 2in. MC/FR 15/-
3 Amps 2in. MC/FS 27/6
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. 3fin. MI/FR 40/-

25 Amps D.C. 2fin. MI/FR 7/6
50 Amps A.C. 4in. MI/F or PR 65/-

300 Volts A.C. 2fin. MI/FR 25/- available.
WEE MEGGER. 500 volt. In leather carrying case 817/10/0, post 3/-.
FREQUENCY METERS. 45-55 cycles per second, 230 volts, 6in. dia. Flush
Round. Brand new in maker's box. 810/10/-, post 3/6.
METER RECTIFIERS 1 M.A., 5 M.A., F.W. bridge, 8/6, post 6d.
AMMETER. 0-3 amps. D.C., by Turner, MC/FR, Bin. 90/-, post 2/6.
MICROAMMETER. 250 F.S.D. 3fin. 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 micro -
amps, dia. 4in. Knife pointer, mirror scale. Complete with leather carrying
case. Ideal for laboratory use, 810, carriage 3/-.
PORTABLE VOLTMETER. 0-160 volts A.C./D.C., accuracy within 2%,
8in. mirror scale, knife pointer, in polished case. A precision moving iron
instrument at a very low price, 84/19/6, post 3/6.
PORTABLE AMMETER. 0-3 amp. A.C./D.C. 3in. scale in case 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, 69/19/6, post 3/-.
RACKS -POST OFFICE STANDARD. 6ft. high with U -channel sides
drilled for 19in. panels, heavy angle base.

BULKHEAD FITTING. 9in. diam.; flat tripod
type, suitable for lamps up to 100 watt, complete
with pushbar switch lampholder. Ideal for farm
buildings, garages, greenhouses, etc. Brand new,
17/6, post 2/6.
T.C.C. CONDENSERS. Paper block type, 6 mfd.
400 v. A.C. wkg., 12/6, post 2/6. 1 mfd., 10 kv.
65/- each. All types of condensers available.

Postage on meters //6

New Taylor pocket -aims
Multlmeter Model 127A,
20,000 ohms per volt,
20 megohms, 20 ranges.
A.C. a D.C. IN. Poet
2111.

Complete list, of meter.

RESISTORS EX STOCK IN QUANTITY. WIRE WOUND, HIGH
STABILITY CARBON, ETC. BEST MAKES AT LOWEST PRICES

ALSO POTENTIOMETERS AVAILABLE

alk\AMAZING OFFER!!
IrPOWERFUL 6-12v DC

* MINIATURE
! MOTORS

OFFERED AT A FRACTION OF MAKERS PRICE

WONDERFUL VALUE
ONLY 15/6. Post 1/-.

Weighs only two ounces.
7,000 r.p.m. Reversing
switch. Free length of

polythene drive.

ATTENTION ALL MANUFACTURERS.
ONE HOLE FIXING SWITCHES. Single -
pole double -throw 3 amp., 250 volts A.C.
1/8 each. 12/- doz., 637/10/. per 1,000.
Ask for quotation for 6,000 or upwards.
100,000 available from stock now! 111

SOLENOIDS suitable for remote control, mechanical indicators, etc. 12 v.
D.C. 400 mA., 300, 3}in. arm, in. movement, 5/- each, post 1/6.
TERMINAL BLOCKS. 2 -way 4/- doz., or box of 50 for 15/-, 3 -way 8/-
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/-.
SATCHWELL THERMOSTATS adjustable between 70°-190° Fahrenheit
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., 35/-, post 2/-.
CATHODE-RAY TUBES. VCR 139A, 2fin. diam., 30/-, post 3/-.
BARTLETT ELECTRIC DRYING OVENS. Internal dimensions 20in. 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. Carriage 20/-.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY
Phone: CRO 0839 Grams: WILCO CROYDON
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Bulk Buying means WNW Ex-srordi LOWEST PRICES

HEAVY DUTY 20 AMP. L.T. SUPPLY

Olt"

SUPPLIED
COMPLETE
WITH CRYSTALS
Accessories can be
supplied to order at
extra cost.

AERIAL

Only £10

MASTS
IMPROVED TYPE 50 Mk.II

36ft. HIGH
Tubular Steel Sections of 6it.
length, top -section and base
Pickets, Guys and Fittings.
YOU can purchase this
normally expensive MAST
for a fraction of its cost.
Please add £1 for (return -

Kits comprise-six 21in. dia.

able) wooden carrying case.
The MAST is partici,.
larly suitable to take
aerials for Tx., Rx.,
P.M. and TV (especially
COMMERCIAL) andoverseas. Extra
6ft. sections can be sup-
plied at 17/6 per section.

£8.10.0 only ;v:
U.S.A. Type 451t. TELECOM. AERIAL MAST.
(7 sections, 6ft. 8in. x 2+in., guys etc.).
This entirely complete set in carrying
case 12+ Gns. Carr. 17/6. Or 2 sets for £25.
Carr. extra. British Manufacture only.
ARMY TYPE 32FT. MASTS similar to
above but 10 lin. screw -sections, suitable for
permanent lightweight installation. Kit in,
canvas bag. E5/15/-. Carr. 7/6.

UNIT
by S.T.C.

Normal cost over E100

Essential equipment for
Electronic Engineering,
Research Laboratories,
Schools. Ideal for
battery charging, etc.
Guaranteed for 20 amps.
Output: D.C. Variable
up to 20 amps. and 24 v.
or trickle charge 125/
350/700 ampere hours.
Input: A.C. 100/260 v.
45/65 cycles.
Size: 16 x 24 x 32in.
high.

In attractive Grey
Cabinet.

£22-10-0
ex Warehouse

(Circuit diagrams and instructions
loaned for 10/- deposit)

VARIABLE TRANSFORMERS
Brand New

Quantities up to 100
delivered by return of

post.

LATEST miniature

Supplied New
Boxed.

WALKIE TALKIE
" 88 " sets just released by Ministry of
Supply. Produced to exacting specifications BATTERY

by leading manufacturers E. K. Cole & Co., this
Transmitter/receiver weighs only 511b. (approx.)
and measures 3fin. x x 9fin. It is a 4 frequency
channel set, crystal controlled, 38-40/40-42 Mc/s.,

and operates from a Standard Dry Battery-HT/LT. 90/I. 3 v.
(i.e. Ever Ready/Berec B1538). 14 of the current series of B7G

valves are employed: I -3A4, 6-IL4, 4-IT4, 1-IS5, 2-1A3.
Each set is in first-class condition.

and

TiEAL:r1H4).",;*

Output: (1.3 kVA.)
Completely Variable
0 to 260 volts 5 amps.
Input: 230 volts,
50/60,-,
A SHROUDED

FULLY
VARIABLE

TRANSFORMER
FOR BENCH OR

PANEL
MOUNTING.

Size: approx. 6in.
cube.
Weight: approx.
1316.

PRICE:
RIDICULOUS

ONLY

10 amps.

£18- 5 -0
20 amps.

f 32-10-0

111)01rt

 AERIAL

Each.

Special quotations for quantities up to 3,000 sets.

World Famous

TELEPHONES

" F " TYPE
in Attractive Case

£7-10-0 per pair 67-r.
The best portable telephone ever
made. Original cost 640! Range
up to 5 miles. Ideal for FACTORIES
BUILDING SITES, FARMS,
OFFICES. 2 perfect sets cased with
batteries, 100ft. cable, inclusive.
Not to be confused with cheaper
type models.
D3 STRANDED TELEPHONE CABLE.
New Mile Drum 85/, Carr. 17/6.

Limited Quantity

3 6ft.
TELESCOPE MASTS

Finest quality brass. Non -rusting. Base
diameter 21in. Complete with hand -winding
winch for easy, rapid extension; and cable -
wire bracing stays. One of the best masts
ever produced. Q M each
Winds down to 9ft. Liu Carr. i1/10

11111*
ler.r.

SET W-41
POOCH

A COMPLETE EX -GOVT.

PUBLIC ADDRESS
SYSTEM

FOR OFFICES,
FACTORIES,
WAREHOUSES & CARS

15GNS
COMPLETE

Manufactured
by TRUVOX,
etc. Com-
plete with
Amplifier,
four Loud-

speakers,
microphone,
Leads, etc.
6 or 12 v.
D.C. (car
battery ideal)

I r -co g t. e Dept,d(WW21), IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2
M.O.) FDA IV / PADDINGTON 22311213
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j to

ONLY 60/-
EAC H

P. & P. 4/-.
2 for £6 post
free.

Batteries
20/ -

Per
Set i. w-ml

NEW! MINIATURE PANEL METERS
Precision built clear plastic miniature pane.
meters. Featuring d'arsonval movements,
jewelled bearing, silvered dials with black num-
erals and painters. Accuracy 2% of full scale.
1.21/32in. square fronts, ifin. overall front to
back. Require liin. diameter round hole in panel.
All have clear plastic fronts with zero adjustment
screws.

PORTABLE
TRANS/

RECEIVER SETS
Consisting of trans -
receiver covering
7.4-9 Mc/s. range up
to 10 miles, complete
with 5 valves, head-
phones, microphone,
junction box and
6ft. telescopic aerial.
Operates from scan-
dard 120 v. and 3 v.
dry batteries.

A.R. 88D RECEIVERS
Frequency coverage 550 kcfs to 32 Mc/s sup-
plied fully reconditioned and in perfect working
order. ONLY 05. Carr. 30/-.

LAPEL MICROPHONE 178
Precision engineered Crystal Mic-
rophone -for lapel or hand use.
Only [fin. die. Exceptionally
sensitive. Chrome -plated case and
clip. 5ft. shielded cable. Only
17/6. P. & P. If-.

E P.1014

" S " METER MODEL SR.2P. Standard " Ham " Signal strength indicator. Calibrated
in " S " units from 0-9 with wale terminating in +10 to +30 db calibrations. Additional
full scale calibrations of 0-5 +0-10in linear scale divisions. A " must " for radio
amateurs for conversion of any Communication Receivers with AVC action to give
calibrated signal strength action. 36/,
VII METER MODEL VR.1P. Calibrated and damped in accordance with standard
VU Meter Practice. Tipper scale reads -20 to +WU. Lower scale reads 0-100%
modulation. Uses precision carbon film multiplier resistor and full wave rectifier. 42/6.
DC MICROAMMETERS. Model MR.25, 0 to 60ttA. 39/6.

Model MR.250, 0 to 500 sA. 32/6.
D.C. MILLIAMMETER Model MR.21, 0 to 1 mA. 27/6.
All Models Individually Boxed and Fully Guaranteed. P. & P. 2/6 each.

DM.17 5

NEW DYNAMIC
MICROPHONE

Model DM-175.Beau-
tautly designed and
attractively finished,
Lightweight, com-
plete with stand.
Output imp. 1K.
ohm. freq. response:
150-9,000 c.p.e.

3db. Sensitivity:
-73db. Ideal for
almost all applica-
tions. 49/6.
P. & P. 2/6.

P.2I7A. MINIATURE 23IN. SPEAKER
A miniature Hi-Fi speaker
that out -performs all
others. Designed to meet
today's requirements for
transistor, miniature and
sub -miniature applications.
Size: 2fin. square x lie.
deep.
Voice coil impedance: 8
ohms. Freq. range: 150-
5,000 c/s. Power: 200 MW.

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.C. Voltage: 0-6-30-120-600-1,200 v. (10,000
o.p.v.).
D.C. Current: 0-1201A, 0-12-300 mA.
Resistance: 0-20K, 0-2 Meg. (150 ohm,
15K at centre scale).
Capacitance: 0.005 to 0.1511F (at A.C. 6 v.).
Decibels : -20 to ±63db (600 ohms I 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 4fin. x 3fin. x lin. Complete with test
leads, battery and instructions.

f5/19/6. 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

mpedance 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 ofappl ica-
tions. Individually packed, with
flexible cord attached. 14/6,
post paid.

16/6. P. & P. II-.

PM.242 POWER
MEGAPHONE

New lightweight port-
able megaphone. Fea-
tures removable micro-
phone for remote
operation. Extreme
battery economy
despite high sound
volume output. Fea-
tures pistol grip switch,
lightweight spun alu-
minium horn. Weight
only 41b. fI4/10/-.
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 : 1

Output Model LT700: Primary: 1.2K. Centre
Tapped. Output: 3.2 ohms. Ratio: 20 : I.
ONLY 9/6 per pair. P. & P. 1/6.

SIGNAL GENERATOR SWO-300
Freq. Range: 150
kc/s-150 Mc/s on
fundamentals
bands), 150 Mc/s-
300 Mc/s on har-
monics. Calibration
accuracy within

I 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 Sin. Com-
plete with test leads and instruction manual.
ONLY EI4/19/6. Carr. 5/6. Fully guaranteed.

P5.35. SUB -MINIATURE PLUG
Two-waySOCKET.

only lin. long. Socket only tin.
Two bakelite barrel Jack plug fa
long, 3/6 per pair. P. & P. 6d.

CH.25. " TINY " PLUG AND
SOCKET
The smallest ever produced.
Plastic barrel plug only tin. long.
Socket only fin. long. 2/6
per pair. P. & P. 6d.

PM.242

SLIM RADIO PLUG
AND SOCKET P.3I
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 x 2tin. 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 3i 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 tin. x 3in.
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.

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 4fin. Brand new
45/, P. & P. 3/6.

/- each
POST I/-.

MODEL
RA.II

Callers:
87 TOTTENHAM COURT ROAD,

LONDON, W.I. MUS. 9606
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REPLACEMENT REBUILT
12 months' guarantee

21 in.
I7in.
15, 14, I2in

Ins., carr. 15/6.
LI extra without old bowl, refundable it
same received within 14 days.

99/6
90/-
70/-

I4in. T.V. TUBES 15/-
141(P4 Owing to purchase of rental replacemente5/- 36/24

COMPLETE 17in. TELEVISION

EU .10 . 0
An excellent ex -Rental Table model
Famous manufacturer. Tuned ITA/
BBC. Guaranteed 12 months.
Terms available. Personal collection
advised. Special delivery rate by

arrangement up to 50 miles, or
despatched in 3 parcels for easy assembly, 25/-.

RECORD PLAYER
99'64 CABINET

Portable Show Model in

two-tone colours. Suitable
for Stereo with Extension
Speaker secured in lid.
Size: 18 x 14 x 81in. Ins.

& Carr. 5/6.

RECORD PLAYER CABINET

69/6
(RP4)

Luxury cabinet
in two-tone
coffee colour.
Size 15; x 17

x 91in. Takes

all popular

record player units and amplifiers. Posi-
tion for 8in. speaker. Detachable lid for
Stereo conversion. P. & P. 4/6.

DELUXE RECORDER
CABINET

79'6
Beautifully sty,ed rexine
covered cabinet in Red
or Beige. Size 141 x 13 x

94in. Storage
comp. in lid
for tapes and
mike. Easily
adapted to
Record Player
Cabinet. Ins.,
Carr. 4/6.

" AGOSY " RECORD 19/6PLAYER CABINET
Exceptional offer. A lightweight

",f portable player Cabinet in Rust or
C., Cream. Famous manufacturer.

Size 141 x 1I1x 6in. Takes our
A, single player; 2 control Amplifier;
'3 5in. Speaker. Post, Packing and

Insurance 5/6.

SPEAKER

SALE!

TAPE RECORDER AMPLIFIER
Compact well designed 5 -valve E7 . 19 . 6amplifier. Output 3.5 watts.
Input for Microphone, Radio
and Gram. Size 81 x 3 x 4Iin.
Ins., carr. 4/6.
Extras: Dial plate including
sockets and superimpose
switch, 3/6. Knob: 2/6.

8/9d
EACH

Ex -manufacturer's salvage. " Money Back Guarantee."
5, 6 and 8in. round and 7 x 4in. elliptical and others.
P. & P. 2/9.

MINIATURE SPEAKERS 16/9
New, 21 and Sin. P. & P. 1/-.

New, slot type. 8 x Sin. and 7 x 4in.

--
ELLIPTICAL SPEAKERS 15/9

P. & P. 2/9.

EXTENSION

SPEAKERS

19/9
8in. P.M.P.M. Speakers fitted into pol-
ished cabinets (complete). P. & P.
3/9.

SCOTCH BOY TAPES
5Iin. 19/9. 7in. 25/..

LIMITED QUANTITY.
FREE

POST

" PETITE " RECORD
PLAYER 29/9 (PL5)

Portable cabinet in
smart two-tone colours.
Ideal for Transistor Port-
able. Size:- I 2x 10,ix6in.
Light and easy
to carry.
Insurance and
carriage 4/6.

RECORD PLAYER AMPLIFIER

79/6
Latest design incor-
porating negative p
feedback, giving 4
watts undistorted
output. Valves:
ECL82, and metal
rectifier. Tone and
volume control panel
on flying leads. P.
& P. 3/6.

SOLO SOLDERING TOOL

ONLY 12/6

110 v., 6 v. or
12 v. (special
adaptor for 200)
250 v., 10/. ex-
tra). Automatic solder feed including
reel solder and spare parts. It is a tool
for electronic soldering or car wiring.
Revolutionary in design. Cannot burn.
In light metal case with full instructions
for use. Post 3/6.

TRANSISTORS
47/6 per set

MULLARD
1-008 ID 6/9. I -0C44 9/9. 2-008 I 6/9.
2-0C45 8/9. Diode 1/9.

G.E.C.
114 6/9. 879 9/9. 873 8/9.

EDISWAN
XCI21 and X8113 8/9 each.

POST FREE

TAPE RECORDER AMPLIFIER

£9 . 15 . 6
By famous manufacturer. Superb 4 -valve

amplifier. Two controls and superimpose
switch. Sockets for Mike and Gram. Size

II x 4 x 6in. Ins., Carr. 4/6. Drawings FREE

with Order.

DUKE & CO.
(LONDON) LTD.

621'3 Romford Road, Manor
Park, E.I2. ILF 6001/3

Send for a FREE CATALOGUE

VALVES
Salvage Guaranteed

9d. each 7'6 dozen
4D1, 6AL5, 6D1, 6E12, SSH7, 9D2, 10F3, 12Y4, 1502,
78, 210VPT, 2050, 2151, 7193, C2C, CV66, Dl, D152,
EA50, EB91, EF50, HL41DD, 111.420D, LP210, P61,
PM202, SP41, SP61, TDD13C, VR35, VR51, V11106,
VR107, VR109, VR137. VR201, VR501, 266.

1/9 each 17/6 dozen
GAMS, OATS, 6E1, 6E12, 6F13, 6F14, 6E15, 6K7,
62.25, 6P28, 705, 7Y4, 803, 128J7, 12SK7, 14117, D77,
D1177, 8841, EBC80, EF91, N142. PEN45. PERM
W148, 277.

2/9 each 30'- dozen
6BX6, 6010, 6040T, 10D1, 10F1, 10P13, 10P14, 12AT7,
12AU7, 20D1, 20P3, 6L18, 6SN7, 25A6, B36, EBF80,
ECC31, ECC34, ECC85, ECC91, 801042, EF80, EF92,
EL32, EY51, KT36, ISTW61, L63, 837, N18. E136.
21141, TH233, 022, U31, 1.132, U35, 9151. 01581,
U282. 9404, UAF42, U1341. ECH42, EF41,
0Y41.

5/9 each 60/- dozen
6A138, 6F6, 688, 6Q7, 6V6, 1287, 1288, 1207. 7AN7,
1625, 9BW8, 15A6, 12AX7, 1OLD11. 20P5, 11A6,
20F2, 20L1, 20P1, 3001, 20F5, 30E1, 361.2, 30FL1,
30PL1, ECL80, ECE181, ECC8?, EBF80, PC084, PCF80,
PL38, PL81, PLS2, PL83, PY80, N309, 0142, 0801.
Postage: 1 7d., 6 1/6. 12 2/6.
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AZ I ...10/- EF4I
AZ3I ...I0/- EF50

9/6
51-

DAF96 9/- EESOSYL 7,1-
D F96 8/- EF80 7/-
DK96 8/- EF85 7/-
DL96 8/- EFE16 _12/6
EABC80 9/- EF89 8/9
EAF42 9/6 EF9I 5/9
EB9I 4/6 EF9I (BVA)
EBC3 5/- 9/-
EBC33 6/9 EF92 61-
EBC4I 8/9 EFI83 12/6
EBF80 9/9 EK32 71-
E8E89 9/6 EL32 4/6
ECC8I 8/- EL33 ...I4/-
ECC82 7/6 EL4I 9/-
ECC83 9/- EL84 9/-
ECC84 I0/- EL9 I ... 4/6
ECC85 9/6 EM34 ... 9/6
ECE80 12/- EM80 ... 9/6
ECF82 10/6 EM8I ...I0/6
ECH42 9/6 EYSI ... 9/6
ECH8 I 9/- EY86 ...10/-
ECL80 9/6 EZ40 ... 7/6
ECL82 10/6 EZ4I ... 7/6

VALVES BY RETURN POST
EZ80 7/-PY83 8/6 VP23 ... 6/6 6AL5 4/-,6Q7G 7/6 I217GT 10/6
EZ81 7/- PEN4VA VRI05130 81- 6AM5 ... 7/6 6Q7GT 9/6 I2K7GT 6/6
FCI3 5/- 10/- VRI50/307/6 6AM6 4/- 6SK7 6/- 12K8GT 13/6

FW4/500 PEN25 6/- VU39(MU 6AQ5 ... 7/6 6SL7GT 8/- 12K8M 13/-
10/- PEN45 8/- 12/14) 8/9 6AT6 8/6 65N7GT 7/6 I2Q7GT 6/6

GZ32 11/6 SP4 ... 5/- Y63 ... 7/6 6BA6 ... 7/6 6SQ7 9/3 12S K7 6/-
HL23DD 8/6 TH30C 5/- Z359 _12/6 6BE6 ... 7/6 6U4GT 12/- 12SL7 8/-
HL42DD TP22 ...10/- I A7GT 13/6 6BH6 9/- 6V6G 6/- 125NGT

10/- U10 ... 9/6 I C2 ...11/6 61316 ... 91- 6V6GT 7/9 10/-

KT2 5/- U2S ...13/6 ICSGT 12/6 6BW6 9/- 6X4 ... 7/6 15D2 7/9

KT33C 8/6 U26 -12/6 1HSGT 9/- 6C4 ... 4/6 6X5G 7/- 25A6 9/-
KT61 -13/6 USO 8/- INS ...10/6 6C5GT 6/6 6X5GT 7/- 25L6GT 10/-

KTIO1 10/- UABC80 9/- IRS ... 7/6 6C6 5/- 6/30L2 12/6 25Z4 ... 916
KTW61 6/6 UAF42 9/6 1S5 6/6 6D6 51- 7B6 _10/6 25Z5 81-

MX40 12/6 UBC4I 8/6 1T4 5/6 6CH6 8/6 7B7 8/6 25Z6 ...10/-
OZ4 5/6 UBC8I 11/4 3D6 5/- 6F6G 7/- 7C5 8/- 30FL I -10/6
PCC84 8/6 UBF80 9/- 3Q4 7/6 6F6M 7/6 7C6 8/- 30L 15 _23/3

PCC85 11/6 UCC8410/11 3Q5GT 9/6 6.15GT... 5/- 7H7 ... 8/- 30P4 _15;-
PCF80 8/9 UCC85 9/6 354 7/6 6.15M ... 6/6 7S7 ... 9/6 30E12 ...Ili -
PCF82 11/6 UCH42 9/6 3V4 8/ 6J6 5/6 7Y4 8/6 30P 12 -12/6

PCL83 13/6
PCL84 10/6

UCH8I 916

UCL82 11/6
4D1 ... 3/-
5R4GY 9/6

617G 6/6
6K7G 4/-

10F1 _12/6
10P 13 _2313

30PLI -12/6
35L6GT 10/-
25Y5 ... 9/9

PL36 _13/6 UCL83 13/6 5U4G ... 6/- 6K7M 6/9 I2A6 5/- 35Z4GT 8/-
PL8 I ...11/- UF85 9/- 5V4 ...1 I /6 6K8G 6/6 1 2AH8 12/- 42 8/-
PL82 ... 8/6 UF89 ... 9/ 5Y3G 8/- 6K7GT 5/9 1 2AT7 7/5 35Z5GT 9/-
PL83 9/6 UL4I ... 9/ SY4GT 7/6 6K8GT 10/- I 2AU7 8/- 50L6GT 8/6...
PX25 -12/6
PY80 ... 7/6

UL84 ... 9/
UYIN 12/6

5Z4G
6A7 ...I0/-

6L6G 8/-
6L6M ... 9/6

1 2AX7 8/-
12BA6 9/-

75 10/6
80 8/6
142BT 3/6

PY81 ... 8/6 UY4I ... 7/6 6A8G 9/- 6L18 ...11/6 128E6 9/- 210DDT 4/6
PY82 71- UY85 7/- 6AK5 5/- 6N7GT 7/6 12C8 7/- 210VPT 3/6

* MICROPHONES *
* Acos mic. 39/I. Crystal stick microphone for use as a hand, desk or floor stand unit. Listed at 3 gns.

OUR PRICE 30/6. Table Stand 7/6 extra. Floor stand adaptor, 12/6 extra.
* Acos mic. 40, as supplied with modern tape recorders with a folding rest and 8ft. lead. Listed at i1/15/ -

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, Eift. cable and a standard 3 -way connecting continental plug, E4/4/..
* T.S.L. two-way Matching Dynamic Microphone, Type MI.

Dual Impedance Microphone with two-way connecting plug
to provide instant matching with high or low impedance
units. 200 ohms (low) and 50,000 ohms (high). Brown and cream
plastic case with fold -in table rest. 6ft. special cable and standard
3 -way connecting plug. (Continental pattern.). E4141-.

* Chromium Crystal Lapel Microphone. A high -quality crystal
microphone, which can be clipped on the lapel or pocket or
used in the hand. Beautifully finished. Individually boxed. 17/6.

* Acos Mic. 45. Hand Microphone with screened lead, very
sensitive. 29/6.

* Crystal Microphone, Model BM3. Three-way mike for hand,
desk or floor stand use. Response 100-8,000 c/s. Sensitivity
62db. Length 7in. Head dia. Ifin. Supplied with neck band and
screened lead. 45/-.

CATALOGUE
Our 1962 catalogue is now
available. Please send I - in
stamps for your copy. Trade
catalogue also available for
which please attach your busi-
ness 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,
£6/19/6.
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

SINGLE RECORD PLAYERS
E.M.I. Single Player, 4 speed with automatic stop,
fitted with Acos Stereo turnover cartridge, £6/19/6.
E.M.I. 985 Turntable Unit for the Home Constructor.
Robust and Reliable. Heavy 81 in. dia. metal turntable.
Ivory finish with attractive turntable 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. 94 in. diameter turntable, £8/10/-.

103 LEEDS TERRACE,

WINTOUN STREET,

LEEDS 7

REDUCTIONS IN MULLARD
TRANSISTORS

OC19 48/- 0075 8/-
0C35 ... 25/6 0077 15/-
OC44... 11/- 0078 8/-
0C45 10/- 007813 8/-
0070... 6/6 0081 8/-
0071 ... 6/6 0084 11/-
0072... 8/- OC 170 13/6

0072 pr 16/- OC 171 14/6

0073 16/- OC202 36/-

A SPECIAL OFFER OF SIX
MULLARD TRANSISTORS

I OC44
2 OC45
I 0C8ID
2 0031

Only 37/6 set

EDISWAN TRANSISTORS
XA 104 12/- ea. XAI03 101- ea. X8102

6/6 ea.

LOUDSPEAKER UNITS
* All Brand New * Note the
Special Prices * All Permanent

Magnet
2Iin Square Rola C25 26110

21 in. Square EMI 18/6
Sin. Square Plessey 16/6
4in. Square Elac Tweeter 12/6

Sin. Round Plessey with O.P
Transformer 16/6

61 in. Round Richard Allan 16/6
8in. Round Elac, Celestion 17/6

10in. Round Goodman 25/-
I 2in. Round Plessey 29/6
7 x 4in. Goodman Plessey 15/6

8in. x Sin. Elac 19/6

8in. x 6in. Celestion 17/6

10in. x 6in. Plessey 211-

P.W. TRANSISTOR "SIX -

PRINTED CIRCUIT

VERSION
All components available from stock
Special price reduction for a com-
plete kit L8/151-.

Full detailed shopping list,
point to point wiring dia-
gram, fully illustrated ...

Coil Set (Osc. and 3 I.F.T.$)...
Driver Transformer
Output Transformer
Ferrite Rod Aerial
Printed Circuits
00 Gang Condensers

1/6
22/6
11/6

10/6

I0/-
9/-

II/ -
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 arc 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/ -
add 2/-; E5/5/- add 3/-, unless otherwise stated.
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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OSCILLOSCOPE
FOR D.C. & A.C.

APPLICATIONS
Engineered to precision standards, this high-grade
instrument is made available at the lowest
possible prise, incorporating the essential features
usually associated with luxury instruments.
This "SCOPE" will appeal particularly to Service
Engineers and Amateurs. A high gain, extremely
stable differential 7 -Amplifier (30 mV/C.M.).
Provides ample sensitivity with A.C. or D.C.
inputs. Especially suitable for measurement
of transistor operating conditions where main-
tenance 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 0/P Transformers, etc.; provision for

external X 1 P am! CRT. Brightness Modulation. A.C. mains 200/250 v. £15/15/- plus
P. & P. or 30/- deposit, plus P. & P. 7/6 and 12 monthly payments of 26/6.

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE.

ALIGNMENT ANALYSER TYPE MC12
A.C. MAINS 200/250 volts. Provides.-
"WOBBIJLATOR" (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment linear
frequency sweep up to 12 Mc/s. From
400 Kc/s-80 Me/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 6 monthly payments of 21/6.

CHANNEL TUNER
Will tune to all Band I and Band III
stations. BRAND NEW by famous
manufacturer. Complete with P.C.C.
84 and P.C.F. 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 Plna 3/6 P. & P.

HEATER TRANSFORMER
To suit the above, 200-250 v. 6/- plus 1/6 P. & P.

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 121n. records
of the same speed. Has manual play position; colour
brown. Dimensions. 12fin. x 10fin. Space required
above baseboard 43in., below baseboard 2}in. Fitted
with Ful-Fi turnover crystal head. 26/1018. Plus 5/-
P. & P.

STEREO HEAD £7/19/6 Plus 5/- P & P

LINE E.H.T. TRANSFORMER
With built-in line and width control. 14 KV Scan Coil, 90in. deflection, on ferrite
yokes. Frame O.P. transformer 500 pf. 18 KV smoothing condenser. Can be used
for 14in., 17in. or Olin. tubes. 29'6Complete with circuit diagram 4/- P. & P

As above
but for 625 Hoes

FOCUS MAGNET suitable for the above (state tube), 10/-. 2/6 P. & P.

£2.10 Plus
4/- 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. Milliamps
0-10, 0-100. Ohms range 0-
10,000. Front panel, range
switch, wirewound pot (for
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, 49/6 plus 3/6 P. & P.

SIGNAL GENERATOR
Cover.ng 100 K0/s-100 Mc/a on fundamentals
and 100 Ble/s to 200 MO. on harmonics.
Metal case 10in. x 61 in. x 5/M. grey ham-

.

Coverage
900
8.5
24
x

and
ternal
30
Output
C.W.
and
finish
Accuracy

SIGNAL

Or
payments
Coverage
all
output.
ging
carrying
200-250

W

'':;.1ge():

- 0 .:1
° .,

£6/19/6

SIGNAL GENERATOR
120 Kcis-230 licis., 300

KO , 900 Kc/s..2.75 Ke/s., 2.75
Mc/s., 8 Mc28 Mc's. 16 M
Mc/s., 84 Mc/e. Metal case 10in.
4iin. Size of scale 61 in. x 3f in.

rectifier. A.C. mains 230250
modulation of 400 c.p.s. to

per cent. modulated or unmodulated
continuously variable 100

and mod. switch variable A.F.
moving coil output meter. Grey

case and white panel. E4/19/6
plus or minus 2%.

& PATTERN
GENERATOR
£6/19/6 P. 8, P.

51,
25/- deposit. P. & P. 5/- and 6

of 21/6.
7/6 Mcls..210 Mc/s., in five

on fundamentals slow motion tuning
8 vertical and horizontal bars,

scale. In grey hammer finished case
handle. Accuracy ± 1% A.C.mains
v.

mei ninsu.
valves and
210 v.
to a depth
lated R.F.,
100 millivolts
able A.F
as output
2%
Or 25/-
21/8.

Ke/s.-
/Ws.-

56 51c/s.,
x 61in.

2 valves
v In-

a depth of
R.F.

millivolts
output

hammer
payments

monthly

bands,
audio

log-
with

incorporating tnree miniature
Metal Rectifier. A.C. Mains 200/

Internal Modulation of 400 c.p.s.
of 30% Modulated or unruodu-

output continuously variable
C.W. and mod. switch, vari-

output. Incorporating magic -eye
indicator. Accuracy plus or minus

deposit and 6 monthly payments of
Post & Packing 5/- extra.

0
.741: ''..

iN, .
.
. .17' lik,

ot.._ (.(;)
Or 25/- deposit and 4 monthly

21/8. P. & P. 5/- extra.

f

-- 4iNI

i:
.

--

0-160, 180,200 v.,
2 amp., 10/6, 250-0-250,
3/-.

280.0-280, 70 ma.,
6.3v. lamp., 6.3v.

MAINS TRANSFORMER
All with tapped primaries 200-250 volts

60 ma., 6.3 v. 2 amps., 10/6, 310-0-350, 70 ma.,
70 um., 6.3 v., 2 amp., 10/6. Postage and

6.3 v. I amp., 6.3 v.
packing OIL the above

:80-0,-80 120 ma.13.3v. 2 amp. 6.3v, 1 amp. 10/6. P. it P. 3,-.
3 amp., 17/6. P. & P. 3,'-

3 -TRANSISTOR POCKET
INCORPORATING MINIATURE

SPEAKER
Plus GERMANIUM DIODE and

PRINTED CIRCUIT
Size 3+ x 4 x -'sin,

Incorporating Ferrite Rod Aerial. Two
Surface Barrier Transistors and one
Audio. Tunable over medium and long
waves.

To build 39'6 Plus 1/6 P. & P.
yourself

ALL PARTS SOLD SEPARATELY
Circuit diagram 1/6, free with kit.

RADIO
r"- ;-.7-

..._

%'sl

All transistors
guaranteed 100%

( I,: .47

.

itIlre

5 -VALVE AMPLIFIER
IDEAL FOR SMALL1

HALLS
- High power -high quality. 200/250

A.C. 2 inputs, mike and gram, bass
i and treble lifts. For use with Stan-

dard/L.P. Records. Two would be
suitable for stereophonic. Ideal P.A.
system, E3/19/6. P. & P. 6/6. CRYS-

* TAL MIKE to suit, 15/-. P. & P. 1/6.
8in. P.M. SPEAKER to suit, 12/6.
P. & P. 1/6.

PORTABLE AMPLIFIER
On printed circuit for A.G. 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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Elecir°Bic s 'DJ
DEPT. B

152/3 FLEET ST., LONDON, E.C.4,
Telephone: FLE 2833

Business hours Weekdays 9-6. Saturdays 9-I

STOCKISTS FOR THE FOLLOWING
AMPLIFIERS, STEREO AND

MONAURAL, BY: V.H.F. TUNERS BY: HI-FI SPEAKERS BY:
VERDIK QUAD ARMSTRONG T.S.L. GOODMAN W.B.
ARMSTRONG LEAK LEAK DULCI PLESSEY T.S.L.
ROGERS W.B. QUAD ROGERS, etc. WHARFEDALE G.E.C.
DULCI etc. LORENZ etc.

THE POPULAR

" VERDIK

QUALITY TEN "
10 watt push-pull ultra linear Hi-Fi amplifier with pre -amp
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.C.
Pre -Amp.: valve EF86. INPUTS Radio: 100 M/V., tape
100 M/V. GRAM: LP 50 M/V, 78 60 M/V. RIC: 10 M/V.,
output socket for recording direct to tape recorder. Treble:
between -10 DB and +12 DB at 10 KC/S. BASS between
-10 DB and +12 DB at 20 C/S. Finiahed grey, green,

stove enameLcontrol
panel In gold letter
ing. fully guaran-
teed. Original price
20 gnu.

OUR PRICE
E14/19/6

P. & P. 7/6

AMPLIFIER AND
PRE -AMPLIFIER

A GIFT FOR THE SERVICE MAN
The Weston Model 772 Type 6 super sen-
sitive analyser. This precision designed
multi range teat 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

1

IN WOODEN CASE
ohms. 50 volt range 1 megohm. 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. milliamps:
10, 50, 250 IM/A or 50 mieroamps. A.C.
volts: 1,000 ohms per volt. ONLY 812/10/ -
plus post and pkg. 7/6.

THE NEW JASON RANGE
FOR CONSTRUCTORS

ITV2 Tuner completely assembled ready far
use, E25/7/-.
FSIT2. In kit form with free standing case
with power pack. Including valves, E8/39/6.
FMT3. Variable tuner 88-108 me/s. Variable
AFC control dual limiters, approx. 80 mile
range. Including valves. 210/19/8.
JRB2 Tuner, self powered switched tuner
for FM and TV sound. Both BBC and ITA.
as required, including valves. 213/19/8.
MERCURY II switched FM/TV sound tuner
in kit form for building into cabinet, in-
cluding valves. 210/10/-. Power pack kit,
22/14/9.
2/6 post and pkg. on all the above. S.A.E.
for details.
Stockists of all other Jason Kite.

THE NEW VERDIK
SUPER TAPE RECORDING

EQUIPMENT

**************
BUY NOW!

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 Sin.

Easy to follow

The Tape Deck using 3 motors, separate power pack
Included, 3 heads, 2 speed 34 and 71 I.P.S., wow and
flutter better than '2% at 7/t LP.S., integrated.
6 Valve record amplifier and playback pre -amp.,
magic eye level indicator, finished in grey and white
stove enamel. Specially designed to feed into any
Hi -Fl system. COMPLETE including 1,200 ft.
Tape and bin. Take-up Spool, E85. S.A.E. for
Detailed Specification. Carr. & Packing 15/,

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 e d -
ium andlong
wave
bands,
n e wt ype
printed
circuit
high Q
internal
ferrite

o d
aerial,

21in. high
flux speaker,

provision for
car aerial, overall size

7/ x 4+ x lain. Simple to follow instructions. All
components guaranteed, service after sales. This is
equal to many manufactured sets at double the price.
All components including cabinet, transistors, speaker,
circuit, etc., only E8/1916, complete. Post and pkg.
3/6. PP4 Battery 2/- extra. All components sold
separately. Send S.A.E. for details. Circuit and instruc-
tions 2/6 post free.

STOP PRESS !
BRAND NEW IN SEALED CARTON.

AT BARGAIN PRICE.
THE FAMOUS G.E.C.8in.METAL CONE LOUDSPEAKER.
Specifications Frequency range 30-20,000 cis maximum power rating
12 watts, speech coil impedance 3-6 ohms at 30-30,000 c/s, ri ing to 12
ohms at 10,000 Ms. Flux density 13,500 c/s gauss lines. Overall depth
4 r.Weight 3lbs. floss. Makers price Z9:7.oURProcssouti:e.r.eP.oi-

instructions,
all components
including 2 -tone cab-
inet, transistors, speaker circuit, etc.
£9/I9/6, complete, P. & P. 3/6.
Battery extra. All components
guaranteed and sold separately.
Send S.A.E. for details. Circuit
and instructions 2/6 post free.

Definitely the last of the remaining
stocks of the

AVANTIC
BEAM -ECHO HI-FI

EQUIPMENT
8P21 STEREO PRE -AMP
CONTROL UNIT
A twin channel pre -amp, control unit, has
6 inputs for each channel. INPUT SENSI-
TIVITY for 250 31/V or 1.5 V. output.
TUNER 100 and 250 M/V. Tape 100 M/V
fiats 250 WV. 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 1.9 amp. A.C. 350 V. at
6 MIA D.C. Will match any hi -fl amplifier.
Manufacturer's price 228/10/.. OUR PRICE
now K19/19/6. Carr. and packing 10/-.

AVANTIC PL6-2I
High quality monaural power amplifier and
pre -amp compactly housed and suitable for
shelf mounting or cabinet. Two EL84, 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.
100 111/V on tuner, intermod. distortion
1% at 10 W. equivalent. Sinewave output.
Maker's price f28/10/-. OUR PRICE 19 gnu.
Poet 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-
uomly variable treble and bass, stereo
balance control. Input sensitivity: for
7W, 100 M/V radio; 100 MIT tape; 650 M/V
pickup. Manufacturer's price 28 gns.
OUR PRICE 19 gas. Post and packing 10/-.
STEP II Stereo pick up pre -amp. unit,
84/-. P. & P. 2/6.
STEP 21. type pre -amp. unit, also 84/,
P. & P. 2/6.
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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.

ATTENTION! ATTENTION!
Bargain Offer-While They Last

 Three Unique Electro-Magnetic Heads.
is 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.

-41,
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 ANY
machine on the market at
DOUBLE the price.
COMPLETE WITH 1,200ft.
of Scotch Tape, Crystal
microphone, spare plugs,
mains lead, manual and
circuit diagram-a high-
class instrument in every
respect.

0
Size I3f x I I/";(721"
 Patented design for any size up to 7in. spools --only one of its kind
 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.
Trade Supplied

THE
COUNTESS'.

n Europe.

GNS. BRAND NEW IN MAKER'S CARTONS
Obtainable Only from us. plus I carriagewowkowww",""ot.wwwwww..",ww".""""owwwww,

IN THE HOME, IN THE CAR, BY THE SEA, iN FIELDS AFAR, )

THE " CONTES SA" )

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
edged selectivity.

 Fully drilled printed circuit panel
numbers.

 The two-colour case measures 10 x x 3iin. 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.

maximum gain and knife -

marked w,th component

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
Plus 3/6 Regd. P.P.

towwwwwwwwwwwwwwvoveswww,v41
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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IMMEDIATE DELIVERY

MAJOR

TYPE 'BPO 3001.'
The best known and most
useful relay available.
Spring sets allow from
one make or break to
12 changeovers. For
minute or heavy switch-
ing. Sensitivity down to
20 milliwatts. Adjust-
able for critical timing,
fast or slow operation.
Complete with Standard
or Tropical finish in

cover. Special adapta-
tions can be supplied.

PO 3000 and 600 Type
RELAYS TO SPECIFICATION

PLUG-IN 3000 TYPE
TRANSISTORISED RELAY
UNIT
Incorporating the world's best known
relay, versatile and reliable for a host
of applications. Supplied for opera-
tion on AC or DC; Switching or
Signal Current 5 to 500 micro -amps;
Transfer Switching Current up to
10 amps. or 500 v.
Contacts: up to 18 light duty or 12
heavy duty.
Complete with transparent cover.
Clip retains relay positively in any
position.
Sockets and fittings are available from
stock for immediate assembly of units.
Send for leaflet. Listing selected types
and indicating a few of their uses.

IMMEDIATE DELIVERY

Manufactured as required for customers' own applications in:
AUTOMATION, COMPUTERS, BATCH COUNTING and PHOTO-
ELECTRICS, AUTO -TIMING and AUTOMATIC SIGNALS,
TELEPHONE and INTERCOM SYSTEMS, MOTOR and
MACHINERY CONTROL, CURRENT and VOLTAGE REGULA-
TION, etc.
A unique Calculator providing full Relay Specifications is available
FREE on request. Extremely advantageous quotations can be
allured for quantity orders.

4YS
SALES MANAGER

IRONGATE WHARF RD., PRAED ST., LONDON, W.2
Telephone PADdingcon 2231 (6 lines)

CONTRACTORS TO HOME & OVERSEAS GOVERNMENTS
AND H.M. CROWN AGENTS.

BENSON'S BARGAINS
RELAYS ILGNDEXI co -ax., small 12/24 v., 7/6. Rectifier Unit (U.S.A.)
1-11-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 7/8; 4/1 kVw. 418. INDICATORS, Type 101
with VCR530 and 21E1391, 2/EF91, 2/1210, new cond., 30/- (post 7/-).
Type 1 with VCRX263, 2/EF52, 5/6J6, 1/6V6, 1/EY51, 2, EB91, 3/EF9I,
RF EHT Generator and 28 ke/s. xtal, 45/- (Rail 7/6). MORSE KEY with
buzzer, on board, wired for 4i 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 66, triggered oscilloscope, comprising
Indicator 548 and Power Unit 576, 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, 3/0.
NEW M.C. METER, 3lin. round flush, 50uA, 70/-, 200uA centre zero,
50/-; 1 mA., centre zero, 45/-; 1 mA., 55/-; 100 mA., 8/6; 2in. 300 mA.,
each 8/6; 100 v. A.C., 3iin., 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, sealed 0-100 5/6. R1155
S.M. " N " type, new, 10/6. VIBRAPAKS 6 v. D.C. to 250 v. 60 mA.,
smoothed cased 22/8; 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 II, 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., 60 mA., 7/6. R.F.27, fair cond., 16/6 (p.p. 3/6). SWITCHES:
Wafer, 2 pole, 4 way, 4 bank, 1P6W6B, 4P2W2B, 1P7W3B, 1P11W2B,
4P2W5B, 3/6 each. Ceramic 2P4W1B, 1P5W3B, 1P11W, 3P3W2B,
3/8. 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/1.. bands 70/- (carr. 10/-). Rx78 2.4-
13 me/s., with 100 kc/s. xta135/- (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.

EDDY'S (NEN.) LTD. Road,W.W.NOTTINGHAM
Dept. , 1 72 Alfreton

New or Surplus Valves Guaranteed and Tested by Return Post
AC2/PENDD EF9I 3/6 P Z30 6K7G ...I/II

7/6 EF92 4/6 R I 9 11/6 6K8G 5)3
CY3 I 9/6 EL91 4/6 SP61 2/6 6Q7G ...5/9
DAF9I A19 EYSI 7/11 TDD4 ...7/6 6SA7M ...5/9
DAF96 ...6/ I 1 EY86 7/9 VP23 _6/6 6SG7M ...4/9
DF91 3/6 EZ40 6/3 IDS 7/6 6SL7GT 6/6
DF96 6/11 EZ4I 7/- 1L4 3/6 6SN7GT 4/3
DK9 I 5/6 EZ80 6/3 IRS 5/6 6V6G _4/9
DL93 6/- EZ81 6/9 IS5 4/9 6V6GT

... 6/11 GTIC 6/11 1T4 3/6 6X4 5/-
DM70 ... 6/11 HL23DD 7/11 3S4 5/11 6X5G _5/6
E841 6/11 KT33C .6/6 3V4 6/9 6X5GT 6/6
EB91 3/6 MU I4 .7/- 5U4G .4/9 10F1 6/6
ECC8I ...5/3 OZ4A ...5/11 5Y3GT ...6/6 12A6 5/3
ECC82 ...5/11 PCC84 _7/6 5Z4G _7/6 I 2AT6 _7/6
ECC8S ...6/11 PCF80 ... 7/6 6AG5 20D1 8/6
EC F82 ...8/6 PC F82 ... 7/6 6B8G ...2/11 20P1 9/6
ECH42 ...7/9 PCL82 ... 7/6 6C4 3/6 20P3...12/6
ECL80 ...7/- PCL83 _12/6 6CH6... 8/- 25A6G _8/6
ECL82 PENA4 12/6 6F13 8111 25L6GT 7/6
EF36 3/- PEN36C 8/- 6FI5 9/6 30F5 6/11
EF37 /11
EF42

6
7 /6

PEN46 6F33 6/6
6.15G 2/9

35W4 6/9
35Z4 5(3

EF50 1/9 PL8I 9/- _319 954 16
EF80 5/- PI -82 . 7/- 615M615GT 4/3 955 3/6
EF86 9/6 PL83 7/- 617G 5/- 956 2/6
CAR RADIO KITS. 7 Trans., Long and Med. waves 2 -watt output.
R.F. stage and auto. gain control. 101 G NS. 6 or 12 volts (state which)
supplied with full instructions. Size 71in. x 7fin. x 24in. speaker ex.
17/11. P. & P. 5/,
POCKET RADIO. 2 Trans. with miniature speakers, complete with
all parts wiring diagram and full instructions., 27/6. Batt. 1/-. P. &
P. 1/6.
NIFE ACCUMULATORS. 1-25 v. size 3 x 21 x /in., 7 amp. hrs.,
weight 13 oz., 1/11 each. P. & P. 1/6 only add 9d. per cell.
THROAT MIKES. 2/-. P. 6d. Could be used for elec. musical
inst., etc.
VIBRATORS. 12 -volt 4 -pin, 4/11. Post. 1/-.
RECTIFIERS. Contact cooled 250 v. 60 mA., 7/6. RM I , 4/9. RM2,
7/.. RM3, 7/6. RM4, 15/6. RM5, 19/6. Post If-.

ALL ABOVE ARE NEW AND GUARANTEED
Any parcel insured against damage in transit for only 6d. extra per
order. All uninsured parcels at customers' risk. Post and Packing
6d. per valve extra. C.W.O. or C.O.D. only. C.O.D. Charge 3/ -
extra. S.A.E. with enquiries.
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a PREMID
OXFORD STREET

;

23 Totten m Court Rd., London. W.1. Tel: MUSeum3451/2
AND AT 3 0 9 EDGWARE ROAD,

THE WALTER TRANSISTORISED

An Outstanding Bargain Offer !

NOW
ONLY

GNS ORIGINAL27
P.

EFRICE 55Gns.

A truly Portable Tape Recorder having all the portable ad-
vantages of a battery operated Recorder and still retaining the
111-Fi quality of the moat expensive mains operated types.
This Hi-Fi perfection is maintained whether the Recorder is
used on battery or on mains. No longer need you be restricted
to indoor recording. 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-Fi
quality when played back on mains. These machines are supplied
complete with Microphone, Mai. Lead and all necessary
accessories, they are brand new in manufacturers' original casts.

HI-FI BARGAIN ******

lc G.E.C. BCS 1851 I:
?Irk 8' METAL CONE SPEAKER* ** ONLY £5.19.6* ** Usual Price E9/101-. P. & P. 3;-. *
* Flux density 13,500 Gauss ** Frequency Response - 30-20,000 cis ** Speech Coil Impedance .... 4 ohms ** Power Rating 12 watts *
1r Matching G.E.C. Presence Unit BCS1852, complete t_
* with Condenser and Mounting Components 29/6 W,
* (Usual Price £311916). P. a P. 2/-. If* ************************

THE 'CLARION'
Transistorised miniature battery -operated g
TAPE RECORDER 1u2gnS.
* Completely transistorised circuit,
* Constant governed speed of 31 I.P.S.
* Recordings Interchangeable with other recorders.
* Remarkable reproduction on both speech and music.
Price includes Microphone and Tape. Batteries 3/4 extra.
P. & P. 5/..

introducing

The NEW EMI 985
4 -SPEED TURN-
TABLE UNIT

COMPLETE WITH
PICK-UP

luP8,s 3/p6PRICE 89/6
An extremely reliable and
.inexpensive Unit suitable
for Record Players and
Radiogram., a heavy 811in.
.IM. Metal Turntable with
low flutter performance,
5 -position Switch, 4 speeds
and oft, Ivory finish with
red T/T. mat.

9 volt Battery -operated version avail-
able, identical to the above unit in
appearance, £5/9/6, plus 3/6 P. & P.

W.I. TELEPHONE PADDINGTON 6 9 6 3

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 K 4in. High Flux Elliptical
Speaker.

* Large 51in. Spools.

* 3l i.p.s. Tape speed.

* Revolution Counter.
* Mixing facilities.
* Superimpose facilities.
* Safety device on record

(preventing accidental
erasure).

* Volume (MOH & Tone
Controls.

* Magic Eye Tuning Indicator.
* Overall dimensions: 14 x

131 A 51in.
* Weight 171 lb. (less Batteries).

Li tact, all that could be desired of a Portable Tape Recorder.
For .e on 2001250-v. A.C. Mains 50 cycles.
or 3 Ever Ready PP9 9-v. Flatteries or equivalent (Batteries Extra)
SEND NOW FOR FULL DESCRIPTIVE LITERATURE.

BARGAIN OFFER !

A COMPLETE
SELF POWERED

FM TUNER
MAY BE BUILT EA n n PLUS 4/-

FOR ONLY I P &

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: 88-100 me s.
* Two IF Stages and Discriminator
* OA 81 balanced diode output
* Valve lineup: ECC85, 2-EF80,

EZ80 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 5in.

THE `MID -F1'
A NEW DESIGN 4}
WATT AMPLIFIER

KIT 95/- Pk" 31 -

BUILT £6 POSIT
AID

A new circuit for the home constructor requiring a good
quality medium -powered Amplifier for reproduction of
Records or F.M. Broadc.ts. Technical Specifications!
separate base and treble controls. Valve line-up EF86.
ELM, EZ80. Voltage adjustment for A.C. mama from
200/250 volt 3 or 15 ohm Impedance. Negative feedback.
Size 7 x 5 x 21n., overall height 51n. Silver -hammered
finished Chassis.

The SUPER 60
e-Transister Battery Receiver

FORBUILT 19.15.0
Ever Reedy Battery PPM E.eirei 11/
* STAR FEATURES- * 500 mW Push -put Out-

* Six 1st grade Mallard Full mediumTransistors and one -waveband coverage.
Diode. * Calibrated Direct Drive

* Internal Ferrite Rod Dial Drive Assembly.
Aerial. * Full point-to-point in-

* 7in. x 4in. Elliptical structions supplied.
Speaker. * Dimensions 18in. in Ills.

* Printed Circuit. x 51 in.
The Receiver is housed in an attractive contemporary
mahogany finished cabinet trimmed with gilt, supported
by gilt stands.
The Receiver w1.1 operate for montM on one 9 -volt long -life
battery.
Instruction Book seperately at 2.6 P.P.

mar

INTRODUCING

THE TELEFUNKEN
STEREO HI-FI AMPLIFIER

FOR ONLY

£9.19.6
Original
Price 16gns.

P. & P. 5/ -
Al 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
hill technical resources of Telefunken.
Brief specifications:
 Power Output 5 Watts total (2} watts per channel).
 Frequency Response 30 c,s to 40 Bois 2dB.

45 cis tO 30 Kee 1dB.
 Total harmonic distortion less than 1" at 1 watt output.
 Sensitivity Sufficient for all normal inputs from Tape

Recorders, Pick-ups, Microphones, Radios.
 Power Requirements 110, 125, 150, 220, 240 volts A.C.
 Piano key selecting.
 Preselected tone control.
 Size 12in. wide 9in. deep . 2M. high.
 Weight 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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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/-
IA5 . . 6/-
1A7GT 12/-
105 ..12/6
106 -17/6
1H5GT 10/8
1L4 .. 8/8
1LD5 5/-
1LN5 5/-
1N5GT 10/6
1R5 .. 8/6
184 .. 9/-
185 .. 6/-
1T4 8/8
1U4 ..12/8
1175 6/-
2D21 ..15/-
2X2 .. 4/8
3A4
3A5 -10/6
3B7 ..12/13
3D6 5/-
3Q4 .. 7/6
3Q50T 9/6
324 .. 71-
3114 .. 7/6
5R4GY 17/8
5040 8/8
5V40 10/-
5Y3 .. 6/8
5Z3 -90/5
5Z4 .. 91-
6A8 9/-
6AC7 4/-
6A05 .. 5/6
6A07 .. 7/8
OAKS 8/-
6AQ8 .. 7/8
6AT6 7/-
6A1.76
6AV6 13/-
6B8 6/-
6BA6 7/6

68E6 .. 8/- 6050 7/8
6B0430 6V60 71-

23/10 6V6GTG 81-
6rili6 8/- 6X4 5/-
6BJ6 6/- 6X5GT 6/-
613Q7A 15/- 6/30L2 10/-
6BR7 12/6 7B7 .. 8/8
6BW6 8/6 705 8/-
6BW7 8/- 706 8/-
6C4 6/- 7117 8/-
605 .. 6/6 787 .. 9/6
601160 87/5 7Y4 7/8
6C116 9/- 9BW6 15/8
6E5 ..12/6 1001 ..13/-
6F1 -27/2 1002 -27/2
6F60 7/- 10F1 ..27/2
6F13 ..11/6 10F9 ..11/8
6F23 -10/8 10F13 15/-
6F24 ..12/6 10P14 19/9
6F33 .. 7/6 12A6 8/-
606 .. 6/6 12AC6 16/8
6116 .. 3/- 12AD6 17/8
6J5 5/- 12AE6 14/9
6J6 5/6 12.A118 12/6
6J70 6/- 12AT6 7/8
6K7G 6/- 12AU6
6K80 818 93/10
6K25 20/5 12AV6 13/-
6L1 23/10 12BA6 8/-
6L611 8/- 1211E6 9/-
6L7GT 7/6 1213117 21/9
6LI8 ..13/- 12J7GT 9/8
6L19 23/10 12K5 18/4
6LD20 16/4 12K7GT 5/8
6N7 8/- 12K8 14/-
6P26 20/5 12Q7GT 5/-
6P28 97/2 128A7 8/8
6070.. 8/6 12807 8/6
61670 10/- 125K7 8/-
68A7GT 8/6 128Q7 11/8
6807 7/8 1487 28/8
68L70T 8/6 12Y4 10/8
68N7GT 5/6 19AQ5 10/6
68070T 9/- 19111 10/-
61140T 12/6 20D1 ..15/8

20F2 ..2712.304 -10/8Eit It: 11308 21/1 ..:41.4.. 37//88 17C08420L1.. 9/6ECL83 19/9
201'1 . 27/2 807 .. 7/8 EAC91 4/6 EF9 23/10 EN31 53/- PABC80

.. 305 -10/8 EABC80 9/- ECL86 17/- EROS
816 170085 9/-

20P3 98/10 4033L 12/8 EAF42 9/- EF22 14/- EY51 9/- 1418 8C25 -27/2 UCF80 17/-
20P4 . 27/2 5763 ..19/6 EB34 .. 2/6 EF36 .. 4/- EY83 17/- PCC84 8/- T41 .. 9/-20P5 23/10 AC6PEN 7/8 EB41 .. 8/8 EF37A 8/- EY86 9/- P0085 18/-1/025A60 10/6 ATP4 5/- EB91 .. 4/- EF39 .. 5/6 MO . 7/- PCTDD4 12./,0

170112123

UCH42 9180
25L6GT10/- AZ31 ..10/- EBC33 5/- EF40 ..15/- EZ41 .. 71- 1'0089

111/(1 TTP2P252 :181= 1.70001211621 119/16625Z4G 9/6 AZ41 ..14/3 EBC41 8/6 EF41 . 9/-
2525 .. 9/6 B36 ..15/- EBC81 8/- EF42 -10/6 EZ80 .. 7/- PCF82 1016 TY86F 18/7 ijeL93 19/9
25Z6G 10/- BL63 7/6 EBF80 9/- EF50(A) 7/- EZ81 .. 7/- PCF84 17/- 012/14 8/8 UF41 ..9/-
28D7 .. 71-
2781.1 24/5 CBL31 EBF83 14/3 EF50(E) 2/- 1'04 ..15/- PCF86 15/- 016 -10/- UF42 12/6

28/10 EBF89 9/6 EF54 .. 5/- GU50 27/8 PCL82 10/- U18/20 8/6 UF80 10/6

30F5 .. 8/- 23/10 28/10 EF80 .. 6/- 0Z32 10/- PC1.84 12/8 022 .. 8/- UF86 18/4
EF73 -10/6 GZ30 .. 9/- PC1.83 10/6 019 -36/- UF85 9/-3001 .. 8/- 001135 EBL21

30FL1 10/- CL33 19/9 EBL31 EF85 .. 8/- 0Z33 20/5 rci.85 17/- U24 80/7 17E89 .. 9/-
311L1 .. 8/- CV63 ..IWB 28/10 EF86 -10/6 GZ34 14/- PCL86 17/- 1125 ..18/4 UL41 .. 9/-
30L15 11/8 CY1 ..19/1 EC52 .. 5/6 EF89 .. 9/- HABC80 PEN25 4/8 1126 ..10/- UI44 27/2
30F4 ..12/- CY31 ..11/- EC54 .. 6/- EF91 .. 416 13/6 PEN45 19/6 U31 .. 9/6 1.11A6 14/8
30P12 7/8 Dl .. 8/- EC70 ..12/6 EF92 .. 4/6 HL2 .. 7/8 PEN46 7/6 U33 -27/2 U1.64 8/6
3OPL1 10/6 D15 -10/8 EC92 ..13/3 EF97 ..13/7 13123DD PL33 19/9 U35 -972 13314 17/8
30PL13 10/6 DAF9I 6/- ECC32 5/8 EF98 ..3.2/7 7/6 PL36 12/- 1337 ..27/9 113134 17/8
35A5 21/9 DAF96 8/6 ECC33 8/8 EF183 19/1 11N309 25/2 PL38 27/2 13415 .. 9/- 173180 16/8
351.6GT 9/8 D041 14/8 ECC34 25/2 EF184 122 HVR2 20/- PL81 10/6 U50 .. 6/6 URIC 19/1
35W4 7/6 DET25 7/6 ECC35 8/6 EK32 8/6 FIVR2A 6/- PL82 7/9 U52 .. 8/6 0136 20/5
35Z3 10/6 DF66 15/- ECC40 EF32 .. 5/- KT2 .. 5/- P1.83 .. 9/- 1176 .. 8/- 13118 27/2
35Z4GT 6/- DF96 8/6 23/10 EL33 ..12/6 KT33C 10/- PL84 13/- 0107 ..17/- U119 7/6
35Z5GT 91- DF97 9/- ECC81 6/- EL34 ..15/- KT36 30/7 PL820 19/- U191 ..17/- UY1N 19/1
43 ..10/- 01163 6/6 ECC82 6/6 EL37 -2512 KT41 23/10 1'X4 -10/6 0281 20/5 UY21 17/-5005 ..10/- DI176 6/- ECC83 7/6 EL38 ..27/2 KT44 12/8 PY31 17/- U282 23/2 UY41 7/8
2001160 DH77 7/- ECC84 9/- EMI... 91- KT61 12/6 PY32 12/8 17301 28/10 UY85 71-

87/15 DK40 21/9 ECC85 8/6 EL42 -10/6 KT63 7/- PYRO 7/6 0329 ..14/- V3184B 15/-
50L6GT 9/8 DK91 6/8 ECC88 18/- ELM ..17/- KT6O 151- PY81 8/6 U339 ..17/- VP4 -151-
53KU 20/5 DK92 9/- ECF80 10/8 EL83 20/5 KT88 24/- PY82 7/- U404 .. 8/6 VP4B 23/1072 .... 4/6 DK96 8/6 ECF82 10/6 EL84 .. 7/6 KTW61 8/6 PY83 8/6 U801 80/7 VP23 .. 6/8
78 .... 893 FiL66 17/6 ECF86 20/5 EL85 _14/3 KTW62 7/6 PY88 18/7 U4020 1911 VP41 . 8/-
80 .... 9/- DL68 15/- ECH2I EL86 ..17/8 KTW63 8/6 PZ30 20/5 UABC80 9/- VR105 8/-83 ....115/- DL92 71- 23/10 EL91 .. 5/- KTZ41 8/- QP21 7/- UAF42 9/6 VRI50 7/6
85A2 18/- DL94 7/6 ECH35 6/6 EL95 10/8 KTZ63 7/6 QP25 14/8 UB41 12/- VT501 5/-
911AG 67/8 DL96 8/8 E01142 9/- EL820 19/1 L63 .. 6/- 0150/15 UBC4I 8/6 VT61A 5/-
90AV 67/6 DL810 10/6 ECH81 9/- EL822 25/- 31HI4 716 10/6 UBC81 11/8 V1J39 8/-9001 -18/- DM70 7/6 E01183 EM34 9/6 MU14 81- 1118 ..14/- UBF80 9/- W76 .. 5/6
9000 37/6 E8OF 80/- 14/3 EM71 28/10 N37 28/10 R19 ..20/5 UBF89 9/8
150B2 18/- E83F 80/- ECL80 9/- EMS° 9/- N78 20/5 RG1/2.40A UBL21
185BT 84/- EA50 2/- ECL82 10/6 E3181 9/- N108 23/10 54/- 23/10

W77 /
31W81. 6/- 0044..111-

X41 0045 . 10/-

X61 -12/6
X63 .. 9/-
X65 ..12/6
X66 ..12/6
X7631 14/-
X78 28110
X79 28/10
XD(1.5) 6/6
XFG1 18/4
XEY12 9/8
XFY34 18/-
X11(1.5) 6/6
V63 .. 7/6
Z66 17/6

MIDGET
SILICONE

RECTI-
HERR

two in series
give 240 v.
at 8 amp.
10/6 ea. No
larger than
a resistor!
Transistors
and Diodes
003, 4, 5, 6,

0A70 8/-
0A73 8/-
0A79 3/-
OA81 .. 31-
0A86 4/-
0A91 .. 3/8
0A95 .. 3/6
0A210 11/-
0A211 20/-
0016 -48/-
0019 -48/-
0023 -87/-
0026 -25/-
0028 -25/-
0035 - .25/8

Terms of bu iness-Cash wi is order or C.O.D. only.
Post/Packing charges 6d. per item. Orders over £3 past
free. C.O.D. 2,6 extra. Any parcel insured against
damage in transit for 6d. extra. We are open for personal
shoppers. Mon. -Fri. 8.30-5.30. Sate. 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, lecturers stock or government stores surplus.
transistors, germanium diodes, valve holders, and Hives 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.

EXPORT ONLY
PROMPT deliveries Mobile V.H.F. Radio Telephones. Frequency ranges on five bands
(1) 36-44 Mc/s. (2) 65-78 Mc/s, (3) 78-100 Mc/s, (4) 118-132 Me/s. (5) 156-174 31c/s.
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 255 per
complete station FOB U.K. Port, as Mimi, atm!.

GENERALLY AVAILABLE
H.F. Radio Transmitters 16 to 20 Mc/s, 300 -watts phone output also remote control and
W.

Collins 18Q (ITS Series) Radio Telephones 16-12 Mc/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," " J," " H," " L," and EE8. Switchboards 10 -Line to
100 -Line - portable.
Carrier Telephony Systems. 1 + 1 and 1 + 4 Carrier Terminals and Repeaters.
Y.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, M. 200/240 V. mains. D.C. Supply 80.130 volts 0.7
amp., new. £5. 200/240 V. mains.
Airoraft 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

FOR SALE
100,000

Brand New
RADIO VALVES

corn prising
30,000 Ferranti 4 volt range; 20,000 Ferranti 2
volt range.
50,000 mixed int. octals, including miniatures, etc., £1,000
lot. To first customer taking away (removal van needed).

FOR SALE
1,000 NEW 3/31 (12")
Television Tubes

First to take away £500 lot.

FOR SALE
Wavox Invisible Radio Aerials

1(:)0 lot.

5,000 Electrostatic Tweeter Speakers. STHB7. £500 lot.
5,000 (Own Printed Both Sides) Stiff I 2in. Record Covers.
£10 lot. Buyer takes goods away.

Also you may
Send stamped addressed envelope for latest list of goods for

sale to the public.

MAZEL RADIO
124/138, LONDON ROAD, MANCHESTER I, LANCS

Tel.: ARDWICK 330.5f3565
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" GOOD COMPANION " 6 TRANSISTOR COMBINES
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 Kc/s (180-550 metres)

and 160-285 KO (1,050-1,880 metres).
* Latest printed circuit technique.
* Pre -aligned I.F.T.s.
Technical knowle Ige is not required to build this set, the easy -to -follow illustrated data which can be purchased
3/6 making construction simplicity itself.

TOTAL COST INCLUDING CABINET AND DATA (Battery 3/6 extra.)
All parts sold separately, detailed list on request.

UNIVERSAL VOLT-OHM-
MILLIAMMETER

Beads 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 200E ohms in
2 ranges. Basic
movement 300mA
sensitivity. Easily
read open scale.
Dimensions 511n. x
3fin. x 21in. Beauti-
fully made, and fully
guaranteed. Complete
with leads, prods and
internal bat-
tery. ONLY 59/6
R.R.O. SENIOR COMMUNICATIONS RECEIVERS.
Complete with all 9 coils, giving coverage of 50 kc/s-
30 Mc/s. Checked and in perfect working order. Rack
mounting type 18 gm' Standard Table Model 21 gas.
(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.
ONLY 59/6.
BC 342 RECEIVERS. A few only of these famous Ameri-
can sets covering 1.15.18,0 Mc/s., in six bands. Interval
115 v. A.C. Mains pack. A 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 obm coil for 24 volt
ope-ation, unused ex -brand new equipment, only 62/6.
SPRAGUE CONDENSERS. Metal cased wire ends. New,
.01 sold. 1,000 v. and .1 mfd., 500 V. 7/6 per dozen.
S ecial quotes for quantities.
W 1191A WAVEMETEE. 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 ord. r.
ONLY 66 (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 superb Crystal Controlled
Waymneter. 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
Me/s. Complete with 500
kets. Crystal, 2 valves
type IT4, 1 of 1R5 and 1
of CV286 (Neon Stabiliser),
and Instruction Book.
size 7in. x 711n. x 41n.,
weight 5 lbs. Used but In
first class condition. ONLY
82119/6. Carr. 3/8.

* Internal high gain aerial with car aerial
socket.

* Brilliantly styled 2 colour cabinet size
I lin. x Sin. x Sin.

£9.19.6

BC 221 FREQUENCY
METERS

Coverage 125 kc/s to 20 Mc/s.
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 E16. 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 rarges
for reading Voltage Cutri nt and Resistance, 6 Decibel
ranges, 7 Output ranges, and facilities for testing Electro-
lytic and Paper Condensers. Sit gle switch control,
meter size 41in. x 41in. with Red and Black scales,
mounted on Black and Silver Panel size 13/in. x 7in.,
which is fitted into sturdy wood car. ying case with
removable hirged lid and compartment for leads, etc.
the overall size being 10in. x gin. x fin. Has 7 D.C.
Voltage ranges up to 6,C00 volts at 20,000 ohms 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. Cu. rent ranges from
nought microamps to 12 Amps., 3 Resistance ranges
up to 60 Rep:ohms, 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, th +roughly checked before des.
patch. 40 only available -first come, first served.

ONLY £911916 (post etc. 5/6).
Further details on receipt of S.A.E.

DOUBLE BEAM
OSCILLOSCOPE TUBES

Type CV 1191) equivalent to Cossor 091) as used in
oscilloscopes by Cossor (339 series). Hartley and
Erskine (13 series). Listed at maw-. Our price
£2/19/6 (carriage 5/6). Brand new in maker's crates.

METERS
F.S.D. SIZE AND TYPE PRICE

25 micrtiamps D.C. 21in. Proj. circular 59/6
50 microscope D.C. 21In. Dinah circular 59/6
50 microamps D.C. 31In. Flush circular 80/-

1 milliamp D.C. 21in. Flush circular 30/-
1 milliamp D.C. 301n. Flush circular 50/-

200 milliamp D.C. 21In. Flush circular 12/6
20 amps D.C. tin. Proj. circular 7/6
40 amps D.C. 2In. Proj. circular 7/6

300 volts A.C. 211n. Flush circular 25/-
500 volts A.C. 21in. Flush circular 25/ -

UNIVERSAL AVOMETERS
Just purchased from
the Air Ministry. First
class condition, thor-
oughly overhauled and
checked on all ranges.
Complete with leads
and internal batteries.
The 50 Range Model 7
ONLY 212/10/-. OR
the superlative 20,000
ohms volt Model

8ONLY1.7/l- (r i.
post on either 6/-).
S.A.E. for full details

AMPLIFIER N24. As previously advertised. 4 valves.
rack mounting, with internal A.C. mains pack for nominal
110/230 volts. Output to 600 ohms line, provision for
((00 ohms or High Impedance Input. A first class job.
NEW IN MAKER'S PACKING. ONLY 89/6 (carr. 10/6).

INTERCOM. TELEPHONE SET. Two pairs of Brand
New Headphones connected to Breast Microphones,
with leads, etc., in fitted carrying cases. Supplied with
40 volt battery, 10 yards twin flex, and full Instructions

27/6.
(Piet 3/6.) Extra flex 3d. per yard.

10,000 OHMS PER VOLT TESTMETER. This latest
Caby model is a handy pocket sized tester SI x 31
x 21in. 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 milliamw
and also Decibels. Complete with Test Leads, Batteries
and Instruction Book. ONLY 28/10/-.

12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 sits
at 100 mills. Size 51 x 31in. diameter. Ideal for run. ng
Radio and Electric Shaver etc., from car battery. 0:.a. v

32/6.

MARCONI SIGNAL GENERATOR TF 1440/7. Coverage
85 kc/s.-2.5 Mc/. and 8 Mc/s.-70 Mcis. Complete,
in AS NEW CONDITION. ONLY £95.

" P.W." 6 TRANSISTOR
PERSONAL RECEIVER

Designed by the
technical stall
of Praelica'
Wireless, ea..*
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 in full detailed price list will be sent on
request. Constructional details 1/6. TOTAL COST IN-
CLUDING BATTERY AND CABINET, 68/19/6.

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 mi nr.. from High Holborn (Chancery Lane Station) and 5 mins. by bus 'rom King's Cross.
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roads
to economic ...

Stereo & Mono £66/19/9
ROGERS HG88 amplifier £38 10 0
LENCO GL60 motor
with GOLDRING/RON- £20 9 9
ETTE pick-up

rational
Stereo & Mono
LEAK STEREO 20 am-
plifier and Point One
stereo pre -amp.
GARRARD 301 motor
and STEREODYNE pick -

L66 19 9 uP

Mono only ... £44/2/I
ROGERS CADET ampli-
fier L19 0 0
CONNOISSEUR 2 -speed
motor with GARRARD
TPA 12/RONETTE Pick- £25 2 1up

Mono only
LEAK TL/12 PLUS am-
plifier and Point One
Plus pre -amp
CONNOISSEUR 2 -speed
motor with CONNOIS-
SEUR pick-up

de luxe .

£92/15/9 Stereo & Mono £140/10/8
ACOUSTICAL QUAD

L70 0 0£51 9 0 amplifier
CONNOISSEUR 8 motor

£41_6 9
with SMEiriealTn. arm and

£92 15 9

£62/16/3 Mono only
LEAK TL/25 PLUS am-
plifier and VARISLOPE

£31 10 0 111 pre -amp. £40 19 0
CONNOISSEUR B mot-£31nd6 or, SME I2in. arm
TANNOY cartridge

£44 2 I £62 16 3

You may hear this equipment playing into many speakers of diverse types and with a wide price range. For instance, the new W.B. "912C"
Clumber cabinet speaker offers excellent value at £14.14.0, it also makesa very pleasant noise. Other reproducers include World -Famed
"TANNOY" range, the new Connoisseur "CRAFTSMAN" £25.15.4, which so well combines elegance and nice reproduction, also Leak's
triumphant re-entry into the Speaker market, the Leak "SANDWICH" £39.18.0.
Whichever road you choose you are ensured satisfaction at

£70 10 8

£140 10 8

L105/5/7

£64 6 7

£105 5 7

WEBB'S RADIO, 14 SOHO STREET, LONDON W.1 'Phone: GERrard 2089/7803

"SONIC SIXTY"

SUPER BARGAIN!
THE WALTER
BATTERY/MAINS

TAPE RECORDER

Vat 55 gns.
OUR PRICE

27 GNS.
Transistorised,
records anywhere
-indoors or out-
doors. Quality features include: Hi-Fi l M112. For operation on
reproduction; 2 watts output; rev. counter; 200/250 v. 50 c/s. A.C.
WALTER master control; mixing and mains output. L.T. 1.5
superimposing facilities; 3 hours' recording v. 125mA, H.T. 90 v.
on Min. reels. Works off 200/250 A.C. or 111 10mA. 42/6 P. & P.2/6three Ever Ready PP9 batteries.

THE LATEST TRANSISTOR
DO-IT-YOURSELF RADIO KIT
6 Mullard transistors, 1 diode, internal ferrite rod
aerial, 7 x 4 high quality speaker, printed circuit,
500 MW, push pull output. MW and LW calibrated
direct drive assembly. Highly polished handsome
walnut cabinet. Complete kit 1945_
All parts sold separately.

P. & P. 4/6 0
Inst. Book 2/6.

THE

SUPER SIX 1
TRANSISTORISED

PORTABLE RADIO

May be built for

19-15-0P. ' P.
s-----_,-- _...-_----.._.--------se.,7,--. -----.--------___

Full Long and4/- Medium waveband coverage. §
§

CABINETS. ALL AT GREATLY REDUCED PRICES. §

6 -transistor superhet; push-pull output; 7 x 4in. 5 SEND S.A.E. FOR FULL DETAILS. S

elliptical speaker; printed circuit showing all 5 THE ONLY REMAINING STOCKIST OF 5

7i x 3in. Ever Ready PP7 battery 3/3 extra. §
AVANTIC AMPLIFIERS

s
scomponent positions; two-tone cabinet size 10 x 5

5
AT GREATLY REDUCED PRICES 5

SPAll STEREO AMPLIFIER AND PRE- 5

AMPLIFIER
Twin 10 watts output, 3 -dimensional Monaural §
reproduction by combining both channels, 8 s

s' inputs for each channel. Size 141in. wide, 4in.
high, Slin. deep. LIST PRICE 62903/..

5 19 GNS. s
6 CARR. & INS. 7/6.

COMPLETE KIT

E8-19-6 P. "3/6.

COSSOR BATTERY ELIMINATORS

s HI - Fl BARGAIN BOX 11!i
G' EC SUPER QUALITY BCS 1851 §

5 METAL CONE LOUDSPEAKER
5 OUR PRICE OC..19-6 s

§ List Price £9/10/-. 00,0
5 P. & P. 2/6. C

Outstanding performance. Fre- §.. quency response from 30 cis to
C

D 20,000 c/s. Exceptional Bass re-
C

,. production. Maximum power
il rating (single unit) 12 watts. Only

Sin. overall dia. Accessories available include: c
., Power Bracket for unequalled Bass reproduction
,, and Presence Unit-which gives a musical §
',. illusion of actually being among the instruments. c

JUST ARRIVED ! ! ! AIR USE WITH THE O.E.C. E-
iMETAL CONE SPEAKER G.E.C. HIGH QUALITY 12 r'

WATT AUDIO AMPLIFIER AND PREAMPLIFIER, ,.3
S

FAMOUS MAKE PVC BASE ON PLASTIC SPOOL § UNIT.
5 inputs. Size 14iin. wi ------------

CO'
. C

PANION 1,800ft. on 7in. spool 32/6. 1,200ft. on 7in LIST PRICE S29/8/.519
Uses 6 first -grade tran- P. & P. 1/0. flacatev.,,,,,,,,,,,cate,,,,,,,,,,a,c,,,,,,,,,,,,,e,,,,,tacatea
sistors covering Long
and Medium wavebands.
Size 6f x 4} x liin. Com-
plete with instructions.
All parts sold separately.
Battery extra.

THE NEW

TRANSISTORISED
POCKET RADIO

5
§ PL6/21 10 WATTS MONAURAL AMPLIFIER S

RECORDING TAPE OFFER § AND COMBINED PRE -AMPLIFIER CONTROLS

§ 4in. high.

spool 21/.. 1,200ft. on Min. spool 22/6. 850ft. 5 GNS. CARR. & INS. 7/6.
on Min. spool 16/6.

WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON, W.9. TEL., CUNNINGHAM 9530

Hours of business: 9 a.m. to 6 p.m. Open all day Saturday
Opposite Paddington General Hospital. Buses 186 & 36 pass the door.
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VALVES
AC5PENDD 4/-
AL60 6/-
AP4 4/-
AR8 5/-
ARDDS 2/-

ARP4 3/6
ARPI2 2/9
ARP2I 5/6
ARP24 3/6
ARP34 4/6
ARTH2 7/-
ATP4 2/9
ATP7 5/6
AUI 5/-
AU4 5/-
AW3 4/-
AZ3I 8/-
BL63 6/-
BS4A 5/6
BT45 25;-
BT9B 25/-
BT83 22/6
CY3I 7/6
D41 3/3
D77 413
DA30 12/6
DAF9I 6/-
DAF96 8/-
DD41 4/-

ISDET5 /-
DF72 7/6
DF9I 3/3
DF96 8/-
DK96 7/3
DL92 6/-
DL94 6/-
DL96 8/-
DX25 9/-
EBC2I 8/-
EBC9I 3/9
E1232 5/6
E1323 25/-
E1524 6/6
EASO
EABC80 7/1/63

EAC9I 4/6
EB34 1/6
EB9I 3/9
EBC41 7/9

All U.K. orders

Brand new, indi-
vidually checked
and guaranteed

EBC90 5/-
EC52 3/-
EC90 I0/-
ECC8I 5/6
ECC82 6/6
ECC83 7/-
ECC84 7/-
ECC85 8/-
ECC9I 41-
ECF82 8/6
ECH42 7/6
ECHBI 7/9
ECL80 8/-
ECL82 9/-
EF22 7/3
EF32 5/-
EF36 3/6
EF37A 8/-
EF39 4/3
EFSO 2/6
EF54 3!3
EF55 6/-
EF70 4/-
EF73 6/-
EF80 5/6
EF85 6/10
EF86 9/-
EF89 7/9
EF9I 3/6
EF92 4/6
EF95 7/6
EK32 7/-
EL32 3/9
EL33 8/-
EL35 8/3
EL4I 8/3
EL42 9/-
EL84 7/6
EL85 10/-
EL91 7/6
EM80 8/-
EN3I 22/6
EN32 7/6
ESU208 8/-
EY5I 8/-
EY86 8/-
EY91 3/6
EZ40 7/-
EZ41 6/9
EZ80 6;6

QSI08/45 ... 6/9 155 5/9 6K8M 8/6 2SG7 6/6 872A 35/-
QSI50/15 .., 6/9 IT4 4/- 6L5G 6/- 2SH7 3/- 930 8/-
QVO4/7 12/6 2A3 9/- 25.17 2/-
R3 8/- 2A5

8/- 6L6

12/6 2A6
8/- 6L6G 6/6 2SK7

6/- 954
2/-RIO4/6 2SL7 4/- 956

REL2I 25/- 2C34
7/- 6L34 5/-7/- 958A

2/6 2D4A
2/6 6N7G 5/9 2SN7 8/- 1616 31-

RRxK23435

10/- 2X2
4/- 6N7GT 6/- 2SR7 6/- 1619 5/-
4/- 6Q7G 6/- 5D2 6/- 1625 6/-

SP2
4/6 3B7

5/- 6R7G 6/- SE 8/- 1626 4/6
SPI3C

41- 3A4

SP4I
5/- 6R7GT 8/- SR 7/6 1629 4/6

2/6 3824 7/6 6120
5 2/- 3E29

8/- 66sScA77G 6/- 20A2
5/6 2186 9/- 7193

STV280/80.-12/- (829B) .60/- 6SC7GT ... 6/- 30 5/- 7475
1/9

SU2150A ... 4/9 3Q5GT 5/- 35L6GT 8/- 80I3A5/-
TH4I 8/- 3V4

9/- 6SG7
4/6 35T

25/-
T41 7/- 354

TP25 15/- 514

5/- 6SH7
7/- 9001 4/66/6 35Z4GT

30/- 8020 6/-

TTII 3/- 5U4G

7/3/-

2475 8/- 37
5/9 38

4/- 90C2 5/6

TZ20 16/- 5Y3GT
5/- 6517G 4/-4/- 9004

U18 6/6/- N34G

6/- 6SK7 5/3 58
68/6 6SL7GT . 6/6 59 6/-- 9ettode Ray

6
4/-U17

8/- 6SN7GT ... 4/6 75 8/- Tubes:
U27 8/- 6AB7 4/- 6SQ7 6/- 76 Si- CV 1596
U52
UBC4I ;16- :G7.5

6/- (091) ...55/-

7/6 6AG7
tit 2IS1 6/- 78

6/6 77

5/6 80 6/3 5CPI
7/- SBP I 35/-

UCH42
UL4I 77//6- 66AA./K75 4/3 6V6GT

6/- 6V6G
6/- 82 8/- 5FP7

42/6S/- 83V45/-UL84UL855/- 6X4
66'211'i 8/- 85A1 1i/r- _.12/-8/-

6X5GT 6/- 84 60/-
UU9

VP23
VP4I

6/6

ili7:66

6/3-
6g.;1

5/- 6Y6G

7/3 210VPT 7 pin 2/6

5/6 89
7/6 210LF 3/- scanning coil)

UY416/- VCRX258 (with6 - 6AM
UY85

VR78 4/- 6B8G

5/6$/-

Z76
6/6 35013 8/- VC I 39A ...35/-
7/- 274B 3/- VC R138 ...;--

66254

2/6
77(S77VR99VRI05/30 87%6-7/- 393A I5/- Photo Tubes:

17/6 CMG8
VRI50/30 ... 7/3 6C6G

VU39 6/- 606

641/-3

7V74

5/- 7Z4 6/- 717A

5/- 705A
97/6
8/6 GSI6

VX3I38 _1231-3

Y66
Z3I

VU111

W3I
Y63

A3
ASGT

7/- 6F8G

8/-8/ 6F17 7/6
5/- 6F12

3/- 6H6M

6F6G6F6

4/6- 21
4/- 2A6
6/6 2AH7
4/6 2AT7
7/6 2AU6
3/- 2AU7

9/- CO7BP,
6/- 808

3/- 1/03
5/-,..

22,1
5/6 807 AMER. 6/- 31/170/E E35

7/- 810 80/- 725A

22/6 Special Valves:2517029 11'/16--6

30/- 3A/I481 45/-
55/- 2131

8/- 723A/B 50/-.
6/- 31192/E _137/10

30/...

45(-

61- 715B CMG25 8/-
VT4C 25/- 6C8G

2/6 801 6/- 93IA

C5GT
D8GT

657///-6- 66155G

616

2/- 2AX7

.31//-3 U116

3/6 2C8
22/6 815
2/- 816

3/- B13
40/- ACT6 200/...
67/6 726A

30/- ACTI7 75/_
E7GT 5/- 2K7GT 4/6 826 10/- ACT25 40/
G6GT 12/-/6 6j6K76GGT 3/6 2K8M 9/- 829A

3/6 832
30/- CV691
15/- KR3

60/L42/3 !2J5GT 45/_

QS75/20 ... 6/9 LN5

3/6 6K7G1T

7/6 843
LDS 4/9 I2Q7GT 4/6 832A 35/- LS7B 30(_

QS95/10 ... 619 IRS
419 6K8G : 5/9 12SA7

L/3 125C7 4/6 866A
7/4 VI 924 22/6

101- VX7 110 ISL.6/- 6K8GT
AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves. WL417A ...I5/_

below 10/- P. & P. 116; over 10/- 2/-; orders over L3 P. & P. free. C.O.D. 2(- extra. Overseas Postage extra at cost.

EZ8I 69
FW4/500 6/6
GL450 lei-
GZ32 9/-
HL23 6/-
HL23DD 8/-
14L4IDD 8/-
HVR2 12/6
KRN2A 19/-
KT2 4/-
KT3I 8/-
KT32 8/-
KT33c 4/9
KT44 6/3
KTW62 7/6
KTW63 6/6
MH4 3/6
MH4I 5/-
ML4 4/-
MS/PEN 6/-
NT37

(4033A) 10/-
OD3 S/-

5/-
7/-
8/-
7/-
8/-
8/6
4/6
S-
6//6

PEN220A . 3/-
PENDD/1360 9/6
PG7/5 15/-
PL36 10/6
PL8I 9/-
PL82 8/-
PL83 79
PT25H 7/6
PX4 19/-
PX25 9/-
PY130 6/9
PY8I 7/-
PY82 8/-
PY83 7/3
QP2I 6-
QP25 5/3

OZ4
PCC84
PCC85
PCF80
PCF82
PCL82
PEN25
PEN46
PEN65

MARCONI SIGNAL GENERATOR. TF
I44G, 85 Kc/s-25 Mc/s. Made up to new
standards, E70. Delivered free.
FIELD TELEPHONES TYPE " L." Excel-
lent guaranteed condition E5/5/- per pair,
carriage paid.
TRANS -RECEIVER No. 22. 2 megacycles
to 8 Mc/s. Built almost exactly as Number 19.
Set much more economical in battery con-
sumption. Complete in fully working condition
with power pack for 12 volts, head -gear and
microphone assembly, key. E9/9/6. Carriage
I5/-.
U.H.F. SIGNAL GENERATOR TYPE TS14
3,200-3,370 me/s., power measuring range 20-
200 mW., R.F. ouput power -20 to -100
dbm below I mW. Power supply 115 w. A.G.
Price E15. 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, El /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. 4/-.
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 120/220 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. 1/6.

SPECIALLY BUILT POWER PACK for
TCS receivers, 230 volts A.C. mains, including
6X5GT valve, E3(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.C. (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 15/-.

VACUUM CONDENSER. 32,000 v., 50 pF.,
12/6. P. & P. 31-.
FREQUENCY METER BC22I TECH-
NICAL MANUAL 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), I5/- each.
Dials (for type D), 10,'- each.
Logging dial (for D and LF), 10/- each.
Filter Chokes (for D and LF), 22/6 each.
Output Transformers (for LF), 301- each.
Antenna Trimmers (LF and 0), 2/6 each.
Filter Condenser 3 x 4pF, E2/101-.
Condensers, 3 x .25gF (1) and LF), 2/6 each;
3 x (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 ARB8D, El.
FAMOUS T.17. CARBON MICROPHONE
£2.5.0. Post & Packing 3/-.
RECEIVER TYPE BC 342. 110 v. A.C.
1.5-18 mcs. E22/10/-. Carriage 30/-.
RECEIVER TYPE BC 312. As above but
12 v. battery. E22/10/-. 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: Length
I2in., weight 8in., depth 9in. Weight 23 lb.
In as new, tested and guaranteed condition,
E23/101-, including special headphone and supply
leads. Carriage £1.
19 -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, E9/15/- including necessary connectors
and instructions. Carriage and packing 15/ -
AR 88's. Completely rebuilt with new PVC
wiring. Type " D," 05; Type " LF." £70.
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,
E2(101-. 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. 110/220 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), I2A6 (2),
12SK7 (3), power requirements 12 volts L.T.,
225 volts H.T., E11/10/-. Carriage 12/6.
VARIOMETERS for W/S No, 9. Fully tested
and working, 12/6. P. & P. 3/-.

PERSONAL CALLERS WELCOME I
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plus 1" TRANSISTOR RADIO KIT
UNBEATABLE . . . Using 3 latex:

type Surface. Barrier
VALUE ! Transistors

MANUFACTURERS' CURRENT PRODUCTION
OFFER. A fortunate bulk purchase enables us
to offer one of the season's most outstanding bargains
in Portable Transistor Radio Kite. 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. 8 x 21in.

KITof Parts including 5 gns.printed circuit
BARGAIN OFFER te6/19/6

SET of It Transistors and 1 Diode, 45/-._ II Complete Kit less speaker

3 ohm Speaker 7in. x 3fin.-ONLY 6. Send 3d. stamp for full
details. Circuit and Instructions 1/6. Cabinets now available 25/- extra.

BARGAINS PLAYER UNITS
SINGLE PLAYERS:
Model 40P W/17/6. Carr. 3/6.
Model TA 3fk. 2 £711916. Cart. 3/6.
Model 4HF. £17/1816. Carr. 9/6.

AUTOCHANGERS:
Model RC 210 with plug-in GC8 head,
10 gm. Carr. 4/6. Model A Transcrip-
tion Auto Changer -Just released.
£18/19/6. Carr. 61-.

Comprehensive range in stock.

COAX 80 ohm CABLE
High grade low lose Cellular Air Spaced
Polythene -fin. diem. Stranded Cond.

Now only 6d. a yard.
BARGAIN PRICES -SPECIAL LENGTHS
20 yds. 9/-. P. & P. 1/6. Coax. Plugs 1/..
40 yds. 17/6. P. & P. 2/-. Sockets, 11-.
60 yds. 25/-. P. & P. 3/-. Couplers, 1/3.

VOLUME CONTROLS -OK -2 Meg -
ohms. 3M. SPINDLES. MORGANITE
MIDGET TYPE. lhtn. diem. Guar.
1 year. LOG or LIN ratios less Sw.,
SI-. D.P. Sw., 4/6, Twin Stereo less
Sw., 6/6. D.P. 81v., 8/-.

CONDENSERS -Silver Mica. All values
2 pt. to 1,000 p1., 6d. each. Ditto, ceramic
9d. Tub. 450 v. T.C.C., etc., .001 intd. .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. S/MICAS. 10% 5 pf.-500 pf.,
Sti. 600-5000 pf., 1/-. 1% 2 pf.-100 pf., go,
100 pf.-500 pf., 1.1d. 575 pf.-5000 pf., 1/6.
RESISTORS --FULL RANGE 10 ohine-10
megohms 20% 1 a k w., 3d., I w., 5d. (Midget
type molera rating), 1 w., ea.. 2 w. 9d.
HI -STAB. 10% 0 w., 5d. k w., 74, 5%
O w., 94. 1% I w.. 116., etc.
W/W RESISTORS. 25 ohms to 10K 6W.,
1/3, 10 w., 1/6, 15 w.,
PRE-SET T/V POTS. W/W 25 ohms -50 K.,
3/-. 50 K-2 Meg. (Carbon) 31,

NEW VALVESBOXEDGUARANTEED4
1T4 6/- ECL82 10/6 PCF80 9/6
IRS, 1857/6 ECL80 10/6 pPcCI,88: 1122//66

,354, 3V47/6
DAF96 EF86 12/8 PI.81 12/6
DF96 9/- EL84 8/6 PL83 8/6
DK96 9/- EY51 gig PL83 10/6
1.1196 9/- EY86 10/- PY32 12/6
ECC81 EZ81. 7/6 PY81 9/6
ECC82 8/- GZ32 12/6 P Y82 7/8
ECC83 $/- PCC84 9/6 U25 1216

JASON FM TUNER UNITS
Designer -approved kite available.
FMT1, 5 BM 4 valves, 20/-.
FISTS, £7. 6 valves, 37/6.
STY Mercury, 10 gas. 3 valves 25/-.
JTV2, £13/19/6. 4 valves, 32/6.
NEW JASON F.M. HANDBOOK, 2/6.
48 hr. Alignment Service, 7/6 plus 2/6

FTRANSISTOR BARGAINS! I

1 Brand New-BVA let Grade.
I 0044 .  .. 10/6 874

0C45 .... 9/6 873
9/6
9/- 1

0081 .... 7/6 GFT114 6/6
2/0081 ..  .15/6 0072 .. 7/6
XA102 .. 10/- 0070 .. 5/6
XA101 .. 9/8 0071 6/-
X73103 .. 7/6 GEX34 219
limo:. .... 8/6 0A70 2/9
913305 .... 9/6 0A81 .. 2/9L--- --- ---1

Electrolytics Al, Types New :stock
TUBULAR CAN TYPES

25/25 v. 50,12 v. 1/9 8+8/450 v. 4/6
50;50 v. 100/25v.2/- 32+22,275v. 4/6
8/450 v. 4,350 v.2/3 60+50/350 v. 6/8
18+18/450 v. 5/6 60+250/275 v. 12/8

32/450 v. 6/6 100+200/275 v. 12/6
Transistor Midget Types -all values 1 mid. to
100 mid. 1,9 ea. 8v/12v.

We manufacture all types Radio Maine
Trans!. Chokes, Quality 0/P Trans..
etc. Enquiries invited for Specials,
Prototypes of small production runs.
Quotation by return.

SPEAKERS P.M. 3 ohms. 214n. Elan
17 8. Goodman. 18/6. bin. Rola 17/6
im Ehe 18/6. 7m. x 41n. Goodmane
18/6. Sin. Rola 29/, 10in. R. x A. 25/ -
en. x bin. Goodmans E.M.I.
Tweeter 29/8.
SPEAKER FRET -Expanded Bronze ano-
lised metal 8 x 8in., 2/3; 12 x 81n., 3i..;
12 x 121n., 4/6: 12 x 16in., 6/-; 24 x 12in.
9/-; 36 x 12;n., 13/8, etc., etc.
TYGAN FRET (Contemn. pat.), 12 x 121n.,
21-; 12 x 18in. 3/-: 12 x 241n., 4/-; etc.

RECORDING TAPE -Famous American Columbia (CBS) Premier quality tape at
NEW REDUCED PRICES. A genuine r commended Quality Tape -TRY III
Brand new, boxed and fully guaranteed. Fitted with leader and atop foils.

Standard Long Play Double Play
bin. 600ft. 15/- 900f . 19/6 120011. 31/6

1200f . 22/85fin. 900ft. 16/61800ft. 39/6
7in. 12001 t. 21/- 1800f . 32/6 2400ft. 47/8

Post & Pack., per reel, 1/- plus 6d. ea. for additional reels.
SPECIAL OFFER. Stn. mfrs. surplus tape, 225ft. 5/6. P. si P. per reel 6d.
TAPE REELS. Special offer. Manfrs. surplus Replacement plastic spools. 71n.
3/6. Shim 3/3. Sin. 3/-, 3in. 2/8.

I- TAPE RECORDER
KIT ONLY £16 10$.

Latest 5 -valve circuit based on Mallard's
design. Magic eye and tone controls.
Printed circuit already wired. A
sensitive quality recorder. B.B.R. Amp.
Kit 95/-. B.S.R. Tape Desk £8/10/-.
Collaro Amp. Kit £6151-. Collars Tape
Deck £121101-. Set of 5 valves 45/,
Special Unit Kit Prices --Send clamp
for detailed list. Handbook (full
Constructional and circuit details) 2/6.

Only a few Terms: C.W.O. or C.O.D., post and packing up to +/b. 7d.
items are Jib. III; 3113. 1/6; 516. 2/-: 1016. 2/9.
listed from
our com-
prehensive
stock.
Write now
for full
bargain
lists. 3d.

RADIO COMPONENT

SPECIALISTS Established

70 BRIG8TOCK RD., THORNTON HEATH, SURREY
Tel. T1-10 2188: Hours: 9 a.m.-6 p.m. I p.m. Wednesday.

SERVO & ELECTRONIC SALES LTD.

MARCONI 3090 WAVEMETERS, mains DP, 0/P, 16-150 MO. Brand new in
transit case, with calibration charts, £17/10/- (25/-). HIGH POWER TELE F.
SETS, £5 (10/-). CLASS D WAVEME,LERS, as new, 95/- (2/-). TURNER
955 METERS, 5-0-5 v., 45/- (3/-). E.H.T. TRANSFORMERS, 230 v. A.C. to
9.5 ice. 3 ma. berm old., 88/. (3/6). E.H.T. CAPACITORS 0.02µF. 11 kv., 12/6
(2/6). E.H.T. RECTIFIERS, 16111'258, 36/- 121-I. KELVIN HUGHES SINE
COSINE POTENTIOMETERS, type SCP4 32K. Sin. SWITCHBOARD METERS,
0-200 amps., 400-0-400 amps., 0-500 v., 0-400 amps., 30-0-30 amp., 60-0-60
amps., 30/- ea (5/-). ELECTROSTATIC VOLTMETERS, 0-15 kv., in oak
carrying case, Everett Edgcumbe, brand new, £71101- (3/6). SUNVIC HOT
WIRE VACUUM SWITCH RELAY CONTROLLERS F102-3 230 v. 2 kw., 30/-
(31-). P203-8 230 v. 7 kw. 45/- HRO POWER UNITS, 12 v. D.C. DP,
35/-, new and boxed (3/6). SPRAGUE MOTOR SUPPRESSION CONDENSERS.
0.004 mid., 1,000 v. AG., insulated case, 1/3 ea., 12/- doz., 70/- 100. £25
1,000 (1/, 2/6, and cp., reap.). 24V. DESYNN BLANK dial indicators, 25/-
W6). MAGNETIC CLUTCHES, 20 v. 0.575 a. torque rating 5ft. lb., 85/- (5/-).
TRAVELLING WAVE TUBES, please write for details. BERITEX METEORO-
LOGICAL BALLOONS 500 g., 15/- (1/6). ERICSSON COUNTER TUBES.
GC12/4B, 20/- (1/6). ADVANCE SIGNALGENERATORS, T49, 230 v. I/P.,
0/P 20 to 110 Mc/s. IrsV to 10 mv. (100µA carrier meter) in 5 ranges, intnl.
mod., excellent condition, £10 (10/-). TURNER M23 METERS, 0-10 kv.
31in. flush. £6/10/- (2/61, Olin 0-1,500 v., 25/- (2/-), 0-3 kv. 35/- (21-1.
MILLIAMSTERS 0-200 dim. 211n. flush., 10/- (2/-1. No. 19 SET VOLT-
METERS, 0-13 and 0-600 v. 500pA, 17/6 (116). MICROAMMETERS, 21in.
F.R. scaled 0-500/1A. 32/6 (1/6). A.C. AMMETERS, 21in. 0-90 amps., 50 cps
moving Iron, 1216 (2I-). TRANSMITTER RECEIVERS, Type 1986, xstle
controlled 10 channel 124/156 Mc/s., £8/15/- (12/6). U.H.F. RECEIVERS
111392, 57/10/- (25/-I. T.3 Power Units for same, 65/- (12/6). 8.107 B.F.
AND POWER UNITS, brand new, from which superb communication receivers
could easily be assembled. Complete R.F. units with drive and 12 v. D.C./
230 v. A.C. Power unit, supplied with circuit, lees valves, £4119/6 the pair
(15/-) set of 4 valves, 20/- (P.P. 11-). R.107 I.F. TRANSFRS., 9/6 ea. (1/-).
R.107 P.U.s, sold separately 57/6 (7/61. R.107 OCT extra 2/6. COMMUNICA-
TION RECEIVERS R200, 50 Kc/s to 30 Mcia cont. In 9 ranges 15 valve s'het.
0.7, 2.5 or 8 Reis. bandwidth, 100-250 v. 50 c/ii or 12 v. supply, sensy. 2.4µv.
The installation comprises receiver, power unit and range extension unit with
interconnecting plugs for only £30 (35/-). A really superlative receiver.
GERMANIUM DIODES, new, guaranteed not rejects, GERM 2/-, GEX35 2/6,
GEX55/1 5/, (126M 10/-. SILICON DIODES ZS1OA 12/6. ZR20 15/8 (6d.).
QUARTZ CRYSTALS, 200 Ice/e 20/-, 500 ke/s 25/-. 2 Mel. 25/-. 5 Mcis 30/-,
all brand new stock (2/-). PLESSEY Mk. 4 PLUGS AND SOCKETS, a wide
range in stock, please send us your requirements with CZ Nos. if possible.
EVERSHED VIGNOLES SERVO MOTORS, several types in etock. DRAYTON
RQ GEARED MOTORS, 37 r.p.m., 230 v. AC, 75/- (9/-). TOP GRADE COM-
PUTER MAGNETIC RECORDING TAPE, kin., 600ft. lengths on 3M. professional
spools, 15/- (1/6). SIZE 11. SYNCHROS. AND SERVOMOTORS. Types
24V11CT4A and 11M47A available ex stock in brand new condition. We stock
magsiips, Selsyns, Spots, and all electrical components for automatic computa-
tion and control. Please add carriage in brackets. Post orders to 1, Hopton
Parade, Streatham High Road, London, S.W.16. Callers to 43 High Street,
Orpington, Kent. Tele.: Streatham 6165 and Orpington 81066. Terms: Nett
monthly approved accounts only, otherwise C.W.O.

 BRAOMA11C 
(REGD. TRADE MARK)

For Quality Recording -
Consult BRADMATIC

Model 5 desks to take either 7 in., 9-g- in. or 10-i. in. reels.

Equipment Available: AMPLIFIERS MICROPHONES
MAGNETIC HEADS COMPLETE PORTABLE EQUIP-
MENT MAGNETIC TAPE AND REELS

SEND FOR LISTS.

BRADMATIC LIMITED
STATION ROAD, WITTON LANE, BIRMINGHAM, 6
Telephone: EAST 2881-2 Telegrams: BRADMAT!C, BIRMINGHAM

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 I MPR7GNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., M.O.S., 11.8., ETC.

123-5-7 PARCHMORE ROAD THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST 1933
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MARCONI CIRCUIT MAGNIFICATION meter. TF 329/c. Perfect order. £75,
COSSOR DB scopes 339. Good condition. 22h.
SIGNAL GENERATORS. R.C.A. 710A UHF. £35.
CT44 ABSORBTION WATTMETER. £25.
TRANSMITTER POWER UNIT T1154, 1,200 volt at 200 m/a. 26/10/- (mains input).
Ceramic switch (T.ET 4336). 1 pole, 9 poe., 5 bask, 27/6.
INDICATOR UNIT Type 1-152-a (U.S.A.) 31n. tube 3DP1, 1 rectifier 2 x 2 and
3 x 6A05, with .ontrols, etc. Ina neat metal box 11 x 6 x139in., 150/- each. Poet
2/6.

U.S.A. R-13(APN-4 RECEIVERS, designed for RD?. Valves 1-69E7, 4-68I17,
1-VR105, 1-51140, 1-6SW, 3-61340, 2-879/2, 1.6527, all GT type. Complete unit
with transformers, condensers, etc. As new, first-class condition. Price 65/ -
each. Packing and carriage 7/8.
AMERICAN L.T. TRANSFORMERS. Potted type, finished in black crackle and very
conservatively rated. (1) 230 v., input 2 x 6.3 volts CT, at 3 amps. and 6.3 volts
at 3 amps. output, 18/3 each. (2) 250 volt input, 2 x 6.3 volts at 3 amps., and
6.3 volts CT, at 3 amps. output 17/6 each. (8) 230 volts input, 28 volts at '2 amps.
and 2 volts at 1 amp.. 12/6 each. (4) 230 volts input, 3 x 6.3 volts at 3 amps. CT.
1, 6.3 volts 9 amp., 22/e each. (All these transfoimers are new and boxed, please
include postage, 3/6 each.)
CATHODERAY TUBES. CV 1525 (3E01), 9 Inch fil. 4 volts. Anode 1,900 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-LI-70A. Single parallax. Contains 8 relays 10 k.,
2 change -over plat. contacts, 8 rein 79 300 ohms, 2 change -over silver contacts (all
relays are small type) 9x 6V6 small GT., 3 x 6115 GT., and 2 68N7. Seven small
D.C. motors 27 v. 6 selsyn motors, 10 small mieroswitches. Plus gears, condensers,
ball bearings and pots, etc. This unrepeatable bargain. £10 each.
DOUBLE PARALLAX AN -11-70.4. Similar to the above but larger, etc., weight
1401b. Brand new. 212/10/- each. Carr. £1.
MOTOR ASSEMBLY. Servo unit. C1.1.1 A 01020. 26 volts D.C. Auto pilot. New
in cartons. Price nap/. each. Carriage 7/6. C-1 Auto pilot flight gyro unit.
Price g.3110i- each. Carriage 5/.
VARIABLE RESISTORS, 3 ohms 10 amps.. 18/6 each. Post 3/-.
TRANSFORMERS (drop Duo' type). 110 and 230 volts pri., 275-0-275 at 125 mis.,
6.35 v. at 0.9 amps., 6.4 v. at 4 amps. Size 4 x 4 x 491m, 22/6 each. Post 3/-.
MINE DETECTORS. Type 6A, small lightweight 28 lb. packed, complete with
spares and carrying case. New 26/10/- each. Carriage 0/,
ROTAX CONVERTORS, Type 8A. 24 v. D.C. Input, 115 v. A.C. at 1.8 amps. 400
cycles, 3 -phase, 26/10/- each, can. 7/6. Other types in stock.

NEW LIST AVAILABLE BEND Bd. IN STAMPS.

PLEASE INCLUDE POSTAGE ON GOODS

TERMS C.W.O. All goods offered are ex-W.D. S.A.E. for enquiries

W. MILLS
3-B TRULOCK ROAD, TOTTENHAM, N.I7

Phone: Tottenham 9213 & 9330

PULLER ELECTRONICS
TUNING FORKS. Frequency 1,650 cycles. Accuracy .001%. Her-

metically sealed, With chassis to give 7 stages of division.
APR 4 RECEIVERS. 38-4,000 Mc/s Directly calibrated in mega-

cycles.
TSX-4SE. 3 cms. Spectrum Analyser. 30 Mc/s. I.F.
TBN-3EV. Sensitive Thermistor Bridge. Internally calibrated

against D.C.
TYPE 17. V.H.F., U.H.F. Power Output Meter, 0-40 watts.
LAEI SIGNAL GENERATOR. 510-1,350 Mc/s., CW and Pulse.
TTX-10-RH. 3 C.M.S. F.M. test set.
T.F.-948. Signal Generator. CW, AM, PULSE, FM, Frequency 20-

80 Mt/s. Xtal Check.
THE PLESSEY SYNTHESIZER

The Plessey Synthesizer is a crystal -controlled frequency
standard having an accuracy of I part in I0/6ths. Incorporating
its own power unit for operqtion from 50 c/s mains of 200/250V.
It is capable of standardizing frequencies over the range 500 c/s
to 10 Mc/s direct and by harmonic extension to 300 Mc/s. It is
also arranged to provide an output of at least 0.1 V. across
80 ohms load at any kc/s interval from 2 kc/s to 10 Mc/s with an
accuracy of I in I0/6ths and a similar output over a continuously
variable range of 5 kcis to 10 Mt/s, with an accuracy of I part in
I0/6ths. Plus or minus 100. Mixing and filter arrangements are
provided in such a manner that the wavemeter is direct reading
and the procedure for obtaining any frequency is reduced to
turning switches and tuning filters. The wavemeter consists of
seven units incorporated in one framework and is transportable.

VALVE VOLTMETERS
Balantine model 300. Range 1 My to 100 volts. Frequency
range 10 cycles to 150 Kc/s. Accuracy 2% below 100 Kc/s and
better than 3% above 100 Kc/s. By using the output jack the
amplifier section of the voltmeter may be used separately giving
a max. voltage gain variable up to 70db. The gain is adjustable
by means of the range switch in steps of 20db and finer ad-
justments in gain are provided by the potentiometer setting.

KLYSTRON POWER SUPPLIES
Low voltage types suitable for 2K25. Also associated bridged
T selective amplifiers. Frequency 3 Kc/s.

Service Facilities for Most Types of Electronic Equipment

PULLER ELECTRONICS
IA,WHITEHALL PARK,LONDON, N.I9

ARChway 1678

BRAND NEW AM/FM (V.H.F.)

AT £14 (Carr. paid)
, co e.

ilaiii....

CHASSIS

jy

..........
Tapped Input 200-225 v. and 226-250 v. A.C. ONLY.
Chassis size 15 x 6} x 511n. high. New manufacture. Dial 141 x 4in. 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 AL; 88-99 Mc/s.
Valves EZ80 rect., ECH81, EF89, EABC80, E1.84, ECC85. Speaker and Cabinet
to fit chassis, 47/6 (post 3/6).
10 x Sin. ELLIPTICAL SPEAKER 20/- to purchasers of this chassis.
=Mk-Chassis £5 down and 5 monthly payments of £2, or with Cabinet and
Speaker 25/10/- down and 6 monthly payments of £2.

.!-

3 -VALVE AMPLIFIER (INC.RECT.)
Capable of giving 4 watt, Mauls and output
transformer. Valves ECC83, EL84, EZ80, 3 Con-
trols, volume, bass and treble. On/Off switch.

C., Fully guaranteed. Chassis size 61 x 3 x 29In.;
with 7 x 4in. elliptical speaker or 611n. round

- '!",-ii:

(Goodmans); state which.
ONLY 67/- (3/- P. & P.).

rearie4C1_-- ...JAI:,1(11-1, 6- COLLARD STUDIO TAPE TRANS-
imi ditt., Ak.
-V1..A7:.Allri

j

L
CRIPTORS. 3 MOTORS, 3 SPEED.
Push Button Controls 210/17/6 (10/- carr.) Inc. spool

STEREO & MONO AMPLIFI ERS
84.15.0 13/- p. & p.)

Brand new. 200-250 A.C. Tone
and volume controls each channel.
EZ80, ECC83 and 2-E1,84,
giving 2 x 4W. Size 12 x 3} x 39in.

IMI J'Iliefii:"11114
e' 1

h.Vtorerst-
qii;ft--ri

O.P. trans. for 2-30 speaker.
Separate on -off switch to allow
balancing to remain set, Monaural
push-pull amplifier giving 8W
same price.

11'
I

AUTOMATIC RECORD CHANGERS
all 4 -speed; all with turnover cartridge crystal-all Ill extra cart.
B.A.A. UA8-26/10/-; B.S.R. latestCa.14-27/10/-: Motor board 141 x 131in. 8/6

GRAMOPHONE AMPLIFIER r -.;., aqui11

with Sin. SPEAKER. On Fabric- - i
11,,...4.M..limiese...."A %II

covered Bailie 121° 61n. Mains
and Output Transformers. EZ40
and EL41 Valves. Tone and
Volume Controls. On/Off switch.
Plenty of Volume. Fully guaranteed. Two Knobs supplied. Ready to play. Use-
ful for Stereo. ONLY 57/, Post 3/.,

, (

0

/9t 1
4

....
di

'

.

COMPLETE V.H.F/A.M.
RADIO FOR 212.10.0

(cart. paid)
Brand new set, in superb walnut cabinet
(size 19 x 89 x 141in. high). Covering 80-100
Mole. 16-49 M. and 200-500 M. Mains tram.
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, Aces Crystal Mike. 850ft. Emitape. Extra spool. 31in./sec. B.S.R. Monar
deck (1) Vol. (2) On/Off Tone. (9) Ext. L.S. (4) Monitor. (5) Radio Input. (6) Mike
input. Fast forward and reverse controls Cabinet size 14 x 119 x Tin. Today's
Best Value at 17 Gas. (10/- P. & P.). Low Interest Terms: £4 down and 5 monthly
payments of £3. Write for descriptive leaflet.

we ' SELF -POWERED V.H.F. TUNER
I': ' 1 CHASSIS (200-240V AC)

01111 ' A,I 11 -,- covering 88-95 Mc/s. Mallard permeability Tuner.,..,...s - - - $ Dime. 1011m. x 4}I o. x 5In. high. ECC85, EF91,
7111. ' .., . EF91 and 2 Diodes. Metal RectiOer. Mains trans.

Fully wired and tested. 27/14/- carr. paid.c,,-
C., Room dipole 10/-. 300 ohm twin feeder Bd. yd.

Delivery by return. C.O.D. 2/- extra. Terms: Cash with order er one-third down and
balance plus 12/6 (up to £7/10/-) in equal four monthly payments. Balance over
£7/10/- add 2/- in Al and pay in not mom than 8 monthly payments. Bee special
terms for A.M.-F.M. chase'. All new goods unless stated. Send 6d. for 20 -page
catalogue. SATISFACTION GUARANTEED. Posted orders to Camberley,

GLADSTONE RADIO 59A SUHIRREY. Tel. 2GH

ST., CAMBEEY,
2791RL

56 Stokes Croft, Bristol. 1 Tel.: 27809
247, New Road, Copnor, Portsmouth, Hants.

(Portsmouth and Bristol closed Wednesday) (Camberley closed Oat./
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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, -/ in. to I in.,13/6.
POCKET NEON TESTER, with retract-
able screwdriver, 5/, 5in. SIDE CUTTERS
5/6. 5in. PLATED ROUND NOSE TAP-
ERED PLIERS, 5/6. lin. FLAT NOSE
BOX JOINT TAPERED PLIERS, 8/6.
7 -in. COMBINATION PLIERS,
TUB. HACKSAWS (Eclipse type), 11/9.
H.S. TWIST DRILLS. Set of 7. to f in.
4/-. Full size in wallet, 6/-. Set of 13-9/6.
Set of 17, Ain.- -Mn. in wood case, 15/6.
Double Geared *in. 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.
3.5 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 E12/12/-), £6/17/6.
NEW CELESTION OVAL SPEAKERS.

51in. 24/-.
RELAYS. Single snake contacts, 24 v.
25 amp., 15/-.
RELAYS. 4,000 ohm. S.M. or S.B., 6/-.
LAVOIS LABORATORY MICRO WAVE
FREQUENCY METER. 300.600 Me/s., £25.
P.V.C. Recording Tape. Finest Quality.
850ft. reels, 19/-.
Hi-Fi CRYSTAL MICROPHONES in
Grey Bakelite case, 15/6.
G.B. ELECTRONIC CRYSTAL STICK
MICROPHONE in polished steel case.
If 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.
N ICKEL NIFE BATTERIES. 1.2 volt.
2.5 amp. Size 3X 21x lin. Practically
everlasting. 6/- or 3 for 16!-. 4 for 21/,
Ex W.D. MORSE KEYS. 31, 6/- and 8/6.
1,000 NEW B.T.C. FREQ. CRYSTALS
10,555 kc/s. to 19,872 ke/s., 5/6 each.
Plus 6d. postage. Lists available.
PAXOLIN PANELS 12x 6x ein., 3/6. P.P.
4ft. x Sin. X fin. 10/6.
W/W RHEOSTATS 12 v. 1 a., 2/6; 5 a.
Olin. Dia. 10/6.
12 v. MINIATURE RELAYS. lax lix
lin. Wgt. lf 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.
fix lin. stone 33/6.
B ENCH VICE. 2f in. with clamp. 15/6.
EX. W.D. 12 v. D.C. Reversible Geared
Motors. 2f >( 1jin. 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. All post paid.

THE

RADIO & ELECTRICAL MART
P.O. Box 9 G.P.O. Tunbridge Wells, Kent

FROM ATHENS TO WAITEMATA,

FROM CROYDON TO UGANDA

MORE AND MORE POWER UNITS

ARE USING A.A. BENDERS. WHY?

RX-20

This UNIQUE BENDER
Quickly and Accurately Forms

Angles, Channels, Sections, Boxes, Lids.
Trays, Chassis Brackets, Clamps, Clips,

Shrouds, etc.

The RO-20 and RXX-26 are becoming
"essential equipment" for Electronics,
Radio, T.V. and General Research work.
Many now prefer the RI -26.
The RO-20 is similar in general design
and finish to the R X-20 shown above,

but is lighter and less expensive.
Obtainable only direct or through leading

tool merchants.

For 6 -page Folder write to: -
A. A. TOOLS (w)

197a Whiteacre Rd., Ashton-u-Lyne

A D LOUDSPEAKER
ENCLOSURES

SHERWOOD TYPE for
Goodmans 12" Speakers

L15-10-0

A. DAVIES & CO.
(CABINET MAKERS)

3 Parkhill Place (off Parkhill
Road) London, N.W.3

auLliver 5775

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL -CHROME MANGANIN

COPPER WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND S,LK 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

SOUTHERN RADIO'S

WIRELESS BARGAINS

TEST METERS, POR-
TABLE. 3.1 x 31 x 21in.
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:
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 I9/-. Postage on each
item except valves 1/6 extra.
RECORDING BLANKS. Brand new. Ready
for cutting. 13in. 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 3,' -in. For Metal, Plastics, etc., 7/..
MAGNETS. Strong Bar type, 2 x kin., 1/6 each.
MORSE TAPPERS. Midget type 2/9; Standard
3/6; Heavy type on base, 5/6. 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: ARP 12 4/6, A.R.8 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
Mc/s. Complete with six valves. Vibrator pack
for 6 volts. Built-in speaker. In metal case. E5.

BOMBSIGHT COMPUTERS. Recent pur-
chase, ex-R.A.F. Ideal for experimenters. A
wealth of gears, motors, blowers, etc., etc.,
0/12/6 carriage paid.
QUARTZ CRYSTALS. TYPES F.T.24I/F.T.243.
2 -pin, }in. space. Frequencies (F.T.243) 5,700 kc/s.
to 8,650 kc/s. (F.T.241) 20 Mc/s. to 38.9 Mc/s.
(54th and 72nd harmonics). 4/6 each. List of
available frequencies on request.
BRAND NEW. CRYSTAL BASES. FT.241,
FT.243 1/3 each.
CRYSTAL CASES. FT 241/243 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 (10Q/4). Type 3.
With 2 meter movements and two neons. New
in cover. 12/- each.
TRANSPARENT MAP CASES. Plastic I4in.
x 101in. Ideal for Maps, Display, etc., 5/6.
Post or carr. extra. Full list Radio Books, etc. 3d.

12 for 67.

SOUTHERN RADIO SUPPLY, LTD.
I I, LITTLE NEWPORT STREET,

LONDON, W.C.2. GERrard 6653
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ELECTRONICALLY STABILIZED
POWER SUPPLIES

TYPE 890. Output 200V -ve 120 mA., Valves:
1 of GZ32, 1 of 12E1, 1 of 6AM6, 2 of 85A2, 1 of
STV30/20. Power components rated 200 mA.
Size 19in. x 7in. x 9in.

PRICE £8-10-0
TYPE 889. Output 300V + ve 300 mA. Valves:
2 of GZ32, 3 of 12E1, 1 of 6AM6, 2 of 85A2, 1 of
STV30/20. Power components rated 500 mA.
Size 19in. x 9in. x 12in. deep.

PRICE £19-10-0
The outputs of both power units are well stabilized
against load and mains fluctuations, ripple under
10 mV. Nominal input 230V. 50 cycles.
The units are as new and robustly constructed with
" C " core transformers, paper dielectric smooth-
ing condensers and incorporate a load isolating
relay.
The output voltage is adjustable over a narrow
range, but they can be modified quite easily for a
fully variable output.
All units are supplied in perfect working order,
complete with leads, circuits and plug; are easily
mounted in a 19in. rack, and are suited to most
laboratbry requirements..
. Further information including full performance

data free on request.

DECADE BOX KIT

A complete kit for the construction of a handy 2 -
decade resistance (or condenser) box for laboratory
and experimental use. The kit consists of:-
sprayed steel box 7in. x 31in. x 3}in., drilled
anodized front panel, 2 Belling Lee terminals and
1 earth terminal and 2 high grade 1 pole 11 way
wafer switches with blank wafer for additional
support of components, pointer knobs and screws.
These are supplied without resistors; lists of a wide
range of inexpensive close tolerance components
free on request. Price each 82/5/-.

PRECISION COMPONENTS
Silver Mica condensers by L. E. M. or Johnson
Matthey. 200 V. wkg., ideal for bridges etc.
Selected pairs of 0.25 mF 2% to give 0.5 mF 1%.
4/6 a pair.
0.25 mF 1%, 3/3. 0.2 mF 2%, 2/-. 0.1 mF 1%, 2/6.
0.04 mF 2%, 1/-.
0.024 mF 2%, 1/-. 0.02 mF 1%, 1/9. 0.01 mF 2%,
1/-.
Non -inductive wire wound resistors by Rivlin,
Electrothermal or Dubilier. 1 watt rating, toler-
ance 0.1%.
2 Megohms 1/-, 500 K 4/8, 400 K 4/6, 150 K 4/6,
25 K 4/-, 6.25 K 2/-, 5.0 K 3/., 500 ohm 4/6,
100 ohm 4/6, 50 ohm 4/6, 10 ohm 4/6.
All precision components are brand new, many
other values in stock, full lists free on request.

All goods ready for immediate despatch

SMOOTHED L.T. SUPPLY UNIT
2 x 50V 4A

POWER UNIT TYPE 15. D.C. unregulated power
unit providing two separate smoothed outputs of
-50V. 4A. each (± wired to chassis). Output
impedance 4.3 ohms, ripple 1 Volt R.M.S. at full
load. Input 230V. 50 cycles. Switched metering
of current, output voltage on each channel and also
A.C. input voltage. Size 131in. x 12in. x 20fin.

PRICE £19-10-0
OSCILLOSCOPE TRANSFORMERS
Brand new and boxed, fully impregnated.
Primary: 0-180-230 volts 50 cps. Secs. 305-0-305 V
120 mA, 6.3 v. 4.2 A, 6.9 V. 0.4 A. 5.0 V 2.3 A.
800 V. 10 mA., 2 V. 2 A (3kV ins) 4 V. 1.1 A.
(3kV ins). Upright mtg. Size 5in. x 41in. x 31in.
Price 81/6/-.
This transformer can be used to supply most ex
W.D. C.R.T.s including types 2AP1, 3BP1,
3FP7, VCR 139A, VCR 138A, VCR 97, 5CP1.
(2V. and 4V. can be connected in series for 6 V.
C.R.T.$).
E.H.T. smoothing condensers 0.25 mF 1500 V.
size 3in. x lin. x 1 lin. New with clip 2/- ca.

Orders over .5'- Post Free

PORTLAND ELECTRONICS LTD., 20 PORTLAND PLACE, STALYBRIDGE STA
2148

A COMPLETELY NEW ADDITION TO OUR WIDE RANGE OF TRANSFORMERS

Why not send us details
of your requirements.

FORTIPHONE LTD. (Dept. T.5), TRANSFORMER DIVISION, 126 DENMARK HILL, LONDON, S.E.5
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FUNDAMENTALS OF
RADIO RECEIVER

SERVICING
By E. M. Squire       

Third Edition

This book provides a
concise introductory guide
to the practical operation
of a radio receiver, so that
new radio receiver en-
gineers, testers, and
dealers may be able to
obtain a working know-
ledge of receivers and
servicing equipment in
the briefest time. In this
new third edition par-
ticular attention has been
paid to F.M. receivers and
printed circuits. In addi-
tion the whole text has
been carefully revised to
bring it up to date with
the latest developments in
radio receiver servicing
equipment. 151- net.       
PITMAN

th ON DON CENTRA
RADIO STORES

/20 -WAY PRESS BUTTON INTER-COM. TELEA
PHONES, in bakelite case with junction box. Thorough-
ly overhauled. Guaranteed £71151-.
10 -WAY PRESS BUTTON INTER-COM. TELE-
PHONES, in bakelite case with junction box. Thorough-
ly overhauled. Guaranteed 86/15/,
DESK PHONES. Complete with Hand Set and Dial
0-9 In bakelite case, £2/1216.
UNISELECTOR SWITCHES. 4 Bank and 5 Bank,
25 contacts, 351-.
8 BANK UNISELECTOR SWITCHES. 25 contacts,
52/15/-.
MAGNETRON MAGNETS. 5-51 oval mch. gap, 27/6.
MOVING COIL HEADPHONES with wash leather
earPads, 17/6.
B.29 RECEIVERS. 60-600 ke/s medium and long wave
bands. For callers only, £5.
TIME SWITCHES, FENNER. 8 -day clockwork,
250 v. 1 amp. Thoroughly reconditioned and guaran-
teed, 25/-, including post and packing.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 200/250 v. 10 A., 42/6; 15 A.
52/6; 20 A., 57/6. Other amperages available.
PROJECTION LAMPS. Pre -focus 100 v. 300 Ir. in
new condition, 8/6.
TELEPHONE DIALS, 0-9. Suitable for inter -office
and factor,: installation, 12/6.
P.29 RECEIVERS, in metal case. Weight
37 lb. Size approx. 211 % 9 6in, 57/6.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex -Govt. 0-9,999, 25/60 v. D.C. Size 4 x 1 x Dn.
Single coil 2,300 (2 or singh coil 500 0.18/6.
VENNER TIME SWITCHES. For switching on/off
lighting and power. Reconditioned as new. In iron-
clad cases, 10 amp., 75/-; 15 amp., 85/-; 20 amp.,
£5151-.

8 -OHM P.N. SPEAKERS. In good working order,
sip., 8/6; Sin. 7iR: 5in. 9/6.
31in. P.M. SPEAKERS, 3 0. 9/6.
ELECTRICITY SLOT METERS. 11/- 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-
tion,1 as new.
ASSORTED RESISTANCES, 515 per 100.
THROAT MICROPHONES 1/6 each.

All prices include carriage in United Kingdom

23 LISLE ST.(GER. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all (ay Saturday

SUCCESS! SUCCESS!
Our COMBINED VALVE,

COMPONENT AND TOOL BOX

"THE SUPERB"
Its popular success, will help you succeed,
whether Amatuer or Professional.

ONLY £4 4s. c.w.o. (Add 3/6 carr.)
or With our complete set of tools

ONLY E9 9s. c.w.o. (Add6/6 carr.)
Our Guarantee -Your Satisfaction

Direct from the Manufactures
GEO PAT SUPPLIERS
LAMBRIDGE WORKS

LAMBRIDGE ST. LARKHALL, BATH

MALVYN ENGINEERING WORKS
''.Eilotrieers to the Radio and Electronic Industries'

Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,

to specification.
Single and Production Quantal,

7 CURRIE STREET, HERTFORD, HERTS.
Telephone : Hertford 2264

TRANSFORMERS
ALL TYPES

Pot cores to close inductance
values a speciality.

PROMPT QUOTATIONS FOR ANY
QUANTITY
WHY NOT TRY US FOR THAT
TRICKY JOB?

MYEETNAM & BRADLEY LTD.
BRI,JOL ROAD, MALMESBURY, WILTS.

TELEPHONE: MALMESBURY 2334

The vL..,
ELECTRICAL

METERS, we can supply and repair
within 7-14 days; to B.S.89: Moving
coil, moving iron, electrostatic, thermo-
couple, also multirange meters, meg-
gems, 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

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.

OUR GIGANTIC STOCKS INCLUDE:
LINE OUTPUT, FRAME OUTPUT. BOUND OUTPUT,
LINE AND FRAME BLOCKING 080. TRANS. AND
SCAN COILS. FOR ANY MAKE OR MODEL TELE-
VISION.

SOME OF OUR VALVES
AZ31 .. 8/6 PCL63.. 11/3 W77 .. 51-
B36 .. 5/6 PC1,84 .. 9/6 Z77 .. 3/-
077 .. 31- 1'1,33 .. 8/6 504 .. 5/-
DH77 .. 4/6 PL36 .. 10/9 5V4 .. 8/-
11K91 .. 5/9 PL38 .. 14/6 6Y3 .. 10/6
DK92 .. 8/- run. .. 8/6 524 .. 10/-
DK96 .. 7/6 PL82 .. 8/9 6AL5 .. 3/-
DL92 .. 3/8 PL83 .. 7/- 6A316 .. 3/-
DL94 .. 6/9 FY31 .. 7I- 6CD6 27/6
DL96 .. 7/6 PY32 .. 10/- 6D2 .. 3/-
EB91 .. 3/- PY80 .. 6/6 6E1 .. 5/..
EBC33 . 5/- PY81 .. 6/- 6F12 .. 3/ -
EOM .. 9/6 PY82 .. 6/6 6913 .. 7/-
ECC81 .. 513 PZ30 .. 10/- 6914 .. 9/6
ECC82 .. 61- U22 .. 9/6 6F15 .. 9/6
ECC84 .. 8/- 024 .. 10/- 6L1 .. 12/6
ECF80 .. 8/. U25 .. 121- 6L18 .. 51-
ECH35 .. 9/- U26 . 12/- 61.25 .. 8/6
ECH81 .. 6/- U31 .. 916 6P28 .. 12/6
ECL80 .. 8/9 1750 .. 8/8 6V6 .. 5/.
EF39 .. 31. 1752 .. 7/- 1091 .. 4/6
EF50 .. 3/9 0191 .. 9/- 1001 .. 10/-
EF80 .. 4/6 0281 .. 91- 10C2 . 13/-
EF91 .. 3/. U282 .. 20/- 10P13 .. 9/-
EF92 .. 5/. 11301 .. 20/- 10P14 .. 9/-
E1.33 .. toe 0801 .. 22/6 12AT7 .. 5/6
EL38 .. 14/6 UAF42 .. 81. 12AU7 .. 5/9
EL84 .. 71- UBC41 .. 7/9 2001 .. 3/8
EY51.13.E. iv- UCH42 .. 7/- 2092 .. 9i-
EY51 .. 7/9 0941 .. 8/6 20L1 .. 12/6
EY86 .. 7/6 UF42 .. 3/9 20P1 .. 10/6
EZ40 .. 8/6 UI41 .. 7/3 20F3 .. 12'.
KT330 .. 5/- 111A6 .. 7/3 20P4 .. 16/6
KT36 .. 5/8 UL44 .. 11/6 27017 .. 14/-
KT66 .. 15/-
PCC84 .. 7/-

UY41 ..
ITUS ..

8/8
14/6 3001 .. 7/.

PCC89 .. 8/6 UU9 .. 6/6 30L1 .. 7I-
PC980 .. 7/. S941 .. 2/3 30P4 .. 10/9
PCL82 .. 10/9 SP61 .. 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
I3Ia KINGSTON ROAD
SOUTH WIMBLEDON

LONDON, S.W.I9
Phone: Cherrywood 3955
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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.
ics 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
ICs technical courses in radio, television
and electronics PLUS details of over 150
specialised subjects.

I

I

I

I

INTERNATIONAL

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 . . . ms 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.

CORRESPONDENCE SCHOOLS I

DEPT. 223, INTERTEXT HOUSE, PARKGATE

PLEASE SEND ME FREE

NAME

ADDRESS

I

BOOK ON

I

I

ROAD, LONDON S.W.II

I

IOCCUPATION AGE

PERSONAL CALLERS welcome at the I.C.S. Information. Bureau,
73, Kingsway, London, W.C.2.
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Interesting vacancies have occurred in the
Calibration Department of the Feitham
Laboratories of EMI Electronics Ltd.

for the following:

ENGINEER
to carry out the maintenance, modification and calibration of test
gear equipment to A.I.D. standard. Candidates should have at
least two years' experience of this work and also hold qualifications
up to H.N.C. (Electrical Engineering) standard.

TECHNICAL ASSISTANT
to assist an Engineer in the carrying out of the work detailed above.
Experience in the servicing of test gear, either in the Armed Ser-
vices or industry is essential. An O.N.C. (Electrical Engineering)
would be a distinct advantage.

Initial salaries will be determined by qualifications and experience
and it is Company practice to review salaries annually on the basis
of ability and potential.

Applicants should write, giving full details and quoting Ref.
Aajkx, to:

Personnel Manager,
EMI ELECTRONICS LTD.,

HAYES, MIDDLESEX.

ELECTRONIC DEVELOPMENT ENGINEERS-

SOUTH COAST
We are looking for men with enthusiasm and initiative to join our development team

1. FACTORY TEST GEAR DEVELOPMENT ENGINEER
The man appointed will be engaged on varied work, applications ranging from L.F.

to U.H.F. While H.N.C. with 3 years' experience in the Radio and T.V. field would be
desirable a man with a good technical background coupled with experience would be
considered. Preferred age group 25 to 35.
2. DEVELOPMENT LABORATORY ENGINEER

For this appointment T.V. experience preferably on the Tuner and R.F. side is
essential.

The work will initially be on printed circuit T.V. tuners, but opportunity exists for a
young Engineer of ability to continue his studies and broaden his scope. Preferred
age under 28.
3. DEFLECTOR COILS DEVELOPMENT ENGINEER

We also have a vacancy for a man with considerable experience in the design and
development of deflector coils. Academic qualifications would be an advantage but
are not as essential as at least 3 years' current work on deflector coils.

This is a Senior appointment and age is of secondary importance.

These appointments offer the opportunity to work for a Company who have been
pioneers in the development of electronic equipment.

The Factory is situated in a very pleasant part of the South Coast on the outskirts
of Poole. 5 miles from Bournemouth and with excellent facilities for education and sport.

Both appointments carry staff conditions with Contributory Pension Scheme, and
good welfare and social facilities. Salaries will be dependent on age and experience.
Assistance will be given with removal expenses where appropriate, and existing holiday
arrangements will be honoured.

Letters of application which should be accompanied by. tabulated details of education,
experience and present salary, will be treated in strict confidence and should be
addressed to:-

Personnel Officer
SYDNEY S. BIRD & SONS LIMITED,

FLEETS LANE,
POOLE, DORSET.

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).

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-
inists with bench fitting and machine
shop experience for construction of
experimental and prototype electronic
apparatus.

BASIC PAY 5918s Scl plus merit pay in the range of
10/- 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.

Due to further expansion, ABC
Television invites applications
for the following vacancies:-
Engineers of all grades in

 VIDEOTAPE

 TELECINE

 MAINTENANCE OR

 COMMUNICATIONS

A thorough basic knowledge of eleco!ronics
and the ability to maintain equipment is
essential. Industrial experience in an allied
industry would be an advantage.
Salaries are in the range of M9141560 p.a.

NyApplications must be made in
writing to: The Personnel Manager,

ABC Television Ltd., Broom Road,
Teddington, Middlesex.
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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
46 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.

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.C.E.

A.M.I.Prod.E.
A.M.I.M.I.
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.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (incorporating E.M.I. Institutes)
(Dept. SE/22 ), 29 Wright's Lane, London, W.8  IMEZNEESTIMME

PRACTICAL
EQUIPMENT
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.(inccuporat-
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
I

I

Please send me your FREE 156 -page
"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

NAME

ADDRESS

U

I

I
THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD

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:
30/35 years.
NON-CONTRIBUTORY PENSION SCHEME AND

LIFE INSURANCE.
5 DAY WEEK.
EVENING INTERVIEWS ARRANGED.
Write giving details of education, qualifications and past
experience to:-

PERSONNEL MANAGER
MULTITONE ELECTRIC CO. LTD.
12/20 UNDERWOOD STREET, N.I

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 T.J.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 quoting reference
M2A/51277/W.F.

Make Mut*ay 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
Oil & Water Colour
Commercial Illustrating
BUILDING
Architecture, Clerk of Wks.
Buildg. Constr. & Allied
Trades, Quantity Surveyg.
CIVIL ENGINEERING
Highway Eng.,Struct.Engrg
Concrete Engineering
COMMERCE
Bookkeeping, Accountancy
Office Training, Costing,
Secretaryship, Storekeeping
Shorthand & Typewriting
DRAUGHTSMANSHIP
Architectural, Mechanical,
Maths. & 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
Fire Service Promotion
GENERAL EDUCATION
Good Eng., Foreign Lange.
G.C.E. subjects at ordinary

or advanced level

MANAGEMENT
Business Management
Hotel Management
Office Management RADIO. T.V. & ELECTL.
Industrial Management Radio Servicing & Engrg.
Personnel Management T.V. Servicing & Engrg.
Work Study, Foremanship Radio Comtm. (with kits)
MECHANICAL & MOTOR SELLING

ENGINEERING
CEngineering Maths.,Weldg, sjjolTiaammeracnLgnl TravellersRe.Selling

Diesel Engines and Locos.
Inspection, W'kshop Bract. WRITING FOR PROFIT
Refrigeration, Motor Mech. Short Story Writing
Running and Maintenance Free -Lance Journalism
(many other subjects) And many other subjects.
INTENSIVE COACHING for all principal exami-
nations, including C.I.S., A.C.C.A., I.C.W.A.,
B.i.M., A.M.I.Mcch.E., Brit.l.R.E., I.Q.S., City &
Guilds of London Institute, R.H.S., etc.

POLICE
Police Entrance Exam.

zwit *do, I.C.S wax/
(Dept. 222R)

Intertext House, Parkgate Rd., London, &W.11

I Send FREE book on
I Name

I Address

IOccupation 9.61

INTERNATIONAL CORRESPONDENCE SCHOOLS
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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.

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.

NORTHERN POLYTECH.:IC
Holloway, 11.7. NORTH 1886
DEPARTMENT OF PHYSICS

SESSION 1961-62
COURSES IN APPLIED PHYSICS
SANDWICH COURSE in the Physics and

Technology of Electronics, leading to the
Diploma in Technology and exemption from
examination requirements of The Institute of
Physics and of the Institution of Electrical
Engineers.

PART-TIME COURSE leading to
Oraduateship of the Institute of Physics
(Gr.Ilmt.P.).

NATIONAL CERTIFICATES IN APPLIED
PHYSICS.

Ordinary National Certificate, 8.2, 5.3.
Course available to students of 16 or over,
having appropriate passes at O.C.E. 0 -level.
or S.I. Higher National Certificate.
Course available to students with O.N.C: In
Applied Physics. and conversion course for
students with suitable passes at O.C.E. A -level.

Enquiries should be addressed to:
The Head of the Department of Physics.

THE BURGOT GROUP
have the following staff vacancies in the design and development department
of their West London works:
ELECTRONIC ENGINEER with experience in the design of transistor
line transmission equipment and filter networks.
ELECTRONIC ENGINEER with experience in the design of transistor
switching networks.
ELECTRO-MECHANICAL ENGINEER with experience in the design
of small electro-mechanical assemblies and switches.
TOOLMAKER with experience in the manufacture of small press tools and
drilling jigs and fixtures.
JUNIOR DRAUGHTSMAN to work with the above team.

These vacancies are permanent and pensionable, and occur in a rapidly
expanding company.

Applicants should apply in writing in the first instance, stating age,
experience and wages required to: Chief Engineer, Burgot Rentals Ltd.,
26, Westbourne Grove, London, W.2.

INDIAN NATIONALS

An Oil Company in India wishes to
recruit Indian Nationals for mainten-
ance and operation of a Telecommuni-
cations, Telemetry and Telecontrol
System associated with a crude oil
pipeline in N. E. India.

It is proposed that the selected candi-
dates will undergo a period of training
in the U.K. before taking up their
employment in India.

Candidates, preferably under 30 years
of age, should hold B.Sc. (Telecom-
munications) H.N.C. or equivalent,
and must have not less than two years'
experience in the fields of either VHF
Multi -Channel Radio System/Carrier
or Telemetry/Instrumentation.

Salaries will be in accordance with
qualifications and experience.

Application should be made in the
first instance to The Burmah Oil Co.
(PIPE LINES) Ltd., Britannic House,
Finsbury Circus, London, E.C.2.

THE DIGITAL ENGINEERING COMPANY

LIMITED
(A subsidiary of Allen West & Co. Ltd.)

has vacancies with good starting salaries and
excellent prospects for

Project Engineers
Junior Technical Sales Engineers
Electrical Draughtsmen

D.E. was started 5 years ago by two engineers
who thought they could stand on their own feet
in the fields of information handling and kindred
digital subjects. They succeeded and the Company
fs now competent to supply digital information
handling and control equipment for a wide
variety of industrial applications.

The Company is now to be rapidly expanded.
If you can think clearly, have a qualification in
electrical engineering or electro-mechanical draw-
ing and wish to become a member of a closely -
knit enthusiastic, hard-working team which is
certainly going places, write to the Managing
Director, Dr. L. N. Bramley at 136 Battersea
Park Road, Battersea, S.W.11, enclosing details
of training qualifications and experience in
chronological order.

MICROCELL
ELECTRONICS

require urgently

ONE ESTIMATOR
FOUR

TEST ENGINEERS
and

THREE
PROTOTYPE WIREMEN
We believe in internal promotion.
There are opportunities for you in
this expanding division of

BTR Industries Ltd.
Apply to:-

Personnel Officer,
Microcell Ltd., Blackwater,

Camberley, Surrey.
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THE

PEMBR1DGE

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

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 £1,100 to
£1,400 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 1016 LPE 60/62 St.
Martin's Lane, London, W.C.2.

TRAINING TO BE COMPUTER ENGINEERS
We have the following vacancies:
1. Staff to maintain the electronic equipment of our computers.

We require both Junior and fully qualified engineers.
Applicants for junior posts should have G.C.E. "A" level
in Physics and Mathematics and an active interest in elec-
tronics.

2. Staff to maintain the electro-mechanical equipments linked
to large scale computers installations. The equipments range
from simple punch card and paper tape devises to the more
complex magnetic tape transports. Applicants should have a
good basic engineering knowledge with some experience
of electro-mechanical equipments. Some electronic know-
ledge would be advantageous.

For all posts full training will be given and there are excellent
prospects for advancement.
Details of experience, qualifications, age and present salary
should be sent to:
Personnel Manager, LEO Computers Ltd., Hartree House,
Queensway, London, W.2.

TECHNICALLY TRAINED by

icsl IN RADIO, TELEVISION AND
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 fort-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 receiver
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

Fnternational Correspondence Schools
(Dept. 222P), Intertext House, Parkgate

Road, London, S W.I I

I NAME

I ADDRESS
Block Capitals Please

...A WHOLE WORLD
OF KNOWLEDGE for
the KEEN STUDENT

9.61
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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 401- to 551-.
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.

ASSISTANT ENGINEER GRADE I (RADIO)
Required by TANGANYIKA GOVERNMENT, Police
Department, on contract for one tour of 21/27 months,
commencing 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 maintenance 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/51288WF.

RADIO OFFICER
ROYAL RESEARCH SHIP "SHACKLETON"

Applications are invited for the above post with the
Falkland Islands Dependencies Survey for one tour of one
year in the first instance. Salary £900 a year. Uniform
allowance £32. Gratuity £50 at end of each annual com-
mission. Free messing and quarters aboard ship or messing
allowance on other occasions.

Candidates, under 40 years of age, must possess 2nd
Class P.M.G. Certificate and have had 2 years' experience
at sea. Knowledge of radar maintenance an advantage.

Successful candidate will be required to take up appoint-
ment as soon as possible.

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 M2Aj51371/WF.

DO-IT-YOURSELF TRAINING TECHNIQUE

in RADIO & ELECTRONICS
YOU LEARN while you BUILD ...

Simple ...Practical ...
Fascinating ...

ANNOUNCING-after years of successful operation in °Ulm
countries-the latest system in home training in electronics
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
mathematics 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
opportiMity 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

rAND LEARN AS YOU DO IT

AlFaIrrWat Reading, Berks.
rTo  RAD1OSTRUCTOR (Dept G106)

Please send Brochure without obligation to I

LOTS OF INSTRUCTIVE

EXPERIMENTS AT HOME !

No iffeneigafias1

BLOCK

Arldress CAPS

PLEASE

Name

9.61

RADIOSTRUCTOR
BRITAIN'S LEADING: ELECTRONIC TRAINING ORGANISATION

ASSISTANT ENGINEERS,
GRADE II (RADIO)

Required by the GOVERNMENT OF TANGANYIKA,
Ministry of Home Affairs, on contract for one tour of 21-27
months in the first instance. The commencing salary of the post
(including Overseas Allowances) is £1,056 a year in scale rising to
£1,479 a year. GRATUITY 25% of total salary drawn. OUTFIT
ALLOWANCE £45. Free Passages. Liberal leave on full salary.

Candidates, under 30 years, with a good general education,
should be capable of installing and maintaining fixed and mobile
H/F and V.H.F. equipment.

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/51373/WF.

LEARN A LANGUAGE
THIS AUTUMN WITH
TUTOR TAPES

Full ELEMENTARY and ADVANCED
LANGUAGE COURSES on TAPE
including HANDBOOK published by

D. C. HEATH, U.S.A.
Elementary

FRENCH, GERMAN, ITALIAN,
SPANISH, 13/3/ -

New Elementary RUSSIAN, £311716
Comprehensive LANGUAGE COURSES

(2hr. recording) t6/8/ -
Write for complete FREE DETAILS

(Please Note Change of Address)

TUTOR TAPE COMPANY LTD.
66 Sloane Street, London, S.W.1. Bel 1405
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A
P

TRANSISTOR
I CIRCUIT ENGINEERS
D We are forming a new team for a G.W.

Project and require a number of Engineers
experienced in the Development and Toler-
ancing of Transistorised Circuitry. There
are opportunities both for Professional
Engineers and for people of H.N.C. Standard,

but sound Transistor experience
is essential.

These modern Laboratories
provide the most up-to-date
equipment and pleasant working
conditions. Housing assistance
may be possible for family men
who are interested in moving to
the South Coast.

Our Senior Technical Staff will be
pleased to have informal dis-
cussions, on Saturday mornings,
if desired.

Please write, in confidence, to the
Personnel Officer.

E
L
E
C

R
0
N

S

LABORATORIES
CDAPPLIED ELECTRONICS LABORATORIES, THE AIRPORT, PORTSMOUTH

DIGITAL COMPUTERS
Resulting from continued expansion
in the computer field, a number of
vacancies have arisen for Graduate
Electronic Engineers and for Tech-
nicians of O.N.C. standard. The
additional staff are needed for
technical supervision and main-
tenance of Digital Computer In-
stallation. Vacancies exist in
London, Birmingham and Man-
chester.

Training will be provided for this
interesting work and there are
opportunities for rapid promotion
to positions of responsibility.
Salaries are generous and in pro-
portion to ability. Pension Plan

Please write to
Personnel Manager,
THE NATIONAL CASH
REGISTER COMPANY LTD.
206-216 Marylebone Road,
London, N.W.1.

HIGH SPEED COMPUTERS

TECHNICAL ASSISTANTS
The Computing Division of Elliott Brothers is engaged upon the design and prototype

construction of a new high speed digital computer.

A number of vacancies for Technical Assistants exist on this project, giving oppor-
tunities to gain experience of high speed circuit and logical design techniques.

Applicants should have already completed at least second year O.N.C. (Elec.), Inter.
City & Guilds or G.C.E. at Advanced Level in Maths., Physics and be intending to
pursue their studies on a day release basis with a view to obtaining a final qualification.

Please write initially to the Personnel Manager (Ref.: 610),

ELLIOTT BROTHERS (LONDON) LIMITED
Borehamwood, Herts.
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INDEPENDENT TELEVISION AUTHORITY
The Independent Television Authority has vacancies for Engineers

at its Transmitting Stations. The work calls for a high degree of skill
and knowledge of electronics and consists of the operation and main-
tenance of television transmitters and ancillary equipment. Applicants
need not be experienced as training will be given to suitable candidates
who have the necessary basic knowledge. Shift work is required, but
the normal hours of working are between 8 a.m. and midnight.

The Authority is a growing organisation which plans a number of
new Transmitting Stations. These will demand qualified staff, and
it is the Authority's policy, where possible, to promote its own staff
to fill the higher grade vacancies.

Spare -time study is encouraged by reimbursing the cost of approved
courses; and full-time study courses at no cost to the employee are
available to selected engineers within the Authority.

Conditions of service are excellent and include a contributory pension
scheme and a generous house purchase assistance scheme which is
available after a qualifying period of service. Transfer allowances
are paid on transfer from one station to another, and consideration is
given in some cases for certain removal allowances to be paid to married
men on first appointment.

The Authority would welcome applications from young men who
have a good basic knowledge of electricity, electronics, radio or radar;
and preliminary interviews can be arranged in various parts of the
country. Starting salaries would be offered between £780 and £1,270,
and those who possess a degree in engineering or equivalent qualification
such as Higher National Certificate, could be considered, after a period
Df experience with the Authority for a grade with a maximum of £1,425
per annum. Thereafter promotion is by merit, and the higher grades
carry salaries in excess of £2,000 per annum. Applications should be
submitted to the Personnel Officer, I.T.A., 62, Brompton Road, London,
S.W.3, giving age, qualifications, and experience, and quoting ref.
number WW/E/36.

THE AUSTIN MOTOR COMPANY LIMITED
require

ELECTRONIC ENGINEERS
A for: Maintenance of Electronic Data Processing Equipment. Both Valve

and Transistor Techniques as well as Magnetic Drums and cores are
involved with a variety of input and output equipment.
Men between 22 and 35 possessing H.N.C. in Electronic or Electrical/
Electronic Engineering are invited to apply.

ALSO
B for: Evolution and Engineering of control systems. These long-term

projects embrace advanced relay logic, static switching and data trans-
mission.
Whilst academic qualifications are desirable, the prime requirements
for these posts are inventiveness, a flair for logical design and proven
ability to convert ideas into sound engineering.

These positions are permanent and include membership of our Staff Super-
annuation and Life Assurance Schemes, attractive salaries and excellent pros-
pects.

Apply by letter reference " A " or " B " to:-
Personnel Department,

The Austin Motor Co. Ltd.,
Longbridge, Birmingham, 31.

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.

ASSISTANT ENGINEER

(Telecommunications)
Required for the London Office

of the CROWN AGENTS FOR
OVERSEA GOVERNMENTS
AND ADMINISTRATIONS for
appointment normally to pension-
able establishment on probation for
2 years. Commencing salary be-
tween £991 at age 25 and £1,318
at age 34 or over in scale rising to
£1,490. Fully qualified officer may
be eligible for special increase of
£95 within maximum of the scale
after 2 years service. Liberal leave,
five day week.

Candidates, should have a degree
in Electrical Engineering or be
Graduate or Corporate Members
of the Institution of Electrical
Engineers. They should have re-
ceived a thorough training in Auto-
matic Telephone Exchange and
associated equipment with a tele-
communications manufacturer or
Authority and have subsequent
operating or design experience.

Duties include purchase of tele-
phone equipment, preparation of
specifications for tenders, adjudica-
tion of tenders and technical cor-
respondence with Administrations.

Apply to CROWN AGENTS, 4
Millbank, London, S.W.1., for
further particulars, stating age,
name, brief details of qualifications
and experience and quoting re-
ference M2A/51284/WF.



SEPTEMBER, 1961 WIRELESS WORLD

ELECTRONIC AND
INSTRUMENT ENGINEERS

Vacancies exist at our Central
London Office for Engineers
with experience in the manufac-
ture and inspection of electronic
equipment and instruments.

The work entails visiting
manufacturers works at all stages
during the manufacture of elec-
tronic equipment and instru-
ments.

These are interesting positions
with good salaries. Contributory
Pension and Free Life Assur-
ance scheme. Five-day week.
Holiday arrangements will be
honoured.

Written applications should be
addressed to:-
The Personnel Manager (Ref.
WW/196), Atomic Power Con-
structions Limited, P.O. Box
90, 28 Theobald's Road, Lon-
don, W.C.I.

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
Complete New Gun fitted in every Tube
14. 13' .. 14.10.0 .. 0.0.0

Immediate Delivery
Allowance on Old Tube

Carriage and Insurance 10/- extra
NU -GUN TELETUBES LIMITED

3 1 he Mews. Duckett Rd.. Harringay, London, 5.4.
Telephone MOUntliew .903

ELECTRONIC MANUFACTURERS

American manufacturer and importer of prime
quality high fidelity equipment seeks additional
products to distribute through network of 1,500
dealers throughout U.S.A.

Box No. 5031 c/o "WIRELESS WORLD"

INTERNATIONAL AERADIO LIMITED

require an
INSTRUCTOR

to be employed at their New Training School
Should possess a recognised professional qualifica-
tion In telecommunications, with previous In-

structional experience.

Familiarity with a range of telecommunications
equipment Is essential.

Salary will be commensurate with quallflutions
and experience and excellent working conditions
apply. The post is permanent and pensionable.

Applications to:-
The Personnel Officer

INTERNATIONAL AERADIO LIMITED,
HAYES ROAD, SOUTHALL, MIDDX.

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.

TIDE WAY 2689

AT LAST, FOR ONLY £11.6
INCLUDING POST & PACKING

A really efficient Fan for use in
Electronic Equipment

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., MAIDEI'IHEAD, BERKSHIRE

Telephone: Maidenhead 5331-2

WE ALSO HAVE SUB -CONTRACT FACILITIES FOR ELECTRONIC
WIRING AND ARE FULLY A.I.D. APPROVED

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 PHON OR ALL

VACUUM ELECTRONIC LTD.
REGENT 6404

35, SACKVILLE STREET.
LONDON, W.I.
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Z. Si I. AERO 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. Te I.: LANgham 8403
Please send all enquiries, correspondence and Mall orders to Head Office

HETERODYNE WAVEMETERS
TS -173 Heterodyne Crystal Controlled Frequency Meters
range 90 to 450 Mc/s. Individual Calibration Books with
numerous crystal check points. Accuracy .005% nom-
inal and .01% interpolation. Power required: dry
batteries 6V. and 135V. PRICE, fully overhauled and
guaranteed £120 0 0
TS -175 Heterodyne Crystal Controlled Frequency Meters,
range 80 to 1,000 Mc/s., otherwise as above. PRICE
fully overhauled and guaranteed £150 0 0

GENERAL RADIO LR2 COMBINED
HETERODYNE FREQUENCY METER

AND CALIBRATOR EQUIPMENT
Frequency range 160 kcis. to 60 me/s. and 0.5 500 c/s.
In the latter range the instrument will also work as
an Audio Oscillator with an output of 3V. Into 60011.
Precision 100 ke/s. crystal with an accuracy of +1 c/s.
drives a multi -vibrator providing check points at 100
20 and 10 kcis. Direct reading interpolator indicating
the difference frequency between the measured signal
and the wavemeter setting. Power supplies 120V. A.C.
Price fully overhauled to the original specification

£150 0 0
Packing and carriage 28 0 0

MARCONI TYPE TIME -IS FIELD
STRENGTH METERS

Transportable test set for measuring field strength of
signals in the range of 110 kc/s. to 25 Mc/s. The instrument
consists of sensitive superheterodyne receiver providing
LF. 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 1µV/metre and no calibration curves
are required. CV. 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 kc/s. to 160 Me/s.
and measuring the output of the receiver. 3 -step input
attentuator. Output Impedance 43, 75 and 4000. 115/
230V. operation.
PRICE, fully overhauled and guaranteed.. £55 0 0

Packing and carriage 21 0 0

RADIO FREQUENCY OUTPUT
POWER METER TYPE TS -I18

For use with inductively coupled transmitters. Fre-
quency range 20 to 750 me/s.; Output Impedance 500;
measurements range 5 to 500 watts In three ranges;
6-45 20-200 and 100-500; complete with three thermo-
couples (one for each range) and calibration charts.
Power requirements 110V. A.C. or D.C. for blower
motor only 245 0 0

- IMPEDANCE BRIDGES
MARCONI TF-373 IMPEDANCE BRIDGE

1,000 c/s. Universal Bridge having the blowing ranges:
SOL to 10011; 5pF to 100AF; .050 to 11d0; Coil Mag-
nification .1 to 100; Condenser loss .01 to 1; Accuracy
with the exception of extreme ranges 1% average.
Power Supplies 200-250V. A.C. Mains £85 0 0

AVO PORTABLE UNIVERSAL
IMPEDANCE BRIDGE

50 c/s. Portable Mains operated Universal Bridge pro-
viding the following ranges: .50 to 5M0; 5pF to 55AF;
50m1I to 55011. Provision for using with external stan-
dard. Average accuracy 2%. Maim operation 100.250 V.
A.C. £25 0 0

TS-I2/AP STANDING WAVE
DETECTOR EQUIPMENT

For use in testing 3 centimetre circuit components.
Equipment consists of Detector/Amplifier Unit with
provision for crystal or thermistor detectors and a case
with accessories including slotted waveguide assembly
with spare carriage and waveguide adaptors. Power
supplies 115V. A.0 £95 0 0

CRYSTAL TEST SET TYPE 193
Mains operated rack mounted tester for checking crystal
oscillation and frequency (in conjunction with a suitable
wavemeter) crystal activity and equivalent parallel
resistance. Secondhand in good condition and tested

£15 0 0

AVOMETERS MODEL 7
Fully overhauled and guaranteed £12 10 0 p.p. 10/ -
Ditto Mark II £13 0 0 P.P. 10/ -

Leads: 15/- extra'per pair.

LAE-2 HEWLETT PACKARD
U.H.F. SIGNAL GENERATORS

Frequency range: 520-1,300 me/s., C.W. or pulsed.
Output: 1µF to 100 mV into 500.
Pulsed output: rectangular envelope 100% modulated.
Internally or externally synchronised. Pulse rate: 60-
2,500 c/s.; pulse width 2.30Asec.; pulse delay 3 to 300Asee
The instrument is supplied complete with set of calibra-
tion and correction charts. Power supplies 115V. 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 JAV-100m% into 500. Inter-
nal sinewave modulation at 400-1,000-2,500 cis up to
30% and pulsed at 60 to 100,000 p.p.s., 1 to 50Asee wide.
with delay variable from 0 to 50Asec. Power supplies
.117V. A.C. Calibrated inductive attentuator. Fully
overhauled and guaranteed £220 0 0

MARCONI TYPE TF948
FM/AM SIGNAL GENERATOR

Frequency range 20 to 80 Me/s in two ranges. Built-in
Crystal Calibrator with audible beat indicator. Output
lAV to 100mV Into 750 and fixed high output of 1V.
Internal pulse, AM and FM modulation at 300, 1,000,
1,600 and 3,000 c/s. Max. FM deviation 600 kola Pro-
vision for external modulation. Power supplies 100/
150V. and 200/250V. Fully overhauled and guar-
anteed £200 0 0

SPECIAL RECEIVERS
R-1359; frequency range 130-820 Mc/s. 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 Mc/s. and 420 kcis., detector, Video Amplifier and
Cathode Follower Stage, Beat Frequency Oscillator.
Video or Audio output. Sensitivity approx. 10AV. for
6db 8/N ratio. External mains power supply unit.
Fully overhauled and guaranteed, complete with power
supply unit for 230V. 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 stage at 13.5 Me/s. and bandwidth of 3.5 Me/s.
Detector and two LF 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 5-270; AM/FM reception in the range of
130 to 210 Me/s. in one band. 117V. A.C. operation.
Fully overhauled and guaranteed £90 0 0
TELEFUNKEN R81/20/AM/FM Receiver, 400-800 Me/s.
LF. 2.25 Me/s.; R.F. sensitivity at 450 .11.10-10AV for
8/N of 10 db; Mixer -Oscillator -Four I.F. stages and two
A.F. stages. Power supplies 230V. 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 Me/s.;
bandwidth 4 Mc/s. and .6 Me/s.; I.F. sensitivity from
35 to 56AF. Different frequency ranges are obtained
by means of interchangeable plug-in tuning units con-
taining canter and local oscillator stages. These units
are available for the following ranges: 38-95 Me/s.;
74-230 Me/e.; 300-1,000 Ale/s. and 1,000-2,000 Me/s.
Prices on application -please specify the ranges required.

OSCILLOSCOPES
COSSOR DOUBLE BEAM MODEL 339. Time Base 6
ele. to 250 keis. Two -stage " Y " Amplifier with a
maximum gain of 900. Bandwidth up to 2 me/s. A.C.
mains operation 100 to 250V 230 0 0
COSSOR TYPE 1035 DOUBLE BEAM. Time Base
15Asec. to 150 millieec. triggered or free running. Yl
Amplifier gain 3 to 3,000, with frequency response up
to 7.0 Mc/s. for low gain and up to 60 he/s. for high gain.
Y2 Amplifier directly calibrated in Volts £100 0 0
AIRMEC TYPE 723 SINGLE BEAM. Time Base lAsee.
to .5 sec. sweep, triggered or free -running. Amplifier
Frequency Response D.C. to 5 Mc/s. for sensitivity of
200 mV/em. and 30 c/s. to 30 Itc/s. for sensitivity of
20 inVlem. Automatic brilliance control. Adjustable
EAT Voltage. Maine operation £75 0 0
EMI TYPE 3794TA HIGH SPEED WAVEFORM VIEW-
ING OSCILLOSCOPE. Time Base 1.5µsec. to 50 Wee,
triggered or free running. " Y " amplifier provides
sensitivity of 2 to 120 mm/v. Time rise .07Asec. Fre-
quency response D.C. to 5 Me/s. for 2.5 db. down. Time
measurements range .1Asen with an accuracy of +3%.
Voltage measurements range 0-500V. 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/-.

£130 0 0

HIRE PURCHASE TERMS
AVAILABLE FOR THE FOLLOWING COMMUNICA-

TIONS RECEIVERS.
RCA AR -89D. 540 kcis to 32 Me/s., In good working

order. Cash Price £35 0 0
Ditto iully overhauled to manufacturer's specification,

with replated chassis and rewired where necessary,
guaranteed for 12 months £85 0 0

MARCONI CR-150. 2-60 MO, 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 H.P. Terms.

METERS
50AA D.C. M.C. Olin. ltd. Proj. Mtd 45 0
500AA D.C. M.C. 2in. Rd. Panel Mtd 25 0
500-0-500 µA D.C. M.C. 3fin. Rd. Fl. Mtd. calibrated

50-0-50 yds./sec. 30 0
1mA D.C. M.C. 21n. Rd. Panel Mtd. calibrated 3/300V.

and 30mA black scale sealed 25 0
lmA D.C. M.C. 3f in. Rd. FL Mtd. calibrated 0-15/30/45

thousand feet 35 0
1-0-1mA D.C. M.C. Wm Rd. Fl. Mtd. calibrated 100/

200/400 with centre acre sealed secondhand and
guaranteed.. 22 8

150V. A.C. M.I. 2fin. Rd. Fl. Mtd 20 0
300V. A.C. M.I. 61n. Rd. F1. Mtd. Tuner model 32

80 0
600V A.C. M.I. 211n. Rd. Panel Mtd. waterproof

Ferranti complete with series resistance 20 0

3 -RANGE MICRO-MILLIAMMETER
Basic movements 50µA D.C. M.C.
Ranges of 50µA 250AA and lmA
switched by a trigger switch in the
back, geared with sliding scale
having separate graduations for
each range. Instrument is fitted
with leads for soldering to test
prods or crocodile clips (not
supplied) 50/ -

PORTABLE METERS
Moving Iron A.C./D.C. meters, 0-160V. First grade
accuracy. 8in. mirror scale. Wooden case with hinged lid.
Unused, in perfect order and guaranteed. Small quan-
tity available only at a reduced price of.... £3 0 0
Moving Iron Everett Edgecumbe First Grade Mirror
Scale 0-160 VAC at 400 to ,2000 c/s. Wooden case with
hinged lid £4 0 0

POWER UNIT DRAWERS
RECEIVER POWER UNIT DRAWER. Input 115/230 V.
A.C. Output 6.3V. at 6A. A.C. and 250V. H.T. at 200mA.
Fully smoothed and fused. Dimensions 63 in. high x
1311n. wide and 1711n. deep. Weight 32Ib
P.P. 15/..
TRANSMITTER POWER UNIT DRAWER. Input
115/230V. A.C. Output: 6.3V. A.C. at 10A.; 24V. D.C.
at 60mA. highly smoothed to peak ripple of .1%; 24V.
D.C. at 240 mA. for control circuits, etc.; Fixed Bias
-8V.; adjustable bias from 0 to -30V.; 300V. H.T.
at 135 mA., peak ripple 1%; 300V. H.T. at 215 mA.,
peak ripple 5%. Dimensions Olin. high x 13fin. wide
x 19j in. deep. Weight 601b £6
P.P. 25/-.
Both power units are fitted with cooling blowers and
will slide into a 121in. wide rack.

AUDIO OSCILLATORS
FURZEHILL No. 1 BEAT FREQUENCY OSCILLATOR.
0-10,000 c/s; output 2 watts into 10 and 6000. Mains
operation. Fully overhauled and guaranteed £22 10 0
B.S.R. LO -50 BEAT FREQUENCY OSCILLATOR.
0-16,000 cis. Two dial differential tuning. Output .5 watts
into 6000. Mains operation. Fully overhauled and
guaranteed £30 0 0
MARCONI TF-195L BEAT FREQUENCY OSCILLATOR.
0-40,000 c/s. Output 2 watts into 600 and 2,5000. Mains
operation. Fully overhauled and guaranteed £85 0 0
GENERAL RADIO TYPE 700A WIDE RANGE BEAT.
FREQUENCY OSCILLATOR. 50 c/s. to 5 me/s. in two
ranges. Incremental frequency control. Output 150mW
Into 60011. 230V. mains operation. Fully overhauled
and guaranteed £70 0 0

MARCONI TYPE TF-866A CIRCUIT MAGNIFICATION
METER. Frequency Range 15 to 170 me/s. in four
ranges +2%. Magnification Range 60 to 1,200 in three
ranges. Tuning Capacitor 12 to 85AAF with Vernier
Tuning Dial. Fully overhauled and guaranteed £130 0 0

ALL THE ABOVE EQUIPMENT WILL BE SUPPLIED FULLY 0`17.RHAU1ED AND GUARANTEED FOR TWELVE MONTHS
FROM THE DATE OF PURCHASE.
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HIGH SPEED RELAYS
SIGMA TYPE 4C1 OR ALLIED TYPE G.
1B 1 Amp. contact, 1,0000 coil. Current 4 mA.
.5 mA. Will operate with change of current of .2 mA.
Secondhand 5/6
STEVENS ARNOLD TYPE 858 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 15 mA., with coils In series and 30 mA. with coils
m parallel. Secondhand 5/ -

POST OFFICE RELAYS
Secondhand -guaranteed.

Type 600: 6000 Coil, 2 CO contacts 6/6
Type 3000: 6000 Coil, 2 CO contacts 7/6
Type 3000: 1000 Coil, 24B +24M contacts. Operates on
6V. 7/6

MINIATURE AND MIDGET RELAYS
STKX-20. (Allied Control), 2 CO contacts at 2 Amps.
3000 Coil. Operating current 35 mA., release 20 mA. 5/-
55251 (RBM), 1M contact at 1 Amp., 2700 Coil, Operat-
ing current 35 mA., release 10 mA 3/8
55252 (REM), 3M contacts at 1 Amp., 2700 Coil, Operat-
ing current 45mA., release 25mA 5/-
55836 (RIM), I CO contact at 2 Amp., 3000 Coll.
Operating current 40 mA., release 20 mA 3/6
S.T.C. Relays, secondhand, in good condition and guaran-
teed. Overall dimensions limn. x Itin. x tin.

1M Contact at 5 Amps., 2500 Coil. Operating current
40 mA., release 15 mA 6/6
2 C.O. bifurcated contacts at 500 mA., 7000 Coil,
operating current 16 mA., release 5 mA 7/ -

HEADPHONES
DLR (low resistance), brand new; can be used as sound
power microphones 10/-
116.30 American Lightweight Headphones, Low Im-
pedance 15/ -
Ditto with High -to -Low Impedance Transformer in-
corporated iu the cord 17/6

E.H.T. METAL TUBULAR RECTIFIERS
Half Wave: Max. r.m.s. volts 1220V. at 231A.
Screw Terminals 7/6
Solder Terminals 5/-

P.P. 9d. per rectifier.

MEDIUM POWER GERMANIUM
RECTIFIERS

TYPE G75M.
Peak Inverse Voltage 300V. at maximum rectified current
of 500mA. Screw terminals 10/6 P.P. 9d.

REVERSIBLE I2V. D.C. MINIATURE
MOTORS

Delivers approx. 5 Watts power at 7,000 r.p.m. Dimen-
sions liin. long x lain. dia. Shaft extension .0771n
dia. x .4in. long. Centre -off reversing switch integral
with the motor. Self -lubricated sintered bronze bearings.
Brand new 15/8 post free.

VENNER 8 DAY TIME SWITCHES
For plug-in mounting. 1 make and I break every 24
hours 24 -hour dial with night and day marking Con-
tacts capacity IA at 250V. Complete with key. Second-
hand, guaranteed 27/6. P.P. 3/6.

VARIACS TYPE 80
Toroidal Wound limited range Variable Transformers.
Input 200-240V.; Output 220V. at 7.5 Amps. Second-
hand, but guaranteed 54, p.p. 10/-.

MICROSWITCHES
Button type .5A 250V. contacts. 1 break and two
makes. Unused but soiled 1/6 ea p.p. 9d.
One dozen 13/8 Post paid.

DIAMOND " H " SWITCHES
1A 250V. single pole toggle switch 1./3 ea. p.p. 9d.
One dozen 12/- post paid.

SUB CHASSIS FROM TR-1985 AIRCRAFT
CRYSTAL CONTROLLED 10 -CHANNEL

TRANSMITTER -RECEIVER
Transmitter Chassis Type 81,
Frequency range 100-25 mc/s. Consists of 4.86 me/e.
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 CV136, A.F. modulated at QV04-7
and finally amplified at TT 15. PRICE, complete, but
less valves 3/6. P.P. 2/9.
Modulator Chasse. Consists of microphone amplifier
CV131. Telephone Amplifier CV 136 and push pull
audio amplifier -two CV 133. Less valves 5/-, p.p. 2/-.
Receiver Chassis type 114.
Frequency range 100-125 me/s. Consists of crystal oscil-
lator tuned to the third harmonic, CV -136, trebler, CV -136
and doubler CV -138, tuned RF stage C1-138 and Mixer
CV -138. Less valves 5/-, mp. 2/6.
I.P. 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/s. Bandwidth 90 Ws.
Less valves 5/-. MP. 3/6".
For val Vet, 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 mechanism
is mounted. PRICE 17/6. P.P. 5/,

RATCHET MOTORS I2v.

1 Amp. (Impulse Motor) 5.75

ohms 3/6 each
Packing and postage 1/6

0A2 .. 6/-
OAS -10/.
OB2 .. 6/.OB3 .. 8/--313200B 5/.

3045 301-
3CX100A5

200/-

6F8G 6/6 .. t3/T6

6033 71-

0116 .. 1/6
TESTED and GUARANTEED VALVES 113)1:26060 2/6 DL95 7/-

DL96 7/8

yen r
KT8 27/6
KT33C 6/.

UCL83
12/6

UF80 7/6
1.11,84 8/-

0C3 .. 5/6 3D6 . . 4/- 614 .. 9/- 128117 31- 861 . 1005 .. 216 4242A 35/- 5751 .. 8/- 5949/1907 DEIL10 4/- ET36 -20/. UY4I 8/.
OD3 .. 516 3Q4 . 7/- 636 416 128J7 5/- 866A 101- 16'15.. 6/- 5517.. 6/- 5763..10/- 600/- EA76 7/6 KT66 12/6 VP13C 5/-
OZ4A 516 304 .. 5/- 6350T 4/- 128K7 5/- 869B 30/. 1632 ,. 6/- 6544 100/- 5783WB 5998 ..15/- EABC808/- KT81 17/- VR21 3/6
1A3 .. 3/- 3V4 .. 6/6 676 .. 3/6 12SN7GT 872A 20/- 1635..10/- 5643.-30/- 25/- 6006.. 9/- EA691 4/- KTZ63 9/- VR22 71-
1AH4 5/- 4B28 15/- 6J6WA 7/. 10/- 884 .. 7/- 2050..101- 6651 .. 8/- 5786 C00/- 6058...10/- EBP89 8/- MH4 5/- VR37 5/-
lAX2 10/- 41331 120/- 617 . 10/e 12Y4 2/6 931A 60/- 2050W 15/. 5654 ..10/- 5787 ..10/- 6064 ..10/- F.091. 3/- MIIL4 3/6 VR40 10/6
1B32 5/- 4035 60/- 6770 5/- 18D1 5/- 93NA 90/- 2051 .. 7/6 5663 ..10/,- 5814 9/- 6065  10/- ECC31 5/- ML6 6/- VR53 4/-
1B35A 20/-
11126 50/-

91132 100/-
5B21 25/-

6117 .. 4/-
6/17G 3/-

25L60T/G
81-

955 .. 3/-
957 .. 5/-

4022A1120/-
4024B 20/-

5670 ..10/- ..
86200810 ..:370 //: EBeCcC8321 46//: MSPEN

8/-
VR54 1/6
VR55 8/-

11341 50/- 5022 1201- 6118 9/- 25260T 6/- 958A 5/- 4033A 1.5/. 6687 - 10/- 5852 . 10/- 6111 ..15/- ECC82 6/.. MSPEN7 VR56 4/6
1B44 40/- 5R4GY 9/- 61180 7/- 28D7 7/- 991 .. 7/- 4061A 12/- 5702 ..15/- 5899A 10/- 6146 ..25/- ECC83 7/- 8/. VE57 6/-
1G6GT/G7/- 5RYWGY 6L5G 6/. 32 .... 6/. 6189 - 10/- ECC84 8/. Nall 3/6 VE65 4/ -

HA .. 3/6 15/- 6L6 . 9/- 35T  17/6 6213 ..15/- ECC.66 8/- NR16A 4/- VR66 3/-

CATHODE RAY TUBES05 6/.1LNI
51-

5T4 .. 9/-
5U4G 51-

61.611 7/-
61.7 .. 5/-

39/44 .. 3/-
41 .. . 5/-

6278..80/-
7193 2/-

ECF80 jog
ECF82 10/6

NS2 17/6
NT20 3/6

VR75-30
10/-

11E4 .. 6/-
1E5 .. 6/.

5V4G- 10/-
5Y2GT 6/-

6N7 .. 6/-
61,37(1 6/.

41kii 11/-
42 .... 5/-

SAPS ....25/- 4/11
P1 ....1.7/6 5BP1

6500//: Al2,08:37 788400271503A.

ECH35 8/.
NT18 80/-
NT99 10/-

VR78 5/-
VR91 1/6

164 .. 6/- 5Z3 .. 7/- 6SA7 71- 57 .. 6/-

....:..2409//:

3CP1 ....15/- 5CP1 301- PCC84 $/- VR92 1/-
184 .. 8/- 5Z4 .. 9/- 6SC7 71- 59.... 10/- 3DP1 ....15/- 6FP7 12/6 09D  801. 9001 .. 41- EF22 7/. PCF80 9/6 VR100 6/-
1T4 .. 4/.
1T5GT 6/.
1U4 .. 7/-

5140 7/-
6A6 .. 5/-
6A7 .. 9/-

6SC7GT 5/.
68117 31-
6837 61-

76 .... 5/6
76.... 5/.
80 6/-

33P1 ....40/. 5SP7 ....140/- 091 90/-
3JP7 ....50/- 7BP7 40/- D07-5...55/-

9003 5/6
9003 .. 6/-
9°84 - 2/8

tEEFCCL11402801111202//i/E

EF37A 8/.

EF41

PCL83 11/-
I:84425 11

VR106 3/6

1115 .. 6/-
IV .. 41-
1X2A 71.

6AB7 4/-
6AC7 3/-
6AD4 20/-

68E7 5/6
68,1,70T

6/6

83 .  10/-
83V .. 9/-
85A1 9/-

9006 . 2/8
AC/FIL 5/.
AB221 -40/

EF42 -,i/-8

EFS() 1/6,-. ,_.....- m,

rPP ECC

700 /// -:

PEN44 20/-

PEN46 6/-

VR108 3/6
VE185 2/8
VR186 4/-KLYSTRONS

1Z2 -20/.
2A3 .. 5/-

BAGS 31-
6AG7 I7.6

6SN7GT 4/-
6587 .. 3/-

86A2 716
100TH 60/-

2E25 ... , 24 726B 55 CV228 .... a
21126 .... 5721 £60 CV238 .... 25

ARP3 3/.
...ARP12 2/u,

EF80 61-
11F06 7/-

PL36 11/-
Pi ng
- -'- -

16/-
V1137 4/6
V068 4/6

2A5 .. 6/- OAKS 5/- 6V6 , 9/- 117Z6GT
£3024

2K41 .... 0 CV35 55 K301 .... f,4 ARP34 4/- EF89
PL81 10/- V8110 41-

2A615 30/- 6AK6 7/- 6V6GT 5/6 10/- 21128 .... 29 CV36 26 KRN2A .. C4 ARTI12 7/- EF91 4/-
PL82 8/6 VIM 7/-

2026 21- 6AK7 7/8 614 .. 5/- 220PA 71- 6BM6 .... 21.0 CV67 55 ERNS .... 23 ARTP2 61- EP92 3/6
PL83 11/- VU120 4/6

2026k 5/-
204 4/6
2C39A 901-

6AL5 4/.
6AM5 416
6AM6 4.1.

6X6IPT 8/-5/
6Y6G 6/-

.. /.

220TH 5/-
250TH

200/-

417A .... £2 CV116 54 KRN6/1 .. FA
723A/B.  62/10 CV129 .. £4 KRN6/2.. _ 24
726A .... £4 CV217 £3 KRN6/3 .. £5

ATP4
AI77 15)-
AW2 3/8

._EF95 5/-
EF96 3/ -
EL35 7/-

PT15 10/-
PY81 7/6
PY82 7/.

W21 .. 5/-
W76.. 5/-
Y65 5/-

2042 25/- 6AN5 15/- 7C5 .. 7/- 323B 40/- AW3 4/- EL37 15/-
PX25 10/- X61M 7/-

2C43 42/6 6AQ5 7/- 7C7 .. 5/. 350B 10/- BT45 15/.
EL41 8/-

QP25 7/- X65 5/6
MAGNETRONS2C51 15/- BABB 7/- 7E5 .. 5/- 32313 40/- BT83 60/-

E192
Q895/10 3/6 X66 ..10/-

2C52 12/- 6A87020/- 7Q7 .. 7/- 357A 80/- CL33 8/. 8/-
EL84

15VO4/712/6 X81M 7/.
2C53 60/- 6AT6 5/. 7Z4 .. 4/. 393A 20/- 2727  52/10 4353 555 M508 --=CV370 CY31 6/- 7/-

EL81 9/-
RK72 6/- 121 .  10/-

21321 6/- 6AU6 7/- 11E2 20/- 446B 10/- 2731 .... £5 5330 . - . £2 £10 COIL 71- EL91
RL18 12/6 CV52 80/-

2E26 20/- 6AV6 6/- 11F3 20/- 569 . 3/- 2339 ... . 610 706AY-GY- M518=4753 DAN 30/- 4/8
EL84 7/-

RL37 2/6 CV58 30/-
2R2 .. 4/. 6134G 10/. 12A6 3/- 703A 30/- 2748 .... £10 series 54 255 DA41 25/-

EL91 4/6
RX21A CV89 40/.

2X2A 7/- 638 .. 6/- 12A1I7GT 705A 15/- 2J49 _ .. cis 714A/Y £5 M528 -CV160 DA60 80/-
ESU150

70/- CI788 35/-
3A4 .. 5/- 6880 3/- 5/- 715A 40/- 3J31 .... £10 25 DA90 3/-

30/-
8130P 8/- CV117 30/-

3A5 .. 5/- 613A6 6/- 12AT7 6/- 717A 4/- 4331 .... £35 720CY £8 CV991 .... 27 DA100
EY51 81-

SP2 .. 3/6 mins 30/-
3A/109B 6BE6 6/- 12AT7WA 801A 6/- 4J50 .... £35 725A ..  52/10 CV994 .... 57 100/. 8TV280/80 CV289 40/-

30/- 6BR7 12/6 10/- 803 -301- DAF91 6/. EY86 10/- 30/- CV538 61-
cv4661.00/-3A/147J 601 .. 2/6 12A117 6/- 805 ..30/- SPECIAL OFFER DAF96 7/6 EY91 31- T41  .12/6

40/-
3A/1483

8C5 .. 8/-
6160 5/-

12AU7WA
10/-

807 .. 8/8
811 ..20/- Any twelve of the types (in any combination)

DF64 10/.
DF91 5/..

EZ80 8/-
EZ81 7/-

TSP4 10/-
TTI1 3/-

CV4002 8/-
CV4034 5/-

35/.
3B22 20/-

6C6 .. 4/-
6C80 7/-

12AX7 7/..
12AY7 10/-

813 ..60/-
815  301-

printed in heavy print are offered at 20/-
lus 2/- forpostage and packing.

DF92 3/6
DF9(1 7/6

FC13 15/-
0E5B 201-

TT15 351-
TT17 60/-

CV4038 5/6
CV4054

3E24 5/- 60E6 4/- 1218 3/- 829 ..25/. P 13H63 6/. GROC 201- TTR31 60/- 10/-
3B24W25/- 60116 6/- 12H6 2/- 829B 50/- We have hundreds of other types in stock. DK91 6/- GT10 10/- T7,40 40/- CV4063 10/-

3326 20/- 606 .. 6/- 121501 3/6 832 ..15/- S.A.E. for list. Please DK92 9/- GU20/21 171204 81- CV4066 5/8

31328 15/- 6E6 .. 7/. 129A7Y 8/- 838 ..16/. Please send current price DL68 101- 401- 1120 .. 816 CV4069 6/-
3E29 30/- 6P7 .. 6/- 12807 31- 845 ..25/- add 2/6 in i for packing and postage. DL92 5/-' 01150 201- 1150 .. 7/- CV4602 51 -

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 RADIO COMMUNICATIONS AND RADIO

NAVIGATION EQUIPMENT, SPECIAL VALVES, MAGNETRONS, KLYSTRONS, ETC.

Z. & I. AERO SERVICES LTD.
RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403

Please send all correspondence and Mail Orders to our
Head Office: at 14 SOUTH WHARF ROAD, LONDON, W.2. Tel.: AMBassador 0151/2
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SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms)
T.44. 6-10 amp. ultra linear, 8,000 ohm. 43% tappings 30/-. P/P. 2/-.
T.162, 5-10 amp. mid Osram 912, 6,600 ohm. 20% tappings, 30/, P/P. 2/.
T.142. 7 watt stereo amp , 9.000 ohm. 20% tappings, 28/-. PIP. 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 els).
T.55. 6-10 amp. and tuner, 300-0-300 v. 120 mA.. 6.3 v. 2.6 a., 6T. 6.3 v. 2.6 a.,

8.3 v. 1 a., 32/, PIP. 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., 271-. P/P. 2/6.
1.101. Two 5-10 amp. Low loading, 300-0-300 v., 150 mA., 6.3 v. 4 a., cT. 6.3 v.

1 a., 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.

/9.
T.141. 3 -watt, 300-0.300 v., 60 mA., 6.3 v. 1 a., CT., 6.3 v. 1 a., 22/, P/P. 2/-.
TRANSISTOR TRANSFORMERS. (Drivers for Single Ended Push -Pull).
1283. Ratio 3.6: (1 +1) Two 0072's 200 mW., 10/-. P.P. 9d.
T204. Ratio 5.5: (1 +1) Two 0081's 500 mW., 11/-. PIP. 9d.
All transformers fully guaranteed, all shrouded fully except TI40 and TB Write
for our fully illustrated catalogue, with all data.
SPECIAL OFFERS T41 and T65, HH/-; T143 and two T142',, 82/-. P/P. 3/6 on both.
Mallard's latest Publication detailing the complete range. "CIRCUITS FOR AUDIO
AMPLIFIERS," 6'6. P/P. 1/.
MULLARD REFERENCE Manual of Transistor Circuits 1233. PIP, I: -
SOUTHERN TECHNICALSUPPLIES, 83, Station Road, Ports lade, Sussex

THE HIGH-FIDELITY i

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.B.. Collaro, Lenco, Aeon, B. J. Philips, Lustra-
phone, Record Housing. Ferrograph. Vortexion, Brenell, Wearite, Tenney, Lowther,
Runkle, Fl -cord. etc.
Hire Purchase Terms available  "Comparator" Demonstrations

WORLD WIDE EXPORTERS
* OVERSEAS ORDERS SENT FREE Ocr PURCHASE TAX

AND SHIPPED PROMPTLY AT MINIMUM COST *
C. C. GOODWIN (SALES) LTD.

(Dept. W.22) 7, THE BROADWAY, WOOD GREEN,
LONDON, N.22 iittd Tel. BOWes Park 0077,8

SALES MANAGER :
IRONDATE WHARF RD., PRAED ST., LONDON, W.2

Telephone : PADdington 2231 (6 lines)

NYLON P.T.F.E.
ROD, BAR, SHEET, TUBE, STRIP, WIRE

No quantity too small. List on application.

BRASS  COPPER  BRONZE
ALUMINIUM  LIGHT ALLOYS

H. ROLLET & Co. Ltd.
6 Chesham Place, S.W.I. BELgrueio 4300

ALSO AT LIVERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS.

Instrumentation at its best .

Slrem ELECTRICAL INSTRUMENT CO. LTD
WOODLAND ROAD, TORQUAY Tel. 6382213

LAWSON

75

LICHT
DOT Put

so

LAMSON TUBE TRIM NEW SILVER
ACTIVATED SCREEN AND
'MICRO FINE' ALUMINISED

SIMILAR TUBE REBUILT
OR RECUNNED BUT NOT
RESCREENED

BRILLIANCE CONTROL

EXPRESS SERVICE
Orders received by 3 p.m. are dis-
patched same day. Special direct
services to Ireland and Scotland.

LAWSON TUBES
156, PICKERLEIGHS 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 10% 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 gettermg, brand new direct replacement electron
guns by Britain's premier manufacturers. Mul lard, Mazda,
Emiscope. Brimar, Emitron, E.E., Cossor. etc.

ALL MAKES AND TYPE. FROM STOCK.
Lawson. the ONLY tubes which are guaranteed correct and direct
replacements for types

12" - (4:10: 0
14" - f5: 5:0

15"-17" - f5 :15 :0
CARR. & NS. 7/6.

C.O.D. or C.W.O.
10' -

Gladly refunded if you
wish to return your old

tube
(excepting 12")

O o0
O Oo 0
000.300

TELEPRINTERS . PERFORATORS

REPERFORATORS . TAPE READERS
Picture Telegraph Equipment: Morse Equipment:
Pen Recorders; Switchboards; Rectifiers; Tape
Pullers ant Rewinders; Motors; Suppressors; Tele-
printer and Teletype Tables; Silence Covers:
Terminals; V.F. Equipment; Telephone Carriers
an I Repeaters; Send/Receive Low and High Pass
Filters; Teleprinter Testers; Relay Testers; Oseil-
I) icopia; Valve Testers; Electric Meters; Tele-
printer and Teledeltos Paper; Plugs; sockets; Key,
Push Miniature and Other Switches; Cords and
Cables; Relays and Relay Bases; Counters; Ijni-
selectors; Telegraph and Mains Transformer,:
Racks and Consols; Miscellaneous Accessories.

BATEY & CO., GAIETY WORKS
AKEMAN STREET, TRING, HERTS.

Ring: TRING 2183 or 2310
CABLES: RAHNO TRING

A.R.R.L. RADIO AMATEURS
HANDBOOK 1961 32'6

Postage 1,9
Telecommunications, Principles and

Practice by Perkins. Postage 1/- 21/ -
Radio Valve Data, new 7th edition, by

Wireless World. Postage 9d. 6/ -
Radio Amateurs Examination Man-

ual by R.S.G.B. Postage 6d 5/ -
Amateur Radio Call Book by

R.S.G.B. Postage 6d 4/-
Mullard Reference Manual of

Transistor Circuits. Postage 12/6
Principles of Semiconductors by

Scroggie. Postage 1/- 2I/ -
High Fidelity Sound Engineering by

Crowhurst. Postage 1/3 50/ -
Surplus Radio Conversion Manuals,

each. Volumes I, 2 and 3. Postage 1/- 24/-
Hi-Fi for Beginners by Borwick.

Postage 8d. 7/6
Coil Design and Construction Man-

ual by Sinclair. Postage 6d 5/ -
Radio and T.V. Tube and Tran-

sistor Equivalents Manual by
Babani. Postage 9d. 9/6

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,

LONDON, W.C.2 (adjoining Lisle Street)

*TANNOY
For sound sense

WEST NORWOOD, LONDON, S.E.27

GIPsy Hill 1131
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Wireless World Classified
Rate 9/- for 2 lines or less and 4/6 for every additional

one or part thereof, average lines 6 words. Box Numbers
2 words plus 11-. (Address replies: Box 0000 eio "Wireless
World" Dorset House, Stamford St., London, S.E.1.) Trade
discount details available on applicaticn. Press Day October
1961 issue, Thursday, August 31. No responsibility
accepted for errors.

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers' guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have detosiorated 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
TELECOMM VHF D/S/H communication

receivers, completely transistorised. TR5
141/149 mc/s, TR7 115/135 mc/s, TR9 70/86
mc/s. TR11 50/60 mc/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.

19532
RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

HRO Rx's. etc. AR88, CR100, BRT400,
G209, S640, etc., etc., In stock.-R. T. &

I. Service, Ashville o:d Hall. Ashville Rd.,
London, E.11. Ley. 4986. (0053

5 -J-3 Collins, .5Mc/s-30.5Mc/s; Rani-
'. crafter's S -36A, 27Mc/s-145Mc/s, S-27CA,

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

NEW TEST EQUIPMENT
HEATHKITS can now be seen in London and

purchased on easy terms; free brochure.-
Direct TV Replacements, Ltd., Dept. W.W.
22/9, 138, Lewisham Way, S.E.14. Tide9wa24y
6666. [0
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 18inX 18in X 13in, 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

TELEQUIPMENT serviscope, S31, single beam
D.C. to 6Mc/s, time/voltage calibration,

hardly used; sacrifice, £50.-Ball, " Senga,"
Herington Grove, Hutton, Brentwood, Essex.

[9663
SIGNAL 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. [0056

NEW COMPONENTS
LINE output transformers and scan coils

to, most makes, exact replacements, from
25/- used, and 45/- new; send s.a.e. for imm.
quote; lust 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. Brpckley 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 Radio

Control. Ltd., 93 (c) North Rd.. Brighton.
(0193

NEW GRAMOPHONE AND SOUND
EQUIPMENT

SAVE on tapes, ask for Sound News im-
ported tape; list; see trade-Box 5044.

[0131
GLASGOW.-Recorders bought, sold, ex -
%I changed; cameras, etc., exchanged for
recorders or vice-versa.-Victor Morris 343,
Argyle St.. Glasgow, C.2.

Advertisements

It took

10 YEARS.. 111

P.4160 Transformer
PRICE

' 210'Ten years' develop-
ment and research
are behind this newest Partridge Push -
Pull Output Transformer.
The Partridge P4160 transformer is a
wide frequency range U.L. transformer.
We regard this new transformer as the
biggest step forward in Audio output
transformer development in the last
decade, i.e. since we produced the
famous CFB range in 1950. We would
stress that we consider this to be the
finest transformer it is possible to
manufacture with present known
techniques.
Primary resonance greater than 100 Kc/s.
Primary resonance impedance: 1,2000at 100 Kc/s

9000 at 80 Kc/s.
Specially balanced leakage inductance between
various sections.
Very low D.C. resistance on primary and secondary
windings.
Power rating: 20 watt, 20 cls-50

35 watt, 25 cis -30 Kc/s.
Enclosed in robust steel shielding case, resin
filled, suitable for H2 operation.
Weight: 10f lbs.

Post the coupon now for latest release
details on this new type.
r mmmmm I=

To Partridge Transformers Ltd.,
Roebuck Road, CheSaington, Surrey

Latest Release on the P.4160 please

NAME

ADDRESS

WW/9/61
ONO MN MN MN VII 1111111 MID NIP MO

NEW GRAMOPHONE AND SOUND
EQUIPMENT

'T'APE decks and recorders by: Ferrograph.
Vortexi n, Brenell, Telefunken, Reflects -

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-
dust)y. Specialist audio service and sound
recording.
HIRE purcnase facilities available.
LAMBDA RECORD Co., Ltd., 95, Liverpool
Rd., Liverpool 23. Tel. Great Crosby 4012.

19014
" VROICA " 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

M.I. L2 portable tape recorder with Lustra-
phone hand and AP19 lapel microphones,

1956 model, serviced and maintained by manu-
facturers: £50 o.n.o.-Box 5039. [9650

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

TAPE RECORDING, ETC.
FERROGRAPH 151PS model, 12 months'

careful use; £72, in London.-Box 5045.
10137

A" your dealer for American Ferrodynamics
" Brand Five " recording tapes; the best

tape value! 10270
RENDEZVOUS RECORDS offer comprehen-

sive 78 45 33 tape to disc recording faziii-
ties.-Leaflet from 19. Blackfriars St.. Man-
chester, 3. 19386
TAPE -TO -DISC Service, E.P.s. L.P.s, stan-

dard, co.nprehensive leaflet from-Toucan
Sound Productions, 122. Fernlea Rd.. Balham,
London. S.W.12. 19656

TAPE to disc recording-reduced prices. finest
professional quality. 10in L.P. 30/- (32

mins.), l2in L.P. 35/- (45 mins.), 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/in 1,200ft L/P 22/6,

5in 900ft L/P 11/6; other grades, 7in X 1,200ft
16/6, 57rX 850ft 13/3, Sin X 600ft 12/-; Super
quality, 7in 19/3. 554in 15/3, 5in 13/9; P. & P.
1/- per reel.
EMPTY Mastic reels, Tin 2/10, 53/..in 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. 19253

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-
v.ce; new tape recorders supplied with a free
service guarantee; latest American tapes.
1,800ft 29'-. now available.-Sound News Pro-
ductions, 10, Clifford St.. London, W.1. eg
2745. [R019.2

PRE-RECORDED TAPES
PEE -RECORDED rapes.-Unique 40 -page

catalogue listing all makes, mono, stereo.
7% and 393 isp.s.; send 2/6, refundable on
first tape record purchased.-Dept. TR5, Tele-
tape. Ltd.. 33, Edgware Rd., W.2. Pad. 1942.

(0020
VALVES

VALVE cartuns by return at keen prices;
send s,- for all samples and list.-J. &

A. Boxrnakers, 75a, Godwin St., Bradford, 1.
10172

NEW and surplus valves, fully guaranteed,
huge stocks, genuine valve bargains; s.a.e.

for list; also reclaimed valves, perfect, 5/ -
maximum, plus 6d p. & P. each.-Lewis, 46.
Woodford Avenue, Ilford, Essex. [9669

VALVES WANTED
NEW valves wanted, any quantity. best cash

price by return.-Stan quantity.43. Span
Lane, West Bromwich, Staffs. Tel. Wes 2392.

(9632
ALL types of valves British or American.

transmitting and receiving; keenest cash
prices pala. What have you to er?-Write
or call Lowe Bros 9a, Diana Place. Euston
Rd., N.W 1 Tel. Euston 1636-7. [9567

WE purchase new valves, old or modern
types, for cash; full details, please, in-

cluding price required, in your first letter.-
Waltons Wireless Stores. 15, Church St., Wol-
verhampton, Staffs [0102

WANTED. EXCHANGE. ETC.
WANTED. new valves, speakers, components,

etc., for cash.-Ada Mfg, Co.. 172, Alf re -
ton Rd., Nottingham. 19676

WANTED, all types of communications re-
ceivers and test equipment.-Details to

R. T. & I. Service, Ashley Old Hall, Ashville
Rd., London. E.11. Ley. 4986. [0163
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EXCLUSIVE OFFERS
-* SCR -206 D.F. Receivers, 100 kes/18 m/es £55 0
* DFG-20 D.P. Marconi Receivers, 75/

1,500kc/s. £35 0
* SCR -625 Mine Detectors £14 10
* R.201 Triple Diversity Receivers, 1.5)

Mc/s. £125 0
* BC.003 F.M. Receivers £12 10
* 6 volt Rotary Converters with smoothing,

250 v. 80 m/a. £1 16
* 12 volt Rotary Converters with smooth-

ing, 300 v. 260 m/a £1 16
* Teleprinter Motor Rectifiers, 200/250 v

A.C. to 110 v. 0.7 A. £2 18

* CryPion Cabinet Rectifiers, 200/250 v
A.C. to 50 v. 1 A. £2 10

* Bendix Power Supply, 230 v. A.C. to
800 v. 920 mia £8 10

* EHT Rectifier, 18,000 v. I A. in cubicle £225 0
* MIT Rectifier, 3,000 v. 9 A. in cubicle £25 0
* Ekoo T -1093C ElectroMeters £55 0
* E.M.I. 3794 Waveform Monitors £185 0
* Turner Sin. dia. Milliammeters, 0/1 £4 0
* R.C.A. 920 Mole 5 -element Yagi Arrays £1 15
* R.C.A. 25 watt Projector Speakers

(range 1 mile) £14 10
* Turner 6" die. Milliammeters 0/1 £4 0
* Murphy Pulse Amplitude Analysers £275 0
* Edwards Speedivao Hi -vac Pumps,

230 v. A.0 £18 10* 311. P.O. Angle section Racks £2 10
* Dowty High Speed Registers £8 0
* 8511. Stin. dia. Steel Tubular Masts £50 0
* 75ft. gin. dia. Plywood Masts £35 0
* 201t. Alumininm self supporting Masts,

7 be. 212 10
* Ferranti 7kV A Auto Voltage Regulators 230 0
* EHT Power Supply. 7,500 v. 3.5 amps. £250 0
* ETU Power Supply, 1,600 v. 5 a-npe. £130 0
* Airport Runway Portable Floodlights.

1 kW. £10 0
* Operating Theatre Lights, 6, 12, 100,

230 v. £12 10
* American Stabilised Power Units, 1151

230 v. A.C. to 113 v. i mop. D.C. 214 10
* Tinsley AC/DC Rack Potentiometers £85 0
* Wide Band 10 -way Aerial Amplifiers £9 10
* TBS Receivers, 60/80 me/ e. less valets £4 10
* Type 56 Monitors (Indicator & PIS) ES 10
* Ave Portable Geiger Counters £8 10
* 9/250A Valves £8 10
* 3/125A Valves £6 10

40 -page List of over 1,000 items in stock available
-keep one by you.

* VT -81 Valves £4 0
* T-1131 Transmitters 235 0
* RT-173/ARC-33 Trans -Receivers £55 0
* RT-67(GRC tirans-Receivers £37 10
* Sole 2kVA C.V. Transformers 230/115 v. £18 0
* O.E. 15kVA C.C. Transformers 6.6 amps. 285 0
* E.M.I. Type 1 Pulse Generators £47 10
* Western Electric 1-20 Test Equipments HO 0
* Avtron T.31 Aircraft Systems Test sets g45 0
* Wego Condensers, 2,000 mfd. 250 v. wig. £2 0
* Cutler Hammer T.P. Auto Starters,

7.5 h.p. a 10
* Power Slider Resistances, 60 ohms 10A £2 0
* Power Slider Resistances, 60 ohms }A 8/-
* Power Slider Resistances, 1.2 ohm. 14A 14/-
* Sigma 10,000 ohm Relays S.P.D.T 151-
* Leach 150 ohm Relays S.P.D.T. 6/-
* Kerman 7,000 ohm Relays S.P.D.T 12/-
-* British Miniature Relays 1,700 +

1,700 ohms S.P.D.T. 8/-
* Laboratory Maine Filters, 2 amps. 10/-
* Twin channel Tape Recorders, 3im tape,

24 hours £175 0
Carriage extra on all above

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

WANTED, EXCHANGE, ETC.
APROMPT cash offer for your surplus brand
new valves, speakers, components, test

instruments, etc.-R.H.S.' Beverley House,
Mannville Tce., Bradford 7 [0190

TRGENTLY wanted, manuals or instruction
'1-1 books, data. etc., on American or British

Army, Navy or Air Force radio and electrical
equipment.-Harris, 93, Wardour St., W.1.
Gerrard 2504. [9623

WANTED for cash, good quality test gear,
amplifiers, Ham RXS. freq. meters, com.

RXS, microwave equipt., etc., etc.-Call, write
or send. Tel. Miller's Radio, 38a, Newport Court.
Leicester Sq., W.C.2. Ger. 4638. Est. 18
years. 19629
PROMPT cash for the purchase of surplus

stocks of televisions, tape recorders, radios.
amplifiers and domestic electrical appliances
of every description, substantial funds avail-
able. --Spears, 14, Watling St., Shudehill,
Manchester. Blackfriars 9432 (5 lines).
Bankers: Midland Bank, Ltd. 10216

REPAIRS AND SERVICE
BOULTON'S OF BRADFORD.
LOUDSPEAKER pressure unit, and microphone
repairs, D.C.B., cone assemblies and field coils
in cartons, service and satisfaction guaranteed.
-D. C. Boulton, 134, Thornton Rd., Bradford,
1,. Tel. 22838. [0171

MAINS transformers wound to any specifica-
tion.

MOTOR rewinds and complete overhauls; first-
class workmanship, fully guaranteed.
F.M. ELECTRIC Co. Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est, 1917. Tel.
54898. [0113

WE undertake the manufacture of trans-
formers singly or in quantities to any

specification; all work guaranteed for 12
months.
LADBROKE Transformer Co., Ltd., 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke
09111. [0222
SPEAKER repairs, cones fitted, fields and

clock coils wound, guaranteed satisfaction,
prompt 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. 10070
TRANSFORMERS to any specification, singles,

small or large batches, quick and efficient
service, competitive prices, estimates.-Messrs.
Newman & Son, 1, Grove Crescent, South
Woodford, E 18. [0330

MISCELLANEOUS
/TARCONI HR 110, 0.5-30mc/s, with instruc-

tion manual, good condition.-Box 5050.
[9677

METALWORK all types cabinets, chassis,
racks, etc., to your own specification,

capacity available for small milling and cap-
stan work up to lin bar.
PHOLPOTT'S METAL WORKS, Ltd., Chapman
St., Loughborough. [0208
6BA bolts with nut and washer, 12 for 1/-,

36 for 2/6; post free, trade enquiries
welcome.-Johnstone, 97. Ridley Rd., Bromley,

[9644
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 101b., length 15in,
cost £50, only £5, carr. paid, 14 -day refund
guarantee -R. Sankey, Regal, Atherstone.
Warwicks. [9586

NOTICES
TM 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, Arterbety Rd., London, S.W.20. (C173

AGENCIES WANTED
IVDUNG business partner visiting industry

in Midlands requires further agencies or
service contracts in the electronic and audio
field. Experience test gear, ultrasonics, metal
detection. transistorised equipment, high and
low power amplifiers, etc. 24 hour service
facilities available for urgent calls. Genuine
enquiries, please, to Box 5040. [9651

CAPACITY AVAILABLE
CAVE. SMITH & Co., Ltd.. Hereford.
HAVE capacity available for assembly or sub
assembly or all electronic equipment, cable
forms, looms and harnesses. Contract, sub-
contract, short runs or regular producton; de-
livery promises kept.-Tel. Hereford 6063.

10174
GERALp FISHER ENGINEERING, Ltd.,

Lancs.-All types of electronic and elec-
trical assembly work undertaken to your re-
quirements; chassis wiring, cableforms,

grogboards.-Hanmclen FtiL, .8bam, Lancs.
Shaw 7509. [9621

ERSIN

is

MULTICORE PRODUCTS
FOR ENTHUSIASTS

Savbit for the small user
The solder with a small per-
centage of copper that gives ten
times longer life to your solder-

.. ing iron bits is available in the
sA popular size one carton. It is

supplied in three specifications :
53 ft. of 18 s.w.g., 3o ft. of 16
s.w.g., or zo ft. of 14 s.w.g.:
5/- each (subject).

Home Constructors Pack

Contains 16 ft. of 18 s.w.g.
60/40 alloy wound on a reel or,
for soldering printed circuits,
35 ft. of 22 60/40 alloy
also wound on a reel. 2/6 each
(subject).

Size 2 Carton

Contains 3 ft. of 40/60 Ersin
Multicore 5 -Core Solder-
enough for about 200 average
joints. 6d. (subject).

Tape Solder Card

A real tin/lead solder contain-
ing cores of Ersin Flux. Needs
no soldering iron or extra flux.
Sufficient solder for too
average joints. 0/-.

Bib Wire Stripper and Cutter

This efficient tool strips insu-
lation, cuts wires cleanly and
splits plastic twin flex. It is
adjustable to most wire thick-
nesses. 3/6 each (subject).

Bib Tape Accessory Kit
Contains everything for edit-
ing and classifying tapes:
Bib tape splicer and cutter
(available separately, 18/6);
6 spare cutters: 24 Bib
tape reel labels (avail-
able separately, 2/6);
spool of splicing tape;
Bib data card:
Complete Kit 28/6 (subject).

gee a/so Mt/LT/coke
adveri,cemeirl /sax' cr,K,sze

If you have difficulty in obtaining any of
these items, they will be sent post free.

MULTICORE SOLDERS LIMITED
HEMEL HEMPSTEAD, HERTS

TA 4907



SEPTEMBER, 1961 WIRELESS WORLD 157

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 E22. 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.

TWO NEW LEWIS CATALOGUES- I
I The Cabinet Catalogue

p'.5." The Equipment Comparator
Catalogue

(Designed to assist your choice of cabinet and
equipment.)
Please send me details of your two new catalogues

I Name

Address

BLOCK CAPITALS PLEASE W91

; 100 CHASE SIDE, SOUTHGATE, LONDON, N.14;

Telephone: Palmers Green 3733/9666

CAPACITY RESISTANCE
SMALL electronic wiring section now available

for further orders, competitive prices.-
Box 5046. I9670

SERVICES OFFERED

ELECTRONIC
design, development, prototype

manufacture. Sub -contract work under-
taken. London area.-Box 5013. [9579

SUB -CONTRACTOR seeks extra work, W.
Middx. area, electronic wiring and assembly

undertaken to customers specifications; proto-
type and small -batch production a speciality.-
Box 5042 [9667

SITUATIONS VACANT
GHANA CIVIL SERVICE.
Applications are invited for vacancies In the
grades of Senior Master (Audio and Radio Fre-
quency), Ghana Broadcasting Service.
AUDIO frequency.-Duties: Responsible under
the Head of Engineering Training for training
In audio frequency subjects up to a final level
comparable with the B.B.C. Grade C examina-
tion. Candidates should have a thorough know-
ledge of studio apparatus and acoustics. tape
and disc recording and power equipment, and
should also have a sound knowledge of the
fundamental theory of radio frequency equip-
ment and be capable of teaching in this sub-
ject. Previous teaching experience is essential.
RADIO frequency.-Duties: Providing special-
ised courses under Head of Engineering Train-
ing on the theory and operation of radio
frequency and wired broadcasting equipment
used in a broadcasting organisation leading to
a standard approximately equal to that of the
B.B.C. Grade C examination with emphasis
on radio frequency subjects. The occupant of
the post will also be required to carry out some
operational duties.
QUALIFICATIONS.-Candidates must possess:
(I) (a) The Final Certificate of the City and
Guilds of London Institute in Electrical En-
gineering/Radio Engineering or equivalent
qualification; or (b) the Higher National Cer-
tificate or Diploma in Electrical Engineering/
Radio Engineering, or an equivalent qualifica-
tion; and (ii) AT LEAST 7 YEARS industrial
and/or teaching experience after obtaining the
qualifications in (i) (a) or (i) (b) above. Salary
in range £1.8504.2,050 per annum.
APPOINTMENTS will be made on limited
engagement terms for three tours of duty each
of 15-18 months. Entry point in the scale
depends on qualifications and experience.
Gratuity £150 per annum. Free passages for
officer, wife and up to three children under
18 years, and in addition an education allow-
ance for children when not resident in Ghana
and attending full-time school of £100 a
child for up to three children under 18 years.
Accommodation at low rental and generous
leave on full pay. Interest -free advance for
car, and car maintenance allowance may be
granted. Income tax at low local rates.
FOR application forms, please send postcard
to The Director of Recruitment, Ghana High
Commission, 248, Tottenham Court Rd., Lon-
don. W.I. 19668
BRADFORD INSTITUTE OF TECHNOLOGY.

DEPARTMENT of Electrical Engineering.
APPLICATIONS are invited fpr a Research
Assistantship in the Department of Electrical
Engineering.
CANDIDATES should have a good honours
degree or Diploma in Technology in Electrical
Engineering. An interest in research in the
field of voltage stabilizers or tape recorders
would be an advantage but not essential.
SALARY in accordance with the Burnham
Technical Award for Assistants Grade A (£.520-
Z1,000 per annum, plus training and graduate
allowances).
FURTHER particulars and forms of application
may be obtained from the Registrar (Depart-
ment 0), Bradford Institute of Technology,
Bradford, 7.
HENRY PATTEN, Clerk to the Governors.

[9657
PLYMOUTH AND DEVONPORT TECHNICAL
A COLLEGE.
PRINCIPAL: E. Bailey, B.Sc., F.R.I.C.,
A.M.I.Chem.E.
REQUIRED as soon as possible. assistant lec-
turer, Grade B, for radio officers' courses,
with opportunities for taking other radio and
electrical courses within the electrical engineer-
ing department. Candidates should hold a
First-class P.M.G. Wireless Telegraphy certi-
ficate and M.o.T. Radar Maintenance certifi-
cate. Sea -going and/or teaching experience
are added oualifications.
SALARY Burnham scale £700X£.27/10 to
£1,150 pet annum, with additions for approved
extra qualifications and training.
FORMS and particulars (s.a.e.) from Clerk
to the Governors, Education Offices. Cobourg
St., Plymouth, to whom they should be re-
turned as soon as possible. [9662
ROTHAMSTED EXPERIMENTAL STATION.

Harpenden, Herts.
STATISTICS department.
ENGINEER to assist with maintenance of elec-
tronic digital computer and peripheral equip-
ment (to be replaced by a much larger system
in 1963). Higher National Certificate or proven
practical ability. All necessary training will be
arranged. Appointment in grade of Assistant
Experimental Officer (5578 (at age 211-5957)
or Experimental Officer (51,057-51,296) de-
pending on age, qualifications and experience.
Superannuation.
APPLY to the Secretary, giving full particulars
and names of two referees. 19664

aistsAopty
HIGH QUALITY
RADIOGRAM

CHASSIS
JUBILEE Mk. 2 MODEL. £31.15.0

This is the new and improved version of
the well-known Jubilee chassis. An AM/
FM chassis with nine valves and two
diodes and including a high fidelity
amplifier providing 8 watts push-pull
output with a frequency response of
20-30,000 c.p.s. ± 2 dB. Full VHF band
(87-108 me/s) with automatic frequency
control and medium and long wavebands.
Inputs for tape recording and playback
and for all types of pick-ups; a booster
unit is available for low output pick-ups.
Separate wide range bass and treble con-
trols. Adjustable ferrite rod aerial on AM
bands and magic eye tuning. Alternative
matching for any loudspeakers.

AF208 MODEL. £23.15.0

An AM 'FM chassis providing 5 watts out-
put and covering the full VHF and medium
wavebands. Although this is the most
economically priced chassis we have ever
produced, the hand -built construction,
superior finish and high quality components
are the same as those used for our more
expensive models. Inputs for all types
of crystal pick-ups and for tape recording
and playback. Separate wide range bass
and treble controls and alternative matching
for any loudspeakers.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full
demonstration Open 9-5 including Saturdays.

NAME

ADDRESS

ARMSTRONG WIRELESS & CO LTD.TELEVISION

War-kers Road, London, N.7
Telephone: NORth 3213
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SOLDERING
EQUIPMENT
By LITESOLD

(REGD. 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

MINICOIL PRODUCTS
Manufacturers of:-

Miniature Precision Coils to 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

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

SITUATIONS VACANT
ARE you interested in joining a team of

Design arid 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

APPLICATIONS are invited for posts as
engineer technicians in radio stations in

the United Kingdom and overseas. Vacancies
are in the following grades:
ENGINEER technician I salary scale (national
rate), £1,128-£1,388.
ENGINEER technician II salary scale (national
rate), £988-£1,288.
ENGINEER technician III salary scale (national
rate) £827 (at age 26)-£988.
ENGINEER technician IV salary scale (national
rate) £666 (at age 25)-£884.
DURING service overseas additional allowances
are paid and free furnished accommodation is
provided for officers and their families.
CANDIDATES must hold City and Guilds cer-
tificates in Telecommunications or the O.N.C.
(Electrical Engineering). and must have had
training and experience in electronic work,
including, preferably, experience in high power
transmission, broadcast practice or in the
operation and maintenance of communications
transmitters and receivers and ancillary equip-
ment; knowledge of telegraph printing machin-
ery would be an advantage.
SELECTION will be by interview. The grade
of appointment offered will depend upon quali-
fications and experience. All first appoint-
ments will be unestablished but there may be
opportunities of establishment at a later date.
CANDIDATES and both their parents must
have been British subjects or citizens of the
Irish Republic at all times since birth.
CANDIDATES must be prepared to undergo a
medical examination.
APPLICATIONS in writing, giving age, quali-
fications and experience should be addressed
to the Personnel Officer, Diplomatic Wireless
Service, Hanslope Park, Wolverton, Bucks.

[9655
CENTRAL London firm requires competent

organiser of postal and equipment Kees:
age immaterial; refs. wanted: part-time appli-
cation considered-Box 5043. 10133
TRAINEE for London retail radio and elec-t trical business of good standing, good
opportunity for keen and capable man. state
age and details of career.-Box 5049. [9673

TELEVISION sales and service engineers,
good position and prospects for keen

men, old -established N.W. London Murphy
dealer, driving experience essential, state age
and details of experience.-Box 5048 (9672
PERSONAL assistant required by owner of

London retail radio and e:ectrical busi-
ness of good standing: congenial position and
good prospects for capable, conscientious per-
son; state age and details of career.-Box 5047.

19671

"
LICENSED radio engineer, preferablyA"with radar endorsement, matured for

maintenance of four ermined aircraft at
London Airport. Salary at N.J.C. rates.
Applications to Personnel Officer, Skyways, 7
Berkeley St., W.1. [9652

EDIFFUSION require test engineers. Tele-
.1% vision production experience an advantage.
Excellent rates of pay, superannuation scheme.
Canteen.-Applications to: Chief Engineer (Test
Department), Ftediffusion Vision Service, Ltd.,
Fullers Way South, Chessington, Surrey. [9589

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. 19641

RADIO mechanics required for equipment
overhaul and aircraft maintenance at

Stansted Airport. Men with sound knowledge
of service or industrial radio equipment will
be particularly suitable, but those with a sound
N.J.C. rates of pay, sick payments, contributory
superannuation scheme, paid holidays. Detailed
knowledge of T.V will also be considered.
applications to the Personnel Officer, Skyways
Ltd , 7, Berkeley St., W.1. [9653
RANK RELAY SERVICES, Ltd.-As a result

of rapid growth, it is desired to recruit
engineers -in -charge for towns in the North
and South of England. Candidates must have
had several years of engineering experience in
TV relay work. Those appointed will control
local network development, maintenance and
service operations in one of the towns in
which the Company operates. Good salary,
transport provided, contributory pension scheme,
free life assurance, etc.-Apply in writing, with
a full note of your training and experience
so far, to The Personnel Adviser (D112), The
Rank Organisation, 11, Belgrave Rd., London,

f9860

36,50 SWG -0076"-.001"
VERY HIGH SPEED

TENSIONING & DE -REELING

I

I
I

I
I

I

I.

I A FEW USERS :
I 1A.E.I. HONEYWELL CONTROLS,

B.B.C. & PHILLIPSB.B.C. I
6.1.0.0. KELVIN & HUGHES

1 B.S.R. JOSEPH LUCAS
I B.T.R. MULLARD
IBUSH PIRELLI GENERAL

ULTRA PLESSEY
I E. K. COLE R. B. PULLIN
: E.M.I. ENGLISH ELECTRIC
I PYE 8. SMITH & SONS
I FORTIPHONE SPERRY GYROSCOPES I

I
FERGUSON STANDARDTELEPHONES II
G.E.C. DE HAVILANDS

ll SHAWNDEL FLYERS L'I D., II
I DEPT. WW86I, 72 QUEEN STREET, I
I MAIDENHEAD, BERKS, ENGLAND.

Tel. 890 and 5723.
IN min im mi no um am moo la

I

I

I
I
I

I

I
I

I

I

I

I

I

RACKS & PANELS
All types, open and enclosed, to
G.P.O. or customer's specification.

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. Telephones:
Wellington Crescent, MALden 0334 & 2988
New Malden, Surrey
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CABINETS, ENCLOSURES AND EQUIPMENT
BY STAMFORD

HI -FIDELITY EQUIPMENT
SPEAKERS Cash H.P.

Price Dep. 18 31.31.
Goodman Sin. Aziette 213 12 1 26/5 6/4

10In. Azion 110 L5 0 0 20/- 9/10
121n. Axton 300 . 811 5 9 95/2 10/10

Wharfedale 10in. Golden/FOB 88 6 7 88/4 8/ -
CHASSIS
Armstrong Jubilee Mk. II 880 9 0 121/10 29/8

Stereo 55 CM 12 0 114/6 2216
Stereo 12 31k. II £44 2 0 176/5 42/4

22E1 48th. x 161n. DECK
B2/EX 481n. x 180in. DECK

PRICE 622/-I- or 14/8/- Deposit. 18 payments of 22/8.
PRICE 823/17/6 or 84/15/6 Deposit. 18 payments of 24/b
Also supplied at same prices with tape or record storage on
left and deck 33In. long.

Write for lists of 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 12/6. England and Wales. 25/- Scotland.

Visit our Hi -Fidelity Showrooms at:
84/86/98 Weymouth Terrace. off Hackney Road,
LONDON, E.E. Telephone: SHO 5008.

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. 04)

"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
tin. L4 0 0 f4 10 0
4in. MW L4 10 0 a 0 0
4in. AW LS 0 0 LS 0 0
5in. 2 volt L5 10 0
5in. 12 volt LS 0 0
6in. CS 10 0
7in. MW LS 0 0 LS 0 0
7in. AW LS 10 0 LS 10 0

2lin. MW. L6 10 0 L6 10 0
2Iin. AW a 0 0 0 0 0

MW = Magnetic Focus
AW = Electrostatic Focus

Plus I0/- 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

SITUATIONS VACANT
SENIOR technician required for the mainten-

ance of two 6 MeV. Linear Accelerators and
one 2 MeV. Van de Graaff X-ray generator.
GOOD general electron.c and micro -wave back-
ground essential; experience on linear accelera-
tors desirable, some knowledge of radiation pre-
cautions and safety procedure would be helpful:
salary rising up to £905 plus £30 London
Weighting.-Applications should be addressed to
the House Governor, Royal Marsden Hospital,
Fulham Road, London. S.W.3. [9665

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 5041.

[0331
VHF/UHF radio engineer for planning multi-

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
offe' ed 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.I.
AIR Ministry have vacancies for Civilian

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 sma:I deduct:on 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

TNTERNAT1ONAL AERADIO, Ltd., has
A 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 comma.
Equipment; appl,cations ex -service personnel
or fully skilled categories welcomed; posts are
permanent and pensionable; normally accom-
modation is provided with tax free emoluments
equated to local conditions; additional marriage
and clit.d allowances; free air passages and
insurance; kit allowance; generous U.K. leave;
apply in writing.-Personnel Manager, 40, Park
St.. W 1 [0262

RANK RELAY SERVICES, Ltd.-As a result
of rapid growth, It is desired to recruit a

regional engineer for the South -East of
England, stationed in Brighton. Candidates
must have had several years of TV relay ex-
perience at a supervisory level in an engineer-
ing capacity. The regional engineer will be
responsible for the overall engineering, for the
engineering/service staff, and for the develop-
ment of operations in towns in his region.
Good salary, car provided, contributory pen-
sion scheme, free life assurance, etc.-Apply
in writing, with a full note of your training
and experience so far, to The Personnel
Adviser (D111). The Rank Organisation, 11.
Belgrave Rd., London, S.W.1. [9661

ra.S.I.R. requires assistant experimental
I-0 officer/experimental officer at Radio Re-
search Station, Ditton Parke Slough, Bucks,
to prepare abstracts of scientific and technical
articles on radio research and development.
Quals.: G.C.E. " A " level in 2 science or
maths. subjects. Over 22, pass degree, H.N.C.
or equiv., preferably in physics or electrical
engineering generally expected. Experience in
radio research development, or communication,
ability to read technical papers in French,
German or Russian an advantage. Salary:

E.O., £450/10 (age 18)-£776 (age 26)-
£957. E.O., £1,057-E1.296.-Forms from
Ministry of Labour, Technical and Scientific
Register (K), 26, King St., London, S.W.1,
quoting A.104/1A. Closing date 8th Septem-
ber, 1961. [9659

THE SCIENTIFIC CIVIL SERVICE needs
men and women for pensionable posts as

(a) experimental officers, and (b) assistant
experimental officers in mathematics, physics.
meteorology, chemistry, metallurgy, biological
sciences, engineering. miscellaneous (geo'ogv,
library and technical information services);
candidates must, on 31.12.61, be at least 26
and normally under 31 for (a). and at least
18 and normally under 28 for. (b): qualifica-
tions should normally include H.S.C. or G C.E..
or equivalent, or H.N.C.. a university degree,
or a diploma in technology; provisional ad-
mission if taking examinations in 1961: inner
London salary scale (a) £1.147-£1.396: (b)
£503 (at 18) to £856 (26 or over) rising to
£1 038; promotion prospects; further education
facilities.-Write Civil Service Commission. 17,
North Audley St., London, W.1, for applica-
tion form, quoting 8/94-95/61. F9675

COYNE'S NEW
PIN -POINT T.V. TROUBLES

TAKES HEADACHES OUT OF ALL

SERVICING PROBLEMS !

TV TROUBLES
INN MINUTES

wow

Your most useful on-the-job "tool"!
Quickly and easily pin -points the
exact trouble in any T.V. set.
Covers 70 symptoms, 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 aggrava-
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 its 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 spent
nearly E50 on technical books over the past 5 years
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!

I Mail Order Division, (Dept AW2), 1
I SIM-TECH BOOK COMPANY, I

Gater's Mill, West End,
Southampton, Hants.

ID RUSH TV. Troubles 31/6 plus 116 postage.'
I for 7 day FREE TRIAL as per offer.

Tick here if enclosing full price, we pad
postage. Same 7 day money -back guarantee. I

I NAME

!ADDRESS

City County
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SITUATIONS VACANT
TEST engineers. -Applications are invited
1 from test engineers with previous industrial
expetience 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, Redif on, Ltd., Broomhill Rd.,
m W.18. [0252
WAR OFFICE requires numerous Technical

Assistants for wide variety of duties in
Army workshops and technical establishments.
Vacancies exist for workshop foremen, work
study practitioners, inspectors, planners,
demonstrators, instructors and technical
authors. Work covers wide variety of
mechanical, electrical and electronic equipment
including guided weapons and vacancies exist
in various locations in the U.K., e.g.: Mech-
anical (Ashchurch, Old Dalby Donnington
!Shropshire], Chilwell, and Northern Ireland).
ELECTRICAL and electronic (Warminster,
Tidworth, Ashchurch, Old Dalby, Woolwich,
Donnington !Shropshire], Aldershot, Larkhiil,
Arborfield, Newark. Bovington, Shrivenham,
and Northern Ireland).
FOR appointment as Technical Assistant,
applicants should possess O.N.C. in electrical
or mechanical engineering as applicable or
equiv. Goals. Successful completion of an
artificers' course in R.E.M.E. or foreman of
signals course may be accepted in lieu.
Candidates should preferably have served
recognised engineering apprenticeship and
knowledge of Service equipment would be
advantageous. Training can be provided to
successful candidates lacking equipment know-
ledge and for work study appointments.
Willingness to continue studies for H.N.C. at
the department's expense would normally be
expected and up to one day a week for
attendance at a technical college is likely to
be granted. For certain appointments the
ability to write clear and concise English is a
decided advantage.
CHIEF TECHNICAL ASSISTANTS are also
required for work on electronic Army equip-
ment. Vacancies exist at Woolwich and
Malvern only. For appointment, as a chief
technical assistant the candidate is expected
to possess as a minimum the quals. applicable
to a technical assistant and in addition to
have several years experience in one or more
of the branches of engineering applicable to
radar, guided weapons or Servo mechanisms.
Knowledge of R.E.M.E. repair procedure an
advantage.
OPPORTUNITIES for promotion, and for
appointment to established pensionable posts,
will occur from time to time for both technical
assistants and chief technical assistants.
NATIONAL salary scales: Chief technical
assistant £988 rising to £1,128 p.a. and
technical assistant £827 to £988 p.a. (minima
finked to age 26). These scales attract where
applicable a London weighting addition of
£40 to £45 p.a. Application forms from:
Manager (PE 2338), Ministry of Labour,
Professional & Executive Register, Atlantic
House, Farringdon St., London, E.C.4.
APPLICANTS should state on the application
form the grade of appointment for which
they wish to be considered and indicate any
of the locations at which they are not pre-
pared to accept an appointment. [9654
THE SCIENTIFIC CIVIL SERVICE needs men

and women for pensionable posts as assis-
tants (scientific), ages at least 17 and normally
under 27 on 31.12.61 with appropriate educa-
tional or technical qualifications (normallyG.C.E. with passes at 0 or A level in 4 dis-
tinct subjects including English language and a
scientific or mathematical subject, or O.N.C.,
or equivalent qualifications) and at least 1year's experience in: (i) engineering or physi-
cal sciences, or (iii chemistry. bio-chemistryor metallurgy, or (iii) biological sciences, or
(iv) geology, meteorology, or skilled work inlaboratory crafts such as glass-blowing;
national salary from £354 (at 17) to £551 (at
25 or over) rising to £723; promotion pros-
pects, 5 -day week generally. -Write Civil Ser-
vice Commission, 7, North Audley St.,London, W.1, for application form, quoting
S/59/61. 19674

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 with and building radio apparatus-
" as you learn "-Free brochure from Dept.
W.W.10. Raldostructor, Reading. [0241
riITY & GUILDS (electrical, etc.), on " No
4., Pass -No Fee " terms, over 95% successes.
-For details of modern courses in all branches
of electrical engineering, applied electronics,
automation, etc., send for 1118 -pave Hand-
book -free and post free.-B.I.E.T. (Dept.
388A), 29, Wright's Lane, London, W.8. [0017

TUITION
BRADFORD INSTITUTE OF TECHNOLOGY.
DEPARTMENT of Electrical Engineering.
A FULL-TIME post -graduate course, of 12
weeks' duration, on Transistors and Transistor
Circuit Design will be held commencing Sep-
tember 18, 1961. -Further information may be
obtained from the Head of the Department of
Electrical Engineering, Bradford Institute of
Technology, Bradford, 7. [9658

As old as the
"Wireless World "!

WE -7-41. 41

COMPONENT DISTRIBUTORS
Guaranteed components -

made specially for us :-
1% 151. SILVER MICA CAPACITORS

84 standard values always in stock.
5-1000pF 9d. 1200-2000pF 1/-
2200-3000pF 1/3 3300-5000pF 1/6

Ilin. die. POTENTIOMETERS tin. shaft
30K, 25K, 50K, 100K (linear), 260K, 600K, 15, 2M

(log.) 3/.. With switch 4/6.
MINIATURE MAINS TRANSFORMERS

Pri. 0-200-220-240 v. See. 250 v. 40 riuk., 6.3 v. 1.5 amp.
Stack size 2/ x 11 x ills., 14/6.

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 5% tol.

" Preferred value " range (144 values, 120 to 10 MO)
watt, 1' x 5/32' or / watt, r a 5/31"....6d. each.

WIMA "TROPYDUR " PAPER CAPACITORS
Flat oval shape. Small size. Glazed surface.

mfd. tol. 250V 500V mid. tol. 250V 500V
.01 20% 6d. 7d. .15 10% 1/1 1/2
.015 20% 6d. 7d, .22 10% 1/3 1/4
.022 20% 8d. (H. .25 10% 1/3 1/4
.033 20% 8d. 9d. .33 10% 114 1/6
.047 20% 9d. 10d. .47 10% 116 1/9
.068 2o% lOd. lid. .68 10% 1/7 2/3
.1 10% 1/- 1/1 1.0 10% 211 2/6

"SURPLUS" HIGH STABILITY RESISTORS
Best makes. Largest selection available. 145 standard

values plus many others.
5% 1W. 7/d. 4W. 9d. 1W. 10/di

10d. 4W. 1/- 1W. 1/3
I% 9W. 1/3 tw. 1/6 1w. 1/9

Ordinary Carbon Resistors 4W. 3d., 4W. 41, 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 aided.

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 din.)
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 -aided chassis in 16 s.w.g.:

48 sq. in. 4/- 176 sq. In. 8/- 304 sq. in. 12/-
80 sq. in. 5/- 208 sq. in. 9/- 336 sq. in. 13/-

112 sq. in. 61- 240 sq. in. 10/- 368 sq. in. 14J-
144 sq. in. 71- 272 sq. in. 111- 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 (lin., tin., or tin.), 6d. per bend.

STRENGTHENED CORNERS 6d. each corner.
PANELS

Any size up to 3ft. at 4/6 sq. ft.
Postage (sq. in.): 72 9d.; 108 1/3; 144 1/6; 422 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
STEREO Control Unit ....E12 12 0
STEREO Main Amplifier.. £13 13 0
Mk. II Control Unit £7 17 6
B.P.L Mum Amp. 10/12 W £12 5 0
"MAGNUM "20 W. Power

Amp. £21 2 6
'PRODIGY'8/9W.Integrated£12 10 0
BANTAM'S/4W.Integreted £7 10 0

BUILT
£15 0 0
£16 0 0
£10 17 6
£14 5 0

£23 12 6
£15£8 15 0

5 0
Building instructions 2/6 each.

(Bantam 1/6. Magnum 9/.).

Please add postage for all orders under £2

H. L. SMITH & CO. LTD.
287/288 EDGWARE ROAD, LONDON, W.2

Telephone: Paddington 5891/7595

TUITION
'CULL -TIME courses for P.M.G. Certificates,

C.G.L.I., Telecommunications and Radar
Maintenance Certificates. -Information from
College of Technology, Hull. [0111
FIND TV set troubles in minutes from that

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, 5.8. 10089
RADIO and TV servicing, all aspects from

basic principles, guaranteed coaching for
City & Guilds, R.T.E.B. Cert., Brit.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 tne 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-
field Rd., London, N.8. [0088
WIRELESS -See the World as a radio officer

in the Merchant Navy; short training
period, low fees scholarships, etc., available
boarding and day students, stamp for prospec-
tus -Wireless College, Colwyn Bay. [0018
BATTERSEA COLLEGE OF TECHNOLOGY,

London, S.W.11 (Spectroscopy Section). -A
course of 6 evening lectures on " Solid State
Devices," will be given on Thursdays, 7 p.m..
commencing 5th October, 1961; fee 10/ -.-
Details and application forms may be obtained
from the Secretary (Spectroscopy Courses).

f 9666

TV and Radio.-A.M.Brit.I.R.E., City and
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 -
Page Handbook-free-B.I.E.T. (Dept. 397A),
29, Wright's Lane, London, W.8. [0016
" HOW and Why " of Radio and Electronics

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, Raidostructor,
Reading. [0240
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

BOOKS. INSTRUCTIONS. ETC.

WEBB'S log -book for recording signals
heard and worked, 112 pages 93/,,inX gin.

approved format, semi -stiff covers, excellent
value, 6/1 post free, or callers. 5/4.-Webb's,
Radio. 14, Soho St., London, W.1. 10021

" WIRELESS Servicing Manual." By W. T.
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 handier 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. By post
18/8 from Iliffe Books Ltd.. Dorset House.
Stamford St.. London. S.E.1.
" BASIC Mathematics for Radio and Elec-

tronics." By F. At Colebrook, B.Sc.,
D.I.C.A.C.G.I. Revised and enlarged by J. M.
lead, M.A ,Cantab.) Presents in readable
form a complete course in basic mathematics
for engineering students of all kinds andleads on to the more advanced branches of
mathematics of increasing importance to radio
engineers. In this edition the chapter cover-
ing the application of mathematics to radio
has been revised and enlarged, while new sub-
jects covered include Stability, Linear Differ-
et.tial Equations, Elementary Statistics, Short
Cuts tr Numerical Calculations and an Intro-
duction to Matrices. Will be invaluable tothose requiring a refresher course as well as
to those without previous knowledge of the
subject. 17/6 net from all booksellers. By
post 18/6 from Iliffe Books Ltd.. Dorset House.
Stamford St.. S.E.1.
" 'TELEVISION Engineering Principles and1 Practice, Vol. III, Waveform Generation."
By S. W. Ames, B.Sc.(Hons.), A.M.I.E.E.. and
D. C. Birkinshaw, M.B.E., M.A., M.I.E.E The
third volume of a comprehensive work on the
fundamentals of television theory and prac-
tice, written primarily for the instruction of
BBC engineering staff. This volume gives the
application in television and sinusoidal, rectan-
gular, sawtooth and parabolic waves and shows
the mathematical relationship between them.
The main body of the text is devoted to the
fundamental principles of the circuits com-monly used to generate such signals, the treat-
ment being largely descriptive in nature and
therefore less mathematical than that of the
previous volume. The work is intended to
provide a comprehensive survey of modern
television principles and practice, 30/- netfrom all booksellers. By post 31/- fromIliffe Books Ltd., Dorset House, Stamford St.,
London, 5.E.1.
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" PUSH-PULL SIX "
(6 Ediswan Transistors and 2 Diodes)

6i x 4} x I iin. approx.

Medium,
Long Wave
and Trawler
Band to 80

? metres.
XCIOI's

,...000.04*"." pushM-pwu 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 E6/19/6, p.p. 2/6.
" Worked first go-speaks well for the clarity
of your diagrams. Trawler Band particularly
good! ' Home," Luxembourg,' and many.
ocher stations, and all at good volume.'
-N.B., Penzance, Cornwall. " Super car
radio!"-G.S., Liverpool.

POCKET FIVE
(5 Ediswan and Semiconductors Transistors
plus 2 Diodes).
MEDIUM, LONG WAVES AND TRAWLER
BAND.
Case as ' New Pocket Radio.' 3in. Speaker.
Home, Light and Radio Luxembourg too.
TOTAL COST OF ALL PARTS REQUIRED
E4/19/6, p.p. 2/6.

ALL PARTS SOLD SEPARATELY.

" TRANSONA-FOUR "
(4 Ediswan Transistors and 2 Diodes)

Medium/ LongVVaves.
Ferrite rod aerial.
Two R.F. stages for
super sensitivity. A
test receiver tuned
in many stations
including Luxemburg
one evening. Mini-
ature speaker. May

be built for 01716.

NEW POCKET RADIO
(6 Transistors and 2 Diodes)

XCIOI's push-pull
output. Super sensi-
tive. 2 R.F. stages.
Test receiver, Home,
Light (L.W. and
M.W.), Radio Lux-
embourg, and many
others loud and clear
We can supply all

parts for E511916, p.p. 2/6. All parts sold
separately. (3in. high grade speaker.)

" EASY THREE " (L. & M. to 80 m.)
3 Transistors and 2
diodes. Test receiver
Home, Light, Radio Lux-
emburg and many others.
Ferrite rod aerial. May
be built for 49/6. With
" Sonotone " miniature
earpiece.

Parts 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 If-. (H S 30).
21in. x in. deep. 3 ohm. Moving Coil Speakers
first grade. 16/6, post free. Sensitive balanced
armature headphones (unused), 9/..
Ex. P.O. Transformers 2in. x I lin. Im-
pregnated. 300 ohms Primary, 5 ohms
(approx.) secondary. Boxed, brand new, 3/6.

ALL PARTS SOLD SEPARATELY
AFTER SALES SERVICE

RADIO EXCHANGE COMPANY
27 HARPUR STREET,

BEDFORD (opposite Co-op.)
Phone: 2367. Closed I p.m. Saturdays.

A()

The finest method

for cleaning records
Already over 200,000 enthusiastic users

THE tc TtHit Vug "
AUTOMATIC GRAMOPHONE RECORD CLEANER

Price reduced to 17/5 (plus 5/10 purchase tax)
from avr local dealer or

CECIL E. WATTS LTD.
Conxnnate and Errata,' ,Snund Reeordina and Reproduction,

Darby House, SUNBURY-on-THAMES, MIDDX.

DAMAGED METER?
Have it repaired by Glasers

R,duci °vet hi aCs by tat ieg your damaged
El ctric I M:asurinct Instruments repaired
by L. Graz -r & Ct. Ltd.

We specialise in the
repair of all types and
makes of Voltmeters.
Ammeters, Microam-
meters, Multiranee Test

REPAlliS Meters, Electrical Ther-
mometers, Recording
Instruments. etc.
As contractors to various

Government Departments, we are the leading
Electrical instrument Repairers in the Industry.
For prompt estimate and speedy delivery send
defective instrument ty registered post. or write to
Dept. W.W.

L. GLASER & CO. LTD.
96-100, Aldersgate Street, London, E.C.1.

Tel.: Monarch 6822

INSTRUMENT

DUODE

EXPORTS

GO BY

POST

EVERY

WEEK

TO MANY COUNTRIES
70 per cent of Duodes go abroad, nearly
all by parcel post.
Some go to our established agents who
sell Duodes from their own stocks.
Some direct to users who want the kind
of NATURAL SOUND for which
Duode's dual drive with built-in cross-
over and feed back is so famous.
Whether you live in Alaska, Australia,
Britain or Bermuda, Canada, Mexico or
New Zealand, Germany, Switzerland,
U.S.A.-in fact almost anywhere in the
World served by parcel post, you can
buy Duode-finest long term investment
in Good Sound.

DUODE LTD.
16 BRUNSWICK ROAD

SUTTON, SURREY

SOUND
SYSTEMS

SEE US ON

STAND 402
AT THE

National Radio
AND

Television Exhibition
EARLS 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
ESSEX(Phone: STANSTED 3132)

Plan, Install & Commission

YOUR SOUND SYSTEM



162 WIRELESS WORLD

GUARANTEED Tubes
ALL MULLARD

MAZDA BRIMAR
CATHODEON

COSSOR etc.
CRTS rebuilt in our
own Factory. New
Mullard and U.S.A
Guns used.

NEW LOW PRICES
PEAK QUALITY
Carr. & Ins. 12/6.

REVACUUMED REBUILT
G/tee 6 Mths. G/tee 13 Mths.

12/14 inch £3 0 0 12/14 inch 24/10/-
15/17 inch £3 0 0 15/17 inch 115/-/-

21 inch £5 0 0 21 inch £7/ -/-

(Bowl allowance if returned in good condition.)

NEW TYPES
C./tee 12 Mths.

MW3I/74 MW36/44
AW36/20 AW36/80

£13/12/6
MW43/69 MW43/60
AW43/80 AW43/8lf

£7/12/6

4 -SPEED AUTO

CHANGERS

T.348 B.S.R. 26/15/-
UA14 B.S.R. £7/10/-

MARLEY SUPPLIES

13 CHANNEL TIVs. 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.

12ln. £3 10 0 14in. £5 10 0 17in. £9 10 0
ALSO I 2in. 5 Chan. T/Vs 50/-.

MARLEY BUILDING, OLD BREWERY,
CHURCH ROAD, CROYDON, SURREY

ELECTRIC TOOLS
Direct bulk purchase enables us to user latest D.500
Black & Decker drill and 20 item multikit the lot
for only £7171-. 2 years makers' written guarantee.
Hundreds of other electric tools, attachments, at
hand tools all at trade prices. Catalogue 6d. stamps.
Home trade and export. Our engineering section now
has capacity available for all types of assembly and
metalwork.
K.E.P. PRODUCTS LTD., Ashmead Road, London, S.E.S
Tideway 2449. Callers welcome. Established 83 years.

931A
PHOTOMULTIPLIER

42/- EACH
INTEX TRADING

41, BRENNKYRKAGATAN
STOCKHOLM SV, SWEDEN

FOR

SOLDERING

THAT'S

CERTAIN...

K_EP1 1-019

S 0 1:0
Trade Mark

Best electric soldering irons in the
business - first choice with Industry
for over 25 years. Full range available.
25 watt model illustrated.
For leaflet write:

CABLE DIVISION

l%ssoc.ated E.ectr.cai Industries Limited
Distribution Equipment Sales Department,
145 Charing Cross Road, London, W.C.2
Tel: GERrard 9797.

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. £7/1010. New unit
with tape equalisation WAL £7116/0.
WAL D-MAG, professional head demagnetiser,
£211010. WAL BULK ERASER, tape and film,
27/1816. WALTRAK pocket audio oscillator, pocket
slued. £6/10/0. Full technics] leaflets.
WELLINGTON ACOUSTIC LABORATORIES LTD..
Farnham, Surrey. Farnham 8461.

rampiani
SOUND EQUIPMENT

GRAMPIAN REPRODUCERS LIMITED
Hanworth Trading Estate, Feltham, Middx.

Telephone FELtham 2657

INTERNATIONAL

TRANSISTOR
SUBSTITUTION

GUIDEBOOK
Over 4,500 Direct Substitutions: American,
Japanese, British, Dutch, French, Italian and
German manufacture.

By K. A. Pullen, Jr., Eng.D.
12/-. Postage 6d.

GENERAL ELECTRIC TRANSISTOR
MAN UAL. 5th edition. 10/.. Postage 1/3.
TELECOMMUNICATIONS. Principles
and Practice. By W. T. Perkins. 21/,

IlPostage 1/-.

G.P.O. HANDBOOK FOR RADIO
OPERATORS. H.M.S.O. 6/.. Postage 10d.
THE RADIO AMATEUR'S HAND-
BOOK. By A.R.R.L. 1961 ed. 32/6.
Postage 2/-.
TELEVISION ENGINEERING HAND-
BOOK. By D. G. Fink. £S. Postage free.
RADIO VALVE DATA. 7th ed. Com-
piled by " W.W." 6/.. Postage 10d.

AN ELECTRONIC ORGAN FOR THE
HOME CONSTRUCTOR. By A. Douglas.
15/, Postage 9d.
DICTIONARY OF ELECTRONICS. By
H. Carter. 35/-. Postage 9d.

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 4185.

Open 6 days 9-6 p.m.

SEPTEMBER, 1961

All makes of Single and
METERS
Multi -range Instru-
ments repaired and

recalibrated.

PROMPT SERVICE
A comprehensive range of MICRO -

AMMETERS -AMMETERS -VOLTMETERS.

Standard sizes 21"-31"-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

TUBES - VALVES - SPARES
Guaranteed perfect Surplus or Ex -Equipment. We
dismantle thousands of sets for spares which we can
supply at a fraction of original cost.
TUBES: 0-10-12in., 30/-; 14in., 40/-; 17in., 50/-.
VALVES: 50,000 in stock. 1,000 types. All tested.
before despatch. Compare our prices.
ID5 5/- 278LT 10/- N37 4/6
5174 4/6 80 5/- N108 12/6
6B00 12/6 185BT 12/6 PCC84 4/8
6BW6 61- AZ31 7/6 PCIF80 4/6
61/5 21- B36 4/6 POL82 4/6
609 6/- EABC80 61- PL33 416
6F1 2/- EB34 2/- PL38 10/-
GPI3 2/- EB1L 21- P1.81 4/6
61,14 4/6 EB91 2/- PL82 46
6F15 4/6 EBC91 4/6 FL83 4/6
SKIS 61- EBF80 6/- PY31 4/6
6L6 61- ECC81 3/- PY80 416
6L18 4/6 ECC82 3/- FY81 416
6LD20 4/6 EC1135 6/- PY82 4/6
6N7 4/6 ECH42 6/- PM() 4/6
6P25 4/6 ECL80 4/6 SP61 1/-
6V6 416 EF42 4/6 1/14 5/-
7B7 4/6 EF50 1/- U24 716
703 4/6 EF80 2/- U25 12/6
706 4/6 EF91 2/- U31 4/6
784 4/6 EL33 4/6 1.135 6/-
7Y4 4/6 KL38 4/6 U37 12/6
loci. 6/- EIA2 4/6 U78 416
1002 61- EY51. 416 U281 7/6
10F1 3/- EY86 4/6 11801 12/6
10P13 6/- KT33C 416 17AP-12 416
10P14 6/- KT36 4/6 lilt 1 2/-
2031 3/- KT61 4/6 UCH42 6/-
20F2 4/6 KT66 10/- 11F42 3/-
20P1 4/6 KT88 10/- UL41 4/6
Most PreWar 4, 5, 7 & 9 pin valves of British, Euro
pean and American manufacture 5 - each. Postage
and packing 6d. per valve.
NEW TRANSISTORS. Red spot 2/6. 0045, 0072,
0076 7/6. 0035 (1 watt power output) and 0C201
(silicon), 20/-. Postage 3d. each.
CONSTRUCTORS PARCEL. 2 lbs. assorted components
from Radio and T.V. sets. Resistors, condensers, pots,
electrolytics, valve holders, etc., etc., 7/8. P.P. 2/6.
Line Output Transformers from 20/-. Deflection Coils
etc.
SELENIUM PHOTOCELLS. TB. 12/8 and 25/-.
Postage Gl.

"ST. JOHNS" RADIO
Mail Order Department

3 Jews Row, London, Wandsworth S.W.I8
TELEPHONE- VAN 8822
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RADAR and MICROWAVE
TEST EQUIPMENT
NEW and AS NEW

Checked out TEST EQUIPMENT
for your Laboratory and Radar needs
Type
PM 1 Pulse Impedance Bridge, Clegg Labs. $100.00
608 A Hewlett Packard Signal Generator 695.00
608 B Hewlett Packard Signal Generator 750.10
400A Hewlett Packard VTVM 125.00
400 C Hewlett Packard VTVM 135.00
400 Sylvania Oscilloscope 200.00
402 A Sylvania Synchroscope

24616 A Hewlett Packard Signal Generator 1.250511
TSIO Calicrator 35.0

195.00TS12 Standing Wave Amplifier
TS15A Gauss Meter 75.00
1.51.6 Calibrator 45.00
TS19 Calibrator 95.00
TS28 Syncbroscope
TS33 WE X Band Frequency Meter

150.00
95.00

100.00TS34 WE Synchroscope
TS34A WE Synchroscope 150.00
TS35 WE X Band Signal Generator 95.00
T835A WE X Band Signal Generator
TS36 WE X Band Power Meter

150.00
90.00

T545 X Band Signal Source 99.00
TS46 S Band krequency Meter 45.00
TS97 40-400 MC Oscillator
TS59 L Band Delay

145.00
35.00

TS81 Echo Box S Band 90.00
TS62 Echo Box S Band
TS69 Freq. Calibrator 400-1000 MCS

125.00
99.00

TS76 Test Meter 35.00
TS89 Meter Voltage Drop 99.00
TS100 Oscilloscope
TS102A Calibrator

75.00
TS108 Load X Band

125.00
TS110 Echo Box

.9(5):800

TS117GP S Band Frequency ?deter
TS125 S Band Power Meter

325.00

TS126 Oscilloscope
195.00

TS146 X Band Signal Generator
45.00

TS147 Wide Band X -Band Signal Generator 615518
TS14713 Wide Band X -Band Signal Generator 795.00
TS147D Wide Band X -Band Signal Generator 1.8115.00
TS148 X -Band Spectrum Analyzer 1.695.00
One Marconi T.F. 890/1 Spectrum Analyser 750.00
TS155 S Band Signal Generator
T61550 S Band Signal Generator

519255..0000

TS173 Frequency Meter
TS174 Frequency Meter

225.00

T5175C
225.00

TS182
295.00

P1163
45.00

BC221
35.00

TS226
125.00

TS239
45.00

TS251
895.00

72270
175.00
175.00

TS270B
175.00TS270ATS403225.00

P5419
1,250.00

895.00

TS545
495.00TS488A

P8577 Telephone Test Set
95.00

TS686 Calibrator
295.00
125.00

EPUT554 Berkley Instruments Frequency Meter 395.00
RCAMI-7519E Distortion & Noise Analyzer 150.00
UPM 7, 10, 11, 11A, URM 12, 23, 25, 26, 43, 69

UPM 30, 33 Radar Test Sets.. Prices on Request.
Tektronix Oscilloscope Model 611A 450.00
Measlrement signal generator Model 80 450.00

Model 84 750.00
Power Supplies

KLYSTRONS
695.00 UpRadar Pulsers to test Magnetrons

2K22 299.00525.00 2K50
2K23 25,00 2859 24.00
2K25 12.00 2K55 35.00
2K26 35.00 2K58 50.00
2K28 27.50 D1788461 60.00
2K29
2K33A

29.50 X12 475.00
200.00 V23 350.00

2K39 170.00 P45 450.00
2K41 99.00 V270 225.00
2K92-4 170.00 5721 110.00
2K48 55.00

and others.
MAGNETRONS

orensen Power Supplies Selenium Rectifiers
Furst Power Supplies Various Semiconductors,
nverters Transistors,

Thermistors 167332 Diodes X Band Wave
721 112.50 Guides, Misc.

Microwave Plumbing etc.
2156 5110.00
2261-62
2361A -62A .

35,00

3721
75.00

3331
50.00

4331 39
60.00

4752
135.00
45.00

135.00
135.00
27.50

Frequency Meter -New
VHF Oscillator & Power Meter ....
Battery Tester
Frequency Meter
Frequency Meter
Oscilloscope
Range Calibrator
Echo Box
Echo Box
Echo Box
S Band Signal Generator
L Band Signal Generator
Echo Box X Band -New
L Band Echo Box

2130
331

2732-34
338
737, 39
742
348/50

2751
351A

2755

37.50
12.50
17.50
17.50
22.50
90.00
25.00
99.00

150.00
145.00

4357-9
4310-62
QK59-62
and others.

STANDARD
LABORATORY RECEIVERS

APR4 5195.00 APS4 $228.00
APR4 (w,5 tuning APSIO 695,00

units) 895.00 APS23 Itrans).. 195.00
APR5 180.00 APS32 K band
APR5A 180.00 radar 875.00
APRIO 180.00 APS23 Receiver
APT2 75.00 TRANSMITTER 245.00
APT5 180.00 APS31 PARTS

COMPLETE RADAR RECEIVER TRANSMITTER
MAGNETRON TRANSMITTER

APS23 RADAR
KLYSTKON OSCILLATOR

Consisting of:

Microwave Plumb-
ing 35 TUBES,
including 4152 Mag-
netron 2 Klystrons
also 3 Silicon crystals,
2 Germanium diodes
7 Relays and count-
less other parts.

Motor with blower,
various transformers,
60 megacycles IF

Strip, 10 MC band-
width etc.

(Government cost for tubes
alone over 500 dollars.) Your
price with all tubes as above

$ 195.00

Complete with 6510 Magnetron
and all other tubes ruggedized
type $245.00.

A MICROWAVE & TUBE
AFC CONTROL

GOLD MINE

11171111
gal

.F RECEIVER

vr,1

.

et

OPEN and
CLOSED VIEWS

of
APS-23

and
circuit

ivr

kt

-lit

diagrams
illustrated

IF STRIPS COMPLETE WITH TUBES
60 mc - 10 mc wide - $24.00 30 mc - 4 mc wide - $36.00

Magnetron Pulsers
Infra -red Viewers
Thermistors
Synchromotors
Audio Amplifiers
Crystal Diodes
Transistors
Waveguides
Cavity
Sockets
Knobs

Crystal Mounts
Controls
Microwave Plumbing
Transformer 4P37
Transformer KS13936
Large Quantities of
Infrared Converters -

6032 $15.00
Vibrators 6, 12, 24, 110

Volt.

Parts of GRC Equipment
Pulse Transformers.
Relays 5,000 Ohms and
16,003 Ohms $1.75
WE Mercury Relays

70171584 55.75
28 Volt DC or AC Blowers

$3.50
C.R. Tube Sockets
Wafer Switches, Cera-

mic and Phenolic

MICROWAVE T147 POWER OSCIL-
LATOR made by Airborne Instrument.
200 to 2,500 Megacycles 5 to 20 watts
R.F. output, voice modulated or CW.
Excellent Laboratory Instrument.
With 110 Volt 400-1,000 Cycles

Power supply $500.00
With 110 Volt 50/60 Cycles $750.00

If you do not see anything that
you need in Electronics, made in
U.S.A., please write and ask us
for nearly every type of Valves,
parts and semiconductors as well
as Test Equipment.

Minimum order $25
F.O.B. New York

SALE NEW RELAYS
IN LARGE QUANTITIES
AT FRACTION OF COST

FOREMOST MAKES

582 BROADWAY,

NEW YORK 12, N.Y.
Phone WAlker 5-6000 Cables TELSERSUF
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5 -core

reliability
Solder represents a minute fraction of the cost of electronic
equipment. Yet that equipment is only as reliable as the solder
used in it. That is why the finest, most dependable,
cored solder is also the most economical. It also explains
why Ersin Multicore is the most widely used cored solder
in the U.K. Many overseas electronics manufacturers
insist on Multicore, too, because extra freight or import charges
are easily outweighed by complete reliability.
Ersin Multicore Solder is made in Europe's largest cored
solder factory. Containing only virgin tin and lead plus
the extra -active, non -corrosive Ersin flux in five cores,
Ersin Multicore ranks as the finest cored solder in the world.
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SEE ERSIN MULTICORE PRODUCTS

AT EARLS COURT
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MULTICORE SOLDERS LIMITED,MULTICORE WORKS, HEMEL HEMPSTEAD, liERTs. TELEPHONE: BOXMOOR 3636


