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RELAYS ex stock in 7 days 
* C.S.A. APPROVED IN CANADA AND GREAT BRITAIN 

'MK 

* 3 pole 7.5 amp 

* 5 million ops. min. 

* 12f4 each per 1000 

Single pole 97 each 

per 1000 

* 2 pole 5 amp 

* 5 million ops. min. 

* 14,8 each per 1000 

*MM Contactor M H P Plug -in relay 

* 4 pole. 1 amp 
* 100 million 

operations 

13 - each * 2 pole 15 amps per 1000 * 5 million operations minimum SOLDER TERMS 

* 17V8 each per 1000 

2 pole 8f each per 1000 

*MKP Plug -in relay *MK103 

RELAYS 

* Single pole 3 amp 
* 1 million operations 

minimum 

* 5111 each per 1000 

1051 

* Slap at,bon microswitch relay 
* 7.5 anfp. 1 million operations 
Also available in plug -in 
VrtSIC fl 

* 7r5 each per 1000 

MK403P NEW Plug -in relay 

aViiir ;1 
* 4 pole 3 amp 
* 5 million 

operations minimum 

* 29T' each per 1000 

SOLDER TERMS 

* 21 '9 each per 1000 

'mäde to measure 
APPROVALS: C.E.G.B. No. 131 & 92 B.R. 
POST OFFICE KRL U.K.A.E.A. 

P.O. 3000 RELAY 

* Manufactured to full 
G.P.O. specification, 
also to 
Industrial Standards 

* Contacts up to 30 amp 

P33 
PLUG -IN RELAY 
* Plug -in version 

to BPO 3000 relay, 
made to measure 
for Industrial 
Applications 

* Contact ratings up 
to 10A/750V 

* Positive -lock 
retaining clip 

* 30 million 
operations minimum 

P.O. 600 RELAY 

* Compact version of 
BPO 3000 relay 

* Contacts up to 10A 

* Sensitivities 
down to 30mW 

* Up to 18 contact 
springs 

COMPONENT BOARD 
P304 

* Plug -in component 
board unit for low 
cost, easy 
chassis fabrication 

* 15T- each per 500 

FROM STOCK 

CONTACTOR 
K700 RELAY 

* High- current /high- 
voltage 3000 -type 
relay 

* Contact up to 
30A240V a.c. 

* Sensitivities down 
to 45mW 

* PTFE armature 
bar /lifting rods 

KEYSWITCH RELAYS KEYSWITCH RELAYS LIMITED 
120/132 Cricklewood Lane London NW2 Tel : 01-452 3344 
Telex: 262754 
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Fifty -eighth year of publication 

This month's cover. The tête -à -tête being 
overheard by a microphone, a scene from a 
production at the B.B.C. Television Centre, 
prettily introduces two features in this 
issue: `Developments in Microphones' by 
H. D. Harwood (p. 58) and a microphone 
supplement. The microphone on the boom 
is a moving -coil type with a cardioid 
characteristic, a kind used extensively in 
television work. 

Riffe Technical Publications Ltd., 
Managing Director: Kenneth Tett 
Editorial Director: George H. Mansell 
Dorset House, Stamford Street, London, SE 1 

C life Technical Publications Ltd., 1968 
Permission is writing from the Editor must first be 
obtained before letterpress or illustrations are 
reproduced from this journal. Brief extracts or 
comments are allowed provided acknowledgement to 
the journal is given. 
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ECDNSUER 
(ELECTRONICS 
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Lock -fit transistors stay where they're put 
Putting transistor leads through 
boards, cropping them and hoping 
they'll stay put until soldered is out 
of date. Now just push a Lock -fit 
transistor in and it stays there. The 
leads are shaped to grip. 

And they won't bend or break. 
They're designed to pop straight 
into standard printed circuit grids 
and p.c. boards of both standard 
thicknesses. 
The transistor itself -many of the 

wide range of Mullard silicon types 
-is protected in an epoxy 
encapsulation which gives good 
heat conduction. The special epoxy 
used by Mullard maintains the low 
spreads of the silicon chip.The 
shape ensures that operators or 
machines put the transistor into 
equipment the right way round. 
So Lock -fit is easy to mount, gives 
better solderability and simplifies 
handling. Lock -fit will save you 
assembly time and costs. 
For the full Lock -fit range story 
manufacturers should tick 
the coupon. 

You may think capacitors inexpensive. But have you worked out the 
cost of a dud on your line? 
We're not going to start the old price 
v. quality argument again. We'd just 
like to make sure that you're getting 
the whole picture. It's up to you to 
judge what's right for your 
particular job. But Mullard will help 
you as much as possible. 
So bear in mind that, as well as price 
and technical information, Mullard 
can also give you the most detailed 
life /performance data. 

Time well spent 
There can't be many firms who've 
been in business as long as we have 
who have used the time to such 
advantage. Our past experience 
guides our future plans ; provides us 

with an insight into the industry we 
serve ; allows us to anticipate needs 
and deploy our resources over the 
most fruitful areas of research and 

Mullard. London W C 1 wwa 
CONSUMER ELECTRONICS DIVISION L_ 

CED55 

This information is fundamental to 
us if our AQL* is to be maintained - 
how else could we improve our 
products ? And this information is 

available to you. Take electrolytics 
for example. We found that they 
represent about 70% of all capacitor 
failures in the life of a TV set. So we 
produced a detailed report and 
recommendations on the best way 
to use electrolytics. You're welcome 

development -and thereby provide 
modern, technically excellent 
products ready for the demands of 
tomorrow. We have co- operated in 

to a copy -it covers polyester 
capacitors too. Just tick the coupon. 
By getting all the information 
before you select you can be really 
sure that you are going to make 
savings by choosing the particular 
component to meet your design 
parameters. 

*AQL- Acceptable Quality Level. 

so many consumer electronics 
projects that it's quite likely we 
are woe king along similar lines to 
yours. So why not get in touch ? 

I-Please send me 
Lock -fit transistor information Capacitor report 

Name 

Position 

Company 
Address 

Mullard Limited, Consumer Electronics Division, Mullard House, Torrington Place, 

7 
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Wireless World 

Audio Myths, Maths and Measurements 

The other day a highly respected audio equipment manufacturer told us he was 

obliged to extend the frequency response of his amplifiers far beyond the normal 
requirements of hearing because people insisted on testing his products with square 
waves and wanted to see nice right -angled corners on their oscillograms. This is a case 

of objectivity in measurement gone crazy, to the extent of bringing in irrelevant, 
visual subjective criteria. 

The imminence of the London Audio Fair reminds us that audio engineering, of all 

the branches of electronics, seems particularly prone to this irrational type of 
approach. The very word "audiophile" suggests that the hardware possesses some kind 
of human personality, best understood through psychology rather than physics. 
Readers of this journal are not likely to be caught in such mental traps. But it is still 
possible for us to fall into rather narrow -and perhaps even misleading -ways of 
thinking about performance testing. The trouble is that the criteria in common use 
tend to arise from the types of instruments that can be readily manufactured. For 
example, we glibly talk of "frequency response "; but, as H. D. Harwood gently 
reminds us in the captions to his graphs (pp. 74-78 this issue), it is really 
output/input amplitude ratios we are measuring, at a number of different 
frequencies. Frequency response curves are in fact graphical representations of 
transfer functions (without the phase information), in terms of 6) rather than d /dt. 
And the w comes in because we are using the rather artificial sinusoidal form of 
excitation. Sine -wave testing is convenient and oscillations of adequate purity are easy 
to generate, but sine waves as such hardly ever occur in normal sound programmes 
-perhaps an occasional solo note on a flute. It's odd that we resort to them so much. 

Also easy to generate are noise signals, and their use in testing audio equipment is 
now well established. This type of excitation, whether it be white, pink or what -have- 
you noise, can, of course, be considered as providing simultaneously a wide range of 
frequencies (as can the step functions in square- waves) and herein lies its usefulness 
for rapid response /frequency testing. A more realistic way of looking at noise is simply 
as a random function of time. As such it is much more like the transients in music or 
speech than are sine waves. Its statistical properties can be utilized for testing by 
means of correlation computing techniques. With white noise excitation, the cross - 
correlogram between the input and output time functions is, in fact, the impulse 
response (multiplied by a constant) of the device under test. 

Computers are transforming not only measurement techniques but methods of 
system analysis. The current interest in state variables' is a case in point. Audio 
transducers, say, or filters, are often represented by second (or higher) order 
differential equations, but these can be difficult to handle by conventional methods, 
particularly if non -linearities are present. State variables are variables related to 
energy storage elements in a system (e.g. current through an inductor) and since these 
elements can be represented by first- order differential equations, the set of "state 
space" equations describing a device or system can be readily solved on analogue or 
digital computers. It remains to be seen how useful this approach will be in practical 
design work, but at least it opens another window to let us look at the old familiar 
scenery with a fresh eye. 

The concept of state, first used explicitly by Newton in laws of motion, was later developed into 
a method of analysing dynamical systems by Poincaré for his work on celestial mechanics. 
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How Important Is Detection? 

An alternative to the common envelope detector, 
using integrated circuits 

by R. C. V. Macario,* B.Sc., Ph.D., M./.E.E. 

A systematic study of the processes of detection in an 
a.m. receiver indicate that detection plays a bigger role in 
the final performance than one would deduce from the 
hardware and or cost breakdown. Previously any departure 
from the simplest envelope detection schemes would have 
been uneconomical because of the relatively small per- 
formance improvement for the added circuitry, but with 
the advent of integrated circuits alternative approaches 
may hold promise. One of these alternatives is described 
in this article. The operation indicates that a fresh look 
can be taken at the ratio of linear gains in the i.f. and a.f. 
sections, as well as at the selectivity performance of these 
two sections. A practical system designed from the result 
is also described. This circuit can be added to existing 
receivers, and comparative listening tests have indicated 
better reception under selective fading conditions, in 
particular on short -wave bands. The improvement would 
be greater if one were prepared to add a carrier selection 
filter (with no phase shift) ahead of the system. The study 
also suggests further ways in which reception under selec- 
tive fading conditions may be realized. 

T is not an undue exaggeration to represent a typical 
broadcast receiver by a block diagram along the lines of 
Fig. 1. The relative amounts of hardware are indicated 

for the two main sections, these being the selectivity and 
audio stages respectively. In terms of cost, the distribution 
would be even more remarkable. Considering how important 
a function is detection' or demodulation, it is surprising 
how small a part of the receiver is allocated to this undertaking. 

In this article a brief review of the principles underlying 
the process of recovery of the transmitted signal is made. 
The conclusions drawn indicate that certain changes in the 
familiar superheterodyne structure may well take place with 
the advent of more easily available complex circuits as a 
result of integrated circuit technology. A number of these 
features are illustrated experimentally. In particular, a 
scheme is described by which additional non -linear circuitry 
may be added to an existing receiver to provide faithful 
demodulation of low level signals. 

Theory 

lation depth that never exceeds 100 ",. During propagation 
to the receiver the signal may suffer transmission impairment, 
which we assume is a linear function. That is, if we consider 
a carrier of frequency w,, two individual sidebands w, -- w,,, 
and w,. -{- w,,,, and a modulation depth m, the received 
signal has the form 

e (t) acos(w, t (P, ) 
am 

cos (w,. w,,,t q>) 

am, 
2 cos (w, - w,,,t - - 'P,) 

where 
a carrier amplitude at receiver 
m relative u.s.b. depth of modulation 
m, relative l.s.b. depth of modulation 
0,, 'P,,, 'P, are relative component phase shifts at the 
receiver aerial. 
The general case of a broadband modulation signal is 

obviously more complex than that of the single tone as 
written here, but the latter suffices to demonstrate certain 
features we wish to show. 

At the same time our wanted signal arrives surrounded by 
a very large number of similar transmissions, which are, 
we hope, at least separated in frequency by carrier differences 
of twice the minimum acceptable audio bandwidth. 

Mixing 

Assuming we have no cross modulation in the first stages of 
the receiver, a stage of mixing faces the signal. For a self - 
oscillating transistor mixer a type of square -law signal transfer 

R.F. stages A.F. stages 

6900 29% -E\ 

Fig. 1. Basic block 
schematic of a.m. broad- 
cast receiver. 

is employed, with the signal and a locally generated carrier 
e,,, cos(w t 'P ), being superimposed, producing an 
intermediate signal e,. 

Writing 

acos(w, t - 1, ) 
One can reasonably assume that an a.m. signal leaving a 
transmitter consists of a stable carrier surrounded on each 
side by a pair of sidebands of fixed bandwidth, with a modu- 

e, k.(e., 

k 

)2 

cos(w t - (I ) 

'Division of Electrical Engineering, University College of Swansea. 

tH. S. Black has suggested the word " remodulation " for product 
detectors and the like, but keeps to " detector " for the simple diode 
circuit. 

am am, 1- 

2 
cos(w, --- w,,,t 'P ) - 

2 
cos(w,. w,,,t -- (1)1)] 

The mixer stage is followed by a frequency selective 
amplifier. This last strange sounding description of an i.f. 
amplifier is brought in to give an excuse for mentioning how 
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he choice of the value of w -- w, affects the etymology of 
he names given to receiver systems'. This is most easily 
ione by means of a table: 

Choice of w - w,. System Name 

cu w,. 

w 

w, }w. w - w,. _.: w; > , 

w=-- cor co; O 

heterodyne 
superheterodyne 
i.e. supersonic also known 
as singlespan2 
synchrodyne3 

The homodyne does not have a separate oscillator and is 
iescribed below. Autodyne refers to a self -oscillating mixer 
and so does not constitute a complete receiver system. 

Returning to our main discussion and the previous equa- 
tion, assuming the i.f. amplifier is tuned to w; = w - wt, 

-the only terms which will come out of the i.f. will be the cross 
product terms 

a 
e` i.f. 2 

cos(w - w,.t -1- ib - O,.) 

-{- 
- 

cos(w - w,. - w,,,t +0-0) 
a4' cos(w w, + w ,t -1- - 0,) 

There is thus no distortion. Departure from the square 
-law will of course create intermodulation products, but of 

more concern are the other signals reaching the mixer. Each 
signal will undergo a similar process to the one just described 
and both the cross- product and square terms can give fre- 
quencies which will fall within the i.f. passband. This is the 
reason why in a review of broadcast receivers' it was stressed 
that adequate selectivity before the mixer stage was in fact 
more important than selectivity after the mixer stage. 

The main reason for having a sharp sided filter in the i.f. 
section is to improve the adjacent channel selectivity should 
one wish to receive a weak station close to a strong unwanted 
signal. 

A way of reducing the r.f. selectivity requirement, however, 
is to have a linear switched modulator in which the local 
oscillator signal cos(wt + 00) effectively multiplies the 
incoming signals, then 

e ;= cos(w t+10) . ,0,a +am, [acos(w.t+.)+' 
2 2 .. 

leading to exactly the same result for the ideal square law 
device, but without the likelihood of interfering cross -product 
terms. 

This, of course, advocates a separate local oscillator and a 
balanced on'off modulator, which could well be economic with 
integrated circuits' and leads to better spurious signal 
immunity6. 

Synchrodyne 

It is worth noting that in the case of the synchrodyne we 
make w.-- w, and lo _0 that is, mix with an oscillation 
which has exactly the same phase and frequency as the re- 
ceived carrier. The filtered output becomes 

_a am 
e; 

a.f. 2+ 4 cos(w ,t+0,. -0) 
+ 

á4- 
cos(w,,,t+0r --0,) 
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Forward* 
bias T 

RG 
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Fig. 2. Conventional diode envelope detector. 

e 

Writing m m, + Jm 

o.o1y 

, '+, - 
4)1 

, 

a.f. 2 

a am, 
/ 

cos' 0),t+ + ).cos' 

-. a'4mcos(w,1-}-0--0,) 

As it is rather unlikely that m m, when Ill - -- ib - 24),. - IT, 

under extreme selective fading conditions, the ideal synchro- 
dyne receiver will always recover an undistorted component of 
the modulation, but reduced amplitude. However, in practice 
it is rather difficult to derive a locally locked carrier without 
a phase error, and this leads to distortion of the recovered 
signal. The distortion is very similar to that pertaining to 
a homodyne detection scheme described below, so further 
description will be delayed till then. 

Detection 

Let us suppose our signal arrives at the detector stage without 
further distortion. (This may be more difficult than one can 
easily suppose. For example, it is well known that in s.s.b. 
and i.s.b. transmissions the necessary curtailment of the low 
audio frequencies, and extra sharp filters, destroy speech 
quality.) Fig. 2 shows a basic envelope detector. The capa- 
citance is assumed to be a short circuit to the r.f., but open 
circuit to the i.f. This is not practical for an i.f. of 465 kHz; 
there is an error of about 10 ",,, which means that the full 
modulation index range cannot be processed in this circuit. 

Of more importance, possibly, is the nature of the signal 
recovered when it suffers transmission impairment and has a 
form similar to that assigned to a (t) above. Then it can be 
shown that the envelope is given by 

E(t)= 
2 Í 

[a_ a 2" cos( w,,,t4 «,)4 am,cos(w ,t+O,. - ,)1 
2 

J 

+ [a2sin(w,,,t-0-O,.)-- 
a2`- sin(w,,,t+, 

Apart from the fact that the envelope, which started with 
the form am cos(w,,,t -1-4), certainly has changed its relative 
depth of modulation, harmonics of w,,, are also generated. 
These are more disturbing than loss of signal. 

The distortion is further aggravated if the diode is not 
operated over its linear range. That the diode should operate 
in a linear mode is further required in order to gain the ap- 
parent demodulation of a weak signal by a strong one'. The 
degree of suppression for a linear diode is''4 

Wanted strong signal modulation 

art 
d'tion 

1 

2 

e atron,, 12 

Unwanted weak signal modulation g e n;a.el 
weak d'tin 

This, as well known, explains why about an 18 dB adjacent 
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Fig. 3. Amplifier/diode envelope detector. 

+12V Fig. 4 compares the performance of these two arrangements 
for 1V peak -to -peak 450 kHz carrier, modulated with a 1 kHz 

e, tone to a depth of 80 ",,. The value of the smoothing capacitor 
C is chosen from the formula 

C 1 R,\ w,w,,, 

which gives about the optimum value. 
Each illustration in Fig. 4 shows the recovered envelope 

superimposed on the input waveform. The diode circuit gave 
an 8 dB envelope amplitude loss compared with a gain of 3 dB 
for the amplifier diode arrangement. The power gain differ- 
ence is of course much greater due to the different source im- 
pedances. The distortion due to the unsupported diode at low 
carrier levels is easily seen. Both circuits distort, however, 

6V if the modulation depth is raised to 90% because of the neces- 
sary choice of the capacitor C. 

rig. 4. Observed waveforms: (a) response of Fig. 2 circuit: (b) response of 
Fig. 3 circuit. In each case the 1 kHz detected envelope is superimposed on the 
470kHz, 60% modulated input carrier, adjusted so that waveforms have equal 
amplitude. The carrier level was 1 volt peak -to -peak. 

channel selectivity in the i.f. of standard receivers is accep- 
table. 

If the diode is operated at a low level on the other han i, its 
characteristic may no longer be linear and no apparent de- 
modulation is obtained at all,9, in addition to the increased 
distortion just mentioned. Unfortunately, diodes with good 
linear characteristics usually have a forward conductance 
threshold. This can, however, be reduced by forward biasing. 
Another way is to use an amplifier diode arrangement as 
shown in Fig. 31". 

54 

Homodyne Detection 

The distortion referred to earlier on the envelope of a severely 
impaired signal increases as the modulation depth is increased. 
In the homodyne system energy is put in at the same fre- 
quency (derived directly from the signal, not from a syn- 
chronized oscillator as in the synchrodyne 1'3) an immediate 
result of which is to reduce the depth of modulation and hence 
envelope distortion. Crosby" described a system along these 
lines as "exalted carrier reception," but the difficulties of 
selecting out the carrier with a crystal circuit and adding it to 
the signal with the proper phase relationship were not to be 
envied. 

An alternative method of obtaining knowledge of the state 
of the instantaneous carrier is to note whenever the incoming 
signal crosses zero amplitude. A zero crossing detector does 
just this and usually produces a square wave with a funda- 
mental frequency equal to that of the signal oscillation within 
the modulated envelope E(t). This signal, however, differs 
slightly from that of the carrier cos(w,.t 1,), and is given by 

cos (w, t ; (P,. - 0) 

where t' 
am, ant 

sin(w,,t . 0/) si n(w,,,t (/) (IQ 

tan ' 

a - 

am 
cos(co,t l O,) ! amlcos(u),,,t -' c, 0,) 

This fixed amplitude carrier can be added to the signal and 
used to switch the detecting diode in an on off mode and 
thereby operate faithfully up to 100 " modulation level. The 
detected components are those remaining after product mixing, 
namely, multiplying e by e then 

a am 
E:(t) cos0 

4 
cos(w,, t-- 

am, 

4 
cos(w,t (1), g') 

,b) 

The result is similar to that obtained for ideal synchrodyne 
reception, except for the term /'(t). (It can be reduced to zero 
if the sidebands are filtered off before zero -crossing detection, 
i.e. synchrodyne.) 

At first sight the result looks rather different from the 
expression for the envelope of the original signal E,(t), but 
if one studies the two results for the important selective 
fading condition when the phase of the carrier is rotated 
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l0 relative to the two sidebands, one finds they are similar 
or example, letting 

.=irP,=0,4/,.- 7r 2 

d'm- a''m" 
hen E (a=-1- cos2w,t) 

,howing the modulation is reduced as well as doubled in 
'requency. 

For the zero crossing homodyne scheme we have: 

E, 2 cos + -{ 2 cos (w,,, + 
" , 

cos( + , - 2 ) 
which becomes 

a am 
_ 

2 
cos 0 -- 

2 
cos w ,.sin t/, 

Clearly t' will not have, nor can we choose, a value which will 
recover the modulation in all cases. 

The actual value of ic will be, for this case, 
- tan ' (mcos w,,,t) 

m3 
= mcosw ,t - -- 

3 
cos' w ,t 4- ... 

or, for small percentage modulations, 
mcosw,,,t 

If this value is substituted into the expression for E it can be 
-shown that E, is not dissimilar to the envelope E,(t). (In the 

synchrodyne case the distortion is missing, but so is the 
modulation.) 

The result is more clearly illustrated by Fig. 5. The top 
waveform shows the unimpaired signal, the next waveform 
the detected signal when the carrier phase is rotated by 90° 
during transmission, and the bottom waveform shows the 
instantaneous phase angle ./ of the zero crossing waveform. 
When there is no impairment t/i (t) = 0, of course.) 

The interesting feature of Fig. 5, is that though the modu- 
lation signal is missing from either detected signal, it is retained 
by the phase term. Clearly, if one were to use both the en- 
velope and phase information, added in a proper manner, 
much of the familiar short-wave phase distortion could be 
reduced. 

The remainder of this article is therefore devoted to a 
description of a circuit by which the zero -crossing waveform, 
and hence ib (t), may be realized in a receiver, and of a de- 
tector utilizing this signal to achieve a very linear performance 
over a wide dynamic range. 

Practical System 
A practical system by which a zero -crossing detection signal 
can be generated falls within the sphere of digital circuit tech- 
nology; as a result a large number of alternative approaches 
can be contemplated. The one to be described, therefore, 
is mainly illustrative. Its primary purpose is to demonstrate 
the features necessary for the system to operate satisfactorily. 

I These features are: (1) the switching signal e must be free 
of amplitude modulation, and (2) should approach as nearly 
as possible an ideal square wave ; (3) if the zero crossing signal 
fails during a deep fade or a 99 ° modulation dip, no interrup- 
tion signal appears in the signal path. 

A circuit system which goes some way towards meeting 
the requirements just set down is shown in Fig. 6. The i.f. 
signal available in the existing receiver is picked off by a high 
gain amplifier. This amplifier need not have a linear charac- 

Unimpaired signal 

Carrier level 

Detected signal 

- Carrier level 

Phase term 

Ti me 

Fig. 5. Calculated waveforms for 50% modulated a.m. signal. (Carrier phase 
rotated 90 during transmission.) 

Balanced 
drive 

Fig. 6. Zero -crossing detection system. 

teristic, but must limit symmetrically. The partially limited 
signal is then fully limited by a stage having a sharp threshold 
characteristic, viz., a Schmitt trigger (4914) or a level corn- 
parator (µA710). The threshold levels of this circuit are 
arranged by proper d.c. levelling to correspond as closely as 
possible to the zero crossing level of the incoming i.f. signal- 
point (1). The output then consists of a sharply rising on/off 
waveform constituting e : -point (2). 

If the input i.f. signal is at too low a level, however, and so 
fails to exceed the threshold of the Schmitt trigger, the 
output e also fails. Since this interruption is effectively 
added to the wanted signal, when it is weakest, a balanced 
product detection arrangement is mandatory -point (3). 
A shunt modulator is shown, as this preserves knowledge of 
the input carrier level, i.e., d.c., which can be used for a.g.c. 
if a.g.c. is not derived elsewhere in the receiver. The diodes 
in the bridge operate as nearly ideal diodes, since they are 
switched by the strong derived carrier signal, e :, and not the 
signal, i.e. the homodyne mode. 

Fig. 7 illustrates the waveforms associated with a system 
such as Fig. 6 when using a Schmitt trigger. Fig. 7 (a) shows 
how the Schmitt waveform is almost completely free of 
modulation, and how the signal envelope is accurately pre- 
served. If, however, the modulation depth is taken to 100% 
the Schmitt necessarily drops out, but, in the main, this 
is taken care of by the balanced drive to the diode ring. 

The fact that the zero crossing detector has a threshold 
and that we are dealing with amplitude modulated signals 
whose level may well periodically pass through this threshold 
creates an interesting circuit problem. 
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Fig. 7. Waveforms associated with a system such as Fig. 6. using a Schmitt 
trigger: (a) modulation depth 90 %: (b) modulation depth 100%. In each picture 
tie top waveform 1s the input carrier. the middle one the Schmitt waveform and 
tie bottom waveform the demodulated output. 

For example, if we assume a usable i.f. signal is a.g.c. 
controlled so it only varies in carrier level by 20 dB, but on 
top of this we are to guarantee a 99 " modulation range, this 
means the circuit must be able to handle at least a 66 dB 
dynamic range, above the threshold. 

Between stations, or on a very weak station, because of the 
threshold the detector will be modulated at a rate equal to the 

50 

01p 

R1 

2.7k 

150k 

µ L900 

2.2k 

number of times the incoming signals cross the threshold 
(a few dB wide), and if the diode bridge is not balanced for a 
partial switching condition (at threshold) the noise breaks 
through into the audio stages- emphasised by the gain in the 
zero crossing loop! 

The practical circuit given here, therefore, in addition to 
meeting the requirements set forth above, has the following 
features : (4) symmetrical limiting, (5) high sensitivity, 
(6) balanced pulse drive. The circuit is shown in Fig. 8. 

The first module (4900) acts as a symmetrically limiting 
amplifier, and has a low output impedance to drive the 
comparator (µA710). The comparator provides the principal 
sensitivity, producing a sharply rising square wave of approxi- 
mately 3.6 V amplitude. A two -winding pulse transformer on 
a small toroid conveniently provides the balanced drive for the 
diode bridge (BAX52). For a 1 : 1 : 1 winding and the drive 
resistances shown about 2mA is available for switching the 
diodes, sufficient for input signals up to 5 volts peak. The 
primary inductance has to be at least 100 pH. 

Performance 
A measurement of circuit performance is shown in Fig. 9. 
The relative audio signal (after filtering) is plotted against 
input signal level, for various depths of modulation. At 
nominal signal levels a linear relationship exists. Any depar- 
ture from a linear dependence is due to variation of the zero 
crossing pulse width. This tends to narrow at low signals 
as less drive is available to the µA710, and the diodes fail to 
switch at the same instant as the carrier crosses zero. 

At low signal levels threshold breakthrough occurs, which 
is a function of any unbalance in the shunt detector circuit. 
Below this level the detector stops altogether, and all becomes 
quiet. This noise plateau has the effect of raising the noise 
level between stations. With more gain in the control loop 
of Fig. 8, however, it will move to a lower level. On the 
other hand, the detector operates at much lower signal levels, 
and hence the a.g.c. control is made more accurate, so that 
the circuit would nearly always operate at the nominal signal 
level of say 100 mV (r.m.s.) or less. 

Listening Tests 
The main interest with the circuit has, of course, been com- 
parative listening tests on a.m. stations, subject to selective 
fading distortion. 

1t12V 

Pulse transformer 
0'Iµ lot: 10t +10t 

R2 

22k 
220 220 

Fig. 8. Practical circuit for detector. The core 
of the pulse transformer is a Ferralex type 
mm428 (or any other core of similar size 
and mu). R, and R, determine threshold 
sensitivity and maximum linear signal 
handling. The BAX52 is a matched quad, but 
some capacitance correction for minimum 
threshold breakthrough may be necessary. 
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Fig. 10. Modulation depth curves. 

Fig. 10 is included to show the difference between 
modulation linearity using the existing detector in a standard 
communications receiver (Eddystone Model 940) and the new 
system. Incidentally, when attempting to measure the distor- 
tion versus modulation percentage for the system on its own, 
the distortion was found to be below the distortion level 
quoted for the signal generator available. 

The audio signals from Fig. 8, and from the receiver, were 
reproduced through the same good quality speaker system 
using a sharp cut -off audio filter. (This works as well as, or 
better than, narrowing the receiver if. bandwidth.) As 
might be expected, there is really no perceptible difference 
on a primary, say medium wave, broadcast, or to the operation 
of the receiver. 

On the other hand, listening, for example, on the 15 MHz 
band, to speech broadcasts subject to the usual short wave 
distortions, it can be stated that the detection system des- 
cribed adds an extra sharpness and greater degree of 
intelligibility to the received signal, compared with the 
standard receiver. This may well be due to the more 
faithful following of the signal during carrier fade. 
Acknowledgements. The writer wishes to acknowledge 
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Predictions are based on an ionospheric index (IF2) of 132 and sunspot 
number 115. April/May is forecast as maximum of the current sunspot cycle. 

Seasonal changes are evident on the two northern hemisphere routes, MUF 
curves are lower and smoother than recent months. On the trans-equatorial 
routes optimum frequencies remain around 25 -30 MHz throughout daylight 
hours. 

LUF curves were drawn by Cable and Wireless Ltd. for reception in the U.K. 
of point -to -point telegraphy. Their proximity to the optimum traffic frequencies 
is a guide to weak or no-signal periods on other types of service. 
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Developments in Microphones 
A review of recent innovations in design 

by H. D. Harwood,* B.Sc. 

THERE has been a considerable amount 
of work on microphones during the last 

few years, resulting in improved frequency 
characteristics, better signal -to-noise ratio 
and smaller size. It is difficult to say at this 
stage whether all the variations are likely to 
endure or whether some will eventually 
predominate on the grounds of simplicity or 
price, but at the moment the spate of innova- 
tions shows no signs of slackening.1 

Capacitor Microphones 

Perhaps the class of microphone which has 
changed most generally over the past few 
years is the capacitor type. Most of these 
changes are associated with the design of the 
head amplifiers and biasing. 
Circuit Design. -For many years the cap- 
sule of a capacitor microphone operated into 
a triode valve and special quiet valves have 

* B.B.C. Research Department. 

+ It has been necessary from time to time to refer to 
specific makes as illustrations of trends, but it should 
be dearly understood that these are mentioned solely 
because they have some particular item of interest, and 
no comment on their performance is intended; on the 
other hand the exclusion of any make or type is not 
intended to reflect on its excellence in its own particular 
field. 

Capacitor microphone incorporating an f.e.t. 
head amplifier (Standard Telephones and Cables 
type 4126). 

SK 

been designed which achieve the very high 
input impedance required for this purpose; 
however, in practice, the valves became noisy 
after a period of time and the reputation of 
capacitor microphones has suffered accord- 
ingly. When the field effect transistor, with 
its very high input impedance, was de- 
veloped, one of the first obvious applications 
was to this problem, provided the necessary 
requirements could be met. The electrical 
noise from a capacitor microphone consists of 
three bands, at low, middle and high fre- 
quencies respectively. The low frequency 
portion is that generated by the resistive 
component of the gate input impedance. 
This consists of the capsule and input capa- 
citances in shunt with the resistance of the 
gate input circuit and has a "red" noise 
spectrum falling at 6 dB per octave with 
respect to white noise. The middle fre- 
quency portion consists of the pink noise 
from the f.e.t., while the upper frequency 
portion consists of white noise from the f.e.t. 
The position is thus strictly analogous to 
that obtaining with a triode, and the problem 
is one of securing adequately low noise 
levels and a high degree of reliability. -The 
red low frequency noise can be reduced to 
an insignificant level by increasing the input 
resistance of the amplifier; f.e.ts do not 
present any difficulty in this respect and the 
other two sources of noise therefore remain 
the main problem. The pink and white noise 
levels vary considerably from type to type, 
and although special low -noise f.e.ts are now 
made, it is usually necessary to resort to 
selection in order to find quiet enough 
specimens; this involves considerable ex- 
pense. 

One potential source of trouble which so 
far has not proved serious is dampness of the 
capsule, resulting in lowered resistance 
across the capsule terminals. In the old 
designs, with a valve close to the capsule, 
the heat was sufficient to dry the insulation 
but with the advent of f.e.ts fears were ex- 
pressed that dampness would prove a 
problem. It is to the credit of the designers 
that because of the use of improved insulat- 
ing materials and other measures no trouble 
seems to have been met. One disadvantage 
with some types of f.e.t. however, is that the 
gain appears to wander over a period of 
time. Users requiring extreme stability of 
gain should therefore check this feature. 

It is a pleasure to be able to record that 
the first microphone employing f.e.ts was 

made in this country by Standard Tele- 
phones and Cables, and this microphone, the 
type 4126, also has the claim of being the 
smallest on the market. The output is com- 
parable with that of dynamic microphones. A 
later version, type 4136, has a higher output 
and uses a cable with only two conductors 
instead of the multicore cable required for 
the earlier model. This arrangement, which 
is, of course, operationally more convenient 
and reliable, has been adopted by the Neu- 
mann company with their whole range of 
f.e.t. operated microphones, (an example of 
which, type KM76, is illustrated). In this 
case the power is supplied down the lead, 
either direct to the microphone or via a d.c. 
converter built into the microphone itself. 
In either case the power requirements are 
low and can be supplied by batteries, especi- 
ally for the direct supply condition for which 
a typical life is said to be 200 hours. 
A.K.G. of Vienna have also entered this field 
with their model C451. 

The noise levels claimed for capacitor 
microphones with f.e.ts are rather difficult 
to assess, as various weighting curves are in 
use in different countries (a matter which 

(Left) Capacitor microphone with f.e.t head 
amplifier made by Neumann (type KM76). 

(Right) Pressure type capacitor microphone, 
MKH110, mad by Sennheiser. 
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the I.E.C. could well look into), but at their 
best they appear to be slightly better than 
their nearest valve equivalents. With the 
continued development of transistors it may 
be expected that noise levels will decrease 
still further and that f.e.ts will prove them- 
selves to be more reliable than valves. 

The second revolution which has taken 
place in capacitor microphones has been the 
reintroduction of radio-frequency biasing. It 
is interesting to note that in the early 1920s 
when it was difficult to obtain high input 
impedance amplifiers this form of biasing was 
used in various ways. Today it is usual to 
employ some form of bridge circuit and an 
r.f. of the order of 5 MHz. 

In the absence of an acoustic signal the 
bridge should be balanced, and therefore if it 
is necessary to change the capsule the bridge 
must be rebalanced. On the other hand it is 

noteworthy that very low electrical noise 
levels are quoted by A.K.G. and Sennheiser 
for this form of circuit; the noise level 

claimed for the Sennheiser MKH104 and 
105 omnidirectional microphones is so low 
that the air impedance is stated to affect the 
value obtained. Very efficient r.f. filtering is 

used to ensure that none of the carrier 
frequency is transmitted outside the 
microphone case. At these frequencies the 
impedance of the capsule is relatively low, of 
the order of 1kL2, and it has been found 
necessary to gold -plate the capsule contacts 
to ensure that oxide contamination does not 
contribute to the noise level. 
Capsules.- Progress has also been made in 

the design of capsules to go with the 
improved circuits. The axial frequency 
range has been extended and the directional 
properties made more constant with frequen- 
cy. For example, the Neumann KM74 cardi- 
oid type is claimed to have a directional 
characteristic constant with frequency out 
to an angle of 135° from the forward axial 
direction. This feature is useful not only in 

widening the angle within which direct 
pick -up can be obtained but also in ensuring 
that the reverberation is not coloured so as 
to sound different from the direct pick -up. 

The front -to-back ratio of cardioid type 
capsules has also improved and there is not 
now such a tendency for this to fall off at the 
bass. One manufacturer, S.T.C., actually 
claims a front -to-back ratio of 32 dB but it 

must require facilities of a very high order 
to measure this, let alone maintain it in 
production. 

A very interesting capsule is used by 
Sennheiser in the type MKH110. This is of 
the pressure type but has been made with 
such a low time constant that the sensitivity 
is uniform down to about 0.1 Hz. As it uses 
the r.f. biasing system described earlier, 
which operates efficiently down to d.c., the 
full capabilities of the capsule can be ex- 
ploited and it should be ideal for studying 
sounds such as sonic bangs which have 
prominent low- frequency spectral com- 
ponents. 

Ribbon Microphones 

Development work still proceeds on ribbon 
microphones, these having the advantage 
that their characteristics can be more accu- 
rately duplicated than can those of any other 
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type of microphone. The Japanese broadcast- 
ing authority's (NHK) research laboratories 
have brought out the NHK RVI -A, an 
instrument which is a modern version of an 
old R.C.A. device. It incorporates a ribbon, 
the rear of which is partially covered by a 

tube leading to an acoustic labyrinth. Omni- 
directional, figure -of -eight and cardioid cha- 
racteristics are available. Although much 
smaller than the old R.C.A. device, it is still 
fairly large by present -day standards, but on 
the other hand the performance is stated to 
be of very high quality. 

Also worthy of note as the smallest uni- 
directional ribbon microphone on the mar- 
ket is the Beyer M160. The directional char- 
acteristic is of the hyper -cardioid type and 
an interesting point is that to achieve a 

higher sensitivity two parallel ribbons are 
used in the air gap; although this device has 
been suggested before, this is the only 
microphone in production in which it is 

used. It has significant advantages over us- 

ing a ribbon of twice the thickness in that a 

lower resonance frequency and better con- 
trol of the ribbon overtones can be obtained, 
but, of course, it raises a number of problems 
in production as the ribbons must never be 

allowed to touch each other. 
The other ribbon microphone of interest is 

also from the NHK laboratories. This is the 
"group talk" microphone and appears to be 

an embodiment of patent No. 2,539,671 
taken out by Olson in 1951. It consists of 
two figure -of -eight microphones at right an- 
gles to each other, the outputs of which are 
combined through a quadrature network. 
The polar diagram is in the form of a toroid 
generated by rotating a figure -of -eight about 
an axis at right angles to the principal axis. 
The object is to provide a device which is 

suitable for discussion groups while main- 
taining some directional properties in the 
vertical plane. However, the directivity index 
is of necessity low, { or - 1.8 dB, as would 
be expected from a combination of two 
figures -of -eight, and it remains to be seen 
whether in practice it proves to be more 
useful than a cardioid with the acoustic axis 
vertical. 

Moving Coil Microphones 

The most interesting new moving coil 
microphone is a two-unit cardioid device, 
type D202, made by A.K.G. This is a de- 
velopment of the variable distance 
microphones introduced by the same firm 
and by Electrovoice in America. One unit is 

used for the low frequency end of the 
spectrum and another for the high frequen- 
cies. In this way it is possible to employ a 

much greater front -to-back path difference 
(about 14 cm) for the low- frequency unit 
than if it had to cover the whole frequency 
range and therefore the acoustic driving 
force is correspondingly greater. For this 
reason the susceptibility to mechanical 
vibration and wind noise is much less and so 

is the effect of close talking. The crossover 
frequency between the two units is at 500 
Hz, and the front -to-back path for the high - 
frequency unit is only 1.2 cm, thus enabling 
a wide high- frequency range to be main- 
tained; it is also claimed that the + 90° 
curves run parallel to the axial curve. The 

Ribbon microphone incorporating an acoustic 
labyrinth, type NHK RV1 -A, developed by the 

Japanese broadcasting authority's research 
laboratories. 

Smallest unidirectional ribbon microphone on 
the market, the Beyer type M160, uses two 
parallel ribbons. 

This moving -coil 
microphone made 
by A.K.G. (type 
D202) contains 
two units, one for 
low and the other 
for high frequencies. 
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Noise cancelling moving -coil microphone for 
commentators, using two spaced tubes to pick 
up the sound (NHK /Sankon type ML/1). 

models 200 and 224, designed for p.a. and 
studio use, complete the range of this type. 
It is interesting to note that for the first time 
the specification for this microphone quotes 
a value for the wind noise, and it is hoped 
that this practice will spread as soon as 
standards of wind speed and of weighting 
curves are agreed. In this connection it has 
been the practice for a number of years in 
the B.B.C. to measure wind noise at 10 
m.p.h. for studio-type microphones and 40 
m.p.h. for outdoor types; ASA weighting is 
used. 

Another moving coil microphone of in- 
terest comes from the same stable, namely 
the type DX11. This has a cardioid charac- 
teristic but the unconventional feature 
about it is the inclusion of a reverberation 
unit of the spring type. It has been designed 
for dance band work and the reverberation 
time is controllable, with a maximum of 2.5 
sec, by means of a button on the microphone 

Lavalier 
microphone with 
sliding clip for 
altering the 
frequency response 
for different 
positions of use 

(A.K.G. type 
D109). 

handle. The associated transistors are 
powered by batteries located in the 
microphone handle. 

The NHK /Sankon type ML /1 moving -coil 
microphone is of a different kind. This is a 
so -called noise cancelling type designed for 
use at the Olympic Games in 1964. The 
object was to produce a commentator's 
microphone which leaves the user with both 
hands free for writing or holding field glasses 
and this has been achieved by mounting the 
microphone on a peaked cap. Sound is pick- 
ed up by two tubes, the ends of which are 
about 2 cm apart and placed at the side of 
the head at a level between the nose and 
mouth. The tubes are each terminated 
acoustically at the entrance and com- 
municate with a moving -coil element 
mounted near the user's ear. The tubes are 
on anti- vibration mountings and a wind 
shield can be fitted over the openings. The 
whole device is very light but the necessity of 
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Line microphone with capacitor transducer and r.f. biasing ( Sennheiser type MKH804). 

Highly directional line microphone. This example, the 
Electrovoice type 642, has a tube 2 ft long and uses a 
moving -coil transducer. 
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wearing the cap limits the use on many 
occasions. 

The last kind of moving -coil microphone 
to be considered is the Lavalier type which 
has now become very popular. This type was 
first developed in the U.S.A., where R.C.A. 
have carried out a considerable amount of 
development work in this direction, produc- 
ing some very small models having an axial 
response designed to compensate for the lack 
of high frequencies at chest level. However, 
miniaturization can carry with it high man- 
ufacturing costs, and the latest models 
from this company are rather expensive. 
Another approach to the problem has been 
made by A.K.G. who have produced a 
model, type D109, which is nearly as small as 
the latest R.C.A. device. The D109 carries a 
sliding dip which is depressed when the 
instrument is held in the hand and raised 
when used as a Lavalier microphone. In the 
first instance the axial frequency response is 
said to be almost uniform, while raising the 
clip has the effect of giving an appreciable 
increase in response at the higher frequen- 
cies, thus compensating for the reduction of 
this frequency band when used in the hang- 
ing position. 

Line Microphones 

Finally, we come to the highly directional 
line microphone. With a simple microphone 
of this type the directivity varies with fre- 
quency and approximates to that of a cardi- 
oid when the wavelength of the incident 
sound is twice the length of the tube. 
Modern line microphones, therefore, have 
transducers with cardioid characteristics at 
the bass so that the directional characteristic 
never becomes more omnidirectional than 
this. 

Two examples of this design are the Elec- 
trovoice types 642 and 643, with lengths of 
approximately 2ft and 6ft respectively. Each 
uses a moving coil transducer with a very 
large magnet and the correspondingly high 
signal to electrical noise ratio enables the 
directional properties to be fully exploited. 

A third example is the Sennheiser type 
MKH804. This is unusual in that while the 
directional characteristic degenerates into a 
cardioid at the bass, that of the higher 
frequencies does not become progressively 
sharper with frequency but reaches a figure 
of about -10 dB at 90° away from the axis 
and maintains this over a wide frequency 
band. In this case the transducer is of the 
capacitor type and a good signal -to- electrical 
noise ratio is achieved by the use of the r.f. 
biasing circuit described earlier; this con- 
struction makes for a very light instrument. 

A fourth type due to appear soon is made 
by A.K.G. as an attachment to the C451 fe.t. 
microphone. The tube is about 2ft long and 
the directivity varies with frequency. A light- 
weight version of each type will thus be 
available and it will be interesting to see 
which proves the more popular. 

A feature common to all line microphones 
is the fact that they have an inherently good 
signal- to-wind -noise ratio, as the wind -noise 
at each opening adds up in an r.m.s. manner 
whilst the signal adds up linearly. Wind 
shields are provided but these are un- 
necessary except for use in high winds. 
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Wide -range General Purpose 
Signal Generator 

A transistor instrument covering 150 kHz -120 MHz in six bands 

by L. Nelson -,ones *, A.M.I.E.R.E. 

AN r.f. signal generator is a most useful if not essential piece 
of test equipment so far as the amateur radio or electronics 

enthusiast is concerned. It is, however, also one of the most 
expensive, if an instrument of reasonable accuracy, and per- 
formance is required. The author found that the available com- 
mercial instruments fell into two main categories: Those with a 

means of monitoring the r.f. level and those without level 

monitors. In the second class there was in general an uncertainty 
in the generated r.f. level of at least + 6 dB. One such un- 
monitored instrument which the author had the misfortune to 
meet some years ago, changed its output by nearly 10 dB over a 

frequency change of 10% (41-45 MHz) on the highest frequency 
band. 

The accuracy of the majority of monitored instruments was 
± 2 dB overall though a few were good to only ± 3 dB. The in- 
accuracies were in general spread about equally between the 
attenuators and the level monitoring circuit. The majority of 
the instruments studied had a maximum output of 100 mV 
into either 75, or 50n , and nearly all quoted a frequency setting 
accuracy of 1 %. 

From these various specifications, and the facilities available 
to the author, a specification was drawn up for the instrument 
to be described. 

Accuracy of frequency setting ± 1% 

Accuracy of level monitor ± 1 dB 
Accuracy of step attenuator ± 0.5 dB per 20 dB step 

Attenuation range of step attenuator 100 dB 
Attenuation range of variable attenuator 0 -20 dB calibrated 
Accuracy of variable attenuator calibration ± 1 dB 
Modulation level range 0 -50% 
Accuracy of modulation level setting ± 5% of indication 

from 10 -50% modulation 
Modulation frequency 400 Hz ±50 Hz 

Maximum unmodulated r.f. level 100 mV (terminated) 
Output Impedance 7511. constant 

R.F. Oscillator 

The circuit used is shown in Fig. 1 and is basically the familiar 
Hartley oscillator with the earth point moved to give a grounded 
collector configuration. The advantages found for this arrange- 
ment were that one side of the tuned circuit is grounded, greatly 
simplifying switching and layout; that only a single tapped 
winding is used on each range; and since the windings are 
grounded at one end it is a simple matter to arrange that unused 
windings are both grounded and shorted out. This prevents 
unused coils resonating with their stray capacitance and causing 
peaks or troughs in the output of the other ranges. The effect 
is similar to that found with the grid dip oscillator and is due to 
the coupling between coils resulting from their proximity to one 
another. 

The level of oscillation is controlled by variation of the bias 

*Plessey Automation Ltd. 
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voltage applied to the oscillator. Further control of the level of 
oscillation, together with a reduction of harmonic content of the 
output, and some degree of equalization between ranges is 

provided by the degeneration produced by the unbypassed 
emitter resistor. Control of the oscillator by this means also 

saves changing the coil tapping point to find the correct degree 
of feedback for each range and makes it possible to use com- 
mercially available coils for the three lowest ranges. (For those 
with wave -winding facilities a tap at approximately 20 -25% from 
the top of the winding is satisfactory.) 

To improve the overall stability of the oscillator further and 

The author's protype signal generator. The front panel is overlaid 
with Perspex lettered on the reverse side. 

Fig. 1. The basic circuit of the r.f. oscillator employed. 
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Fig. 2. Oscillator output amplifier and attenuator arrangement. 
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setting of the r.f. level indicator. 
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Fig. 4. Circuit used to obtain the graph of Fig. 3. 

to help in reducing any tendency to squegging an additional 
emitter resistor is added, which is bypassed to r.f. The value of 
the unbypassed emitter resistor is chosen to be as high as possible 
while maintaining an adequate level of oscillation throughout the 
range at the minimum battery voltage (in this case 8 V). 

Output Amplifier and Attenuator 

The oscillator described above generates a good sinewave signal, 
but at a level and impedence unsuitable for general use. In many 
commercial generators a coupling winding is placed on the 
oscillator coil to obtain a suitable output level, this is then 
applied to a low inductance potentiometer followed by an attenu- 
ator pad in order to ensure a reasonably constant output 
impedance at the highest level settings. The use of such a coupling 
coil necessitates the use of another bank of contacts on the range 
selection switch. 

It was felt that this method, though it works well enough, is 
a rather crude way of achieving the required end. A more funda- 
mental method, made possible by the availability of good u.h.f. 
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transistors, was therefore tried with considerable success. The 
method consists of feeding the variable attenuator, which is 
wired as a current-divider from a constant current generator. 
The result is a variable attenuator with a constant output im- 
pedance equal to the value of the potentiometer, providing that 
the output impedance of the current generator does not appre- 
ciably shunt the potentiometer. 

The practical circuit used to achieve this is shown in Fig. 2. 
Level monitoring is achieved by the use of a diode voltmeter 
which measures the input to the current generator. 

The current generator transistor operates in class A and a bias 
source is used rather than a potentiometer across the supply. The 
bias potentiometer, if used, would have to be chosen to give 
sufficient collector current at minimum battery voltage and would 
result in a very high collector current at maximum battery 
voltage, with consequently reduced battery life. The current in 
this stage must exceed: 

[(fi our 2)/Rroen1 103 mA, 
for class A operation. For 750 output impedance and 100 mV 
r.m.s., this gives: 

(0.1 X 1.414X 103)/37.5= 3.77mA 
RLoAn= 37.5 Q since so far as the current generator is concerned 
the current divider, and load (both 75 Q are in parallel. A cur- 
rent of 5 mA is, therefore, adequate. In the circuit used (Fig. 5) the 
bias source is three forward biased silicon diodes, which provide 
approximately 2 V that is reasonably independent of supply 

voltage. This potential does, of course, vary with temperature, 
but for normal operating temperatures this is of little consequence 
providing that the collector current of the current generator is 
approximately 150% of the minimum as indicated above. The 
value of RE depends on the voltage available from the oscillator 
and on the voltage required by the diode r.f. voltmeter for a 
reasonable value of d.c. output current for a level indicator. A 
value of 150 was found to be a reasonable compromise, giving a 
d.c. current to the indicator of 36 ,uA. The meter semsitivity 
should not be lowered too much however or both the r.f. oscillator 
and the modulation measuring transistor will be unable to provide 
enough drive. 

The performance of the output stage is illustrated in Fig. 3 
which shows the variation of actual output for a constant reading 
of the level indicator (that is a constant input to the current gen- 
erator stage). The circuit of the voltmeter used to measure this 
and terminate the output of the signal generator is shown in 
Fig 4. 

The current divider potentiometer used is a solid moulded 
carbon type (Plessey type E), which is stable and has a long operat- 
ing life. Deposited track carbon types are not suitable because of 
wear problems. The lowest value available is 100 Q but this can 
be reduced to 75 Q by connecting a 270 Q resistor across the 
potentiometer. 

Attenuator 

The majority of commercial generators use a ladder attenuator 
having either four, or five steps of 20 dB each. Owing to the 
difficulty of making a suitable screened enclosure and switch 
for such an attenuator it was decided to make a set of five 
separately switched attenuators. A suitable screened enclosure 
can then easily be made covering the complete attenuator and 
the output socket (see Fig. 7). The screen has intersection screen- 
ing plates, each having a small slot to allow the coupling wire to 
pass through. The switches themselves are standard two-pole 
slide switches with a change -over action. Tinned steel sheet was 
used for the fabrication of the attenuator screen and all internal 
joints are soldered (in order to stop rusting the cut edges may be 
filed smooth and tinned also). The screen is made a close fit 
on to the aluminium front panel and secured with screws at 
frequent intervals. 
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Fig. 5. Overall circuit diagram of the generator. Some reduction in cost may be realized by using the transistors marked with an asterisk in the 

components comments section. 

Very good screening of each section of the attenuator from the 
others; of the output socket from the rest of the generator; and 
the generator from the outside world is essential if the attenuator 
is to have any sort of accuracy at high degrees of attenuation, 
especially at the highest frequencies covered. 

It was at first thought that obtaining suitable resistors for 
the attenuator was going to be a major stumbling block, for- 
tunately experiments showed that the commonly available solid 
carbon moulded resistors were surprisingly good for this applica- 
tion. Such resistors are usually available only in 10% tolerance, 
which means buying two or three times the quantity required, 
and selecting resistors. This is still a cheap way of obtaining 
attenuator resistors. Since the resistors will be required to 
dissipate only a small amount of power, stability should not 
prove a problem, but care should be taken in soldering them into 
position to minimize heat transfer to the resistors. A pair of 
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pliers gripping the lead between the resistor and the soldered 
joint, during soldering should suffice. 

High stability cracked carbon, metal oxide, and other film 
resistors must not be used, since these will all have spiral tracks 
and will cause serious errors at the higher frequencies due to the 
inductive component of the resistor's impedance. Commercial 
attenuators do, in fact, use film resistors, but these are 
specially manufactured and do not have spiral tracks. Such 
resistors are expensive and not readily available, but if any 
reader is lucky enough to have such a source of non -spiral 15 
and 62 f2 resistors he should certainly use them. (Calculated 
values 15.15 and 61.35 f2 ). 

A "T" configuration was chosen for the step attenuator 
sections since at high frequency stray capacitance is the most 
serious cause of attenuator error and as the value of the resistors 
used in the "T" are lower than in a "n " arrangement the stray 
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capacitances produce less shunting action. The values for the 
arms are 62 S2 for the series elements and 1552 for the parallel 
element. 150 is a standard value in the 10`7 range and suitable 
resistors may therefore be selected on a bridge. For the 6252 
resistors (a standard value in 5` -ó resistors), 6852 resistors (un- 
selected) were each shunted with a resistor ranging from 470 
to 1,00052 to obtain a value, as measured on a bridge, which was 
as close to 62 52 as possible ( ± 1% ). This met hod increases the 
shunt capacity' of the series arms, but does not appear to have 
produced any serious error even at 100 MHz, with the "T" 
configuration. The resistors are soldered directly to the switches 
and all leads kept as short as possible. Earth tags are put under 
the fixing screws of each switch and the leads to them are kept as 
short as possible. 

Modulation 

The modulating voltage is applied to the base of the oscillator 
transistor (Fig. 1) through a high value resistor to avoid shunting 
the r.f. voltages, a d.c. blocking capacitor is placed in series with 
this resistor to avoid shunting the oscillator transistor bias 
circuit. The modulating voltage required to produce a given 
level of modulation is not constant but depends on the collector 
current in the oscillator transistor and this in turn depends on the 
operating frequency. At the higher frequencies the oscillator 
transistor has to pass a larger collector current because of the 
higher losses of the tuned circuits, the lower dynamic impedance 
of the high frequency tuned circuits (both factors requiring a 
higher loop gain to maintain oscillation) and reduction of the 
f with current in the oscillator transistor. 

Logarithmic potentiometers are used for both the r.f. and 
modulation level setting controls to enable easier setting 
despite the wide variations in the requirements with frequency. 
Since the modulation depth cannot be measured by measuring 
the modulating voltage, it was decided to measure the audio 
component of the r.f. level detector output. To achieve this a 
resistor is substituted for the meter in the level detector and a 
transistor millivoltmeter measures the audio component across 
it with the level meter connected to the output of the audio 
millivoltmeter. The frequency response of the millivoltmeter is 
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Fig. 6. Internal view of the r.f. oscillator enclosure. 

Fig. 7. Rear view of the instrument. The step attenuator 
is behind the metal case below the rf. oscillator 
enclosure. 

limited to a few thousand cycles so that r.f. voltages cause no 
errors. 

In the prototype instrument the 0 -50 scale of the basic 50,uA 
meter indicates percentage modulation, as the degree of feedback 
is sufficient to linearize the scale of the millivoltmeter. With 
the circuit shown in Fig. 5, 50`7 modulation corresponds to 
15 mV at the input to the millivoltmeter. 

The modulation depth was set (using an oscilloscope) to 33 %, 
and the r.f. level carefully monitored also (this must, as is custo- 
mary, be set correctly before setting the modulation depth). The 
sensitivity (feedback value) of the millivoltmeter was then set to 
give a reading on the meter of 33 ,tiA. 33% was chosen as 
being close to the commonly used figure of 30% modulation, but 
being easier to set up on the oscilloscope. The carrier is first 
set to 6 cm on the oscilloscope (peak -to-peak) and the modulation 
is increased until the trough of the modulation reduces the 
carrier to 4 cm, and the peak modulation increases the carrier 
to 8 cm, the modulation index is then 33% . 

A simple LC oscillator was rejected for this application, 
although at first it might seem the most obvious choice. The 
main reason was the difficulty of maintaining a reasonable wave- 
form and an adequate level of oscillation with varying battery 
voltage at all battery voltages. Stabilization of the supply voltage 
would cure this problem, of course, but this was felt to be too 
wasteful of battery power. 

The circuit used consists of a multivibrator feeding a shaping 
filter which in turn drives a tuned output stage. This tuned 
output stage provides the necessary drive to the modulation 
input of the r.f. oscillator via the modulation level setting 
potentiometer. The main problem is to obtain an accurate 
inductance for the secondary of the tuned output transformer 
which has a value of 3 henries, in the prototype an ungapped 
25 mm ferrite pot core was used. Two courses are open in 
order to get accurate tuning. (a) If a bridge is available, the 
secondary can be wound on first with excess turns, which are 
then removed until the correct value is obtained, and the correct 
number of primary turns calculated by dividing the secondary 
turns by 4.5; or (b) The transformer can be wound using the 
nominal turns given later and the tuning capacitor varied by 
trial. In either case the tuning is not critical as the Q is low. The 
effect of severe mistuning is a loss of output and increased wave- 
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form distortion. The values given for the multivibrator in Fig. 5 

result in a modulation frequency of a little over 400 Hz (the 
prototype gave 430 Hz). The base resistors of this multi - 
vibrator can, of course, also be varied to bring the multivibrator 
to resonance with the tuned output transformer, providing that 
the tuned transformer is not too far from its correct frequency. 

Calibration 

The dial for the r.f. section of this instrument can be calibrated 
in two ways: 

The output of the generator can be mixed in a diode mixer with 
the output of another signal generator with known errors. An 
audio amplifier and loudspeaker are connected to the diode mixer 
and the dial is calibrated by beating the fundamentals together 
and noting the dial reading for zero beat, using the 0-100 scale 
printed on the Eddystone dial. The dial readings are then plotted 
on graph paper against the known frequency and a smooth 
curve drawn, from which to read off the exact readings for any 
desired frequency marking. This information is then transferred 
to the dial. 

In the second method the output of the generator is fed into a 

receiver. The difficulty with this method is the gaps left, for 
instance, a receiver using a 460 -470 kHz i.f. will not cover this 
frequency. The range above 30 MHz is also rather a problem. 

In both these cases checks of the calibration of the reference 
standard, whether it be another signal generator, or a receiver, 
can be made against a crystal oscillator or other frequency 
standard. The author used the 1 MHz standard described in the 
January 1968 edition of Wireless World to check the calibration 
of a borrowed signal generator. The borrowed generator only 
covered up to 80 MHz so that harmonics were used above this, 
with a check using an f.m. receiver on the 88 -108 MHz band. No 
doubt the ingenuity of readers will find other ways of achieving 
an accurate calibration, and the lucky few may even have 
access to a high -frequency digital counter for a short while. 

It may be found impossible to maintain oscillation at the low 
frequency end of bands 5 and 6 due to the very unfavourable 
L.C. ratio. This is of no consequence as there is considerable 
overlap between these bands. The phenomena is present on at 
least 'one commercial signal generator and need cause no concern. 

In the initial stages of calibration the extremes of each range 
are first set by means of the dust cores of the coils, and the 
trimmer capacitors so as to obtain a small overlap of the lowest 
three ranges, and with the lowest range starting at about 

Fig. 8. Modulation oscillator and modulation voltmeter chassis. 
The modulation output transformer is under the left hand of 
chassis and the voltmeter sensitivity adjustment potentiometer is 

under the right -hand edge of the chassis. 
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145 kHz. A greater overlap will be found possible on the 
upper ranges. 

The coils specified for ranges one, two and three have their 
cores accessible only from outside the screened enclosure at a 

point lying behind the front panel, but as the normal adjuster 
is flexible no trouble was found in adjusting these cores. There 
is a space of some two inches between the panel and the oscillator 
enclosure to allow for the flexible coupling between the dial 
assembly and the tuning capacitor shaft. 

Two Ever -Ready PP1 batteries or equivalent, are used in 
series to provide a 12 -volt supply which should give 300 hours 
life with average use. As has been said, no stabilization of their 
output has been used since no advantage was found, in accuracy, 
or in any other way from doing so. 

Constructional Details 

The prototype generator is housed in a plywood case finished in 
polyurethane varnish. The inside of the case is lined with tinned 
steel, the joints being soldered. The front panel is fixed to 
brackets soldered to this lining and additional spring contacts 
provide extra connection points with the front panel so as to 
form a second complete screen round the oscillator which 
is mounted in a metal case, in order to reduce stray radiation. 

The use of batteries for power is of great assistance in reducing 
stray radiation since there is no need for elaborate filtering of 
mains leads where they pass through the outer casing. In the 
author's experience the mains lead of many signal generators is 

a major cause of such stray radiation. Another cause is the 
meter used for the level indicator, since this is connected to the 
diode r.f. voltmeter circuit. The body of the meter is in most 
cases of a plastic construction, and there is, as a result, a "hole" 
in the screen where the meter passes through the front panel. If 
this is found to be a source of an unacceptable level of stray 
radiation it will be necessary to fit a complete metal screen over 
the rear of the meter with feed -through capacitors for the con- 
nections. This is done in many commercial generators. 

The front panel of the prototype is of tin. Dural, but this is 

overlaid with a On. Perspex panel. This overlay has all the dial 
markings in Indian ink (in reverse) on the rear of the panel. A 

lettering stencil was used to letter the panel with a stylus pen, 
the stencil being reversed. After lettering, the rear of the Perspex 
overlay was painted with two coats of white cellulose paint. The 
result of the use of this overlay is a front panel of neat appearance 
which is easily cleaned, and from which the lettering will not 
rub off. The overlay is held in position by the dial assembly, the 
meter, the output socket, and the front panel screws. A further 
advantage of this overlay, is that it has enabled the various other 
component fixing screws to be hidden, the front panel being 
thick enough to take countersunk screws. In marking the 
Perspex with Indian ink it may be found hard to get clear lines 
due to lack of "wetting", but if the area to be lettered is first 
rubbed over well with a hard typing eraser and then cleaned well, 
the slight roughening will enable the lettering to adhere. The 
slight roughening will not show once the panel is painted white, 
provided it has been well cleaned after using the eraser. 

The instrument described provides a standard of performance 
equal to many of the commercially available instruments costing 
many times the outlay required for its construction. It is hoped 
that this article will encourage others to construct their own 
instruments, and that it has shown the guiding principles which 
led to the successful conclusion of the author's design. 

Coil details 

Band 1; Electroniques MZT.8. 
Connections, green to chassis, yellow to R', black to S,,. 
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Band 2; Electroniques MZT.9. 
Connections, brown to earth, yellow to R', black to SIA Link blue 
to green. 
The coupling winding, which is not used on Bands 1 & 3, is connected in series with 
the main winding on Band 2 to enable coverage of the 460 -470 kHz region. 

Band 3; Electroniques MZT.10. 
Connections as Band 1. 

Band 4; 30 turns of 28 s.w.g. enamelled copper wire, tapped 6 
turns from the top, close wound. Bottom of winding to earth, tap 
to R', top to SiA. 

Band 5; 8 turns of 24 s.w.g. enamelled copper wire, tapped 2 
turns from the top, connections as Band 4. Close wound. 
Band 6; one turn of 18 s.w.g. enamelled copper wire wound 
with a pitch of 0.2 inches. There is no tap on this coil as the 
lead inductance of the oscillator circuit provides a large part of 
the required inductance. The resistor R' connects direct between 
SIA and Ste. The lead from SIA wiper to the tuning capacitor 
stator is also very much part of the tuning inductance on this 
range and should be as short and straight as possible. The 
former is cemented to the single turn coil. 
Bands 4, 5 & 6 coils are wound on formers which are of 6 mm internal diameter, and 
of 0.3 inches outside diameter such as Aladdin 8A- 6044 -21/6E moulded in bakelite 
with a square base. Suitable cores are Aladdin 9R- 1044 -81 which have a similar 
adjustment slot to the cores of the coils for bands 1, 2 & 3. Both these items are 
also supplied by Electroniques. A suitable trimming tool type 7T.1 is also available 
from this source. Finish with a thin coat of the same polyurethane varnish as used 
on the case. The coil for former band 6 has the square base removed and the core may 
be cut in half if adjustment is difficult. 

Modulation transformer; Secondary, 667 turns, primary 
149 turns, 40 s.w.g. enamelled single silk covered wire. Core, 1 

pair of Mullard FX 2240 ungapped cores. Former, Mullard 
DT.2179 (mounting used in prototype, terminal board 
DT.2227; mounting clip DT.2228). 

Component comments 

Band switch; SIA wafer TSW /2 /S. SIB wafer TSW6 /2/ -. Switch 
mechanism TSW /SH /22/2. Studding 6 BA. TSW /ST /6/12 (12 
inches). Spacers 0.5 inch TSW /SP /ZL (4 off). Available from 
Electroniques. 
Wafer Ste is assembled nearest to the front panel. 

Tuning capacitor; Jackson Bros., type JB/5250/1/365. 
Trimmer capacitors; (bands 4 & 5 only) Jackson Bros., type 
JB/5440/8 or Mullard type E7850 or E7875. 2 -8 pF concentric 
type available from Henry's Radio who can also supply a 10 pF 
capacitor similar to the Jackson type named. 
Variable attenuator; Plessey type E, 1005, linear. Available 
from Electroniques under part no. E /100 /LIN. 
Dial assembly and flexible coupling; Eddystone Radio type 
598 with type 893 coupler or Jackson Bros., type J13/4693. 
Resistors R'; Band 1 -1kS2, Band 2 -820Q, Band 3- 
820Q, Band 4 -6805? Band 5- 3905, Band 6 -6852. 
Attenuator resistors; Erie type 16, Morganite type S or Radio- 
spares 2-watt (see text). 
Transistors; r.f. oscillator output stage- 2N2369, 2N2369A, 
TIS49 *, types BSX20 and BSX44 should also function satis- 
factorily. For the r.f. oscillator- 2N2894, V405A or TIS50 *. 

Diodes; silicon Emihus HS 1010 (high conductance with Vi less 
than 1 V at 1j= 50 mA) most high conductance silicon diodes are 
suitable, e.e., 1S120 *, 0A200/202, CV7040. The germanium 
device in the level monitor circuit is Mullard GEX66 or 64. Most 
other germanium point contact diodes are unsuitable and give 
too large an error at the highest frequencies. 
Semicinductors marked* are likely to be cheaper and easier to obtain than the others 
specified. 

Feed -through capacitors; 1000 pF, Erie type 361. 
Attenuator switches; (also used for ON /OFF and meter switch) 
Radiospares "slide switches ". 
Oscillator enclosure; S.T.C. die -cast case type 46R.C500.- 
064.A00 available as type 46R.064.A. from many suppliers. 
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P.C.M. Copes with 
Everything 

The recent introduction of 24- channel pulse code modu- 
lation systems using 1.536 Mbits, carried by conventional 
telephone cables repeatered at 2000 yd intervals, is only 
the first step in an integrated system covering the whole 
country. This emerged from a colloquium at the I.E.E. 
at which the present state of p.c.m. was discussed by 
representatives of the Post Office and the com- 
munications industry. At present the larger capacity 
systems are only at the laboratory stage and some are 
little more than gleams in the eyes of the designers. The 
next step (according to A. C. Frost and K. W. Cattermole) 
will probably be 96-channel systems using 6-8 Mbits. 
These will make the viewphone a practical proposition, 
probably causing an increased demand for com- 
munication links. It is visualized also that bit rates will 
be increased to between 100 and 1000 Mbits to accommo- 
date future needs including television links. Signals with 
these high bit rates will probably be transmitted by 
microwave links either in waveguides or freespace, inter- 
continental links using satellite relay stations. 

The subject of distortion was discussed at some 
length, and a recording of music, presented by D. E. L. 
Shorter of the B.B.C., very effectively demonstrated the 
increase in background noise when the number of 
quantizing steps is reduced. The quantizing noise gets 
less "white" and an audible interference pattern is 
produced. While 2' levels are quite adequate for tele- 
phonic speech, 2 "or 2 12 need to be used for high quality 
music. It is possible to accommodate 4 music channels in 
a 1.536 Mbit system normally used for carrying 24 
speech channels. Television is more tolerant of quantiza- 
tion distortion than music and 2' or 2° levels provide a 
good quality picture. However, this results in a bit rate 
in excess of 100 Mbits. 

The closing talk was given by A. H. Reeves, the 
inventor of p.c.m. Letting his imagination take over, he 
spoke of a world in the not too distant future where 
communication links will permit people to carry out 
many jobs from the comfort of their homes, conferences 
using closed- circuit television etc. For this, he said, 
reliable links capable of bit rates of the order of 10' or 
1010 bits will be required. Light is the most probable 
answer. At present the loss in glass -fibre guides is about 
200 dB /km. The theoretical loss is of the order of 6 
dB /km so that fibres with losses of only 30 to 40 dB /km 
should be practical in the near future. With these, 
repeatered cables using 30 or more fibres are possible for 
both land and transoceanic links. The repeaters will 
probably make use of gallium arsenide i.c. lasers. 

He went on to predict that an electro-optical revolu- 
tion is in the offing and that the sooner this was 
recognized and a start made the better, as it would be 
cheaper in the long run. His closing words were "I'm 
prepared to take a large bet that I'm right!" 
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Low Distortion Class B Output 
New approach to the problem of cross -over distortion in transistor 
audio power amplifiers 

FOR some time designers of transistor high -fidelity amplifiers have 
been restricted to a choice between three types of class B output 

circuit: (1) a pair of matched complementary transistors; (2) a pair of 
identical transistors in series cascade with a twin -secondary driver 
transformer; and (3) a quasi -complementary circuit using identical 
output transistors in series cascade but with complementary driver 
transistors. All three raise problems in design and manufacture, the 
best known ones being lack of circuit symmetry, difficulty of proper 
control of transistor quiescent currents and problems of the l.f. 
roll -off. Now a new type of output circuit has appeared which, the 
designers say, overcomes these problems and makes possible a transist- 
or power amplifier of exceptionally high performance. The circuit, 
shown in Fig. 1 in slightly modified form, has been developed by The 
Acoustical Manufacturing Company for a new power amplifier. 

As will be seen from Fig. 1 the circuit is really a development of the 
quasi -complementary arrangement, but each half of the class B 
system contains three directly coupled transistors instead of just the 
usual driver and output. The first two, Tr, and Tr2 are low power 
complementary types, the second two, Tr3 and Tr medium power 
complementary types and the final two high power identical devices. 

One reason for this arrangement is to avoid the distortion which 
normally occurs in the quasi-complementary circuit as a result of the 
asymmetry of the upper and lower halves of the output stage. In the 
Fig. 1 arrangement each of the transistor "triples" can be considered 
as an "emitter follower ", as brought out in the much simplified form 
of Fig. 2. And each of these "emitter followers" has the usual 
characteristics of this device: high input impedance, low output 
impedance, and the voltage across the emitter resistor (and hence the 
current through it) following the base voltage independently of the 
characteristics of the active device. For these conditions to hold, of 
course, the loop gain of the "emitter follower" must be very high, and 
this is assured by the use of the three transistors -the overall current 
gain approaching the product of the three individual R values. The 
two units shown shaded in Fig. 2 can be considered as two "black 
boxes" exactly equivalent to a complementary pair of output transist- 
ors of very high current gain. The arrangement has, however, a very 
important advantage over a complementary pair when we come to 
consider quiescent current and temperature effects. 

Ideally in a class B amplifier the two transistors should be biased so 
that one is completely cut off while the other is conducting. In 
practice this cannot be done because it results in cross-over distortion. 
It is necessary in fact to apply a small forward bias to the transistors to 
obtain a suitable value of quiescent current that will reduce this 
distortion to a minimum. The required quiescent current should be 
kept constant, but in many power amplifier circuits this is difficult to 
achieve because the quiescent current depends on the temperature of 
the base-emitter junction of the power transistors and this in turn 
varies from moment to moment due to variations of audio power and 
thermal storage time constants. 

In the Quad circuit the voltage developed across the 0.3ûresistors 
by the quiescent current is compared with a fixed reference voltage 
at the Tr, and Tr2base-emitter junctions. Since these are operating at 
very low power there is negligible change due to temperature 
resulting from varying audio power. Ambient temperature changes 
are exactly compensated by the same temperature changes in the 
diodes D, and D2 providing the reference voltage. Thus the two 
"black boxes" can be seen to be the equivalent of a complementary 
pair with thermally isolated base emitter junctions. 

The other two diodes, D 
3 

and D4, are limiting devices which 
prevent the output transistors from exceeding their current ratings. 
If, in either half of the class B circuit, the current through the 0.30 
resistor attempts to exceed a given safe upper limit (approx. 3A) the 
increased voltage across the resistor will cause the corresponding 
diode to conduct and thus prevent the corresponding transistor (Tr, 
or Tr 2 from being turned on further by the incoming signal. As can 
be seen, the arrangement is symmetrical, providing limiting for both 
directions of output current swing. 

Set 
output transistor 
quiescent current 

Constant 
current 

DI 

D 

Signal from 
earlier stages 

Fig. 1. (Above) 
The output section 

of the Quad 303 
power amplifier 

(slightly simplified) 
showing the two 

transistor triples. 

Fig. 2. (Right) 
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representation of the 
Fig. 1 circuit as two 
"emitter followers ". 
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News of the Month 

Numerical Control 
Advisory Service 
"The use of numerically controlled ma- 
chines in this country is growing but not 
nearly fast enough. This is partly due to the 
genuine difficulty of many firms in assessing 
the technical and economic value of numeri- 
cal control for their machining requirements 
in comparison with conventional methods, 
and making the necessary investment ap- 
praisal. To assist industry in this I am 
establishing a Numerical Control Advisors' 
Service," said the Minister of Technology, 
Mr. Anthony Wedgwood Benn, in reply to a 
written Parliamentary question. He went on 
to give brief details of the service. "The 
service will be provided by the Production 
Engineering Research Association under 
contract to my department and by the Royal 
Aircraft Establishment, Farnborough. 
P.E.R.A. will concentrate on the economic, 
investment and production planning aspects 
of the adoption of numerical control, and 
will provide courses for senior management. 
It will also have the important task of provid- 
ing a consultancy service for firms by carry- 
ing out appraisals of the suitability of 
numerical control in their works. 

"The Royal Aircraft Establishment will 
provide courses with a technical bias for 
designers and production and planning en- 
gineers. It will also provide facilities and 
technical support for individual firms in the 

programming, machining and inspection of 
components." 

It has been estimated that the cost of this 
service to the Government over the next 
three years will be £685,000. This includes 
£350,000 for the provision of numerically 
controlled machine tools and associated 
equipment at R.A.E. and P.E.R.A., the re- 
maining sum being used to offset the major 
part of the cost of the courses at P.E.R.A. 
and for meeting 50% to 90',', of the cost of 
appraisals. 

The Ministry is also supporting a com- 
plimentary establishment at High \Wycombe 
set up by Airmec -A.E.I. Ltd. This centre is 
equipped with machine tools fitted with Air - 
mec -AEI control systems that will be used 
for educational purposes and for sub- 
contract work on a commercial basis. 

Ministry Contracts aid 
Microelectronic Research 
The Ministry of Technology has placed con- 
tracts with Elliott- Automation Micro- 
electronics Ltd and Ferranti Ltd under 
the Government's policy of support for the 
U.K. microelectronics industry. The Ministry 
will contribute half of the £82,700 which 
Elliotts are spending on their development 
programme and half of the £175,000 being 
devoted to development at Ferranti's Gem 
Mill plant near Oldham. The Elliott contract 

fi S 

Exhibition 
Control 
Room 
Part of the £70,000 
control room on the 
stand of Radio 
Rentals at the /deal 
Home Exhibition 
(Olympia, London) 
where demonstrations 
of colour and mono- 
chrome television 
transmissions and 
locally generated 
material are being 
given 

is for developing a new method of making con- 
nections to m.o.s.t. microcircuit arrays. The 
method, known as the beam lead technique, 
has already been used by Elliotts for normal 
bi -polar microcircuits. It is a very much 
more reliable method of making external 
connections to microcircuit contact pads 
than the conventional fine wire methods 
currently employed. The first part of the 
contract covers a feasibility study of the 
technique as applied to a range of circuits 
associated with computer applications. The 
second part includes the subsequent de- 
velopment of suitable production equip- 
ment, the production of trial quantities of 
circuits and field testing in a computer 
environment. Work on this new technique is 
to start immediately at the company's Glen - 
rothes research establishment and the com- 
pany hope to be producing beam lead, single 
chip, large m.o.s.t. arrays by 1969. The 
standard method of linking circuit con- 
nection pads with output wires is to use fine 
wires bonded to the appropriate interconnec- 
tion points. The new process forms part of 
the manufacture of the circuit itself and is a 
mass -production operation. A strip of gold is 
deposited on top of a layer of dielectric 
material covering the microcircuit; breaks in 
the dielectric layer being used to allow the 
gold strip to make contact with the correct 
circuit connection point. The dielectric layer 
can now be etched away from underneath 
the gold strip to provide a free connecting 
lead that can be bonded to the output 
terminal in the final microcircuit package. 
Each beam lead is formed in a fixed position 
and it is hoped to develop production equip- 
ment which will bond all such leads on a 
chip to appropriate terminals in a single 
automatic process. 

The Ferranti contract will enable the com- 
pany to improve yields and to further de- 
velop automatic production processes. The 
work that will be carried out includes the 
automation of slice handling in the photo- 
etch and diffusion processes for slices up to 
three inches in diameter. This will involve 
the development of new metallization tech- 
niques and the automation of assembly and 
interconnection methods. 

The successful completion of this work 
will make equipment available so that the 
present ranges of integrated circuits can be 
manufactured at higher yield rates and 
lower prices also it will lead to more complex 
circuits becoming available. 

Research Scheme 
To encourage collaboration between univers- 
ities and industry a proportion of the 
Science Research Council's awards for 
research studentships in pure research dur- 
ing 1968 -9 will again be reserved for specific 
co- operative projects. The awards -in 
biology, chemistry, mathematics and physics 
-are intended to provide an opportunity 
for graduates to undertake research of direct 
interest to industry and to become aquainted 
with industrial problems and people. In all, 
130 awards will be made to university de- 
partments. To secure an award a member of 
the university staff is required to submit 
proposals for a joint project to the Science 
Research Council, State House, High Hol- 
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born, London W.C.1, by April 1st. The 
project should be suitable for a graduate 
studying for a Ph.D. and the proposal 
should give details of the degree of indus- 
trial collaboration; which is hoped will be 
substantial and could take many forms. For 
instance, the student could spend a propor- 
tion of his time with industry or a straight 
cash payment or equipment could be provid- 
ed, facilities not normally available to a 
university could be made available by indus- 
try or industrial staff could take part in, or 
supervise, the project. Any firm interested in 
participating in the scheme should get in 
touch with those members of university 
departments most likely to be working in the 
field. Further information may be obtained 
from the Science Research Council. 

Skynet Station 
A fixed satellite communications terminal is 
to be installed in Southern England to oper- 
ate in the British military Skynet satellite 
network. In addition, as part of the same 
programme, two existing stations in the Mid- 
dle and Far East are to be modified. The two 
stations were part of a three -terminal net- 
work supplied by Marconi to a Ministry of 
Technology order for operation in the Anglo- 
American Initial Defence Communications 
Satellite Programme (I.D.C.S.P.). They were 
partly experimental and represented the first 
U.K. practical examination of satellite com- 
munications for military purposes. The third 
terminal station of this I.D.C.S.P. network is 
in Christchurch, Hants, but this will not be 
used in the present skynet set -up although 
it will still be used for satellite work. A 

feature of the overseas stations is the ease 
with which they can be moved, each is 
capable of being rapidly dismantled, trans- 
ported by aircraft, re- assembled and opera- 
tional again within 24 hours. 

The construction of the new U.K. terminal 
and the modification of the existing stations 
will be carried out by the Marconi Company 
who, following the collapse of World Satellite 
Terminals* seem to have completely cornered 
the U.K. -placed contracts of this type. The 
U.K. station, which will also be capable of 
being dismantled quickly, will consist of a 
42 -ft diameter dish employing the now usual 
aluminium honeycomb and sheet method of 
construction. The aerial will have 90° free- 
dom in elevation and 270° in azimuth; 
signals will be conveyed from the aerial to 
ground equipment at i.f. 

.Consortium consisting of A.E.I., G.E.C. and Plessey. 

Post Office Domestic 
Relay System 
A new village, Barmston, to be built as part 
of Washington New Town, Durham, is the 
site of the Post Office's first entry into the 
domestic radio relay business. Twin cables 
will be laid for this pilot scheme to each of 
the 300 houses under construction, one 
cable will be for normal telephone services 
and the other will carry radio and television 
signals from aerials mounted on a new tele- 
phone exchange. With an eye to possible 
future developments wideband cables have 
been used throughout the extensible system. 
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Perhaps these cables will eventually provide 
the long foreseen domestic, educational and 
closed circuit television systems, video-phone 
services, remote reading of gas and electricity 
meters, facsimile apparatus and computer 
access facilities. 

Export Design Exhibition 
Some details of the Design for Export project 
jointly organized by the British National 
Export Council and the Council of Indus- 
trial Design have been announced. It is to 
include an exhibition occupying the whole 
of the Design Centre and a series of semi- 
nars. The exhibition will be held between 
June 10th and July 13th and will indude 
more than a thousand items. A special exhi- 
bition on a separate floor will trace the 
correlation between good design and success- 
ful export performance. Of the nineteen 
items selected for these case studies the 
electronics industry will supply five as fol- 
lows: D -Mac Ltd -cartographic digitizer; 
Elliott Flight Automation -Concorde auto- 
pilot control panel (see Wireless World 
March 1968, page 11); Pye TVT Ltd- televi- 
sion equipment; Wayne Kerr Co. Ltd -B331 
autobalance precision bridge (as part of a 
range); BSR Ltd -Úa70 automatic /manual 
turntable unit and UA50 minichanger. 

Programmed Instruction 
Four schools belonging to the school district 
of Philadelphia in America have installed a 
computer network that provides a source of 
programmed instruction enabling tutorial 
staff to concentrate on backward students. 
The network has been installed by the 
Philco-Ford Corporation under a contract 
worth $1.3m. Teachers co-operated with 
computer programmers to write the pro- 
grammes for the installation and, to assist in 

this, a language known as INFORM was 
produced. Using this language teachers can 
write programmes without having to study 
computer programming. 

Each student has an electric typewriter 
and a television -type monitor, designated a 
SAVI, for Students Audio Visual Interface, 
equipped with a light pen. At the start of the 
day's work he types in an identification 
number that has been assigned to him and 
the computer starts presenting him with 
information in the curriculum from the 
point at which he finished the day before. 
This information can take the form of 
straight textual matter, diagrams, animated 
cartoons, or television pictures and is 
liberally punctuated with questions. The 
student may indicate his answer on the 
screen with the light pen or by using the 
typewriter. If the student is particularly fast 
and accurate he will be taken into the 
subject in greater depth than one who is just 
managing to cope. In the event of a wrong 
answer being given the computer will branch 
into a sub -routine and present the informa- 
tion in a different way until the student has 
understood the point. If this stage is not 
reached then the assistance of a human 
instructor is requested. At the end of a 
lesson a typewriter accessible to the teacher 
prints out a detailed record of the student's 
progress. 

Each school has a "computer cluster" 

A student about to answer, using the 
light pen on the SAVI, a question presented 
to her by the computer 

consisting of a central processor, data storage 
and student terminals. These "clusters" com- 
municate directly with a remotely situated 
computer which contains all the lesson pro- 
grammes, school curricula and school and 
students records. The detailed records of indi- 
vidual class and student progress are trans- 
mitted to the central computer at con- 
venient times and are used to update 
student and school files. At the start of each 
day each school "cluster" receives details of 
the day's work from the central computer 
and records them on a large disc memory 
with a 1 M bit capacity, this can be expanded 
to 16 M bits if required. The central com- 
puter is similar to several large scale ma- 
chines developed and manufactured by the 
Communications and Electronics Division of 
Philco-Ford to form the basic processing 
power from the U.S. North American Air 
Defence Command (NORAD). It has a core 
memory of 32k, words of 48 bits each and 
employs sixteen magnetic tape stores. The 
use of this large machine frees the smaller 
"dusters" from a large amount of control 
and storage work so they can concentrate 
purely on tutorial matter. 

The system as a whole has the advantage 
over a "fixed wire" system of being com- 
pletely flexible -for instance, instruction 
may be carried out on practically any sub- 
ject in any language with appropriate pro- 
gramming. 

Domestic Receiver Sales Up 
Figures prepared by the British Radio 
Equipment Manufacturers' Association 
show that although the total radio and tele- 
vision receiver disposals to the trade was 
higher in 1967 than in 1966, it was well 
below that achieved in 1965. The Govern- 
ment's partial relaxation of rental and hire 
purchase terms during August coupled 
with the introduction of colour television 
are factors that combined to increase the 
1967 figure. Rounded off totals show that of 
the 1.348 M television receivers delivered to 
the trade 30,000 of them were colour sets. 
TV sets showed an increase of 56,000 over 
1966, but a reduction of 339,000 when 
compared to 1965. The combined figures for 
radio receivers and radiograms tell a similar 
story, the total delivered during 1967 was 
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1.632 M, 87,000 higher than 1966, but 
337,000 lower than 1965. 

British Company Receives 
American Award 
The sales director of Decca Radar Ltd ac- 
cepted two awards on behalf of his company 
from the American National Marine Elec- 
tronics Association. The first award, which 
Decca have won for three consecutive years, 
was for the best single product or model of 
equipment at the New York Boat Show 
based on performance and reliability. In 1966 
and 1967 this award was received by the 
company for its D202 marine radar equip- 
ment. This year the award was made for the 
type 101 small boat radar. The second award, 
for continued excellence of design, perfor- 
mance and reliability for the main product 
line, was made for the Decca Transar series 
of marine radars. It is believed that this is the 
first time that both awards have been made 
to one company in a single year. 

Applications are invited from students for a 
scholarship in the Department of Electron- 
ics at Southampton University by Advance 
Electronics Ltd., Roebuck Road, Hainault, 
Ilford, Essex. The successful applicant will 
receive a grant of £1,000 per annum for two 
years (not subject to any post- graduate con- 
ditions) to carry out research into a branch 
of electronics associated with instrumenta- 
tion or control. Students who wish to apply 
should graduate this year and should expect 
to obtain at least a second class honours 
degree. This is the second scholarship to be 
granted by Advance Electronics. The first 
was awarded to a student who is engaged in 
evolving a new form of algebra for solving 
problems in digital circuits. 

A flight INformation Display (FIND) sys- 
tem is to be installed at London's Heathrow 
airport by R.C.A. Great Britain Ltd., which 
has been developed by the company in colla- 
boration with British European Airways. 
The system displays flight arrival and de- 
parture information on some 200 television 
monitors located at strategic points in 
B.E.A's offices. The input of a complete day's 
schedules is fed into the FIND store using 
punched tape that has been prepared on 
B.E.A's main computer complex. The infor- 
mation is read out of the store to an R.C.A. 
Divicon display system where it is converted 
into standard video format and modulated 
with an h.f. carrier prior to being distributed 
to the various television monitors. The main 
store can hold 1,000 lines of 56 characters 
and spaces of which 20 lines can be displayed 
at one time. Five keyboard inputs are provid- 
ed for updating the stores and displays, and 
provision is made for new or altered informa- 
tion to flash on the screens for a period of 
time. 

Further to our report last month on the 
preparations made to utilize the Intelsat 
network we understand that another station 
is to be built in Germany by Siemens. The 
existing earth station, also built by Siemens, 
at Raisting will also be expanded to enable it 
to handle Intelsat communications. 
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"WIRELESS WORLD" INDEX 

The Index to Volume 73 (Jan. 1967 -Feb. 
1968) is now available price Is. (postage 3d.). 
Cloth binding cases with index cost 9s. 6d., 
including postage and packing. Our publishers 
will undertake the binding of readers' issues, 
the cost being 35s per volume including 
binding case, index and return postage. Copies 
should be sent to Associated Iliffe Press 
Ltd., Binding Department, c/o 4 Iliffe Yard, 
London, S.E.17, with a note of the sender's 
name and address. A separate note confirming 
despatch, and enclosing the remittance, 
should be sent to the Publishing Department, 
Dorset House, Stamford Street, London, 
S.E.1. 

The European Space Research Organiza- 
tion has ordered from Elliott Automation 
two mobile check -out stations to test the 
control and experimental payloads of satel- 
lites. Elliotts will be responsible for the as- 
sembly of the various parts of the check -out 
system, for the manufacture of the necessary 
interface equipment and for providing the 
complete system. SONECTRO of France are 
co- operating with Elliotts in the integration 
of the system. The trailers, housing the equip- 
ment, will accompany the satellites from the 
factory to the test establishments in Europe 
and finally to the launching site where they 
will continue measurement and analysis 
throughout the count -down. The first 
trailer will be delivered to the European 
Space Technology Centre at Noordwijk in 
the Netherlands in time for the testing of the 
TD satellites in the spring (see Wireless 
World, February 1968, page 682.) 

Apprentice Awards Each member company 
of the Telecommunication Engineering & 

Manufacturing Association may enter one 
candidate in each of the three classes -grad- 
uate -in- training, student apprentice, and 
technician apprentice -for the Association's 
annual competition. Each entrant has to 
write a technical essay on some personal 
aspect of his training or work relating 
directly or indirectly to the T.E.M.A. side of 
his company's activities. This year's winners, 
who were presented with cheques and certifi- 
cates at the annual dinner on February 6th, 
were A. J. W. Jackson, B.A., Marconi gradu- 
ate-in- training; M. R. Collyer, S.T.C. 
student apprentice; and P. G. O'Donovan, 
technician apprentice with Automatic Tele- 
phone & Electric Co. 

ANNOUNCEMENTS 
A residential vacation school on "Electrical 
measurement practice" will be held from 15th 
to 26th July at the University of Manchester 
Institute of Science and Technology. The school 
has been arranged by the I.E.E. joint professional 
group on measurements in collaboration with the 
British Calibration Service and the I.E.R.E. In- 
quiries should be sent to the Secretary, I.E.E., 
Savoy Place, London, W.C.2. 

A three -day conference entitled "Modern as- 
pects of research and development" will be 
held at Southall College of Technology com- 
mencing 8th April. Registration forms are avail- 
able from The Department of Electrical Engineer- 
ing, Southall College of Technology, Beaconsfield 
Road, Southall, Middx. (Fee 7 gn). 

"An introduction to some aspects of digital com- 
puter design" is the title of a specialist short 
course of lectures to be held at Norwood Techni- 
cal College. The six weekly lectures commence on 
23rd April. Enrolment forms can be obtained 
from the Secretary, Norwood Technical College, 
Knight's Hill, London, S.E.27. (Fee 15s). 

A series of short lecture courses in selected 
mathematical topics are to be held at Twicken- 
ham College of Technology. These will take place 
on Mondays, Wednesdays and Fridays from 13th 
May to 28th June. Enrolment forms may be 
obtained from the Principal, Twickenham College 
of Technology, Egerton Road, Twickenham, 
Middlesex. 

A colour television receiver has been installed in 
the Science Museum's Radio Demonstration 
Room. It forms part of a continuous dem- 
onstration of radio communications equipment. 

Hand -soldered Joints in Electronics is the title 
of an eight -minute Mullard training film, in 
colour, now available for hire from the C.O.I., 
Central Film Library, Bromyard Avenue, Lon- 
don, W.3. 

Seven films produced by Educational Services 
Inc., U.S.A., as part of their advanced college 
physics film programme, are now available for 
hire through the Central Office of Information, 
Bromyard Avenue, London, W.3. The titles in- 
clude (1) "Photo-emission of electrons ", (2) 
"Thermionic emission of electrons" and (3) "Posit- 
ron- electron annihilation ". 

A short -wave communication system is to be 
built by Marconi to be used in controlling the 
new oil pipe -line between Dar -es- Salaam in Tan- 
zania and Ndola in Zambia. Effective com- 
munications by day and night are required, to 
achieve this log periodic arrays will be used at 
each end of the 1,000 -mile line in conjunction 
with intermediary broadband dipoles. 

Two unmanned radar stations, part of the 
NADGE (Nato Air Defence Ground Environment) 
radar chain, are to be equipped with transmitters 
from the Marconi S600 series. The contract is 
worth £350,000. 

The Ministry of Technology has granted test 
house facilities approval to Transitron Elec- 
tronic Ltd., Gardner Road, Maidenhead, Berks. 
This approval refers to the test and inspection of 
semiconductor devices to CV specifications. 

Six companies active in the research, development 
and production of military infra -red equipment 
and components have formed the British In- 
fra-Red Manufacturers Organization (B.I.R 
M.O.Y. The companies are: Barr & Stroud Ltd., 
EMI Electronics Ltd., Hawker Siddeley Dynamics 
Ltd., Hymatic Engineering Co. Ltd., Mullard 
Ltd. and Standard Telephones & Cables Ltd. 

The British National Export Council have de- 
cided to co- operate with Kompass Register, an INI 
company, in publishing an export marketing 
guide entitled "British Exports '69 ". Designed for 
use by overseas buyers, the first edition is sched- 
uled for publication in the Autumn. 

Crompton Parkinson Ltd., a Hawker Siddeley 
company, have agreed to acquire the plant, 
equipment and stocks of Vidor Ltd. and 
Burndept Ltd., part of the Royston Industries 
Group. 

The Wired TV product group of Thorn Bendix 
have moved its sales offices and laboratories to the 
Industrial Electronics division at High Church 
Street, New Basford, Nottingham. Thorn Bendix 
manufacture transistor wired television 
distribution systems. 
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Personalities 

R. D. A. Maurice, Dr. Ing., 
F.I.E.E., assistant head of the B.B.C. 
Research Department since 1961, 
has become head of the Designs 
Department in succession to S. N. 
Watson, F.I.E.E. who as recently 
announced, has been appointed 
chief engineer, television. Dr. 
Maurice joined the B.B.C. Research 
Department in 1939 and after some 

Dr. R. D. A. Maurice 

years in the receiver and measure- 
ments section transferred to the 
television group, of which he became 
head in 1958. Dr. Maurice has 
served for many years on the tele- 
vision study group of the C.C.I.R. 
and was chairman of the general 
characteristics sub -group of the 
European Broadcasting Union's 
ad -hoc group on colour tele- 
vision. 

W. P. Williams, Ph.D., B.Sc. 
(Eng.), who joined the Marconi 
International Marine Company 
in 1964 as leader of a group working 
on echo-sounding and ultrasonic 
techniques and just over a year ago 
became assistant technical manager 
responsible for new product engi- 
neering, has been appointed deputy 
technical manager. A graduate of 
Nottingham University, Dr. Williams 
was awarded a research scholarship 
while studying for his doctorate. 
In 1963 he received the first Baird 
travelling scholarship from the 
Royal Television Society under 
which he toured Europe studying 
the Eurovision television network. 
He is 29. 
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T. H. Bridgewater, O.B.E., 
F.I.E.E., who retires this month from 
the B.B.C. joined the Corporation 
in 1932 before which he worked 
for four years with John Logie Baird. 
When the B.B.C. television service 
started in 1936 Mr. Bridgewater was 
appointed senior maintenance engi- 
neer at the Alexandra Palace station. 
After war service in the R.A.F. he 
returned to the B.B.C. in 1946 and 
was a1 one time superintendent 
engineer O.Bs. He has been chief 
engineer (television) since 1962. 

F.C. Loveless, A.Inst.P., has been 
appointed to the Board of 20th 
Century Electronics Ltd., but will 
continue as head of technical ser- 
vices having responsibility for all 
sales activities. Mr. Loveless, who 
is 38, joined the Company in 1952 
as a junior physicist to work on 
radiation detectors. After completing 
two years as assistant to the general 
manager he took over responsibility 
for the Company's technical sales 
in 1961. 

Grants for the design, construction 
and maintenance of novel, unusual 
or much- improved types of physical 
instruments and apparatus for in- 
vestigations in pure or applied physi- 
cal science are made from time to 
time by the Paul Instrument Fund 
Committee which is composed of 
representatives of the Royal 
Society, the Institute of Physics & 

Physical Society and the I.E.E. 
Among the recent recipients are 
Dr. A. P. Anderson, lecturer in 
the department of electronic and 
electrical engineering in the 
University of Sheffield, who receives 
,ß,000 for the construction of an 
instrument for the measurement of 
energy in laser beams; Dr. W. J. 
Jones, demonstrator in the depart- 
ment of physical chemistry, 
University of Cambridge, £1,500 
for the construction of a spectro- 
meter employing frequency selective 
intensity modulation; Professor 
J. D. McGee, O.B.E., F.R.S., 
professor of applied physics at the 
Imperial College of Science and 
Technology, London, £6,250 for 
continuation of his work on the deve- 
lopment of a photo -electronic image 
device for time images for which 

in 1964 he received a grant of 
£8,100 over three years; and Dr. 
K. I. Mayne, senior lecturer in 
the department of natural philosophy 
in the University of Edinburgh, 
£4,000 for the construction of a 

polarized electron source. 

A. G. J. Holt, Ph.D., M.I.E.E., 
reader in electrical engineering in 
the Department of Electrical 
Engineer, the University of 
Newcastle -upon -Tyne, has received 
grants totalling £8,779 from the 
Ministry of Technology in aid of 
research work on computer 
methods in active network design 
and on thin -film RC communica- 
tions networks. Dr. Holt has also 
received a contract worth 2,100 
from the G.P.O. for work on the 
design of RC- active electrical 
filter networks. 

The appointment of two associate 
directors is announced by 
Gardners Transformers. They are 
R. P. Henegan, Assoc.I.E.R.E., 
who joined the company in 1964 
becomes director and general 
manager and J. W. McPherson, 
B.Sc.(Eng.), M.I.E.E., who joined as 
technical manager in 1964 is now 
technical director. 

Stanley Baker, B.Eng., A.M.I.E.E., 
has joined the magnetic recording 
head division of the Gresham Lion 
Group as a senior development 
engineer. A graduate of the Univer- 
sity of New South Wales, Mr. Baker 
has submitted a thesis on "an inves- 
tigation of crosstalk in multitrack 
recording heads" as part of his 
studies for a doctorate of philosophy. 
His University professor was Dr. C. 
B. Speedy who was technical direc- 
tor of Gresham before joining the 
staff of the University. 

H. Stern, B.Sc., who contributed 
an article on digital voltmeter tech- 
niques to our November 1967 issue, 
has joined Fluke International 
Corp., as U.K. sales manager. A 
graduate of Queen Mary College, 
London University, he was at one 
time sales manager of Cawkell 
Research and Electronics and was 
latterly product manager for test 
instruments with Honeywell. 

H. Stern 

J. M. Tompsett, B.Sc., M.I.E.E., 
who has been with the English 
Electric Valve Company since 1952, 
has been appointed quality assurance 
manager. A graduate of Bristol 
University he began his career with 
the Admiralty Signals Establishment, 
Haslemere, in 1944. From 1948 

7. M. Tompsett 

until joining E.E.V. he was with 
Standard Telephones & Cables. 
Mr. Tompsett was initially in the 
gas tube department of E.E.V. but 
later transferred to the travelling 
wave tube department of which he 
has been head since 1962. 

Group Captain T. C. Imrle, 
M.I.E.R.E., who is to become air 
officer in charge of engineering, 
R.A.F. Coastal Command (with 
the acting rank of Air Commodore), 
at one time commanded No. 30 
Maintenance Unit at Sealand, 
Cheshire, and later the Radio 
Engineering Unit at Henlow, Beds. 

W. A. Jackson, B.B.C., engineer- 
in- charge, operations, Scotland, 
is to be head of engineering, Scot- 
land, in succession to J. A. G. 
Mitchell who is retiring on 31st 
May, after more than 40 years of 
service. Mr. Jackson joined the 
B.B.C. in 1937 as a junior mainten- 
ance engineer at the Alexandra 
Palace television station. From 1941 
he was engineer -in- charge of the 
Whitehaven transmitting station 
and in 1944 he joined the B.B.C. 
War Reporting Unit as engineer- 
in- charge of a mobile transmitter 
which served in France and Ger- 
many. After the war he re- joined 
the B.B.C. television service in 
London. For six months during 
1967 Mr. Jackson was seconded to 
the Government of Iran in an ad- 
visory capacity to assist in the 
setting -up of a national television 
service. Mr. Mitchell joined the 
B.B.C. in 1927. He was appointed 
assistant engineer -in- charge of the 
B.B.C's war -time centre at Wood 
Norton, near Evesham, Worcester- 
shire, in 1941, and later held a 

similar post in Birmingham. From 
1950 he was regional engineer, 
Northern Ireland, and has been head 
of engineering, Scotland, since 
September 1961. 
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Simple F.E.T. Pre -amplifier 
Equalizing circuit for microgroove recordings 

by D. B. G. James* B. se, 

THE higher input impedance and lower noise figure of the field 
effect transistor ' compared with the normal bi -polar transistor 

suggests that one of its applications could be in the input stage of an 
audio pre -amplifier circuit for the reproduction of disc records. 

An equalization circuit has to boost the bass frequencies and 
attenuate the high frequencies to produce a frequency characteristic 
which is the inverse of the recording characteristic. (The recording 
characteristic which has been used by most of the recording corn- m 5 

panics since 1954 is the R.I.A.A. characteristic 2) This assumes that 
the output frequency characteristic of the pickup used is identical 
with that of the recording characteristic, this is the case for most of á 
the high -quality magnetic pickups now available'. It is for this form â 
of output voltage -frequency characteristic that the f.e.t. equalization 5 

circuit which follows has been produced. to 
The gain of the basic f.e.t. amplifier of Fig. 1 is approximately ten, 

so it should just be possible to obtain the required bass boost using a 10 

feedback network over one stage, if the gain at 1 kHz is arranged to be 
approximately unity. Above 1 kHz the attenuation should increase 
until at 15 kHz it is approximately -17 dB. The values for the 
equalizing components to give the necessary equalization were found 
experimentally, and are shown in Fig. 2. The circuit gave a response 
which was within ± 1 dB of the ideal replay characteristic over the 
frequency range 50 Hz to 15 kHz. The first stage gain is approximate- 
ly unity at 1 kHz and in order to increase the output voltage to a 
suitable value for input to a power amplifier, an additional f.e.t. stage 
is used. This second stage is similar to the basic amplifier stage of Fig. 
1, but the gate resistor has been increased from 1 Mfg to 4.7 Mil . 

With an input of 15 mV the output of the second stage at 1 kHz was 
195 mV, i.e., a gain of about 13 times. 

*University College, Swansea. 
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+15V Fig. 1. The basic f.e.t. amplier. All 
22k resistors of 10% tolerance. 
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Fig. 3. Frequency response of Fig. 2. 
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Fig. 4. Alternative equalization circuit using 100 kf2 gate resistor. 
All resistors are of 10% tolerance. 

The results obtained with this circuit are shown in Fig. 3. It was 
found that varying the 15.6 Mil within its + 10% tolerance resulted 

equalization. All resistors are of in a change of only 0.2 dB and varying the 100 kit within the same 
limits caused an 0.6 dB change. 

An alternative circuit is shown in Fig. 4 using a gate resistor of 
0 +15V 100 kf2 instead of 1 Mfg. This circuit should be suitable for 

22k 
pickups having an impedance of the order of 100 kit and again has a 

22k frequency response within 1 dB of the required equalization charac- 
teristic for micro-groove recordings. 
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Microphone Supplement 

The following tables are intended to help the prospective buyer in making comparisons between microphones available in till 

U.K. To allow quick and easy comparison it has been necessary to restrict the information given on each type to the mos 

important characteristics, such as physical structure, transducer type, directional properties and price. 

The tables have been compiled with the co- operation of those suppliers who have responded to a questionnaire sent out b} 

Wireless World. 

One point about the " sensitivity " column in the tables : A common method of specifying sensitivity is in decibels relativ( 

to a sensitivity reference value, and a reference frequently used by manufacturers is IV dyne cm" (or, with an equivalent unit o 

pressure, 1V µb). Since Wireless World has now adopted SI units, the pressure part of the reference value is shown in the table. 

in newtons per square metre, and 1V dyne cm" 10V N m2. Some microphone suppliers prefer to use other methods o 

specifying sensitivity, and these will be noticed in the tables. Where several sensitivity values are listed for a microphone it wil 

seen that these correspond with the alternative impedances available. 

Type No. Type Transducer Impedance Directional 
Values Characteristics 
(ohms) 

A.K.G. (Politechna Ltd.. 18214 Campden Hill Road, London, W.8.) 

Front -to- 
Back ratio 

(dB) 

Sensitivity 
(dB) at 

I kHz (ref. 
IOV Nlm') 

DI ID Pencil M.C. 500 8 50k Cardioid 15 72.5 
(3 variations) 54 

D12 Stand M.C. 60 or 200 Cardioid 18 81 

(3 variations) 75 
DI4S Stand M.C. 60 & 50k Cardioid 14 80 

(3 variations) 52 
D19C Pencil M.C. 60 or 200 Cardioid 16 80 

(3 variations) 75 
019E Pencil M.C. 60.200 & Cardioid 16 80 

50k (3 variations) 75 
54 

D248 Pencil M.C. 60 or 200 Cardioid 18 80 
(3 variations) 75 

D25B Boom or M.C. 
stand 

60 Cardioid 
(3 variations) 

18 81 

058 Miniature M.C. 60 or 200 Fig. of 8. Close - 88 
talk 82 

D66 Stereo Stand M.C. 200 Cardioid 14 73 

D109í60 Lavalier M.C. 60 or 200 Omni - 84 
or hand 78 

DI I9CS Pencil M.C. 200 Cardioid 16 75 

DI I9ES Pencil M.C. 60, 200, SOk Cardioid 16 80 
75 
54 

D200C Pencil M.C. 200 Cardioid 18 77 

D202E Pencil M.C. 200 Cardioid 20 76 

D501 Reporter M.C. 60 or 200 Cardioid & om- 
ni (switched) 

IS 73 

DS03 Flexible M.C. 
shaft 

60 or 200 Cardioid IS 73 

DSO5 Hand or M.C. 
stand 

200 Hyper -cardioid 15 74 

D507 Flexible M.C. 
shaft 

200 Hyper -cardioid IS 74 

DI000C Pencil M.C. 60 or 200 Cardioid 20 78 
72 

C6l - Capacitor 50 or 200 Cardioid. 20 64 
M.C. Change capsule 

for omni 
C I 2 Stand Capacitor 50 or 200 Cardioid, omni. 20 68 

M.C. Fig. 8 & 6. Inter- 
mediate pos. 

C24 Stereo Stand Capacitor 
M.C. 

50 or 200 Cardioid, omni, 
Fig. 8 & 6. 

20 68 

Stereo Intermediate pos. 
DX II Stand M.C. 200 6 high Cardioid 14 74 

52 

Pin Output Application Price Accessories 
Connections Connector not included in price 

1 -2 High Z 3 pole DIN Stereo version L7 15s Sa.l4 Swivel stand adap- 
3 -2 Low Z also available tor 

Free end cable - P.A. L30 

Free end cable - P.A. and tape [10 ISs St.2 desk stand 
recording 

1 -3 Micro- 3 pole DIN P.A. LIS St.l. desk stand 
phone 2 Earth 
3 -4 60(1 5 pole Can- P.A. C22 IOs St.l. desk stand 
2 -4 200!1 non 
5 -4/I SOkt! 

1 Screen XLR 5 -IIC 
1 -3 Mic.). B 3 pole DIN Recording [48 lOs 
2 Earth 1 and studios 
Free end cable - Broadcasting C55 

and film 
1 -3 Micro- 3 pole DIN Speech in LI I ISs MSH.21 Flexible shaft 

phone 2Screen noisy surr. 
5 -4 1st mic. S pole DIN Stereo tape [12 15s 

3 -I 2nd mic. recorders - Free end - [12 - 
cable 

1 -3 mic. 3 pole DIN P.A. [22 St.2. desk stand 
2 Screen 
3-4 601! 5 pole Can- P.A. 026 St.2. desk stand 
2-4 200!1 non 
S -4/I 5010.1 
I Screen XLR S -IIC 
I -3 Mic. 3 pole DIN Musicians [23 W4 windscreen 
2 Screen 
2-3 Mic. 3 pole Can- Recording( C32 St.4. table stand 
I Earth non Studio 

XLR 3 -IIC 
4 pole cable Free end Reporting. L13 IOs St.2. table stand 
2 for Mic. 2 cable P.A. 
for remote - 
control sw. 
2 pole scree- Free end Paging L16 
ned cable 
4 pole cable Free end P.A. & close- L13 los 
2 for Mic. 2 cable talk reporting 
for remote 
cont. sw. 
2 pole scree- Free end P.A., paging C16 
ned cable close talk 
1 -3 Mic. 3 pole DIN Musicians. L29 Jack plug matching trans. 
2 Earth socket stage former - - Recording/ [85 Omni -directional capsule 

Bdcasting 

- - Studio Bdcst. L130 Sep selector unit 
Recording 

- - Recording, [250 
Bdcasting 

Twin scree- Free end Musicians, L30 lOs 
ned termination b. Mic. 
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NOW MADE BY 
RESLOSOUND 

Chapman 
Transistorised 
Stereo Tuners 

VHF FM Tuner type FM 
1000A B Fully Transistorised 

FM 86-108 M cs only 
E28 P.T. £5.12.7 

AM ;FM Tuner typa 
FM 1005A,13 -Fully Transistorised 

Long, Medium and two Short wavebands 
FM 86 -108 Mc -s. 

The High Fidelity Tuner units in the Chapman range 
are optionally fitted with multiplex decoders for stereo 
broadcast reception. Models FM 1000A B and FM 
1005A B illustrated are also available in chassis form 
for fitting in owners' cabinets. 

ii Microphone Supplement 

E48 -; P.T. £9.13.0 

i 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 
, 

3 outstanding 
microphones 
from the 
RESLO range 

For the Hi -Fi enthusiast 

CARDIOID PENCIL 
DYNAMIC TYPE CPD 
Shown mounted on MS175 'boom' 
arm. Uni- directional pick -up well maintained through the audio fre- 
quency spectrum. Very suitable for high quality music recording 
and relay purposes. 
Impedances & Prices: 
Low: L15/15, -. Medium and High 
£16!16/ -. ( Non -switched version available.) 

CARDIOID DYNAMIC 
TYPE ECI 
Specially designed for enter- 
tainment use. 
( Registered design No. 926589 
Pronounced um- directional pick- 
up, 'presence' peak and bass 
roll -off, detachable foam nylon 
acoustic resistance hood. 
Low, Med. and High Imped- 
ances, £18. 

u 
For Sales and Service write or 'phone 

RESLOSOUND LTD 
Reslo Works, Spring Gardens, London Road, 
Romford, Essex: Romford 61926 (3 lines) 

WW -201 FOR FURTHER DETAILS 

PENCIL DYNAMIC 
TYPE PD 
I Type PDS Switched) 
For high quality music 
and speech recording 
completely free from 
breath 'pops', etc. 
Impedances & Prices: 
Low: £8/15 ; -. Med. and 
High £9115/ -. Switched 
£9,5,- and £10/5/ -. 

* PRECISION ENGINEERED * REALISTIC REPRODUCTION * LOW, MED. & HIGH IMPED- 
ANCES * REASONABLY PRICED * FINEST OF THEIR KIND AT 
THESE PRICES * BRITISH MADE 

Resto also manufacture a 
complete ra nge of public 
address amplifiers and loud- 
speakers, cabinet, line source 
and reflex horns. 
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Type No. Type Transducer Impedance Directional Front -to- Sensitivity Pin Output Application Price Accessories 

Values Characteristics Back ratio (dB) at C ions C for not included in price 

(ohms) (dB) I kHz (ref. 
I0V /N/m') 

Acos- Cosmocord Ltd., El Cross Road, Waltham Cross. Herts. 

Mic. 91 H /Table Crystal IM Omni. 50 - Lead - L2 

Mic. 93 H /Table Ceramic 2M Omni. - SI - Lead - L2 Ss Od 

Mic. 95/15 H /Table M.C. 500 -20k Omni. - 74 - Lead - L2 12s 6d 

Mit. 95/50 H /Table M.C. 50k -2M Omni. - 54 - Lead L3 3s Od 

Mic. 39 Stk. /Neck Crystal 2M Omni. - 61 - Lead - C3 3s Od 

Mic. 70/1 Stk. /Neck M.C. 200 -10k Omni. - 80 - Lead - 0 10s Od 

Mic 70/4 Stk. /Neck M.C. 50k -2M Omni. - 57 - Lead - C8 Bs 04 

Mic. 45 Hand Crystal IM Omni. - 50 - Lead - L2 

Mic. 60 Stick Crystal IM Omni. - 57 - Lead - L2 2s Od 

Ampex (Gt. Britain) Ltd., 
3001 Stand 

Audac Marketing Co., 

TX /M Radio 
Mic. 

TX /MN Radio 
Mic 

TX /D Radio 
Mic. 

TX /IN Radio 
Mic. 

TX /I Radio 
Mic. 

TX /C Radio 
Mic. 

TX /CN Radio 
Mic. 

TX/45 Radio 
Mic. 

TX /65 Radio 
Mit 

560 F Lavalier 

570 F Lavalier 

72 Berkeley A , Reading. 

M.C. 50-250 100k 

Berks. 
Omni 15 

Road, Wareham, Dorset 
Omni - 
Omni - 
Omni - 
Omni - 
Omni - 
Omni - 
Omni - 
Cardioid 18 

Cardioid 18 

Omni - 
Omni - 

- - 

55 - 
55 - 
55 - 
70 - 
70 - 
70 - 
70 - 
78 - 
77 - 
70 Centre & 

outer screen 
80 Centre and 

outer screen 

- I & 2 signal 
3 & case screen - Flying lead - Coiled flying 
lead - Coiled flying 
lead - Flying lead - Flying lead - Flying lead - Flying lead - Flying lead 

46 I +guard 
ring +case 

60 I +guard 
ring +cue 

74 I +guard 
ring +case 

86 I +guard 
ring +case 

77 - 
71 - 
73 - 
77 - 

1.2mV /N /m' 1 & 3 signal 
2 earth 

2mV /N /m' 1 & 3 signal 
52dB 2 earth 

2mV /N/m' I and 3 signal 
-52dß 2 earth 

2.2mV /N /m' 1 & 3 signal 
SIdBm 2 earth 

2.4mVfN /m' I & 3 signal 
SOdBm 2 earth 

2.BmV /N /m' I & 3 signal 
59dBm 2 earth 

ImV /N /m' I & 3 signal 
2 earth 

ImV /N /m' 1 & 3 signal 
2 earth 

2.2mV /N /m' I á 3 signal 
-73dBm 2 earth 

0.9mV /N /m' I & 3 signal 
- -59dBm 2 earth 
ImV /N /m' 1 & 3 signal 

2 earth 
0.9mV /N /m' I & 3 signal 
-- 59dBm 2 earth 
2mV/N /m' I á 3 signal 
- 52dBm 2 earth 
2mV /N /m' 1 & 3 signal 
--52dBm 2 earth 
2mV /N /m' 2 & 3 2001) 

52dBm 2 á I 500 & 
25k, 2- ground 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

Min. jack 
plug 
Min. jack 
plug 

Cannon 
XLR -3 -I IC - - 

- 
- - - - - 

Centre pin 

Centre pin 

Centre pin 

Centre pin 

Wire tails 
Wire tails 
Wire tails 
P/C board 

DIN 

DIN 

DIN 

DIN 

DIN 

DIN 
DIN 
DIN 

DIN 

DIN 

DIN 

DIN 

DIN 

DIN 

DIN 

DIN 

Recording, 
P.A. 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Broadcasting, 
P.A., recording 
P.A. 
Mobile comm. 

P.A. 

P.A. 
Paging 
P.A. - 
P.A. 

20Hz -20kHz 

20H1-40kHz 

30Hz- 100kHz 

30Hz- 140kHz 

- - - - 

Close talking 

P.A., lecturing 

P.A., lecturing 
Studio 
Studio 

Studio 

Studio, etc. 

Studio, etc. 

- 
Studio 

Studio 

Studio 

Tape record- 
ing, Amateurs 
Voice /music 
switch 
Studio or 
Amateur 
Studio or 
Amateur. 
Impedance sel- 
ector switch 

L16 I6s 

L35 

C35 

L35 

L60 

L60 

L60 

L60 

L70 

L80 

112 

L37 

- 
- - 
- 
- - - -- - 

C47 

L47 

C47 

L54 

- - - - 

L9 

L19 
C18 
L26 
L25 
L39 
L38 IOs 
C29 
L28 
C61 
L60 
L61 
C60 
[28 Ils 

L15 14s 

L61 

L62 
L61 
C24 
C23 
L24 
[23 
L19 

L21 

7s 

2s 
3s 

Is 
9s 

4s 
Ss 
4s 
Ss 
4s 
Ss 

6s 

Bs 

9s 
Is 
2s 
3s 
4s 
Ss 6d 

8s 

Ltd., Forest Works, Carey 
M.C. 600 

M.C. 600 

M.C. 600 

M.C. 200 

M.C. 200 

M.C. 200 

M.C. 200 

M.C. 30 

M.C. 30 

200 

- 200 

Audix B.B. Ltd.. S 

S -500 Hand 

602 Hand 
355 -C Hand 

+2 Desk 

254X Desk 
252 Desk 
+50 Desk 
44D Stand 
58 Lavalier 

d, Essex 

M.C. High or 150 Cardioid - 
M.C. Low Cardioid 22 
M.C. 600 Omni. - 
- Sk Cardioid - 

M.C. 600 Cardioid - 
M.C. High Cardioid - 

150 or 600 Cardioid - 
M.C. 50 or 250 Omni. - 
M.C. High or IS0 Omni. - 

Cross Lances Road, Hounslow, Middx. 
Capacitor 57pF Omni. - 
Capacitor 20pF Omni. - 
Capacitor 6.4pF Omni. - 
Capacitor 3.SpF Omni. - 

Ltd., St. Joseph's Close, Hove, Sussex 

M.C. 2k - - 
M.C. 2k - - 
M.C. 2k - - 
M.C. 4k - - 

ational, Charlwoods Road, East Gri d, Sussex) 

M.C. 200 Cardioid - 
M.C. 37.5 -200 Cardioid - 
M.C. 37.5 -200 Cardioid - 
M.C. 37.5 -200 Cardioid 16 

M.C. 37.5 -200 Cardioid 16 

M.C. 37.5 -200 Cardioid 20 

M.C. 37.5 -200 Omni - 
M.C. 200 Omni - 
M.C. 200 Omni - 
Double 200 Bi- directional Equal 
Ribbon 
Double 37.5 -200 Super Cardioid 12.25 
Ribbon 
Ribbon 37.5 -200 Super Cardioid 12 -20 

Uni. 
M.C. 37.5 -20C Cardioid 15 

M.C. 200 Cardioid - 
M.C. 200- 500.50k Cardioid - 

B. k K. Labo 
4131 

4133 

4135 

4138 

'es Ltd., 
Measrmt. 

Measrmt. 

Measrmt. 

Measrmt. 

A. P. Besson i Partner 
IO Insert 
I1 Insert 
12 Insert 
387 Insert 

Beyer (Fi -Cord In 

M23 Lavalier 

M64 Lavalier 

M64SH Stand 

M67 Hand 

M69 Hand 

M88 Hand 

M100 Hand 

MI10 Lavalier 

MI19 Hand 

M130 Hand 

M160 Hand 

M260 Hand 

M610 Hand 

Soundstar XI Stand 
version 'N' 
Soundstar Stand 
version HLM 

- 
- 
- 
- 
- 
- 
- 
- 
- 

Wind Shield LI Is Od. 
POP Filter L2 10s Od - 

- - 
- 
- 
- 

Cathode follower and 
power supply 
Cathode follower and 

power supply 
Cathode follower and 
power supply 
Cathode follower and 
power supply 

- - - - 

Goose neck and stand 

KTR I4S' 147- Clamps, 
'stands, clips, etc. 
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Type No. Type Transducer 

Beyer (Contd.) 

Impedance 
Values 
(ohms) 

Directional Front -to- Sensitivity 
Ch istics Back ratio (dB) at 

(dB) 1 kHz (ref. 
l0V /N/m') 

Pin Output Application Price Accessories 
C ions Connector not included in price 

MSS Stand M.C. 200.80k Omni I.2mV /N /m' 3 & 2 High Z 
-56d8m 13 2 Low Z 

DIN Tape Record- 
int. 

0 Ss 

20mV /N m' 
- 54d8m 

M80 Stand M.C. 200 -80k Cardioid 15 1.8mV /N /m' 3 & 2 High Z 
56d8m I32 Low Z 

DIN Tape Record- 
ing. 

112 18s 

31mVIN /m' 
54dBm 

M808 Stand M.C. 200 -80k 2 8 2 High Z DIN Stereo 125 

MS7 Hand M.C. 200 Omni - I32 Low Z 
2mV /N /m'- Wire ended Wire ended 

Recording 
113 16s 

52dBm 
M320 Stand Ribbon 200 Super Cardioid 20 1.4mV /N /m' 13 3 earth 2 DIN 07 lOs 

-58dBm 
M360 
M410 
M4105 

Stand 
Hand 
Hand 

Ribbon 
M.C. 
M.C. 

200 
200 
200 

Cardioid 
Cardioid 

20 
- 

1 8 3 earth 2 
I&3earth2 
I & 3 earth 2 

DIN 
DIN 
DIN 

Studio 
P.A. noisy sits 
P.A. noisy sits 

L87 lOs 
L16 ISs 
L17 los 

Bouyer (Douglas A. Lyons & Associates Ltd., 32 Grenville Court, London, S.E.19) 
709 H or Std. M.C. 20 Cardioid 20 
710 H or Std. M.C. 200 Super -cardioid 20 

Danavox (Gt. Britain) Ltd., 186 Wardour Street, London. W.I 

0.7mV, N /m' 18 2 signal 
I.5mV'N'm' " 3 screen 

Speech L12 lOs Od 
Speech & music L25 lOs Od 

5411 -23 Capsule M.C. 5k - 74 
5411 -24 Capsule M.C. 5k - 74 
5410-01 Capsule M.C. 2k - 80 
5410 -12 Capsule M.C. 2k - 78 
5410 -14 Capsule M.C. 5k - 74 
5411 -13 Capsule M.C. 5k 74 
5411 -14 Capsule M.C. 5.5k 72 
9250-04 Throat M.C. 250 I-2mV Coax. lead 
9250 -06 Throat M.C. S00 I-2mV Coax. lead 
5250-07 Throat M.C. Ik - I-2mV Coax. lead 
5250.08 Throat M.C. 2k - I-2mV Coax. lead 

Eagle Products (B. Adler L Sons Ltd., 32A Coptic Street, London, W.C.I) 
DM.38C 
DM.3 1 C 
DM.22 
DM.34C 
DM.18HL 

H /Lavalier M.C. 
Hand M.C. 
Pencil M.C. 
Hand M.C. 
Hand M.C. 

DM.14S Pencil M.C. 

50k 
50k 
50k 
50k 
600/50k 

50k 

Cardioid 
Cardioid 
Omni. 
Cardioid 
Omni. 

Omni. 

52 
52 
52 
55 
58 

52 

I s. I sig. 
I s. I sig. 

I s. I sig. 
I s. I sig. 
I signal. 
2 screen, 3 & 4 
impedance 
I s. I sig. 

1 

1 

Single 
contact 
U.S.A. 
connector 

L55sOd 
17 7s Od 
L3 7s 6d 
L6 6s Od 
L6 19s 6d 

0 3s Od 

- 

- 

Flexible stem, switch 
handle fitting 

neumann transistor condenser microphones 

EMT, STUDER & NEUMANN 
THE BEST IN PROFESSIONAL SOUND RECORDING EQUIPMENT 

Sole U.K. Agents: F.W.O.BAUCH LIMITED 
Holbrook House, Cockfosters Herts. Tel: 01-440 3277 Tlx 27502 

WW -202 FOR FURTHER DETAILS 

iv Microphone Supplement 

p LEI u3 : ' ifvfAit4;\ 
DICTATION SYSTEMS 

ONE OF A RANGE OF ULTRA ROBUST MOVING COIL 
MICROPHONES WITH FULL REMOTE CONTROL 
FACILITIES -Available From:- 

HARTLEY ELECTROMOTIVES LTD., 
TAPERITER DIVISION, MONKMOOR, SHREWSBURY 

Telephone Shrewsbury 6343. Telex 35279 
WW -203 FOR FURTHER DETAILS 
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4 

4 

Type No. Type Transducer Impedance Directional Front -to- Sensitivity Pin 

Values Characteristics Back ratio (dB) at Connections 
(ohms) (dB) I kHz (ref. 

10V Nm) 

Electro -Voice (KEF Electronics, Tovil, Maidstone, Kent) 

643 Stand gun M.C. 50/150/250 Super -card. 

642 Gun M.C. 50/150/250 Cardiline 

644 

668 

REIS 

676 

627 

655c 

654A 

635A 

623 

636 

649B 

647A 

6027 R 

Gun 

Boom 

Stu. 

boom H 
Hand/ 
stand 

M.C. 150 /High Super Card. 

M.C. 

M.C. 

M.C. 

Hand/ M.C. 
stand 

Studio/ M.C. 
hand 
Studio/ M.C. 
hand 
Hand/ M.C. 
stand 
Stand M.C. 

Stand M.C. 

Laval ier 

Laval ier 

Hand 

M.C. 

M.C. 

M.C. 

50/150/250 

150 

150 /High 

Cardioid 

Super Cardi. 

Cardioid 

150 or High Cardioid 

501150/250 Omni 

Nom. I5C Omni 

Nom. I5C Omni 

150 /High Z Omni 

150'High Z Omni 

Nom. 150 Omni 

150 or High Z Omni 

100 to 500 N.C. pressure 
gradient 

25 48dB 3 + screen 
(ImW/N /m') 

23 - 
48dB 3 + screen 

(1mW N /m') 

Output Application 
Connector 

Cannon Prof. broad - 
UA -3- I I cast & record. 
Cannon Prof. broad - 
UA -3 -II cast & record. 

20 Hi Z 53 2 + screen Amphenol 
Lo Z 53 MC4F 
(1mW /N /m') 

20 -51d13 3 + screen 
(1mW) 

24 56dB 2 + screen 
(ImW /N /m' 

18 Hi Z 57 2 + screen 
Lo Z 57 
(ImW /N /m') 

18 Hi Z 58 2 + screen Amphenol P.A. 
Lo Z 58 80,MC -2M 
(ImW /N /m') - -- 55dB 3 + screen 
(1mW /N /m') - - 57dB 3 + screen 
(ImWÍNIm') - --55dB 2 + screen 
(ImW /N /m') - Hi Z 56 2 + screen 
Lo Z 56 
( I mW /N /m') - Hi Z 55 2 + screen 
Lo Z -55 
(ImW /N /m') - -61dB 2 + screen 
(ImV /Nlm') - 60d11 2 + screen 
(ImV /N/m') - up to 2V 
output 

Cannon Prof. broad - 
UA-3-I I cast & record. 
Cannon Prof. broad - 
XLR-3-I I cast & record. 
Amphenol P.A. 
MC4F 

Endevco, The Sycamores, Kneesworth Street, Royston, Herts. 
2510 High Piezo - Incorps. vibra- 37pk pC" - 

intensity tion cancelling 
accelerometer 

"at 140dB -37dB ref 1pC at 0.1 N /m" (charge sensitivity) SmV r.m.s. at 140dB- 112dB ref. I V at 0.1 N m' (voltage sensitivity) 

Price Accessories 
not included in price 

326 windshield. 324 
shockmount. 513 IOOHz 
high -pass filter. 356 
shockmount 
119 desk stand 

307 shockmount. 
windshield 
355 windscreen 

Cannon Prof. Broad- - 355 windscreen 
UA -3.12 cast & record 
Cannon Prof. broad- - 355 windscreen 
X LR -3 -II cast & record. 
Cannon Prof. broad- - 
XLR-3-I I cast & record. 
Amphenol - - 
MC4F 

Amphenol - - _ 
MC4F 

Fitted Broadcast 
cable 
Fitted cable - - _ 

Fitted cable Comm. & air- 
line use 

Min. coax. 

Fi -Cord International, Charlwoods Road, East Grinstead, Suasse 
FC1200 Hand Capacitor 300-30 Cardioid or 20 

Omni 

FCI200A Hand Capacitor 300 -30 Cardioid 1S -20 

10mV /N/m' 2 & 3 signal 
(30(3) I earth & 

60dB screen 
relative 
IV /m mb 
15mV /N/m' 2 & 3 signal 

I earth & s. 

High inten- 
sity sound 
testing 

C205 

Cannon - (98 

Cannon - C57 17s 

314 

NOW TO CATCH A SOUND WAVE 

Our "Series Four" microphcnes will catch anything without 
damage or distortion. No need to use transformers, each 

microphone is multi- impedance and will work into 25 Ohms, 

200 Ohms, 600 Ohms and 50K Ohms. Imagine how useful that 
is when you change recorders. 
These four microphones have been produced to extract the 

last drop of performance from your recorder or P.A. System. 

Combining Lustraphone dependability with superb performance 
and exciting styling. These instruments will give you pride 
of ownership for years to come. 

4.20 Dynamic Omnidirectional 4.30 Dynamic Cardioid 
4.40 Studio Ribbon 4.50 Professional Miniature Ribbon 

See the "Series Four" Microphones at leading Hi -Fi dealers - 
or write direct to LUSTRAPHONE LTD for free illustrated 
literature giving full description and specification. 
A comprehensive ' "Selection and Instruction" pamphlet is also 

available free on request. 

BRITISH EQUIPMENT 

lustraphone 
THE FOREMOST NAME IN MICROPHONES 

Lustraphone Limited, 
Regents Park Road, London N.W.1 01 -722 8844 

WW-204 FOR FURTHER DETAILS 
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Sounds 
Original 

P 
il 

1. 
EL 

( i - - x .-r 

MKH404 £78.6.0 MD421 £36 17 6 

J i 
:71 

II 

I 

iii 

{ 

MKH805E104.16.0 M0411HLM E15.14.0 MD211 £41 12.6 

In Room 355 at the Audio Fair, visitors 
will hear original stereo recordings. These stereo recordings 
were made under domestic conditions using various pairs of 
Sennheiser microphones with a B and 0 tape recorder. By 
changing the microphones at regular intervals during the 
recordings sensible comparisons can be made regarding the 
quality and characteristics of these microphones. Microphones 
such as the MD 421 studio cardioid microphone, the MD 211 
studio omni microphone (probably the finest moving coil omni- 
directional microphone in the world), the MKH 405 RF con- 
denser microphone and the MD 411 triple impedance dynamic 
microphone were used to make comparisons in these stereo 
recordings. All questions regarding microphone technique, 
acoustics and sound recording in general, relating to these 
recordings will be answered in the above room by our sound 
engineers. 

Audio Engineering Ltd 
33 Endell Street London WC2 TEM 0033 

WW -205 FOR FURTHER DETAILS 

vi Microphone Supplement 

one switch 

....to give you 

two mikes 

The Philips P33 is a superb, professional micro- 
phone at a medium price, which provides cardioid 
or omni -directional characteristics -at the click 
of a switch. 
The frequency response is 80 Hz to 15 Kc;s 
+3db. It is flat over a wide range and remains 
flat in the low frequency range when used close 
up. In the cardioid mode sensitivity at the rear 
is 17db less than at the front. Impedance is 
500 ohms. 
The P33 is mounted in a quick - release holder and 
,can instantly be used as a hand -held microphone 
complete with a detachable, twin screened cable 
16 feet in length. In addition an anti -vibration 
mounting is available, preventing transmission of 
rumble from the stand. 

Modern appearance 
coupled with high 
quality make the P33 
a must for entertain- 
ing, recording and 
public address. Ask 
your dealer f 
details or cont 

PETO SCOTT LIMITED 

Addlestone Road, Weybridge, Surrey 

Telephone : Weybridge 45511 

Telex: London 262319 

WW -206 FOR FURTHER DETAILS 
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Type No. Type Transducer Impedance Directional Front -to- Sensitivity Pin Output Application Price Accessories 

Values Characteristics Back ratio (dB) at Connections Connector not included in price 

(ohms) (dB) IIOV 
z (ref. 

Film Industries Ltd., Station Avenue, Kew Gardens, Surrey 

M8 Pencil Ribbon Low, med. or Fig. of 8 - - 85 
high 

M8A and Desk Ribbon Low, med. or Fig. of 8 - - 85 

M8S high 

I & 2 signal 
3 & case screen 

Matched pairs 
for stereo 

I & 2 signal - Matched pairs 
3 & case screen for stereo 

L9 9s 

C9 9s 

General Radio Co. (U.K.) Ltd., Bourne End, Bucks. 

1560 -P5 - Piezo Capacitive Omni - - 60 - - Sound level L33 

ceramic 390pF measurement 

Grampian Reproducers Ltd., Hanworth Trading Estate, Feltham, Middx. 

On /Off switch unit. Std. 
matching in -line trans- 
former 
Filter pads supplied at 
no charge on request 

- 85 - - C9 - 
- 77 - - LIO Ss - 
- 72 - - CIO 5s - 
-- 53 - CIO 5s 

-85 - 19 

--77 - L 0 5t 
- 72 
- 53 Two -core - - L 0 5s - 
- 90 screened - - C Os - 
-82 cable; screen - - L Os - 
- 77 iconnects to - - L Os - 
- 58 Microphone - - C Os 

-- 90 case - L Os 

-- 82 - - L Os - 
- 77 - - L 

Os 

G - 58 - L Os - - 
- 85 - L 4 

G - 77 - - L 5 5s 

-72 - L 5 55 

G --53 1 
- - L 5 5s 

DP4 /L Hand M.C. 25 Omni - 
DP4 /X Hand M.C. 200 Omni - 
DP4 /M Hand M.C. 600 Omni - 
DP4/H Hand M.C. 50k Omni - 
DP6,'L Lavalier M.C. 25 Omni - 
DP6'X Lavalier M.C. 200 Omni - 
DP6 /M Lavalier M.C. 600 Omni - 
DP6 /H Lavalier M.C. 50k Omni - 
GRI/L Studio Ribbon 25 Semi -card. 10 

GRI/X Studio Ribbon 200 Semi -card. IO 

GRI/M Studio Ribbon 600 Semi -card. 10 

GR1 /H Studio Ribbon 50k Semi -card. 10 

GR2/L Studio Ribbon 25 Bi- direct - 
GR2 /X Studio Ribbon 200 Bi- direct - 
GR2/M Studio Ribbon 600 Bi- direct - 

R2 /H Studio Ribbon 50k Bi- direct - 
GCl/L Hand M.C. 25 Cardioid 15 

CI /X Hand M.C. 200 Cardioid 15 

GCl/M Hand M.C. 600 Cardioid IS 

Cl/H Hand M.C. 50k Cardioid IS 

Grundig (Gt. Britain) Ltd., Newland, Park, London, S.E.26 

GDM304 H or Std. M.C. 700 Omni 

GDM305 Stand M.C. 700 Omni 

GDM312 H or Std. M.C. 200 & 22k Omni 

GDM3I7 H or Std. M.C. 200 & 22k Cardioid 

GDSM330 Stand M.C. 200 & 22k Cardioid 

GDM32I H or Std. M.C. 200 & 70k Omni 

GDM322 H or Std. M.C. 200 & 80k Cardioid 

GHM328 Hand M.C. 250 & 10k Cardioid 

- - I & 2 signal DIN - L5 5s Lightweight floor stand 

case screen C4 14s 6d - - I & 2 signal DIN - L6 6s - 
case screen - - 45 

1 
DIN - C7 7s Lightweight floor stand 

- - DIN Recording LIO lOs Lightweight floor stand 
L4 14s 6d - 45 j I & 2 high imp DIN Stereo record- LI I Hs s Lightweight floor stand 

}3 & 2low imp ing 14 145 6d 

case screen - . 45 DIN Recording L17 17s Lightweight floor stand 
14 Ns 6d - 45 I 

DIN - L19 19s Lightweight floor stand 
64 14s 6d- - - .) DIN Reverb. 137 16s 

Hartley Electromotives, Ltd., Monkmoor, Shrewsbury, Salop. 
T5212A Hand M.C. 200 Omni - - 77 16 2 sig., 3 - - LS IL. 

& 4 screen' 
earth. 5 back- 
space. 6 start - 
stop, 7 record 

Knowles Electronics, Ltd., Victoria Road, Burgess Hill, Sussex 

Ai Series Micro- Magnetic 65 -2k Various - -75 to - Solder tags i 
phone/ - 85 I 

speaker Dictating 
AO series Micro- Magnetic 2k -5k i Various - -75 - Solder tags machines, 

phone/ 
paging, Subject 

speaker tape record- to 
I ers, I fight- quantity 

BA Series Miniature Magnetic 150 -3.5k Various - - 75 - Solder tags I 
weight head 

equip- sets 

ment 
mounting 

BH series Miniature Magnetic 5k Various - - 75 - Solder tags 

equip- 
ment Communica- 
mounting tion devices, 

Bl series Miniature Magnetic Sk Various - -75 - Solder tags 
I hearing aids 

equip- I 

ment J 
mounting 

LEM (Douglas A. Lyons & Associates Ltd., 32 Grenville Court, London, S.E.19) 

DO -20 H or Std. M.C. 50 Omni. - 0.6mV /N /m' .1 I & 2 signal Continental 
200 I.2mV/N/m' 3 screen 

DO-21B H or Std. M.C. 200 Omni. - 1.3mV /N!m' J Continental 
DO -35 Lavalier M.C. 200 Omni. - 0.7mV /N /m' - Thin cable 

DD -1 Hand M.C. 50 Omni. N.C. - 20mV /N,m' - Cable (re- 
tractable) 

Lennard 
LDI 

Developments Ltd., 7 Slade, Hill, Enfield, Middx. 
Stick!H Crystal High Omni - - - - 

LD2 Stick /H. Crystal High Omni - - - - 
LD3 Table/H. Crystal High Omni - - - - 
London Microphone Co., Ltd., 182/4 Campden Hill Road, London, W.8 
LM.I00 Desk std. M.C. 50 Omni - . 80 

200 - -74 

500 - 66 
200 /50k -50 

LM.200 Desk or M.C. 50 Cardioid IS -80 
floor std. 200 74 

500 66 
200/50k - 50 

- L12 10s. Od 

- L18 ISs Od 

Broadcasting L18 lOs Od - - 

P.A., Amateur LI Is 6d Keyhole stand 
P.A., Amateur LI Os Od Keyhole stand 
P.A., Amateur 18s Od 

- - Amateur L3 3s Od Wire stand and wind - 
recording shield 

Dual 
L3 18, Od - - Amateur L4 19s 6d Stand adaptor, swivel 

recording std. adaptor, table stand, 
windshield. Also avail - 

Dual able (LM200 /S) with on/ 
C5 15s Od off switch. 
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S H U R E fth!croplioi 
Public Address 

i 
*¡ 

t 

Model 533SF This small rugged 
omnidirectional dynamic micro- 
phone features flat response for 
faithful reproduction of voice and 
music. Ideal for close -to -mouth 
operation . protects against 'pop'dud 
can be used on stand or 
in the hand. On -off 
switch can be locked 
in 'on' position. 

Model419B Ranger II. A small- 
size noise -cancelling controlled- 
magnetic microphone specially de- 
signed to give superior speech in- 
telligibility and rejection of unwant- 
ed noise. Ideal for outdoor and 
indoor public address and call 
systems in noisy areas. Low im- 
pedance. 

a1 

1]J 

Model 545SF Unidvne Ill Low Impedance. Model 581SF Unidyne 

_ilk 

Remarkably compact 
unidirectional dynamic 
cardioid microphone with 
truly uniform cardiotd 
pickup pattern. 
Particularly recommended 

ü. 1 
i 

With this unidirectional 
dynamic microphone. feet 
back problems can be sole 

even In low- budget public ¡ address systems. Gives 
quality reproduction at low 

II cost. For hand or stand use, frfor recording, stage and indoors or out 25 ohm 
. public address applications. 

25 ohms impedance. 
jr 

, impedance, built -in on -off 
switch, detachable cable. 

I 

Communications ) 
Model 450 Controlled magnetic 'Dis- 
patcher . New modern design fits every 
decor for paging use. Telescoping 
height adjustment for maximum con- 
venience. Switchable to low imped- 
ance or high. push -to -talk switch bar. 

Model414A Ranger II. A hand 
microphone about half the size or 
weight of a conventional micro- 
phone. yet giving even better per- 
formance for miniaturized or port- 
able outdoor - 

indoor com- 
munications. 
High im- 
pedance. 
Recom- 
mended 
load 
100.000 
ohms or 
more. 

THioo A controlled magnetic 
aephone handset which 

allows the operator 
to expand or upgrade 
his equipment and to 
obtain a degree of 
privacy in radio 
communications and 
two -way conversa- 
tions. Transmitter is 
high impedance. 
receiver low. 

Model 401A Controlled magnetic 
palm microphone for fixed station or 
mobile uses. 'Shaped' voice res- 
ponse assures maximum intelligibil- 
ity. Long -life slide switch. Profes- 
sional design and construction. 

Model M62 Audio Level Controller. A transistor- 
ized variable gain amplifier designed to keep 
electrical output constant even though the 
input signal from the microphone varies con- 
siderably. Permits greater freedom of distance 
when using a microphone. eliminates blasting 
and fadeouts, upgrades recording systems, re- 
duces loud vibration noises. 

. ., ...b,...., .. 

.111* 
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forai applications 
('Broadcasting (Sz) 

Recording 
del SMSA A unidirectional boom 
amic microphone ideal for TV 
films studio and location work. 

ctrvely rejects background noise 
gives a rugged. dependable 

formante under all conditions. 
ahms 
,edance. 

Model SM50 A sturdy omnidirec- 
tional dynamic microphone built to 
withstand the severest field use. 
Provides natural voice reproduction, 
with freedom from breath noises, for 
remote interviews, news and soórts 
pick -ups and other field ,r 
studio uses Dual imped 
ance 150 -250 ohms 
switchable to 
30 -50 ohms. 

Model 565 
Unisphere I. This 

unidirectional dynamic 
microphone solves 
practically every 

placement problem of 
the professional entertainer. 

It suppresses 'pop', 
feedback and audience 
noise and can be used close 

up or at a distance. giving a 

natural. smooth response to 
voice and music. Dual 
impedance. choice of low 
impedance or high. 

ModelSM6O A slim. neat 
omnidirectional dynamic 
microphone suitable for stage, 
studio, or field use. in hand or 
on stand. Built -in wind and 

pop filter minimizes breath 
and wind noise. A rugged and 
versatile performer. Proper 
match with any low 
mpedance input. 

Model SM5I A small light- weight 
dynamic lavalier microphone for use in 

TV, films, radio and similar applica- 
tions where a small. wearable micro- 
phone of professional quality is re- 

quired. Matches any low impedance 
,,rut 

Entertainment 

Models Unidyne Ill. True cardi- 
old dynamic microphone with pick- 
up symmetrical about axis at all 
frequencies. Eliminates boominess 
and is ideal for pick -up of 
drums and bass instru- 
ments. as well as 

superbly faithful 
reproduction of the 
human voice. Dual 
impedance. 

m.......... 

11111000 

Model 585 SAV 
Unisphere A. A high 
impedance unidirec- 
tional dynamic 

microphone with 
built -in filter to protect 

against 'pop' and wind r noise. Suppression of « boom and feedback. 
combined with a smooth 
pure sound. makes this 
the ideal microphone for 
use with orchestras. 
small combos. groups 

and vocalists. A built -in 
volume control on the 
microphone enables user 
to change the loudness of 

ry the P.A. system at the 

1 
microphone location. 

Model M68-2E Microphone Mixer. Five channel. 
completely transistorized. portable microphone 
mixer for use with public address systems and 
tape recorders. Four microphone inputs and one 
high level auxiliary input for tape. tuner and 
accessories. Individual volume controls to 
balance each of the five inputs. 

Model55SUnidyne Il 

The most widely used 
unidirectional dynamic 
microphone in the world. 

Especified by leading sound 
engineers and requested 
by celebrities. Extremely 
rugged. always depend- 
able and suitable for 
outdoor as well as indoor 
applications. Equipped 

with multi -impedance 
switch, giving three choices. 
low 30 -50 ohms medium 
150 -250 ohms and high. 

SETTING THE WORLD'S STANDARD IN SOUND 

E;I-I1J FE 
Shure Electronics Limited - 84 Blackfriars Road London, S.E.1. Tel: 01 -928 6361 
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Faithful 
Reproduction 

with the 
Grampian TC12 loudspeaker 

The Grampian TC1 2 loudspeaker is a high 
quality twin cone unit at a reasonable price. The 
loudspeaker is built of high quality materials to 
a rigid specification and is eminently suitable 
for good quality sound reproduction. Let us 
send you full details or better still go and hear 
one at your local dealers now. 

Design for suitable cabinet available. 

Grampian manufacture high grade micro- 
phones, parabolic reflectors, windshields 
and accessories, also mixers and amplifiers. 

¿'ramp/an)sOuNo EQUIPMENT 
integrity that you hear 

Send for leaflet giving full details 

GRAMPIAN REPRODUCERS LTD 
Hanworth Trading Estate. Feltham. Middlesex 

Tel: 01 -894 9141/3 Cables REAMP, FELTHAM 

WW -209 FOR FURTHER DETAILS 

x Microphone Supplement 

People in Search of Perfection Choose 

FILM INDUSTRIES 
RIBBON MICROPHONES 

Reprinted from a technical review of the Model M8. 
. this microphone shows evidence of 

careful design, and the workmanship, 
technical performance, and styling are 
excellent. It can be thoroughly recom- 
mended for studio or semi -professional 
use, or for home use where the associated 
equipment can do justice to its very wide 
range of response." 

From o review of the Model M8A. 
. The Film Industries M8A ribbon 

microphone has a most attractive appear- 
ance coupled with a performance which, 
in many respects, can stand comparison 
with the best designs at three or four times 
its price. 

Type M8 
Microphone 

Write for full details 

FILM INDUSTRIES LTD. 
STATION AVENUE, 

KEW GARDENS, SURREY. 
Telephone: RICHMOND 8078 

WW -210 FOR FURTHER DETAILS 

New from Spembly the HS.4 lightweight headset with bone 
transducer microphone and miniature loud speaker unit. 
Excellent reproduction -for airborne or ground use. Can be 
worn under most types of protective helmets. Send for 
leaflet to: 
Sales Department, 

S SPEñIRLY ELECTRONICS 
Enham Arch, Newbury Road, Andover, Hampshire. 
Telephone: Andover 5741/2/3 Telex: 47272 

WW -211 FOR FURTHER DETAILS 
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Type No. Type Transducer Impedance Directional Front -to- Sensitivity Pin Output Application Price not in Ì dories price 
Values Characteristics Back ratio (dB) at C ions Connector 
(ohms) (dB) I kHz (ref. 

10V N!m') 

.ustraphone Ltd., St. George's Works, Regents Park Road, London, N.W.1 

.FV 59 Handl M.C. Low. Line Omni - 54 high Z - Integ. able - L9 9s Od Stands and various hous- 

Stand High 
(low Z) ings. 

L9 19s6d (hih Z) 

.FV 59 Lavaher M.C. Low. Line Omni - S4 high Z - Integ. cable - L9 9s Od (low Z) 

High 
L9 19s 6d (high Z) 

/R 64 Studio Ribbon Low. Line Fig. of 8 - 56 high Z - Integ. cable Recording L8 18s 6d Cable exit and quick re- 

high 
lease stands 

IR 65 /NS Stereo Twin 20, 200 & 60C Twin variable. - 74 (600f?) - Integ. cable Stereo L17 17s Od Stands, matching trans - 

Ribbons Fig. of 8 
recording formers 

IC 52 / /THSB N.C. M.C. 25 - - - Integ. cable Noisy L10 lOs Od Various housings and 

locations mountings 

4-20 Hand/ M.C. 20. 200, 600 Omni - 54 high Z ', 5 -pin DIN Speech and - Stands 

Stand & 50k 
Music 

4-30 Hand/ M.C. Multi Z; 20, Cardioid - 54 high Z 3screen, 2 & 5 -pin DIN Speech and Stands 

4 for 25íl, Music 
Stand 200, 600 & 

50k 1 l á 2 for 200 
}52,Iá 4 for 
I600(1,5á3 
Ifor SOk(l 

4-40 Studio Ribbon 20, 200, 600 Fig. of 8 - S6 high Z 5 -pin DIN Recording - Stands 

& 50k n DIN Prof. re- - Stands, matched pre -amp 

4-50 Pencil Ribbon 2052200. 600 Fig. of 8 - 46 high Z 5-pin 

Studio 

Mikrofonbau (Denham & Morley Ltd., 1731 Cleveland Street, London, W.I.) 

MBISOTR Stick /Std. M.C. 200'50k Omni - 1.2mV ¡N /m' 2 & 3. 20051 DIN Amateur re- L3 3s 

n 200(1 2 & I, 50k cording 
18mV /N /m' plug case. 
i 50k earth 

MB250TR Stick /Std. M.C. 200150k Cardioid 12-15 
22.5 V 23 13, 20041 

DIN Amateur re- L4 14s 6d - 
as above plug case, 

earth 

MBI6OF - M.C. - Omni - - - C4 4s (Includes switch) 

MBI60 - M.C. - Omni - - - L3 13s 6d (Without switch) 

MBI7OS Stick /Std. M.C. 700 Omni - 2.4mV/N'm'1 I á 2, signal DIN 
Amateur L5 Ss 

MB170 Stick /Std. M.C. 700 Omni - 2.4mV /N /m' plug case. Amateur L4 14s 6d (Without switch) 

MB170TR Stick /Std. M.C. 700 /50k Omni - 2.4mV /I8mV) earth Amateur C6 6s (Without switch) 

as above 

MB270S Stick /Std. M.C. 200 Cardioid IS I.5mVIN /m'1 2 & 3, signal DIN Amateur L15 15s (Includes switch) 

MB270 Stick /Std. M.C. 200 Cardioid IS I.SmV /N /m' plug case, Amateur £14 14s (Without switch) 

MB270TR Stick/Std. M.C. 200/50k Cardioid IS 1.SmV/30mVJ earth Amateur L16 16s (Without switch) 

as above 

MB220 Twin, M.C. 200 Cardioid IS 1.5mV!N /m' 2 & 3 left 2 X DIN Amateur L12 12s - 
stereo 

5 right stereo record. 

MB220TR Twin, M.C. 200í50k Cardioid IS I.SmV /30mV 2 & 3 left 2 x DIN Amateur L14 144 

stereo as above 5 right stereo record. 

MB101 Studio M.C. 200 Omni - Broadcasting. L14 14s Stand, Clamp. 6ft 6in lead. 

MB201 Studio M.C. 200 Cardioid 15 -18 Amateur Plug. 

MB215 Studio M.C. 200 Cardioid I5 -18 Music record- £15 ISs Stand, Clamp. 6ft 6in 

MB301 Studio! Ribbon 200 Cardioid 20 ing lead. Plug 

Stick 2mV/N /m' Broadcasting. LI6 164 

1.5mV /N /m' I á 3, signal DIN Amateur lead. Plug 

I.SmV/N /m' 2, earth Broadcasting. 

Stand. Clamp. 6ft óín 

£22 Is Stand, Clamp. 6ft óín 

1.2mV /N¡m Recording ' g lead. Plug 

MBI90 Fountain- M.C. 500 Omni - 2.2mV /N /m' Cablewithfly- - Recording L12 12s 

ing leads 
pen 

Neumann (F.W.O. Bauch Ltd., Holbrook House, Cockfo , Barnet, Herts.) 

KM73 Studio Capacitor 50 or 200 Omni - 3OmV; N /m' I & 2 signal, Tuchel - L87 6s Od According to ancillary 
3 screen T3261 £78 164 6d equipment 

C73 I 8 Od 

KM74 or 75 Studio Capacitor 50 or 200 Cardioid 25 30mV; N /m' I & 2 signal. Tuchel - £92 9 Od According to ancillary 
3 screen T3261 £83 19s 6d equipment 

£79 I s Od 

KM76 Studio Capacitor 50 or 200 Omni, card, - 26mV; Nlm' I & 2 signal. Tuchel - LI 10 6s Od According to ancillary 
Fig. o(8 3 screen T3261 £101 164 6d equipment 

£96 IBs Od 

U77 Studio Capacitor SO or 200 Omni, card, - 50mV :N /m' I & 2 signal, Tuchel - LI 18 4s Od 

Fig. of 8 3 screen T3261 £109 14s 6d ' According to ancillary 
£10416sOd i equipment 

L99 IBs 6d 

KM83 Studio Capacitor SO or 200 Omni - 5mV /N!m' I & 2 signal. Tuchel - £82 144 Od According to ancillary 
3 screen T3261 L74 7s Od equipment 

C67 I s Od 

KM84 or 85 Studio Capacitor 50 or 200 Cardioid 25 5mV/N/m' I & 2 si 
g 

nal, Tuchel - C86 l4s Od 

L78 7s Od 
According to ancillary 

3 screen T3261 equipment 

nal, Tuchel m' I á 2 s N V 

L71 Is Od 

i £101 I3sOd 
KM86 Studio Capacitor 50 or 200 Omni, card, - 7m 

/ / 3 screen T3261 L93 6s Od According to ancillary 
Fig. of 8 £86 

equipment 

L187 Studio Capacitor 50 or 200 Omni, card. - 8mV /N /m' I & 2 signal, Tuchel - £106 14s Od 

Fig. of 8 3 screen T3261 £98 7s Od /According to ancillary 
L91 Is Od !equipment 
£88 I I s Od 

KML Lavalier Capacitor SO Cardioid 25 10mV /N /m' Iá2signal, Tuchel - £71sOd - 
3 screen T3261 

U67 Studio Capacitor 50 or 200 Omni - IImV ¡Nlm' I & 2 signal. Tuchel - £138 R.F. -proof type L146 14s 

Cardioid 20mV /N /m' 3 screen T3080 

Fig. of 8 14mV /N /m' 

M269C Studio Capacitor 50 or 200 Omni - 9mV!N /m' I & 2 signal, Tuchel £158 184 

Cardioid ISmVIN /m' 3 screen T3000 

Fig. o(8 I ImV /N /m' 

M49C Studio Capacitor 50 or 200 Omni - 4.SmVIN /m' I & 2 signal, Tuchel - £I58 7s 

Cardioid 6.0mV /N /m' 3 screen 73080 

Fig. of B m' 

MSOC Studio Capacitor 50 or 200 Omni - .0mV/ /m' I & 2 signal, Tuchel - £156 134 
8.OmV /N / - 

3 screen T3080 

KMS3C Studio Capacitor SO or 200 Omni - l5mV /N /m' I & 2 signal. Tuchel - L128 18s According to power 
3 screen Tì080 £139 I4s supply 

KM2S3C Studio Capacitor 50 or 200 Omni - ISmV /N /m' 
I 

& 
s 2 
signal, nal 

Tuchel £148 134 f According to power 
supply 

3 
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Type No. Type Transducer Impedance Directional Front -to- Sensitivity Pin Output Application Price Accessories Values Characteristics Back ratio (dB) at Connections Connector not included in price (ohms) (dB) I kHz (ref. 
IOV /N /m') 

Neumann (Contd.) 
KMS4C Studio Capacitor 50 or 200 Cardioid 25 12mV /N /m' I & 2 signal, Tuthill - 

3 screen 13080 KM254C Studio Capacitor SO or 200 Cardioid 25 12mV /N /m' 18 2 signal, Tuchel - 
3 screen 13080 KM56C Studio Capacitor 50 or 200 Omni, Card., - 9mV /N /m' 18 2 signal, Tuchel - fig. of 8 3 screen T3080 KM63 Studio Capacitor 50 or 200 Omni - 9mV /N!m' 18 2 signal, Tuchel - 
3 screen 13080 KM64 or 65 Studio Capacitor SO or 200 Cardioid 25 9mV /N /m' 18 2 signal Tuchel - 
3 screen T3080 KM64P Studio Capacitor 50 or 200 Cardioid 25 9mV /N /m' 18 2 signal Tuchel - 
3 screen T3080 SRM64 or 65 Studio Capacitor 50 or 200 Cardioid 25 8mV /N!m' 18 2 signal, Tuchel - 
3 screen T3080 KM66 Studio Capacitor 50 or 200 Omni, Card., - 10mV /N /m' 18 2 signal. Tuchel 

fig. of 8 3 screen T3080 U64 or 65 Studio Capacitor SO or 200 Cardioid 25 1 ImV /N /m' 18 2 signal, Tuchel - 
3 screen T3080 SM2C Stu. Capacitor SO or 200 Omni, card., - 10mV /N /m' 18 2, 4 & 5 Tuchel Stereo fig. of 8 signal. T3084 
3 screen SM23C Stu. Capacitor SO or 200 Omni, card., - 10mV /N /m' 18 2, 1 & 5 Tuchel Double fig. of 8 signal, T3064 
3 screen SM69 Stu. Capacitor 50 or 200 

L131 14s According to power 
L142 Its supply 
L151 13s According to power 
£159 10s supply 
L 1 4 6 2s According to power 
L 1 5 7 5s supply 
L127 Ss According to power 
L138 Os supply 
L130 12s According to power 
L141 8s supply 
£155 I Is 

L165 I Is - 
C143 18s - According to power 
CIS4 19s supply 
C107 2s 

0258 Ss 

£267 Is 

Omni. card., - I5mV /N /m' 18 2, 4 & 5 Tuchel £272 I Is Double fig. of 8 signal, 13084 
3 screen MM5 Measurmt. Capacitor SO or 200 Omni - 5.5mV /N /m' 1 & 2 signal, Tuchel - C267 4s 
3 screen 73080 

Peto Scott Ltd., Addlestone Road, Weybridge, Surrey 
LB8100I /0S Lavalier M.C. 200 Omni --79dB Cable L 1 2 EL6015 /10 Hand /Stand M.C. 500 Cardioid 17 71 Cable CIS 10 EL6016 /I0 Hand /Stand M.C. 500 Omni - 71 182 Signal 

Cable £12 EL6025/00 Stand M.C. 500/25k Cardioid 17 71/- 54 3 Screen Cable £20 EL6026/10 Panel/Stand M.C. 500 Cardioid 17 --71 
1 Cable £16 10 0 Stand Adapte- r EL6033/00 Hand /Stand M.C. 50 Cardioid/ 17 --82 Tuchel £26 Vibration Damper Omni 

EL6033/10 Hand /Stand M.C. 500 Cardioid/ 17 -76 182 Signal Tuchel L26 Vibration Damper Omni 38Case EL6035 /I0 Hand /Stand M.C. S00 Cardioid 18 --71.5 Screen Tuchel L26 EL6036/10 Hand /Stand M.C. 500 Omni - - -71 Tuchel L20 EL6037 Hand /Stand M.C. 500/25k Cardioid 18 71.5 / -55.S J 182 Sig. 
(500(3) Cable L28 
3&4 Sig. 
(25k) 
5 Screen EL6042/05 Hand /Stand M.C. 200 Omni - -79 I82 Signal Tuchel L32 - 38Cs -Sn EL6061/02 Hand M.C. 500 N.C. - - 182 Signal Cable L10 Cardioid 384 Switch 
5 Screen 

The D 1000 

)'_ A sophisticated, robust, easily serviceable 
Public Address Microphone available in 24 
carat gold plated or matt grey finish; 
incorporates a three -position switch which 
changes the entire sound of the microphone: 
can be set to S for sharpest cardioid, M for 
extended flat response and B for extra bass 
response. 

Recommended retail price £29.0.0 (gold or grey). 

Write for further details and try this and other AKG 
microphones without obligation. a microphones 
I'ultt,,::n.i (London I.t,l. 18: -18 I Canlpdtn 11111 Road, London AV'd 

l'c)cphonc: l'arkO I1. 'leh r: _16'91 

WW -212 FOR FURTHER DETAILS 
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Type No. Type Transducer Impedance Directional Front -to- 
Values Characteristics Back ratio 
(ohms) (dB) 

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

Sensitivity 
(dB) at 

I kHz (ref. 
IV.O.INm[) 

Pin 
Connections 

Output 
Connector 

Application Price Accessories 
not included in price 

EL1976 Handi M.C. 500 Omni 
table 

- 69 I Signal 
2 Screen 

3 -pole 
DIN 180- 

Use with 
Cassette 

C3 12 6 

3 Blank Recorder 
EL1979 Stereo- 2 x M.C. 2 x 500 Cardioid 

table 
16 69 I L.H. Chan- 

nel,2 Screen, 
4 R.H. Chann 

5 -pole 
DIN 180 

Use with 
EL3312, 
EL3575 TR 

CIO 17 6 

EL1980 Stick/ M.C. 500 Omni 
table 

- 70 I Signal, 
2 Screen, 
3 Blank 

3 -pole DIN 
180 

Use with Re- 
corders 
N4305, N4306 

C3 IS 0 

EL3797/50 Hand M.C. 500 Omni - 71 I Signal, 
2 Screen, 
3 Blank 

3 -pole DIN 
180 

Use with Bau. 
Cassette Re- 
corders 

C4 10 0 

I Switch. S -pole DIN 
5 Switch 240 

N8302 Stick/ M.C. 500 Cardioid 
table 

13dB 72 1 Signal, 
2 Screen, 
3 Blank 

3 -pole DIN 
180 

Use with 
Stereo Recor- 
der N4408 

C5 5 0 - 

Reslosound Ltd., Spring Gardens, London Road, Romford, Essex 

CHM;I Hand Crystal High Cardioid 4 core + S. Cable Corn. record. C3 8s Various stands 
CPD Hand M.C. 40- 250400 Cardioid 10 to 20 88 I +2 L, I +2 Cable Recording LIS 15s L Various stands 

M, H coaxial C16 16s 

EC.I Hand M.C. 40 -250 -600 Omni 10 to 20 88 1 +2 L, I +2 Cable 'Close' singing C18 Various stands 
M, H coaxial 

PD Pencil- M.C. 40 -250 -600 Omni - 88 1+2 L, I +2 Cable Recording C8 ISS L Boom 
Stand M, H coaxial L9 ISS 

MMDI Lavalier M.C. 40 Omni - 89 I +2 DIN Radio mit. - - 
MPD Lavalier M.C. 40 Omni 

hand 
- 88 1 +2 Cable Broadcast 

(voice) 
C9 8s F.m. transmitter 

MPD2 Hand M.C. 40 Omni - 88 I +2 Cable C5 lOs - 
VMC2 Stand M.C. IS Omni - - 1 +2 Cable Public address C9 14s - 
THMI;L Hand M.C. 40 Omni - - 4 core + S. Cable Public address (6 I Is Twin mount for stereo 
THMI /M Hand Moving iron 1000 Omni - - 4 core +screen Cable Corns L7 7s Flexible stems 
CR2 Stand Ribbon 40 -250 -600 Cardioid 15 to 20 58 - Recording £13 Ss L Boom 

Public address C13 10s 

RBT Stand Ribbon 40- 250 -600 Bi- direct - 58 
A +BL,A+B 

450. A +C 600 

Reslo 
plug 
cable 

Recording 
public address 

L12 lOs L 
C12 15s 

Flexible stems 

RBTS Stand Ribbon 40-250-600 Bi- direct - 58 A +C H Cable Recording 
public address 

L15 Ss L 

LIS 10s 
Flexible stems 

VRT Stand Ribbon 40 -300 Bi- direct - 81 Cable Broadcast L 1 Weather proof mount 
S.RI Stand Ribbon 40-300 Bi- direct - 73 Cable Broadcast £29 IO: - 

Sennheiser (Audio Engineering Ltd., 33 Endell Street, London, W.C.2.) 
M K H105 Studio Capacitor 200 balanced Omni - ImW /N /m' Tuchel High quality £68 15s 6d Battery pack, windshield, 

Hand music record. shockmount, cable 
37dB Tuchel High quality C79 IBsOd Battery pack, windshield. 

w MKH405 Studio Capacitor 200 balanced Cardioid 18 I mW /N /m' speech & shockmount, cable 
Boom I & 3 signal, music record. 

37dß 2 & case Tuchel High quality £104 16s Od Battery pack, windshield, 
screen speech á shockmount, cable 

MKH80S Studio Capacitor 200 balanced Uni 25 ImWJN /m' music record. 
31dß Tuchel High quality C36 Ils 6d Desk stand, windshield - M D421 Studio M.C. 200 balanced Cardioid IB 2mV /N!m' speech & 

Hand - 3dB music record. 
MD41I General M.C. 200 Super Card. 20 1.2mV /N /m' L 2+3 HL DIN Speech & LIS 14sOd Windshield 

1000 2.SmV /N /m' M I +2 M music 
25k 2.SmV /N /m' H I +2 HL 

M D408 Stand M.C. 200 Super -Card. 20 1.3mV /N /m' Tuchel Speech C22 Ss 6d - 

MD2I Hand M.C. 200 Omni - 2mV /NJm' Tuchel Speech & C25 lOs 6d Windshield 
I & 3 signal, effects 
2 & case 

MD211 Hand M.C. 200 Omni - 1.3mV /NJm' screen Tuchel High quality £41 IL 6d Windshield 
speech & 
music 

MD2I4 Lavalier M.C. 200 Omni - I.OmV /N /m' J Tuchel Speech C34 17s 6d - 
MD420 Hand M.C. 200 N.C. Super- 20 1.6mV /N /m' I á 2 signal, Tuchel Speech £18 IBs 6d - 

N.C. Card. 3 & case 
screen 

MDS I N Stereo M.C. 200 Super -Card. 20 1.3mV /N /m' I & 3 signal DIN Music, speech £30 I Is 9d - 
per capsule 3 & case 

screen 

MD722 Hand M.C. 500 Super -Card. IB 1.2mV /N /m' I & 3 signal DIN Music, speech C6 16s Od - 
3 & case 
screen 

Shure Electronics Ltd., 84 Blackfriars Road, London, S.E.I. 

SMSA Studio M.C. 50 Cardioid 18 -20 84 - 2 & 3 signal Cannon Recording, (140 Desk stand S33C 

SMSB Boom M.C. ISO Cardioid 18-20 79.5 I screen XL -3 -II Radio & TV 
SM33 Studio Ribbon 30 -SO Super- IS -20 87 u 5011 2 & 3 signal Cannon Recording, £80 Desk stand S33P 

I50 -250 Cardioid 81 ru I screen XL-3-I I stage, broad- 
150f1 casting 

SM50 Studio M.C. 30 -50 Omni - 85 a 5011 2 & 3 signal Cannon Recording, C45 Desk stand S33P 
150 -250 --79 u I case, screen XL-3-111 stage, broad - 

ISOfl casting 
SMSI Studio 

Lavalier 
M.C. 50-250 Omni - 81.5 Cable - Recording, 

stage, broad- 
casting 

C38 - 
55SW Stand/ M.C. 30-50 Cardioid 15 -20 84 2 & 3 signal Amphenol P.A., stage L32 Desk stand S36A 

Boom 150 -250 78 I screen MC3M 
35k - 57 

SM56 Studio M.C. 30-50- Cardioid 15 -20 83.5 ,i 2 & 3 signal Cannon Recording, L50 - 
I50 -250 5002 I screen XL -3 -I I broadcasting 

76.5 u 
1501) 

SM57 Studio M.C. 30-50 Cardioid 15 -20 83.5 'u 2 & 3 signal Cannon Recording, (38 - 
ISO -250 5001 I screen XL-3-I I broadcasting 

76.5 Ûl, 
15002 

SMS8 Studio M.C. 30 -50 Cardioid 15.20 83.5 'u 2 Si 3 signal Cannon Recording, L50 - 
150 -250 5002 I screen XL -3 -1I broadcasting 

-76.5 ru 

ISOfl 
SM60 Studio M.C. 50-250 Omni - 81.5 2 & 3 signal 

I screen 
Cannon 
XL -3 -II 

TV interview. 
recording 

C30 - 
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Type No. Type Transducer Impedance Directional Front -to- Sensitivity Pin 
Values Ch istics Back ratio (dB) at Connections 
(ohm) (dB) I kHz (ref. 

IV 0.1H m() 

Shure Electronics Ltd. (Cont.) 

Output Application Price 
Connector 

5M76 Studio M.C. 
Pencil 

50 -250 Omni 80.5 2 & 3 signal 
I screen 

Cannon 
XL -3 -II 

Radio, TV, 
recording 

L65 

201 Hand Ceramic Load imp. 
I -SM 

Omni 55.5 Cable Mobile com- 
munications 

LS lOs 

202 Hand M.C. Load imp. 
I -5M 

N.C. 50.5 Cable P.A., call 
systems 

L6 

2455 Hand/ M.C. Load imp. Cardioid IS 59 Pin -signal Amphenol Low -cost P.A. L13 ISs 
Stand I -SM Case -screen MCIF 

275SK Hand M.C. Load imp. 
I -5M 

Omni 59.5 Cable Communica- 
tions, amateur 
radio 

LS 

300 Studio Ribbon 30-50 
150-250 

Bi- direct At sides 
down IS- 

87 
--79.5 

2 6 3 signal 
I screen 

Cannon 
XL -3 -11 

Broadcasting, 
recording 

LS6 

High 20dBfrom 
front & rear 

--57.5 

3155 St. /hand Ribbon 30-50 Bi- direct At sides 89 2 & 3 signal Amphenol P.A., record- C34 
150 -250 down IS- 82 I case, screen MC3M ing 
High 2048 from 

front & rear 
59 

330 St. /hand Ribbon 30-50 
ISO 

Super cardioid 15-20 - 86 
-80 

2 & 3 signal 
I case, screen 

Cannon 
XL-3-11 

P.A., record- 
ing 

C45 

250 -78 
401A Hand -held Controlled 100 Omni 49 - Cable attached Comm. C6 10s 
401B magnetic 150 -250 -68 but replace- 

able 
L6 IOs 

404B Hand -held Controlled 150-250 Omni 70.5 Cable Comm. C12 
404C magnetic 100k 50.5 L12 
414A Hand -held Controlled IOOk Omni 14.5 Cable Comm. C12 
414B magnetic ,IS0 -250 - 33.5 L12 

Ref. IV /ION/ 
m' 

419A Hand -held Controlled IOOk N.C. - 17 Cable - P.A., comm. L23 
419B magnetic 150-250 36 C23 

Ref IV/101.47 
m' 

4305LF Hnd. /Std. Controlled 
magnetic 

250 or high Omni Low, -82 
High, -52 

Cable P.A., lecturing C22 

444 Comm. Controlled 
magnetic 

High Semi -direct. - 53 Cable - 5.5.8. comm. LI 
444T Comm. Controlled 

magnetic 
1000 Semi- direct. 2mV to 

45mV for 
0.I N /m' in- 
put 

Coiled cord 
attached but 
replaceable 

Transmitters 
lacking audio 
gain 

L14 IOs 

450 Comm. Controlled 
magnetic 

SO.250orhigh Semi -direct. Low, - 73 
High, 54 

Cable attached 
but replace- 
able 

Paging L18 lOs 

488B Comm. Controlled 
reluctance 

50-250 N.C. 37 Coiled cable 
attached but 
replaceable 

Comm. where 
high back- 
ground noise 

L21 10s 

533SÁ Hnd./Std. M.C. High Omni 54.5 Pin, signal 
Case, screen 

Amphenol 
MCIF 

Paging, inter- 
viewing 

LIB los 

A lee 
not included in pric 

- 

- 

- 

for high sensitivity at highly sensible prices e 

MB ELECTRONIC 
MBI90 DYNAMIC 

MINIATURE PEN 

MICROPHONE 

The luxury gold 
plated pen type 
housing encloses 
a miniature dy- 
namic moving 
coil insert giving 
uniquefrequency 
range and res- 
ponse. Fre- 
quency range: 
100 to 10,000 
c.p.s. Frequency 
response: 7 -3.5 
dB. 

MB220 DYNAMIC STEREO 
MINIATURE SET 

The well -styled design 
incorporates two direc- 
tional microphones on a 

tripod table stand. Both 
can be rotated separately 
or set apart if required for 
added stereo effect. The 
microphones can also be 
used individually for mon- 

aural re- 
cord i ngs. 

Frequency range: 60- 15,000 
c.p.s. Frequency response: 

-: 3.dB. 

MICROPHONES 

AND HEADSETS 

Prices from 3 guineas. 

SEE THE MB RANGE ON STAND 41 AND IN DEMONSTRATION ROOM 256 AT THE INTERNATIONAL AUDIO 
FESTIVAL AND FAIR, JUNE 18TH -2IST, HOTEL RUSSELL, LONDON, W.C.I. 
Sole U.K. Distributors 

MBK85 DYNAMIC HEADSET 
De luxe Stereo headset 
with boom microphone. A 
brilliant headphone micro- 
phone combination with 
hardened steel headband, 
and cushioned foam rubber 
earpads. Fully adjustable 
microphone which is an 
anti -poise microphone, 
designed for true fidelity 
pick -up. Approved by Lan- 
guage Laboratories and 
Aeronautical Boards. Fre- 
quency range (headphone): 
20- 17,000 c.p.s. Frequency 
range (microphone): 80- 
12,000 c.p.s. 

DENHAM&AORLE Y LTD 
DE MEUeíi3 / c CLEVELAND 3656 

WW -213 FOR FURTHER DETAILS 
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Type No. Type Transducer Impedance Directional Front -to- Sensitivity Pin Output Application Price Accessories 
Values Characteristics Back ratio (dB) at Connections Connector not included in price 
(ohms) (dB) I kHz (ref. 

10V /N /m9 

Shure Electronics Ltd. (Contd.) 
533SF Hnd. /Std. M.C. 25 Omni - - 85 I & 2signal Amphenol Paging, inter- L16 lOs - 

Case, screen MC2M viewing 
5405 Stand M.C. 50-250 or high Omni. - -- 77 low 2 á 3 signal Amphenol Paging. Low L19 

52.5 high I screen MC3M cost P.A. 

544 Pencil M.C. 50.250 or high Cardioid IS -20 77 low Cable attached - - L30 G6A,G12a,G18A,mount- 
55 high but replble. ing flange. Adaptor ADI2 

544F Pencil M.C. 25 Cardioid 15 -20 - 89 2 & 3 signal MC3M Quality P.A. L28 A95A Cable transformer 
I screen Paging 

545 Pencil M.C. 50-250 and Cardioid I5 -20 -78 low Low. 3 +4 sig- MC4M Recording. L32 5338 & 539A table stands 

Hnd. /Std. high 55 high nal, 1 screen P.A., theatre 
& case (Bal- sound systems 
anced I ive). 
Kgh. 2 signal, 

I screen & case 
(Unbalanced) 

545F Pencil M.C. 25 Cardioid I5 -20 89 2 +3 signal, I MC3M Recording, L30 5338 & S39A table stands 

Hnd. /Std. case á screen P.A., theatre 
sound systems 

5455 Stand M.C. 50.250& high Cardioid I5 -20 - 78 low Low. 3+4 sig- MC4M Theatre sound L34 - 
55 high nal, I case & systems. P.A. 

screen (bal- 
anced line). 
High. 2 signal, 

I case & screen 
(Unbalanced) 

5455F Stand M.C. 25 Cardioid 15 -20 89 2 +3 signal, I MC3M Theatre sound L32 A95A Cable transformar 
case & screen systems. P.A. 

5505 Stand M.C. 50-250 á high Omni. - - -79 low 2 +3 signal, I MC3M Professional L26 - 
-- 57.5 high case & screen recording. 

5565 Stand M.C. 30-50 Cardioid 15 - 84 2 +3 signal, I Cannon Professional L50 - 
50.250 -78 case & screen XL -3 -1I recording. 
40k - 57 Radio inter- 

viewing 
560 Lavalier M.C. IS0 -250 or Omni. - -- 80 low Cable attached - Lecturers. LI5 - 

high -57 high but replace- Demonstrators 
able Teachers 

560F Stand M.C. 25 Omni. - - 85 Cable attached - Lecturers L13 - 
but replace- Demonstrators 
able Teachers 

561 F Goose- M.C. 25 Omni. - - 85 Cable attached - Language labs. L12 G6A, G I2A, G IBA, ADI2, 
neck but replace- Paging Mo :.ntingflange 

able 
565 Hnd. /Std. M.C. 50-250 & high Cardioid 18-20 - 78 low Low. 3 +4 sig- MC4M P.A. Recording L36 - 

- 55 high nal, case & Entertainers 
screen 
High. 2 signal, 
I case & screen 

5655 Stand M.C. 50 -250 & high Cardioid 18.20 - 78 low Low. 3 +4 sig- MC4M P.A. Recording L38 - 
55 high nal, case & Entertainers 

screen. 
High.2 signal, 
I case & screen 

566 Stand M.C. 30-50, 150-250 Cardioid 18-20 75 2 +3 signal, I Canncr Entertainers, L50 - 
case & screen XL -3 -II Recording, 

P.A. 
PE566 Stand M.C. 30-5Oá high Cardioid 15 -20 75 low 2 +3 signal, I Cannon Entertainers, L5 1 - 

- 55 high case & screen XL-3-11 Churches, 
State occasions 

570 Lavalier M C. 50-250 Omr . - 80 30ít. cable at- - Fi'm á bread- L3E - 
tached but re- cast. P. A. 
placeable 

570F Lavalier M.C. 2.5 Omni. - 85 30ft. cable at- - Film & broad- L35 - 
tached but re- cast. P.A. 
placeable 

5705 - 80 30ft. cable at- - Film & broad- L38 - 
tached but re- cast. P.A. 
placeable 

571 Hnd. /Std. M.C. 50-250 Omni. - - 81 30ft. cable at- - Broadcasting. L35 - 
tached but re- Theatres. 
placeable Interviewt 

572G Goose- M.C. 50-250 Omni. - . 81 30ft. cable at- - Lectern mtg.. L40 
neck tached but re- Studios. P.A. 

placeable 
574SA H /Stand. M.C. 100k Omni - 56 1 & 2 signal, Amphenol Home record- L12 - 

Pencilstd. outer case & MC2M i ng, P.A., pag- 
adaptor 8 screen ing 
cord inc. 

574SF H /Stand. M.C. 25 Omni - - 85 I & 2 signal, Amphenol Home record- LI I - 
Pencil std. outer case & MC2M ins. P.A., pag- 
adaptor á screen ing 
cord inc. 

578 Switched M.C. 50-250 or high Omni - - 80 low 18ft cable att. - Entertaining, L30 - 
pencil - 59 high P.A., inter- 

viewing 
578F Switched M.C. 25 Omni - 92 18ft cable att. - Entertaining, C30 - 

pencil P.A., inter- 
viewing 

5785 Switched M.C. 50-250 or high Omni - - 80 low 18ft cable att. - Entertaining, L32 - 
pencil - 59 high P.A., inter- 

viewing 
S8ISA Hnd. /Std. M.C. High Cardioid 15 -20 -56.5 Centre signal, Amphenol Home record- L23 lOs - 

outer screen MC IF ing, P.A., en- 
tertaining 

Hnd. /Std. M.C. 25 Cardioid 15 -20 -87.5 2 á 3 signal, I Amphenol P.A., recording L21 A95A cable transformar. 
case & screen MC3M S33B desk stand 

Hnd. /Std. M.C. High Cardioid IS -20 -56.5 Centre signal, Amphenol P.A., paging L25 - 
I case & screen MC 1 F 

Hnd. /Std. M.C. High Cardioid 15 -20 -56.5 Centre signal, Amphenol Entertaining, L27 - 
I case & screen MC I F P.A. 

Hnd. /Std. M.C. 50-250 Cardioid 15 -20 -79.5 I & 2 signal, Amphenol Entertaining. L22 - 
outer case & MC2M P.A., where 
screen long cables 

CA5A Rectan- Ceramic Equivalent to Omni - --70 2x lin. wires - Hearing aids. L7 lOs - 
gular min - 400pF soldered to Small headpce. 
wture cartridge microphones. 

MCI I -J Circular Controlled 1,000 Omni - -73 Eyelet Solder - Hearing aids, L4 lOs - 
Miniature Magnetic terminals and similar 

MC 20A -J Rectan- Controlled 2,000 Omni - -72 1tin flexible - L5 - 
gular Magnetic lead 
Miniature 
Square Controlled J,850 Omni - -77 Eyelet solder - L7 lOs - 
Miniature Magnetic terminals 

5815F 

585SA 

58SSAV 

5855B 

PIC 30-J 
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Type No. Type Transducer Impedance 
Values 
(ohms) 

Directional Front -to- Sensitivity 
Characteristics Back ratio (dB) at 

(dB) I kHz (ref. 
10V N'm') 

Shure Electronics Ltd. (Cont.) 
T.H.100 Tele- Controlled Trans. -High Omni 

phone Magnetic Rec. -125 
handset 

61 CP 

62 CP. 

98A108A 

Vibration Crystal 
Pick -up 
Accelero. Ceramic 
meter 
Sound Ceramic 
Level 

High 

High 

High Omni 

-13 
Ref. 
O-IV /N1m' 

593 

Pin 
Connections 

Coiled 4ft 
Four con- 
ductor cable 

Spembly Electronics, Enham Arch, Newbury Road, Andover, 
Bone Con- Contact Var. reluc- 300 - 
duction tance 

Hants. 
100,.V Twisted pair 

Output Application Price 
Conne:tor 

Two -way 
conversations 
& privacy 
required 
Research and 
development, 
Measuring 
low accel. 
Sound mea- 
surement. 

L22 

Accessories 
not included in price 

1224s6d Solid -state in -line ampli- 
fiers. 

Standard Telephones & Cables Ltd., West Road, Temple Fields, Harlow, Essex. 

4136 Stu. Std. Capacitor 30 Cardioid 32 
Boom 300 

4126 Stand Capacitor 30 Cardioid 32 
Boom 300 

4037A/C Hand M.C. 30 Omni 

4021 J Stand M.C. 300 Omni 

4105 Stand M.C. 30 Cardioid 15 

4038 Stu. Std. Ribbon 30 Fig. of 8 
B. Sus. 300 

4104 N.C. Ribbon 30 N.C. Fig. of 8 
300 

4115 P.A.! Ribbon 30 N.C. Fig. of 8 
N.C. 300 

4112 Lavalier M.C. 30 Omni 

4119 Hand Dbl.ribbon 30 Hyper Cardioid 17 
Stand 300 

50k 
4113 H. Std. Ribbon 30 Cardioid Fig. of 8 15 

Sus. 50k 

Vitavox Ltd., Westmoreland Road, London, N.W.9. 
B50 CN 173 Hand M.C. 25 Uni 
B50 CN 174 Hand M.C. 25 Uni 
B54 CN 277 Hand M.C. 200 Uni 
B54 CN 278 Hand M.C. 500 Uni 
B54 CN 279 Hand M.C. 10k Uni 
854 CN 280 Hand M.C. High Z Uni 
B54 CN 281 Hand M.C. 200 Uni 
B54 CN 282 Hand M.C. 500 Uni 
B54 CN 283 Hand M.C. 10k Uni 
854 CN 284 Hand M.C. High Z Uni 

B60 CN 403 Hand M.C. íS Uni 
P60 CN 404 Hand M.C. 2f., Uni 
664 CN 417 Hand M.C. 100 Uni 
B64 CN 418 Hand M.C. 500 Uni 
B64 CN 419 Hand M.C. 10k Uni 
B64 CN 420 Hand M.C. High Z Uni 
B64 CN 421 Hand M.C. 200 Uni 
B64 CN 422 Hand M.C. 500 Uni 
B64 CN 423 Hand M.C. 10k Uni 
B64 CN 424 Hand M.C. High Z Uni 

B80 CN 240 Bracket M.C. 25 Uni 

M IOO CN 335 Studio M.C. 25 Uni 
200 
10k 
High Z 

60 
- 50 
- 84 

74 
76 

81 

83 

84 
76 
72 
62 
72 
62 
84 

90 
78 
54 

85 
85 
85 
es 
ES 
85 
e5 

- 85 
E! 
E! 

E: 
F! 
E! 
E! 
85 
85 
85 

- 85 
85 

-85 

- 85 

80 
71 

-54 
- -44 

Vox (Jennings Musical Industries, Ltd., Unity House, Dartford Road, Dartford, Kent) 
VL I Pencil M.C. 30-50 Omni - - 76 

H /Std. 50k 54 
VL 2 Pencil M.C. 30-50 Omni - --76 

H/Std 50k - 54 
VL 3 Stick M.C. 30-50 Uni 18 at 4 kHz -91 

H/Std. 50k - 58 

Stu. -studio, Std. stand, B boom, N.C. noise cancelling, Sus.- suspended, Stk. -stick, H 

I earth 2 & 3 

signal 
I & 5 signal 
3 earth 
I & 2 signal 
Earth " G " 
I & 2 signal 
Earth " G " 
I & 2 signal 
Earth " G " 

I & 2 signal 
Earth " G " 
2 conductor + 
screen bal. 
2 conductor + 
screen bal. 
2conductor + 
screen bal. 

I & 2 signal 
2 earth 

Terminal 
panel 

Cannon 
XLR 
Tuchel 5 pin 

STC 4069A 
jack 
STC 4069A 
jack 
STC 4069A 
jack 
4069A jack 

Flying leads 

Flying leads 

Flying leads 

5 pin Tuchel 
at mic. 

3 Pin 
"PREH" 

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Leas 
Lead 
Lead 
:etc 
_et- 

I.eac 
Leas 
Leas 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 

Lead 

hand, P.A. - public address 

Broadcasting L 11 

Broadcasting 

Broadcasting 

Measurement 

P.A. 

Broadcasting 

Broadcasting 

P.A . 

P.A. 

L96 Battery pack U9. Carry- 
ing cases 

L26 Wooden transit case L3 Ils 
Wind shield LI 2s 5d 

L20 Wooden transit case L3 I7s 
STC 4069A jack L 1 4s 9d 

125 4069A jack LI 4s 9d 

L60 Wooden transit case 

L75 Thin film amplifier L25 

L30 Thin film amplifier L20 

L24 

129 On /off switch on 30/300(1 
version LI 

P.A., Amateur LII Ils 
recording 

Indccr P.A. 

Outdoor P.A., 
marine 

Heavy duty 
weatherproof 

Reverberant 
conditions 

114 14s. 

L1616sOd 

L18 18s. 

Stand adaptor /1 lOs 
Desk stand LI los 

CN 168A Panel cradle 
CN 169 Suspension fitting 
CN 184 Desk cradle 
CN 331 Lip guard 

CN 219 Stowage housing 

LONDON microphones 
Quality sound -at low cost 

The London Microphone range offers you quality 
microphones, good characteristics -and good looks, 
too, at remarkably little cost. Made in Britain. 
LM 100 Dynamic 
Omni -directional 
microphone. 
available in a range of 
impedances to suit many 
different input 
requirements including 
transistorised tape 
recorders. U.K. retail 
price range £313/0- 
£3/18,'6 
Home and overseas trade enquiries welcome. Write or ring for details: 

LONDON MICROPHONE CO. LTD. 
182/4 Campden Hill Road, London. W.8 Tel : Park 0711. Telex 23894 

WW -214 FOR FURTHER DETAILS 

f 

LM 200 Dynamic 
cardioid micro- 
phone. Balanced 
output. 
Eliminates unwanted back- 
ground noise. Gives good 
recordings even 
under difficult 
conditions. 

U.R. 
prices 

£4 19 6 
£5 15 0 

Electronics and Instrumentation 
Robert L. Ramey 

Provides a sound groundwork for understanding the basis 
of existing instruments and their applications; also of 
instruments which are likely to be invented in the future. 
A useful introduction for students of electronics, and a 
single course for students in other branches of science and 
engineering. 

55s net by post 56s 5d 321 pp 128 illustrations 

obtainable from leading booksellers 

ILIFFE Books Ltd. 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I 
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The Technician Engineering Scene 

What are the prospects for `non- chartered' engineers? 

A strong spotlight is being thrown just now 
upon technician engineering manpower; rec- 
ruitment, education, training, qualifications 
and status. Government departments, educa- 
tional authorities and establishments, and 
industry in general, are devoting much time 
to these matters. Why should this be so? For 
many years industry has been perplexed over 
the "technician problem ", so why only 
recently has it emerged as a frontline con- 
sideration? 

In the electrical and electronics engineer- 
ing industries there appear to be four main 
reasons for this: 
(1) The growing concern expressed over 

the present shortage of technician 
engineering personnel, and the seem- 
ingly discouraging future recruitment 
prospects. 

(2) The poor "image" of engineering as a 
career seen by school- leavers and 
parents. 
The part -time study route to corporate 
membership of institutions for charter- 
ed engineers having gradually been 
closing, soon to be blocked altogether 
(the I.E.E. and I.E.R.E. now setting 
their corporate membership standards 
at degree level will mean the end of 
H.N.C. chartered engineers). 

(4) The emergence of the concept of tech- 
nician engineers and technicians as 
being people pursuing distinct careers 
of their own; with their own qualifica- 
tions and status; their own qualifying 
bodies and learned societies. 

The setting up of the Council of En- 
gineering Institutions by 14 organizations 
for "professional" engineers, whose 150,000 
members may now use the designatory 
"C.Eng." denoting a chartered engineer, has 
helped to bring things to a head. In our 
Editorial of last June, "Engineers- Profes- 
sional and Technician ", we drew attention to 
the need for recognition to be given to the 
status, work and qualifications of technician 
engineering personnel and letters subse- 
quently received showed how much our 
view was shared by industry. 

Until three years ago the future for non - 
chartered engineers, and technicians, ap- 
peared unenviable, to say the least. For many 
the path to chartered status was imprac- 
ticable, yet often being well qualified to 
H.N.C. level, and having good practical ex- 
perience, they were the Cinderellas of the 
electrical, electronics and radio industries. 

(3) 

Wireless World, April 1968 

Questions concerning their status, qualifica- 
tions and career expectations were dealt with 
piecemeal: they had nowhere to go: nobody 
seemed to care. At the beginning of 1965, 
however, two new organizations for techni- 
cian engineers and technicians were set up; 
the Society of Electronic and Radio Techni- 
cians and the Institution of Electrical and 
Electronics Technician Engineers each acting 
as a qualifying body. 

These organizations hold differing views 
on the identification of technician engineer- 
ing personnel. The I.E.E.T.E., contending 
that the H.N.C. -man is as much entitled to 
the description "engineer" as is the chartered 
engineer, recognizes two grades, the techni- 
cian engineer and technician, but admits to 
membership only the first of these. The 
S.E.R.T. says that two lasses are not re- 
quired; only the technician being identifiable 
within the whole span of manpower between 
the chartered engineer and the craftsman. 
Both bodies have made good progress, and 
the qualifications derived from membership 
are becoming well recognized. 

Last December the C.E.I., on the basis of 
non -commitment, called together 31 organi- 
zations wholly or partly having technician 
engineering grades of membership, to explore 
the possibility of establishing for them a 
common national qualification and title. On 
first consideration it appeared to be a hope- 
lessly complicated business: 31 separate 
bodies covering a wide field of engineering 
interests (from agriculture to quarrying, 
building to lighting, automobiles to welding) 
and all manner of qualification standards for 
entry and grading of their members who 
total some 75,000. However, the organiza- 
tions split up into three groups thought to 
have like interests; each being asked to meet 
informally, and to offer conclusions to 
another C.E.I. -convened general meeting 
held on 23rd February. As a result of this 
meeting it was unanimously resolved that: 
"A Qualification Committee be formed to 
establish the qualifications of non -chartered 
engineers (a name to be determined) and that 
this Committee be formed of representatives 
of the bodies taking part in the discussions, 
together with representatives of the C.E.I., 
and such other members and observers as 
the Committee may co- opt ". This resolution 
has now been referred back for consideration 
and ratification by the councils of the parti- 
cipating bodies. 

One of the questions under discussion 

has been a technician counterpart to the 
C.E.I. Reaction apparent so far indicates that 
opinion is divided on whether or not such a 
new body is required, though many recog- 
nize a need for unification; but some con- 
cede that if a national qualification for tech- 
nician engineering people emerges from the 
present tangled skein of opinions and 
theories, then there must be an independent 
authority to maintain the general standards. 

Against the background of all this, there 
have been two announcements of con- 
siderable significance: first the intention of 
the Engineering Industry Training Board to 
publish a report next Autumn on technician 
engineering training, and secondly the set- 
ting up by the National Advisory Council on 
Education for Industry and Commerce on 
Technician Courses and Examinations of a 
committee, under the chairmanship of Dr. 
H. L. Haslegrave, to examine the whole 
question of courses and examinations for 
technicians. 

A closely related question, which un- 
doubtedly will be examined by these bodies, 
is that of definitions (what is a Technician 
Engineer, or a Technician ?): a number of 
attempts have been made, dating from the 
one* produced by the Conference of En- 
gineering Societies of Western Europe and 
the United States (E.U.S.E.C.) in 1954 but, so 
far, none has been found fully acceptable. 

The importance to industry of an ade- 
quate force of technician engineering person- 
nel is now being "brought home" on all 
sides. Employers are becoming most con- 
cerned over where the trained and experienced 
manpower is coming from, both now and 
in the future. As more and more electronic 
and instrumentation techniques are intro- 
duced so, employers rightly say, more and 
more young people should be encouraged to 
enter technician engineering; but they realize 
that the sophisticated school- leavers of today 
will not do so unless they, their parents, and 
their advisors see good career prospects and 
status before them. 
* An engineering technician is one who can apply in a 
responsible manner proven techniques which are com- 
monly understood by those who are expert in a branch 
of engineering, or those techniques specially prescribed 
by professional engineers.... The techniques employed 
demand acquired experience and knowledge of a parti- 
cular branch of engineering, combined with the ability 
to work out the details of the task in the light of well - 
established practice. An engineering technician re- 
quires an education and training sufficient to enable 
him to understand the reasons for and purposes of the 
operation for which he is responsible. 
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New B.B.C. Monitoring Loudspeaker 
2. Bass equalization: The cabinet: Frequency response characteristics 
of the units 

hs H. D. Harwood.* 11.st. 

IN a modern monitoring loudspeaker the choice lies in 
practice between two- and three -unit designs. In a 
two -unit loudspeaker one of the difficulties is that the 

high- frequency units available at present cannot be operated 
below approximately 1.5 kHz, so that the low- frequency unit 
must operate in a predictable manner up to about 2 kHz. 
In the past, reproducible operation of a low- frequency unit 
above about 500 Hz was not possible but the situation has 
been changed by the advent of the 305 mm plastic cone des- 
cribed in the March issue. 

It is still difficult, however, to maintain the required fre- 
quency characteristics away from the axis of a two -unit 
design. At 1.5 kHz the wavelength of sound is about 220 mm 
and thus a 305 mm cone has a diameter considerably larger 
than a wavelength. It follows that the radiation will be 
directional at such frequencies and that even when the axial 
frequency characteristic is made uniform the off -axis curves 
will depart from rhis condition. On the other hand the high - 
frequency units used in B.B.C. monitoring loudspeakers, 
58 mm in diameter, are small compared with a wavelength, 
and therefore nearly omnidirectional, up to about 6 kHz. 
The resulting axial and off -axis characteristics are typified 
by the curves in Fig. 10. To some extent the difference be- 
tween the curves can be reduced by fitting a slot in front of the 
low- frequency unit, but, as will be shown later, this device is 
by no means wholly successful in overcoming the trouble. 

The use of a three -unit system with crossover frequencies 
in the region of 500 Hz and 3 kHz allows these difficulties 
to be largely overcome, provided a suitable type of middle - 
frequency unit can be found. There is the extra advantage that, 
with a frequency range restricted to the band from 3 kHz 
upwards, the high- frequency unit will be able to handle a 

larger programme level than if it had to operate at 1.5 kHz. 
On the other hand an additional unit and a more expensive and 
elaborate crossover network are required. 

Bass Equalization 

In practice the axial frequency characteristics of low -fre- 
quency loudspeaker units are not uniform. The reasons for 
this are that in the middle-frequency range the unit becomes 
directional, concentrating the sound energy increasingly in 
the axial direction, while at low frequencies over -damping 
of the bass resonance takes place, thus producing a bass cut; 
the resulting rise in axial response above the resonance fre- 
quency usually amounts to between 6 and 10 dB. This rise 
must he equalized electrically and in past B.B.C. designs, e.g. 
the type I.S3 IA loudspeaker, it has been carried out in the 
crossover network, thus enabling a standard amplifier with a 

* B.B.C. Research Department. 
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Axial curve Fig.10. Typical fre- 
quency characteristics 

1 ¡ of a two-unit loudspeaker 
on axis and at 60° from 
axis. 
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Fig.11. Peak levels in 
octave analysis of pro- 
gramme. Item (a) 
Kramer with Dakotas, 
(b) Mars 1, (c) Organ 
Prelude in G. 

Fig.12. Peak octave 
analysis of program- 
mes, all items. 
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Fig.13. Response /frequency characteristics of bass -lift circuits. 
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Fig.14. Circuit used for determination of acceptable distortion with bass -lift 
circuits. 
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SdB 

14-- Frequency rangt used in pt A 

uniform response frequency characteristic to be used. This 
method involves a considerable loss of power in the mid - 
band region : for example, if a 20 watt amplifier is employed 
and 10 dB of bass equalization is required, only 2 watts are 
available to drive the loudspeaker in the mid -band region. 

An alternative method is to use equalization ahead of the 
power amplifier, but if an excessive degree of equalization is 
applied, over -loading of the amplifier will occur first in the 
bass and once again the usable mid -band power will be re- 
duced. The question therefore arises as to whether the pro- 
gramme spectrum is such that it is possible to apply equaliza- 
tion before the amplifier without causing overloading in the 
bass. Experiments were accordingly designed to explore this 
possibility and to determine the optimum shape for the pre - 
emphasis curve. It will be seen that, in effect, the object of the 
experiment was to obtain the low- frequency equivalent of the 
high- frequency pre- emphasis employed in f.m. broadcasting. 

Experimental details.- Various types of programme were 
examined to find those which had the highest power levels in 
the bass. Eleven recorded items were finally chosen, two of 
which were organ solos, three were light (pop) music and the 
remainder orchestral music, the total playing time amounting 
to about 13 minutes ; details of the items are given in the 
appendix. In all cases the recording was arranged to peak to 
6 on a peak programme meter, the peak occurring usually, 
although not necessarily, during the excerpt chosen. 

The spectrum was examined by means of octave filters 
centred on frequencies ranging from 1 kHz down to about 50- 
Hz, the peaks in each band of frequencies being recorded by a 

peak counter reading in steps of 2 dB, due allowance being 
made for the insertion loss of the filters. Typical analyses are 
given in Fig. 11 and the overall peak levels for the whole range 
of items is plotted in Fig. 12; a smoothed curve of the peak 
spectrum is also shown in this figure. It will be noted that the 
smoothed curve passes below the point plotted for 68 Hz. 
This point represents a single note from a bass guitar which 
stood out considerably above the rest and was therefore ig- 
nored in drawing the smoothed curve as it was felt not to be 
representative. 

Equalization was designed for the smoothed curve and for 
two similar but progressively more extreme conditions as 
shown in Fig. 13. The recordings were then replayed through 
the different circuits to see by how much the equalization in- 
creased the peak level of the complete programme as read on a 
peak programme meter; the results are given in Table 1. 

TABLE 1 

Effect of Bass Equalization on Peak Level of Programme 

programme 
item 

peak levels on p.p. meter. (dB above '6') 

circuit condition (see Fig. 13) 

(see appendix) no bass boost circuit (i) circuit (ii) circuit (iii) 

a - 
0 I 

c 0 I 2 +3} 

d o o o -I} 
e I; -2 -2 -I} 

2 -I} +2 

g I} -I -} +} 

h -3 -3 -3 -2} 
4 -4 -4 -3} 
2 -2 -2 It 
0 I -+- I 

- 

SdB 

oo 

0 03 0.05 01 0-2 0.5 
Frequency (kHz) 

(a) 

2 5 

)4- Frequency range used In types B and C-.{ 
003 0.05 0.1 0.2 0.5 

Frequency (kHz) 

(b) 

Fig.1 5. (a) Response /frequency characteristic of unequalized low -frequency 
unit without slit at 0° and 60° to the axis. (b) Response /frequency character - 
istic of unequalized low -frequency unit with 100 mm slit at 0° and 60° to 

the axis. 

It will be seen that the level of item (c) is increased by 1 dB 
even by circuit (i) and it was decided to determine whether 
this degree of overload at low frequencies would be audible 
with a typical amplifier using a considerable degree of negative 
feedback. 

A circuit was set up as shown in Fig. 14, in which the 
peak clipping is arranged to occur in a separate amplifier 
followed by an attenuator which feeds a loudspeaker amplifier. 
The gain of the peak clipping amplifier was adjusted so that 
a 1 kHz signal of r 8 dBm from the source was just clipped 
at the peaks. The bass -lift circuits were inserted in turn 
ahead of the amplifier and the programme items played through 
the system, allowance being made for the insertion loss of 
the circuits. It was found that when using circuit (iii) of 
Fig. 13 distortion was clearly audible on items (c) and (d), 
i.e. the organ passages, none being noticed on the remainder; 
when circuit (ii) of Fig. 13 was inserted, distortion was only 
just detectable on item (c) and it was therefore concluded 
that this degree of bass pre- emphasis is permissible. Any 
equalization required in excess of this must therefore be 
applied after the power amplifier. 

The Cabinet 

Experience with the earlier B.B.C. monitoring loudspeaker 
type LS5'lA had shown that it had an adequate bass range. 
Calculations indicated that a similar range would be obtained 
with the new 305mm plastic cone unit by employing a cabinet 
of only 0.085m3 internal capacity, that is 60 ° of the volume 
used for the LS5/1A. 

Measurements were then made with an experimental 
cabinet to determine the vent resonance frequency giving 
the best combination of power handling capacity and fre- 
quency characteristic; this frequency was found to be 38 Hz, 
close to that employed for the type LS5 1A. Two types of 
cabinet were made, one floor- standing and the other for 
hanging from the ceiling, corresponding to the LS5 '1A 
and the LS5'2At respectively. The volume and front 
dimensions of each model were the same. 

tVersion designed to hang above picture monitors in television control 
rooms. 
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Use of Slit. -The next factor to be dealt with was the 
directivity of the units. Fig. 15 (a) shows the response on 
the axis and at 60 from it for the unequalized bass unit in 
the cabinet. It will be noted that there is an appreciable 
difference between the two at the higher frequencies. This 
difference can be reduced by placing a slit in front of the 
unit; the diffraction from the edges of the slit will make the 
radiation more nearly omnidirectional in the horizontal 
plane. There is, however, a limitation to this device: the 
Helmholtz resonator formed by the mass reactance of the 
slit and the compliance of the air enclosed between the slit 
and the cone increases the output to an undesirable extent in 
the region of the resonance frequency, but acts as a low -pass 
filter above the resonance, severely reducing the output at 
high frequencies. The minimum slit width which could be 
employed without either of these two effects becoming ex- 
cessive was found to be 100 mm and it would appear at first 
sight that this width, which amounts to only a third of a 
wavelength at 1 kHz, should be quite small enough for this 
purpose. 

In the first instance the slit may be regarded as a source 
having uniform sound pressure all over its area, but with 
conditions of radiation intermediate between those for free 
space and those for an infinite baffle and there are three 
possible configurations which may be regarded as approxi- 
mations to these conditions. Of these, a line source and a 
circular piston in a baffle may be shown' to have directional 
patterns given respectively by 

R 
nl 

sin (\ sin 

n! 
sin r 

where R is the sound pressure radiated at an angle u between 
the direction of radiation and the axis, 1 is the length of the 
source and ,\ is the wavelength 

a) 

and 

R 
23`,' 2, r sin a ) 

2nr sin u 

Á 

where r is the radius of the piston and J, is a Bessel function 
of the first order and first kind. The directional pattern for 
a piston in the end of a semi- infinite pipe is more complicated" 
viz.: 

R 

exp 

4 

n sine a [(g, (kr sin 
?R' 

1 :R, = 

[2 kr cos a l' 
7. 

where !R - exp 

1, kr sin u 

a))2 t (Y, (kr sin a)) i 

x tan ' ( .71(x) Y1(x)) dx 
. [X2 (kr sin a)2][x2 : (kr)21+ 

2kr l' tan ' ( /,(x)Y,(x)) dx 
J x[(kr)2 x21' 

and J and Y are real first order Bessel functions of the first 
and second kind respectively, according to the usual notation" 
and k 2n a. 

The calculated response at 60 with respect to that on the 
axis is shown in Fig. 16 for these cases. As expected it will 
be noted that for slit widths up to 0.6A there is not much 

ttln Reference 2 Y,(x) is denoted by Ni(x) throughout. 

difference between them (curves (a), (b) and (c) ), and for tilt 
proposed slit width of A/3 considered at 1 kHz, the mear 
difference between the axial and 60 responses is not mort 
than about 1.! dB 

In contrast to this the actual frequency characteristics 
obtained with a 100mm slit are shown in Fig. 15 (b). It may 
be observed by comparison with Fig. 15 (a) that, with the 
slit, the deviation from the axial response is almost unaltered - 
up to about 700 Hz, although beyond this frequency there is 
an appreciable change; furthermore at 1 kHz the deviation 
with the slit is not 1.'. dB as calculated but nearly 6 dB. The 
measured deviation is replotted as curve (d) in Fig. 16 and it 
will be seen that it does not correspond to any of the three 
calculated cases. 

This lack of improvement in directivity with the use of a 
slit was first noticed during the design of the LS5 1A, when it 
was found that, reducing below 180mm, the width of the slit in 
front of the 380mm cone did not bring about a corresponding 
improvement in the off -axis curves. 

One possible explanation which has been examined is that 
the distribution of energy across the slit is not uniform and 
the extreme case when all the energy has been concentrated at 
the two edges has been calculated and is shown in Fig. 16 
as curve (e). Even under these conditions the directivity is 
not nearly as great as that experienced in practice with the 
low- frequency unit for small values of d a, where d is the width 
of the slit ; furthermore, measurements show that although the 
pressure across the slit is not quite uniform it is actually 
higher in the centre by about 2 dB; in addition the phase 
change across the slit is also small. 

The further possibility arises that re- radiation from the 
edges of the cabinet might be responsible for the directivity. 
Taking the width of the front baffle as 350mm, the actual 
values obtained for the deviation of the 60 curve from the 
axial for the new values of d a are plotted as crosses in Fig. 
16. It will be seen that in fact the agreement with the theo- 
retical curves is quite good up to a value of d a of 0.75 after 
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Fig.16 Deviation of 60° charac- 
teristics from axial character- 
istics for differing types of source: 
(a) line source (calculated); 
(b) piston source in infinite plane 
(calculated); (c) piston source at 
end of pipe (calculated); (d) 
measured values obtained with 
slit on low frequency unit; (e) 
sound pressure concentrated at 
edges of slit (calculated); (f) 
measured values taking d as front 
of cabinet. 

Fig.17. Response /frequency characteristics 
frequency unit at 1° and 60° to the axis. 
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which the loudspeaker is less directional. This value of 
d,IA corresponds to a frequency of about 700 Hz, the frequency 
above which it was observed that the slit has an appreciable 
effect. 

It appears therefore that up to 700 Hz ** the directivity 
is largely determined by the width of the cabinet but that 
above this frequency the width of the slit plays a large part. 
That it does not fully determine the directivity even then is 
shown by the fact that the upper part of curve (d) of Fig. 16 

does not lie in the region of the calculated curves. This 
discrepancy is further emphasized by the fact that in the 
final design the smaller middle- frequency unit employs the 
same width of slit, 100mm, in the same baffle, yet the devia- 
tion of the 60° curve from the axial curve at 1 kHz is different 
from that of the low- frequency unit, the value being 3 dB 
closer to the theoretical figure. Unexpectedly it appears 
therefore as though the size of the unit still affects the direc- 
tional properties in spite of the slit and the exact mechanism 
accounting for the directivity for the values of d greater 
than 0.75 is obscure. 

Details of units 

As already mentioned, the bass unit employed is the 305mm 
plastic cone unit described last month. A chassis with a more 
powerful magnet is now available and an increase in sensitivity 
of about 2 dB is thus possible. Further experience with the 
unit revealed a slight colouration in the 1.5 kHz region, 
and this is accentuated with a later material manufactured as a 
replacement for the type of Bextrene formerly used. It is 
however completely removed by painting the cone with a 

layer of polyvinyl acetate damping compound known as 
Plastiflex type 1200 P, even though this treatment does not 
cause any appreciable change in the frequency response. 
(The effect on colouration can easily be demonstrated by 
applying pink noise (i.e. random noise with equal power per 
octave) to the unit in a free -field room and making a tape 
recording of the output before and after painting the cone. 
The two conditions can then be compared sequentially 
and the improvement obtained by the treatment is evident.) 

In spite of the use of the vent mentioned earlier some 
electrical low- frequency equalization is also necessary. 
As explained previously, it is best to apply this equalization 
mainly as pre- emphasis ahead of the power amplifier and to 
introduce the remainder in the crossover network. It is 
expected that, as with the LS5 /2A loudspeaker, a further 
bass lift, amounting to about 3 dB at 40 Hz over that required 
for the floor- standing model, will be required for the hanging 
model, and this lift also is conveniently applied ahead of the 
amplifier. It will be seen from curve (ii) of Fig. 13 that this 
leaves about 4 dB available for the floor -standing model 
before the permissible amount of pre- emphasis is exceeded. 

The frequency characteristics of the bass unit on the axis 
and at 60- from it are those already shown in Fig. 15 (b). 

Middle -Frequency Units. -No satisfactory commercially - 
produced middle -frequency unit is available, but at the time 
when the new loudspeakers were commissioned experiments 
on a 110mm diameter unit were already proceeding in the 
B.B.C. Research Department. This unit used a 25.4mm 
voice coil and a flared cone of Bextrene type 237, 0.4mm thick, 
together with a surround made of p.v.c. 0.5mm thick. The 

At the vent resonance frequency the output from the vent is in quadrature 
with that from the cone but, as most of the energy is radiated from the 
vent and both sources are very close together, the loudspeaker is omni- 
directional. Above this frequency the sound radiated from the vent is 
rapidly attenuated and the phase difference between the two outputs 
becomes zero. Tne vent therefore has little influence on the directivity 
at any frequency. 
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Fig.18. Response /frequency characteristic of 200 mm diameter middle - 

frequency unit without slit at 1° and 60° to the axis. 

Fig.19. Response /frequency characteristics of 200 mm diameter middle - 

frequency unit with 100 mm slit at 0° and 60° to the axis. 
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bass resonance, at about 400 Hz, was well damped, the 
intention being to employ this unit over the frequency 
range 450 Hz to 3.5 kHz. The frequency characteristics on the 
axis and at 60° from it are shown in Fig. 17, and it will be seen 
that over the required frequency range the two are smooth 
and nearly parallel. Listening tests, however, showed a 
noticeable colouration in the 1.5 kHz region and chopped - 
tone tests were therefore applied. In the region 1.2 kHz to 
1.7 kHz these tests revealed three resonances with Q- factors 
of the order of 500, some 40 dB below the steady -state con- 
dition. If in phase with the steady -state condition, these 
resonances represent irregularities of no more than 0.1 dB 
on the axial curve and can only therefore be measured by 
chopped -tone techniques. It was however shown that the 
application of a layer of Plastiflex type 1200P damping corn- 
pound to both sides of the cone reduced the resonances to a 
marked extent; furthermore, the use of pink noise and the 
recording technique mentioned for the bass unit demonstrated 
a great improvement in the reproduction and the colouration 
was reduced to a very low level. 

The sensitivity of the 110mm unit is comparable with that 
of the bass unit described last month, but there is a growing 
demand for even greater sound levels from monitoring loud- 
speakers; whereas the sensitivity of the low- frequency unit 
could be increased, that of this middle -frequency unit could 
not, and it was therefore decided to make a 200mm diameter 
unit of increased sensitivity as an alternative design. 

The cone of the 200mm unit is made from 0.4mm thick 
Bextrene type 730 and, as with the 110mm diameter unit, 
employs a surround of 0.5mm thick p.v.c. The experience 
obtained in the design of the surround of the 305mm unit 
was applied to this unit and in addition a heavily flared cone 
was used. The bass resonance frequency in free air is about 
50 Hz, but to avoid reaction with the cabinet vent resonance 
the rear of the unit is confined in a small enclosure. The result- 
ing frequency characteristics on axis and at 60 are shown in 
Fig. 18; with this unit the operational frequency range is 
400 Hz to 3.5 kHz. It will be seen that the axial frequency 
characteristic over this range is smooth, but that the 60° 
response diverges from it. As mentioned earlier a slit of 
100mm width is used to effect an improvement in this 
respect; the resulting characteristics are shown in Fig. 19. 
The cone was coated on both sides with Plastiflex 1200P 
to reduce slight colouration in the 2 kHz region and in this 
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Fig.20. Response/ 
frequency characteris- 
tics of high flux density 
58 mm high frequency 
unit at 0° and 60° to 
the axis. 

regard listening tests show that the reproduction from the 
coated unit is remarkably " clean." 

High- Frequency Units. -The 58mm high -frequency unit 
employed in the LS5 IA has a smooth response frequency 
characteristic and has proved to be very repeatable in pro- 
duction. At the request of the B.B.C. a further model has 
been produced employing the same diaphragm, and therefore 
having similar frequency characteristics, but with a stronger 
magnet giving an increase in sensitivity of nearly 2 dB. 

A horn -loaded unit designed for the high fidelity market 
was also examined but was found to be inferior to the 58mm 
unit mentioned above. A larger direct radiator was also tested 
and although this had a more extended axial frequency range 
than the 58mm unit, the corresponding response curve was 
not so smooth and the increased size made the unit appreciably 
more directional at high frequencies. 

The frequency characteristics of the improved but un- 
equalized 58mm unit mounted in the cabinet are shown in 
Fig. 20 at 0 and 60 to the axis. 

With the units available three designs were possible. 
Design A was similar to the type LS5/1A construction and 
employed the plastic cone 305mm unit and two of the 58mm 
units; type B used the 305mm unit for the bass, the 200mm 
unit for the middle frequencies and a single 58mm improved 
unit for the high frequencies; type C was similar to type B 
but used the 110mm unit for the middle -frequency range. 
As it was not possible to determine from a study of the units 
which would give the best reproduction it was decided to 
build a prototype of each and carry out final listening tests. 
The characteristics of the three designs will be discussed in 
the final part of the article next month. 
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APPENDIX 
Musical Excerpts used for the Experiment on Bass 
Equalization 

Item No. Title Type of Music Length o( 
Excerpt 

a Götterdämmerung (Wagner) Orchestral 35 sec 
b Schwanda (Weinberger) Orchestral 55 sec 
c Prelude in G (Pierné) Organ min 41 sec 
d Fiat Lux (Dubois) Organ min 30 sec 
e The Gee Men Saturday Club min 41 sec 

(Swinger from Seville) (Pop) 
Billy J. Kramer with Dakotas Saturday Club min 12 sec 
(It's all over now baby blue) (Pop) 

g Billy J. Kramer with Dakotas Saturday Club min 30 sec 
(We're doing fine) (Pop) 

h Mars from Planets Suite (Holst) Orchestral 52 sec 
Mars from Planets Suite (Holst) Orchestral 25 sec 
Jupiter from Planets Suite 
(Holst) Orchestral 51 sec 

k Overture: Scapino (Walton) Orchestral 1 min 30 sec 
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Electret Microphone 

A capacitor microphone with a permanent electric 
charge built in has been developed as an experimental 
telephone transmitter by Northern Electric Laboratories 
of Ottawa, Canada. In conventional capacitor 
microphones the charge is, of course, produced by some 
kind of voltage source, but in this new transducer it is 
provided by an electret -that is a dielectric material to 
which a permanent electric charge has been applied 
during manufacture. (Electrets can be considered as 
electrostatic analogues of permanent magnets.) Here the 
electret takes the form of a 7.6 an film of a granular 
polycarbonate material (the capacitor dielectric) metal- 
lized on one side with a 0.89 an layer of gold (one plate 
of the capacitor). In the microphone this metallized film is 
placed with its insulating side in contact with the 
roughened surface of a rigid perforated backplate, which 
forms the other plate of the capacitor. The film has just 
enough tension to prevent wrinkles. Thus, when the air 
pressure on this diaphragm is varied the capacitance is 
changed and, since the charge is constant and V = Q /C, 
there is a corresponding variation of voltage across the 
capacitor -the output signal. 

The transducer is a high impedance device, so its 
output is matched to the low impedance of the telephone 
line, and at the same time amplified, by a 20 dB 
solid -state pre -amplifier built into the microphone. 

One advantage of this technique, regarding its applica- 
tion to telephones is, of course, that no voltage generator 
is needed for the capacitor microphone. And, because 
electrets can be made from very thin dielectric films, a 
higher capacitance per unit area than with conventional 
capacitor microphones is possible. The rate of decay, of 
the charge is very slow, and the developers say that 
measurements at temperatures ranging from 90 °C to 
170 °C have indicated that an electret life in excess of 100 
years can be expected at normal temperatures. As a 
competitor to the carbon microphone used in telephones, 
the experimental microphone has the advantage, accord- 
ing to Northern Electric, that the built -in pre -amplifier 
requires less current than a carbon transducer. 

Construction of the electret microphone. 
Electret diaphragm 

(gold film on top of dielectric) Dust t humidity cover 

Contact 
spring 

r:atw 
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Pre -amplifier 
assembly 

Wireless World, April 1968 

www.americanradiohistory.com

www.americanradiohistory.com


Protectin g Meters with Semiconductors 

A selection of simple circuits using transistors or diodes 
to protect moving -coil meters from electrical overloads 

'by T. D. Towers *, M.B.E., M.I.E.E. 

MOVING-COIL meters are expensive. 
They are easily damaged by accidental 

current overload from such things as wrong 
circuit connections, component failures or 
test prods slipping. An unprotected meter may 
not actually burn out on overload; it may did 
up with a bent pointer or, even worse, it may 
show no visible damage but have a gross 
reading error. 

Modern semiconductors make it easy and 
cheap to protect your meters against current 
overloads. So much so, that in well run labs 
nowadays it is becoming the rule to fit to any 
meter, before putting it into service, a pro- 
tection circuit similar to those to be described. 
It is simple insurance. A diode costing less 

than 2s can protect a meter costing several 
pounds. 

Moving -coil meter characteristics. -A 
moving -coil meter is a coil of very fine wire 
(down to 0.001 in. dia., 50 s.w.g.) which is 

suspended in the field of a strong permanent 
magnet and balanced on a pivot. In measure- 
ments, current passes through the coil and 
deflects it against the reaction of a spring. A 

pointer or "needle ", affixed to the coil, 
indicates the magnitude of the current by the 
position it takes up over the scale. The coil, 
pivot, spring and pointer can each be damaged 
by current overload. 

A meter coil must have some resistance and, 
at full scale deflection, the voltage drop across 
it usually lies somewhere in the range of 
30-300 mV. Very exceptionally, values as low 

as 5 mV or as high as 500 mV may be met with. 
For ordinary, general -purpose meters used 
in laboratories you will find a 1 mA meter has 
something like a 75 -ohm coil resistance (i.e. 

75 mV f.s.d. voltage drop), a 100 pA meter 
1,250 ohms (125 mV f.s.d.) and a 50 pA meter 
2,500 ohms (125 mV f.s.d.). Typical of this is 

the Avometer 8 with 125 mV f.s.d. in its 
lowest, 50pA f.s.d., range. 

Overload current limits. -Meter failures 
can arise either from extremely high current 
pulses of short duration or from continuous 
high overloads. The short pulse rotates the 
moving -coil assembly so violently that the 
assembly or the pointer is damaged. The 
continuous overload leads to overheating 
under which the restoring spring or the fine 
coil wire melts and opens up like a fuse wire. 

How much overload can you apply to a 

meter without materially affecting its accu- 

*Newmarket Transistors Ltd. 
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racy? Little information has been published on 

this subject. One authority found an overload 
of 140 -225 times f.s.d. necessary to bend the 
pointer detectably in sample microammeters. 
I am not aware of any commonly agreed 
acceptable overload limit. My own practice, 
based on years of sometimes -bitter experience, 
is to try to keep meter currents down to less 

than 20 X f.s.d. value. 
For typical 75 mV, 1 mA meters, this "20 

X f.s.d. current" overload limit sets a maxi- 
mum of 1.5 V permissible across the meter 
terminals. A good rule of thumb is thus: 
"Never let meter terminals see more than 
a volt." 

Basic meter protection methods. -In 
essence you can shunt-or series-protect a meter. 
In shunt -protection you connect across its 
terminals an element that passes negligible 
Current while the needle is on scale, and by- 

passes most of the excess current when the 
meter tries to travel off scale. In series- protec- 
tion you fit in one lead to the meter an element 
which passes current up to the meter limit 

with negligible voltage drop, but presents 
a high resistance to excess currents. Of 
course, there is nothing to prevent you using 
both methods together in "belt- and -braces 
style ". 

Shunt -Protection Circuits 

A simple, cheap and effective way to protect 
a moving -coil meter against reasonable 
electrical overloads is to connect a semi- 
conductor diode across its terminals, polarized 
as indicated in Fig. 1(a). When the meter is 

used to read current, the voltage drop across 
its coil forward biases the diode. Diodes can 

be selected whose forward current is negligible 
compared with the meter current up to the 
f.s.d. voltage of the meter (30 -150 mV as 

noted above). Beyond full -scale the meter 
current continues to increase linearly with 
voltage, but the bleeder current through the 
diode increases exponentially. Thus the diode 
safely shunts more and more of the applied 
current progressively away from the meter coil. 

Shunt diode selection. -In the days before 
transistors, meter protection diodes were 

5008 

O081,2 OrIN914x2 

( b) 
BCI08 

BC108 

(c) 

(d) ( e) 

Fig. 1 Forward -biased diode shunt protection 
of moving -coil meter movements: -(a) single - 

diode for forward overload; (b) double -diode 

(for forward or reverse overload); (c) transistor 
collector -base junction as diode; (d) transistor 
emitter -base as diode; and (e) transistor with 

collector and base strapped together. 

usually copper -oxide or selenium rectifiers, 
whose basic leakage currents were too high 
for low- current meters. Nowadays, germanium 
and silicon diodes, with their intrinsic low 

leakage currents, can be used with even the 
most sensitive microammeters. 

In modern silicon and germanium small 
diodes, the forward current, Ir, rises with 

voltage, VF, roughly as shown in the table. 
This shows that germanium can give better 
overload protection than silicon. For example, 
when the voltage across the meter coil builds 
up to 0.45 V, a germanium shunt diode will 

bleed off 10 mA, but a silicon one only 10pA. 
Again on 100 mA overload, the voltage across 
the meter will be 0.55 V with germanium 
against 0.85 V for silicon. 

On the other hand, on scale the higher 
leakage current of the germanium shunt 
diode is liable to give a greater error than 
silicon, particularly with sensitive, high - 
resistance microammeters. In a 50 pA meter 
with 125 mV f.s.d., at 10 pA reading the 
voltage drop across the meter terminals would 
be 12.5 mV. At this level, the germanium 
diode could have about 1 pA leakage, 
significantly affecting the 10 pA reading. By 

V' 0.05 0.10 0.15 0.25 
I . ( S i 1 0.00001 0.00001 0.00001 0.0001 
I. IG e I 0.001 0.001 0.01 0.1 

0.35 
0.001 
1.0 

0.45 0.55 0.65 0.75 0.85 V 

0.01 0.1 1.0 10.0 100.0 mA 
10.0 100.0 - - mA 
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contrast, the silicon diode would pass only 
10 nA (0.01 pA) and would produce no visible 
error. With less sensitive meters, such as 
standard 1 mA movements, it is usually 
immaterial whether you use germanium 
or silicon. 

Diode data sheets are oddly uninformative 
about forward currents at voltages below 
250 mV. When you are contemplating using a 
shunt protection diode, you might go to the 
trouble of measuring the low voltage 
characteristics if you had suitable equipment, 
but this is hardly worth while. The practical 
answer is to pass about 1 /10th full scale 
current through your meter and see whether 
the reading changes perceptibly when you 
connect the diode across it. Then increase 
to f.s.d. current and check once again by 
connecting and disconnecting the diode. 

For any given forward voltage, the diode 
current rises with temperature. For most lab. 
requirements where meters are normally used 
near room temperature, generally this can be 
ignored. Typical readily available diodes used 
for simple shunt meter protection are 0A81 
germanium and 1N914 silicon. 

Shunt protection against reverse over- 
loads. -The simple diode circuit of Fig. 1(a) 
protects the meter only against forward 
overloads. It is equally important to protect 
against reverse overloads. You can do this 
quite simply by paralleling the first diode 
with a second diode oppositely polarized as 
shown in Fig. 1(b). This is just as important 
with a left -hand zero meter (where a reverse 
overload only drives the needle a short 
distance to the stop) as it is with a centre -zero 
meter (where overload in either direction 
drives full across the scale to the stop). 

Transistors as shunt protection diodes. - 
Silicon transistors are now nearly as cheap 
as diodes and more plentiful around the 
bench, so engineers sometimes use one of the 
junctions in a transistor as a diode. Fig. 1(c) 
shows the collector -base junction of the pop- 

NK1577F 
or 

AF I? 

(b) 

Fig. 2 Reverse- biased "breakdown" diode meter 
shunt protection: -(a) low -voltage Zener diode; 
and (b) emitter -base diode of diffused transistor. 

Fig. 3 Series current limiting elements protecting 
meter against overloads: -(a) reverse -biased 
large-junction-area germanium rectifier; (b) Base- 
open-circuit high gain germanium power 
transistor; (c) n- channel f.e.t.; and (d) p- channel 
f.e. t. 
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ular BC 108 used as a subsititute for the diode 
of Fig. 1(a). In Fig. 1(d) the emitter -base 
junction is used. These substitutes are useful 
when you have some reject transistors to hand. 

Another arrangement sometimes adopted 
is the "tridode" connection of a transistor 
shown in Fig. 1(e). Here the collector and 
base are strapped together and the emitter - 
base junction used. This has the advantage 
that the device has a lower voltage drop at 
high current than the emitter -base diode 
on its own. 

"Breakdown" (Zener) shunt diodes. -So 
far, we have looked at forward- biased diode 
shunt protection circuits. But it is also 
possible to use reverse -biased shunt diodes. 

In Fig. 2(a) a Zener diode is shown shunted 
across a meter. When the forward voltage 
across the meter is below the Zener breakdown 
voltage there is negligible leakage through the 
diode. When the meter voltage exceeds the 
Zener voltage most of the overload current is 
shunted away from the meter through the 
Zener. The main practical difficulty of this 
circuit is that Zeners working at less than 
about 3 V are unusual and expensive. 

To get round this, I use the emitter -base 
junction of a p-n -p germanium post- alloy -dif- 
fused v.h.f. transistor such as the NKT677F or 
AF117, whose emitter breakdown voltage is 
usually between 1 and 1.5 V. The circuit is 
shown in Fig. 2(b). The emitter breakdown 
characteristic is very similar to a Zener diode, 
but at a lower voltage. 

Using a Zener or a reverse -biased transistor 
emitter junction for meter protection has an 
additional advantage. In the earlier shunt - 
diode protection, a second oppositely polarized 
shunt diode had to be used to protect against 
reverse overloads. With the Zener, or Zener- 
substitute, if a reverse current is applied to 
the meter, the device acts as a conventional 
forward biased shunt protection diode. 
Therefore the one element provides both 
forward and reverse overload shunt protection. 

Series Protection Circuits 

The shunt protection circuits dealt with so 
far present to the meter a high resistance at 
shunt at low voltage and low resistance at 
high voltages. An alternative approach is to 
use a series element which presents a low resis- 
tance at low current and high resistance at 
high current. There are a number of ways of 
doing this. 

Simple series diode meter protection. - 
Fig. 3(a) shows a simple and effective meter 
protection circuit I have used for years in 
transistor test instruments where a high 
voltage can fall directly on a current meter 
if the transistor under test fails. This uses a 
large -area germanium power diode junction 
with a high reverse saturation current. 
Arranged in the reverse -biased direction in 
series with the meter as shown, the diode 
acts like a low resistance up to about 1 V. 
Thereafter the diode current begins to saturate 
and remains relatively constant as the applied 
voltage increases. The main difficulty in 
using this circuit is to find a suitable diode 
whose saturation current is about ten times 
the f.s.d. current of the meter to be protected. 

Working in a transistor factory, I get round 
this by selecting a very high -gain power 
transistor such as the NKT405 and connecting 
it with base open circuit in series with the 
meter as shown in Fig. 3(b). Up to 60 V the 
leakage current of the 405 lies in the mA 
region, so that it is adequate to protect 
standard 25 to 100pA meters. 

You are probably not lucky enough to have 
a transistor factory at your back, and may 
be forced to turn to one of the f.e.t. current 
limiting series circuits described below. 

Simple f.e.t series meter protection. -If 
the source and gate of an f.e.t. transistor are 
strapped together, the output current - 
voltage characteristics are such that up to 
near the pinch -off voltage, Vp it acts like a 
simple resistance. Above VP it acts like a 
constant current device up to the drain 
breakdown voltage. These quasi -pentode 
characteristics are most useful, particularly 
nowadays, when with low Vp and low series 
resistance, rds, are readily available. 

Fig. 3(c) shows an n -channel f.e.t. (with 
its gate and source strapped) in series with the 
meter to be protected. Fig. 3(d) shows a 
similar arrangement for a rchannel f.e.t. In 
the second case you will note that the source 
connection is to the right instead of to the left. 

The characteristic requirements for such 
series -protection f.e.ts are that the pinch -off 
voltage should be less than 1 V and the loss 
approximately ten times the meter f.s.d. cur- 
rent. The higher the drain voltage rating the 
better, because the f.e.t. protects the meter 
only up to the rated drain voltage. As an 
example, to protect a 25 pA meter, I use an 
NKT0213 n- channel f.e.t. (loss = 200 -600 
pA and VP= 1 V typical). With this protec- 
tion I have been able to connect the meter 
directly across 12 -V car battery terminals 
without damage. 

Multiple series element protection. -In 
the case of diode or f.e.t. series circuits above, 
if you wish to protect against reverse over- 
loads, you can add another diode or f.e.t. in 
series with the first but with opposite polari- 
zation. This corresponds to adding an oppo- 
site-polarity device in parallel in shunt pro- 
tection circuits. 

For one -way protection, other multiple 
series element arrangements are possible. 
Fig. 4(a) shows as f.e.t. with an adjustable 
resistance in the source lead by which you 
can preset the limiting current in the f.e.t 
instead of having to select a suitable f.e.t. with 
the right loos. 

Fig. 4(b) shows an arrangement of a transis- 
tor biased in a constant current mode by 
means of a battery which fixes the emitter 
current to a constant value given approximate- 
ly by the battery voltage divided by the emitter 
resistance, always provided that the collector - 
base voltage is more than a fraction of a volt 
positive. As soon, therefore, as the total 
voltage across the circuit exceeds V1 by 
about 250 mV, the emitter (and therefore 
the meter) current limits to V..i/RE. For a 
sensitive 25 pA meter movement, for example, 
a 1 V mercury cell can be used limiting the 
emitter current to around 200 pA. If this is 
done, the drain on the battery is so low that 
no on/off switch need be provided. A practical 
multirange circuit using the above technique 
was described in "Meter Protection Circuit" 
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(b) 

Fig. 4 Multiple series element protection cir- 

cuits:-(a) flea. with preset Ins; and (b) fixed - 

bias transistor. 

Fig. S Voltmeter protection circuits:- (a)Zener 
inserted im multiplier resistance; (b) basic tran- 
sistor protection circuit; (c) pen recorder basic 

protection circuit using a p-n -p Ge-alloy transistor; 
and (d) pen recorder practical protection circuit. 

BCi08 

(b) "SI "S2 

by A. A. Mangieri in Electronics World, Jan- 

uary, 1965, p.48. 

Voltmeter Protection Circuits 
So far we have been looking at semiconductor 
protection circuits for a moving -coil meter 
where it is used to measure current. Frequent- 
ly, however, meters are used to measure voltage 
by inserting a multiplier resistance in series 
with the meter. Several arrangements are 
possible to protect a voltmeter additional to 
the circuits described above for the moving - 
coil meter on its own. In essence, in these we 

take the series multiplier resistor and split 
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it to insert some protection device at the 
junction of the two resistors. 

Zener voltmeter protection. -One example 
of this is shown in Fig. 5(a) where the series 
resistor is made up of R51, Rs2, and a Zener 
is connected from their common point to the 
negative meter terminal. The necessary 
resistance and Zener values can be calculated 
quite simply. Firstly Rs, + Rs2 = EM /Ist- 
RM, where EM= f.s.d. voltage to be measured, 
IM= f.s.d. current of the meter and RM= 
meter coil resistance. Select a Zener of 
approximately EM breakdown voltage. Make 
Rs2 approximately 20% of Rs: +Rs2. 
This will mean that when the voltage applied 
to the voltmeter is more than about 25% 
above the voltmeter f.s.d. voltage, the Zener 
will begin to conduct and limit the current 
through the meter to some 25% above its 
f.s.d. value. Of course, when the meter is 

used without a series multiplier resistor in 

the lowest voltage range of the voltmeter 
(e.g. 125 mV in the 50 /./A range of the Avo 8), 

this method of protection cannot be used as it 
clearly depends on having a multiplier 
resistance that can be split to insert the Zener. 

Transistor voltmeter protection. -Fig. 
5(b) shows another voltmeter protection 
circuit that I use which depends on the fact 
that a silicon transistor does not begin to 
conduct until its base-emitter voltage 
approaches 500 mV. Here again Rs, + Rs2 

represents the voltmeter series -multiplier 
resistance whose total value is fixed as in the 
previous example. The individual resistor 
values are chosen so that the voltage across 
Rs, is about 400 mV for the f.s.d. meter 
current. Beyond this current, the BC108 
transistor is biased more and more fully on and 
and shunts off most of the excess current away 
from the meter movement on an overload. 

An interesting meter protection arrange- 
ment used by Yates for pen recorder protection 
is shown in Fig. 5(c). In this the base of the 
transistor, whose collector and emitter are 
placed across the recorder terminals, is held at 
a small positive voltage. So long as the f.s.d. 
voltage of the recorder is not exceeded, the 
base-emitter junction of the transistor is 
reverse biased and the transistor is cut off. 
When the positive terminal of the recorder 
rises above this threshold voltage, the 
transistor begins to conduct and bypass excess 
current away from the movement. In Fig. 5(d) 
the arrangement is shown fitted as a protective 
measure to a common type of pen recorder 
valve drive circuit. 

Miscellaneous Matters 

The various protective circuits have been 
shown above in circuit diagram form, but 
there are some practical points to be con- 
sidered. 

Mounting meter protection circuits. - 
With modern semiconductors, the devices are 
so small that in the case of passive networks 
(with no separate power supplies required) 
the circuits can be easily fitted permanently 
inside the meter case. An alternative is to 
mount them on a small printed circuit board 
with holes to fit the meter terminal spacings, 
so that the board can merely be slipped over 

the terminal screws and bolted into place. 
Another approach is to "pot" the elements 
in some compound leaving only the two meter 
lead wires exposed. In the case of the 
commonest protection circuit, two parallelled 
opposite -polarity shunt diodes, "potting" 
can consist merely of strapping the two diodes 
together with Sellotape and twisting the 
leads together. 

Other protection methods. -All or any of 
the various circuits described earlier can be 

used singly or together. However, they can 
all fail in the end if a sufficiently high voltage 
overload is applied. The only sure way of 
fail -safe protection is to incorporate either a 

mechanical cut -out or a fuse in series with the 
meter. Unfortunately, it is difficult to find 
readily available fuses below about 60 mA, 
but, provided a shunt diode is used across 
the meter with such a fuse, it can be most 
effective. 

If you wish to go into more detail on semi- 
conductor meter protection circuitry, you 
will find much relevant material in the 
following references: 
"How to Specify Panel Meters" by A. D. Stephens, 
International Electronics, July, 1966, pp.26 -32. 
"An Overload Protection Circuit" (Pen Recorder) 
by C. G. Yates, Electronic Engineering, March, 1960, 
pp.172 -173. 
"Meter Overload Protection" (with metal recti- 
fiers) by J. de Gruchy Wireless World, September, 

1953, pp. 425 -427 and December, 1953, p. 582, and 
by T. H. Francis, Wireless World, November, 1953, 

p. 529. 
"Meter Protection- Design and Performance of 
Fine Wire Fuses" by F. R. W. Strafford, Wireless 

World, February, 1953, pp.90 -92. 

Books Received 

Precision Electronics by G. Klein and J. J. 

Zaalberg van Zelst (from the Philips Technical 
Library). The reader is presented with the basic 
principles of electronics design and with a number 

of worked examples. The most common compon- 
ents, methods of calculation and basic circuits in 
electronics are described and general principles and 
methods are dealt with, particular attention being 
given to the limits in the design of electronic 
measuring equipment. Pp. 466. Price 138s. Macmil- 
lan & Co. Ltd., Little Essex Street, London W.C.2. 

Electrical and Electronic Trader Year Book, 
prepared in collaboration with the staff of our 
sister journal Electrical and Electronic Trader. All 

sections of this, the thirty -ninth edition of the year 
book, have been revised and brought up to date and 
provide a wealth of information for all in the 
radio, television and domestic electrical fields. The 
first section of the book gives principal trade 
organization addresses, licence details, legal in- 
formation, addresses of electricity boards, inter- 

mediate frequencies of commercial receivers, a 

comprehensive guide to the field strengths of f.m. 
and television transmissions and much other in- 
formation. Other sections separately cover valve 
base diagrams, trade addresses and telephone num- 
bers and the manufacturer's or agent's names of 
proprietary equipments and components. The 
technical literature section contains an index of all 

the Trader Service Sheets available and brief details 
of the contents of about 250 books are given. Other 
sections include classified buyers' guides for corn - 

ponents and domestic radio, televison and electrical 
equipment. Pp. 495. Price 35s. Iliffe Technical Pub- 
lications Ltd., Dorset House, Stamford Street, 
London, S.E. I. 
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Letters to the Editor 
The Editor does not necessarily endorse opinions expressed by 
his correspondents 

"Portable 1 -MHz Frequency 
Standard" 

The recent article by L. Nelson -Jones 
(February issue) has been studied with 
interest. Although the instrument described 
is a useful one, its performance could 
perhaps be improved with the consider- 
ation of several factors. 

In the receiver circuitry itself, limiting 
is used to "remove residual modulation ". 
This, in fact, cannot be done generally. 
No matter how much one limits, one 
retains an amplitude- limited function which 
will have a time -varying nature due to the 
amplitude modulation imposed upon the 
original carrier. For that matter, amplitude 
variations in the entire signal due to variable 
propagation factors will also exhibit much 
the same effect. The time variation of the 
cyclic function after limiting can only 
approach zero if the points in time when the 
waveform first limits symmetrically approach 
the time when the value of the original 
function is zero. This may be seen in Fig. A. 

The time -response of a phase -locked 
loop -particularly one in which a quartz 
resonator is included -is not, in fact, 
arbitrarily small due to the narrow band- 
width of the piezoelectric element. 

The precise behaviour of an arbitrarily - 
defined phase -locked system is not generally 
known; in any case, an approximate 
analysis would involve many pages. However, 
this is not to say one cannot combine the 
rudiments of servomechanism theory and 
quartz resonator behaviour to a useful end. 

The oscillator used in the standard 
described is a Colpitts type, with the typical 
inductor replaced by a quartz resonator 
and its associated series tuning capacitor. 
One could therefore argue that the resonator 
is operating in a quasi -parallel mode. 
However, using conventional circuit theory, 
the resonator and its associated circuity 
may be represented as a series equivalent 
circuit as shown in Fig. B, where 4. Ro 
and C represent the time -invariant 
elements in the oscillator circuitry and Cr 
represents the time -variable tuning capacitor. 
Since the crystal Q is very high and its series 
motional arm capacitance is very small, it 
is in keeping with an approximate analysis 
to assume the values of L and C are within 
perhaps an order of magnitude of the 
resonator values alone. 
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The resonant angular frequency may 
be shown to be 

F 1 /C+ 1 /CT 

u ILLc 
To examine the time response of the 

circuit to a time variation in the value of 
Cr, it is, of course, only necessary to partially 
differentiate the frequency expression with 
respect to time. Considering Cr the only 
component which has a time -variable value, 
then 

a r [ 2 co, L<CT2] at (2) 

The condition for the change in angular 
frequency with time to be a function of 
only slow changes in the value of Cr is 
that the constant term be very small; 
certainly less than 1. This implies that the 
denominator is large. For a circuit dominated 
by a high Q resonator with a very large 
4/C ratio, the demoninator is, in fact, 
very small. In the case under consideration 
here, perhaps 10-16 or so, depending on the 
crystal, is a realistic figure. Hence the rate 
of change of angular frequency is not only 
considerable for a corresponding change 
in tuning capacitance, but what is most 
important of all, directly proportional to 
the rate of change of tuning capacitance. 

The application of this analysis here 
establishes that the quartz resonator will 
not, in fact, remove much of the time- 

f (1) 
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t2 

- Upper 
limiting level 

Lower 
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Fig. A. Condition for elimination of a.m. effects. 

Fig. B. Oscillator equivalent circuit 
r i 

Lc Cc R CT 

Tuning 
element 

Time -invariant portion of 
oscillator resonant circuit 

varying component of the locking signal 
fed to the tuning element in the oscillator. 

Philosophically, this is what one would 
expect; the quartz resonator, when held at 
a fixed frequency and presented with an 
input of varying frequency, will remove 
much of the time -varying components of 
the waveform (they may be regarded as 
sidebands which are "filtered out "). However, 
when the quartz resonator is placed in a 
circuit with a varying reactive component, 
the entire oscillatory circuit surely can be 
only as stable as the most unstable element. 

If one considers the d.c. amplifier portion 
of the phase -lock loop one may deduce the 
open -loop time constant to be of the order 
of five to fifteen milliseconds; thus, when the 
loop is closed, if the gain is sufficient and 
the transfer function of the time -variable 
capacitor allows, the crystal resonator will 
be subject to perturbations in its frequency 
at a maximum rate of, say, rather more 
than five or ten hertz and to an extent deter- 
mined by the capacitor. 

The suggestion that this does, in fact, 
happen is reflected in the performance of 
the unit. The author quotes, during the 
condition of phase lock, a short-term 
stability (one second) of less than one part 
per million. In fact, a crystal resonator 
alone should, if placed in an oscillatory 
circuit with perhaps drive not exceeding five 
microwatts or so, exhibit a figure of the 
order of 0.01 part per million. 

It is perhaps a pity that Mr. Nelson - 
Jones did not include a simple filter in the 
receiver portion of the device to remove the 
sidebands which, when present, perturb 
the frequency of the phase -lock loop. The 
device, however, achieves a most useful end 
in that the output has a long -term stability 
which is roughly that of the received signal. 
. A similar device was constructed here a 
year or so ago; it uses an LC oscillator 
locked to Droitwich via a ± 5 hertz 
bandwidth receiver. Its short-term stability 
(one second) is less than 0.01 part per 
million. 

LEWIS E. SCHNURR 
Mid -Essex Technical College, 
Chelmsford. 

The author replies: 
I agree with much of what Mr. Schnurr 

has said, and indeed it is mostly in accord 
with my own understanding of the operation 
of the type of circuit described. 

With regard to the ability of the crystal 
resonator to reject sideband interference 
in such a phase -lock loop system, I would 
agree that the degree of filtering is much 
less than would be expected from consider- 
ation of the crystal response bandwidth alone. 

I think it is important to define the time 
scale within which one is speaking when 
talking about accuracies with this type of 
instrument, for instance, if one were to 
consider the pulse -to-pulse accuracy then 
the time scale would be 1 µs, and say a 10-ns 
shift of a single pulse would represent an 
accuracy of only 1 in 100 parts. However, 
such a shift of a single pulse in a period of 
1 second would represent an accuracy of 
1 in 10'. It is therefore true that Mr. 
Schnurr's mathematical treatment may 
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how an instantaneous frequency shift of 
nany Hz, but averaged over 106 or more 
.ycles this may not represent any great 
error as measured say on a digital frequency 
neter. 

Assuming that limiting is taking place 
is shown in Fig. 4 of my article (Fig. A of 
vir. Schnurr's letter), the sampling pulse 
Mill stay within the time duration of the 
-ise time of the trapezium waveform if 

-phase lock is to be retained. In fact the 
-pulse does stay within this time interval in 
_practice despite residual modulation. The 

total rise time of this waveform is approx- 
imately l,us; therefore the maximum error 
that can occur in one second is 1 part in 106. 

I agree with Mr. Schnurr that a very 
narrow band filter would achieve the desired 
effect if placed in the receiving chain, but 
I would not agree that such filters are 
necessarily simple (or cheap) if a bandwidth 
of only a few Hz is to be obtained at 
200 kHz. The suggested modification shown 
in Fig. 6 of my article achieves the same 
end, since it increases the time constant of 
the phase -lock loop from a few milliseconds 
to around 1 second. With such a long time 
constant the phase -lock loop is not disturbed 
by frequencies above 1 to 2 Hz. 

As I said in the article it is not possible 
to achieve automatic phase lock with a long 
time constant when switching on, so that 
it is necessary to switch this extra capacitor 
into circuit after the phase lock is established. 

The only comparable commercial equip- 
ment to my own uses a phase -lock loop 

with such a large time constant. The loop 
is opened on switching on, and the lock 
indicator is used to show the difference 
frequency between the crystal oscillator and 
the received carrier. This frequency has to 
be reduced to a very low value (less than 
the cut -off rate of the phase -lock loop) 
or phase lock cannot be established. With 
respect to the makers of an otherwise 
excellent instrument, I personally found it 

to be a very "fiddling" method of setting up 
the equipment. To set up my own instrument 
it is only necessary to switch on and set the 
phase lock (if it has been disturbed) -only 
a few seconds is taken to do this. A period 
of 30 seconds is allowed for the time 
constant to charge up and then the switch 
is closed bringing in the larger capacitance. 

My thanks to Mr. Schnurr for his most 
interesting comments, but we must agree 
to differ: he prefers to use a narrow band 
filter, and I prefer to use a long time 
constant. "You pays your money -you takes 
your choice." I think, however, that you 
will pay less my way. 

L. NELSON- JONES. 

Bournemouth, Hants. 

Supply of Components to the 
Home Constructor 
For three years I have been trying, without 
success, to obtain certain components, in par- 
ticular dual potentiometers with particular 
resistance values. At last an apparent source 
came into view through a Distributor's adver- 
tisement in Wireless World. Neither the cata- 
logue nor the advertisement offering it men- 
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tioned anything about restrictions on the type 
of would -be customer to be supplied. However, 
my order and cheque were returned with a 

printed letter suggesting that I obtain the parts 
via my `local television/radio dealer who will 

be pleased to help!' A letter to the firm in ques- 
tion produced an apologetic reply with the in- 

formation that certain retailers will be glad to 

order the components for me. 
When searching for components, retailers 

have offered me from stock parts distributed 
by a service and distribution organization, but 
of unknown origin, at times dubious quality, 
and, I feel, at high prices. Manufacturers and 
importers are reluctant to supply small quan- 
tities to large account customers and small 
cash customers alike; this is reasonable. It 

seems that the stockist/distributor has grown 
up to fill the gap thus created, carrying exten- 
sive stocks of branded, high -quality compo- 
nents, and distributing them quickly to large 
areas of the country by post or van at reason- 
able prices. Most of these firms are very co- 
operative when asked to supply in small quan- 
tities to a private individual components not 
normally found in retail shops. 

When faced with an unco-operative distri- 
butor of British components, what am I to do? 

Should I try to persuade my reluctant retailer 
to order the parts (and thus make it more ex- 

pensive for me to buy them, yet probably not 
giving the retailer an adequate recompense for 
the trouble involved in dealing with a 

`special'), or should I turn once again to the 
Americans and have the parts imported be- 

cause a distributor is clinging to distinctions 
between trade and general public, which to 
most people are as out -dated and restrictive as 

resale price maintenance and `who does 
what ?' industrial disputes? It would at least be 

some help if advertisers would indicate if they 
are `Trade only', but it would be much more 
helpful if they would be willing to supply to 
private individuals catalogues and a list of 
retailers who regularly deal with them. 

P. W. TOMLINSON 

Leeds 16, Yorks. 

Electronic Music 
I was surprised and pleased to see a review of 
the Queen Elizabeth Hall electronic music 
concert in the March issue of Wireless World. 
It is encouraging to find the subject treated 
seriously in a scientific journal; the people who 
are generally the most reactionary with regard 
to electronic music are electronics experts and 
musicians. 

Your reviewer mentioned that the Royal 
College of Music is starting a pilot course on 
electronic music. I should like to add that we 

have already set up an Electronic Music Work- 
shop at Goldsmiths' College, and that some 40 
people have been attending courses here since 
January; these include established composers, 
students from the main London music colleges 
and people from other arts and sciences. 

The workshop is designed both for the pro- 
duction of electronic music on tape and for the 
performance of live electronic music (which 
has so far been scarcely explored in this coun- 
try). This latter genre was not represented at 
the above -mentioned concert, but a concert 
of electronic music to be given at the London 

Planetarium on March 22nd (organized jointly 
by the Society for the Promotion of New Music 
and the Park Lane Group) will include a new 

composition combining tapes with live elec- 
tronic performance, the first work realized in 

our workshop. 
HUGH DAVIES 

Electronic Music Workshop, 
University of London Goldsmiths' College 

Corrections 
Under our new printing arrangements the 

final checking of material is one stage earlier 
than under the old system and it is regretted 
that several errors crept into the March issue. 
Some cannot mislead, as for instance the 
"geranium" transistor on p. 6 (which one 
reader has suggested was for "flower power ") 
but others must be corrected. 

It is ironical that a major error occurred in 

Mr. Southall's article "Electronics in Typeset- 
ting"! In the fifth paragraph from the end the 
sentence beginning "One, from the width 
tables stored in the" should continue "main 
part of the memory, gives the character's width 
in half relative units (713 does all its calcula- 
tions in half relative units)." 

In Mr. Short's article (pp. 24/5) the end of 
the paragraph following the heading "oscil- 
lators" should read "measurements in a 

working low- frequency circuit showed 
74100." It will be obvious from Fig. 1 

that the low -pass switch connection to the 
common input -output line was omitted in 

preparing the drawing for Fig. 5. 

The upper frequency limit of the d.c. con- 
verters and inverters described by Mr. Nowicki 
(p. 38) should, of course, have been given as 

50 kHz in the subtitle and introduction. 
In equation (3) the term Vc should read 
VCE(SAT . Square brackets were omitted from 
the expression 1/40)+ /10..01 in equation 8 

and the author omitted to define /, pk) which 
is five times II( i,,,. In Fig. 11 component 
references R2 and R, should be transposed, 
and, correspondingly, in the text describing 
the circuit. Definitions of R.,, and IM are given 
in the author's earlier papers (References Nos. 

3 and 4). 

In the first line of the caption to the flight 
deck mock -up (p. 12) for "left" read "right ". 

A Disclaimer 
Mr. D. W. Stebbings has asked us to let 
it be known that he is not the author of the 
article "Doctoring Recorded Sound" publi- 
shed in the March issue (p.9). 
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London Audio Festival 

Hotel Russell, April 18-21 

The annual festival of sound, which opens 
at the Hotel Russell, London, on April 18th 
for four days, has attracted even more exhib- 
itors than last year's record breaking Fair. 
An additional area of the Hotel is being used 
to accommodate the extra booths necessary 
for the 98 exhibitors, the majority of whom 
will also mount demonstrations in private 
rooms. These demonstrations, many of which 
are given in rooms furnished to simulate the 
domestic atmosphere, are an essential part of 
the International Audio Festival & Fair 
which has become the Mecca of the ever - 
growing number of audio enthusiasts. 

As is usual, the Fair will hold some 
interesting surprises for visitors. First, the 
number of new participants; secondly that 
several manufacturers have diversified their 
interests -as for instance Audio & Design 
who have entered the pickup cartridge field; 
and thirdly the considerable quantity of 
imported equipment which will be on show. 
The Fair has indeed become international; 
about a third of the exhibitors will be show- 
ing or demonstrating equipment from over- 
seas. 

We list below the names of the exhibitors 
and where overseas manufacturers are rep- 

resented by their U.K. agents we give the 
latter's name in parentheses. We plan to 
include in our June issue a review of some 
of the latest developments in audio equip- 
ment as seen by members of the staff of 
Wireless World at the Fair. As a preliminary 
we illustrate on these pages some of the 
equipment which will be seen or de- 
monstrated. 

The Fair will open daily at 11.00 but 
admission on the opening day will be restrict- 
ed to specially invited guests until 16.00. It 
will close at 21.00 except on the last day 
when it will end an hour earlier. 

Tickets, which will admit two people at 
any time after 16.00 on the opening day, are 
obtainable from exhibitors, audio dealers or 
the editorial offices of Wireless World. Please 
send a stamped addressed envelope large 
enough to accommodate the 5 x 3 -inch 
tickets. 

As with all major shows some companies, 
for one reason or another, prefer to hold 
their own exhibition and during the Audio 
Fair there will be independent shows at the 
Tavistock Hotel, Tavistock Square (B & O, 
Radford and Sony) and the Grand Hotel, 
Southampton Row (Heathkit). 

A.K.G. (Politechna) 
Acoustical Mftg. Co. 
Agfa- Gevaert 
Akai (Pullin) 
Allan, Richard. Radio 
Ampex Corporation 
Arena (Highgate Acoustics) 
Armstrong Audio 
Audio & Design 
Audio & Record Review 
Audio Technica (Shriro) 
B.A.S.F. 
B.B.C. 
B.S.R. 
Beyer (Fi -Cord) 
Boosey & Hawkes 
Bosch 
Braun (Fi -Cord) 
Brenell Engineering Co. 
Celestion 
Cosmocord 
Decca Record Co. 
Design Furniture 
Diamond Stylus 
Dual Electronics 
Dynatron 
E.M.I. 
Elcom 
Elizabethan 
Euphonics ( Elstone Electronics) 
Fed. of Brit. Tape Recording 

Clubs 
Ferranti 
Ferrograph Co. 

LIST OF EXHIBITORS 

Field. N. & S. B.. & Co. 
Fisher Radio 
Garrard Engineering 
Goldring Mftg. Co. 
Goodmans Loudspeakers 
Gramophone 
Grampian Reproducers 
Gru ndig 
Hi -Fi News 
Hi -Fi Sound 
High Fidelity Magazine 
KEF Electronics 
Leak. H. J., & Co. 
Lowther Manufacturing Co. 
Lugton & Co. 
Lustraphone 
Magnetic Tapes 
Medley Musical 
Mikrofonbau (Denham & Morley) 
Minnesota Mining & Mftg. Co. 
M ullard 
Multitore 
Oki (Denham & Morley) 
Ortofon (Metro -Sound) 
Parmeko 
Philips Hi -Fi 
Philips Tape Recorders 
Pioneer Electronics (Swisstone) 
Radionette (Denham & Morley) 
Rank Wharfedale 
Recordaway 
Records & Recording 
Reslosound 
Richardson Electronics 

Rogers Developments 
S.M.E. 
Sansui Electric Co. (Technical 

Ceramics) 
Sanyo (Marubeni -Lida) 
Sennheiser (Audio Engineering) 
Shure Bros. 
Sinclair 
Sonotone (Metro -Sound) 
Standard Telephones & Cables 
Stereosound Productions 
Sugden & Co. 
Tandbergs (Elstone Electronics) 
Tenney Products 
Tape Recorder Developments 
Tape Recorder Spares 
Tape Recording Magazine 
Teac (C. E. Hammond) 
Telefunken 
Teleton Elektro 
Thorens (Metro -Sound) 
Transcriptors 
Trio (Arnhold Trading Co.) 
Truvox 
University Recording 
Vortexuon 
Whiteley Electrical Radio Co. 
Williman. K. H.. & Co. 
Willi- Studer (C. E. Hammond) 
Wilmex 
Wireless World and Electrical & 

Electronic Trader 
Yamaha Europa 
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Audio & Design are introducing this 
induced-field cartridge at the Fair. It has 
an output of 0.9 m Vlcm /sec. 

The module i'A4k H) used in the Jordan - 
Watts loudspeakers to be shown by Boosey 
& Hawkes. The aluminium diaphragm, 
with plastic surround, is mounted in a 
6 -in. square frame. 

The S.T.C. type 4113 ribbon cardioid 
microphone which Is available with a 
30 -ohm or 50k -ohm impedance. 
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One of the new Series 7 Ferrograph tape 
recorders. F.E.T. input stages are employed 

in the all- transistor amplifier. Separate 
motors are provided for each of three speeds 

fr «_ 

Sansui stereo tuner -amplifier model 3000A. One of four new pieces of equipment to be shown by 

the U.K. agents, Technical Ceramics Ltd. of Swindon. 

The pickup arm on 
the Goldring GL 75 

turntable unit 
(right) is fitted with 

calibrated stylus 
pressure adjustment, 

bias compensation 
and is raised and 

lowered hydraulically. 

A new single record playing unit (AP 75) introduced by Garrard 
Engineering. Fitted with a non- magnetic turntable and aluminium 
pickup arm with slide -in cartridge carrier. 

Sennheiser MD 409 super- cardioid microphoe, 
introduced by Audio Engineering, provides 
steep attenuation at the sides as well as the 

back. 

Rogers Developments' 
Ravensbourne 2 

fm. receiver, 
featuring an f.e.t. 

front end, is 

available with or 
without decoder 

Grundig's RTV600 tuner -amplifier, which employs 53 transistors and 31 diodes, covers the 

v.h.f. /f. m. band, the s.w. bands from 3.15 -22.5 MHz, and the m.w. and l.w. bands. It incorporates 

a stereo decoder (with automatic mono /stereo switching) and has an output of 20 W per channel. 

cntaAAA 
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World of Amateur Radio 

Illegal Walkie- Talkies 
IN agreement with the Board of Trade, the 
Postmaster General has made an Order un- 
der Section 7 of the Wireless Telegraphy Act 
1967, the effect of which is that the author- 
ity of the P.M.G. will be required, as from 
April 1st, by any person who wishes to 
manufacture or import radio equipment 
capable of transmitting on any frequency 
between 26.1 and 29.7 MHz or between 88 
and 108 MHz. Some of the frequencies 
covered by the Order are used by radio 
amateurs and they will be authorized to 
build their own apparatus for use within the 
terms of their licence. The Order is aimed at 
putting an end to the indiscriminate sale to 
the public of small imported transmitters 
such as the 27 MHz walkie- talkies. The Post 
Office has warned in the past that the use of 
these sets cannot be approved in the United 
Kingdom because they are liable to interfere 
with authorized services and numerous 
people have been prosecuted for using them 
without a licence. The purpose of the Order 
is to deal with the matter at source and to 
protect the public from being offered sets 
which they cannot legally use. 

E -M -E Test. -An Earth -Moon -Earth Test 
is due to take place during the period April 
12th -14th, on 1296 MHz ± 5 Hz when the 
Crawford Hill V.H.F. Club station W2NFA, 
located at Holmdel, New Jersey, U.S.A., will 
transmit with an output power of at least 
200 watts into a 60-ft parabolic reflector. 
The aerial has an estimated gain of 44 dB. 
Echo-testing will commence at moon -rise and 
continue for 30 minutes prior to any 
schedules. Moon -rise to moon -set times 
(G.M.T.) at W2NFA during the test period 
are 23.00 April 12th to 10.28 April 13th, and 
00.18 April 14th to 10.57 April 14th. All 
correspondence concerning the tests is to be 
sent to Mr. R. Turrin, W2IMU, Box 45, 
R.R.2 Colts Neck, New Jersey, U.S.A. 07722. 
The official liaison station WB2NDH will 
operate on 14.235, 21.385 and 28.690 MHz. 

U.K. Successes in International V.H.F. 
Contest. -The German National Amateur 
Radio Society (D.A.R.C.), organizers of the 
1967 I.A.R.U. Region I V.H.F. Contest held 
last September, report the receipt of 924 
logs, including 831 from 2 -metre stations, 81 
from 70-cm stations and 12 from 24-an 
stations. Section 1, for 2 -metre fixed station 
operation, was won by I1CZE (Italy) with a 
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score of 44563 points and Section 2, for 
2 -metre portable operation, by GC3WMS IP 
(Channel Islands) with a score of 52340 
points. Another U.K. operator G3CMS 
(Leicester) with a score of 4022 points led in 
the section for 70-cm fixed stations, while in 
the section for 70-cm portables, U.K. 
operators occupied the first three 
places -GC3VXK /P (Channel Islands), 
12118 points, G3NNG /P (Berkshire), 6991 
points and G3MAR /P (Birmingham), 6419 
points. In the section for 24-cm fixed sta- 
tions, G3CMS (Leicester) achieved his second 
success of the Contest by leading the field 
with a score of 1351 points. In the section for 
24-cm portables, U.K. operators -G3NNG /P 
(1003 points), G3MAR /P (878 points) and 
G3OBD /P of Dorset (845 points)- occupied 
the first three places. 

Amateur Radio Licences. -At the end of 
December the number of amateur radio 
transmitting licences in force in the U.K. was 
as follows: Type A sound licences 15034 
(including 2407 mobile); B licences for tele- 
phony only on 420 MHz 722 (22 mobile); 
and 177 television licences making a total of 
15933 -an increase of 535 during the 
preceding six months. At the end of the year 
there were 12658 model radio control 
licences in force; a 1037 increase in six 
months. 

Amateur Facsimile now Authorized. - 
Following discussions between the Radio 
Society of Great Britain and the Post Office 
it has been decided that any licensed U.K. 
radio amateur may apply to the Radio and 
Broadcast Dept., G.P.O., Armour House, 
London, E.C.1, for permission to transmit 
facsimile (A4, F4 and allied modes). In the 
past this mode of transmission has not been 
among those permitted by the terms of 
Amateur Sound Licences. Recently there has 
been increasing interest in facsimile brought 
about by the availability of reproduction 
equipment. 

Derby and District Amateur Radio So- 
ciety, which incorporates the Derby Wireless 
Club, now boasts 178 members including 86 
holders of transmitting licences. The first 
wireless club in the United Kingdom was 
formed in Derby during 1911 and an ex- 
perimental station was established that year 
in Old Bank Chambers, Irongate, with the 
call sign QIX. Mr. Fred Ward, G2CVV, 

secretary of the present go-ahead society, has 
produced a short history of the original 
Derby Wireless Club, a copy of which he will 
send on receipt of a stamp for postage to ' 

anyone interested in the early days of 
wireless and the club movement. Mr. Ward's 
t ddress is 5 Uplands Avenue, Littleover, 
Derby, DE3 7GE. 

Iceland on 2 metres. -Mr. D. B. Collins, 
K2LME, of Paramus, New Jersey, has set up 
a 2 -metre amateur radio station in Keflavik 
on the south west coast of Iceland from 
where he hopes to maintain schedules with 
amateur stations in the U.K. and other parts 
of Europe. The aerial is a 7 -element hori- 
zontally polarized Yagi, 30 feet above 
ground. The station is operating from a 
site close to the ocean with no obstructions 
looking east south -east. The transmit 
frequency is within 50 Hz of 144.1 MHz. 
Telegraphy will be used unless propagation 
supports the use of the single sideband 
mode. Mr. Collins is monitoring as much 
as possible for auroral occurrences and 
will appreciate receiving information on 
aerial headings used by U.K. operators 
during auroral QSOs. Transmissions take 
place for 15 minutes each evening from 
20.00 G.M.T. on 144.1 MHz followed by 
a listening period for the next 15 minutes. 
The array is beamed on the U.K. and 
schedules for any hour of the day or night 
will be welcomed by Mr. Collins whose full 
address is c/o F.E.C. /DYE 5, Box 4, 
U.S.N.S., Keflavik, Iceland. 

R.F.C. Wireless Operators' Reunion. - 
The Annual Reunion of Royal Flying 
Corps Wireless Operators will be held at the 
Victory Ex- Services Club, Edgware Road, on 
Saturday, March 30th. Information is 
obtainable from Mr. E. J. Hogg, M.B.E., 
57 Hendham Road, London, S.W.17. 

The Tenth Annual Reunion of the Radio 
Amateur Old Timers' Association is to be 
held at The Horse Shoe Hotel, Tottenham 
Court Road, London, W.1, on Friday, May 
3rd. Membership of the Association is open 
to any radio amateur who has held a United 
Kingdom amateur transmitting licence for 
an unbroken period of 25 years (including 
the war years) at the time of his application 
for membership. Further information from 
the Founder -Secretary, 16 Ashridge 
Gardens, London, N.13. 

Amateur Radio Teleprinting is well 
catered for in the U.K. by the British 
Amateur Radio Teleprinter Group who, 
through the medium of a quarterly News 
Letter, provide members (315 at the last 
A.G M.) with up-to -date information on 
all aspects of the subject. Editor of the 
News Letter is Mr. A. W. Owen, G2FUD, 
184 Hale Road, Hale, Cheshire, and the 
secretary is Mr. D. J. Goacher, G3LLZ, 51 
Norman Road, Swindon, Wilts. The 
annual subscription is 15s. 

Look out for EA6ITU. -During the In- 
terim Meetings of the International Radio 
Consultative Committee (C.C.I.R.) to be held 
in Palma, Majorca, from April 29th to May 
10th, an amateur radio station will be oper- 
ated under the call sign EA6ITU. 
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-New Products 

Toggle Switch 
Rated at 30,000 operations at 24 V d.c. 3 A this 
single -pole changeover switch (type TS /1) com- 
bines small physical size with high reliability. The 
body of the switch is 0.375 inches in diameter and 
protrudes 1 inch behind the panel on which it is 

mounted. It has an initial contact resistance of 5 

m ) and the insulation resistance between the 
contacts and other parts of the structure is 10 

G S2, the test voltage between open contacts is 1.5 

kV and between contacts and structure 2 kV. 

When used in a.c. applications the maximum 
current that can be handled is 1.5 A. Rendar 
Instruments Ltd, Victoria Road, Burgess Hill, 
Sussex. 

WW 335 for further details 

Digital R. F. Power Meter 
An instrument that offers an instantaneous 
digital display of r.f. power on a linear or logarith- 
mic scale has been announced by Pacific 
Measurements Incorporated, Palo Alto, Califor- 
nia. The new instrument (Model PM 1009) is 
designed for both swept- and single -frequency 
power measurements from 10 MHz to 12.4 GHz. 
The three -digit standard readout is augmented by 
an over -range numeral, a unit annunciatcr and 
decimal -point indicator that minimize the 
likelihood of operator error. An analogue output 
is available for driving either an oscilloscope or 
X -Y recorder. Five linear and three logarithmic 
operating modes are provided. Linear ranges are 
from 1 pW to 10mW full scale. Logarithmic 
modes are DBM, DB, and DB NULL. All are 
selected using pushbuttons. In the DB and DB 

NULL modes an offset control allows the ana- 
logue output to be adjusted to zero for any 
input power level. Thus, any desired reference 
level can be established so that the gain of the 
oscilloscope or recorder can be increased to permit 

very small signal riding a large signal to be 
expanded and analysed in detail. The DB NULL 
mode is used for swept -frequency measurements 
where a d.c. coupled oscilloscope is used to display 
the response curve. Digital readout indicates the 
difference in dB between the REFERENCE and 
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NULL OFFSET. These two offsets can be used to 

bracket perturbations on the swept display and 
the digital readout will indicate directly in dB the 
magnitude of these perturbations. Outputs on 

the rear panel coded in b.c.d. are available. For 
computer use, the digital display rate may be 

triggered from an external source over a range of 
zero to 1,000 readings /sec. An auxiliary input is 

provided so that frequency markers may be added 
to the swept -frequency display or two instru- 
ments may be connected together to make ratio 
measurements. An internal calibrator provides 
precise power levels of 1mWX' and 10 pW at 30 
MHz for calibrating the instrument and verifying 
its operation. A thermistor in the detector mount 
provides temperature compensation from 15 to 
45 °C. 

The high -gain direct- coupled input amplifier is 

chopper stabilized and temperature -sensitive com- 
ponents are oven mounted to ensure negligible 
drift. A non -linear noise filter may be connected 
ahead of a "d.v.m." input by means of a front - 
panel switch. This filter insures a clean display of 
noisy signals, yet allows relatively rapid response 
for large changes in signal level. 

WW 306 for further details. 

Ladder Network 
The cermet thick -film Series 811 ladder networks 
are designed for digital -to-analogue conversion 
applications over a wide temperature range. Eight 
standard models are available, depending on accu- 
racy and temperature range required, with stan- 
dard resistance values of 5, 10, or 20 kQ. 
Tracking is better than 1 p.p.m. 1°C and settling 
time is typically less than 50 ns. Maximum 
output voltage ratio error is + 122 p.p.m. over 
the operating temperature range of -55 to 
+ 125 °C. The units are less than 0.1 inch high, 
occupy one square inch of board space, and are 
fully sealed. The networks are constructed of 
cermet thick -film resistors of glass and precious 
metal fused to a 96% alumina substrate at 
temperatures above 1500 °F. The identical 
material and processing for all resistors ensures 
uniform electrical characteristics and high stabil- 
ity. Because of the high thermal conductivity of 

the alumina substrate, low thermal gradients are 
maintained throughout the network. All the pas- 
sive elements are protected from moisture by a 

polymer conformal coating. Beckman Instruments 
Ltd, Queensway, Glenrothes, Fife. 

WW 318 for further details 

Word Generator 
Many digital systems can be tested using a repeti- 
tive pulse train which simulates the data normal- 
ly handled by the system. The word generator WG 
320 provides such pulse trains in a wide variety 
of different formats. Word length can be from one 
to sixty -four bits made up of four words of 
sixteen bits, or two words of thirty -two bits, or 
one word of sixty -four bits. Four channels each 
with two outputs are provided, the actual out- 
puts being available in a number of different 
formats. (1) RZ fixed; return to zero after half 
basic bit spacing. (2) RZ variable; return to zero 
after a switch -selected interval, which must be 
less than 0.7 bit spacing; intervals available are 
0.1, 0.5, 5 and 50 ps and 0.5, 5, 50 and 500 ms. 

(3) NRZ; Non -return to zero. Three operating 
modes are available and each may be used with 

the internal or an external source of dock pulses. 
They are (A) Continuous mode; all outputs 
generated repeatedly. (B) Single bit mode; upon 
operation of a single -shot control or upon applica- 
tion of a negative pulse of 2 V minimum to the 
"EXT TRIGGER" socket, all words progress by 

one bit. Reset to first bit of word is achieved 
manually. (C) Single word mode; operation of the 
single -shot control or the application of a pulse to 
the "EXT TRIGGER" socket generates one 
complete word at all outputs. Output four may be 
delayed relative to the other outputs provided the 
delay is less than 0.7 bit spacing, delay intervals 
available are 0, 0.1, 0.2, 2 and 20 Ns, and 0.2, 2, 

20 and 200 ms. Individual data bits are set in to 
the registers by means of two-position toggle 
switches. The following internal clock rates are 
available (switch selected on front panel) 2 MHz, 
1 MHz, 100, 10 and 1 kHz and 1 Hz. External 
clock inputs can be up to 2 MHz and can take the 
form of either sine or square waves. Output 
impedance is 50 51 and the rise and fall times of 
the output pulses are less than 15 ns. Two versions 
of the instrument are available the difference 
being in the polarities of the various pulses 
available. Price £475. Feedback Ltd, Crow - 
borough, Sussex. 

WW 310 for further details 

Phase - Sensitive Detector 
A set of measuring equipments known as the 400 
range, is being introduced by Brookdeal Electron- 
ics Ltd, Myron Place, London S.E.13, at the rate 
of one a month during 1968, following a two-and- 
a -half year feasibility study. Each instrument will 
be fully compatible with all the others and will 
take the form of a system building brick, each 
brick being a complete instrument in itself. The 
first of these instruments is the phase -sensitive 
detector type 411. This instrument is built 
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around a full -wave balanced gate covering a 
frequency range of 1 Hz to 1 MHz. Zero drift has 
been kept to a low level and very linear operation 
ensures that zero errors due to asynchronous 
signals are no greater than the drift (d.c. drift of 
zero level referred to f.s.d. < 0.005 % / °C and 
with an in -phase input d.c. zero drift is 
< 0.02% / °C). This has been achieved by em- 
ploying error -compensating circuitry and by app- 
lying a high degree of feedback at d.c. and over 
the frequency range rendering tuning un- 
necessary and making swept measurements poss- 
ible. The reference input signal can be varied over 
a 30-dB range (< 3 V peak -to-peak into < 10 
kS1) with an output change of less than 0.01% 
f.s.d. Mark -space ratio changes similarly have little 
effect on the output. The instrument requires 1 

V r.m.s. input into 0.25 MQ for a 10 -V d.c. 
output that can be used for driving digital 

voltmeters, analogue -to-digital converters, poten- 
tiometric recorders, trigger units and galvometric 
recorders. 

A wide range of fixed time constants is available 
(using plastic film capacitors) and zero offset is by 
a ten -turn potentiometer making slide -back 
measurements possible. Other features include a 
peak- reading overload indicator; two switched 
reference channels; a two-stage ladder filter for 
l.f. operation; provision for use as a balanced 
demodulator; sockets duplicated on rear panel for 
system use; and a reference -channel neon that 
indicates if sufficient amplitude of reference is 
being applied. 

WW 328 for further details 

Thumb -wheel Switches 
A range of decimal and binary-coded thumb - 
wheel switches available with ten positions en- 
graved 0 -9 or intermediate numbers of positions, 
in straight decimal or with any binary code 
(standard or special) are available from Kynmore 
Engineering Co. Ltd, 19 Buckingham Street, 
London W.C.2. Stops are fitted to customers' 
specification. According to the manufacturers, an 
improvement has been made in the contact 
material. A layer of nickel is placed on the copper 
base and then a layer of gold, electrolytically 
bonded and stabilized. Thus a hard surface is 
combined with low and constant contact resis- 
tance. For computer programming circuits, special 
bridging or muting contacts are available as 
an overriding device. These contacts block the 
memory store during transient conditions and 
therefore prevent disruption of information when 
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switching from one position to another. Alterna- 
tively they may be used to initiate another 
process. The units are available with standard or 
extended 0.156 -inch printed circuit board termi- 
nators, with or without provision for diodes. 
Roller -tinned terminations are available to order. 
The delivery time for special codes is within four 
weeks. 

WW 319 for further details 

Gunn Effect Source 
A GaAs Gunn effect X -band source that provides 
an output in the 7 -12 GHz range is being 
manufactured by the Plessey Company, Edge 
Lane, Liverpool 7. The power output is 2mW 
minimum with a typical value of S mW. Current 
drain is approximately 70 mA and bias voltage 
may be varied to allow a maximum dissipation of 
1 W. Operating temperature range is - 55 to 
+ 85 °C. 

WW 322 for further details 

Pulse Generator 
Repetition rates of 5 Hz to 50 MHz, positive or 
negative d.c. coupled outputs from 10 mV to 
more than 10 V and single- or double -pulse 
operation are features of the pulse generator 
model 110B being manufactured by Datapulse 
Inc., 10150 West Jefferson Blvd., Culver City, 
California, a subsidiary of the System- Donner 
Corporation. Rise and fall times of the instrument 
are independently variable from 4 ns, d.c. baseline 
offset is variable over a 12 -V range and is held 
constant by a closed -loop system which detects 
and regulates the offset at the output of the 
instrument. The generator may be triggered ex- 
ternally or internally, synchronous and asynchro- 
nous gating is available and a synchronizing 
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trigger output is supplied for all modes of opera- 
tion. Pulse delay is variable from 15 ns advance to 
50 ms delay, pulse width is variable from 10 ns to 
5ms. Repetition rate, delay and width jitter errors 
are less than 0.05 %, while overshoot, undershoot, 
ringing and top slope aberrations are less than 
± 3% at amplitudes of 300 mV and higher. 
Output stages cannot be damaged by any com- 
bination of panel -control settings, open or short 
circuits or back voltages of up to 10 V. 

WW 327 for further details 

Data Transmission 
Test Set 
The Datel Tester 1B has been designed under 
contract to the G.P.O. and is used for testing 
modems in the Datel service, checking data- trans- 
mission equipment and computer data links. It 
comprises a transmitter and receiver of d.c. signals 
in which the transmitter generates a range of test 
patterns and the receiver synchronizes those pat- 
terns to display peak distortion, bias distortion 
and error count. Peak distortion is indicated on a 

digital display from 0 to 49% early or late with an 
accuracy of ± 1% ± 1 digit. Bias distortion is 
indicated on a separate meter to an accuracy 
+ 3% with the scale indications in 2% steps. Any 
signal element greater than 49% is considered an 
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error. These are totalized and the stored count 
displayed up to a maximum of 2,047 counts. The 
error counter may be switched to display element 
counts or 511 -bit pseudo random blocks in error. 
Trend Electronics Ltd, St. John's Works, Tylers 
Green, Nr. High Wycombe, Bucks. 
Ww 314 for further details 

Microcircuit Matched 
Transistor Pairs 
DIFFUSED on a single silicon chip, using the 
planar process, this temperature stabilized 
matched transistor pair is intended for low drift 
d.c. amplifier applications. The device 1uA726) 
is held at a constant temperature by a built -in 
active temperature regulator circuit that obviates 
the need for external ovens and individual 
heaters. Input offset voltage, at collector currents 
from 10 to 100 pA, is 1 mV. Input offset current, 
at a collector current of 10 pA and a Vct; of 5 V, 
is 10 nA. Input voltage offset is 0.2 pV / °C: 
current offset drift being 10 pA/ °C. The built -in 
temperature regulator consists of a transistor 
which acts as a heating element controlled by an 
amplified signal from a chip temperature sensing 
element. The system, which has a low standby 
dissipation, maintains' the chip temperature at 
130 °C (±3°C) at ambient temperatures between 
0 and 85 °C. Applications of the pA726 include 
servo-amplifiers, instrumentation amplifiers, low 
level and low noise amplifiers and transducer 
amplifiers. It has been pointed out that the device 
may be used in conjunction with the SGS- Fairchild 
pA709 to produce a high performance amplifier 
with a gain in excess of 3,000,000. The pA726 
is contained in a low -profile TOS encapsulation. 
SGS- Fairchild, Planar House, Walton St., 
Aylesbury, Bucks. 

WW 331 for further details 

Delay -line Module 
A small- capacity memory module for data 
processing applications with integrated -circuit 
compatibility has been developed by Sealectro Ltd, 
Farlington, Portsmouth, Hants. Designated Del - 
time Model 175A /RZ -90. The new module re- 
quires a gating signal, clock and power supply for 
operation. Information re- circulates serially, and 
in the absence of an erase signal, reads out 
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3ntinuously. An address counter is not required 
mr sequential write -in and readout of data. mak- 
ig the module suitable for c.r.t. display and 
uffer memory applications. The memory has a 
iaximum storage of capacity of 10,000 bits at a 
elay of 10 ms and a clock rate of 1 MHz. 
VW 307 for further details 

1.F. Amplifier 
t transistor amplifier with a frequency response 
rom 10 to 400 MHz at _+ 1.5 dB capable of 
elivering 0.5 W into a 50-Q load is available 
rom Walmore Electronics Ltd, 11 -15 Betterton 
street, Drury Lane, London W.C.2. The amplifier 
type AWP -400) is suitable for general laboratory 
Ise with signal generators and power splitters. It 
:an be used as an intermediate drive stage for 
ransmitters or as a power stage in a local -oscillat - 
ir or harmonic -generator chain. Other applica- 
ions that suggest themselves are in wide -band 
eceiver and pulse systems. Significant figures 
-rom the published specification are output 
,ower at 1-dB gain compression point + 27 dBm 
ninimum, temperature range 20 to + 71 °C, 

-power input is 28 V d.c. at 560 mA and the case 
size is 3.5 x 9 x 1.75 inches. 

WW 315 for further details 

Wide Range Oscillator 
A low -cost (C35) oscillator that covers 10 Hz to 1 

MHz in five ranges is being produced by Advance 
Instruments, Hainault, Essex. The generator, 

SG67, will supply sine- or square -wave 

outputs at up to 2.5 V r.m.s. -the square -wave 
rise time is typically 50 ns. The output level is 

selected by a four -position push- button attenuat- 
or and a variable control, the output frequency 
being read on a horizontal "easy -to-read" scale. 
Two internal PP9 batteries provide the power and 
these can be checked by means of a front -panel 
push button. If mains operation is required a 

battery eliminator is available for £7 10s. 

WW 311 for further details 

Dual Standard V.T.R. 
This outfit consists of a video tape recorder model 
CV- 2100CE, a dual- standard 19 -inch monitor 
model CVM2000, this also doubles as a normal 
dual -standard tv receiver, and a 625 -line camera 
model CVC 2000 CE. The retail price cf the 
complete system is £685. The tape deck uses 
0.5 -inch tape running at 11.25 i.p.s. ( ±2 %) and 
employs helical scanning. One tape will run for 40 
minutes and will rewind in 7 minutes. The tape 
speed settles down within six seconds of switch on. 
The recorder requires a composite video signal of 
1.3 V peak -to-peak, negative sync. into 75Q. A 

choice of random or 2:1 interlace is available; 
signal -to-noise ratio is better than 40 dB and the 
resolution is better than 240 lines on 625 and 360 
lines on 405. The audio section has two inputs, 
Mic, at 600 Sl unbalanced ( -60 dB), and 
line -10 kQ balanced ( -20 dB). The output is 5 

kS1 unbalanced (0 dB). Frequency response, 
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signal -to-noise ratio, and wow and flutter are: 
80- 10,000 Hz, ±6 dB, 5% and less than 0.25% 
r.m.s. respectively. The recorder incoporates 69 
transistors and 34 diodes. Facilities include still 
frame, sound dubbing, duplication of tapes and 
automatic sound and vision level control. The 
camera is supplied with an f /1.9 25 -mm lens and a 

tripod. Other accessories included are tape, 
carbioid microphone, desk stand, mains and 
microphone extension leads, lavallier cord and a 

carrying case. Sony U.K. Division, Eastbrook 
Road, Gloucester. 
WW 320 for further details 

Miniature Trimmers 
Using a high- permittivity film dielectric, a new 
range of miniature trimmer capacitors, type 809, 
announced by Mullard have a maximum capaci- 
tance of 20 pF within a body only 6 x 7 x 8 mm. 
Connections to the rotor are made by self- clean- 
ing, silver -plated contacts; and the rotor and 
stator tags are spaced to match a 2.54 -mm (0.1 -in.) 
grid on printed -circuit boards. An asymmetric 
outline ensures correct orientation. Change of 
capacitance is made via a slotted adjuster head. 
Three versions are available with maximum capa- 
citances of 4, 10.8 and 20 pF, all have a 50-V d.c. 
rating and operate in the temperature range 40 
to + 120 °C. Mullard Ltd, Torrington Place, 
London, W.C.1. 
WW 316 for further details 

Standby Power Units 
Two inverter standby power units for supplying 
250 V at 50 Hz from 12- and 24-V batteries are 
being produced by Ekco Electronics Ltd, 
Southend -on -Sea, Essex. These units, which have 
sine -wave outputs, will supply signal generators, 
oscilloscope recorders and other laboratory equip- 
ment for mobile use. Provision is made for supp- 
lying the load directly from the mains with auto- 
matic changeover to inverter operation in the 
event of a mains -supply failure. Type E236 is 

available for 12- or 24-V battery operation, having 
a power output of 120 W. The 12 -V unit will 

also reverse to operate as a battery charger with 

manual selection of the charge rate. Type E239 
operates from a 24-V battery and has a power 
output of 200 W. Current drawn from the 
batteries is switched by power transistors and fed 

to the mains output at any load up to full rating. 
The inverter circuit is protected against damage if 
the output is short -circuited. 
WW 308 for further details 

Wire Stripper 
The stripper consists basically of two articulated 
levers, operating against a return spring, one of 
which manipulates the cutting and stripping 
blades, and the other the gripping jaws. The 
cutting and stripping blades can be infinitely 
adjusted to strip wires from 0.3 mm to 4.0 mm 
O.D. The setting, by trial and error, is achieved 
with a simple lock nut and screw. The stripping 
blades are of toughened steel and are replaceable. 
A stripped length of up to about 15 mm can be 

obtained. The Six -In hand wire stripper weighs 5 

oz and costs 50s. Henri Picard & Frere Ltd, 34 /35 
Furnival Street, London, E.C.4. 
WW 313 for further details 

Oscillator and Selective 
Level Measuring Set 
Two instruments have been introduced by the 
Testing Apparatus and Special Systems Division of 
Standard Telephones and Cables Ltd. Known as 
the 74308 Oscillator and 74309 Selective Measur- 
ing set, they are companion instruments for 
testing a wide range of telephone transmission 
systems. Spanning the frequency range 250 Hz to 
1620 kHz they may be used on audio, open -wire, 
balanced -pair, and coaxial systems of up to 300 
circuits. One of the aims of the design has been to 
eliminate unnecessary switching when testing a 
particular system, and the five frequency bands 
have been chosen for this purpose; thus, audio 
and broadcast frequencies are covered in one 
band, coaxial supergroup No 1 in another, basic 
supergroup No 2 in a third and so on. Similarly 
three output impedances are available to cater for 
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the requirements of different systems. An auto- 
matic tracking signal from the oscillator can be 
used to obviate manual tuning of the s.l.m.s. 
when making loop measurements. During end-to- 
end measurements, or when an external signal 
source is used the automatic tracking facility is 
not available. In these circumstances, a slight 
change of frequency in the signal being measured 
would normally seriously affect the level as 
measured by the equipment in the selective con- 
dition, owing to the steep slope of the narrow - 
band filters in its input circuit. An automatic -fre- 
quency- control circuit is therefore provided. If 
this is selected and the equipment has been tuned 
to the signal, it will remain tuned even if the 
signal drifts by _+ 300 Hz from its original fre- 
quency. In addition to making selective in -chan- 
nel measurements in the presence of traffic in 
adjacent channels, the s.l.m.s. can also be used for 
making wideband measurements; e.g., for fault 
location on carrier systems taken out of service. 
An optional accessory is also available for making 
return-loss measurements. The oscillator has a 
slow -motion drive, and built -in frequency check- 
ing circuit for checking the calibration at inter- 
vals throughout the range. A further feature is 
the provision of an off-cycles facility which per- 
mits the frequency to be set accurately between 
the calibration points. Both instruments are port- 
able and operate from either a.c. mains or an 
external d.c. supply of 19 to 21 V. Their 
dimensions are 22 x 15 x 81 inches (559 x 381 
x 222 mm); their weights are 40 lb (18 kg) for the 
oscillator and 50 lb (22.7 kg) for the s.l.m.s. 
Standard Telephones and Cables Ltd,. STC 
House, Strand, London W.C.2. 
WW 317 for further details 

Illuminated Pushbutton 
Switch 
"rhe Licon 02 -800 range of illuminated push- 
button switches, manufactured by the Plessey Com- 
ponents Group's Microswitch Unit, Titchfield, 
Hampshire, is an extension of the 01 -800 series, 
and offers four additional features. These are, 
two stationary lamps which can be independently 
connected if required; horizontally or vertically 
split lens caps; "snap -on" switch modules, with 
momentary or maintained action; and "snap -on" 
solenoid units. The new series will fit the panel 
cut -out for the type 01 -800. The new push- 
button switch has snap -in mounting and a com- 
bination bezel- barrier presentation and a choice of 
seven screen colours is offered. The switches are 

90 

suitable for horizontal or vertical matrix mount- 
ing requiring individual rectangular holes 1.00 in. 
by 1.14 in. for single units and additional 1.250 
in. per switch for matrix mounting. One- to 
four -pole momentary or maintained snap -on 
switch modules are available as standard, each 
pole being s.p.d.t. or two circuit. The basic two- 
circuit microswitches are rated at 10 A., 125 /250 
V a.c., 30 V d.c. 

WW 324 for further details 

Rotary Edge Switch 
Low cost, coded in binary or decimal, legend 
to customers requirements, with or without inter- 
nal illumination, modular design and simplicity 
of installation are features of a ten -way thumb - 
wheel switch announced by Argos Instruments 
Ltd. The body of the switch is moulded in Styron 
45 and measures 2.09 x 0.433 X 2.09 inches. It 

has a life expectancy in excess of 100,000 opera- 
tions and a one -off price of 22s. Argos Switches 
Ltd., Island Farm Avenue, West Molesey 
Trading Estate, Molesey, Surrey. 

5% Zener Range 
A Family of zener diodes encapsulated in hard 
thermosetting epoxy resin, complementary to their 
glass encapsulated BZY88 series, has been recent- 
ly introduced by Mullard. The diodes, BZX61 
series, have a rating of 400 mW at temperatures 
up to 50 °C and nominal voltages between 33 and 
75 V following the logarithmic series of preferred 
values. With a junction temperature of 25 °C the 
devices will withstand a surge of 50 \X' for a 
maximum of 100p sec. Other maxima from the 
specification include a zener current of 250 mA 
and a junction temperature of 175 °C. The case 
outline is similar to the DO-7 but with 0.03 inch 
diameter leads to reduce the thermal resistance, 
the cathode connection being at the "coned" end 
of the encapsulation. It is of interest to note that 
this type of package has recently been granted CV 
approval. Mullard Ltd, Mullard House, Torring- 
ton Place, I.ondon W.C.1. 

Display Decade 
Incorporating integrated circuits and operating at 
speeds of up to 2 MHz, this unit includes a 
decade counter, a decoder and an indicator tube 
on a printed board 4 x 1 x 2.25 inches. 
Provision is made on the circuit board for a 
buffer store to allow the read -out to hold a 

numeral while the decade is still counting. The 
binary information in n.b.c.d. is brought out to 
solder -pin connections as are the reset line, hold 
and sample line and all power supplies ( + 4 V and 
+250 V). Units may be cascaded indefinitely. 
A.S.R. Designs Ltd, 1 Vineyards, Bath, Somerset. 
WW 312 for further details 

Medium Torque 
Potentiometers 
The Potentiometer Division of S.T.C. has 
announced a new range of medium torque 
potentiometers in six sizes ranging from 1.5 to 
4.5 watts. Designed to conform fully with inter- 
national frame size requirements, the new QR 
series makes use of a circular section former and 
offers many improvements over conventional 
types. A new dished slip -ring wiper contact is 
housed in an "L" shaped insulator which ensures 
rigidity and gives an operating life of better than 
5 x 106 sweeps of the winding. Starting torque 
for the sealed types is 8.5 Ncm (12 oz. in.) and 
0.305 Ncm (0.4 oz. in.) for unsealed types. 
Mounting is by means of servo, bush or three -hole 
fixing and a chromodized finish is standard. 
S.T.C. Potentiometer Division, Broad Lane, 
Leeds 13. 

Digital Readout 
A monolithic silicon integrated circuit performs 
the decoding and indicator driving functions 
in the type TNR 70A readout unit produced 
by Litton Precision Products International 
Inc., 503 Uxbridge Road, Hayes, Middx. Measur- 
ing only 1.75 inches high, 1 inch wide and 
requiring 1.4375 inches behind the panel, the 
unit requires an n.b.c.d. (1, 2, 4, 8) input using 
the negative logic convention, 0 to +0.4 V for a 1 
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nd + 1.5 V to +4 V for an 0; the neon indicator 
buires a power supply of + 180 V d.c. + 10 V 

t 2 to 3 mA. Small quantity price is in the region 
f £11 per unit. 
VW 329 for further details 

:,ogic Interface 
dements 
-ligh voltage logic interface elements that 
ranslate standard 5 V logic levels to levels up 
o 30 V are available from the Microelec- 
ronics Division of Electrosil Ltd. The three 
elements, just introduced, consist of the 8T18 
hull two-input NAND gate, the 8T80 quad two- 
input NAND gate and the 8T90 Hex inverter. 
All are available in either 14 leads glass flat 

packages in two temperature ranges, 0° to 

+75 °C or -55 to + 125°C. The 8T18 is a 

sigh input voltage element that will accept input 
voltage swings of between 8 and 30 V and provide 
in output in standard 5 V logic. This gate operates 

-from two power supplies, 20-30 V for the input 
stages and 5 V for the output stage, which has the 
active pull -up pull -down type of circuit making it 
suitable for line driving applications. The ST80 
and ST90 are the low to high voltage interface 
elements. Microelectronics Division, Electrosil 

-Ltd., Lakeside Estate, Colnbrook By -pass, Slough, 
Bucks. 

WW 330 for further details 

Tell -tale Temperature 
Detector 
A small disk, no larger than 0.25 inches in 

diameter, that turns permanently black if exposed 
to a temperature within 1% of given value is 

available from A. Levermore & Co. Ltd, Broadway 
House, Broadway, Wimbledon, S.W.19. The disks, 
called Tem- plates, can easily be mounted within a 

product or externally as part of a nameplate, they 
are available in 42 increments between 100 and 
500 °F. Picture shows disk with a match -head. 

WW 303 for further details 

16 -Bit Memory 
Housed in a standard hermetically sealed dual - 
in -line flat -pack, the MoL 9033 micrologic memory 
cell consists of 16 r.s. flip flops arranged in an 
addressable four -by -four matrix. The main applica- 
tion for this device is in high -speed "scratch pad" 
memory systems. It has a typical access time of 15 

ns and requires a write pulse of 25 ns duration. 
Delay between addressing and reading a previously 
stored bit is less than 20 ns and not greater than 
35 ns between reading and writing. Up to four 
locations may be simultaneously addressed without 
destroying the stored information. The component 
dissipates 310 mW and the output is capable of 
sinking up to 40 mA. Word expansion is relatively 
easy as the wired OR connection is possible (one 
external resistor being required to "pull up" linked 
outputs). SGS- Fairchild Ltd., Planar House, Wal- 
ton Street, Aylesbury, Bucks. 

WW 333 for further details 
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asJE JAC KS &JACK PLUGS 
INCLUDING NEW MODELS IN NEW FINISHES 

For a wide choice of well designed Jacks and 

Jack Plugs see the Bulgin range. The many 

varieties of Jack conform fully to B.S.666, 

except for the miniature model J.30, and 

practically every switching and contacting 

requirement is covered. The various Jack 

Plug designs give a wide choice of styles to 

the discerning buyer and both screened and 

non -screened types are available. 

The new side cable entry models illustrated 

top left have moulded, metallised screened 

covers which can be supplied in a polished 

Gold or Chrome plated finish, separate List 

Nos. apply. 

List No. P.S35 Chrome List No. P.547 Chrome 
List No. P.S36 Gold List No. P.548 Gold 

(jzzzAll 
List No. P.38 Black 

List No. P.500 Frosted Aluminium 

List No. P.38 P Black 

List No. P.538 Chrome 
List No. P.539 Gold 

List No. P.SOS Black (3 -pole) 

List No. 1.3S -36 

List No. 1.30 
List No. P.SI9 Black 

i 

List No. J.2 -6 

L List No. P.S29 Chrome 
List No. P.530 Gold 

SEE CATALOGUE NO. 206(C FOR FULL DETAILS -PRICE 5 - OR FREE TO TRADE LETTERHEAD 

A. F. BULGIN & CO. LTD., 

Bye Pass Rd., Barking, Essex. 

Tel: RlPpleway 5588 (12 lines) 

WW-113 FOR FURTHER DETAILS 

MANUFACTURERS AND SUPPLIERS OF RADIO 
AND ELECTRONIC COMPONENTS TO 

ADM, MINISTRY OF WORKS 

WAR OFFICE MINISTRY OF AVIATION 
AIR MINISTRY MINISTRY OF SUPPLY 

HOME OFFICE RESEARCH ESTALISMMENTS 
CROWN AGENTS 

sC. 
GPO 

I T.A 
NPL. 

USIR 

UI 
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April Meetings 
Tickets are required for some meetings: readers are advised, therefore, 
to communicate with the society concerned 

LONDON 
1st. I.E.E.-C Colloquium on "Injection lumines- 

cence" at 14.30 at Savoy PI., W.C.2. 
2nd. I.E.E. -Discussion on "Microwave electrostatic 

wattmeter" opened by Prof. H. E. M. Barlow at 17.30 at 
Savoy Pl., W.C.2. 

2nd. I.E.R.E. & I.E.E.- Discussion on "Assessing 
computer performance" at 18.000 at the London School 
of Hygiene & Tropical Medicine, Keppel St., W.C.1. 

2nd. S.E.R.T. -"Field effect transistors" by E. F. 
Munroe at 19.00 at Carshalton College of Further 
Education, Nightingale Rd., Carshalton. 

4th. I.E.E. - Graham Clark Lecture "Place of en- 
gineering in relation to society as a whole" by Lord 
Jackson of Burnley at 17.45 at Savoy Pl., Vl'.C.2. 

8th. I.E.E.T.E.- "Colour television" by G. G. 
Gouriet at 18.00 at the I.E.E., Savoy Pl., W.C.2. 

9th. I.E.E.-C Colloquium on "Gyrators - theory 
and practice" at 14.30 at Savoy Pl., W.C.2. 

17th. I.E.E. -Discussion on "Views on relativity and 
gravitation" opened by Dr. L. Essen at 14.30 at Savoy 
Pl., W.C.2. 

18th. I.E.E. & I. Meas. Control- Discussion on 
"What theories are needed for computer control ?" at 
17.30 at Savoy Pl., W.C.2. 

18th. R.T.S. -Fleming Memorial Lecture "Digital 
methods in television" by A. V. Lord at 19.00 at the 
Royal Institution, Albemarle St., W.I. 

23rd. I.E.E. -Colloquium on "Some aspects of 
speech recognition for man -machine communications" 
at 14.30 at Savoy PI., W.C.2. 

23rd. I.E.R.E.-"Simulation safety and the air traffic 
engineer" by P. C. Haines at 18.00 at 9 Bedford Sq., 
W.C.1. 

25th. I.E.E. -"Recent developments in meteorology 
and the world weather watch" by Dr. B. J. Mason at 
17.30 at Savoy Pl., W.C.2. 

25th. I.E.R.E.-"A realistic appraisal of the higher 
national certificate" by Dr. H. L. Haslegrave at 18.00 at 
9 Bedford Sq., W.C.1. 

26th. I.E.E., I.E.R.E. & R.T.S.-C Colloquium on 
"Aspects of colour television engineering" at 9.30 at 
Savoy Pl., W.C.2. 

29th. I.E.E. -"Magnetic equivalent circuits for elec- 
trical machines" by Prof. E. R. Laithwaite at 17.30 at 
Savoy Pl., W.C.2. 

29th. I.E.E. "Reed relays" by Dr. D. E. N. King at 
17.30 at Savoy Pl., W.C.2. 

30th. I.E.E.- Discussion on "A renaissance in auto- 
mation? The future of computers and control" at 17.30 
at Savoy PI., W.C.2. 

ABERDEEN 
10th. I.E.E. -"Post Office towers and trunks" by 

J. H. H. Merriman at 19.30 at Robert Gordon's Inst. of 
Technology. 

BELFAST 
26th. I.E.E. -Faraday Lecture "Medical Electronics" 

by D. W. Hill at 19.30 at the Sir William Whitla Hall, 
Queen's University. 

BIRMINGHAM 
17th. R.T.S. -"Further thoughts on colour telecine" 

by C. B. B. Wood, at 19.00 at the Medical Inst., 
Harborne Rd., Edgbaston. 

18th. I.E.E.T.E. -"The Birmingham Post Office 
Tower" by J. R. Tipple at 19.30 at the University of 
Aston, Gosta Green. 

29th. I.E.E. -"Current electronic developments in 
the deep sea fishing industry" by R. Bennett at 18.00 at 
the M.E.B. Offices, Summer Lane. 
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BRISTOL 
9th. R.T.S.- "B.B.C. Colour TV- review of the first 

six months" by T. H. Bridgewater at 19.30 at the 
Reception Rooms BBC, Whiteladies Rd. 

10th. I.E.R.E. & I.P.P.S.-"Gunn effect phenome- 
non" by B. R. Pamplin at 19.00 at the University. 

CARDIFF 
5th. S.E.R.T. -"Decca system of navigation" by 

J. Davies at 19.30 at Llandaff Technical College, 
Western Ave. 

COLCHESTER 
24th. I.E.R.E.-"M.O.S. transistors" by G. G. Blood- 

worth at 19.00 at the University of Essex, Wivenhoe 
Park. 
CRAWLEY 

25th. I.E.E.T.E.- "Electronic control in industry 
by M. C. Wooldridge at 19.30 at the Lecture 
Theatre, the College of Further Education, College Rd. 

DUBLIN 
24th. I.E.E. -Faraday Lecture "Medical electronics" 

by D. W. Hill at 18.00 at Trinity College. 

DUNDEE 
1 1th. I.E.E. "Post Office towers and trunks" by 

J. H. H. Merriman at 19.00 at the University. 

EDINBURGH 
9th. I.E.R.E.-"Electronic testing and control in the 

wool industry" by B. Hegley at 19.00 at the Dept. of 
Natural Philosophy, the University. 

EVESHAM 
1st. I.E.E. Grads.-"Colour television" by G. M. 

Walker at 19.30 at the B.B.C. Engineering Training 
Centre. 

22nd. I.E.E. & I.E.R.E.- "Stereo broadcasting" by 
J. H. Brooks at 19.30 at the B.B.C. Club. 

GLASGOW 
10th. I.E.R.E. -"Electronic testing and control in the 

wool industry" by B. Hegley at 19.00 at the Inst. of 
Engrs. and Shilbldrs., 39 Elmbank Cresc., C.2. 

HARLOW 
3rd. I.E.R.E.-"Industrial design in the electronics 

industry" by M. Rowlands at 19.00 at the Technical 
College, The High. 

LINCOLN 
2nd. I.E.E. "Semiconductors in television 

receivers" by P. L. Mothersole at 19.15 at the E.M.E.B. 
Showrooms. 

LIVERPOOL 
1st. I.E.E. -Demonstration and lecture on "Colour 

television" by J. R. Sanders at 18.30 at the University. 

MANCHESTER 
24th. I.E.E. & I.E.R.E.-"Stereophonic transmission" 

by Dr. G. J. Phillips at 18.15 at the College of Science & 
Technology, Altrincham St. 

29th. I.E.E. -Lecture /Discussion "The future edu- 
cation of electronic engineers" by Prof. G. D. Sims, Prof. 
W. A. Gambling and B. H. Yenning at 18.15 at the 
College of Science & Technology, Altrincham St. 

MIDDLESBROUGH 
19th. I.E.E. Grads. -"Sound about the home" by 

D. Cook at 18.30 at the Cleveland Scientific Inst. 

NEWCASTLE- UPON -TYNE 
1st. I.E.E. -"Applications of electronics to medical 

automation" by H. S. Wolff at 18.30 at the Rutherford 
College of Technology. 

10th. I.E.R.E.-"Half megabit data transmission sys- 
tem" by R. E. Ross at 18.00 at the Inst. of Mining and 
Mechanical Engrs., Neville Hall, Westgate Rd. 

NORWICH 
23rd. I.E.E. -"Blind landing of aircraft" by G. Har- 

rison at 19.30 at the Assembly House. 

READING 
30th. I.E.R.E.-"Modern techniques in digital volt- 

meters" by G. W. Bolton at 19.00 at the J. J. Thomson 
Physical Lab., the University. 

ST. AUSTELL 
9th. I.E.E.T.E.- "Closed circuit television" by 

L. Baldwin at 19.30 at the Restaurant, English China 
Clay Co. Ltd., Cornwall. 

SALISBURY 
2nd. I.E.E.- "Electromagnetic levitation" by Prof. 

E. R. Laithwaite at 18.30 at the Salisbury & South Wilts 
College of Further Education. 

SHEFFIELD 
10th. I.E.E. -"The origins and growth of electronics" 

by F. A. Benson at 18.30 at the Royal Victoria Hotel. 

STONE 
22nd. I.E.E., I.E.R.E. & I.P.O.E.E.- "Translating & 

transcoding between different colour television systems 
having a common scanning standard" by S. M. Edward- 
son at 19.00 at the Post Office Engineering Training 
School. 

WOLVERHAMPTON 
3rd. I.E.R.E.- "Specialised applications of electronics 

in medicine" by J. G. Davies and R. L. Howard at 19.15 
at the College of Technology, Wulfruna St. 

April Conferences 
and Exhibitions 
Further details are obtainable from the 
addresses in parentheses 

LONDON 

Apr. 8 & 9 Imperial College 
Thick Film Technology 
( I.E.R.E., 9 Bedford Sq., London W.C.1) 

Apr. 18 -21 Hotel Russell 
Audio Festival & Fair 
(Rex Hassan, 42 Manchester Sq., London W.1) 

Apr. 22 -24 I.E.E. Savoy Pl. 
Interference Problems and Microwave Systems 
(I.E.E., Savoy PI., London, W.C.2) 

BELFAST 
Apr. I -3 Queen's University 

Heavy Particle Collisions 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

CARDIFF 
Apr. 18 & 19 Cat hays Park 

Audio -Visual Aids Conference and Exhibition 
(National Committee for Audio & Visual Aids in 
Education, 33 Queen Anne St., London W.1) 

DURHAM 
Apr. 2 & 3 The University 

Semimetals and Narrow Gap Semiconductors 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

LOUGHBOROUGH 
Apr. 16 -19 University of Technology 

Modular Education for Industry 
( I.E.E.T.E. Ltd., 26 Bloomsbury Sq., London W.C.1) 

OXFORD 
Apr. 1-4 Playhouse Theatre 

Properties and Metrology of Surfaces 
(Inst. of Mech. Engrs., 1 Birdcage Walk, London S.W.1) 
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You don't have 
to smuggle an 

Avometer out of 
the lEA when you 

might win a 
brand-new one 

legally 

ifyour entry in the big Win -An- Avometer Contest convinces 
the judges (not shown in the photograph above) that you've got the 
most unusual Avometer application in Britain. The way to convince them is 
(1) send them a half -plate glossy photograph clearly showing the 
Avometer and what it's doing and (2) complete the following assertion in 
12 additional words or fewer : I like Avometers because 
To be eligible, the photograph must be suitable for publication in this 
journal, and your complete entry must be received no later than 
30th April 1968 ; as usual, the judges' decision will be final. 

Anybody who doesn't already have an Avometer may now buy one 
and discover its versatility for himself (or herself). There is practically 
nothing- amps -volts -ohmswise -that an Avometer can't do, and 
practically nowhere -from the equator to the poles -that an Avometer can't 
do it. Get yourself one, and find out. You might just get another one free I 

Send your Win -An- Avometer entries (no 
limit on numbers) to Avo Ltd (Dept 710), Avocet 
House, Dover, Kent; the winner will be announced 
on Stand G.35 at the IEA, Olympia and will be 
notified by post about 15th May 1968. 

I 
THORN 

AVÇ MEANS BASIC MEASUREMENTS ALL OVER THE WORLD 
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To your specification.... with quick delivery 

Whether your need is for a single instrument or 
a thousand (or even more) the Ernest Turner 
organisation is geared to give the same renowned 
service. From a very wide choice of movements 
and case styles we can provide precisely the 
instrument for your application, including the 
manufacture of special dials and provision of 
built -in or external units to permit indication of 
any electrical quantity. 

We invite your specific enquiry for any number 
of instruments from one upward, and we should 
be pleased to send you a copy of our general 
catalogue 86/23 on request. 

ERNEST TURNER ELECTRICAL INSTRUMENTS LTD. 
HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND. Tel: High Wycombe 30931 

WW-006 FOR FURTHER DETAILS 
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To catch a thief... 
use EEV vidicons in CCTV 

Closed circuit television is proving very sleuthful in keeping an eye on 
things. But when it comes to watching Rembrandts and Goyas it has to 
be reliable. This is where EEV high sensitivity vidicons should be used. 
These tubes can give up to 8000 hours viewing without dropping off in per- 
formance. They also provide unusually high resolution. high sensitivity and 
short lag. EEV vidicons are available with two different values of heater 
current, 6.3V, 600mA and 6.3V 95mA, and with either separate mesh or integ- 
ral mesh construction. For further information and the name and address of 
your nearest stockist write to: 

ENGLISH ELECTRIC VALVE COMPANY LIMITED 

Wireless World, April 1968 
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See all these models, and many more... 
in the latest free HEATHKIT Catalogue 

LOW -COST TRANSISTOR STEREO AMPLIFIER, TS -23 
Incorporates all the essential features 'or good 
quality sound reproduction from record. radio and 
other sources 16 transistor, 4 diode circuit 

Good frequency response 3 watts r.m.s. 
(15 ohms) each channel 6 po.ition selector 
switch easily handles your record, radio or tape 
inputs -stereo or mono Separate controls pro- 
vide bass boost, treble cut, amplifier balance and 

volume Printed circuit board construction Compact, slimline styling Measures 
31in. high x 13ín. wide x Bin. deep Beautiful walnut veneered cabinet (optional 
extra) Attractive Perspex front panel. 

KIT L17.15.0 (less cabinet) KIT L18.19.0 (with cabinet) 
Walnut veneered cabinet 0 S - extra. Ready to -use price on request 

LATEST 12 12 W. TRANSISTOR STEREO AMPLIFIER, 
Model TSA -I2 
Luxury performance at lowest cost. Full range 
power over wide frequency range. 17 transis- 
tors, 6 diode circuit I dB., 16 to 50,000 cis at 
12 watts per channel into 8 ohms. Output suit- 
able for 8 or 15 ohm loudspeakers. 3 stereo 
inputs for Grams.. Radio and Aux. Modern low 
silhouette styling Attractive aluminium. golden 
anodised front panel Handsome assembled and 

finished walnut veneered cabinet available. Matches Heathkit models TFM -I and 
AFM -2 transistor tuners. 

KIT (30.10.0 (less cabinet) 
Ready to use price on request. 

Beautiful Walnut cabinet (2.5.0 extra. 

TRANSISTOR AM -FM STEREO TUNER, AFM -2 
18 Transistor 7 diode circuit AM -LW MW, FM 

Stereo and FM Mono tuning Automatic stereo 
Indicator light Stereo phase control for maximum 
separation, minimum distortion Automatic fre- 
quency control for positive " lock -in " tuning Auto- 
matic gain control for even, steady volume Pre - 
assembied a id aligned " front end " FM unit 
Separat.i A:9 and FM printed circuit boards Self- 

powered Low -silhouette stylinh- .;etches AA -22U amplifier Handsome 
fully finished walnut veneered cabin;.;, available as optional extra. Comprising: 
AFM -2T RF Tuning Heart kit 0 17 6 incl. P.T.. AFM -2A IF Amplifier and power 
supply kit (24 9 6. 

TOTAL PRICE KIT (32.7.0 incl. P.T. 
Optional extra: Walnut veneercd cabinet L2: S - extra 

TRANSISTOR FM STEREO TUNER, TFM -IS 
(Mono version TFM -IM available) 

14 transistor, 5 diode circuit for cool instant 
operation Mono TFM -IM and Stereo TFM -IS models 
available Automatic frequency control Stereo 
phase control to maximise stereo separation, minimise 
distortion 4 -stale IF rection ensures high sensitivity 
and selecti,ity . Filtered outputs for direct " beat - 

free" stereo recording Automatic stereo indicato, 
light Prealigned, preassembled "front -end" tuner 
and one circuit board for fast, simple assembly. Cabinet L2 S - extra. Comprising, 
TFM -TI RF Tuning Heart Kit. CS 16 -incl. P.T.. TFMA -IM (Mono) IF Amplifier, Power 
supply CIS 3 -. Kit or TFMA -IS (Stereo) IF Amplifier, Power supply L19,2.- Kit. 

TOTAL PRICE KIT (Stereo) (20.19.0 incl. P.T. 
TOTAL PRICE KIT (Mono) (24.18.0 incl. P.T. 

Optional extra: Walnut veneered cabinet C2;5 - extra. 

Jill II lI IIII lllll.:1111111IIIIIIIIIIII II III II II , 11111111'11.11 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII. 

All models must perform to published specification when assembled in accordance 
with the instruction manual. ALL MODELS COVERED BY MONEY BACK GUARANTEE. 

I , 111111 II 111111 , II L ,I II 
I 

BERKELEY SLIM -LINE SPEAKER SYSTEM 
Specially designed to obtain optimum performance from 

the slim elegant cabinet Beautiful walnut veneered, fully 
finished cabinet Makes attractive addition to any room 
Stood on end uses only 17in. x 7 }in. of floor space Two spec- 
ially designed loudspeakers give adequate power handling for 
most applications 12in. low resonance unit and 4in. Mid /High 
frequency unit. covers 30- 17,000 cis. Build it in an evening 

Professional attractive styling Use one for mono and a pair 
for stereo Outstanding performance at a low price Shell 
or floor standing Use vertical or horizontal Designed to 
harmonize with modern or traditional decor. 

KIT (19.10.0 Ready -to -Use (24.0.0 

LOW -COST SPEAKER SYSTEM SSU -I (not illustrated) 
Build it yourself in an evening AII wooden parts accurately pre -cut, drilled 
and sanded Wide frequency response Two specially designed loudspeakers 
Hi-Fi on a budget Glue, sandpaper, etc. are included in kit Use one for mono, 
two for stereo Finish it to match your own furnishing 16 page instruction 
manual 57in. or 15in. legs optional extra, 14;6 Use vertical or horizontal. 

KIT (11.17.6 (less legs) 
Ready to -use price on request 

LOW -COST SHORTWAVE RECEIVER, GR -64E 
4 bands -3 short wave bands cover I Mc s 

to 30 Mcs, plus 550 kcis to 1,620 kcis AM 
broadcast band Built -in Sin. permarent 
magnet speaker for a big, bold sound Illumi- 
nated lin. slide -rule dial with extra logging 
scale Easy to read lighted bandspread tuning 
dial for precise station selection Relative 
signal strength indicator aids pin -point station 
tuning 4 -valve superhet circuit plus two 
silicon diode rectifiers Variable BFO control for code and 556 transmissions 

Built -in external antenna connections Built -in AM rod antenna Fast, 
simple circuit board construction assures stabil it/ Handsome " low -boy " styling 
-charcoal grey cabinet. black front panel, and green and white band markings 

Headphone jack for private listening. Power requirements: 115, 230 v. 50-60 cis 
A.C. 30 watts. Dimensions: 134in. wide x 6in. high x 9in. deep. 

KIT (22.8.0 Ready -to -Use L27.8.0 

GENERAL COVERAGE RECEIVER,GC -IU (not illustrated) 
Powerful 10 transistor, 5 diode.circuit Tunes 580 to 1,550 kcis and 1.69 to 30 
Mcis in five bands Bandspread on all bavas Fixed-aligned cermatic IF trans - 
filters for best selectivity Pre-assembled and aligned "front -end" for fast, easy 
assembly Built -in 6in. 4in. speaker Tuning meter for pin -point tuning 
Completely self -contained for portability. 

KIT 137.17.6 Ready -to -Use (45.17.6 

Send for the Latest 
FREE CATALOGUE 
Now with more Kits more colour. Fully 
describes these models along with over 150 
models for Stereo /Hi -Fi, test and laboratory 
instruments, amateur radio gear, intercom, 
radio educational kits. Includes helpful in- 
formation on Hi -Fi in your home and planning 
your Hi -Fi system. Mail coupon or write 
Daystrom Ltd., Dept. WW3 Gloucester. 

VISIT THE HEATHKIT CENTRES 
233 TOTTENHAM COURT ROAD, LONDON, W.1 

Open Mon. -Fri. 9 a.m.-5.30 p.m. Sat. 9 a.m. -I p.m. 
17-18 ST. MARTINS HOUSE, BULL RING, BIRMINGHAM 

Open Tues.-Sat. 9 a.m. -6 p.m. inclusive. 
BRISTOL ROAD, GLOUCESTER. Mon. -Fri. 9.0-5.30 p.m. 

HEATHKIT 
All mail orders and correspondence 
To: DAYSTROM LTD., Dept. WW.4, Gloucester. Tel.: 29451 

Enclosed is L post paid U.K. only 

Please send model(s) 

Please send me FREE Heathkit Catalogue. 

NAME 

ADDRESS 

CITY 
Prices and specifications subject to change without notice. r 

WW-008 FOR FURTHER DETAILS 
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Heathkit World- Leader in 
INSTRUMENTS HI -FI 
The construction manual provided with 

5in. GENERAL - PURPOSE OSCILLO- 
SCOPE, I0 -12U 

Y " sensitivity 10 mV r.m.: per cm. at I kc /s Band- 
width 3 c /s -4.5 Mc /s. Frequency compensated Input 
attenuator XI, X10, X100. T /B, 10 15.500 kc /s. m 5 steps. 

Two extra switch selected pre -set sweep frequencies in 
T/B range. T/B output approx. 10 v. peak to peak. Built- 
in IV calibrator Facility for " Z " axis modulation Elec- 
tronically stabilised power supply Power req. 200 -250 v. 
A.C., 40-60 c /s., 80 watts Fused Front panel, silver and 
charcoal grey Cabinet. charcoal grey, size 81 x 14 x 17in. 
deep. Net weight 231b. 56 -page construction and operation 
manual. 

Kit £35.17.6. Ready -to -use £45.15.0 

Attenuator and demodulator probes available as optional extras. 

printed circuit 
operation manual 

bin. VALVE VOLTMETER, IM -13U 
Modern styling Extra features The ideal 

VVM for the Electronic Engineer 6in. Ernest 
Turner 2001.A. meter with multi -coloured scales 

Unique gimbal bracket allows bench, shelf or 
wall mounting Measures A.C. (r.m.s.), D.C. volts 
0 -1.5, 5, IS, 50, 150, 500, 1,500 Resistance 
range 0.1 to I,000MS) with int. battery Vernier 
action zero and ohms adjustment Roller -tinned 

High input resistance (I IMO) Comprehensive assembly and 
Size 5x12}}x41in. Complete with test prod and leads. 

Kit C18.18.0. Ready -to -use (26.18.0 

4 1in. Valve Voltmeter -V -7A (not illustrated). Kit £13.18.6. 

Ready -to -use L19.18.6 

RADIO Electronic kits 
the kit ensures successful 

3in. PORTABLE GENERAL -PURPOSE 
SERVICE OSCILLOSCOPE, OS -2 

Modern styling lightweight and compact sae, make 
this the ideal 'scope for service man, laboratory tech- 
nician, amateur radio enthusiast or hobbyist " Y " 
bandwidth 2 c /s -3 Mes 3 dB. Sensitivity 100 mV 
cm Push -pull vertical and horizontal amplifiers Wide 
range time -base generator 20 cis -200 kc /s in four ranges. 

Automatic lock -in synchronisation Mu -metal c.r.t 
shield Printed circuit board construction Power req. 
200 -250 v. 50-60 c/s A.C. 40 watts Fused Front pane! 
silver and charcoal grey. Size 5in. w. x 7 1in. h. x I2in. 
deep. Weight: 91Ib. 

Kit L23.18.0. Ready -to -use £31.18.0 

assembly 

GENERAL -PURPOSE SERVICE 
RF SIGNAL GENERATOR, RF-1U 

Ideal for the alignment and trouble shooting 
of RF, IF and audio circuits Large easy -to -read 
dial Pre -aligned coil and bandwwich assembly 
RF output of at least millivolts 100 kc /s -100 
Mc /s. fundamentals up to 200 Mc /s harmonics 

400 cycle audio signal with 4 v. output 
Dimensions 9 }in. wide x 6 1in. high x Sin. deep. 

Kit 413.18.0. Ready -to -use £20.8.0 

AUDIO SIGNAL GENERATOR, AG -9U (not illustrated) 

Kit 423.15.0. Ready -to -use 431.15,0 

See these and other Heathkit models in the FREE catalogue 
';1::': 

NEW! PORTABLE STEREO 
TAPE RECORDER, STR -I 

; track stereo or mono record and play- 

back at 71, 31 and Ij i. p.s. 18 transistor 
circuit Record level indicator Digital 
counter with zero reset Stereo mit and 
aux. inputs. Speaker /headphone outputs. 

Built -in audio amplifier gives 4 watts rms 
output per channel. Two high efficiency 
8in. x Sin. speakers. 
Versatile Recording facilities. So- easy -to- 
build. Outstanding performance for price. 

Kit 445.18.0. 

THE CAR RADIO TO COMPLETE YOUR MOTORING 
PLEASURE CR -I 
Complete your motoring pleasure with this 
small, compact, high output unit. Superb 
long and medium wave entertainment 
whenever you drive. For 12v. positive or 12v 

negative car earth systems. 

8 latest semi -conductors (6 transistors, 2 diode circuit) Powerful output 
(4 watts) will drive two speakers. Styled to harmonise with most car colour 
schemes Supplied in two units, pre -assembled and aligned RF unit kit. L1.I3.6 
Inc. P.T. IF /AF amplifier kit 1I1.3.6. 

Total price kit (excl. LS)....L12.17.0 inc. P.T. 
L /speakers and accessories available at extras. Loudspeaker L1.4.5 extra. 

NEW! PORTABLE STEREO RECORD PLAYER, SRP -I 

Compact, economical stereo and mono 
record playing for the whole family 

Mains operated All " solid state " 
circuitry. Modern compact styling 

Detachable second loudspeaker gives 
optimum stereo effect Automatic 
playing of 16, 33, 45 and 78 rpm records 

Suitcase portability Two Bin. x Sin. 
speakers Controls: Volume, Balance 
and Tone. Dimensions: overall 27in. 
wide x 141in. high x 7 1in. deep. 

Kit 427.15.0. 

"OXFORD" LUXURY TRANSISTOR PORTABLE. UXR -2 

This superb transistor radio is the ideal domestic 
or personal portable Medium and Long Wave 
receiver Solid leather case and handle, in black or 
brown Easy -to -read tuning scale Extra large 
loudspeaker. Push button L, MW and tone 10 
semi -conductors (7 transistors plus 3 diodes) 
Sockets for personal earphones, tape recorder, car 
aerial Internal 9 -volt battery (not supplied) lasts 
for months Latest printed circuit techniques 
Comprehensive, easy -to- follow, fully illustrated 
Instruction Manual. 

Kit (14.18.0 inc. P.T. 

Prices quoted are Mail Order, and include free delivery in U.K. Retail prices slightly higher. 

,_.,_.,_,._.,_.._.,_.._.,_ _.,_ DAYSTROM LTD.-------------.-------- 
DEPT. WW4,, GLOUCESTER, ENGLAND i 

Member of the Schlumberger Group including the Heath Company 

j MANUFACTURERS OF THE WORLD- FAMOUS EASY -TO -BUILD ELECTRONIC KITS 
, F,_.,_.,____.,_.,__ .,_.,_ _ _ _.,_.,_ _.,_.,__ _, _.,____.,_.,___ .,_- ._ __.,_.,_.-_,._ __.. 
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Sound 
Control 
System 

a unique sound mixing system... 

KONGSBERG 
VAPENFABRIKK 
KONGSBERG 
NORWAY 

Head office and plant. Kongsberg, Norway 
Tel.: Kongsberg 37, telex: 1491, cable: V2penfabrikken, Kongsberg 
Oslo office: Drammensveien 40, VII 
Tel.: Oslo 56 67 70, telex: 1114, cable: Konsern, Oslo 
Central European office: Kongsberg Vápenfabrikk, Bonn 
Walter Flex Strasse 1, West Germany 
Tel.: Bonn 27 422, telex: 88 65 05, cable: Korakontor, Bonn 

WW -o10 FOR FURTHER DETAILS 
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LEVELL 
PORTABLE INSTRUMENTS _..4144:::::::pittir 

® TRANSISTOR R.C. OSCILLATOR TYPE TG 1SOM 

R. C. OSCILLATORS 1sCíRUSI5RG5 
1.0 1.25 

ISORC /S a2S ITS 

as_ ao 
o-2s_ 2.25 i 

0141110.511.111.111111111111D `\\ \1111// 0 23 \\ I I VOL 
TRANSISTOR DECADE OSCILLATOR TYPE T°66Á \\ 40 / / /// 

14 nws... 4 m4ooi . y. ms s!own X - lJ 

4114 0 ® 0 Al 
In 1rR+UD 

,_ 
,?:-',,"%°2!,..; ,_ ,,- 

' Q t OUTPUT ATTI'NUATOR 0 0 it C 
( " u 

I 
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,.1J 110 / It 1 \ 
S 

14 
ISO // FREQUENCY \ 
CHECK -dB 0 r 

I SUPPLY 60 
OFF / 

/ + 
, 

AT TE N AT OR - 

TYPE TG66A TG66B TGI50 TGISOM TGISOD TGI5ODM 

FREQUENCY 0.2 Hz to 112 MHz. 1.5 Hz to 150 kHz 

ACCURACY i. 0.02 Hz below 6 Hz 
L 0.3% from 6 Hz to 100 kHz 

1% from 100 kHz to 300 kHz i 3% above 300 kHz 

_!_ 3% __ 0.15 Hz 

DISTORTION <0.15% from 15 Hz to 15 kHz 
<0.5% at 1.5 Hz and 150 kHz 

0.1% at I kHz, - 0.3% from 50 Hz to 15 kHz, ; 1.5% below 50 Hz and above 15 kHz. 

SINE WAVE 
OUTPUT 

Source voltage variable from 301.V to 
5V. Output impedance 6005 at all 
settings. 

Source voltage variable from 250µV to 2.5V, Output impedance <25O( 
above 250mV, 60052 below 250mV. Less than 1% variation of amplitude 
throughout frequency range. 

SQUARE WAVE 
OUTPUT 

None None Variable up to 2.5V peak. Rise 
time I% of period I- 0.21.S. 

OUTPUT 
METER 

Expanded voltage scales and -2dB to 
l- 4dB. Scale length 3.5" 

0 to 2.5V 
None and -- 10dB 

to + 10dB 

0 to 2.5V 
None and - 10dB 

to -i 10dB 

POWER 
SUPPLY 

4 type PP9 batteries, life 400 hours, 
or, A.C. Mains when: 
selected by , re- 

panel control placed by Power 
Unit 

2 type PP9 batteries, life 400 hours, or, A.C. Mains when batteries are 
replaced by Levell Power Unit. 

SIZE 7" x l0r x 7" Weight 12 lb. 10" high x 6" wide x *" deep. Weight 6 lb. 

PRICES [ISO 
1 

[120 [32 [42 [35 [45 

Mains Power Unit 

+ Leather Case 

LEVELL ELECTRONICS 

included £15 [7 IO 0 

[S [5 14 10 0 

LTD., Park Road,High Barnet,Herts. Phone 01.449 5028 
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¿laR WN 
69 F Tantalum Capacitors are now made in Britain by EMIHUS Microcomponents Limited 
at their Glenrothes factory. 
What does this mean to you? Plenty! 
You are now assured of a regular and reliable source of supply -no Import problems. 
Then, the EMIHUS 69 F Tantalum Capacitors are smaller and less expensive than similar 
capacitors obtainable in Britain. And these EMIHUS 65 F Capacitors give the lowest leakage 

current of all and are manufactured under the 
strictest quality control conditions. 
Approval Flo DEF 5134 A -4 is pending. 
For full details write or 'phone lo: 
EMIHUS MICROCOMPONENTS LIMITED 
Sales Office: 
Heathrow House, Bath Road, Cranford, Hounslow, Middx. 
Tel: 01- 759 -9584/5 9961/2 Telex: 23613. 
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Pinnacle 
the largest single 
valve independent 

THIS IS WHAT 

WE DO 

Make available the widest 
range of valves for com- 
mercial and industrial use. 
Give a personalised service 
based on intelligence and 
speed. 

Ensure that we only supply 
valves made by the world's 
foremost manufacturers. 
Provide valves selected for 
your special needs. 

Help out rapidly with that 
"awkward" valve that no- 
body else seems to have 
heard of. 

IF I'D ONLY TRIED PINNACLE FIRST... 
Every valve in either widespread orspecial- 
ised use in the fields of Entertainment, 
Industry, Education and Research will be 

found in our catalogue, together with its 

main equivalents, classification, and the 
Pinnacle "P" number under which it may 
be ordered. 

Specialise in European or 
American types which are 
not normally easily obtain- 
able. 

Rush you a small order, or 
quote for a bulk require - 
ment -l's or 1,000's are all 
the same to us. 

Pinnacle 
PINNACLE ELECTRONICS LIMITED ACHILLES STREET ' NEW CROSS ' LONDON S.E.14 

Telephone : All Departments 01 -692 7285 Direct orders - 01 -692 7714 

Wireless \X'orld, April 1968 
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A new science project combining the fascination 

of optics with electronics ... the new field of SUB L 
a ER 

PT1TRNICS= 
Demonstrations of these devices 
operating as 

SPEECH LINK 
and 

ON /OFF LINK 
are being given daily at our only 
address, 
52 TOTTENHAM COURT ROAD, 

LONDON, W.I. 

from PROOFS 
These new devices offer features which can be ex- 
ploited in an extremely wide field of applications. 
Théir outstanding modulation and switching capa- 
bilities, coupled with completely solid state circuit 
design and small physical size make them ideally 
suited to such purposes as short distance speech and 
data links, remote relay controls, safety devices, burg- 
lar alarms, batch counters, level detectors, etc. 

MGA100 
za -, Pr ,t free 

TYPE MGA 100 General Purpose Gallium Arsenide Light Source 
A filamentless, Gallium Arsenide infra -red emitter, only 5.54 mm. 
dia. and 8.1 mm. long. Features a robust cylindrical package 
coaxial with the beam, facilitating optical alignment and heat - 
sinking. 

MAX RATINGS 
Forward current I. max. D.C. 400mA. Forward peak current IF max. (pk) 6A 
Power dissipation 600mW. Derating factor for Ti,,,,, greater than 25`C....7.5mWI C. 
Reverse voltage Va max 
'When mounted on an aluminium heat sink lin. x tin. X sin. 
Supplied complete with suitable I , full Technical Data and Application 
Sheets,including Line of Sight Speech Link. 

TYPE MSP3 Solid State Photo Receiving Device 
An ultra- sensitive infra -red and visible light detector, this device 
is a complete silicon photo -electric receiver with a peak spectral 
response at 9500A. Size only 6.4 mm. dia. and 25.4 mm. long, yet 
absolutely complete, the device will generate sufficient power to 
drive an external relay. Chiefly intended for use in optical links 
based on Gallium Arsenide Light Sources, they are equally 
suitable for systems based on visible light. Features a robust 
cylindrical Package coaxial with the incident light facilitating 
optical alignment and heat -sinking. 

MAX RATINGS 
Total dissipation (,n free air. T4,,,t, 25 C) 100m W. Derating Factor 2mWr C. 
Output Current Intensity IOOmA. Voltage 25V. Operating Temperature from 

30 tot 125 C. 
Supplied complete with suitable lenses, full Technical Data and Application Sheets, including Line of Sight Speech Link. 

31F2 28F 6 

EACH 

Post Free 

Type 31F2 Micro- miniature 
Infra -Red Detector 
Extremely small photo diodes 
of silicon NPN passivated 
planar construction and suit- 
able for Punched Card Readers, 
Counters, Film Sound Track, 
etc. 

Supplied complete with suitable lenses, full Technical Data and Application Sheets, including Line of Sight Speech Link. 

85 
Post Free 

EACH MSP3 

PROOFS LIMITED S 
52 Tottenham Court Road, London, W.1. 
Telephone: LANgham 0141 (01 -580 0141 ) 

... and these new solid 
state devices ... 
RCA TRIACS Type 40432 

Intended primarily for phase control of A.C. 
loads in light dimming, universal and induction 
motor control, heater control, etc., these gate 
controlled full -wave A.C. silicon switches, 
with integral trigger, switch from a blocking 
state to a conducting state for either polarity 
of applied voltage with positive or negative 
gate triggering. 
Supplied complete with full Data and Applica- 
tion Sheets. 

INTEGRATED CIRCUIT RCA-CA 3020 AF 
POWER AMPLIFIER á PRE -AMPLIFIER 
(or servo -amplifier). 
The RCA -CA 3020 is an integrated- circuit, 
Multistage, Multi- Purpose AF Power Amplifier 
on a single monolithic silicon chip, providing a 
stabilized direct -coupled amplifier, performing 
pre -amp., phase inverter, driver and power 
output functions without transformers, and 
with one power supply suitable for sound, 
communications and control systems. 
Supplied complets with full Data and Applica- 
tion Sheets. 

5,- EACH 

Post Free 

2'. EACH 

Post Free 
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N u N TS 
give designers the best of both worlds... 

... all the advantages 
of a metallised 
polyethelene terephthalate 
film capacitor 

New 
Hunts Type M314 
gives high standards of reliability 
in a new range specifically designed 
for printed circuitry. 

... humidity resistant housing 
of tough, clean epoxy resin 
neatly styled to eliminate any 
moisture trap between terminations. 

HUNTS 
0047;400 

HUNTS 
022,160 

; 

T - - L 

Temperature -55' to 100 °C 

Hunts Type M314 Standard Capacitance Range 

Capacitance 
Microfarads 

160V. d.c. 
List Number 

250V. d.c. 
List Number 

400V. d.c. 
List Number 

0.022 TMD 552 

0.033 TMD 556 

0.047 TMD 560 

0.068 TMD 502 

0.1 TMD 506 

0.15 TMD 452 

0.22 TMD 456 

0.9 TMP 540* 

1.8 TMQ 541* 

* These units are approved to Post Office Specification 02283 

Humidity Classification 
21 days (H5 DEF 5011) 

Dimensions mm 

L W T C 

TMD 18 10 5 15 

TM P 31.75 22.23 7.94 27.5 

TMQ 31.75 22.23 10.72 27.5 

Please use the Reader Enquiry Service to obtain full technical information or contact us direct 

A. H. HUNT (Capacitors) Ltd 
Wandsworth, London SW18, Telephone VANdyke 6454, Telex 25640 

Factories also in Surrey and North Wales 

A member of the ERIE GROUP of COMPANIES 
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UITNL CIUIL ARO MILITARY 
R i , i ER FORTY GOUERNENT5 iG i Ui THE WORLD - - 

W 

The same safeguards in manufacture and control that have won government contracts for 
TEONEX in over forty different countries apply equally to ensure top quality for private users too. 
When you require valves to comply with E.V.S. or M.I.L. standards - choose TEONEX. 
The TEONEX range (for use outside the U.K. only) incorporates the entire series of British - 
produced valves or their Continental equivalents, including a wide range of colour T.V. valves. 
Price list and technical specifications may be obtained from:- 

Export Enquiries Only Please ! TEONEH LII11ITED 
TEONEX 2a, Westbourne Grove Mews, 

London, W.11 
England. 
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VALUABLE HEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS 
Have you had your copy of "Engineering Opportunities"? 

The new edition of " ENGINEERING OPPOR- 
TUNITIES " is now available -without charge -to 
all who are anxious for a worthwhile post in Engineer- 
ing. Frank, informative and completely up to date, 
the new " ENGINEERING OPPORTUNITIES " 
should be in the hands of every person engaged in 
any branch of the Engineering industry, irrespective 
of age, experience or training. 

On ' SATISFACTION OR 
REFUND OF FEE' terms 

This remarkable book gives details of examinations, 
and courses in every branch of Engineering, Building, 
etc., outlines the openings available and describes our 
Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT ? 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. Applied 
Electronics - Practical Elec- 
tronics - Radar Tech. - 
Frequency Modulation - 
Transistors. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. - 
Installations - Draughtsman- 
ship - Illuminating Eng. - 
Refrigeration - Elem. Elec- 
trical Science - Electrical 
Supply - Mining Electrical 
Eng. 

CIVIL ENG. 
Advanced Civil Eng. - Gen. 
Civil Eng. Municipal Eng. - 
Structural Eng. - Sanitary 
Eng. - Road Eng. - Hy- 
draulics - Mining - Water 
Supply - Petrol Tech. 

RADIO ENG. 
Advanced Radio - Gen. Radio 
Radio & TV Servicing - 
TV Eng. - Telecommunica- 
tions - Sound Recording - 
Automation - Practical Radio - Radio Amateurs' Exam. 

MECHANICAL ENG. 
Advanced Mechanical Eng. - 
Gen. Mechanical Eng. - 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work - Welding - Eng. Pattern Making - 
Inspection - Draughtsmanship - Metallurgy - Production 
Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng. - 
Gen. Automobile Eng. - 
Automobile Maintenance - 
Repair - Automobile Diesel 
Maintenance - Automobile 
Electrical Equipment - Garage 
Management. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
A.M.I.E.R.E., B.Sc. (Eng.,) A.M.S.E., R.T.E.B., A.M.I.P.E., 
A.M.I.M.I., A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., C.ENG., CITY & GUILDS, 
GEN. CERT. OF EDUCATION. ETC. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

446A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

THIS BOOK TELLS YOU 

* HOW to get a better paid, more interesting job. 
* HOW to qualify for rapid promotion. 
* HOW to put some I. after your name 

and become a key man ... quickly and easily. 
* HOW to benefit from our free Advisory and 

Appointments Depts. 
* HOW you can take advantage of the chances 

you are now missing. 
* HOW, irrespective of your age. education or 

experience, YOU can succeed in any branch of 
Engineering. 

132 PAGES OF EXPERT 
CAREER -GUIDANCE 

PRACTICAL 
EQUIPMENT 

Basic Practical and Theo- 
retic Courses for begin- 
ners in Radio, T.V., Elec- 
tronics. etc. A.M.I.E.R.E. 
City 8 Guilds Radio 
Amateurs' Exam., R.T.E.B. 
Certificate, P.M.G. Cer- 
tificate, Practical Radio, 
Radio & Television Ser- 
vicing, Practical Elec- 
tronics, Electronics 
Engineering, Automation. 

INCLUDING 
TOOLS 

The specialist Elec- 
tronics Division of 
B./.E.T. 
NOW offers you a 
real laboratory train- 
tug at home with 
practical equipment. 
Ask for details. 

B. I . E. T. 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES," Send for your copy now -FREE 
and without obligation. 

POST COUPON NOW! 
TO B.I.E.T. 446A ALDERMASTON COURT, 

ALDERMASTON, BERKSHIRE. 

3d. stamp if posted in 

an unsealed envelope. 

Please send the a FREE copy of " ENGINEERING 
OPPORTUNITIES." I am interested in (state subject, 
exam., or career). 

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
WW-017 FOR FURTHER DETAILS 
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YOU'VE READ THE REVIEWS - NOW 

THE `DITiONS' FOR YOURSELF 

AT THE AUDIO 

NEAR 

If you have not had the stimulating experience of 
hearing either the Ditton 10 or 15 bookshelf loud- 
speakers, come and listen for yourself at this year's 
AUDIO FAIR. Hearing's believing ! You'll be amazed 
at the sensitivity and range of response from such 
compact speakers. 

DITTON 10 
The most sophisticated mini -speaker on the market. 
Response from 35- 15,000Hz, impedance 3/5 or 15 
ohm versions, power handling 10 watts. 
Truly bookshelf size: 12-1" x 61" x 81-". 

DITTON 15 
Just listen to Gordon J. King's summary in a February 
'Hi -Fi Sound' Review: "I have no reservations 
whatever in thoroughly recommending this out- 
standing loudspeaker to all wishing to obtain 
large- speaker sounds from a modest 21 " x91" x 94" 
of enclosure ". Suffice it to add that this is a 3 drive 
unit incorporating the famous ABR (Auxiliary Bass 
Radiator), 8" bass unit and the HF 1300 for treble 
notes. Full power response from 15,000 right down 
to 30Hz -the threshold of audible sound. 

NEW FROM CELESTION- 
We will be demonstrating a remarkable new loud- 
speaker at the Fair. Be sure not to miss the opportunity 
of being amongst the first to hear this superb new 
addition to the Ditton range. 

So now you have an even greater choice of superb 
Ditton loudspeakers, from miniature bookshelf to 
professional standard. For the home constructor, 
Celestion offer a wide range of drive units. 

DITTON 10 

DITTON 15 

NEW 
FROM 
CELESTION 

Celestion loudspeakers for the perfectionist 

See See us... HEAR US. . at the AUDIO FAIR, April 18 -21 
HOTEL RUSSELL, W.C.2. Booth 22. Demonstration Room 534 

GD1011 

Celestion stion Studio 
Series Rola Celestion Ltd., Ferry Works, Thames Ditton, Surrey. 01 -398 3402 
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plug in 
the smallest 

soldering iron 
available 

When you buy a British 
made Antex miniature 
soldering iron you are buying 
a specialised precision 
instrument that has proved 
its success in the majority of 
leading companies in the 
electronics industries 
throughout the World. These 
are professional irons for the 
man who wants the ultimate 
in precision soldering. The 
versatility and accuracy of an 
Antex iron will give you 
fingertip control over any 
soldering problem. Send for 
your Antex iron now. Or you 
may have our colour 
catalogue. Simply complete 
the coupon. 

CN 15 watts. Ideal for minia- 
ture and micro miniature 
soldering.18 interchangeable 
spare bits available from .040" 
(1 mm) up to 3/16". For 240, 
220, 110, 50 or 24 volts. 
From Electrical and 
Radio Shops or direct 
from Antex. 

Complete precision 
soldering kit 

This kit -in a rigid plastic 
"tool -box" - contains 
everything you need for 
precision soldering. 

Model CN 15 watts 
miniature iron, fitted 
A," bit. 
rnterchangeable spare 
bit, h ". 
Interchangeable spare 
bit, - ". 

Reel of resin -cored 
solder 
Felt cleaning pad 

Stand for soldering iron 

Space for stowage of 
lead and plug 

PLUS 36 -page booklet on 
"How -to- Solder " -a mine 
of information for amateur 
and professional. 

From Electrical and Radio 
Shops or 
direct from 49/6 
Antex. 

44004 PRECISION MINIATURE 
SOLDERING IRONS 

Antex, Grosvenor House, Croydon, CR9 1QE 

Telephone 01-686 2774 

p 
bits, .3/32 ",1/8 ".3/16 ", and 1/4 ". For 240, 

/6. 

tf 2u Yvuuu. rltted with' bit 
Interchangeable spare bits 3/32 ",1 /8 ", 
3/16 ". For 240, 220, 110 or 24 volts. 35/ -. 

ES 25 watts. Fitted with 1/8" bit. 
Interchangeable bits 3/32 ", 3/16" and 1/4". 
Ideal for high speed production lines. 

40, 220, 110, 24 or 12 volts. 35/ -. 

------ - 

ry high temperature iron. Available 
or 240, 220, 110, 24 or 20 volts. 42/6. 

Spare bits and elements for all models diaabl 
To: Antes, Grosvenor House, Croydon, CR9 1QE 

L_ J 
I L-J Please send me the following irons 

Quantity Model Bit Size Volts Price 

I enclose cheque /P.O. /cash value 

NAME 

ADDRESS 

Telephone' 

Please send me the Antes colour catalogue 

_ W4 
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What price 
performance 
like this? 
Direct gating at,100 MHz ... 
costs just £747*in the Racal 801R Digital Frequency Meter 
Like all 800 Series instruments, the 801 R, the latest in the line, is custom - designed for specific 
function, combining excellent sensitivity with high input impedance and exceptional stability. Gate 
times of 10 mS to '10 seconds and the RACAL patent dynamic readout give operational flexibility - 
instant follow for fast tuning or resolution of 0.1 Hz. Remote control and BCD output are options of 
particular value to the Production Engineer. Measuring to 500 MHz (resolving to 1 Hz in just over one 
second) the 801;'802 combination at £1025 *is value engineering at its best, true RACAL performance. 

* price in U.K 
Measures 10 Hz to 100 MHz 
1 M!t & 15pF input impedance, 10 Mil with your 'scope probe 
50 mV sensitivity 
2 parts in 109 daily stability 
500 MHz Resolution with fully automatic heterodyne converter 802 
Remote control and BCD output options 

Cl 8 -digit latched display 

If you need any more convincing, get details and a demonstration by contacting. 
Racal Instruments Ltd., Crowthorne, Berkshire, England. 
Telephone Crowthorne 5652- Telex 84166 
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what has changed? 
Well, loudspeakers for one thing. Practically 

all loudspeakers designed in the last few years 

have (rightly) followed the trend towards 

lower efficiency and therefore require more 

power to drive them. 

And pickups, too. The trend here is towards 

smaller and lighter moving parts producing 

lower outputs, requiring greater sensitivity 

and improved signal to noise ratio in the 

pre -amplifier. 
QUAD has changed to accommodate both, 

and has also taken the opportunity of 

introducing other significant improvements in 

performance and facilities. 

1 

QUAD 33 QUAD 303 

QUADfor the closest approach to the original sound 

Wireless World, April 1968 

Complete the coupon below and post today for full details of the new QUAD 

MI E- I= NM NM I -= MI NM IN ME MN MI IN OM MI ' 
Please send me a copy of the new QUAD leaflet ' 

I NAME I 
(Block Capitals) 

I ADDRESS 
(Block Capitals) I 

1 ' ACOUSTICAL MANUFACTURING COMPANY LTD., 
Huntingdon. Telephone Huntingdon (0480) 2561/2 ww I 

li I= m ti - - - - NI NE - - - - um I= NE - No r 
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18 

4%if 

Armstrong 
the high fidelity sound 

Compare an Armstrong 
with any tuner, amplifier 
or tuner -amplifier of even 
remotely comparable 
price and you will find 
the Armstrong is not only 
the best value but the 
best. 

AUDIO FESTIVAL AND FAIR 

DISPLAY BOOTH 80 
DEMONSTRATION ROOM 538 

ENQUIRY ROOM 539 

Armstrong Audio Limited, Warlters Road, London N.7 Telephone 01 -607 3213 
WW-022 FOR FURTHER DETAILS 
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OK! I know glass-tin-oxide is the best 
resistor-but why do I need three types? 

- because internationally famous TR, 
the finest general purpose resistor 
available, cannot quite meet ALL your 
needs. To meet increasingly exacting 
specifications in terms of TC and 
stability, Electrosil have added C and NC 
resistors to the range. They give you 
everything any other type of resistor 
can offer, with the added bonus of 
complete reliability. 

50 ppm Type NC5 
Meets DEF 5115 -1 Pattern RFG7 -0.125 
and MIL- R- 10509F Characteristic C. 

(49.9 ohms -499K) 0.5 %, 1% selection 
tolerance E96 and E24 series of 

preferred values legend marked. A truly 
precision resistor which retains all the 
glass tin Oxide qualities of high reliability, 
excellent long term stability and 
environmental inertia. 

100 ppm Type C5 
The only resistor fully approved to DEF 
5115 -1 Pattern RFG5 -E with a 

guaranteed 100 ppm temperature 
coefficient. 10 ohms -1 MOhm (Approved 
range 10 ohms -470K) 1 %, 2% and 5% 
selection tolerances E96 and E24 series 
of preferred values. Colour coded. A 
multiple rated resistor that provides RFG 

5 versatility PLUS 100 ppm capability. 

200 ppm Type TR5 
Fully approved to DEF 5115 -1 Pattern 
RFG5 -E. 10 ohms -1 MOhm (Approved 
range 10 ohm -470K) 2% and 5% 
selection tolerances E24 series of 
preferred values. Colour coded. A truly 
low cost (31,'3d per 100) resistor. 
Probably the most widely used film 
resistor in the U.K. today. The originator 
of triple rating, now available at a new 
low price which make 2% resistors 
cheaper than competitive 5% type, and 
allows standardisation on ONE resistor 
type and ONE selection tolerance. 

you need oxide reliability 
Electrosil Limited, PO Box 37, Pallion, Sunderland, Co. Durham. 
Telephone: Sunderland 71481. Telex 53273. 
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This is an illustration 
of sixty -two different 
power units 

Concealed behind this 41" x 5}" front panel is a standard range of parts 
manufactured in large quantities, resulting in low production costs. The saving is 
passed on to you without affecting the superior performance and high reliability. 
For example, you can have a pre -set unit in the range 11 to 28 volts at 4 amps 
for as little as £34. 

The 62 units in the new Series 30 range cover voltages from 0 to 500 with 
output currents up to 10 amps, depending on the voltage. A choice of protection 
circuits is available including 'crowbar' for your integrated circuits. 

For complete details of this new approach to power supply design send for 
Series 30 full -colour folder and price list. 

A.P.T Electronic Industries Ltd. Chertsey Rd., Byfleet, Surrey. Tel: Byfleet 41131. 
WW-024 FOR FURTHER DETAILS 
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Jack Peters 
uses a Weller 

at work 

and at home: 
Jack Peters knows the quality and reliability of the 

Weller soldering equipment he uses during the day - 
so he naturally chooses Weller for all the soldering jobs 

around the house. The same technical know -how and 

perfection go into both. 

The world's widest range of quality soldering tools 

offers : 

TEMPERATURE CONTROLLED IRONS with iron 

plated tips which control temperature without limiting 

Wireless World, April 1968 

performance. For mains or low voltage. 

RAPID SOLDERING GUNS. Instant heat models. Just 
reach for the solder . . . 4 seconds and the job's 
done. 
LOW INITIAL COST. The range of Marksman Irons - 
25, 40, 80, 120 £t 175 watt, -all have pretinned 

nickel plated tips. 

There's a Weller soldering tool for every job and every 

pocket. Send for full details of our range. 

Wefler Electric limited 
REDKILN WAY HORSHAM SUSSEX. Telephone: 0403 61747 

21 
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Eddystone 990R 
BRITISH MADE 

A NEW SOLID -STATE V.H.F RECEIVER 

The `990R' when used in conjunction with the matching `990S' 
provides continuous AM /FM coverage from 27 to 870MHz. 
A common Panoramic Display Unit is available for use with 
both receivers. 

FEATURES 
The '990R' tunes 27 to 240MHz in four switched 
bands. 10MHz markers from crystal calibrator for 
scale checking. 
A.M, F.M, and C.W reception ; video output available 
at A.M, and F.M. 

Provision for crystal -controlled working on up to 
eight switched channels. Socket permits connection 
of external synthesizer for applications réquiring 
high -stability operation coupled with flexibility in 
frequency selection. 
Stability one part in 105 per C or one part in 106 per 
TC with crystal control. 
Standard 10.7MHz I.F with 200kHz and 30kHz 
bandwidth -narrower bandwidths to order. 

Spurious responses 50dB down. (Three signal 
circuits prior to mixer stage). 
Low and high level outputs available from I.F 
channel; 10.7MHz input provided for external 
converter. 
Noise factor of the order of 10dB. 
Audio outputs for external speaker, headset and 
line. Built -in monitor speaker for convenience in 
rack installations. 
Audio response level within 6dB from 200Hz to 
10kHz. Output 500 mW. 
Operates from 12V D.0 or 100/130V and 200/260V 
40 -60Hz A.0 supply. 

Full technical specification available from : A MARCONI COMPANY Eddystone Radio Limited, Alvechurch Road, Birmingham 31. Telex: 33708. Telephone: 021 -475 2231. LTD /EOSe 
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the first low priced monolithic 

VOLTAGE REGULATOR 

MANUFACTURED BY NATIONAL SEMIC NDUCTOR 

3 UNREGULATED INPUT 

1 BOOSTER OUTPUT 

I CURRENT LIMIT 

8 REGULATED OUTPUT 

7 COMPENSATION 

6 FEEDBACK 

5 REFERENCE BYPASS 

4 GROUND 

1 Output Voltage Range 

2 Load Regulation 

3 Line Regulation 

4 Short -Circuit Current Limiting 

5 Operating Temperature Range 0 to + 70 °C 

6 Output Currents up to 5A with external transistors typ. ImA 

7 Standby Current Drain 

2V to 20V 

typ. 0 1% 

typ. 0 1% 

II FOR ONLY í2.4.8 
Prices for LM 300: 

1 -24: £2.16.11 
25 up: £2. 7. 4 

100 up: £2. 4. 8 

Please ask for detailed data sheets. 

The LM 300 is available ex -stock from us -24 hour delivery - 
as for a wide range of other semiconductors -ask for our 

catalogue. 

RBSTRa ELECTRONICS LTD. 
275 KINGSTREET HAMMERSMITH LONDON W.G. RIVerside 3143 TELEX 24443 

In Switzerland: DIMOS AG, 8048 Zurich, Badenerstrasse 701. Tel: 62 61 40. Telex 52028 
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EAGLE ANNOUNCE AN IMPORTANT NEW TEST INSTRUMENT 
MODEL KEW.66 brilliantly designed and engineered for versatile, 
accurate and dependable measurements. 
10 overlapping voltage ranges on both AC and DC measuring from 
1 to 1,000 Volts at 20,000 O.P.V. sensitivity. 
4 overlapping resistance ranges measuring from 5K to 5 meg ohm. 
4 overlapping DC current ranges measuring from 50mA to 500mA. 
Additional, decibels, inductance, capacitance and up to 350 mV measurements 
are provided. Features include Overload Protection Circuit, 
4" mirrored meter scale, and sealed operating components. 
Each instrument is supplied in a fitted carrying case, 
complete with test leads, battery and manual, Guaranteed 12 months. 
Size: 7 9/32" x 4" x 1 47/64 ". 

Distributed by 
B. Adler & Sons (Radio) Ltd. 

Instruments Division 
Coptic Street. London. W.C.1 

EAGLE VERSATILITY AND RELIABILITY FOR ONLY 9 GUINEAS 
WW -028 FOR FURTHER DETAILS 
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OUR ORGANISATION draws upon 
the resources of electronic valve 
manufacturers all over the world. 
It responds immediately to your 
requirements. Oui new catalogue of 

over 1,000 specific types is available 
to bona -fide users through the 
Wireless World reader service. 

SPECIAL 
CV4010 : CV2578 : 

CV2134 
The special needs of 
Government Establish- 
ments and Depart- 
ments are regularly 
catered for by us. 
Our stocking policy 
ensures positive ability 
to supply even obscure 
types. 

can assist all 
electronic valve 
users 

ROUTINE 
ECC83 12AX7 : 2D21 EN91 : 6AK5W/ 
M8100 : ECF82;6U3. 
We supply many thousands of these and 

similar everyday valves to both small and 

large equipment manufacturers. 

DIFFICULT 
6A W8A : 6D K6!8136 : 5643 : 

12BY7A 
Users of American instrumentation 
rely upon us to provide a speedy 
replacement service in valves not 
easily obtainable in this country. 

Over 100,000 valves a year are specially 
aged and then rigorously selected by us 
for one computer manufacturer alone. 

The largest independent specialist 
in valve distribution 

PINNACLE ELECTRONICS LTD., ACHILLES STREET NEW CROSS LONDON S.E.14 

Telephone : All departments - 01 -692 7285 Direct orde rs - 01 -692 7714 
WW-029 FOR FURTHER DETAILS 
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Ea ADVANCED STATE-OF-THE-ART PRODUCTS 

2 -Phase Sensitive Voltmeter Features 

Phase -Locked 
Integrating Voltmeter Model 110 

Applications for Model 110 include bridge measurements with 
simultaneous in -phase and quadrature null- detection. High 
sensitivity measurements are possible of inductance, capacitance 
and resistance and consequently of temperature, force, pressure, 
displacement, strain, creep etc. 
There are also applications in radio astronomy, biological studies, 
oceanography, vibration analysis, pulsed nuclear resonance, 
thermal conductivity, Hall effect measurements, spectrum analysis 
and VSWR measurements. 

* Recovery of signals 60dB below white noise 

* Hum rejection 100 dB 

* Simultaneous IN -PHASE and QUADRATURE indication 

* RC filters no ringing rapid recovery 

* Adjustable selectivity 

* Nuvistor input stage low noise high impedance 

* 0.1 nanovolt f.s.d. with input transformer (low temp.) 

* Total signal indication with warning of overload 

The instrument can be useful in any application calling for the 
recovery of signals buried in noise and where a reference signal is 
available. 
ASL also manufacture a range of automatic and hand -set precision 
bridges and potentiometers based on synchronous detection and 
high accuracy inductive ratio -arms. 
ASL policy is to develop and manufacture advanced state- of -the- 
art measuring instrumentsand to maintain close liaison between the 
Company's Research and Development Department and National 
and University Research Establishments. 
ASL is British owned and financed. 

Automatic Systems Laboratories Ltd 
CONSTRUCTION HOUSE GROVEBURY ROAD LEIGHTON BUZZARD 
BEDFORDSHIRE ENGLAND TEL: LINSLADE 4624 

WW-030 FOR FURTHER DETAILS 
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Ask us NOW for 
further information. 
Please quote Ref. W4 /V 

The best pick -up arm in the world 

Only S.M.E. Precision Pick -up Arms offer all these features Choice of arm length Model 3009 (9in.) or Model 3012 (12ín.) for 
still lower tracking error -of special importance with elliptical styli low inertia High precision ball races and knife -edge 
bearings for minimum pivot friction Linear offset chosen for lowest distortion Automatic slow- descent with hydraulic 
control Bias adjuster calibrated for tracking force Exact overhang adjustment with alignment protractor Precise tracking 
force from 1-5 grams applied without a gauge Shielded output socket Low capacity 4ft. connecting cable with quality plugs 
Light -weight shell Camera finish in satin chrome, gun -black and anodised alloy Comprehensive instructions Rational 
development -all improvements can be incorporated in any existing Series II arm. 

For sales and service ring Steyning 2228 

S M E LIMITED STEYNING SUSSEX ENGLAND 
WW -031 FOR FURTHER DETAILS 
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Goodmans 
welcome you... 

... to Room 434 at the Hotel Russell at the London Audio Festival - 
19th - 21st April (Trade and Export on the 18th) 

See and hear for yourself how well- mannered High Fidelity can be. 
Handsome yet unobtrusive, truthful in the highest degree -handling your discs and favourite 
broadcasts with gentle precision -controlled power. 
Technically superb - Goodmans Audio Suite is designed for the man who knows a good 
thing when he hears it -and who appreciates visual elegance -with technical excellence 
built -in. 
Amplifier and Tuner design - and size -matched. Available in Teak or Walnut finishes to 
order. Transcription Record Player complete in the same elegant idiom and a choice of 
handsome loudspeaker enclosures to suit your ear and your living -room. All with the 
Goodmans reputation behind them and all top -flight true High Fidelity products. 

Goodmans Loudspeakers Ltd Axiom Works Wembley Middx Tel : 01 -902 1200 
WW -032 FOR FURTHER DETAILS 
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Normal 
Telephone Service 

from anywhere 

- with full 
dialling facilities 

The Pye Pioneer provides a two -way 
radiotelephone link to the nearest 
telephone exchange in remote areas 
where land lines are impracticable or 
too costly. With the exception of very 
short distances, it is cheaper to specify 
the Pioneer than a conventional cable 
link which has copper conductors. 

i 

'Pioneer, 
Radiotelephone 

"11111411r 
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Provides normal telephone service 
Fully transistorised 
Use with automatic or manual exchanges 
Designed for unattended operation 
over long periods 
Facility for fitting privacy equipment 
Weatherproof cabinet 
Optional single antenna operation 

PYE TELECOMMUNICATIONS LIMITED, CAMBRIDGE, ENGLAND.TELEPHONE CAMBRIDGE 61222, TELEX 81166 

WW -033 FOR FURTHER DETAILS 
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IF THIS 
IS NOT THE 
ONE YOU 
WANT WE STILL 
HAVE A FEW 
MILLION OTHERS 

Otryrtg 
I\ 

"3"1 

VALVES FOR: 

Radio and Television Manufacturers. 

Radio and Television Service Departments. 

Radio Relay Companies 

Audio Equipment. 

Electronic Equipment. 

Instrumentation. 

Computers. 

Marine Radar 

Communication Equipment. 

Research and Development. 

Government Departments. 

Aircraft Military and Civil. 

Ministry of Aviation Approved Inspection. Air Registration Board 

Approved Inspection. 

For quality, reliability and world -wide availability. rely on 

Hall Electric's speed, intelligence and reputation. 

I7 HALTRON 
RADIO VALVES & TUBES 
Hall Electric Ltd., Haltron House, Anglers Lane, London, N.W.5. 

Telephone 01 -485 8531 (l0 lines). Telex: 2 -2573. Cables: Hallectric, London, N.W.5. 
WW-034 FOR FURTHER DETAILS 
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Copyright British Trans - Arctic Expedition. 

The British Trans -Arctic Expedition needed an utterly reliable 
battery which would operate in the sub -zero temperatures of 
the first surface crossing of the Polar Cap. 

Mallory made it. 

What can we do for you? 
Early in 1968 the British Trans -Arctic Expedition set out to 

accomplish the first surface crossing of the frozen Arctic. This 
Trans -Polar journey of 3,800 miles will take them approximately a 
year and half. In order to keep the four -man team supplied through- 
out this period, The Arctic Research Laboratory and Royal Canadian 
Air Force are making a number of supply drops. 

A battery was needed to power the Elliott radio survival and 
homing beacon which is being used to transmit the location of the 
party -a battery upon which four men's lives could depend. 

Mallory made it. 
The SKB 1064 is specially designed to work under a wide range 

of conditions. Tests have proved that this mercury system operates 
even at temperatures which will freeze sea -water solid. The capacity 
and performance of the Mallory mercury cell in hostile environ- 
ments has meant that it has found many applications in equipment 
ranging from fingertip lighting for astronauts in space to deep -sea 
photography at a depth of 30,000 feet. 

If you're considering a battery system for a new product, think 
of what Mallory can do for you. Our sales and application engineers 
are always at your service. Contact our Manager, U.K. Sales, at 
Mallory Batteries Limited, Gatwick Road, Crawley, Sussex Crawley 
26041 or get in touch with our nearest industrial distributor. 

Mallory Industrial Distributors: 
BIRMINGHAM Messrs. Havent & Co.. 112 114 Pritchett Street. Birmingham. 6. Aston Cross 4301 
BRISTOL Wireless- Electric Ltd., "Wirelect House ", St. Thomas St., Bristol, 1. Bristol 294313 
BURNHAM -BUCKS Gawt Distributor Services Ltd.. The Red House, High Street, Burnham, Bucks. Orchard Grove 694 
CARDIFF South Wales Wireless Installation Co. Ltd., 121 City Road. Cardiff. Cardiff 23636 
COVENTRY Coventry Factors Ltd.. Upper Well Street, Coventry. Coventry 21051 
CRAWLEY S.A.S.C.O., P.O. Box 20, Gatwick Road, Crawley. Sussex. Crawley 28700 
GLASGOW British Electrical S Mfg. Co. Ltd., 183 St. Vincent Street, Glasgow, C.2. City 4131 Harper Robertson Electronics Ltd., 97 St. George's Road, Glasgow, C.J. Douglas 2711 S.A. S.C.O.. Factory 13B, Carbrain Industrial Estate, Cumbernauld, Glasgow. Cumbernauld 410 
HARLOW Standard Telephones 6 Cables Ltd., Electronic Services Sub -Division, 
Edinburgh Way, Harlow. Essex. Harlow 26811 
HITCHIN S.A.S.C.O., Hunting Gate, Wilbury Way, Hitchin, Herts. Hitchin 2242 
Roberts Electronics Ltd., 17 Hermitage Road. Hitchin, Herts. Hitchin 50551 2 
LEEDS A. C. Farncl I Limited, 81 Kirkstall Road. Leeds. 3. Leeds 35111 
LONDON British Electrical & Mfg. Co. Ltd.. 10 Rushworth Street. London 5.E.1. WATerloo 7731 Cables & Components Ltd., Coronation Road, Park Avenue. London N. W.10. ElGar 2266 
Edmundsons Electronics. 60 -74 Market Parade, Rye Lane, London S.E.15. New Cross 9731 Lugton 6 Co. Ltd., Mr. Lun. Radio House, 209 -212 Tottenham Court Rd., London W.1. Museum 3261 
NEWCASTLE British Electrical & Mfg. Co. Ltd., Clavering Place. Newcastle- upon -Tyne, 1. Newcastle 22416 
J. Gledson d Co. Ltd., Newbiggin Lane, Westerhope, Newcastle- upon -Tyne, 5. Newcastle 869033 
NORTHAMPTON E.M.F. (Electrical) Ltd., Dunster Street, Northampton. Northampton 37316 
POY NTON Scientific Furnishings Ltd., Electronics Division, Poynton, Cheshire. Poynton 2215 
SHEFFIELD Needham Engineering Co. Ltd., P.O. Box 23, Townhead Street, Sheffield, 1. 
Sheffield 27161 

SUNDERLAND British Electrical & Mfg. Co. Ltd., 16 17 Bridge St., Sunderland. Sunderland 70567 

It's good business to do business with Mallory 

WW-035 FOR FURTHER DETAILS 
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controlled soldering starts with an Enthoven preform 
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New free booklet describes 
the complete range of 
Enthoven Solder products. 
preforms among them. 
Ask now for your copy 
of 'Soldering with Enthoven'. 

The right amount of solder, in the right place, every time. The right alloy 
to suit the surfaces to be joined. The right flux for effective wetting. The 
right heat -source. Enthoven know about this kind of thing, will give 
advice, supply preforms -cored or solid. Controlled soldering means 
economical soldering. Soldering with Enthoven preforms saves solder, 
time and wastage. Cuts costs. Produces a stronger, cleaner job. 
Enthoven supply washers, rings, shims and strips in a wide variety of 
alloys, cored and solid, and design to meet special requirements. 

r r -- ENTHOVEN 
-- SOLDERS LIMITED r--- 

L 

J L 

Head Office and Sales Office 
Dominion Buildings, South Place, London, EC2 

Telephone: 01 -628 8030 

,000000000000000000000000000000000000000004 .. 
AlEti Ala AIN All 

Wireless World, April 1968 
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SOUND 
I ö Ö 

M1E 

REQUIRE 
SYSTEMS 

and ELECTRONICS 
HIGH PERFORMANCE COMPACT MODULAR CONSTRUCTION RACK OR CONSOLE MOUNTING 

MODULAR AUDIO MIXERS 
Model MXT 6 Assemblies offer a combination that will 
fulfil every requirement for pre -amplifiers and 
mixing. From 4 to 22 channels can be utilised each 
with its own independent Gain control and with overall 
Master Gain. Treble and Bass controls 

For mounting in Cabinet Rack or Console on 19" 
standard panels- finished gun metal two tone blue or 
to requirements -Microphone. Tape. Gramophone. 
Radio and Priority Tone Signal Modules. 

MODULAR AUDIO AMPLIFIERS 
Audio Power Amplifiers having outputs of from 10 to 80 
watts and to operate in conjunction with MXT /6 Mixing 
Assemblies. Silicon Transistorised throughout- stable 
high performance-overload and output protection - 
distortion better than 5% 20 Hz to 1 5.000 Hz- output 
15 ohm and 100 volt to line. 

Integrated Mixer /Amplifiers Models A25-30 watts. and 
A80-60 watts. having inputs for two Microphone 
Channels balanced at 30 ohm, Auxiliary inputs for 
Microphone, Gramophone and Tape. each channel 
independently controlled. Overall Master Gain Control. 
Treble and Bass tone controls giving + 12db lift and cut. 

AUDIX SOUND SYSTEMS & ELECTRONICS STANSTED ESSEX Telephone: STANSTED 3132/3437 

WW-037 FOR FURTHER DETAILS 
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TIMER SIMMEDIATE DESPATCH 
MICRO SWITCHES 

PROCESS TIMERS 
LATEST ADDITION TO OMRON RANGE 

Solid State 
Process 

Timer type 
TDS 

Latest circuit pro- 
vides prolonged 
accuracy 

1% ACCURACY 
OCTAL BASE PLUG -IN 
CONTACTS 
CIRCUIT CONTAINS BUILT -IN VOLTAGE STABILISER 

Timed out 5 amp C 0 
Instantaneous IS amp normally open 
30 sec and 60 sec Linear dials 
110 and 240 VAC operated 
Approximately C10 dependent on quantity 

SYS MINI -TIMER 
SYNCHRONOUS MOTOR & 

CLUTCH 

* IO MILLION OPERATIONS 

* Instantaneous & Timed 
out 3 AMP contacts. 

* Repeat Accuracy ;", 
IO secs to 28 Hrs. May also 
be used as impulse start 

and automatic reset. 

£9.15.0 approx. dependent on quantity. 

611 -T Delay Relay 
* 2, 5, 15 & 25 

secs. Delay. * 15 amp. c o 
micro - switch 
fitted * LARGE RANGE 
OF A.C. & D.C. 
COILS. 40 - each, 

dependent on quantity. 

AT -10 PNEUMATIC TIMER -delay relay 

* Fully adjustable up to 200 
seconds. Fitted with 15 amp. 
S.P.D.T. switch. 

* One model provides delay after 
energise or delay after de- 
energise. 

approx. £6.0.0 
dependent on quantity. 

TEMPERATURE CONTROLLER TYPE THP 
THERMISTOR OPERATED OCTALBASE PLUG IN 
COMPACT 

Temperature ranges up to 240 C 

Output contacts .4 amp 
Accuracy 2% full scale 
Approximately LIS dependant on quantity 

STP Sub -Mint Process Timer 
SYNCHRONOUS MOTOR & CLUTCH 

Matchbox size r frontal area. 
Automatic re -set. 
*PLUG -IN OCTAL 

BASE 
*INSTANTANEOUS 

AND TIMED OUT 2 
AMP CONTACTS 

*RANGES: IO SECS. 

TO 36 MINS. 

approx. £55,0,0 each. 

MAINS OPERATED YL2 GPA PROXIMITY SWITCH * FOR BATCHING, CONVEYORS, MACHINE TOOL CONTROL, PACKAGING, SORTING, etc. * SENSES FERROUS OBJECTS * NEEDS NO MECHANICAL FORCE OR PRESSURE TO OPERATE * SOLID STATE SENSING HEAD INCLUDES CONSTANT VOLTAGE CIRCUIT 

approx. £11.0.0 dependent on quantity. 
OTHER INDUCTIVE AND CAPACITY TYPES AVAILABLE 

U.L. APPROVED (Appr. No. 32667) U.S. MIL. SPEC. ALWAYS AVAILABLE FROM STOCK 

SSG 

* I MILLION OPS. 
S amp. c o Sub- minia- 
ture Micro -switch. 

I 2/5 each per 1,000 

LIMIT SWITCH 

WL 10 FNJ 
* IO AMP 2 CIRCUIT * 5 INCH FLEXIBLE 

ACTUATOR 

AS ILLUSTRATED 

VAQ * IO amp. c o 

PUSH BUTTON 
Panel mounting. 
Buttons six 

o colours. 

äT1 4 2 each 

aper 250. 
.'3' 

HEAVY DUTY PUSH -BUTTON SWITCHES 
7different panel mounting 
actuators including; knob, 
key, and lever, as well as 
push on /push off. Up 
to 4 switch blocks can 
be fitted. Dust and 
splash proof, D /Pslow 
make and break, 5 

amp rating. Full lit- 
erature on request. 

VV-15-1A 

* 15/10 AMPS. c,'o * 100,000 ops. 

1 /8 each per 1,000 
Single Throw 1.4 each 

AS LOW AS 47/7 EACH. 

FIVE OTHER STANDARD TYPES 
AVAILABLE 

OTHER SIMILAR 

V -10 -IB 
* I MILLION 
OPERATIONS. * 10 amp. cb. 

* COMPARE OUR SPEC. 
I, OUR PRICES WITH 

TYPES. 

Screw Terms. 2/2 each per 1,000 

V -10 -1A Solder Tags 1 II each per 1,000 

VV -15 1C2 187 Amp Tags 216 each per 1,000 

NEW ! Approx. 4 - each per 1,000. CCR -5 

Inc 
Light force wire operated Micro -switch. 
Designed for even more economical coin 
operation mechanism. 

AS USUAL WE WILL BE EXHIBITING AT THE "INSTRUMENTS ELECTRONICS 
AND AUTOMATION EXHIBITION" AT OLYMPIA DURING MAY 

,Dt WW PRECISION CONTROLS 
OMRON LTD: 313 Edgware Road, London, W.2 Tel.: 01 -723 2370 01- 262 -8584 

WW-038 FOR FURTHER DETAILS 
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Photo reproduced by kind permission of Women's Journal 

A well paid job, security and everything that goes with it can be yours. Look at the 
situations vacant columns in the newspapers; notice the huge demand for 
technologists such as electronics, nuclear and computer systems engineers, radio 
and television engineers, etc. There are many senior positions requiring just the 
up -to -date, advanced technical education which CREI Home Study Courses 
can provide. 

CREI Programmes are specialised and job -related. Time spent on a CREI 
Technical Course pays immediate dividends in greater effectiveness and productivity 
on the job. 

Take the first step to a better job now -enrol with CREI, the 
specialists in Technical Home Study Courses. 

CREI) PROGRAMMES 
ARE AVAILABLE IN:- 
Electronic Engineering Technology 
Industrial Electronics for Automation 

Computer Systems Technology 
Nuclear Engineering Mathematics 
for Electronics Engineers Television 
Engineering Radar and Servo En- 
gineering City and Guilds of London 
Institute: Subject No. 49 and 
Advanced Subject No. 300. 
C.R.E.I. (London), Walpole House, 173-176 Sloane Street, London SW1 

II______ Ell _ =MO _____ 
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Please send me (for my information and entirely 
without obligation) full details of the Education 
Programmes offered by your Institute. 

My interest is City and Guilds please tick 
General 

NAME 

ELECTRONICS 
EXPERIENCE WW ioz 

1 
1 

1 

C.R.E.I. (London), Walpole House, 1 
173 -176 Sloane Street, London, S.W.1. 

Ili __ NM= MOM MINIM ____ 
A Division of Mc Graw -Hill Inc 

WW-039 FOR FURTHER DETAILS 
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ö R,ADIONIC 
RADIO & ELECTRONIC CONSTRUCTION SYSTEM 

For professional or private use: 

* INSTRUCTION 

1, EXPERIMENT 

. DEVELOPMENT 

An absorbing and exciting medium 

A No. 4 SET :nd 6- TRANSISTOR SUPERHET 

Clear, simple versatile, this rugged system can build almost 
any electronic circuit. It is used by hundreds of educational 
establishments throughout the U.K.- Universities, Technical 
Colleges, Schools, the Armed Forces and Industry. 
Selected by the Council of Industrial Design for all British 
Design Centres. Featured in Sound and Television broadcasts. 

The system is beautifully engi- 
neered from top quality British 
components. No soldering. No 
mains. No prior knowledge 
needed. Simply arrange com- 
ponents on perforated trans- 
parent panel, position brass 

fix with 6BA nuts and circuit 
works with full efficiency. You 
can then dismantle and build 
another circuit. Your results 
are guaranteed by our Technical 
Department and News Letter 
Service. All parts available 
separately for conversion or 

connecting strip underneath, expansion of sets. 

No. I Set C6 0 2d. 14 Circuits (Earphone) 
No. 2 Set C7 I Sd. 20 Circuits (Earphone) 
No. 3 Set CI I 2 7d. 22 Circuits (7 x 4in. Loudspeaker out- 

put) 
No. 4 Set LIS 3 8d. 26 Circuits (include 6 Transistor and 

If 

reflex superhets) 
Prices (Post Free) 

, --1 
. . .. ._ _:¢r---=-! 
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Theoretical Circuit. Practical Layout 

Our 'E' Series of basic electronic circuits is available separately. 
(See Electronic Organ above) 

SEND FOR DETAILS OF E 508 -OUR DIGITAL COMPUTER 

UNIQUE! Our "No soldering" printed circuit board for super - 

het portable. Simply insert components and tighten nuts. 

Full details from: 
RADIONIC PRODUCTS LIMITED 

STEPHENSON WAY, THREE BRIDGES 
CRAWLEY, SUSSEX 

Tel.: CRAWLEY 27028 Trade Enquiries invited 

WW-040 FOR FURTHER DETAILS 
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WIßEWOUND 

ADJUSTMENT 

POTENTIOMETERS 

NOW AVAILABLE 

AT 9'6 EACH 
FOR LARGE QUANTITIES 

and still ex- stock! 

A high quality sub- 
miniature, trimming 

potentiometer. 
Resistance Range 

10'_2 to 201(1_2. 

Temperature 
Range 

55 C to 150 C. 

Full details of these 
and other types from 

w 
(LONDON)1T0. 
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We make our monolithic 
capacitors in Britain 
Monobloc ; an advanced 
product for sophisticated 
applications. A tiny 
component that has become 
the most exciting prodigy 
this side of the Atlantic. 
Its capacitance is vast, its 
size minute- uptp1 ufin 
0.3 x 0.3 x 0.1 in. (nine 
times smaller than a postage 
stamp). This capacitance - 
to- volume ratio is achieved 
by the unique monolithic 
construction. Wafer -thin 
ceramic dielectrics and 
platinum electrodes are 
fused into a solid, layered 
structure, to give a 

volumetric efficiency 10 to 

100 times that of 
conventional capacitors. 
It's a rugged little device. 
The layered construction 
gives excellent stability and 
resistance to every form of 
shock and environmental 
stress. 
We manufacture a preferred 
range, concentrated on the 
individual requirements of 
the British designer. There 
are other configurations 
available for more 
complicated designs : 

glass- encased, precision 
moulded, phenolic coated, 
and unencapsulated chips 
for hybrid integrated circuits. 

WW -042 FOR FURTHER DETAILS 

The monolithic capacitor is 

already a pretty important 
contribution to the progress 
of modern electronics - our 
Monobloc Ceramicon design 
caters for projects of the 
future. 
Contact us for the full details. 
Technical Sales, 
Erie Electronics Limited,* 
South Denes, 
Great Yarmouth, Norfolk. 
Phone: 0493 4911 
Telex : 97421 
Monoblocs are to be featured in the 
1968 edition 6 catalogue of 
S.T.C. Electronic Services. 
Monobloc and Ceramicon 
are registered trade marks. 

'Formerly Erie Resistor Limited. 
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utters CERAMICS 
for the ELECTRONIC INDUSTRY 

(and Electrical Appliance Manufacture) 

Frequelex -for high- frequency insulation. 

Refractories for high- temperature insulation. 

Bullers porcelain for general insulation purposes. 

Meticulous care in manufacture, high quality 
material, 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 

WW -043 FOR FURTHER DETAILS 
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ERTL 

Instantly removes 
unwanted solder from 
printed circeits and 
other joints. Saves 
time, increases pro- 
duction. eliminates 
risk of dan-age to 

components. 
79 ¡6 

Available ow from 

W.GHEEN WOOD 

INSTRUMENIS LTD 
21 GERMAIN STREET, 
CHESHAM, BUCKS 

Chesham 
4808/9 

WW -044 FOR FURTHER DETAILS 
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'Technicians 

Marcel Over 

The Complete 

Perfection 

Model JR -500SE 
CRYSTAL CONTROL TYPE DOUBLE CONVERSION 

COMMUNICATION RECEIVER 
* Superior stability performance is obtained by the use of a crystal 

controlled first local oscillator and also, a VFO type 2nd oscillator. 
* Frequency Range: 3.5 MHz -29.7 MHz (7 Bands) 
* Hi-Sensitivity: 1.5-íV for 10 dB S N Ratio (at 14 MHz) 

* Hi-Selectivity: = 2 KHz at -6 dB 6 KHz at -60 dB 

* Dimensions: Width 13', Height 7', Depth 10'. 

TRIO 
a product of TRIO Corporation,Tokyo,Japan. 

Sole Agent for the U K. 

B. H. MORRIS & CO., (RADIO) LTD. 
8488, Nelson Street, Tower Hamlets, London E, I. Phone: 01-790 4824 

Model 9R -59DE 
BUILT IN MECHANICAL FILTER 8 TUBES 

COMMUNICATION RECEIVER 
* Continuous coverage from 550 KHz to 30 MHz and direct reading 

dial on amateur bands. 
* A mechanical filter enabling superb selectivity with ordinary IF 

transformers. 
* Frequency Range: 550 KHz to 30 MHz (4 Bands) 
* Sensitivity: 2 iiV for 10 dB S N Ratio (at 10 MHz) 
* Selectivity: ±5 KHz at -60dB ( -1.3 KHz at -6dB) When use the 

Mechanical Filter 
* Dimensions: Width 15'. Height 7', Depth 10'. 

TO: B.H. Morris & Co., (Radio) Ltd. 

Send me information on TRIO COMMUNICATION 
RECEIVERS & name of nearest TRIO retailer. 

NAME : 

ADDRESS : 

ww 
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Porcelain '\ Steatite 

PARK ROYAL PORCELAIN CO LTD 
INCORPORATING V.G. PORCELAIN CO LTD 

GORST ROAD 

PARK ROYAL 

LONDON, N.W.10 

Telephones: 
ELGAR 1411/7 

Telex: 
London 25589 

WW -046 FOR FURTHER DETAILS 
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NOT WIRE 

STRIPPER 
FOR 

PILE INSULATION 

NEW! 

Available now from 

21 GERMAIN STREET, 
CHESHAM, BUCKS 

Chesham 
4801/9 
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1111M..111 

Its easier... 
to find small components in 

a transparent raaeo drawer cabinet 

w.J 

MODEL 36 A 

l' 4.10.0 

It keeps all your transistors, bulbs, screws, 
bolts, nuts, etc. VISUAL, ASSORTED 
AND ALWAYS AVAILABLE 

THE MOST COMPACT SYSTEM FOR 
STORAGE OF SMALL ITEMS 

see at a glance avoids searching 
heavy gauge reinforced steel frames 
transparent, dividable plastic drawers 
self -supporting, standardized units 
stackable or suspendable for speedy 
erection or alteration into larger sec- 
tions 
more than 20 different models 

FOR MODERN AND EFFICIENT STOR- 
AGE OF ALL SMALL COMPONENTS 
INSIST ON 

For detailed information and 
illustrated brochure write to 

RAACO (London) Ltd., 
52 54 High Holborn, 
London W. C. 1 

WW-048 FOR FURTHER DETAILS 

EDDYSTONE COMMUNICATION 
RECEIVERS 

For the Professional or Amateur user who likes the Best. 

HIRE PURCHASE TERMS 

840C 

L66 

Model Cash 
Price 

Deposit 12 mthly. Total 
of M.P. Price 

24 mthly. 
of 

Total 
H.P. Price 

EC10 £53 £15 £3 8 2 555 18 0 £1 19 2 £62 0 0 

840C £66 £16 10 0 £4 8 S £69 15 0 £2 7 6 £73 10 0 

6635 £60 G 3 £15 6 3 £4 0 7 £63 13 3 £2 3 0 £66 18 3 

940 £133 £34 £8 17 3 £140 7 0 £4 14 9 £147 14 0 

EA12 E185 £47 £12 7 3 £195 7 0 66 12 3 £205 14 0 

Payments over 30 months if desired. 

Quotation on request. 

Delivered Carriage paid by Passenger Train. 

CARRIAGE PAID 

Telephone AINTREE 1445 

. e 1/, ..: I i .0 r r'o M/ l 777f ill / 1 

The Eddystone 
Specialists 

SERVICES LTD. 
51 COUNTY ROAD 

LIVERPOOL, 4 

ESTAS, 1935 
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M. R. SUPPLIES, LTD., 
(Established 1 935) 

I -ells I. .. ..,I :. u.bgdi, r. .,1 1:1'-1'OD.CI'): 51 VI' 1-101 \L. whet. ,Les the Jon 
In+lant .I nits 'r. vg'1,9AIt,/artion moored. Prism. nett. 

FANFLOW EXTRACTOR FANS. 1 n,loubd.dh- ion -d.) greate.l bargain for tonedk nr iudn -iti i 

For 200/23ti ,011, t.t. -,,duff c,.. It. I,rr hole. 1:..ill' LnlAlbn 1, Mint wrarlterl.nn.l lo.., no 
hie 1. ola wh,' ,tor writ, be,l on and .I,..o,l when ml. Orals n'.h.. n1ù. Orlr nett prier 

£B. 15'- Idrgwlrh 4,01. 

ELECTRIC FANS 11'01,-11. her rs I ratting or blow fug. The anti eteeptiuual otter ire lams yet 
:', i,. 21ä;23n ... \.C. I.nI n.,lM,i. ,.tor - ilrnt r rating. 2,a19r r.p..n. duty Stili 1'.1'.31. Oral, 

4 t u,. .gnaw and Sin. ,1 y,. brat for .lonedk or ind,ulrial use. Easy uronrt h.g. £3!5 ('ir 
SMALL GEARED MOTORS. In addition to nor wall know range (List (:31.314). we offer s,. 
open type 9P Unil...r n 230 ,. \.C.. I, t,. 12. 24. 90 r.h um., appros. Sin. long, with Ih.. L:nn 
projection each .kle and cuclon,.l wwrb.,s. Nnitahle for di,pla) wnrk and many 1ndu.irla1 nc., 
Only 69/6 
SYNCHRONOUS TIME SWITCHES. 1 Our ,cry p..nnlao speciality). 200,250 v. 30 e. for accurate 
pre-set xwitehiug oleral Lou., 9a,gamro 9.234 pros kung up to 3 on off operation. per 24 horn 
at any eh,neu time. with day -,,Hitt lug device tune, optional). Capacity 20 amp.. lwm9peslly 
bowed 41n. dkr is 49. ,1n,e,. 551186 (.lm. 41n1). Ahs, xaune excellent make new Domestic Model. 
no wiring anti easy etth.g arid Inatallatlnu. Portable with lead and 13 -amp. plug game .1. 
a. abate Ile.. Dat.on.itt hig). 54/9/6 ('Id, 4/0). Full tint rust ions sent with 
IIJIATURE COOLING FANS. 219t1230 e. A.C. With open type lmdoet ion mobil. (no huterfen," 
Overall aiu, :; Z'. in... 2' in. Pitted 0.1.1Aded metal lumenrr. Meal for projection lamp r.'.' 
light ,lot) ...Dorton, rte,., still only 28,6 (des. 4 /6). 

MINIATURE RUNNING TIME METERS laangalunl. We hue great .Ieu1101114 for thh reniarkalle 
milt anti can 1111.. nnpply immediately from stock. 200/200 v. 30 c. sruchrononc. /'punting up 
to 9.9911 hour.. with 1 /109h imlicator. Only I; ill,.gnare, with cyclometer .l W, depth Sin. Rant 
industrial and donestk applkalk,n, to makere the Dinning in, of any electrical apparatus, 
easy to install, 60/- planet pakll 
AIR BLOWERS. Highly efficient mill. tilted induction totally P111+1/1,41 motor :'30/239 ,. 50 e. 
1 ph. 3L.lel 14D. 211, 1W CF3l (five ale) to 11.51'1,3l at .15 W1: I.ixe atom's.) 9 71n. Outlets 
21In, "t'oree, £8/10/- (.1.. iN/-). 31wle,l 141)27. 120 l'FM (free Air) to 40 1'1031 at 1:2 W(:, 9 r - 
.< Ut,,., outlet '211n. "i.. £11'15/6 pawn 31.). Model SD28. 200 11.31 (free air) I, 12: 1'1M at 
1.3 WO, 11 x 8 r. Utu outlet One ,q £13/1716 ides. 1 -.K. re,). 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (a+ ineutkurd And re, . turfed in many 
.tint, l Journal...). 700 /230 v. 30 r. 9elf-darting. fitted q,ludle,, f.:r hours, uni and central 

sweep second hands. Central o:r.hale fixing. Dia. 2tin. Depth behind dial only lh., Wish 
back limit cover, 35 - ('i,,. t 'i). 0.d of three brass hands hi sad plain style. For 3/71..11111. ' 
Ih,r 9/10 ilia. :IN set. 

SYNCHRONOUS TIMER MOTORS 19AUgamn). 2191/ 230 v. 50 e/, Self darting Sin. ilia. 1 

deep. Choice of follow iug speeds: I r.p-m.., 12 r.p.h., 1 ...pre. 1 rev. 12 hours. I rev. per 
Any one 3918 h1e,, 1 /0). .Use, hightnrgne m.v del (1:.8.1'.). 2; h,. . 2h.. I iii. 0 r,p.m.., 57 e 
Ides. 

COUNTERS (feeder- Itnol) Elerlrnin.gnelk, 24 t. D.C. 4 digit (91919) wit 1. push- b..11m,, noel, 
.once me 2'. 1x 1 :111. Very limited (pantity- at affable at £3/16,- each (do,. l;.i). 
RECTIFIERS. lull wave, bridges eleniurn, D,1'.. deliver- 230 s. 0.3 anon. mlukaur, 2; 1 v ;n.. 
Id, al for nprrat iug small shunt wound motor. Ina, .\,i'. 8!6 ids.. J 01. 

IMMEDIATE DELIVERY of Stuart Cealrilugal Pumps, iurhudfng sLùrde...Ierl 
Philipp Variable Translormen Iall loot' Is). 

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

(Telephone: 01 -636 2958) 
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TOWNLEY 
=e%1R, 

INTERNATIONAL 
RECTIFIER 

Quality Semi -Conductors. 

Complete Rectifier Assemblies up 

to thousands of Amps, Diodes, 

Thyristors, Zeners, Encapsulated 

Bridges, Photocells, Klipsel Surge 

Protectors. 

For experiment and teaching: - 
ZENER KITS, THYRISTOR KITS. 

Bulletins and prices on request. 

COMPONENTS 
DEPARTMENT 

6 R A D 

PRINTED CIRCUIT 

DRAFTING AIDS 

Save drafting time and costs. Self - 

adhesive shapes and tapes. Terminal 

circles -fillets -tees-elbows -uni- 
versal corners and mounting holes. 

Bulletins and prices on request. 

ENGLISH ELECTRIC 

GS FUSES 

for the protection of rectifiers and 

thyristors. 

Bulletins and prices on request. 

- KLIPPONF 

Rail Mounted Terminals and Ter- 
minal Blocks 0.5 -250 Amps. 

Bulletins and prices on request. 

PHONE TODMORDEN 2601 
WW -Ú49 FOR FURTHER DETAILS TO COMPONENTS DEPT ONLY 

H A R M S W O R T H , T O W N L E Y 

AND ASK FOR 
EXTENSION 1 

& C O T O D M O R D E N L A N C S 

TRANSFORMERS 

0.25 kVA to 300 kVA 

I phase and 3 phase 

EQUIPMENT 
DEPARTMENT 

LOW VOLTAGE HIGH CURRENT 

TRANSFORMERS 

with output currents of hundreds, 
thousands and tens of thousands of 
amps. 

I phase and 3 phase. 

DC POWER SUPPLIES 

For Magnets, Accelerators, Plating, Ano- 

dising, Spectroscopy, Plasma Arc, Tor- 

onto Arc, Electron Beams, Electrolysis, 

Welding, Quartz Lamps, Mercury Va- 

pour Lamps. From 100 W to 200 kW. 

VOLTMOBILES 

64 steps on load switching Auto - 

Transformers. I phase and 3 phase. 

200 -400 Amps. 

Zero to 100 " Volts or 125 "., of 

Input Volts. 

Voltmobiles Lre low -cost con- 

trollers, for furnaces, rectifier 
sets and other loads. 

PHONE TODMORDEN 2601 

LET US HAVE YOUR 

SPECIFIC REQUIREMENTS 

AND ASK FOR 
EXTENSION 3 

WW-050 FOR FURTHER DETAILS 

Wireless World, April 1968 

www.americanradiohistory.com

www.americanradiohistory.com


-{° RADFORD 
AUDIO LABORATORY INSTRUMENTS 

LOW DISTORTION OSCILLATOR (Series 2) 
An instrument of high stability providing very pure sine 
waves, and square waves, in the range of 5 Hz to 500 kHz. 
Hybrid design using valves and semiconductors. 

Specification 
Frequency Coverage: 
Output Impedance: 
Output Voltage: 
Output Attenuation: 
Sine Wave Distortion: 

Square Wave Rise Time: 
Monitor Output Meter: 
Mains Input: 
Size: 

5 Hz -500 kHz (5 ranges). 
600 Ohms. 
IO Volts r.m.s. max. 
0 -110 dB continuously variable. 
0.005% from 200 Hz to 20 kHz 

increasing to 0.015% at IO Hz 
and 100 kHz. 

Less than 0.1 microseconds. 
Scaled 0 -3, 0 -10, and dBm. 
100 V. -250 V. 50 ¡60 Hz. 
171 x II x 8in. 

Weight: 25 lb. 
Price: £ I50. 
Rack mounting version available. 

DISTORTION MEASURING SET (Series 2) 
A sensitive instrument for the measurement of total har- 
monic distortion, designed for speedy and accurate use. 
Capable of measuring distortion products as low as 0.002 %. 
Direct reading from calibrated meter scale. 

Specification 
Frequency Range: 20 Hz -20 kHz (6 ranges). 
Distortion Range: 0.01 % -100% f.s.d. (9 ranges). 
Sensitivity: 100 mV. -100 V. (3 ranges). 
Meter: Square law r.m.s. reading. 
Input Resistance: 100 kOhms. 
High Pass Filter: 3 dB down to 350 Hz. 

3 dB down to 35 Hz. 
Frequency Response: I dB from second harmonic of 

rejection frequency to 250 kHz 
Power Requirements: Included battery. 
Size: 17íx I I x8in. 
Weight: 15 lb. 
Price £120. 
Rack mounting version available. 

VOLTMETER (new item) 
A transistor operated voltmeter satisfying the requirements 
for audio frequency measurement. 

Specification 
Sensitivity: 
Calibration Accuracy: 
Frequency Response: 
Input Impedance: 

Meter Scaled: 
Power Requirements: 
Size: 
Weight: 
Price: 

I mV. -300 V. f.s.d. (12 ranges). 
2% f.s.d. 

I dB. 10 Hz -500 kHz. 
I MOhm. I mV. -300 mV. 
10 MOhm. I V. -300 V. 

0 -3, 0 -10, and dBm. 
Included battery. 
II }x6}x6in. 
7 Ib. 

£35. 

RADFORD LABORATORY INSTRUMENTS LTD 

Ashton Vale Road 
Bristol 3 
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there's a 

world of capability in 
/ 7aCO//1POA/EAIrs 
HIGH TORQUE BATTERY MOTOR 
Exceptional speed regulation over a wide Load /Voltage range. 

8 -12 Volts. High Efficiency. Low 
electrical interference. Many other 
high quality motors both A.C. and 
D.C. available in the small F.H.P. 
range. 

EMICOMPONENTS are designed by professionals and 
used in professional applications ranging from rockets 
to hi -fi. They are used by EMI themselves in the 
design and development of systems and equipment 
where no compromise is permissible - in quality per- 
formance or value. This is the reason for their constant 
reliability. The EMICOMPONENTS range includes A.C. 
and D.C. Motors, PET Capacitors, Miniature Rotary 
and Illuminated Push Button Switches and Miniature 
Transformers with outputs up to 20 VA. 
Send coupon for literature giving performance and 
dimensional details. 

EMI i EMI SOUND PRODUCTS LIMITED 
COMPONENT DIVISION.HAYES.MIDDX 
TELEPHONE: 01 -573 3888 EXT: 667 

Please send me details of the following EMICOMPONENTS: 

A.C. & D.C. MOTORS PET CAPACITORS MINIATURE 
ROTARY SWITCHES PUSH BUTTON SWITCHES 
MINIATURE TRANSFORMERS Tick appropriate_ square 

Name 

Company 

Address- 

Tel No 
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MAGNETIC RECORDING 
TYPE " A " 

space. Head 
easy wiring. 

Standard 1i2 track, Record Playback 
and Erase. Many special versions can 
be made to customers' requirements 
such as narrow track- raised track - 
or cut -away for cine use. Ideal head 
for dictating machines, etc. Size 
¡in. dia. by }in. long. The round 
body makes for easy azimuth adjust- 
ment and takes up a minimum of 

has internal screen and fly leads for 

TYPE "R" 
Size is din. square at the front 
with body ¡in. dia. by }in. long. 
Curved front I }in. radius. This head 
is available in a wide range of Record 
Playback impedances. Also available 
as Erase. This novel design possesses 
many advantages over comparable 
types - higher output - lower 
losses -extremely good H.F. res- 

ponse -very low noise pick up -has internal mumetal 
screen. Round body aids mounting arrangements - 
easy azimuth alignment. 

TYPE " DR " 
Exactly as Type R except body is 

,7Tin. square along its length provid- 
ing simple mounting arrangements. 
The Erase versions of R and DR types 
are double field heads. These are 
not just double gaps but two Erase 
heads in one, giving better than 
60dB erasure of a saturation ( 6dB 

on full record level), I kic recording at 31 i.p.s. 

TYPE "X" 
I/I - 1i2 - 2 2 and 2'4 Heads for 
=in. tape. Record; Playback and 
Erase Heads for high quality tape 
recorders. Size only #in. cube and 
available in a whole range of imped- 
ances. Excellent HF performance. 
efficient screening and very low 
crosstalk are features of the R P 

head, Mounting brackets are available 
for twin or triple head assemblies. 

TYPE "T" 
Built into a deep drawn mumetal 
case ensures complete shielding. 
Type T is the protruding pole type 
with special narrow track (as narrow 
as .002in.) and can be made as a 

Record 'Playback or Erase Head, or 
combined Record / Playback ' Erase 
Head, or even Record Playback and 
self -oscillatory Erase Head. The 

Erase track can be made wider than the R P track 
on the Combo Head, a fully screened lead is incor- 
porated as part of the head. 

BY 

SINGLE TRACK COMBO TYPE "X" 
Designed as a combined Record 
Playback 'Erase Head for the com- 
mercial market. such as telephone 
answering machines. Built into iin. 
cube deep drawn mumetal case it 
incorporates the R,P features of R- 

Type head. The Erase track is made 
wider than the R P track to ensure 
complete erasure and to overcome 
machine to machine alignment tolerances. 

TYPE " Z " 
A brand new concept in combination 
head design incorporating all the 
best features of the X -Type Head 
combined with integral erase facili- 
ties. Accurate gap alignment be- 
tween tracks makes this head emi- 
nently suitable for high quality 
stereo use. The one -piece deep 
drawn mumetal case (only }in. cube) 
ensures complete screening across the front as well 
as the sides. 

MULTITRACK 
Available to special order in Two - 

Four -Eight or Sixteen tracks, or to 
specification. These tracks are 
located by precision machined slots 
and track dimensions and positions 
remain consistent. The track to 
fixing base dimensions are held to 
tight limits and any tolerances are 
non -cumulative as each track is 

indexed from the base. Special 
purpose optical equipment ensures 
a high order of accuracy in the align- 
ment of the head halves. Erase 
heads, identically sized to the RIP 
head are available to special order. 

TYPE " W " ERASE 
Designed especially for the Cassette 
Type Recorder using . 1 Sin. wide tape. 
Built -in tape guides are a feature of 
this head. The Standard type now 
in production is # -track but a com- 
patible Stereo version will soon be 
available. The high Q factor of Type 
W Erase gives maximum economy in battery applica- 
tions. 

TYPE " W " R /P. 
The Record; Playback Head for 
Cassette Recorder incorporated in 
a deep drawn mumetal case ensuring 
complete screening. As an integral 
part of the head the mounting plate 
is of tempered Beryllium copper to 
provide a simple azimuth adjustment. 
The winding is centre tapped to give 
the option of presenting a lower impedance to bias 
and signal sources during recording. 

MARRIOTT MAGNETICS LTD. 
WATERSIDE WORKS PONSHARDEN PENRYN 

Telephone: Penryn 3591 -3363 

CORNWALL 

SPECIALISTS IN ALL TYPES OF HEADS FROM THE ECONOMY MASS -PRODUCED ARTICLE TO THE VERY 

HIGH QUALITY PROFESSIONAL HEAD FOR SOUND RECORDERS AND COMPUTERS. OUR TECH- 
NICAL KNOWLEDGE MAKES IT POSSIBLE TO DEVISE, PLAN AND PRODUCE THE MOST VERSATILE 
RANGE OF HEADS IN BRITAIN -FOR EITHER TAILOR -MADE OR MASS -PRODUCED DEVICES IN ALL 
DIVISIONS OF RECORDING. 

Wireless World, April 1968 
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Vero 

"2All 
'22171AIL 

of Instrument Cases 
available for 
rack mounting 

Features .. . 

Standard 19ìn. G.P.O. Rack mounting 7in. 
panel height. 

Compatible with any 7in. Vero Modular Rack 
Unit. 

Modern styling. 

Constructed of modern materials -frames of 
A.B.S. plastic and covers of P.V.C. clad alu- 
minium. 

Pack -flat for ease of storage and transit. 

Competitive prices. 

Immediate delivery. 

I / 
VERO 

ELECTRONICS 
LTD. 

INDUSTRIAL ESTATE 
CHANDLER'S FORD 

Eastleigh Hampshire 
SOS 3ZR 

Tel.: Chandler's Ford 2921 
Telex 47551 

Branches and Agents 
Throughout the World 

WW-058 FOR FURTHER DETAILS 
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II 

SEE 

US ON 
STAND 
NO. 6319 
AT THE 
I.E.A. 
EXHIBITION 

METER PROBLEMS ?-1 

v 

A very wide range of modern design 
instruments is available for 10,'14 
days delivery. 

Full information from: 

HARRIS ELECTRONICS (London) LTD 
138 GRAYS INN ROAD, W.C.1 Phone: 01 837 7937 

WW -059 FOR FURTHER DI- \I1 h 

VARIABLE HIGH CURRENT 

SMOOTHED POWER SUPPLIES 

WITH ACCUMULATOR PERFORMANCE 

DIRECT FROM A.C. MAINS 

TYPES 

250VRU 30 20 

250VRU 80 10 

250VRU 120 5 

250VRU 240 2.5 

PRICE: 
[131.5.0 

TYPE 2S0VRU/30/20 provides outputs of 0 -30 v. D.C. continuously variable, 
Cep to 20A. Overload capacity 200% for short periods Ripple Content, impedance 
and regulation equivalent to accumulator performance. Output protected. 
INCORPORATES HEAVY DUTY SILICON RECTIFIERS. Complete 
with volt and amp meters, free standing. but suitable for 19m. racking. 
USED BY MINISTRY OF TECHNOLOGY: Aircraft operators, for servicing 
28 v. aircraft instruments, radio: within B.C.A.R.'s. 
FIXED OUTPUTS ALSO AVAILABLE. Smoothed 12 or 24 v. up to 24 amps 
Applications. operating and servicing transistorised equipments, e.g. 12 -24 v. 
mobile r /telephone: production testing D.C. motors: heaters, wipers ignition 
systems, etc., etc. Direct from A.C. without accumulators. 
Avoid the extra expense of super regulation you may never need. 

PRICES: from L31/4!- up to (8814/ -. 

We shall be happy to assist with your power conversion problems. Call, write. 
or TeI.:01 -890 4837. 

EXPORT ENQUIRIES INVITED 

PUI3 
BROWELLS LANE, 
FELTHAM. 
MIDDLESEX, 
ENGLAND. 
TEL: 01-890 4242 

LIMITED 
DEMANDES CONCERNANT L'EXPORTATION SOLICITES. SE INVITAN 

CONSULTAS SOBRE EXPORTACIÓN. EXPORTANFRAGEN ERBETEN. 

WW-060 FOR FURTHER DETAILS 
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Vortexion 
CP50 AMPLIFIER. An all silicon transis- 
tor 50 watt amplifier for mains and 12 volt 

battery operation, charging its own battery 
and automatically going to battery if mains 
fail. Protected inputs, and overload and short 
circuit protected outputs for 8 LI -15 il and 
100 volt line. Bass and treble controls fitted. 
1 gram and 2 low mie. inputs. 

Price £84 0 0 

1 gram and 3 low mie. inputs. 
Price £90 0 0 40 

4 low mie. inputs Price £92 0 0 

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 t1 -15 t1 and 100 volt line output for A.C. Mains. Protec- 

tion is given for short and open circuit output over driving and over temperature. Input 0.4v. on 100K U. Price £70 0 O. 

w 

20 30 WATT MIXER AMPLIFIER. High fidelity all 

silicon model with F.E.T. input stages to reduce inter - 
modulation distortion to a fraction of normal transistor input 
circuits. The response is level 20 to 20,000 cps within 2db 
and over 30 times damping factor. At 20 watts output there 
is less than 0.2 " intermodulation even over the microphone 
stage at full gain with the treble and bass controls set level. 

Standard model 1 -low mie. balanced input and HiZ gram. 
Price £35 0 O. 

ELECTRONIC MIXERS. Various types of mixers available. 3- channel with accuracy within ldb Peak Programme 

Meter. 4- 6 -8 -10 and 12 way Mixers. Twin 2 -3 -4 and 5 channel stereo. Tropicalised controls. Built -in screened 

supplies. Balanced line mie. input. Outputs: 0.5v. at 20K or alternative 1 mW at 600 t2, blanced, unbalanced or 

floating. Prices on application. 

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 c's -20Kc, s ldb. 

Less than 0.2 " distortion at 1Kc s. Can be used to drive mechanical devices for which power is over 120 watts on 

continuous sine wave. Input 1 mW 600 n. Output 110 -120v. or 200 -240v. Additional matching transformers for 

other impedances are available. 

30 50 WATT AMPLIFIER. With 4 mixed inputs, and bass and treble tone controls. Can deliver 50 watts of speech 

and music or over 30 watts on continuous sine wave. Main amplifier has a response of 30 c s -20Kc s ldb. 0.15 ° 
distortion. Outputs 4, 7.5, 15 n and 100 volt line. Models are available with two, three or four mixed inputs for low 

impedance balanced line microphones, pick -up or guitar. 

10 15 watt ELECTRONIC MIXER AMPLIFIER. 
This high fidelity 10 15 watt Ultra Linear Amplifier has 
a built -in mixer and Baxandall tone controls. The 
standard model has 4 inputs, two for balanced 30 fl 

microphones, one for pick -up C.C.I.R. compensated and 
one for tape or radio input. Alternative inputs are avail- 
able to special order. A feed direct out from the mixer 
is standard and output impedance of 4, 7.5, 15 t2 or 100 

volt line are to choice. Designed for continuous operation 
on 19in. x 7in. rack panel form or standard ventilated 
steel case. 

VORTFXION LIMITED 

-4411004011)40410# 

257 -263 THE BROADWAY, WIMBLEDON, S.W.19 

Telephones LlBeriy 2814 and 6242 -3 -4 Telegrams : Vortexion, London, S.W.19. 

WW -061 FOR FURTHER DETAILS 

Wireless World, April 1968 

www.americanradiohistory.com

www.americanradiohistory.com


TREND 
cards 

,. 
, 

. , - ,.. 

for mounting 
Integrated 
Circuits 

These printed circuit boards have been especially 
designed to accommodate the 14 lead dual -in -line 
integrated circuit modules in common use. Two 
sizes of board are available, the 6"x3" accom- 
modating 20 circuits and the 12 "x4" accommoda- 
ting 40 circuits. Each Printed Circuit Card has 

lead out wires to connect the terminations of the 
circuits to terminal pins. These pins may be inter- 
connected using PTFE covered wire and normal 
soldering techniques. Alternatively, square pins 
may be fitted for wire wrap connections. 

If you would like further details of this unique moun- 
ting assembly contact: 

/endTREND 

ELECTRONICS LTD 

St. John's Works, Tylers Green 
Nr. High Wycombe, Bucks. 
Tel: Tylers Green 322/3 583,4 

NN -uo_ FOR FURTHER DETAILS 

Precision 
Russian 
instruments 

*2, 3, 6, 12 point 
strip chart 
Recorders from 
£126 

`Recording Ammeter 
and Recording 
Milliammeter at 

£47 
* AC /DC Magnetoelectric Multimeter 

* Milliammeters, Voltmeters, Resistance Boxes, 
Wheatstone Bridges & Potentiometers. 

ALL OFFERED AT PARTICULARLY COMPETITIVE PRICES 

DERRITRON ELECTRONICS LIMITED 
Instruments Division, Sedlescombe Road North, Hastings, 
Sussex. Telephone Hastings 51372 Telex 951 I I 

WW-063 FOR FURTHER DETAILS 

ALL 

iÁÓxáiios? 

Do you find that your leads are always 
getting in the way? Then use the LUSTRAPHONE 
"Radiomic" System and then you'll have no lead at all. Capable 
of providing a microphone link over distances of ,= mile, the 
"Radiomic" in no way limits the performance of even the 
finest microphones. The perfect mates for the "Radiomic" are 
the LUSTRAPHONE 10 watt and 50 watt Amplifiers. By 
employing brilliantly simple and advanced circuitry, these 
amplifiers combine performance and reliability to a greater 
degree than ever before. Brief Specification : Frequency 
Response 20Hz -20KHz ±1 dB. Total Distortion 0.5% at full 
power. Send for free illustrated leaflets giving full details of 
"Radiomic" Systems and 10 watt and 50 watt Amplifiers. 

lustraphone 
THE FOREMOST NAME IN MICROPHONES 
Lustraphone Ltd., Regents Park Road, London N.W.1 
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The 
Lilliput 
Series : I "- 

ULTRA MINIATURE, INVERTER, WIDE BAND, CARRIER MATCHING, DRIVER AND 

PULSE TRANSFORMERS, A.F. AND SMOOTHING INDUCTORS 

Gardners Lilliput series of Ultra Miniature transformers has been specifically developed 
for compatibility with other wired -in modules used on printed circuit boards. 
Exceptional performance has been achieved by a unique form of construction in- 

corporating extremely thin (down to 3.2 microns) high permeability core materials and 

a very short length of coil turn. Transformers in this new series are particularly suitable 
for pulse and switching circuits with rise times of 10 nanoseconds or less 

The Alpha Series 
FILTERS, DELAY LINES, TRANSFORMERS, MODULATORS, HIGH STABILITY 

INDUCTORS, TUNED CIRCUITS, OSCILLATORS 

A range of custom built components from simple or hybrid trans- 
formers and modulators to highly complex multi- section filters or 
complete active networks of exceptional stability hermetically sealed 
to DEF. 5214 Humidity Class Hl. 

Low Voltage Isolating 
and Auto Transformers 

A comprehensive range of conventional double wound and auto 
transformers for applications in industry and in the home. Nearly 
200 types are available in six different styles and with outputs from 
6 volts to 240 volts and from 5VA rating to 2 kilowatts. All types 
are normally held in stock in reasonable quantities for immediate 
delivery. 

GARDNERS TRANSFORMERS LIMITED 
Christchurch, Hampshire 
Telephone: Christchurch 1734 

Wireless World, April 1968 

Telex 41276 

GT 12A. Describes the Lilliput 
series of Ultra Miniature trans- 
formers and gives useful infor- 
mation and data on their application 
in transistor converter, inverter, 
wide band communication and 
high speed pulse circuits. 

GT 16. Gives a general description 
of the Alpha series assemblies and 
describes their suitability for 
wound components where a high 
degree of stability is required. 

GT 17. Everyone in the electronics 
industry uses low voltage, isolating 
and auto trans formers at some time 
or other and this booklet describes 
the complete Gardner range of this 
type of transformer in a convenient 
and presentable form. ----- - - - --- 

Complete coupon and post indicating publication(s) required X 
ILilliput Series E Alpha Series 
Low Voltage Isolating, Auto Transformers , 

I Name 
Designation I 
Company 
Address I 

161 _.__ III _ Ell _-MI .1 
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i r 
0 

Static Characteristics: 
Tracking weight: 
Output: 0.9 
Lateral static 
Vertical tracking 
Stylus radii: 
Inductance: 
Mounting 
Weight of 
Termination: 

1928 -1965. 

o 

mV 

0.0003' 
340 

centres: 
cartridge: 

T 

1-11 grams. 
cm/sec ( measured 

compliance: 
angle: l5 

x 0.0008' 
mH. Recommended 

standard 
7.5 grams. 

gold plated electrodes 

1 gram: 
°. 

elliptical. 

}'. 

on Decca 
30 x 

load: 

colour 

D 

SX 
10-6 cm 

47 

coded 

L2057). 
/dyne. 

-100K. 

to B.S 

Come and see the cartridge 
as well as our other 

High Definition Products at 

AUDIO FAIR '68 
Hotel Russell, London, W.C.1. 

April 18th, 19th, 20th, 21st 

Booth 65 -Room 356 

We are reserving a certain 
amount of seats -drop us a line 
and we will send you a ticket - 
please state Friday, Saturday, 
Sunday and approximate time. 

'I AUDIO & DESIGN LIMITED 
40, QUEEN STREET MAIDENHEAD BERKS. TEL. 25204 

-066 FOR FURTHER DETAILS 

AVONCEL 
EQUIPMENT TROLLEYS 

Medium Duty from £17. Heavy 

Duty from E35. Wide range of 

Standard Models. Quick Delivery 

Special Models made to order. 

"AVONCEL" 

AVON COMMUNICATIONS & ELECTRONICS LTD 
318 BOURNEMOUTH (HORN) AIRPORT 

CHRISTCHURCH, HANTS. Tel. NORTHBOURNE 3774 (P.B.X.) 

WW -067 FOR FURTHER DETAILS 

Your choice of 
Live Sockets - 
Instantly! 
A Lexor DIS -BOARD gives you up to 6 
sockets from one power outlet. Portable 
or permanent fixing. compact units, 
with safety neon. Over t,000 socket 
combinations available from stock. 
All types of fittings and finishes. 
brochure from 
LEXOR DIS- BOARDS LIMITED. \` 
AIIesley Old Road, Coventry. 
Telephone 73614 or 7:007 

WW -068 FOR FURTHER DETAILS 

POWER SUPPLY 22 EI4 0 0 

TRANSISTORISED 

NOMBREX 
NEW STYLE IMPROVED INSTRUMENTS 

OTHER MODELS AVAILABLE- 

R.F. GENERATOR 31 EI2 IO 0 

C.R. BRIDGE 32 EIO IO 0 

INDUCT. BRIDGE 33 E20 0 0 

SEE PREVIOUS ISSUES FOR DETAILS 

ALL IN FULL PRODUCTION 

POST & PKG. 6 6 EACH EXTRA 

A.F. GENERATOR 30 EI9 IO 0 

TRANSISTORISED 

6d. STAMP FOR ALL LEAFLETS NOMBREX LIMITED EXMOUTH DEVON 
I 

TRADE AND EXPORT 
INVITEC 

ENQUIRIES 

WW-069 FOR FURTHER DETAILS 
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New from Garrard -the AP 75 a 

high -fidelity single record -playing 
unit for less than £23* 

You get all these advanced features 
Diecast aluminium pick -up arm. 
Manual or automatic playing 
of single records. 
Single lever selects both record size 
and turntable speed. 
Slide -in cartridge carrier. 

with this elegant unit: 
Non -magnetic turntable. 
Calibrated, fine stylus -force 
adjustment. 
Calibrated pick -up arm bias 
compensation. 
Cue and pause facility. 

As well as manual control, this unit offers the additional facility of automatic play of single records. 

A single operation starts the turntable, lifts the pick -up arm and lowers it on to the record, and 

when playing is finished, returns the pick -up arm to rest and stops the turntable. A single control 

lever selects both record size and turntable speed for 12" records (78 rpm), 7" (45 rpm) and 12 ", 

10" and 7" (33 =, rpm).£19.3.0d. P.T. 68/6d. Optional extras: teak -finish base WB4; rigid, clear 

plastic cover SPC4. 

and just for the record 

Garrard 401 is the ultimate in transcription 
turntables - magnetically shielded 4 -pole 
induction motor ; gear -cut stroboscopic 
markings illuminated by an integral, high - 

intensity neon lamp; variable speed control; 
heavy non -magnetic diecast turntable; anti- 
static mat; functional styling. 
'C25.9.7d. +P.T. 91/2d. 

Garrard LAB 80 Mk 11 is a transcription 
turntable with the facilities of an automatic 
record changer when desired - low reson- 
ance wood pick -up arm ; pick -up arm bias 
compensator ; calibrated. fine stylus -force 
adjustment ; record - repeat adaptor ; auto- 
matic play'of single records, cue and pause 
facility. C25.15.1d.. P.T. 92/1d Optional 
extras: teak -finish base WB2; rigid, clear 
plastic cover SPC2. 

GARRARD ENGINEERING LIMITED, NEWCASTLE 

Garrard SP 25 Mk 11 a single - record 
playing unit giving exceptional performance 
at moderate cost. With pick -up arm bias 
compensator and calibrated, fine stylus - 
force adjustment. Cue -and -pause control 
allows pick -up to be raised or lowered 
at any point. 'E12.10.8d.. -P.T. 44/10d. 
Optional extras: teak -finish base WB1; rigid, 
clear plastic cover SPC1. 

'Recommended retail prices. 

looks after your records 
Ask for illustrated leaflets on the complete Garrard range. 

STREET, SWINDON, WILTSHIRE, ENGLAND. TELEPHONE: SWINDON 5381 

& G 199 
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7k 

NEW 
STYLE 

HATFIELD HYBRIDS 

HYBRIÓ IT ì PE N Y 
FRED. RANGE e,1 Me 

MAT fIlLO I"ST4U "óLA"O 

Wide operational bandwidth 

Better performance 

The new Hatfield Hybrids Types NB1 and N82 are 
passive couplers both covering a frequency range from 
3 MHz to 200 MHz. With all outputs in phase, they are 
particularly suitable for coupling multiple antennae, 
and being bi- directional they can also be used to couple 
a number of signals to a common output, or to divide 
one signal between two or four individual isolated 
outputs. 

One three -port unit (N82) used in conjunction with two 
five -port units (N81) provides a very efficient unit 
having eight outputs and an Insertion loss of only 2.5 dB 
over most of the band. Write for full details on the corn- 
Wee Hybrid range, and other new developments. 

HATFIELD INSTRUMENTS LTD., 
Dept. WW, Burrington Way, Plymouth, Devon. 

Telephone : Plymouth (0752) 72773 4. Grams : Sigjen, Plymouth 

HATFIELD BALUN 

RE- CREATES THE FINER SHADES OF ORIGINAL SOUND 

To re- create faithfully the finer shades of original sound, 
stored as complex mechanical patterns in the 
micro -grooves of modern records, calls for a cartridge 
in the precision instrument class. Goldring engineers 
have spent two years developing such a cartridge ... 
the Goldring "800" Free Field Cartridge. At a comparatively 
modest cost this cartridge rivals the finest in the world, 
whilst at the same time guaranteeing the complete 
reliability for which the name "Goldring" has stood for 
sixty years in record reproduction. 

GOLDRING "800" FREE FIELD 

STEREO CARTRIDGE f12 7 6 
t a x p a i d 

SPECIFICATION 
Type ' 

Frequency Response 
Sensitivity 
Separation 

Magnetic -(Free Field) 
20 Hz -20 kHz 
1 mv. per cm /sec. 
25dB at 1kHz and nowhere 

less than 15dB 
Load 100k -47k /ohms 
Compliance 20 x 10-6 cm /dyne 
Stylus 0.0005" diamond replaceable 
Effective Tip Mass 1 mg. 
Tracking Weight 1-3 grms 
Head Weight 8 grms. 
Vertical Tracking Angle 15° 
Mu Metal Shield for hum protection. 

G 
AUDIO FAIR 
APRIL 18 -21 
BOOTH 93 
DEMONSTRATION 
ROOM 402 

GOLDRING800 
FREE 

STEREO CARTR 

GOLDRING MANUFACTURING CO. (GREAT BRITAIN) LIMITED 486 -488 High Road, Leytonstone, London, E.11 

WW -071 FOR FURTHER DETAILS 

TECHNICAL TRAINING by 

ICsJ IN RADIO, TELEVISION AND 

ELECTRONIC ENGINEERING 

First -class opportunities in Radio and Electronics await the I C S-trained 
man. Let I C S train YOU for a well -paid post in this expanding field. 

I C S courses offer the keen, ambitious man the opportunity to acquire, quickly 
and easily, the specialized training so essential to success. 
Diploma courses in Radio /TV Engineering and Servicing, Electronics, Computers 
etc. Expert coaching for: 

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 
C. & G. TELECOMMUNICATION TECHNICIANS CERTS. 
C. & G. ELECTRONIC SERVICING. 
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 
RADIO AMATEURS EXAMINATION. 

' P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 

Examination Students Coached until Successful. 

NEW SELF -BUILD RADIO COURSES 
Build your own 5 -valve receiver, transistor portable, signal generator and 
multi -test meter -all under expert tuition. 

POST THIS COUPON TODAY and find out how I C S can help YOU in your, 
. Full details of I C S courses in Radio, Television and Electronics will 

be sent to you by return mail. 
MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES. 

INTERNATIONAL 

CORRESPONDENCE 

SCHOOLS 

A WHOLE WORLD 
OF KNOWLEDGE 

AWAITS YOU! 

International Correspondence Schools 
(Dept. 222), Intertext House, Parkgate Road, London, 

S.W.l I. 

NAME 

ADDRESS 
Block Capitals Please 

3.69 
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STUMPI 
a new 
connector 
for the 
weight -and- 
space race 

- a new connector specifically designed for a new Military 
project and for the race toward ever lighter, smaller equipment. 
It uses the very latest materials to achieve brand new standards 
in compact, efficient design. Just look at these features : 

1. Glass filled Nylon housings and insulators for extreme 
light weight, high insulation properties and minimal 
fire risk. 

2. Compact design and positive coupling with the tip of 
one finger - low height feature making it ideal for use 
on portable equipment or as low voltage, medium power 
connectors. 

3. "Split shell" construction of cable unit housing for ease 
of wiring. Elimination of strain on cable joint by means 
of right -angle contacts. 

4. Crimp type contacts in cable unit, with full width cable 
clamp and sealing grommet. 

The Stumpi range is a new conception in 
design, fully sealed, meeting the requirements 
of DEF.5325, and,is initially available in three 
shell sizes with nominal contact ratings of 5, 

20, 40 and 60 amps. 

THERE IS A THORN CONNECTOR 

FOR EVERY PURPOSE! 

Approximately twice full size 

/THORN SPECIAL PRODUCTS LTD, Great Cambridge Road, Enfield, Middlesex.Tel:01 -363 5353 Telex: 263201.2 -3 
A subsidiary company of THORN BENDIX LIMITED 
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How long 
have you 

been 
switched 

on? 
An MEC Elapsed Time Meter 

records the actual hours of use of your 
circuit, equipment or component. 

This enables you to programme' 
calibration and maintenance, perform use 
analysis, mean -time -to- failure tests and 
show warranty validation by actual use. 

Range 2 to 25000 hours direct 
reading. Reversible, easily re -set, small and 
inexpensive. 

Full details from - 
Miniature Electronic Components Limited 
St. Johns Woking Surrey Woking 63621 

m-e-c 
Trimmer Potentiometers Miniature Switches 
Wire -wound Resistors Elapsed Time Meters 

See us at:The I EA Exhibition, STAND 6327 

WW -O75 FOR FURTHER DETAILS 
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HOWELLS RADIO LTD. 

MINISTRY OF AVIATION INSPECTION APPROVED 

TRANSFORMERS 
STANDARD RANGE OR DESIGNED TO YOUR 
SPECIFICATION. 
0- 50KVA, " C " CORE, PULSE, 3 PHASE, 6 PHASE, 
TOROIDS, ETC. 
Transformers for 20W Transistor Amplifier (W.W., Nov. 1966). 
Driver 22/6 Carr. 2/- 
Mains 29/6 Carr. 4/6 
L.P. Filter, Chassis Mounting 11,'6. Carr. 1; -. 
L.P. Filter, Printed Circuit Mounting 1416. Carr. 1 / -. 

*MAINS TRANSFORMERS 
350 -0 -350 v. 60 mA., 6.3 v. 2 A. £1/15/ -. Carr. 4/6. 
500 v. 300 mA. 6.3 v. 4 A., 6.3 v. 1 A. £3/12/6. Carr. 5/6. 
500 -0 -500 v. 0.25 A., 6.3 v. 4 Act., 6.3 v. 3 Act., 5 v. 3 A. 
£4/10'6. Carr. 6'6. 
525 -0 -525 v. 0.5 A., 6.3 v., 6 Act., 6.3 v.. 6 Act., 5 v. 6 A. 
£5 5 -. Carr. 6 6. 

"LOW VOLTAGE 
30 -0 -30 v. 4 A. £2 5 6. Carr. 5 6. 
15 v. 2 A. £1 12 6. Carr. 3 -. 
15 v. 6 A. £2 1 -. Carr. 4 E. 
15 v. 10 A. £2 15 -. Carr. 5 E. 

TRANSISTOR POWER SUPPLY TRANSFORMER 
0- 2- 4- 64- 10- 20- 30 -40 -50 v. 2 A. £4 /10/ -. Corr P, -. 
PRIMARIES 10 -0- 200 -220 -240 v. 

CHASSIS, CABINETS & PRECISION METALWORK 

ELECTRONICS - DEVELOPMENT & ASSEMBLY 
CASH WITH ORDERS PLEASE 

Carlton Street, Manchester 14, Lancashire 
TEL. (STD 061) 226 -3411 

WW-076 FOR FURTHER DETAILS 

AMPLIFIERS ALL SILICON 
SEMICONDUCTORS 

*Designed to deliver full rated power to typical high - 
quality loudspeaker loads. 
H.F. transistors with multiple feedback loops for controlled 
flat response from 15Hz to 50 KHz. 

*Low -noise preamplifier incorporated. 150 mV into 500K 
Ohms for full rated output. (Typical). 

Type 7/15. 7 Watts r.m.s. in 15 Ohms £5 0 0 
Type 10/8. 10 Watts r.m.s. in 8 Ohms £6 0 0 
Type 20,4. 20 Watts in 2 x 8 Ohms in parallel, 

or 12 Watts in 8 Ohms £8 0 0 

(Ratings are continuous, with 36 Volt D.C. supply). 
Terms C.W.O., or write for technical details to: 

DRUMCRAIG DEVELOPMENTS, 
266 High Street, Dalbeattie, Kircudbrightshire. 

WW -077 FOR FURTHER DETAILS 

A.C. SOLENOID TYPE SAM /T 

0* 
Continuous Rating 

14oz. at :in 
Instantaneous 

up to 5z1b. 
Fitted with stainless steel guides -6 times the life. Larger t= 

and smaller sizes available -also transformers to 8kVA 
3- phase 

At. Walk& BR ItiMa. 
NAPPS LANE. CLAY HILL. BRIS' ELEPHONE 65 -7228 9 
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Meter panel of specialists 

Here at Anders there's a panel of meter specialists 
daily creating panels of special meters. And just special meters on their own. 
For equipment manufacturers, research organisations, nuclear energy establishments. 
For anybody, in fact, whose meter requirements are a little out of the ordinary, 
like non -standard calibrations. Or a lot out of the ordinary, 
like non -standard calibrations plus special modifications, plus ... 
well, you name it. Creating specials is an important part of Anders Meter Service. 

Manufacture and distribution of electrical measuring instruments 
and electronic equipment. The largest stocks in the U.K. for off -the -shelf delivery. 
Prompt supply of non -standard instruments and ancillaries. 

Sole U.K. distribution of FRAHM 
vibrating reed frequency meters and tachometers. 

New comprehensive catalogue available free 
to manufacturers and bona -fide engineers. 

ANDERS METER SERVICE 
Anders Electronics London 48/56 Bayham Place Bayham Street London NW1 Telephone 01- 387 9092 

Ministry of Aviation Approved 
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M - INNOVATION IN 
STRUMENTATIO 

A YEAR OF ACHIEVEMENT FOR BRITISH 
ELECTRONIC 

Rh1ST 

FIST 
FIRST 

*FIRST 
FIRST 

FIRST 
FIRST 

PHASE - LOCKED LOCK -IN AMPLIFIER 
AUTOMATICALLY TUNED LOCK -IN AMPLIFIER 
VLF TO RF MODULAR PULSE GENERATOR 
COHERENT OR RANDOM 7 GHz SAMPLING CONVERTER 
MODULAR PHYSIOLOGICAL STIMULATOR 
NON -HETERODYNE TRACKING FILTER 

VOLTAGE PROGRAMMED FILTER /OSCILLATOR 

AIM ELECTR0NtCB LTD.* 

FIDOM-ito 
7 FIT2ROY STS CAMSF710GE.arita' 

3) B28E's0 
1X11 0,01 Fi112 1 1 12 UM IZ DI I \II S 

FOR LOW COST 
RELIABLE ATTENUATION 
UP TO 100 MHz 

NEW 
HATFIELD 
ROTARY 
SWITCHED 
ATTENUATOR 
TYPE 708 

Despite its low cost, this new Hatfield Attenuator will operate 
efficiently from DC to 100 MHz. The design features individual 
resistive sections, each selected in turn by a rotary switch 
mechanism. Careful attention to screening and the elimination 
of earth loops results in good accuracy being maintained through- 
out the frequency range. 
Since individual T1 sections are used it follows that the attenua- 
tors in this range maintain a constant level of input and output 
impedance irrespective of setting. They may be used equally 
well, therefore, in equipment or inserted in lines without mis- 
match. Available Types: 708A (50 ohms) 708B (75 ohms) and 
708C (800 ohms, under development). 
Write now for fully detailed Data Sheet. 

HATFIELD INSTRUMENTS LTD 
Dept. WW, Burrington Way, Plymouth, Devon. Telephone: 

Plymouth (0752) 72773/5 Cables: Sigjen Plymouth. 

HATFIELD BALUN 
WW -081 FOR FURTHER DETAILS 
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VARI -STAT 

THERMOSTATIC 
SOLDERING IRON 

HIGH PRODUCTION MINIATURE 
MODEL D. 50 WATT 
Weight . 2 oz. 
Heating time 50 secs. 
Bit Sizes .. 1/16 ", 3/32", 1/8 ", 3/16 ", 1/4" 
Nickel or Iron Plated 
Voltage .. 250 to 12 volts 
Price .. .. .. 

HIGH PRODUCTION INSTRUMENT 
MODEL H. 150 WATT 
Weight . 6 oz. 
Heating time 1 min. 45 sec. 
Bit Sizes .. 3/16 ", 1/4 ", 3/8 ", 7/16" 
Nickel or Iron Plated 
Voltage .. 250 to 24 volts 
Price .. . . 

55/- 

69/6 

OTHER VARI -STAT IRONS: - 
Miniature Model M 50 watt Push -in Bits 1/32", 

1/l6 ", 3/32" 
Instrument Model B 70 watt Bit Size 11/64" 
Industrial Model I 500 watt Bit Size 5/8" 

CARDROSS ENGINEERING CO., LTD. 

Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 
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Silentbloc 
Delta Mountings 
designed to safeguard 

Photogaph by courtesy of Brstol Siddeley Engines Ltd. 

precious cargoes 

Silentbloc Delta Mountings were 
originally designed to protect heavy 

and delicate machinery from the hazards of road/ 
rail /air transport. It is a far cry from this very 
complicated application to their use in fairground 
electric runabouts where passengers and 
equipment are protected from collision impacts. 

SILENTBLOC 
FLEXIBLE RUBBER MOUNTINGS 

Even under the nncs. severe tests Delta Mount- 
ings contrcl -no/ere-It to pre- determined limits 
of travel wh le allowiig sufficient flexibility to 
prevent damage to the protected apparatus. 

If you, too, have a- unusual shock problem why 
not consult our design engineers. 

SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 

Telephone: Crawley 27733 Telegrams: Silentbloc Crawley Telex: 87177 
Andre Rubber Co. Ltd. is another Silentbloc Company. 

Silentbloc products are also manufactured by Silentbloc (Australia) Pty. Ltd. Melbourne. 

WW -083 FOR FURTHER DETAILS 

Wireless World, April 1968 59 

www.americanradiohistory.com

www.americanradiohistory.com


ELCOM sound 
equipments 
ranging from 6 

channel modular 
mixers to meet 
the budget 
conscious 
markets 

d 

' t 

X 

'J 
111111 

to multi channel 
consoles of 
broadcast quality 

See them at the Audio 
Festival & Fair in room 

249 and on booth 78 
Elcom manufacture a full range of modules 
including input modules, output units, level 
amplifiers, equalisation units and p.p.m. units. 

ELCOM 
(NORTHAMPTON) 

LIMITED 

A MEMBER OF THE VAINTOM GROUP 

ELCOM (NORTHAMPTON) LTD. 
Weedon Rd Industrial Estate 
Northampton. 

Tel : 51873. Cables Elcom 
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TEEPRINTERS PERFORATORS 

REPERFORATORS ' TAPEREADERS 

EDITING & REPRODUCING SETS 
Codes: Int. No. 2 /derail -y Pieas ̂ s. Elliot 803, 

Biaery and special purpose Codes. 

2- 5- 6 -7 -8- TRACK AND 
MULTIWIRE EQUIPMENT 

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES 

Picture Telegraph, Desk -Fax, Morse Equipment; Pen Recorders; 
Switchboards; Converters and Stabilised Rectifiers; Tape 
Holders, Pullers and Fast winders; Governed, Synchronous 
and Phonic Motors; Teleprinter Tables and Cabinets; Silence 
Covers; Distortion and Relay Testers; Send, Receive Low and 
High Pass filters: Teleprinter. Morse, Teledots Paper, Tape 

and Ribbons; Polarised and specia- 
lised relays and Bases; Terminals 
V.F. and F.M. Equipment; Tele- 
phone, Carriers and Repeaters; 
Multiplex Transmitters; Diversity 
Frequency Shift, Keying Equip- 
ment; Line, Mains Transporters 
and Suppressors; Racks and Con - 

.ves. S, lket" Key, Push, Miniature and other Switches 
Cords, Wires, Cables and Switchboard Accessories; Tele- 
printer Tools; Stroboscopes and Electronic Forks; Cold 
Cathode Matrics; Test Equipment; Oscilloscopes; Miscel- 
laneous Accessories and Spares. 

W. BATEY & COMPANY 
Gaiety Works, Ackerman Street, Tring, Herts. 

Tel.: Tring 3476 (3 lines) Cables: RAHNO TRINS 
STD: 044 -282 TELEX 82362 
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6mm tubu ar midget 
flange S6/8 cap 
over -all length 

14.5 mm. 

It is one of the many Vitality Instru- 
ment and Indicator Lamps that are 
made in an unusually large number 
of types, ratings and sizes. It may be 
just what you need for an existing 
or new project. If not, another from 
the hundreds of Vitality types and 
ratings may well be. Catalogue 66, 
free and post -free, details them all. 

*Many a product owes its success to the 
intelligent addition of an indicator light. 

VITALITY BULBS 
VITALITY BULBS LTD MINIATURE AND SUB -MINIATURE LAMP SPECIALISTS 

BEETONS WAY. BURY ST. EDMUNDS, SUFFOLK. TEL. BURY 2071. S.T.D. 0284 2071 
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Change should be made for improvement -not 
just for the sake of change. This is why the 
TANNOY 'Monitor' Dual Concentric loudspeaker 
-accepted as the 'quality standard' most 
specified for professional use -has remained 
unchanged in basic conception for the past 21 

years and in detail design for the past seven years. 
NOW, the gradual evolution of a perfected 
technical specification has resulted in the 
refinement of this supreme 'quality' speaker 
into a new design -- -"The Monitor GOLD" -a 
design which again will remain intact until a 

change can be proved worthwhile. Send now for 
leaflet giving complete details and full 
technical specification. 

TANNOY PRODUCTS LTD 
West Norwood, London, S.E.27, England 
Telephone: 01- 6701131. 

A MEMBER OF THE TANNOY GROUP OF COMPANIES 

\TANNOYA< 

30 40 50 100 200 500 1000 2000 5000 10000 20000 

I1!11111111?3ws!MMM1 

l ... __. 
30 IO 50 100 200 500 1000 2000 5000 10000 20000 

The new Monitor Gold now incorpor- 
ates a Treble Roll Off Control and 

Treble Energy Control enabling precise 
adjustments to be made for room 
acoustics and programme material. 

frequency Response 30- 20,000 cps 

Power Handling Capacity 15" 50 watts 
12" 30 watts 
111 LZ 15 watts 

Impedance 80 Nominal 
5ç Minimum 

tit 
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PLESSEY 
Broadcast standard 
CT80 Series Heavy duty modular constructed units for endless- 

loop cartridge operation are available in Record 

Cart r i e and Replay models for desk-top, recessed or 
standard rack mounting. Instant one -hand cartridge 
loading and unloading allows fast, simple opera- 
tion. Tape drive is direct from the capstan motor equipment solenoid and puck wheel assembly. Individual 
which is modular constructed with the actuating 

plug -in epoxy circuit boards are fully silicon solid 
state with telecommunication grade components. 
Head assemblies with vernier azimuth adjustment 
are pre -aligned plug -in modules. The modular con- 
struction of the CT80 Series allows fast, simple 
changeover of assemblies for maintenance pur- 
poses. Further details are available from your local 
Plessey office or agent. 

Sales and Service - Technical Ceramics Limited Cheney 
Manor Trading Estate Swindon Wiltshire Telephone Swin- 
don (OSW3)6251 Telex44375 Cable PIEZO Swindon or 
the manufacturer Plessey Components Australia Rola 
Unit The Boulevard Richmond Australia 3121 Telex30383 
Cables ROLA Melbourne AC77 

WW -088 FOR FURTHER DETAILS 

SUPERIOR...WORLD LEADER 
in the manufacture of 
ELECTRON GUNS exclusively! 
Now, from new, modern, expanded facilities ... men, minds 
and machines coupled with professional experience, organization 
and resources produce SUPERIOR ELECTRON GUNS ... 
unequalled throughout the world! 
Precision guaranteed, quality built, with optimum functional 
reliability, SUPERIOR ELECTRON GUNS give you the widest range 
of electrostatic and magnetic focus types available ... for color 
and black and white application in commercial, industrial, 
special purpose, military and European tube types. 
Write today for further information and catalog of facilities and types. 

SUPERIOR ELECTRONICS Company 
(Division of AIKEN INDUSTRIES, Inc.) 
CLIFTON, N.J., U.S.A. /CABLE ADDRESS: "SECO" CLIFTON, N.J., U.S.A. 
LONDON STOCKISTS: ELECTRODE WELDING CO., LTD. 
Jubilee Works Cobbold Road, Willesden, London N.W. 10, England 
Telephones: Willesden 5050 / Willesden 6655-6 
Telegrams: Elecwhyb Norphone London Cables: Elecwhyb, London, N.W. 10 

1967 Superior Electronics Co 
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What's 
eating 

- into 
your 
profit 

ELc' margin? 
Jr, 

mechanized handling can halve your 
Are you hit by rising production costs 

and shrinking profit margins? Is com- 
petition getting steadily tougher? 
Sales prospects bleaker ? If these are 

your problems, can you ignore the 
productivity improvements resulting 
from systemized mechanization? 
There will be a multitude of new ideas 

and methods at the International 
Mechanical Handling Exhibition for 
boosting profits and increasing effic- 

iency. It will be much more than just 
the world's biggest display of mechan- 

ical handling equipment - 500,000 

square feet and 300 exhibitors - it will 
be a unique presentation of handling 
technology; new systems, equipment 
and practical ideas. An unrivalled op- 
portunity for evaluating the latest 
developments in receiving goods and 

materials; storage inventory control; 
in- processing; packaging; transport; 
distribution; and ancillary services 

and equipment. Whether your com- 
pany is large or small, you will find 
much of interest and value at this im- 
portant event. Mail the enquiry now 
and note the date in your diary. 

MÉäialeALHuwounc 
EXHIBITION 

14 -24 MAY '68 EARLS COURT LONDON 
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operating costs! 
MAIL THIS NOW FOR FURTHER 
DETAILS AND SEASON TICKET 

To: The Manager, 
Mechanical Handling Exhibition, 
Dorset House, Stamford Street, 
London S.E.I. 

NAME 
(please print) 

COMPANY 

ADDRESS 

4IB 

The Exhibition is sponsored by the 

journals MECHANICAL HANDLING 
and MATERIALS HANDLING NEWS. 
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volta 
probl 

9 
e 

e 

m s? 
A.S. E.E. 
EXHIBITION 
STAND J25 

there is a standard 
Claude Lyons voltage stabiliser 

already built to 
your specification * and that includes price 

Claude Lyons make the most comprehensive range of voltage stabilisers available today. You will 
almost certainly find the stabiliser to suit your application in the Claude Lyons standard catalogue 
range. Distortionless servomechanical types from 1 to 120 kVA (and 360 kVA 3- phase). Solid -state 

types from 400 VA to 10 kVA. Simple tap- changing types from 600 VA to 2.4 kVA. All very high 

quality. All very reasonably priced. Full facts and figures from Publicity Department, Hoddesdon. 

Claude Lyons Ltd Valley Works, Hoddesdon, Herts Hoddesdon 67161 Telex 22124 76 Old Hall Street, Liverpool 3. MARitime 1761 Telex 62181 

In 1257 

CLAUDE LYONS 
LEADERS IN VOLTAGE CONTROL 
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Presenting the 
new Monsanto 

Counter /Timer 
Model 100A 

MONSANTO 

FpEQ-TIME 
KNi ^,+gac .e, K_ 

MODEL 100A 
SOW 

M a . I, N 

COUNTER -TIMER 

Integrated circuit construction plus completely 
original design concepts, result in high - 
quality 12.5 MHz counter /timer performance at 
remarkably low cost 

MEASURES: 
Average frequency, 5 Hz to 12.5 MHz 
Frequency ratio, 1 to 106 

Time interval, 10 microseconds to 106 seconds 

Single period, 10 microseconds to 106 seconds 

Totalises from 0 to 106 

Crystal- controlled clock ; aging rate better than 5 parts 

in 10' per day, after 72 hour warm -up. 

Sensitivity, 50 mV, r.m.s. 

Full range of accessory modules available 
Price £295 

e 
ELECTRONICS 

Write for full details to the exclusive agents: 

G. Et E. Bradley Ltd., Electral House, Neasden Lane, London, N.W.10. Telephone : 01 -450 7811. Telex : 25583. 
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Specifying 
electronic components 

made in the U.S.A. 
is your business. 

--, w. 4iw_ 
Delivering 

them 
to you 
is ours. 

All over the world, 
designers and manu- 
facturers of commer- 
cial, industrial and military 
electronic equipment frequently 
find it necessary to specify 
American - made components. Too often, however, the 
technical details and complex paperwork of international com- 
merce have been thought of as costly, time -consuming obstacles 
in getting the components delivered promptly and accurately. 

To help overcome those obstacles, Milo International offers 
its specialized facilities and years of experience as a leading 
world-wide supplier of electronic components. Whether you need 
only a few pieces of one component, or large quantities of many 
items, your order will rdceive our complete all- inclusive service 
-from immediate price and delivery quotations to processing 
of all certificates, licenses and declarations to special export 
packaging and delivery expediting. 

The next time your business needs electronic components 
from the U.S.A., let us show you how our business can get 

them delivered to you -quickly and efficiently, at direct fac- 
tory prices, from our huge in -stock inventory of thousands of 
components made by the leading American manufacturers in- 
cluding this partial listing: 

Amperex 
Amphenol 
Arrow -Hart & 

Hegeman 
Bourns 
Burgess 
Cannon 
Centralab 
Cinch -Jones 
Clarostat 
Cornell -Dubilier 
Corning 
Dale Electronics 
Delco Radio 

Eimac 
Electrons. Inc. 
Erie 
General Electric 
Hardwick Hindle 
Hickok 
I.T.T. 
J.F.D. 
Kings 
Littelfuse 
Mallory 
Oak 
Ohmite -Allen Bradley 
Potter & Brumfield 

R.C.A. 
Raytheon 
Simpson 
Sola 
Solitron 
Sprague 
Stancor 
Superior 
Sylvania 
Texas Instruments 
Transitron 
United Transformer 
Vector 
Xcelite 

For immediate price and delivery quotations, contact Milo by mail, phone, cable or International Telex. 

1 I LO International 
World -Wide Electronic Component Suppliers 
530 Canal Street, New York, N.Y. 10013 / Tel 212.233.2980 / Cable MILOLECTRO, N.Y. / Intl. Telex 62528 
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coherent 
detection 
finds lost 

information 
Discover more of the '400 series' a new 
range of sophisticated instrumentation 
for signal recovery and linear information 
processing. Each instrument stands on its 
own as a valuable laboratory tool. Together 
they combine to form a variety of complex 
and powerful systems. 

First in the Brookdeal 400 series -Phase 
Sensitive Detector 411. 

PHASE SEVSITIVE 
DETECTOR TYPE 411 

Frequency Range 1.0 Hz to 1.0 MHz 
Non linearity < 0.05% of f.s.d. 
Zero Drift 0.005% of f.s.d. 
Recovers signals 70dB below noise 

Brookdeal Electronics Limited, Myron Place, Lewisham, London S.E.13. Lee Green 7433/4 
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SEVEN7X 
INTERNATIONAL 

INSTRUMENiS 

ELECTRONICS 

AUTOMATION 
EXXIBITION 

OLYMPIA LONDON 
ENGLAND 

13-18 MAY 1968 

Key to Britain 's Future 
Britain's future depends entirely on technological 
progress. The key industries to this vital progress 
are those concerned with instruments, electronics 
and automation. 
At Olympia; London, you can see how these 
industries are forcefully backing Britain. 
The 1968 International Instruments, Electronics 
and Automation Exhibition -the biggest of its 
kind ever staged -needs a quarter of a million 
square feet of stand space to demonstrate the 
dramatic advances in technology on which our 
future depends. 
The International IEA presents, for instance, the 
entire picture of automation and automatic control ; 

how whole industries can be computer- operated 
and, at the other end of the scale, examples of 
small- business automation. A brilliant new all - 
British computer costs only £4,000 and has no 
equivalent in the world. 
Electronics holds the key to the future of all indus- 
try. Everything, from the smallest component to the 
greatest machine, can be seen at the International 
I EA at Olympia. 

SEE THE KEY TO PROGRESS BEING TURNED 

Times: 10 a.m. to 6 p.m. daily 

o INDUSTRIAL EXHIBITIONS LIMITED 
9 ARGYLL STREET, LONDON, W.1 A 

WW-095 FOR FURTHER HET 1I1 S 
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MODEL 15 
MICRO 

SOLDERING 

INSTRUMENT 

EXTREME VERSATILITY 

Range of 8 interchangeable bits, 

from in. (.047in.) to hin., including 

new non -wearing PERMATIPS. 

ULTRA -SMALL SIZE 

Length 7áin. Weight + oz. 

Max. handle dia..rin. 

EXTRA -HIGH 
PERFORMANCE 

Heating time 90 secs. Max. 

bit temp. 390 C. Loading 15 

watts -equals normal 30/40 - 

watt iron. 

ALL VOLTAGES 

The ADAMIN range includes five 

other models (5, 8, 12, 18 and 

24 watts), Thermal Strippers (PVC 

and PTFE) and a De- Soldering Tool. 

Please ask for colour catalogue Aí5. 

LIGHT SOLDERING 

DEVELOPMENTS LTD 

28 Sydenham Road, Croydon, CR9 2LL 

Tel : 01 -688 8589 & 4559 
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No other 
electronic 

voltmeter 
paçks 
this much 

performance 
for 

£90! 
[ Excellent zero stability: less than 4 mV deflection at full 

scale on all ranges for changes in mains supply voltage 
of as much as 10% 

E Seven a.c. ranges: 300 mV to 300 V f.s. 20 Hz to 1.5 GHz 
E Eight d.c. ranges: 300 mV to 1000 V f.s. 

mi 

Marconi TF 2604 Electronic Voltmeter 

f- 
xI - . n 

.. 

Seven resistance ranges: 500 n to 500 Mil 

Input resistance: no Ma 
Input capacitance: 1.5 pF 
Multipliers available: extend range to 2 kV a.c. and 
30 kV d.c. 

£90 -U.K. f.o.b. Price. Full technical details on request. 

More than 70 distributors and associates throughout the world 

MARCONI INSTRUMENTS LIMITED 
An English Electric Company. Longacres, St. Albans, Herts, England. Tel : St. Albans 59292 Telex : 23350 

TA ,lN: 
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70 

FULLY APPROVED 

UICk DELIVERY 

A.D.S. P.O. 

3000 

SERIES 

Through 30 years 
telephone service. and automation re- 
finements, the world's most versatile relay: 

I to 4 coils in limitless permutations from milli - 
amp to 20 amps (0.1 to 400 volts); Fast, slow, and A.C. 
versions; I to 16 contact units (36 springs max.); Standard contacts 
0.3 to I amp; Alternatives for switching Dry- state, Inductive, and IO 
amp circuits. Insulation from 100 to 4,000 volts; Life up to 100 million 
operations; Plain or tropical finishes; Approx. dimensions I ;,!_" x 3 }" x 
21-" max. An A.D.S. 3000 Type to meet all specifications- G.P.O., E.I.D., 
C.E.G.B., ADMIRALTY, U.K.A.E.A., ALL COMMERCIAL. ETC. 

A.D.S. P.I. PLUG -IN 3000 TYPE 
Plug -in version, enabling relays to be changed in seconds. Coils and 
contacts to G.P.O. R.C.S. and variations: Standard contact insulation 
is 250 V working: 400;750 V also provided: Bases available ex -stock 
for immediate production: Fully approved. 

A.D.S. P.O. 600 SERIES 
Miniaturised 3000 with similar, but restricted specification; only tin. 
chassis space (twelve nine 3000 Type): I or 2 coils: I to 6 contact 
units (14 springs max.). Approx. }}in.x31in.x I }in. 

A.D.S. MINI G.P. 
Special ADS miniaturised 
600 Type: Single or double 
windings; I to 8 contact 
units (24 springs max.): 
Ideally suited to printed 
circuit and general pur- 
pose uses; A sensitive 
miniature Relay built to 
suit each specific require- 
ment; Minimum operation 
below 50 milliwatts (3 mA 
in 5,00011 coil). A.C. coils 
available. Approximate 
dimensions: tin. x I }in. x 
2 }in. (plus tags). 

A.D.S. LITTLE KING (at right 

Screw -Fix type I, 2. 3 and 4 pole. Quick - 
Change (Plug -in Type) 2 and 3 pole 12 and 
24 v. O.C., 100 and 240 v. A.C. Ex-stock. 
Little space required: Screw -Fix 1.7 sq. in.. 
Quick -Change 2.0 sq. in. King size switch- 
ing: Screw -Fix 2 kVA, Quick change 1.5- 
kVA, 10 million operations (proof tested to 
27 million). Power transfer 1,500. Max. cur- 
rent gain 1,400 (coil to all contacts). 
LK2C (2 pole screw -fix type) -10 amps./400 
volts (1,000 VA max.) per pole. 

a Os RELAYS 

A.D.S. RELAYS 
LTD. 
97 ST. JOHN STREET, 
LONDON, E.C.1. 

Telephone: 01- 253 3393 
WW-098 FOR FURTHER DETAILS 

PRINTED CIRCUIT 
1Pc PROCESSING EQUIPMENT 

RESIST DIP COATING 
UNITS 
with filtration and temperature 
control. 

DRYING EQUIPMENT 

WEIR DEVELOPER UNITS 
with the unique Weir design for 
clean and rapid development. 

WASH UNITS 
with air -knife incorporated. 

PRINTING UNITS 
for double sided simultaneous 
exposures. U/V neon and zenon 
light source. 

RESIST STRIPPING UNITS 
AND 

A NEW RANGE OF BENCH 
MODEL UNITS FOR ALL 
PROCESSES. 
specially designed for laboratory 
and small batch production. Board 
size 9in. x 9in. 

Phone or write:- 

Pc PROCIRC Co. LTD. 
Station Road, 
West Haddon, Nr. Rugby 
TELEPHONE WEST HADDON 605 

WW-099 FOR FURTHER DETAILS 

Accurate and direct 
measurement of speed 

without coupling to moving 

parts 

FRAHM 

Resonant Reed TACHOMETERS 
for hand use or permanent mounting. 

Ranges and combinations of ranges from 900 to 100,000 r.p.m. 

Descriptive literature on FRAHM Tachometers and Frequency 
Meters is freely available from the Sole U.K. distributors: 

ANDERS METER SERVICE 
ANDERS ELECTRONICS LTD. 48/56 BAYHAM PLACE BAYHAM STREET 

LONDON NW) TEL: 01- 387 9092. MINISTRY OF AVIATION APPROVED 
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CLARK AIR OPERATED TELESCOPIC MASTS 

A.N. CLARK (ENGINEERS) LTD. BINSTEAD. ISLE OF WIGHT. ENGLAND. 

But if you DO want to raise an aerial of 200 lbs. 
or to heights in excess of 100' CLARK Air Operated 
Telescopic Masts can help you do the job. The 
photograph on the left shows a nine pound TV 
camera supported by a CLARK QT series mast looking 
in on a fruit bat's night life. Should you have a 

telescopic mast requirement CLARK offer you the 
world's most versatile range of vehicle born, free- 
standing or trailer mounted masts. 

Thirty countries use our masts and users range 
from airport authorities. police and armed forces 
to . . . fruit bat watchers. 

Whatever the occasion a CLARK mast will rise to 
it. Write for further details. 

A Super E QT 4 mast extended, 0 
mounted on a Ford Cortina Estate. 

so who wants to study fruit bats ? 
WW -101 FOR FURTHER DETAILS 

TRANSFORMERS 

COOILS 

CHOKES TRADE 

LARGE OR SMALL QUANTITIES 

ENQUIRIES WELCOMED 

SPECIALISTS IN 

FINE WIRE WINDINGS 
MINIATURE TRANSFORMERS 

RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 

ELECTRO -WINDS LTD 
CONTRACTORS TO G.P.O., A.W.R. E., L.E.B., B.B.C., ETC. 

123 PARCHMORE ROAD, THORNTON HEATH, SURREY 
01.653.2261 CR4.8LZ EST. 1933 

WW-IO2 FOR FURTHER DETAILS 

NEW 48" FOLDING MACHINES 
SHEET METAL BENCH MODEL BY PARKER 

Forms channels and angles 
down to 45 degrees which 
can be flattened to give safe 
edge. Depth of fold accor- 
ding to height of bench. 

48" x 18 gauge capacity 140 0 0 One year's guarantee. 
36"x 18 gauge capacity LIS 0 0 Money back if not satisfied. 
24 "x 16 gauge capacity 424 0 0 

Send for details: 
Carriage Free 

A. B. PARKER 
Also the well -known vice models of 
36" x 18 gauge capacity 412 IO 0 FOLDING MACHINE WORKS, 
24" X 18 gauge capacity 17 5 0 UPPER GEORGE STREET, 
18 "x 16 gauge capacity O S 0 HECKMONDWIKE, YORKS. 

Carriage Free Telephone: 3997 
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WELWYN TOOLS 

1.67 - KIT -CN 

rry 
Welwyn Tool Co. Ltd. à 

For Inner Core 

Ejection and Heated 

Wirestripping 
Miniature Soldering 
and Electronic 
Instrument Work 

USE W.T.C. Wire Ejectors. 
LUCO Electrically Heated 
Wire Strippers (see illustra- 
tion), Finest Soldering Needles, 
Box Joint Miniature Cutters 
and Pliers including Tip Cutting 
Pliers, Printed Circuit Crimping 
and Cutting Pliers, Torque 
Wrenches and Piercing Punches. 
If you require quality tools 
ask for Catalogue WW/68. 

STONEHILLS HOUSE WELWYN GARDEN CITY 

WELWYN GARDEN 25403 
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SERVISCOPE TYPE D52 

D52portable, double -beam 

TELEQUIPMENT 

This tough little double - 
beam portable 'scope has Y 
sensitivity of 100mV /cm., 
DC- 6Mc /s:10mV /cm., DC- 
1 Mc/s, 60 nanosec rise time, 
18 calibrated sweep speeds 
plus variable, full range of 
triggering modes including 
TV sync., and a 5" flat -'aced 
PDA tube for utmost clarity 
of readout. It weighs 24 lbs., 
costs £99.(United Kingdom 
only). 

Serviscope* type D52 is 

one of thirteen low -cost 
oscilloscopes described in 
the current Telequipment 
short form catalogue. If the 
price is too high, or the 
performance limited for your 
purposes, have a look at 
the rest of the range ; it 
extends from a basic oscil- 
loscope at £23 10s to the 
comprehensive 3- 'scope, 
8- amplifier, 43/53 system. 

TELEQUIPMENT 
Telequipment LtdSouthgateLondon N14'Phone: 01-882 1166 

Strviscopt 052 BR!GHN;" 
FOCUS 

TRIG. 
SELECTOR 

N 

0 

M 
A 

OUT 

T.V. 

ME 

T.V. 
LINE 

N.F. 

IN 

X \' r 

X GAIN 

CAL 

TRIG LEVE, 

STA1ILITY 

\\ 

\kk 

UPPER TRACE Yl 

HIi' 
VOLTS /C2 M 

s 

XIII 

LOWER TRACE Y2 

SHIFT 

VOLTS/GM 

S .I 

N V.2. 

SIX 

lGAIN J 

POOH 
TfST 

AUTO 

VARIABLE 
TIME /CM 

SET 
SPtED J 
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Fifty -eighth year of publication 

This month's cover. The tête -à -tête being 
overheard by a microphone, a scene from a 
production at the B.B.C. Television Centre, 
prettily introduces two features in this 
issue: `Developments in Microphones' by 
H. D. Harwood (p. 58) and a microphone 
supplement. The microphone on the boom 
is a moving -coil type with a cardioid 
characteristic, a kind used extensively in 
television work. 

Riffe Technical Publications Ltd., 
Managing Director: Kenneth Tett 
Editorial Director: George H. Mansell 
Dorset House, Stamford Street, London, SE 1 

C life Technical Publications Ltd., 1968 
Permission is writing from the Editor must first be 
obtained before letterpress or illustrations are 
reproduced from this journal. Brief extracts or 
comments are allowed provided acknowledgement to 
the journal is given. 

Wireless World 
Electronics, Television, Radio, Audio 

April 1968 Volume 74 Number 1390 
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ECDNSUER 
(ELECTRONICS 

r 

Lock -fit transistors stay where they're put 
Putting transistor leads through 
boards, cropping them and hoping 
they'll stay put until soldered is out 
of date. Now just push a Lock -fit 
transistor in and it stays there. The 
leads are shaped to grip. 

And they won't bend or break. 
They're designed to pop straight 
into standard printed circuit grids 
and p.c. boards of both standard 
thicknesses. 
The transistor itself -many of the 

wide range of Mullard silicon types 
-is protected in an epoxy 
encapsulation which gives good 
heat conduction. The special epoxy 
used by Mullard maintains the low 
spreads of the silicon chip.The 
shape ensures that operators or 
machines put the transistor into 
equipment the right way round. 
So Lock -fit is easy to mount, gives 
better solderability and simplifies 
handling. Lock -fit will save you 
assembly time and costs. 
For the full Lock -fit range story 
manufacturers should tick 
the coupon. 

You may think capacitors inexpensive. But have you worked out the 
cost of a dud on your line? 
We're not going to start the old price 
v. quality argument again. We'd just 
like to make sure that you're getting 
the whole picture. It's up to you to 
judge what's right for your 
particular job. But Mullard will help 
you as much as possible. 
So bear in mind that, as well as price 
and technical information, Mullard 
can also give you the most detailed 
life /performance data. 

Time well spent 
There can't be many firms who've 
been in business as long as we have 
who have used the time to such 
advantage. Our past experience 
guides our future plans ; provides us 

with an insight into the industry we 
serve ; allows us to anticipate needs 
and deploy our resources over the 
most fruitful areas of research and 

Mullard. London W C 1 wwa 
CONSUMER ELECTRONICS DIVISION L_ 

CED55 

This information is fundamental to 
us if our AQL* is to be maintained - 
how else could we improve our 
products ? And this information is 

available to you. Take electrolytics 
for example. We found that they 
represent about 70% of all capacitor 
failures in the life of a TV set. So we 
produced a detailed report and 
recommendations on the best way 
to use electrolytics. You're welcome 

development -and thereby provide 
modern, technically excellent 
products ready for the demands of 
tomorrow. We have co- operated in 

to a copy -it covers polyester 
capacitors too. Just tick the coupon. 
By getting all the information 
before you select you can be really 
sure that you are going to make 
savings by choosing the particular 
component to meet your design 
parameters. 

*AQL- Acceptable Quality Level. 

so many consumer electronics 
projects that it's quite likely we 
are woe king along similar lines to 
yours. So why not get in touch ? 

I-Please send me 
Lock -fit transistor information Capacitor report 

Name 

Position 

Company 
Address 

Mullard Limited, Consumer Electronics Division, Mullard House, Torrington Place, 

7 
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We'r¢ the firm 
with all the best 

connections 

MAIM 
411111.14 

So doesn't it make sense to go a bundle on them? 
Wrap up all electronic assembly problems 
in one swift operation. 

We've done our best to make it easy for 
you by devising some 5,000 connecting 
devices of one sort or another. And backing 
them with an endless amount of ingenuity. 

So whether you're connecting a printed 
circuit, fastening a chassis, or simply 
linking a plug and socket we'll show you 
the quickest and simplest way of doing it. 

Wireless World, April 1968 

And that goes for all your connecting the firm with the best connections 
problems - not just electronic, but mecha- 
nical and electrical as well. Our sort of 
ingenuity knows no bounds and accord- 
ingly, our range stops at nothing! 

Go a bundle on it and you'll be helping 
yourself to the best connections in the 
business. 

You can't do better than that now, can 
you? 

WW -107 FOR FURTHER DETAILS 
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Stapleford, Nottingham. 
Telephone: Sandiacre 2661. 
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Marconi 
- pioneers 
of S.S.B and I.S.B 
-announce the 
newest in an 
extensive range 
of receivers 

HYDRUS offers 
* Exceptional versatility 

* Very high reliability 

* All solid- state, incorporating 
the latest field effect 
transistors 

* High stability 

* Frequency synthesis tuning 

* Fast re -tune and change of 
operating mode 

* Panclimatic operation 

* Available for operation in many 
transmission modes 

.,. 
VW 

exp 
T.. o. d.,., 

The Marconi Company Limited 
Radio Communications Division 
Chelmsfdrd, Essex, England 

AN 'ENGLISH ELECTRIC' COMPANY 

The new HYDROS 
high quality 
low -cost 
HF receiver 
for international 
point -to -point 
services 
FREQUENCY RANGE 1.5 TO 30 MHz 
I.S.B, S.S.B, D.S.B, F.S.K, C.W 

Dual diversity version 

WW -10S FOR FURTHER DETAILS 
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Ferrograph,1949-1967 

Now, another major event 

Series 
. a 

nerationecorders in mono 

The perro9raph 
New 
f FerrocraPh 

taP at the Audio 
at 

brand new family Wn ror the be available 

and stereo, 
will Apr h 

8th. andidd 
of of W' 

Fair. London. from the m 

FerrograPh 
stockists 

ROOM 
NO 3 / 

BOOTH 
Nß53 

See the new Ferrographs 
unveiled at the Audio Fair 

WW 109 FOR FURTHER DETAILS 

Wireless World, April 1968 77 

www.americanradiohistory.com

www.americanradiohistory.com


BBC trains TV producers 
from overseas... 
At the BBC's Overseas Training Studio at Woodstock 
Grove, Shepherds Bush. London. training courses are 
held for television producers, vision mixers and other 
overseas broadcasting staff. Many of the recordings 
made during these courses are on Scotch Helical Scan 
Video Tape. The use of video tape for the recording of 
training productions enables them to be played back 
immediately. In this way students can see the results 
of their work and benefit from criticism by professional 
producers and others. While these training productions 
are on closed circuit television, the BBC also makes 
use of Scotch 'Quadrature' Tape for many of its broad- 
cast telerecordings. 

The new Helical Scan Video Tape has an improved, low 
noise oxide formulation designed to give broadcast 
quality performance on helical scan equipment. The 
video signal -to -noise ratio can exceed 45 db. and drop- 
outs are considerably reduced. There are two types. 
Type 351 has a 1 Inil. polyester backing with a 210 
microinch oxide coating and is available in k" and 1" 

widths. Type 350 has a 1 mil. polyester backing with a 
450 microinch oxide coating and is available in 1" and 
2" widths. 
More details? Certainly- -just complete and post the 
coupon below for VIDEO TALK publications and for 

`Scotch' video tape data sheets. 

3m MINNESOTA MINING AND 
.... MANUFACTURING CO. LTD. 

Manufacturers of 'Scotch' Instrumentation Tape, 
Professional Quality Magnetic Tape, Quadrature and 
Helical Scan Video Tape, Computer Tape. 

3M and `SCOTCH'are trade narks of Minnesota 
Mining & Manufacturing Company 

TO: MR. G. C. WRIDE, 3M HOUSE, WIGMORE STREET, LONDON W1 
Please send me technical details and specifications on 'Scotch' Video Tape 

NAME 

ADDRESS 

L _1 
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Wireless World, April 1968 

e 

Nothing 
matches 
Belling -Lee 
sub -miniature 
R F Connectors 

A low cost range of precision subminiature 
R.F. connectors. 

Impedance 50 ohms nominal. 

V.S.W.R. less than 1.1:1 at 400 MHz. 

Easily loaded with a variety of subminiature 
coaxial cables up to 0.067" overall. 

PTFE insulation and choice of gold or silver 
plated body. 

Three plugs and three sockets. Types available 
to suit all installation requirements. 

Available from stock. 

11403/RFP Au 

Right Angle Free Plug 

IMP 
11403 FP Au 

Free Plug 

11403 BS Au 

Bulkhead Adaptor. 
Plug-to.Plug 

M 
11403 MFP Au 

Free Plug with 
Braid Clamp 

4111 

11403'PCS,Au 
Printed Circuit Socket 

11403 CS Au 

Bulkhead Socket 

BELLING -LEE 
COMPONENTS 

connecting research to industry 
BELLING & LEE LIMITED, 
GREAT CAMBRIDGE ROAD, 
ENFIELD, MIDDLESEX. 
Telephone : 01 -363 5393 Telex : 263265 
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There's a BRIMAR tube to meet the needs of eve-y 
oscilloscope designer - ranging from general purpose 
tubes of medium bandwidth to tubes designed speci- 
fically for exacting applications requiring features such 
as short length, wide bandwidth or dual phosphors. Face 
plates range from 81" large displays to 1" types for 
numerical and indicator presentations including the 
latest 7 x 5 cm rectangular size. 

PERSONALISED 
'l'l:(;Il\TICA1. SERVICE 
Every BRIMAR oscilloscope tube is backed by a first - 
class technical service and assistance on any type of 
problem involving it -from special characteristics to 
circuit design. BRIMAR engineers are always available - contact is on a personal level. Just phone or write. 

The BRIMAR D13-51GH is a modern Mesh P.D.A. 
6 x 10 cm2 -area tube, which gives improved brightness, 
higher deflection sensitivities and higher ratios of 
screen to deflector voltage with no shrinkage of raster 
area. The D13 -51 G H displays single phenomena up to 
30 MHz bandwidth and is suitable for use with transis- 
torised circuits. It needs fewer control voltages than 
other mesh tubes. Length is only 134 ". 

We shall be pleased to let you have full details of the 
BRIMAR D13 -51GH and the rest of the interesting 
range of B R I MAR industrial cathode ray tubes. 

Thorn -A.E.I. Radio Valves & Tubes Ltd. 
7 Soho Square, London W1. Telephone : 01 -437 5233 

TA11JS 
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ACCESSORIES 
A full range of accessories are 
available for PIDAM. Shown 
are the meter. scaled 0-9, at 
35/6. Test prods insulated and 
flexible with fine steel clips at 
the tip. red or black at 13/ -. 
High speed resetting counter 
including bezel and socket. 
with speed of over 40 opera- 
tions per sec. 165' -. Plug -in 
Octal relay 24v. with two 
changeover at 174. Not 
shown. 8 range test meter. 
4S / -. Oscilloscope made for ,s 
by Advance. L25. 

CONTILAND PIDAM SYSTEMS 
PIDAM (Plug -in Digital and Analogue Modules) perform 
all the usual logic functions, but, unlike other units, can be 
plugged in, using their B9A bases and can be quickly 
connected to the required configuration. To help learning, 
the mocule covers are easily removable for circuit exam - 
nation and sets of components are available. 

The 16 modules have an enormous range of use, from a 

single MONO for a tachometer. to over 300 units in a 

computer interface; nevertheless, their greatest asset is 
extreme simplicity. Design time is cut and elaborate 
breadboards superseded and any reader of " Wireless 
World " could with PIDAM, build up a low cost system 
for his own needs. 

PRINTED 
CIRC UlT 
CHASSIS 
Printed circuit chas- 
sis type " P" which 
fits into 1277 or 
16127 case, or type 
" Q " which can be 
mounted on an alu- 
minium chassis. Both 
types take up to 20 
boards and connec- 
tors on }in. centres. 
Prices from 45/6 
down to 37 for 
quantities. 

PIDAM 
BROCHURE 
Send for this com- 
plete explanatory 
booklet showing de- 
tailed examples of 
nee and circuit dia- 
grams of all mod- 
ules. Examples and 
circuits given fa- 
elode voice- operated 
switch alums. 
dashers. tacho- 
meter. timer,. 
batch counters. etc 
.1 6 post tree 

PIDAM PLUG -IN 
MODULES, 
PRICES 

per module range from 

9/6 to 28/- and all nec- 

essary accessories are 

supplied. A complete 
starting kit is only 

L20/I9/6 (normally 
[23/12/6). 

BI (Bistable) module shows B9A base for ease of 
connection. Pins 7. 8, 9 are always power con- 
nections. 

PIDEC 
Plug -in Digital Educational Cir- 

_uit). This Pidec unit allows seven 
modules to be interconnected 
'or demonstration or mock -up 
.+ithout soldering. Including 

:_rnal power sucr31 es. 3701 -. 

CONTIL CASES 
Conti! cases are mass -produced to give the lowest prices 

yet. In 21 -gauge steel. Finished hammer blue. with 18- 

gauge front panel supplied with easy -to -scrip protective 

covering for easy marking out. For ease of ordering 

Conti! cases are described by their dimensions, i.e. 755 

is 7X5 X Sin. Individually packed. inc. feet and screws. 

R a n g e of ONE FIVE 
chromium- 755 4S/6 44,'- 
plated and Del- 867 or 975 47/6 461 - 
rin handles avail- 1277 531- S1 /- 
able with match- 16127 98/6 96/6 
ing chassis, spare 191010 133/- 130' - 
Panels, etc. Kit LII /19/- (normally [14/12,1 -). 

DIGITAL COMPUTER MODULES 

Digital computer modules 
are available including bi- 
stables flip flops compara- 
tors (coincidence gate) neon 
driver 5NOR 2NORx2 
5NAND. and RESET. Also 
available are neons for drive 
by transistors, display boards, 
divide boards, together with 
escutcheons that only re- 
quire round holes. 

TRANSFORMERS 
Two West Hyde 
transformers are 
available for tran- 
sistorised equip- 
ment, one at 2 
amps giving 6. 10, 
15, 18 and 30v i.e., 
3, 4, 5. 6, 8, 9, 
10, 12, 15, 18, 24 
and 30 with 12-0-12 
and I5 -0-15. The second 
at I amp. 6, 10, 18v. taps. 
Price 37/6 and 26/ -. 
Additional type avail- 
able, providing 2 amps 
as above and in addition 
supplies IOOmA at 150. 
80, 0, 80, 150 volts to 
supply indicator tubes, 
etc. Price 50 / , 

REED SWITCH 
The West Hyde Reed Switch works 
at up to 2.000 times a second for 
more than fifty thousand million 

operations. Ideal for: over and under 
sued monitors, counting, timing, 
switching, rev counting, etc. Hermeti- 
cally sealed and moulded. Prices from 
14/- each to e/- each per thousand. 

We now supply Q -Max sheet metal 
punches in tin. sizes up to gin. and tin. 
s zes up to tin. 

DIVIDE BOARD 
The Conti! divide 
board can be used 
for decoding from 9 
bistables giving a 

count up to 512. 
Includes resetting 
and decoding diodes 
and switches. Type 

R " at 781- each. 

"BRIG H TLI FE" 
NEONS 
25,000 hr. average 
life with high in- 
tensity and resistor 
in housing; either 
¡in. or }in. dia. Stan- 
dard units 160 - 
250v. with 6in. lead 
variants. 10 at 
2/6 each with 10 
different caps. In 
quantity down to 
I/8 each. Neon 
only, down to SP!. 
each. 

We now supply our 
standard neons in 
110 volt nominal at 
the same prices. 

"A" board shows 
plugged into " M " 

111Ïí- stj9.IT.0¡ "' 20 -way connector 
w th "S" board 
supports. Note: 
Power supply rails 
at right angles to sig- 
nal rails "A" boards 
8/6 each. 20-way 
" M " connector 9/ - 
" S " supports 3/- 
pair. Less for quan- 
tities. 

CONTIL LOW COST PRINTED CIRCUIT BOARDS 
ONE TEN FIFTY 

Standard transistor board 8l6 7/6 7/- 

Half board B9A 7.- 5/6 4/6 
B7G or B9A boards inc. their four 

respective bases 9/6 
Connectors, 20 -way 9!- 

10-way 5/- 

" P " chassis to fit 1277 Conti! 394 
Printed circuit kit: including case, normally 
LII/19/6. 

Ill "w 1111 I 

ni 

8'6 8/- 
8,6 81- 
4/6 4'- 
37/6 37/- 

314;8!6 for only 

We now supply Brightlife Fluorescent Starter Switches direct 
in minimum quantit es of 50 off for 50/- C.W.O. only. 
Quantity prices down to 7d. As supplied to leading manufac- 
turers in large quantities. 

SUBMINIATURE NEON 
The smallest yet. 
Type " Q " overall 
dia. -Ain., body 
length l/ in. with 
resistor for mains, 
3/6 each. Minimum 
quantity 10. Down 
to 2/9 each. 

PLEASE NOTE 
All products ex -stock for 
normal quantities. Re- 
turn of post service. No 
S.A.E. Minimum order LI. 
Fully detailed leaflets avail- 
able. All prices include 
postage and packing. 

WEST HYDE DEVELOPMENTS LTD. 
30 HIGH STREET, NORTHWOOD, MIDDLESEX 

Tel Northwood 24941 
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D.C. RELAY TYPE. R.3. TWIN 

Twin coils and armatures. 

Two completely indepen- 

dent relays in one. 

A apace and money saver! 

THE REMANENCE RELAY 

of 
RELAYS 

MECHANICAL 
RELAY LATCH 

Enables the P.O. 3000 type relay to 
be held in the clos .,d position when 
the coil is de- energises and 
until manually released. Does not 
impair the versatility of the 
contact arrangements, nor affect 

the normal mountirg position. 

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 controlled with a 
single coil, by reducing 
the operating current in 

reverse or with a double 
coil, via a pair of contacts 

employed on the relay 
to energise the second coil. 

i : i : i.: ;'i i : :i : ¡'i : :i': i ¡ : 4 i :i ¡ :" :4 :¡ :.: i i ::1: 

.. .. ; 

: 

ELECTRO -MAGNETIC COUNTERS 

MONS 

MAJOR TYPE 6' 14 1 ". Counts when coil is energised. 
3V DC 220V DC. Speed approx. 8 per second. 

MINOR TYPE 41- 1" 1`. Counts when coil is de- energised 
3V DC 110V DC Speed approx. 10 per second. 

JACK DAVIS (RELAYS) LTD 9 10, Mallow Street, London, E.C.1 
Telephone: CLErkenwell 3661 -2 
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WE SUPPORTI 

EVERYTHING!) 

We are the 
TOWER PEOPLE 
Floodlights, aerial arrays, 
flue stacks; 
we support them all cheaply, 
handsomely and efficiently. 
We are accredited manufacturers of 
the 'Tubewrights' range of tubular 
steel tripoles, towers and headframes. 
Heights from 20ft. to 155ft. 
Alternatively we will design towers 
for any special requirement. 
Warning! We are habit -forming. 
Customers tend to standardise 
on our towers. 
Unifab Structures -the Tower People - provide uplift, easy on E. s. d. 

Unifab Structures Ltd 
Gale Road, 
Kirkby Industrial Estate, 
Liverpool. 
Phone: 051 -546 3401. 
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TELETON 
COMES TO 

THE U.K. 

Already highly successful in Belgium, Germany, Switzerland, Holland, 
France, and Italy, we now proudly present the finest integrated 
Solid -State Hi- Fidelity Equipment for your approval. Ultra- modern 
designs have been created according to European technical 
standards and popular requirements. These outstanding products 
are supplied exclusively to us by MITSUBISHI Shoji Kaisha of 
Japan. 

Superbly styled in oiled walnut, TELETON Tuner,Ampliflers include 
AM/FM Multiplex facilities, comprehensive filters, four inputs and 
up to fifty watts RMS output, at prices to suit even the most modest 
pocket. 

The TELETON SRQ 302x (illustrated) with Solid -State AM FM 
Multiplex Stereo Tuner and integrated Amplifier (20 watts RMS) 
is an example of unsurpassed value retailing at only 64 guineas. 

In addition there are over fifty other TELETON products in the 
range including Stereo Tape Recorders, Cassette Recorders, Trans- 
ceivers, Stereo Loudspeakers, etc., competing favourably in quality 
and price. A home based Service Department implements a full 12 
months Warranty. 

TELETON units are available from high -class specialist dealers, or 
from selected wholesalers. Brochures and price lists are available 
to bona -fide trade enquirers. A display of our products may be 
seen in our Showroom by arrangement. 

SEE US AT THE AUDIO FAIR 
Booth 64. Demonstration Room 158. 

Or write or telephone for further details to:- 

TELETON ELEKTRO (U.K.) CO., LTD.. 
66 -68 Margaret Street, London, W.I. 

Telephone: 01 -636 6491 
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HIGH -FIDELITY DESIGNS 
FROM SINCLAIR 

A BRILLIANTLY EFFICIENT LOUDSPEAKER 

SINCLAIR MICROMATIC 

the 
smallest 
radio 
in the 
world 

. PLAYS 

ANYWHERE 

As easy to take with you as the wrist watch you 
wear. The Micromatic is amazingly powerful and 
better than ever in quality now that its output 
feeds to the hi -fi quality magnetic earpiece sup- 
plied with it. It tunes over the medium wave band 
bringing in RADIO I and many other stations to 
make it the best of all personal radios ever. This 
smaller- than -a- matchbox radio is in a tiny black 
case with aluminium front panel and matching 
slow- motion tuning control. 
Complete kit with 
ear 49/6 ear piece, in- 
structions, etc. 

MALLORY MERCURY CELL RM.675 (2 required) 2/9. 

Ready built with 59/6 earpiece. \N// 

YOUR SINCLAIR GUARANTEE 
Should you not be completely satisfied with 
your purchase when you receive it from us, 
your money will be refunded in full at once 
and without question. FULL SERVICE 
FACILITIES AVAILABLE TO ALL 
SINCLAIR PURCHASERS. 

When Sinclair Radionics decided to design and manufacture a new loudspeaker, it was 

required from the start that its performance should be worthy of to -day's best high fidelity 

standards and be so reasonably priced that the greatest numbers could afford it. By using 

ultra -low resonant materials to form its acoustically contoured housing, outstandingly 

brilliant performance resulted. Furthermore, the unusual form of the Q.14 meant it could 

be used as a free -standing shelf speaker, as a wall- corner sound radiator or flush mounted 

singly or in multiple units on a flat surface such as a wall. The correctness of the design 

of the Q.14 has amply proven itself since within a few months of its introduction, it is already 

amongst the four most demanded loudspeakers irrespective of price. Independent laboratory 

tests have already shown that the Q.14 has amazingly good performance characteristics. 

As a fudge of good sound yourself, your ear will confirm this instantly. At its price. there is 

nothing to stop you changing to Sinclair at once. 

RESPONSE- Exceptionally smooth from 60 to 16.000 Hz 

MAXIMUM LOADING -In excess of 14 watts. 

IMPEDANCE -IS ohms. 

SIZE AND FINISH -91in. square 4fin. deep. Matt black with solid 
aluminium bar embellishment. 
ALL- BRITISH MANUFACTURE 

IDEAL FOR 

BATTERY 

OPERATION 

Tested and guaranteed in 
fitted carton. (Your money and 
postage refunded if not satis- 
,lied.) 

£6.1 9.6 

11/ 

Built, tested 
and 
guaranteed. 

89/6 

COMBINED 12 WATT HI -FI AMP 8 PRE -AMP 

No contructor's transistor amplifier has ever achieved such success as the 

Sinclair Z.12. It favours the user in so many ways -with fantastic power -to- 
size ratio, with far greater adaptability, with freedom to operate it from 
batteries or mains power supply unit (the new PZ.4 is ideal for this) and 

with the opportunity to obtain superb stereo reproduction for very little 
outlay. Countless thousands of Z.1 2s are in use throughout the world in 

hi -fi installations, electronic guitars and organs, P.A. installations, intercom, 
systems etc. This true I2 -watt amplifier is supplied ready built, tested and 

guaranteed together with the Z.12 manual which details a number of 

control circuits enabling you to match the Z.12 to your precise require- 
ments. For complete listening satisfaction, use your Z.12 system with 
Q.14 loudspeakers. It assures superb quality with substantial savings. 

SINCLAIR STEREO 25 
De luxe pre -amp /control unit 
for Z.I2 or other stereo systems. 
Brushed and polished aluminium 
front panel 64in. 24in. Ready 
built. £9.19.6 

PZ.4 STABILISED HEAVY DUTY 
POWER UNIT 

Designed specially for 
Z.12 assemblies. De- 
livers 18 V.D.C. at 1.5 996 amps. from A.C. mains 
supply. 

If you prefer not to cut this page, please quote WW468 when writing 
your order. 

I! you prefer not to cut this page, please quote WW468 when ['To: SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE 

writing your order. 

SINCLAIR RADIONICS LIMITED 
22 NEWMARKET RD CAMBRIDGE 

Tel: OCA3-52996 

Wireless World, April 1968 

Please send POST FREE 
NAME 

AOORESS 

For which I enclose cash /cheque /money order. 
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INDUSTRIAL 
INSTRUMENTS 
LIMITED STANLEY RD., BROMLEY, KENT 

Tel: 01-460 9212 Grams: Transipack Bromley 
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AUDIO F A I 

To understand why BRENELL 
hi -fi equipment is so consistently 

chosen by connoisseurs... 

R 

ASTEN IN 

AT ROOM 
242 

Look and listen to their outstand- 
ing tape recorders and decks and 
the versatile mono /stereo tape link. 
Brenell equipment offers the 
enthusiast unrivalled features and 
professional performance at real- 
istic prices. 

Hotel Russell, April 18th -21st. 
-your dealer has free tickets. 

BRENELL ENGINEERING CO. LTD., 
231/5, Liverpool Road, LONDON N.1. 01 -607 8271 (5 lines) 
CD212 

WW-I20 FOR FURTHER DETAILS 

We can't..,, 
show them all !`. 

The Partridge range of Transformers for 
Hi-Fi circuits covers most leading pub- %11 lished designs. Write now for Data 

J Sheets, or let us have your specific 
enquiry -there's bound to be a model to 
suit your needs. I a&tj'e 

RIDGE TRANSFORMERS LTD., 
Roebuck Road, Chessington, Surrey. 01 -397 4353 4 5 

I 

141 Ail' 
WW -121 FOR FURTHER DE:TAII.S 

Now available 
1968 Data Book 

136 pages of data, including for the first time, colour -coded 
sections for quick reference -covering comparables and equivalents 
and all current Mullard semiconductors, valves, tubes and compon- 

ents for Radio, TV, Audio and HiFi applications. IN 

PR /CE 3/6 from your local TV retailer OR direct from Mullard-cash 
with order, plus 9d for p. and p. 

Mullard Limited, Distributor Sales Division, 
Mullard House, Torrington Place, London, W.C.1. 

WW -122 FOR FURTHER DETAILS 
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The extensive range of Oxley Air and Solid Dielectric 
Trimmer Capacitors have proved over the years their 
ability to withstand and fulfill the requirements of 
manufacturers of high quai :y Electronic Instruments 
and telecommunication equipment. 
The range includes: 

* Air Dielectric Trimmer Capacitors from 3 to 100 pF. 
* Temperature compensairg Trimmer Capacitors. 
* Tubular Capacitors with P.T.F.E. and Quartz as the 

dielectric media. 
* Differential and Butterfly type Capacitors. 

Most types are available for printed Circuit and 
Module board applications. 
Write for technical details of Oxley products. 

Longlasting Precision 
SEE US AT STAND G335A, I.E.A. E4HIBITION, OLYMPIA 13 -18 MAY 

OXLEY DEVELOPMENTS CO. LTD. 
ULVERSTON, LANCASHIRE 

Telephone Ulverston 2621 Cables Oxley Ulverston 

WW -123 FOR FURTHER DETAILS 
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Take any 
.ludio Techiiica 
CartridcJre . . . 
and you take 
«i: important 
step towards 
PL,RF/; ('Tiftl' 
in Stereo 
if e>>rod uction 

An already proven statement. 

which will be again demonstrated 

by Shriro (U.K.) Ltd., during the 

1968 International Festival and 

Fair at the Hotel Russell, London. 

Rooms 201 and 202 will be the 

venue to hear a new and even 

more advanced range of quality 

cartridges from the Audio Technica 

Corporation. 

SHRIRO (U.K.) LTD. 

8 BUSH LANE, CANNON STREET, 

LONDON, E.C.4. Telephone 01 -626 4711 

e 
WW -124 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


VII Ii' IUEIiIIS 

eENinn'I'OhIx 

PIII[II SUPPIIfS 

S,I. Twin Power Supply. 

G.2. L.F. Signal 
Generator. 

M.I. Voltmeter. 

Linstead instruments are designed for accurate yet contin- 
uous hard work. Here are shown just three in the range 
which are receiving such glowing comments as " ... does 

everything that instruments costing several times its price 
can do" (letter available for inspection). These are products 
which can be relied upon time and time again. Below we 

give a brief specification of three. 

S.I. Twin stabilised Power Supply 
Controlled by silicon transistors. Two supplies each. 0 to 20V, 0 to 0.5A. Full 
overload and short circuit protection. GI5 nett U.K. 

G.2. L.F. Signal Generator 
10 Hz to 100 kHz 2% -: 

I c /s. Sine ware. 0-6V low distortion. Square wave. 
0 -9V. No droop H.F. rise time luS. I Watt into 3 ohms. 124 nett U.K. 

M.I. Electronic Voltmeter 
15 A.C. ranges. I mV to 500V. 10 Hz to 100 kHz. 3 D.C. ranges. 0 -400V. Input 
Impedance. 10 Mohms on A.C. and D.C. £26 nett U.K. 

LINSTEAD ELECTRONICS 
35 NEWINGTON OREEN, LONDON. N.1B mal CLI 4825 

WW-125 FOR FURTHER DETAILS 
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FAULT LOCATION 

kONTA HlMI 
NAtTA ADO" sr.r..oer.a.r 

Details from UK distributors. 

KONTAKT " Cold Spray 75" 
For rapid and effective fault location 

Non -toxic, non -inflammable, Cold Spray 75 
is a chemically inert coolant capable of 
producing temperatures of down to --42 
centigrade. It can also be used to prevent 
heat damage during soldering processes, 
for the rapid freezing of small articles for 
biological and technical purposes and the 
prompt location of hairline cracks and 
other faults in temperature dependent 
components. 

Other Kontakt products: 
Kontakt 60 and Kontakt 61 for relay contact cleaning. 
Plastic Spray 70, transparent protective lacquer. 
Insulating Spray 72. 
Kontakt WL. Spray Wash. 
Antistatic Spray 100. Antistatic agent for plastics. 
Politur 80. Polish and cleaner. 
Fluid 101. Dehydrating Fluid. 

SPECIAL PRODUCTS DISTRIBUTORS LTD. 
81 Piccadilly, London, W.1. Tel: 01 -629 9556 

WW-126 FOR FURTHER DETAILS 

We put 

23,340 
cigarettes 

in our Budget 
combination storage 
unit! 
Think what you could 
put in it! 
Storage. Lots of it, for a thousand things you 
stock: replacement parts: light bulbs: cam 
eras; anything up to 7" x 8" x 10i ". Safety 
drawer -stops as 'standard'. Smooth guide 
runners thro'out. All in a compact 311 -6 in 

high, 211 -11 in wide, 1 It deep area. Ready 
assembled. in stove enamelled green. With 
18 handy, 6 large, 8 king -sized drawers. Al 
C15.19s. worth every penny! See the rest 
of the N. C. Brown range! 

N.C. BROWN LTD. 
pacesetters in storage equipment 

Send your FREE BROCH- 
URE or Send (how 
many) Budget Storage Units 

, C15. 19s. in green 

L 

NAME 

ADDRESS 

Dept.WW Eagle Steelworks, Heywood, Lancs. Tel: 69018 
London 25 27 Newton St . W C.2 Tel 01-405 7931 

J 
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RECEPTION SETS R220/R220 
Thue comprise two crystal controlled AM 
receivers and can be operated independent of 
each other on one spot frequency in the band 
60-100 Mc /s., with built -in monitor speaker. 
They are housed in one metal cabinet, size 
215 X 121 X I85in. and ready for immediate 
mains operation (200.250 v. 50 c /s.). Supplied 
BRAND NEW in original crate, complete 
with spares and manual, CO. Carr. 50/ -. 
POWER UNIT TYPE 24 FOR 8.116 RE- 
CEIVER. A.C. operated 100.125 or 200-250 
volts SO c /s. BRAND NEW AND BOXED. 
L9/19/6. Carr. 10/6. 
FILTER VARIABLE BAND PASS No. I. 
Dual channel unit, each channel hu variable 
slot frequency of 500.900 c /s., 1,200.1,600 c /s., 
and band pass facility. 600 ohms input and out- 
put, monitor input and high impedance out- 
put jacks. Standard rack mounting 3 }in. deep 
panel. 

W. Lains 
operation 200/230 v. 50 c /s. BRAND 

HRO TUNING METER. 0-I ma. New and 
boxed 15/ -. Post 2/ , 

BC -211 FREQUENCY METERS 
Complete with crystal and valves. In perfect 
working order but WITHOUT calibration 
charts. L9/I9/6. Carr. 10/6. 

XALS 
100 ¡1,000 Kc /s 10X size 3 -pin, as used in 
Class D Wavemeter. Brand New, boxed. 
11/. each. Post 1/.. 
200 kc/s American G.E.C. fin. pins suitable 
for crystal calibrators, etc. Brand new, boxed, 
7/6 each. Post 1/.. 

V.H.F. SIGNAL GENERATOR 
MARCONI TF- 801A/I. Covers 10 to 310 
Mc /s. (4 bands). DIRECTLY calibrated. Int. 
Mod. at 400, 1,000 and 5.000 c /s. Attenuated 
or force output. Guaranteed overhauled, 
accurate and in perfect working order. 
L35. Carr. LI. 

SEAT FREQUENCY OSCILLATORS. 
MARCONI TF -195M. Covers 10 cps. to 
40 kc /s. in two sweeps. 0 to 20 kc /s. and 
20 to 40 kc /s. Output 2 watts into 600 
or 2,500 ohms. Panel meter indicates output 
voltage. A.C. mains operation 100 to 250 
volts. First class condition. Fully tested. 
L10. Carr.30 /-. 

AMERICAN HEADSET TYPE HS-30-U 
600 impedance. BRAND NEW and boxed, 
15/.. postage 2/6. 

DISTORTION FACTORMETER 
MARCONI TF -142E. This instrument 
measures the percentage of total harmonic 
distortion in the fundamental frequency 
range 100 to 8.000 c /s. The lowest scale 
engraving is 0.05 %. Will handle 2 watts 
(continuous) and will give satisfactory readings 
with only I mW input. Mains operated. 
Output impedance 600 ohms. Very good 
cordition. L29. Carr. 20/, 

MICROAMMETERS 
R.C.A. 0.500 microamps. 24in. 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 
and boxed 15 /-. P. & P. 1/6. 

ARM SPARES 
Knobs, Medium size, Set of 8 
Knobs. Large size 

10 /- 
5¡6 

Cond (3 x 4 mfd.). Post 4/6 12/6 
Mains Trans. (L.F.) (postage 9/ -) 42/6 
Escutcheons (Windows) 816 

MINIATURE RELAYS 
240 v. A.C. coils. Contact assembly 
" makes " and 1 C.O. 5 amps. Size 2x 174 x 
lin. Unused and removed from brand new 
equipment 9/6 post paid. 

MOVING COIL PHONES. Finest 
quality Canadian with chamois ear -muffs 
and leather- covered headband. With lead 
and jack plug. Noise excluding and supremely 
comfortable. 22/6. As above but complete 
with moving coil microphones 15 / -. DIR -5 
Low impedance headphones with attached 
throat microphone. 11/6. All these items 
BRAND NEW. Postage extra 2/6. 

CINTEL NUCLEONIC SCALERS 
Nos. 36402 and 36411. Unused with hand- 
book. List Price £300/L320. Our Price 165. 

PACKARD -BELL PRE -AMPLIFIER 
Fitted with 65L7GT and 28D7 Valves. Brand 
new and boxed with manual. 11 /6. Postage 
4/6. 

CRT Type e9D as used in the Cossor 1035 

Oscilloscope. Brand New 59/6. P. & P. 4/6. 

Wireless World, April 1968 

ADVANCE TEST EQUIPMENT 
H1 B Audio Signal Generator ............ £30 0 

J1 B Audio Signal Generator £30 0 
J2B Audio Signal Generator £35 0 
TT1S Transistor Tester £37 10 
VM76 AC /DC Valve Voltmeter £72 0 
VM77C AC Mlllivoltmeter £40 0 

VM78 AC Mlllivoltmeter (transistorised) £40 0 
VM79 UHF Mlllivoltmeter 
(transistorised) £125 0 

These are current production, manufactured In 
U.K. by Advance Electronics Ltd. (not discon- 
tinued models). Showing a saving of approx- 
imately 33} ° on nett trade price. BRAND NEW, 
all in original sealed carton. Carr. 10 /- extra per 
item. Special offer of 10 discount for schools 
and technical colleges, etc. 

WIRELESS SET No. 76 
A compact CW only crystal controlled transmitter. Consists 
of a Pierce crystal oscillator (807) and a Power Amplifier (807). 
Both are cathode keyed by means of a relay. Six switched crystal 
channels are available in the frequency range of 2 to 12 Mc /s. 
(Crystals not included.) Aerial current is indicated on a panel 
meter and two spare valves are supplied. Operates from 12 v. 
car battery via internal rotary transformer. RF output 9 watts. 
Contained in steel cue 12X 12x8in. Weight 30 lbs. Ideal for 80 
or 40 meters or cheap enough for breakdown. Good condition 
and working order. Circuit included. L4 /5/. Carr. 10 /, 

HRO RECEIVER E30 
The octal valve version. In mint condition. Complete with all 
nine general coverage coil sets covering SO kc /s. to 30 Mc /s. 
Instruction Booklet and circuit, but less external power supply. 
Carriage 30/ -. Complete manual available at 30/- extra. 

PRICES NOW REDUCED CINTEL EQUIPMENT - 
ELECTROLYTIC CAPACITANCE AND INCREMENTAL 

INDUCTANCE BRIDGE No. 36601 
A modern instrument, all solid state, which accurately measures 
the capacity of electrolytic condensers from O.1uF to 1,0000F 
under operating conditions. Leakage current and polarizing 
voltage are separately metered. Inductances from 100 mH to 
100 H can also be measured with current up to 100 mA. A.C. 
mains operation. Unused with handbook. List price £220. Our 
Price 170. 
WIDE RANGE CAPACITANCE BRIDGE. No. 1964. 
A matching instrument to the above. All solid state. Mains 
operation. Measures from 0.002pF to I000F. Unused with hand- 
book. List Price L250. Our Price L75. 

MARCONI TEST EQUIPMENT 
PORTABLE FREQUENCY METER TYPE TF.1016 SERIES 
TF.1026/4 2,000/4,000 Mc /s., TF.1026/5 1,800/2,200 Mc /s., 
TF.1026/6 3,800/4,200 Mc/s., TF.1026/7 1,700/2,100 Mc /s., 
TF.1026/9 2,425/2,525 Mc /s. 140 each. 

WIDE SAND MILLIVOLTMETER TYPE TF.1371 
100/vv to 300 my in five ranges. 30 c /s. to 30 me /s. 145. 

VACUUM TUBE VOLTMETER TYPE TF.1300 
A.C. measurement 0.05 to 100 v., 20 c /s. to 300 Mc /s. D.C. 
measurement 0.1 to 300 v. Each over S ranges. Will also measure 
ohms, 500 to 5mf; in 2 ranges. L45. 

SENSITIVE VALVE VOLTMETER TYPE TF.I100 
IOONV to 300 v. A.C. in 12 ranges. 10 c /s. to 10 Mc /s. Can also 
be used as a wide -band amplifier. LSO. 

DELAY GENERATOR TYPE TF.1415. 
Provides sweep -delaying facilities when used in conjunction 
with the TF.1330 (series) or similar oscilloscope. Alternatively, 
it may be used independently u a general purpose delay generator. 
L3S. 

TF.867.A Standard Signal Generator £200 
TF.890.A /I. R.F. Test Set LISO 
TF.1020.A /2 R.F. Power Meter LSO 
TF.I066.B/2 U.H.F. F.M. Signal Generator L200 
TF.1067 Heterodyne Frequency Meter L65 
TF.I102 Amplitude Modulator 140 
TF.122I Heterodyne Unit £115 
TF.1274 V.H.F. Bridge Oscillator L40 
TF.1275 V.H.F. Bridge Detector £40 

TF.1350 /1 Power Unit for TF.1346/I £40 
TF.I400 Double Pulse Generator 1100 

Detailed technical specifications supplied upon request. 
Offered BRAND NEW at fraction of original cost. 

CHARLES BRITAIN (Radio) LTD. 

II UPPER SAINT 
LONDON, W.C.2. 

Near Lei Sq. Station. 

Shop hours 9-6 p.m. (9 -I Thursday). 

MARTIN'S LANE 
01-836 0545 

(Opposite Thorn House) 

Open all doy Saturday. 

PCR -I RECEIVERS 
Covers 860 -2080 metres, 190 -570 metres. 
5.6-18 Mc/s. 1 R.F. and 2 I.F. stages, 6 valves. 
I I speaker, requires external Power 
supply Circuit supplied. Fully tested prior 
to despatch. £7/19/6, Carr. 10/6. Fuller 
details upon request. Brand new external 
Power Supply Units, Vibrator Unit for opera- 
tion from 12v. car battery, for caravans or 
boats 15/6 or A.C. Mains Units £2. Carr. 5/6. 

AR.N VIBRATOR POWER SUPPLY 
UNIT. Operates from 6-8 volt D.C. supply. 
Output 300 volts, 90 ma. Brand new, boxed, 
complete with leads. 15 /-. postage 7/6. 

ADVANCE POWER UNIT TYPE DC4. 
12 volts D.C. 4 amps output. A.0 Mains 
operation 200.245 volts 50 c /s. Brand new. 
Boxed, 120. Carriage 10/6. 

INDUSTRIAL METER, Iron clad. 0 -300 
volts A.C. 50 c /s. Moving iron, 6in. scale 
FI. mtg. Brand new boxed, 59/6, postage 7/6. 

SIGNAL GENERATOR CT -218 (FM/ 
AM). MARCONI TF 937. 
Covers 85 Kc /s. to 30 Mc /s. in 8 switched 
ranges. Effective length of film scale is 50ft. 
Output level variable in 1 dB steps from 1µV 
to 100mV (75()). Also IV Outputs down to 
O.IMV from an outlet at 7.5(1. Int. mod. at 
400 c /s., 1 Kc /s., 1.6 Kc /s. and 3 Kc /s. FM at 
frequencies above 394 KO. Variable mod. 
depth and deviation. Crystal calibrator 200 
Kc/s and 2 Mc /s. Monitor speaker for beat 
detection. Fully metered, blower cooled, 
Panclimatic. A.C. mains 100 to ISO and 200 
to 250 volts, 45 to 100 c /s. 17 x 201 X 
175in. Weight 117 lbs. Fully tested and 
guaranteed. Fraction of original cost. L65. 
Carr. 50/ -. 

T.C.C. METALPACK CONDENSERS. 
0.1 mfd. 500 v. D.C. wkg. at 70 °C. Brand new. 
polythene wrapped, 7/6 doz., or 12 per 100. 
T.C.C. METALMITE 350 v. D.C. wkg. 0.1 
mfd. (CP37N); 0.05 mfd. (CP35N); 0.91 mid. 
(CP.32N) all at 5/6 doz. or 32/6 per 100. 
SPRAGUE METAL CASED CONDEN- 
SERS 0.01 mfd. 1,000 v. D.C. wkg., 5/6 doz. 
or 32/6 per 100. 

T.C.G. VISCONAL CONDENSERS. 
8 mfd. 800 v. D.C. wkg. at 7I °C. CP 152 v. 
Size 3 x If x Sin. high. BRAND NEW 
(boxed). e/6 each. DUBILIER. 4 mfd. 
600 v. wkg. CP 130T or similar I} x If x 
Olin. high. BRAND NEW (boxed), 4/6 each. 
All post paid. 

WESTINGHOUSE PULSE TRANS- 
FORMER CAT. NO. 4P43 L421741 
Primary 5.5 kV. Secondary 22 kV. 0.5 to 
2.5 /sec. Pulse. Brand new and boxed LS. 
Postage 7/6. 

THOMSON -VARLEY TYPE POTEN- 
TIAL DIVIDER 
Non inductive. 4 decades -70,000 ohms 
resistance. Accuracy 0.01 %. 350 v. maxi- 
mum voltage. Brand new and boxed. 130. 
Carr. 10/ -. 

STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved. E.S. 
screen, universal mounting. Size 4 x 35 x 
24in. ALL BRAND NEW. 24/- each. Post 4/6. 
Type 1. 250.0.250 v. 80 mA. 6.3 v. 3.5 a., 
6.3 v. I a., tapped at 2 a. 
Type 2. As above but 350.0.350 v. 80 mA. 
Type 3. 30 v. 2 a., tapped at 12, 15, 20 and 
24 v. to give 3.4.5- 6-8-9 -10 v., etc. 
Type S. 0- 6-9 -15 v. 4 a. Ideal for chargers. 

LOW CAPACITANCE BRIDGE 

MARCONI TF. 1342. Range 0.002 pF. to 
1,111 pF. Accuracy 0.2%. Three terminal 
transformer ratio arm bridge allows " in situ " 
measurements. Internal oscillator frequency 
1,000 c /s. 12 x 17 x 8 }in. Weight 154 lbs. 
A.C. mains 200 to 250 and 100 to 150 v. 40-100 c /s. 
With leads and handbook. ABSOLUTELY 
BRAND NEW. List Price L120. Our Price L45. 
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VAN DAM Snellemanstraat II 

ELECTRONICS -ROTTERDAM, HOLLAND 
MOS -FIELD EFFECT TRANSISTORS 

3N 128 N 20 20 8.0 - 5-30 0.05 100 5,000 -12,000 800 5.8/0.2 LI 0 4 
3N 140 N dualgate 20 20 8.0(8) - 5-30 I ISO 6,000 -18,000 300 - LI 2 2 

Thyristors PIV If cont If peak I g peak Pc-G Igt Vgt Iho Price 
Volts A A A W mA Volts mA 

C106-Y1 30 2 25 0.2 0.1 0.5 0.5-0.8 8 16 10 
TIC31 400 4 125 2 S 25 0.25 -3.5 25 [2 0 0 
2N444 1 50 8 80 2 5 30 0.7 -1.5 40 19 4 
2N4442 200 8 80 2 5 30 0.7 -1.5 40 LI 6 9 
2N4443 400 8 80 2 5 30 0.7 -1.5 40 LI 17 0 
2N4444 600 8 80 2 5 30 0.7 -1.5 40 L3 IS 0 
M C R 2304 -6 400 8 100 2 5 20 0.2 -1.5 25 L2 5 3 
MC R 2305 -6 400 8 100 2 5 20 0.2 -1.5 25 L2 8 2 
Triac's 
40527 no diode 400 2.5 25 0.5 0.15 10 2.2 S LI 17 0 
40430 no diode 400 6 80 I 0.2 20 I.0-2.2 30 LI 5 3 

40432 with diode 400 6 100 I 0.2 20-40 30 L2 12 S 

MAC2 -6 400 8 100 2 10 30 0.9-2.0 30 L4 I I 7 

Trigger diode: MPT32 for Triac types: 40527, 40430 and MAC2 -5. 11/4. 
Silicon Diodes 

PIV I f tont I f peak I r Vf 
Volts A A mA Volts 

ES KI/10 800 1(0.8) 50 0.1 .2 3 2 
ES K I /02 125 1(0.8) 50 0.1 .2 3 0 
ESK I /06 400 1(0.8) 50 0.1 .2 3 I 

ESKI/12 900 1(0.8) 50 0.1 .2 3 3 

I N4001 50 I (0.7) 30 0.05 .1 4 8 

LINEAR INTEGRATED CIRCUITS 

CA 3000 Differential amplifier, TO -5. Bandwidth 0 -30 Mhz. Gain 37 dB 10 Mhz. Max. Output 6, 4 volt peak -peak. Price L3 /18 / -. 

CA 3012 High Frequency Amplifier, TO -5. Bandwidth 100 Khz -20 Mhz. Gain 55 -61 dB, 10, 7 Mhz. Price LI /18/ -. 

CA 3018 Includes: 2 single transistors, TO -5 I cascade pair Application = High Frequency Amplifier'Mixer'Oscillator 
Gain cascade pair 1500 -3500 Gain single transistor == 30 -67. Price LI /19/ -. 

CA 3020 Low frequency amplifier Bandwidth 6 Mhz, TO -5. Gain max. 52 -58 dB. Sensitivity 35 mV. Output max. 700 mW. 
Input Impedance 40 Kohm. Output impedance 65 65 ohm (push pull). Price £21616. 

PA 222 Low Frequency Amplifier. Bandwidth 20 Khz (dual in line). Gain typ. 50 dB. Sensitivity 65 mV. Output max I Watt. 
Input impedance 40 -55 Kohm. Output impedance 22 ohm (single ended push pull). Price £2/19/ -. 

MC 1429 G Differential amplifier TO -5. Bandwidth 0 -250 Khz. Differential gain 45 -75 dB. Max. Output swing 5 Volt pp. Price L3/13/ -. 

MC 1430 P (dual in line) Differential input, single ended output. Bandwidth I, 3 Mhz. Gain 75 dB max. Offset Voltage 2 10 mV. 
Input impedance 5 -15 Kohm. Output Impedance 25 -50 ohm. Output voltage max. 2.5 Volt pp. Price L4/I3/ -. 

uA 702 c TO -5 Differential input, single ended output gain max. 2000 -6000. Bandwidth 0 -30 Mhz. Price L3/4/3. 

uA 703 TO -5 High Frequency Amplifier, bandwidth 150 Mhz. Gain 36 dB, 10, 7 Mhz. Gain 20 dB'100 Mhz. Price £2/16/ -. 

MIC 709 c TO-5 Differential amplifier, bandwidth 0 -500 Khz. Voltage gain 45,000 typ. Output voltage max. 13 V pp. Price £4/6/ -. 

DIGITAL INTEGRATED CIRCUITS. (All circuits dual -in -line) 
RTL -series (resistor- transistor -logic) 
MC 717 P 

MC 718 P 

MC 719 P 

MC 788 P 

MC 789 P 

MC 790 P 

MC 792 P 

4 x 2 input gate 
dual 3 -input gate 
dual 4 -input gate 
dual buffer .. 
6 x inverter . 

dual J K Flip -Flop 
triple 3 -input gate 

DTL- series (diode- transistor -logic) 
LI 3 0 MC 830 P 

LI 1 4 MC 831 P 

LI 3 0 MC 832 P 

LI 9 I MC 844 P 

[I 6 0 MC 845 P 

L2 3 0 MC 846 P 

LI 6 0 

RTL -series (TO -5 case) 
uA 923 926 J -K flip flop .. .. .. .. L1 1 5 

SPECIAL OFFERS: 

dual 4 -input gate 
clocked flip -flop 
dual buffer .. 
dual 4 -input gate 
clocked flip -flop 
quad 2 -input gate 

LI 13 5 

L3 4 3 

LI I5 6 
LI IS 6 

L3 4 3 

LI IS 6 

Kit: Complete Decade Counter. Max. counting frequency 10 Mhz. Noise immunity I Volt or better. Required input: square wave 3.5 

Volt. Output 3, 5 Volt. Including Printed Circuit, Integrated Circuits. Diode Matrix, Nixie drivers, Nixie tube with socket, 
Circuit diagram, mounting schematic, etc. Price LI 12' -. 

Silicon Transistors: BC 171 b Vce 45 Volt. lc 100 mA. Pc 200 mW. Hfe 250 -500 Ft. 

BC 172 c same items except Hfe 470 -900. Vce 20 Volt. Price 2 6. 

Both types pro 100 pieces. Price L10 /IS / -. 
The noted prices include all taxes etc. 

300 Mhz. Price 2'6 
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NEW! SOLID STATE HIGH FIDELITY EQUIPMENT 
POWER AMPLIFIERS - PRE -AMPLIFIERS 

POWER SUPPLIES -BRITISH MADE 

a. . : MP8 

SPM2 

SOW tira masa 
ar -- ,, 

. .: ± 
L.t'- 

-.t- ee ,n,-ól-1 

COMPLETE FULLY ILLUSTRATED 
BROCHURES NO. II á 21 FREE ON 
REQUEST. 

THE FINEST VALUE IN HIGH 

SPARE * 8 

We proudly present this new range of Audio Equipment developed !rom Dtnadale Mk. II 
each unit or system will compare favourably with other proleuional equipment selling at much 
higher prices. Brief details are below: 

SYSTEM 

* A 

* 1 

COMPRISING SYSTEM 
PRICE 

S watt mono for 3 to S ohm 410.3.0 speakers 

* 2 

12 watt mono for 3 to S ohm E13.17.6 speakers. 
12, watt mono for 12 to 16 ohm 
speakers. E14.12.6 

4 24 watt mono two channel for 12 
to 16 ohm speakers. 

* 9 

4 * 14 
KEA 12-12 

FIDELITY- CHOOSE 

20 watt mono/ 
16 ohm speakers 
24 watt mono! 
S ohm speakers. 
40 watt mono, 
16 ohm speakers 

420.15.0 
fer 12 to 424.0.0 
for 3 to E26.15.0 

o for 77} to 429.10,0 

MANY OTHER SYSTEMS AVAILABLE 

A SYSTEM TO SUIT YOUR NEEDS 

Send for full details 

AND SAVE POUNDS 

AUTO -BAN TRANSISTOR 6- Transistor MW LW Car Radio 
12 volt operated. 3 watt output. 
Push- outton, wavechange. Supplied 
built, boxed, ready to use with 
Speaker and Baffle. Car fixing kit 
and manufacturers' current guaran- 
tee. Special Bargain Offer. Positive 
or Negative Earth. 
De Luxe Five /9/19 /6 Push - button vet, 
lion 4I 1 19 6. PP 4'6 P.P. 4 6 

CAR RADIO. British Made 

Ask fer Brochure 15. 

BUILD A QUALITY TAPE RECORDER WITH 
MARTIN RECORDAKITS 
* TWO -TRACK Deek £10 10- Amplifier 
£1411918. Cabinet and speaker 7 tv. 
Complete kits with MICROPHONE and 71n. 
1,200ft. tape, spare pool. 29 P.P. ISIS 
Today's Value. £48 Ons. 

£15/196. 
FOUR-TRACK 

nt 
Deck aO« 7 is 1.e 

Complete kits with MICROPHONE and 71n. 
1,20011. tape, spare spool. 
Todq's 
Value g60 32 gns. P.P. 18 5 

GARRARD DECKS 
all the LATEST MODELS 

COMPLETE RANGE IN STOCK 

FROM £5.19.6 
Send for Mutt re ed Brochure 15&17 

SERVICES TYPE 4185 SOUND 
RECORDING APPARATUS 
(Boosey and Hawke' Model 49) 

Complete wire recorders primarily 
designed for aircraft use but suitable 
for any 21 or 29 volt 1.4 amp. D.C. 
supply. Supplied complete with wire 
and Instruction Leaflet. 

Brand New 89/6. Carriage 5/- 
4 Ib. Reels of Wire IS / -. 

GRAVINER FIRE DETECTOR UNIT 
Containing 931A Photo Multiplier and 

Network with Cold Cathode Relay - 
totally enclosed in metal case 4x3X2 }in, 

Original price L74. 

OUR PRICE, BRAND NEW L6 each 

with data sheet. Limited quantity 
available. 

40 WATT AND 15 WATT INVERTOR 
IS WATT 
Input 12-14 volts D.C. at 2 amps. 
Output 240 volts 50 c/s IS watts 
Transformer TT5Ia. 

40 WATT 
Input 12 -14 volts D.C. at 5 amps. 
Output 240 volts SO c/s 40 watts 
or 300 volts about 7-8 watts. 
Transformer type TT57. 

KITS 

COMPLETE KIT OF PARTS 

WITH CHASSIS á HEATSINKS 

IS WATT 40 WATT 

67/6 97/6 
P.P. 2 6 P.P. 5/ 

MAYFAIR ELECTRONIC 
PORTABLE ORGAN Also READY BUILT AND 

TESTED 128 grit. 

Deferred terms 
available. 
DEPOSIT 436.8.0 and 12 
monthly payments of 
19. Total £144.8.0. 
KIT of PARTS Deferred 
terms: DEPOSIT £29 19 - 
12 monthly ent, 

3 
of 27. 

TOTAL COST 
aym 

£1 19-. 
ORGAN COMPOp EFTS 
We carry comprehensive 
t.ck of organ component. 
a TRANSISTOR AND 

TOTAL COST TO BUILD 99 GNS. `4"}: FREE PHARF. 
c igtn. Brochure 30. 

* Build this instrument stage by stage in your own home. 
EXPORT PRICES * A truly portable instrument for all enthusiasts. * Fully TRANSISTORISED POLYPHONIC, British design. ON APPLICATION * Call in for a DEMONSTRATION and see for yourself. 

TRANSISTORS -SEMICONDUCTORS 

COMPLETELY NEW 1988 LIST OF 1000 
typer a.allable from .tuck. Send for )(nit 
FREE COPY TODAY (List No. s0) 
* S.C.R.'e, front 5 - * FIELD EFFECT TRANSISTORS, from 9 8 
* POWER TRANSISTORS, from 6 - * DIODES and RECTIFIERS, from 2- 
54 page Illustrated Brochure as above 
including CIRCUITS ait DATA LISTING 2000 
DEVICES. 1 - port paid. 

NEW LIST OF 
VALVES or CRYSTALS 
24 PAGE BOOKLET I - 

MARTIN FM TUNER 

IMullard 6- Transistor design. 
Tuning range 88 to 108 Mc/s. 
Response 30 c/s to 15,000 c /s. 
Automatic frequency counter. 
Factory built and aligned units- 
Just interconnect. 
9 Volt Battery Operated. (12 mA) 

Send fer Brochure No. 8. 
Total cost 414/14/.. P.P. 2/6 

FOR USE WITH ANY VALVE OR 
TRANSISTOR AMPLIFIER 

BUILD A:- 
INTEGRATED CIRCUIT 

F.M. TUNER 
Using the R.C.A. CA3014 Module 
utilising IS transistors and diodes. 
Total cost of all parta 99/6, post 2!6 
Circuit and layout diagrams (!- 
(free with parts). 
Ask for List 40A. 

PRECISION WIREWOUND 
GEARED PRESET CONTROLS 
Gearing approximately 46 turns of 
end screw to cover full track. Low 
noise. 
Full sealed with 3 -lead out wires or 
tags and two hole fixing. Overall site 
I }x }x }in. Made by M.E.C. Ltd. 

SIZES AVAILABLE 
10, 20, 50, 100, 200, 250, 500 ohm. 
IK, 2K, 5K, IOK, 20K, 25K, 50K, 
I00K ohm. 10/- each. 

SALFORD 193A XTAL CHECKER 
1101250v M.C. In new condition. 
£12.10.0 plus carriage 10:- 

E NEW MODELS C 
NOMBREX J TRANSISTORISED 

Test Equipment 

Leaflet 
MODEL PRICE No. 

22 Power Supply £14 22 
30 Audio Generator £19 10 - 24 
31 R.P. Generator £12 10 - 25 
32 C.R. Bridge £10 10 - 28 
33 Inductance Bridge £20 29 
27 Signal Generator £10 10 - 14 
SS Inductance Bridge £18 14 

Send for descriptive Illustrated Brochure 
All unite POST PAID including Battery 

Ask for Brochons 6 

Me LW QUALITY 
TRANSISTOR RADIO TUNER 

Fully tunable euperhet with excellent 
sensitivity and selectivity. Output up 
to I volt peak. Complete with Iront 
panel. etc. 9 volt operated. For on 
with any amplleer or tape recorder. 

TOTAL 
TO BUILD 

COST 43.19.6 P.P. 2 8 

VHF FM TUNER 
1.7,106 Me I Translator Superhet. 
Geared tuning. Terrific quality and 
eeneitivlty. For valve or translator 
amplifiers. 4 x 81 x2,1 in. Complete 
with dial plate. 8 Mullanl Tranaktore, 
plus 4 Diode.. Ask for Brochure 5. 

TOTBUILD T 46.19.6 P.P. 

FM STEREO DECODER 7 Nullard Transis- 
tors, Printed Cir- 
cuit Design with 
Stereo Indicator. 
For use with any 
valve or transistor 
FM. Uses pot 
cores to Mullard 
design and gar. and 
silicon transistors. 

As used by B.B.C. and G.P.O. 
COMPLETE KIT £5.19.6 
PRICE .. 

P.P. 2 6 Ask for Brochure 4. 

PORTABLE GEIGER COUNTERS 
FOR MEASUREMENT OF RADIOACTIVITY, 
Supplied complete with instructions, haversack, cables and 
probe. List price 470. OUR PRICE, NEW, TESTED, 

COMPLETE WITH 
BATTERIES 

£7.10.0 
POST 10/ , 

SPARE BATTERIES IS - PAIR. POST 5 - 

CATALOGUE 
The most COMPREHENSIVE - CONCISE 

-CLEAR - COMPONENTS CATALOGUE 

Complete with 10 - worth discount 
vouchers FREE WITH EVERY COPY. 

*20 pages of transistors and semi- 
conductor devices, valves and 

crystals. 

* ISO pages of components and 

equipment. 

* SO pages of microphones, decks and 

Hi -Fi equipment. 

LATEST 
EDITION 

240 pages 

6000 Items 
1000 illustrations 

Send today 816 PA I D 

SEND FOR FULL DETAILS ON THESE BRITISH MADE ADVERTISED PRODUCTS. 

303 EDGWARE ROAD 

LONDON, W.2 HENRY'S RADIO LTD. 

FREE ON REQUEST 
WE CAN SUPPLY FROM STOCK MOST 
OF THE PARTS SPECIFIED ON CIRCUITS 
IN THIS MAGAZINE. SEND LIST FOR 
QUOTATION. 
PHONE 01 -723 1008 9 
OPEN MON. -SAT. 9 a.m. -6 p.m. THURS. 
9 a.m: 1 p.m. 
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IMMEDIATE DESPATCH FULL SPARES AND SERVICE AVAILABLE 

20 Amp. LT. SUPPLY 
UNIT 

As supplied to Min. of Defence and 
Crown Agents for Govt. 
LATEST DESIGN HEAVY 
DUTY 12 24 VOLT D.C. 
Output: Adjustable up to 20 AMPS. 
CONTINUOUS at 12 24 volts. 
FULLY FUSED, Neon indicator, 
0 -20 amp. meter. Size 16 x 12 x 20in 
high, in heavy gauge steel cabinet. 

11 Grey Hammer finish- Weight 50 lb. 
input: 220 230 240 v. A.C. SO cycles. 

1u :.B. ONLY £32.10.0 P40(Ila- . 

n& d) 
P 

G 

30 Amp. LT. SUPPLY UNIT 
UP TO 18 v. D.C. WITH SMOOTH STEPLESS VARIATION 

Designed for CONTINUOUS use at max. loading 

* Fitted voltmeter and ammeter. * Instantaneous overload cut -out. 
Input: Mains A.C. Robust construction. 2 tone finish, steel case. 

£55.0.0 C. & P. 40 -. G.B. (Inland) 
Entirely suitable for plating plants, 
Laboratory supplies, etc. 

5 AMP. A.C.& D.C. VARIABLE SUPPLY UNIT 
Specification: Output: 0 -260 v. A.C. 0 -240 v. D.C. * Smooth stepless voltage variation from 0 -Max. * Current consistent throughout the controlled 

range. * Ammeter and voltmeter fitted, and neon 
indicator. * Fully fused input and output. 

Strong steel case, with carrying handle and rubber feet. 
11 x 7 X 14in. high. Made in England. 

£30 . 0 . 0 C. & P. 40 / -. Gt. Britain (Inland). 

CURRENT PRODUCTION - BUY DIRECT FROM MANUFACTURER 

VARIAB 
TRAN 

LE VOLTAGE 
SFORMERS 

Modern styling for modern equipment 

'SLIDE-TRANS' &'SLI DUP' MODELS 

Fully rated current consistent 

at all points along the winding 

AVAILABLE ONLY FROM I.M.O. 

* SMOOTH CONTINUOUS ADJUSTMENT 

* ALL MODELS SHROUDED FOR SAFETY 
(IDEAL FOR EDUCATIONAL AUTHORITIES) 

* BENCH OR PANEL MOUNTING 

* UP TO 260v. AVAILABLE FROM ALL MODELS 

All models 230v. A.C. 50 60 c.p.s. input 

I Amp. £5 . 15 . 0 
2.5 Amp. E6 . 17 . 6 

5 Amp. E9 . 19 . 0 

8 Amp. L14 . 15 . 0 

10 Amp. EI8 . IO . 0 

12 Amp. E21 . IO . 0 

20 Amp. £38 . IO . 0 

C. & P. EXTRA 

TRANSISTORISED MEGOHMMETER 

* PUSH BUTTON 
TO READ 

500 v. - 1,000 Megohms. Superb 
portable instrument. Supplied 
c w batteries, probes and carrying 
case. 

ONLY £25.0.0 C. & P. 7/6 

36 FT. AERIAL MAST 
LATEST PATTERN NEW TUBULAR MAST 

Check these vital points: 
* Made from 6 x Ilin. Shera- 

dized steel sections, for 
durability and strength. 

* Extra strong locating base. 

* Top cap with fitted pulley and 
halyard. 

* 2 sets (8) Retproof Guys. 

* Rustproofed Steel Picketing 
Stakes. 

ONLY £15.O.oex works 

Carr. 20 -. Returnable wood 
case 40- 

VARIABLE HIGH VOLTAGE 
SAMPLING TESTER 

DIELECTRIC BREAKDOWN TESTER 

* Range: Infinitely variable up to 3.000 volts 0.1 
amp. 

* Entirely suitable for continuous testing. 
* Automatic safety cut -out. Input: Mains voltage. 

Input and test leads with clips. £1 5 Model T30 C. & P. 25/- L 

CONSTANT VOLTAGE 
TRANSFORMERS 

AUTOMATIC MAINS STABILISER 

* No attention 
* No Maintenance 
* No Moving Parts 
* Corrected Wave 

Input: 190 -250 v. A.C. Output: 240 v. A.C. Accuracy: 
1 %. Capacity: 250 watts. Maintain " spot -on " test - 

gear readings at all times. Weight: 21 lb. Fitted signal 
lamp and switch. Size: I I x 61 x 6in. high. 

£12.10.0 `l.'s 

COMPLETE PHOTO ELECTRIC SENSOR 
IN ONE UNIT 
* REFLECTIVE TYPE WITH 

BUILT -IN LIGHT SOURCE * WILL ALSO OPERATE FROM 
REMOTE LIGHT SOURC E * MATCHBOX SIZE 

* SENSES ANY OBJECT -IN- 
CLUDING THICK SMOK E 

Operates from 12 V. A.C. 
Output signal 0.2 amp. 100 V. 
Approximately L5 /I0 ¡ dependent 
on quantity. 

"4s. 

lb 

LATEST SOLID STATE 
VARIABLE VOLTAGE CONTROL 

* COMPLETELY SEALED 
* COMPACT AND COMPLETE 
* PANEL MOUNTING 
230 volts A.C. Input 25 -230 volts output. 

Sarno. model [8/7/6 
10 amp. model [13 /SI- 

PORTABLE VARIABLE A.C. POWER 
Designed for engineers SUPPLY UNIT whose requirements 
call for a visual indi- opolessql. 
cation of volts applied. 
OUTPUT: 
0 -260 v. 14 amps. 
INPUT: 
230 v. A.C. 50/60 c.p.s. 
Fitted with fuse. volt- 
meter, safety indicator 
on -off switch and lead. 
Size 8 x 5 x Sin. high. 

PRICE £9.2.6. C. & P. 12 6 

PORTABLE TRANSISTOR TESTER 
SUITABLE FOR PRODUCTION & LABORATORY USE 

SPECIFICATION: 
Alpha 0.7 to 0.997 

Beta 5 -300 

ICO 0- 501.A. SmA. 

Capable of measuring GER- 
MANIUM AND SILICON 
DIODES. 
DESIGNED WITH RESIS- 
TANCE SCALE 200 ohms to 

I Megohm as an ADDED FEA- 
TURE. Housed in heavy duty 
plastic case, cw internal 
battery. 

On 1y 

£6.19.6 
Plus 7 6 C. & P. 

( ELECTRONICS) LTD. (Dept. W.W.7), 313 Edgware Ro ad, London, W.2. 01 -723 2233 4 
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Las Radìo 
DON'T MISS THIS! TEST EQUIPMENT 

Lasky's Birthday Draw 
The following 85 numbers have been drawn fOr prize in our 35th Birthday Draw. Please refer to Part 
13 of our Catalogue for details of entry it your number on the Front Page of your Catalogue is among 
those listed here: -- 

101t.B n11333 .02101 00076e 0.21414 028455 030844 038219 
000092 001415 002230 100000 8121444 028490 030982 039414 
1110023 001510 002313 011717 031500 121030 031010 039560 
1100899 0015)2 002414 012603 92349* 1.29131 032013 043472 
001927 001711 002479 012777 024444 029444 033417 046792 
000929 001777 103060 013620 024819 4296sú 034111 047111 
100974 001900 403161, 0137511 924950 029675 034717 947308 
001054 001900 1115100 01500 026515 029900 035900 04.001 
001274 001911 003016 0161101 027000 F29999 036000 
(101288 001922 005161 019920 (127009 030166 037017 
001292 001991 005013 920003 1,28010 1030744 038111 

'The first IO correct entries to be opened will receive LS Lasky's Gift Vou- 
chers, the next 25 will receive LI vouchers and the next 50 will receive 10,6 
Vouchers. 

..1. 11.rnher, ,( ¡nstÿ Radio staff nerd rely' ;re. 1,.r erprrs.(y errinded front ntr y An this r.typrtiti.n 

HAVE YOU GOT YOUR LASKY'S CATALOGUE? 

FREE 
Second Great Reprint Issue 40w Ready 

Just send your name. addrem and 1'- for post only 

COMMUNICATION RECEIVERS 
TRIO JR -500SE 
This Sigh perfor;..,.e n ever Is made especially 
to corer the amateur hars;I. and utilises crystal 
controlled double heterodyne circuit for extra 
seminclty and stability. Brief spec.: Coven all 
the amateur bands In 7 separate ranges between 
3.5 and 29.7 Mels. Circuit uses 7 valves. 2 trau- 
aiston, and 5 diodes plus X crystals, ont plut O and 
500 ohm and 000 ohm phone Jack. Special fea- 
tures- Crystal controlled oscillator Variable 
IWFO VP() AVC AIL S meter 881 - 
CW standby switch Special double gear 
dial drive with direct reading down to 0 kH. 

Itamute control socket for connection to a 
transmitter. Audio output I watt. For use on 
115/350 V A.C. Mains. Superb modern styling 
and control layout -finished In dark grey. Cabinet size 7 x 13 x 10in. Weight 19 
complete wish tnstrnii 11 Manual and service data. 

Lasky's Price £61.19.0 

TRIO 9R -59DE 
Briet Spec.: 4 band receiver col 

s 

mg 350 
K) K. to 30 Mc /e continuous and electrical 
ba nn spread on 10, 15, 20. 40 and 80 metres. 
8 va. ve plus 7 dfodeein:ult. 4/6 ohm output 
and phone Jack. Special features: 881 -CW 

AIL Variable BFO 8 meter 
Sep. band spread dial IF frequency 
455 i e/s audio output 1.5 W Variable 
RF and AF gain controls. For use on 
115 /250 V AC. Min,. Beautlfnlly designed 
control layout finlshed in light grey with 
dark grey cane. Size: 7 x 15 x loin. Weight 
19 lb. Fully guaranteed, complete with 
Instruction manual and service data. 

Carriage and Packing 1216. 

lb. Folly giurante, 

TMK Model 500 
A compact and reliable instrument designed for use in the pro- 
duction, servicing and maintenance of electronic, radio and T.V. 
equipment. Measures a wide range of voltages, currents, 
resistance and audio power. Specification: Movement 
sensitivity 30í.A.. D.C. volts range: 0 -0.25, 1, 2.5, 10, 25, 100, 
250, 500, 1,000 volts at 30K OPV. A.C. volts ranges: 0 -2.5, 
10, 25, 100, 250, 500, 1,000 volts at 15K OPV. dB scale: 6 
ranges -- 20 to r 56dB. D.C. current: 0- 501.A. 5, 50. 500mA. 
12A. Resistance ranges: 0-60K, 6, 60M c. Test buzzer for 
continuity testing. Size 6 :in. 31in. 2:in. 

Lasky's Price £8.17.6 Free 

Model C -1000 Mili Tester 
A really tiny meter with " big " meter performance. Brief Specifica- 
tion: Movement sensitivity 400 1.A: DC volts ranges: 0 -10, 50, 250, 
1,000 volts, --3 " fsd at 1K OPV. AC volts ranges: 0 -10, 50, 250, 
1,000 volts - 4 ",, fsd at 1K OPV. DC current: 0 -1, 100 mA. Resist- 
ance range: 0 -150K ohms. Size 2 :in. > 31in. lin. 

Lasky's Price 39/6 Post 2 6 

TRANSISTOR 
SIGNAL 
INJECTOR 
MODEL C -3003 

Self -contained I !. in. dia. 
5in. long, with light and 
test probe. For fault 
finding in radios, ampli- 
fiers, etc. Complete With 
batteries and extension 
probe. 

Lasky's Price 29Pont P16 

Free 

FIELD STRENGTH METER 
Designed for checking the 
radiation from adjacent 
transmitter. A sensitive 
and compact unit that 
requires no battery or other 
power supply. Frequency 
range: 1 to 250 Mc s. 
Telescopic aerial extends to 
91 in. In metal case. 
Size: 31 :. 2!. 2 in., 
with 1 !in. square meter, 
also earpiece for audible 
check. Magnet in base, for 
attaching the meter to 
metal shelf, car body, etc. 

NEW SPECIAL 

Lasky's Price £36.15.0 Carriage and Packing 12/6. 

CONSTRUCTORS BARGAINS 
THE SKYROVER DE LUXE 

7 transistor plus 2 diode superhet. 6 waveband portable receiver 
covering the full Medium Waveband and Short Waveband 
31-94M and al, 4 separate switched band spread ranges, 13M. 
16M. 1911. and 25M. with Band Spread Tuning for accurate' 
Station *election. The call pack and tuning heart is factory 
assemble+, wired and tested. Superhet 470 Kcls. Mallard Tran -' 
nlston. Uses 4 1'2 batteries. 5in. Ceramic Magnet P.M. Speaker. 
500 MW Output. Telescopic Aerial and Ferrite Rod Aerial. 
Tone Cireult in wood cabinet, size 111 x 61 x Sin. covered with 
washable material, plastic trim and handle. Car aerial socket 
third. 
Case now £8.19.6 

Post 
be no for 51 extra. 
H.P. Tesos: (H.'- dep.. 11 mate. at 129. Total H.P.P. 
61003 

Data 2 /8. Refunded If you pureha, parcel. Four t ' ^ bat... 3 4 extra. All components avail. separately. 
A simple additional circuit provides coverage of the 111,0 I'J50M . I..o;a Waveband. .A II necessary components 
will coneteltction data. Only Ulf- es n. Post Free. Ty s convection is suitable for receivers already constructed. 

LASKY'S PRECISION PANEL METERS 
,Lote in 2:118an by 11I0K1. Fully 011.11.111..3. Sins arc of trout panel. Special uncles log quantities. 

Add I O µ,.t ,n each. 
Typ IM13-38A Type 1111-45A Type Type 1111-66 

1 mA DC .. 29 6 1 m.1 DC .. 216- 1 mA DC .. 47 6 I mA DC .. 
5 ní.1 DC . 22 8 5 mA DC .. 361- SníA DC .... 32 6 5 1,,A DC .. 
3000 DC .... 22 8 300V DC .... 261- 300 V DE .. 32 6 :00 V DC .. 
50µ6 36 - :.0012A 26,- 50µA 66- 50µA 
600µA 27 8 I mA 8 Meter 367- 100µ,\ . .... 4716 100µA 
1 n 1 8 Meter 29.6 500µA 3710 50012A 

1 mA 8 Steter 3916 1 mA 8 Meter 

Lasky's Price 45/- Post 2 6 

ISED TEST GEAR 
RF SIGNAL GENERATOR 

Model TE -20 
A new high quality factory tested and calllbrated RP 
Signal /venerator offering a full frequency range cover 
of 120 Ke /s to 260 Mel. In 6 bands plus one harmonic hand. 
Dual High /Low RF output terminals provide.' and separate 
variable Audio output. Etched circular scale -accuracy 
f 24; -read against hair-line on perspex cursor. Power 
" on" pilot light fitted. Brief Specification: Frequency 
range (6 fundamental bands) A. 120 -320 Kch. R. 320.1.000 
!Cots. C. 1.3.4 Mcls, D. 3.2 -11 Me,s, E. 11.30 Mc /s, F. 36 -130 
Mels. Harmonic Band 130 -260 Mel,. Frequency accuracy 
± 2 %. Output -RF (high) 100,00012V max.. 11F (low) 
100µV max. Audio output 400 c.p.s., elV approx. (adjust- 

able). Power requirements 105/125 V. 30 /60 chi .1 -C. Valve line -up: 12BH7A. OARS and selenium rectifier. 
Strong metal case size: 7 x 10 x Shin.. finished in grey crackle with leather carrying handle. Complete with 
test leads and instruction book. 

Lasky's Price £ 12.10.0 Post sl- 

AUDIO GENERATOR Model TE -22 
A new lactory tested and c:lli brat,' d,5 .18stor818ln nine 
wave and Square was e .Audio Generators ,table for u 

with most oscilloscopes. Brief SpectOeatton: Frequency 
range -Sh,e wave 20 cis to 200 Kept in 4 switched ranges 
20-200 cls. 200- 2 'He ,, 2 Kc /s -20 Ke, 20 Kc,s -200 Kc . 
TWO scales 10.90 and 20-200 on etched circular dial with 

hair -line cursor) Square wave range 60 c , to 30 Kc s. 

read on same scales as Sine waves). Frequency response 
60 a s100 Ke /s - 1.5 dB. Distortion less than 2',. 
Output voltage: load impedance 1 Mohm -7 V (max.). 
load impedance 10 Kohm5 V. (max.). Variable output 
amplitude control. Valve line-up : 6BM6. 12AT7. 6X4, 
Power requirements 1051123 V. or 7201240 V.. 50(60 c/s A.C. 
Strong metal cabinet size 7 x 101 x 5iin.. finished in grey 
crackle with leather carrying handle. Power "on " pilot 
light fitted. Complete with test leads and instruction book. 

Lasky's Price E15.0.0 Posts - 

VALVE VOLT METER - Model TE -65 
An eosentW item for all ,er, lee workshops and ialx,ratories An extremely sophisticated instrument permitting 

Type 11H -OSA a far more accurate degree of measurement than normal test meters and also Compared to any other PeakPeak 
3in. sq. VVM at present available. Brbl Specification: D.C.V. range 0.1.5. 5. 15. 50. 150. 500. 1,500 V. A.C.V. (2 ranges. 

316- 1 mA DC . 36'- 0 -1.5, 3. 15, 50. 150. 500, 1,500 V. R.M.B., 0.1.4. 4. 14. 40. 140, 400. 1.400, 4.000 V.P. -P. Resistance: x 10. 

36 - 5 mA DC . 35 - 100- 1K- 1OK- 100K- 1M -10M (0.2 ohms -1.000 M /ohms). Decibels -10 db to +65 db. Power regnire- 
300 V DC .. 35 - ment, 105'125 V, 220.240 V.. 50 60 e . A.C. Valve line -up: 12AU7. 6AL5. Strongly made. cabinet sloe: 91 x 

5004A 39 6 0 .511n. with carrying handle. Complete with standard probe and Instruction b.e,k. 69 6 
4916 
42/6 
3916 

1 mA 8 Meter 37,6 Lasky's Price £15.0.0 Post 5- 

Branches 
207 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 3271 
Open all day Satutl.w early closing 1 p Ti Thursday 

33 TOTTENHAM CT. RD.. LONDON. W.1 Tel.: 01 -636 2605 
Open all day. 9 a.ns -6 p.m Monday to Saturday 

152/3 FLEET STREET, LONDON. E.C.4 Tel.: FLEet St. 2833 
Open all day Thursday early clootttq 1 p m Saturday 

High Fidelity Audio Centres 

42 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01 -580 2573 
Open all day Thursday. early closing 1 p m Saturday 

118 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 9789 
Open all day Saturday, early closing 1 p ni Thursday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST., TOWER HAMLETS., LONDON, E.1 Tel.: 01 -790 4821 

WW-129 FOR FURTHER DETAILS 

Wireless World, April 1968 9 

www.americanradiohistory.com

www.americanradiohistory.com


TRANSISTOR STEREO 8 8 

A really flntclar. HI.FI Stereo Amplifier Kit. Uses 14 tran.Ntnn 
giving S watts posh pull output per channel il6W. mono). 
Integrated preamp. with Baer, Treble and Vohnne controls. 
Suitable for ore with Ceramic or Crystal cartridges. Output 
.cast for any speakers from 3 to 13 ohm. Compact dcdgn, 1 
parts supplied Including drilled metal work. CIrKlt board, 
attractive front panel, knob.. wire, solder, nun, bolt. -nu 
extra. to buy. Simple step by step htatructlnu. enable any 
Con.trnetnr to build an amplifier to be proud of. liricf 9peci. 
titration: Freq. :neon... -3dIi. 20.20.000 CI.. Base boost 
approx. to .l2dli. Treble cut approx. to - 19á1i. Negative 
feedback 1SdB. over vain amp. Power requirement 23V. at 
.11 amp. 
PRICES: 

Ampllast Lit. 1910'- (Built and Tested 112 10' -) P. &?. 131 

Power Pack Lit. 11'10 - (Built and Tented £3. -i- (P s P 4/- 
Cabinet (as Illo..), 2210' -. P k P 318 

(Special 08eí- 114'10'. port free if all above kit. ordered at 
same time or boll( and tested for £18; post tree) 

Circuit diagram, construct lor Ietau ann part lint (free with 
kit) 1 8 (S.A.E.,. 

HSL FOUR " AMPLIFIER KIT 
:iV.bL \E 4 WATT USIN(. ECY'S3, EL..), EZS(( VAL% }:S for 
A.C. mains 200'240 v * Heavy duty double wound mains 
transformer with electrotatic screen. * Separate bue. treble 
and volume control., giving fully variable boost and cut with 
minimum In.ertiou loin. * Heavy negative feedback loop over 
2 stages .taure high output at excellent quality with sert' low 
diar,rtlon factor. *Suitable for use with guitar, microphone 
or record player. * Provision for remote mounting of control. 
or direct on chum.. * All this build. on to a chacal. slae only 
7;in. wide x 41n. deep. Orerall bright 4114. * All cmnpune 
and valves are brand now. * Very clear and concise inntre, - i 

enable even the inexperienced amateur to construct with lo'. 
.ticrenr. *Supplied complete with valve., 'otpnt trans- 
former (3 ohms only), screened lead, wire, naa, bits, solder, 
etc. (Nu infra, to buy). PRICE 79/6. P. a P. 6 -. 
C`.anprelensiv. rra .. diw:ruu:. practical IaSsat find love. list 
26 (free will: I:,: . 

VIBRATORS Large selection of 2.4.6. and 32 volt. 
Non aymr. 8 6 10 P. s P. 1 6 per vibrator. P..1.}:, with 
all enquiries. 

S.T.C. SILICON AVALANCHE HALF - 
WAVE RECTIFIERS 

Type RAS. 009 A'. 9 anap. P.10 P.I.V. lin. long o lin. dia. 
approx. Lint 001 -. OUR PRICE 8,8- Pont tree. 

10/14 WATT HI -FI AMPLIFIER KIT 
A styll.hly finished mon 
aural amplifier with an 
output of IS watt. from 
2 ELS4e in push-pull 
Super reproduction of 
both music and speech. 
w 0 h negligible hum. 
Separate Input. for mike 
and grant allow record 
and announcements to 
follow each other. Fully 
shrouded section wound 
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Ir ya1LL2'1i,i_i J111``z- 
LIGHT SENSITIVE SWITCHES 

Kit and parts including ORP.12 Cadmium 
Sulphide Photocell. Relay Transistor and 
Circuit. Now supplied with new Siemens 
High Speed Relay for 6 or 12 volt oper- 
ations. Price 25, plus 26 P. & P. 

ORP 12 and Circuit 10;- post paid. 

A.C. MAINS MODEL 
incorporates mains transformer rectifier and special 
relay with 3 x 5 amp- mains c o contacts. Price inc. 
circuit 47 6, plus 2 6 P. & P. 

PHOTO ELECTRONIC COUNTER 
Can be set for counts of up to 500 per minute. 210 -250 v. 

A.C. powered. Kit of Components, including photo 
cell, high speed non-resettable counter, transformer, 
relay, etc., together with clear circuit diagram, L3;24, 
plus 3/6 P. & P. With resettable counter, ¿4,26, P. & P. 

3'6. 

LIGHT SOURCE ANO PHOTO CELL 
MOUNTING I 

Precision engineered light source 
--- - 

with adjustable lens assembly and 
ventilated lamp housing to take 
MBC bulb. Separate photo cell mounting assembly for 
ORP.12 or similar cell with optic window. Both units 
are single hole fixing. Price per pair L2 WO plus 3 6 

P. & P. 

UNIVERSAL DEMONSTRATION 
TRANSFORMERS A complete corn - 

Senr, posit* apparatus, 
comprisirg a robust- 
ly built Transformer 
and electro- magnet 
with removable coils 
and pole pieces, coil 
tapped for v., 
220 v., 110 v., 115 v., 
6, 12, 36, 110 v 

Q 
A.C. These coils are 
also used for D.C. 

experiments. Complete with all accessories as shown. 
1I9 plus 15 /- carr. Leaflet on request. 

PHOTO MULTIPLIER 
Type CV337, this supersedes Type 931A, complete 
with special P.T.F.E. base and divider network, 57 6, 
incl. P. & P. 

RESETTABLE HIGH SPEED COUNTERS 
3 figure, 24 v. D.C. operation (illustrated). To 
Similar to above, but may be pre -set to 
any number up to 999 reducing to zero. 
Either type 32 6, P. & P. 2'6. 
4 figure, 1,000 ohm coil, 36 -48 v. D.C. operation, 0 10 -. 

P. & P. 16. 

LATEST HIGH -SPEED MAGNETIC 
COUNTERS (NONRESETTABLE) 

4 figure, 10 impulses per second. Type IODA, 500 
ohm coil. Type 1008, 2,300 ohm coil. Either IS'- each, 
plus 1/6 P. & P. 

SUPER POWER ALLOY 
MAGNET 

These fantastic ex WO magnets 
weighing only 4Ibs. will lift well 
over 100 lbs. Fitted with swivelled 
hardie and keeper. Size 4in. 
X 3I in. X Ilin. Packed in original 
makers' cases of two. Price 30;- per 
pair, plus 7 6 P. & P. 

Wm 

PRECISION FLATPOT 
Manufactured by M.E.C. SO k., 45 turn. Fly leads. 
all metal seared construction. 10.6. Plus 116 P. & P. 

S EMI - AUTOMATIC "BUG" 
SUPER SPEED MORSE KEY 

7 adjustments, precision tooled, speed 
adjustable 10 w.p.m. to as high as 

desired. Weight 2tIb., L4. 12 6, post paid. 
TRANSISTORISED MORSE OSCILLATOR. Fitted 
2 }in. Moving Coil Speaker. Uses type PP3 or equiv. 
9 v. battery. Complete with latest design Morse key. 
22'6, plus 1;6 P. & P. 

Earth Satellites, 39/6, 

34R SILICON SOLAR 
CELL 

4 X .5 volt unit series con- 
nected, output up to 2 v. 
at 20 mA. in sunlight, 
30 times the efficiency of 
selenium. As used in power 

P. & P. l'6d. 

"SOLAR CELL AND PHOTO -CELL 
EXPERIMENTERS' GUIDE' 

Teaches the principples of light sensrve devices and 
I their appliation, 26 /s pou paid. 

Posute and Carriage shown 
below are Inland only. For 
cinemas pleas! ask or 
a uotaloa. We do act 
issue a catabeue or 11m. 

THYRISTOR 400 pin, 5 amp., 14/6 post paid. 
THYRISTOR 400 piv, 8 amp., 28,6 post paid. 

GENUINE NEW MULLARD 6AM SILICON 
DIODES. Not Rejects or Seconds. 

BYZI3 200 Ply ... 7- 
B YZI 1 600 PIV .... 9 - 

BYZ12 400 Ply 
BYZIO 800 Ply 

NICKEL CADMIUM BATTERY 
Sintered Cadmium Type 1.2 v. 7AH. Size: height 
3 }in., width 24in. x I;}in. Weight: approx. 13 ozs. 
E x- R.A.F. Tested 12 6. P. & P. 2 6. 

100 WATT POWER RHEOSTATS 
(NEW) 

Ceramic construction, wind- 
ing embedded in Vitreous 

Enamel, heavy duty brush assembly 
designed for continuous duty. 
AVAILABLE FROM STOCK IN 
THE FOLLOWING II VALUES: 
I ohm 10a., S ohm 4.7a., 10 ohm 3a., 

25 ohm la., 50 ohm I.4a., 100 ohm la., 250 ohm 
la., S00 ohm 45a., 1,000 ohm 280mA., 1,500 ohm 
230mA., 2,500 ohm .2a. Diameter 3 }in. Shaft 
length I,n. dia. '.'in., 27 6. P. & P. 16. 
SO WATT 1 5 10 25 50 100,250, 500 1,000 1,500 
2,500 ohm, 21 -, P. & P. 16. 
2S WATT 10.2550 100 250 500 1.000 1,500 2,500 
ohm, 14 6, P. & P. 16. 

VENNER ELECTRIC TIME 
SWITCH 

200 -250 v. A.C. 20 amp. contacts twice 
on, twice off, at any manually pre -set 
time. Spring reserve (,n case of power 
cut) fully tested, L3'9'6. P. & P. 4.6. 
Or complete in weather -proof metal 
case (illustrated). L3 19 6. Plus 416 
P. & P. Can be supplied with solar dial, 
on at dusk -off at dawn. Prices as above. 

RADIO ALTIMETER 
This precision Instrument, 
built to highest Ministry 
specification, is based on a 
24 v. D.C. LOW INERTIA 
(Integrating) Motor. The 
Motor, fitted with gold brushes and drawing only 800 
microamp at 24 v. D.C. drives two precision pots with 
platinum wipers through close tolerance gear -trains. 
including miniature slipping clutch, combined with 
two sub -miniature pots for calibrating the electrical 
bridge circuit. The Sin. calibrated dial, with a number 
aperture indicating one rev. per revolution of pointer 
with maximum of 5 revs., gives an effective scale length 
of approx. 30ín. Offered at fraction of Manufacturer's 
price: 3216, plus 6 - P. & P. 

ßg199 \ 

VA/WA MULTI RANGE METERS 

Acknowledged throughout the world as the 
ultimate in test meters. 
NEW MODEL U -SOD MULTI - 
TESTER, 20,000 O.P.V. MIRROR 
SCALED WITH OVERLOAD PRO- 
TECTION. Ranges: D.C. volts: 100mV., 
0.5 v., S n., 250 v., 1,000 v. A.C. volts. 
2.5 v. 10 v., 50 v., 250 v., 1,000 v. D.C. current: SuA. 
0.5mA., 5 mA., 50 mA.,250mA. Size 5} x 3} X 
Complete with batteries £7,5.0 and test prods. Post paid. 
Three other models available from stock. Descriptive 
leaflet on request. 

220 240v, A.C. FAN UNIT 
2,300 r.p.m. 6,n. blade size. Smooth 
powerful motor. All metal construc- 
tion. Continuously rated in units. 
Individually tested. Offered at fraction 
of maker's price, £2'15 -. P. & P. 76- 

VAN DE GRAAF ELECTROSTATIC 
GENERATOR, fitted with motor drive for 
230 A.C. giving a potential of approx. 
50,000 volts. Supplied absolutely complete 
including accessories for carrying out a 

number of interesting experiments, and full 
instructions. This instrument is 
completely safe, and ideally suited 
for School demonstrations. Price 
L6 6 -, plus 4, -. P. & P. Lft. on req. 

SANGAMO WESTON 
Dual range voltmeter. 0-5 and 0.100 v. 
D.C. FSD I mA. In carrying case with 
tests prods and leads. 326. P. & P. 3;6. 

AUTO TRANSFORMERS. Step up, step down. 
I10- 200. 220.240 v. Fully shrouded. New. 300 watt 
type, L3 each. P. & P. 4,6. 500 watt type, L4/2,6 each. 

I r. e r. o/o. ,,wv wass cype, ma/a1 r. w r- r/o- 

SLIDERRESISTANCES 
200 ohm 1.25 amp, 37;6. P. & P. 3 6 
S ohm 10 amp. 37'6. P. & P. 3 6. 

230 v. A.C. RELAY. 2 c o 2 amp. contacts., 9 6 
en new equip. P. & P. 16. 

LATEST TYPE SELENIUM BRIDGE RECTIFIERS 
30 volt 3 amp., I I! -, plus 2 6 P. & P. 

30 volt 5 amp., 16 -, plus 2 6 P. & P. 

MOVING COIL HEADPHONE AND MIKE 
Soft rubber ear -pieces with M, C Mike fitted S -way 
plug as on No. 19 set. New, in mrker's packing, 16,6, 
plus 3'6 C. & P. 

A.C. AMMETERS 0 -I, 0 -5, 0-10, 0-IS, 0.20 amp. F.R. 
2y,n. dia. Ali at 21.- each. 
A.C. VOLTMETERS 0-25 v., 0-50 v., 0 -150 v. M.I 
2 in. Flush round all at 21.- each. P. & P. extra. 
0-300 v. A.C. Rect. M -Coil 2 }in 29,- 
0 -300 v. A.C. Rect. M -Coil 3 }in. Type W23 SS - 

Latest type VARLEY MINIATURE 
RELAY in Transparent Case. 4 c o 
700 ohm, IS -. Base 4 -. 2 c;o 700 
ohm c o i l . Size I x } x Ijin. 12/6, 
inc. base. VARLEY TYPE VP4 
(similar to illus.), 5,800 ohm 4 c;o. 
New, 12/6, less bue. 
Similar to above. Mfd. by GRUNER 
4 c /o, 2,400 ohm coil. New, 10 -, 
less base. 

UNISELECTOR SWITCHES 
NEW 4 BANK 20 WAY 

25 ohm coil, 24 v. D.C. operation. 
L4 17 6, plus 26. P. & P. 

8 -BANK 25 -WAY FULL WIPER 
24 v. D.C. operation, L6 10 -, P!us 4 - P. & P. 

STANDARD SIZE UNISELECTOR 
SWITCHES USED 

75 ohm coil, 24 v. D.C., 6 bank 25 position, 5 non - 
bridging, I bridging wiper. 
6 bank arranged to give 3 bank, SO positions ex- equip- 
ment, 35' each. P. & P. 2 6. 

MINIATURE UNISELECTOR 
SWITCH 

3 banks of I I positions, plus 
homing bank. 40 ohm coil. 
24 -36 v. D.C. operation. Carefully 
removed from equipment and 
tested. 22'6, plus 2 6 P. & P. 

AIR BLOWER 
Highly efficient blower unit fitted 
with totally enclosed 200/250 v. 
A.C. SO cycles. h.p. motor, 
producing 2,800 r.p.m. outlet 
24 x I }, used, but in first class 
condition and tested. Price 
L3 / /IS; -, P. & P. 7j6. 

230 VOLT A.C., GEARED MOTORS 
Type DISG S r.p.m. 1.716. inch, L2 9 6, P. & P. 3,- 
Type BI6G 80 r.p.m. .261b. inch, L2 2 -, P. & P. 3i- 
Type 1316G 13 r.p.m. 1.4SIb. inch, L2 17 6. P. & P. 31-, 

GALAVANOMETOR 
300 -0-300 microamp- Calibrated 30.0 -30. Mounted in 
sloping front case L2 101 -- P. & P. 3 6. D.C. Voltmeter 
0 -3 V and 0 -15. V L2 plus 3/6 P. & P. D.C. Ammeter, 
0 -.6 amp. and 0-3 amp. £2, 3:6 P. & P. The set of 3 mat- 
ching instruments 0, P. & P. 6'6. 

SOLAR OIL -FILLED CONDENSER. 
240 mfd. for 230 V.A.C. or 600 volt D.C. 
Overall size 14ín. x 9in. x Skin. plus feet. 
Weight 46 lb. Guaranteed perfect. Manufac- 
turer's packing. Price L710 -. Carriage IS -. 

sy 

DRY REED SWITCHES 
New special offer of Dry Reed Switches, } amp. 
contact, l} x I }in., 4 for 10' -, post paid. 

MIWMI 

NEW SOUNDPOWER OPERA- 
TED EX- ADMIRALTY HEAD AND 
BREAST SETS 
Two such sets connected up will 
provide perfect intercom. No batteries 
required. Will operate up to } mile. 
Price 17/6 each, plus P. & P. 416, or 
32/6 per pair. P. & P. 6' -. 

S.T.C. SILICON 
RS300 Series. All types 
RS310, 100 v. P.I.V. 4 - 
RS330, 300 v. P.I.V. 6 - 
RS340, 400 v. P.I.V. 7 - 
4 can be used to make 

I Drano New noce. rosi 

POWER RECTIFIERS 
1.5 amp. wire ended. 
. RS350, 500 v. P.I.V. 8 - 
. 85360, 600 v. P.I.V. 9 - 

0.S380, 800 v. P.I.V. IO - 
3 amp. bridge. Not Seconds. 
paid. 

ALL MAIL ORDERS. ALSO CALLERS AT: 

57 BRIDGMAN ROAD, 
LONDON, W.4. Phone: 99S 1560 

Closed Saturdays. 

SERVICE TRADING CO. 
SHOWROOMS NOW OPEN 

Many Bargains for the caller. 
AMPLE PARKING 

PERSONAL CALLERS ONLY 

9 LITTLE NEWPORT STREET, 
LONDON, W.C.2. 

Tel.: GER 0.576 

Wireless World, April 1968 
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SENSATIONAL VALUE IN HIGH FIDELITY STEREO SYSTEMS 
'Plan 3' 30 Watt System 
* Goldring Trimmer:pi ion Turntable * Shure Magnetic P.C. Cartridge. * Super 30 Amplifier. * E8 Equipment Cabinet. * Pair of Stanton Mk. HIS L /Speaker 

Unite. 
Special inclusive price. Fully 79 Extremely attractive cabinet. fin. 
wired units ready to " plug in." Lied in Satin Teak Veneer. Tinted 
Raving 110 on total cat. Send Gns. Perspex hinged lid with satin chrome 
S.A.E. for leaflet. Carr. 35/ handle. 
Matched for optimum performance and comparing favourably with equipment at almost 
t wire the twit. 

Plan 2' 30 Watt System - >!. gtcs TT .c Inc. Garrard SPIS 
HI-E STEREO Mk. II 4 - +peed 

* Garrard SP25 Mk. II Turntable. SYSTEM heavy cast turn- 
* Ooldrtng 0890 Ceramic P.C. Cartridge. :1 table) mounted on 

* Super 30 Amplifier. .,, _ ,µ r plinth with leads 
Cy -j= and plugs and fitted 

* ES Equipment Cabinet. Goldring 0890 high 
compliance ceramic * Pair Stanton Mk. Ills L /Speaker )'nit.. `ter cartridge with dia- 

mond stylus. Assembled TA12 Stereo Amplifier in cabinet and pair 
of Dorset Speaker Units. Special Inclusive price 
Saving £12 on total cost. Carriage 25/ -. 46Gns. 
Perspex cover 59/6 extra with above only. Or Dep. £716;- and 
9 mthly payments £5'3;- (Total £53'31! -r. 

Special Inclusive price. Fully wired 69+ 
unite ready to " plug in." Saving 118 Gns. 
on total cost. Send S.a.F.. for leaflet. Carr. 35 -. 

AUDIOTRINE HIGH FIDELITY 
Heavy can con LOUDSPEAKERS +truction. Iate.t 
high efficiency ceramic magnets. Treated cone 
surround giving low fundamental resonance.' cD " 
indicates Tweeter Cone providing extended 
frequency range. Impedance 3 or 15 ohm.. Re. 
.pones 40-18.000 c.p.s. Highly recommended 
model. capable of outstanding performance. Exceptional value. 
HF80oD Sin. S watt £2 19 8 HF1SOD 121n.16 watt £3 19 
HF811D Sin. 10 watt £4 19 9 HF126 12in. 16 watt £4 9 
HF101D 101n.16 watt £5 19 9 HF126D 1SIn.16 watt £5 5 
HF12O 121g. 16 watt £3 9 9 
Following duper efficient types have rolled rubber surround and 
15.000 limy ceramic magnet. Response 30. 20,000 c.p.. 
HFS16D Bin. 10 watt £5 19 9 HF106D 1Oin.1ó watt £6 15 0 

9 
9 
o 

RECORD PLAYING UNITS ABI t,t'nTpabe 
Really for plugging in to Amplifier or Tape Recorder. 

RP2 ConWting of Garrard SP25 Mk. II with heavy can turn 
table and fitted Goldring COSO high compliance ceramic 

teren Mono cartridge with diamond stylus, plinth 22 Gns. and roser. Normally apps. 26. Carr. 15 ONLV 

RP2above but with Goldring Lenco GLO, T ran..rripti.. 
,nit and C89ó Cartridge. Normally 27f Gns. :.r pr.a. 32 gna. Cart. 15/. ONLY 

RP3M with Pickering Magnetic Cart. 381 Gns. ridge. Norma.' y approx. 19 gar, 

AUDIOTRINE PLINTHS 
for Record Playing unit.. Teak 
[midi. Cut for Garrard. 1,000, 
2.000. :.000 ATM). S1.25 or Gold - 
ring GIMO. Available with clear 
Perspex cover es Illustrated. 
£5119/11 complete. Carr. 8/6 or 
slightly deeper type cut for TA12 but 

.uftable for Super 15 and 30. £6 19 11 inc. cover. Carriage 8/8. 
Perspex cover sold .eparately at 3 gns Limited number, slightly 
damaged but repaired by manuact oroe, 39'g to clear. 

TA 6 7 WATT HIGH FIDELITY 
SOLID STATE 

o-,aY o3!- 
AMPLIFIER 

Employing latest type Tran- 
slators. 500-250 y. A.C. 
mains operated. 

Frequency Response 30- 20.000 c.v.c. -2 dB Harmonic 
Distortion 0.3% at 1.000 c.p.s. Separate Bau and Treble 
"lift" and "cut" controls. 3 input socket. for Mike. 
Gram. Radio or Tape Input Selector Switch. Output 
3.15 ohm 'weaker.. Max. Sensitivity SmV. Fully en- 
cloned enamelled case. et x 21 x blln. Attractive brushed 
silver finish facia pate 101 x 31m. and matching knobs. 
Complete kit of part. with full wiring diagrams and 
instruction.. Or factory built with 12 mt ht. 6 Gns. cour. Post pari 8 gus. Carr. 7 0. 

HI -FI LOUDSPEAKER ENCLOSURES 

All types of pleuins modern design. acoustically lined 
and ported. Finished in Satin Teat veneer. 

res. Size 20 x 11 x Sin. Gives pleasinc 4 Gns. re +u'.t. with any °in. H i -FI Speaker. 

SES. For optimum performance with 
any HI-Fi Bin. speaker. 5 Gns. Slzc P.- 16 x 91n. 

SE10. For 101n. HI -FI Speak. 6 Gns. er. Size 24 x 15 x 10in. 

SE12. For outstanding performance with any 121n. 
If , l'i speaker. Cut for tweeter. 7 Gns. I,' lulu . 

RSC TA12 13 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED. SOLID STATE CONSTRUCTION, HIGH FIDELITY. 
OUTPUT OF 6.6 WATTS PER CHANNEL. Deigned for optimum performance 

with any crystal or ceramic Gram. P.U. 
cartridge. Radio, Tuner. Tape Recorder, 
" Mike." etc. * 2 separate nritched 
input sockets on each channel. * Severs 
ate Bass and Treble control.. * Slide 
Switch for mono use- * Speaker Output 
3-15 ohms. * For 200.260 v. A.C. mains. * Frequency Response 30- 20,000 c.p.. 
-2 dB. * Harmonic Distortion 0.3% at 

1.000 c.p.s. Hum and Noise -70 dB. * Sensitivity (1) 900 mV (2) I00mV (3) 
100mV 141 2mV. * Handsome brushed silver finish facia and knobs. Complete 
kit of parts with full wiring diagrams and Wtructlon.. 
II Gns. (M. 719. Factory bunt with 12 months guarantee. 15 Ono. 

Care. 7)9. Or Deposit 14!181 and 9 monthly payments 29 - (Total 
1: nt ,. Teak finished cabinet se illustrated 13 13 0 extra. 

Or larger Piss as owl in Streu Sy Atom 86 6. 

R.S.C. HIGH FIDELITY SPEAKER SYSTEMS 

FRIal'"r,Avd img 1 high quality 12in. 12.000 line Rae. 
'Speaker cross -over unit and Tweeter. Smooth 

response and extended frequency range ensure surprisingly r -al- 
4ticreproduction. Impedance 15 ohms.. Rating 5 Gns. 10 watt.. Response 40. 20,000 c.p.s. 

FR 1 b Inc. HF128 Bas. 'Speaker cross -over and Tweeter. 6 Grass Rating 15 watts. Recommended Cabinet type 21E12. 
Parr. ti 0. 

FR2j8 heavy notes. 
Sin. Baas 'Speaker fitted roll rubber cone surround permitting 

extensive cone excursion.. into pole pieces for hvy bass High 
flux 11,000 line ceramic magnet and specially designed cone. A Choke /capacitor 
crues -over and highly sensitive cone type Tweeter amure a smooth Only 
r,pon+e 30- 20.000 c.p.s. Rating 30 watts. Impedance 8 -15 15.19.9 ohm,. Rec. cabinet 8ES but can be used in JEe .ace. 

Carr. 841. 

F R2 I O 
Inc. powerful 10In. 15 watt HF105 Bas. 'Speaker with roll rubber 

/ surround and 15.000 line ceramic magnet, plus Choke/capacitor 
croc. -over and highly efficient cone type Tweeter. Response 30- 20,000 .s. sub. 
tan( ally flat throughout the audible range. Impedance 5.16 ohms- 7 Really excellent value at G 

Recommended cabinet WOO or equivalent mixes l'art. 0,0 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets of latest styling Satin Teak or Walnut. acoustically lined (and ported where 
ppropriate). Credit Terms available. 

DORSET 
Site t0, ll . gin. Roepon.e 46.18,000 c.p.e. Rating S.1'i L8.19.9 watt., Fitted Audlotrfne HFSIOD.peaker- 3 or ib ohm.. 

DORCHESTER 
Bizr 24 x 16 x 10in. Fitted .50,1 ru., Il I loll) 
Speaker- Rating 16 watt.. 12 Gns. Impedance 3 or 15 ohm.. Frequency response 

30 .20.000 c.p... 

GLOUCESTER 
SIZe 18 x 10in. 121n. High 12 Gras. flux. 

2.215x 

000 line speaker. Cross- 
over unit and Tweeter. Rating 10 watts, Smooth 
response 40- 20.000 c.p... Impedance 1b ohm.. Oututanding table. 

STANTON 
Mk. Rae 18 x 11 x 10in. Rating 10 watt.. 
Incorporating Audio-trine HF816 Speaker with rolled 

rubber surround and 15.0000 line magnet. Handsome Scandinavian design pressurised 
cabinet. Raponoe 30. 20.000 c.p.s. Impedance 3 or 16 ohm.. The deep excursions 
of the cone produce powerful bail. notes High Flux tweeter extend. 16 Gns. frequency range above audibility. Excellent transient reeponde 
erasure. m.xth realistic output. 

R.S.C. AI IT 15 WATT HIGH FIDELITY 
AMPLIFIER DUAL PURPOSE P.A. or HI -FI 

SOLID STATE CIRCUITY 
*3 Input socket.. *2vo1. control 1a for mixing purposes. 
*Input Selector. *Output for speaker. between 3 and 
15 ohm.. *Separate Bass and Treble control.. Suitable 
for Gram.. Radio, Tape. Microphone. or Guitar P.C. For 
Vocal and Instrumental group. Frequency response 
20. 40,000 c.p.s. -3 dB. Hum Level -80 dB. Harmonic 
Distortion 0.2 °. at 10 watts &M -S. Operation on 200.250 v. A.C. mains. Blue 91 x 21 
5lln. Complete Kit of parts with comprehensive wiring 9 Gns diagrams and Instructions. Carr. 9 0. 
Or Factory built with 12 mth.. guarantee. 13 gns. Carr. 9 /6. Tema: 
Deposit £4 and 9 monthly payments 25/6 (Total 116/9/8). 

LINEAR LP /I TAPE PRE- 
AMPLIFIER 

Switched Equallnation. Positions 
for recording at 1 ibn., 311n.. 711n. 
per sec and Playback. EM84 
Recording Level Indicator. De- 
signed primarily au the link be- 
tween a Magnavox Tape Deck and 
HI -Fi amplifier suitable moat 
Tape Deck.. Term. I01 Gns. available. 

INTEREST CHARGES 
REFUNDED 

on A.P. and Credit Sale Accounts 
settled in 3 month.. 

R.S.C. STEREO /20 HIGH FIDELITY AMPLIFIER 
PROVIDIIO 10 14 WATT ULTRA LINEAR PUSH - 
PULL OUTPUT OS EACH CHANNEL. SUITABLE 
FOR "MIKE" GRAM.. RADIO OR TAPE. 
7 valve. ECCS3 (21, F.CL08 (4), E7.81. Frequency 
Reipouie: s2 dB 30-20,000 c.p.s. Rom Level 
65 dB down. Sensitivity: 20 millivolts max. Har- 
monie Distortion: l each channel): 0.2 °.. *You:- 
position tone compensation and Input Selector 
Switch. *Stereo Mono switch. *Neon panel indi- 
cator. *Handsome Perspex Frontplate. *Separate Complete kit with 14 Gns. 
Bau and Treble controls. Output transformer. point -to -point 
High- quality sectionally wound. Outputs for 3 and wiring diagram. Carr. 12 /g. 
15 ohm speakers. and InstruMbns, 
Or factory assembled with our muai 12 month. guarantee l9 gas. Carr. 12/8. Or 
send Dep. £410, - and 9 mthly. unite. of £2 (Total £22;10; -1. Bend SAE for leaflet. 

FW (0 

ALL LEADING MAKES HI -F1 EQUIPMENT AND FURNITURE IN STOCK. 

R.S.C. TFM1 TRANSISTORISED VHF /FM RADIOTUNER 
w nth detailed wiring 
diagram and Instnuc- 

aR 101--12+ Gns. 
Or factorybuilt 
161 On.. Or In Teak 
finished cabinet as 
illustrated. 161 ans. 
Terms: Deposit £5 
and 9 monthly pay 
ments £2 
Total £23. 

R.S.C. SttpIER /SWF/ ASPUF/ER 
FULLY TRANSISTORISED Al' .. Mau, 
OUTPUT 10 WATTSR.H.S. tout. into 15)(lu te. 

16 WATTS R.M.S. cont. into 3 -4 ohms. 
LATENT NULLARD TRANSISTORS. AD149, ADIOS, 
OC1272. OCO1Z. OC44. OC44, OC81Z. 0C44, -40107, 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to Standard R.I..t.A. and C.C.I.R 
rharact'rufi,'. for Oran and Tape Heads. 
PULL TAPE HONITORIIO FACILITIES 
SENSITIVITIES: Magnetic P.1-. 4 tnV. Cry.tal or Ceramic P.C. 400 mV. 
slionglem. 4.5 mat. Tape Head 2.3 mV. Radio/.tun. or Ceramic P.1', 110 mV. 
FREQUENCY RESPONSI: - 2 dB 20. 20,000 c.p.s. 
TREBLE CONTROL: -15 dR to -14 dR at IO Kc,is. ISO. PEEDIACK: 62d11. 

BASS CONTROL: +12dB to -15dB at 60 cis HUN LEVEL: -TOdB. 
HARMONIC DISTORTION at 10 watts R.M.F. 1,000 c.p... 0.28 °0. Carr. 12/0 

t oruplete Kit of parts with full constructional details mot point 
1 I Gns to point wiring diagram.. Supplied factory built 151 Ow. 

Cars. 1210. Term., Depwit 4 Gas. and 9 monthly payment. 31/1 (Total 18/3/9) 
Or fitted in beautiful walnut or teak veneered cabinet as illustrated 31 . extra. 

THESE SOLID S 

FOR USE WITH 
(Crystal, Ceramic, 
AVAILABLE -SP 
AT ALMOST TWI 

* High Sensitivity. * 500 -250 r. A.C. Mains operation 
* Sharp A.M. Rejection. * Drift tree reception. * Out- 
put ample for any amplifier approx. 500 mV. i. * Simple 
alignment instructions. * Output raulable for feeding 
tuning melee. * Output for feeding Stereo Multiplexer. * Tuner bead wino Silicon Planar Transistors. * De- 
signed for stendaed 80 ohm co -axial input Visually 

matching our Super lb and 30 amplifiera and of the rame high +taulard of performance rell- 
abili y. The pre -wired tuning head facilitatex speed and A11110 wity of construction. Prated 
circuitry. Only first grade component, used. A quality product at half the cost of comps able 
unite. Stereo version available. All para 17; Ons. Assembled 221 Ons. In cabinet 251 Ono. Car. 10( 

R.S.C. SUPER 30STERE0AIMPIif/ER 
TATE UNITS ARE EMINENTLY SUITABLE 
ANY MAKE OF PICK -UP OR MICROPHONE 

Magnetic, Dynamic or Ribbon) CURRENTLY 
ECIFICATIONS COMPARABLE WITH UNITS 
CE THE COST 

A DUAL CHANNEL VERSION OF THE SUPER 15. I :111p1,, ro:: Printed l' nvn., l'I,,.e t, deraoc, ganged t',, .. Matched t'ntm- 
ponents. CROSS TALE: 32111 at 1,000 o p... 
COITROIA: 6 position Input Selector, Ba.. Control, Treble Control. 
Volume Control, Balance Control, Stereo. Mono Switch. Tape Monitor 
Switch, Main. Switch. 
DIPUT SOCKETS (Matched Pairs). (1) Magnetic P.C. (2) Ceramic or 
Cryrw P.C- (31 Radio/Aux. (41 Tape Head:Microphone. Operation 

/ the Input Selector Switch assures appropriate equalisation. 
Rigid 18 s.w.g. ChassY. Site approx. 12 x 3 x Sin. Neon Panel Indicator. 
Attractive Facia Plate and Spun Silver Matching Knobs. Above facilities. 

ept for Ganging and Balance Control, apply atom to Super 115. SUPERB 
SOUND OUTPUT CAN BE OBTAINED BT USING TENSE UNITS WITS FIRST 
RATE AICtLLIARY EQUIPMENT. Ail required parts, point to point, wiring 
diagram and detail 
Send S.A.E. for leafed 

fn. +tract lors.. 19 Gns. t. 
1 nit factory built with 12 months full guarantee 27 gas. Or deposit £6/2 /. 

A 9 monthly payments 56 /3 (Tow £31/8/3). Fitted cabinet as Super 16 
30 ins. Carr. lb /- or Deposit 96/26 and 9 monthly payments 641- (Total 
£34 18'6- 

ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND SUPPLIED BY LEADING BRITISH MANUFACTURERS. 

BRADFORD 10 North Parade (Half -day Wed.) Tel. 25349 

BRISTOL 14 Lower Castle St. (Half -day Wed.) Tel. 22904 

BIRMINGHAM 30/31 Gt. Western Arcade opp. Snow Hill Station 
021- 236 -1279. No Half -day 

DERBY 26 Osmaston Rd., The Spot (Half -day Wed.) Tel. 41361 

DARLINGTON Tel. 680.43. 
13 Post House Wynd (Half -day Wed.) 

EDINBURGH 
5766 
133 Leith Street (Half -day Wed.) Tel. Waverley 

GLASGOW 326 Argyle St. (No Half -day) Tel. CITY 4158 
403 Sauchiehall St. (opp Locarno) Tel. 332 -1572 

HULL 91 Paragon Street (Half -day Thursday) Tel. 20505 

RSC 
NI -FI CENTRES LTD. 

MAIL ORDERS TO: 102 
Henconner Lane, Bramley, 
Leeds, 13. No. C.O.D. under [1. 
Terms C.W.O. or C.O.D. Post- 
age 4/6 extra under C2, 5/9 ex- 
tra under L5. Trade supplied 
S.A.E. with enquiries please 

HI -FI CATALOGUE 4,6 
Open SU day Saturdays except High 

Holborn Branch. 

32 High Street (Half -day Thurs.) Tel. 56420 LEICESTER 
5 -7 County (Mecca) Arcade Briggate (No half -day) Tel. 28252LEEDS 

73 Dale St. (No half -day) Tel. CENtral 3573 LIVERPOOL 
238 Edgware Rd., W2 (Half -day Thurs.) Tel. PAD 1629 LONDON 
96 High Holborn, WC I. Tel. HOL 9874 (Half -day Sat.) 
60A -608 Oldham St. (No half-day) Tel. CENtral 

2778 
MANCHESTER 

106 Newport Rd (Half -day Wed) Tel .47096 MIDDLESBROUGH 
41 Blackett St. opp. Fenwicks Store NEWCASTLE UPON 

(Half -day Wed.) Tel. 21469 TYNE 
13 Exchange Street, Castle Market Bldgs. SHEFFIELD (Half -day Thurs.) Tel. 20716. 
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HI -FI TAPE RECORDER KIT slur 
(.0mi i ing ut Magnavox 3 speed 'l'ap.' 17/8 
Deck. Matched 4 -5 watt Tape Amp- 
lifier. Reel of high quality recording 4IGns. 

Tit tie, empty 7 i ii. sp ool II ighquality dynamic ntien.- 
phone. 7 >: 411i. l.oudspeakerand circuit. Fall record 
and playback facilities, Magic eye level indicator. 
Equalization for each speed. Twin track. Only 4 

Pairs of soldered joints plus mains. Save approx. 
1011ná. on package deal. 4 track version. 27 Ons. 

R.S.C. COLUMN SPEAKERS din two -tone Rexmr /Vynalr Weal for vocalists 
r., 1 Pblk Address. 15 ohm matching. 

'fi Type C48. U-30 WATTS. Fitted four Pin. high 
7 watt +pecker.. Overall sire appro x. 15 Gns. 12 ' 10 510. Or Deposit 44- mid 

, monthly payments 34.'9. 
rot i £18 /1./(1) Can. 10/- 

Type C412. 40 WATTS Fitted four`''> 
12m. 1.2,000 line 10 watt speakers. Overall Gns 

e approx. 50 x 14 x Nin. C. 15 / 
(Jr Deposit £3/13/- amt n ...I/11y par,:... ,I 

50f- (Total £28r3r -). 

121n. HIGH QUALITY LOUDSPEAKERS 
In teak s . 1 cabinets. 

. 10 Watt Model. Gauss 5 Gns. 12.000 lines, a or 15 ohms. 
m Watt yodel. 15 ohm. 
Sin 18 x 18 x loin. Gauss 
12,000 lines. Rex ine 8 G ns. - covered 10/- extra. 

Team available. SO Watt Yodel. Rexine co, cr, I 10 Gns. 

LOUDSPEAKERS Limited number at fraction of 
list price. 15 ohms Impedance. 

Brand new, guaranteed. Terms available. 

I2in. 20 WATT DUAL CONE 5 GNS. 
I2in. 30 WATT DUAL CONE 
Normally gl3 approx. Can. 10 /.. f6.19.9 

R.S.C. A10 30 WATT 
HIGH FIDELITY 

' AMPLIFIER Highly s0ß. l'u.h Pou high out- 
put with Pre-amp./Tone Control 
tage. Performance figures 

equal i mou ,'ep,nicr t,, iddien available. Hum level -70 dB. 
Frequency response -3 dB 30.20,000 c/s. Sectionally wound 
ultra Ilne.ar output transformer with 807 output valves. All first 
grade components. Valves, EF86. EF80. E(Y'83. 807. 867, OZ34. 
Separate Bass and Treble Controls. Sensitivity 12 millivolts 
so that any kind 01 Microphone or Pick -up is edtable- Dnlgned 
for Clubs. Schools, Theatres, Dance Halle or Outdoor Pmolbea, 
etc. For use with Electronic Organ. Guitar. Slrlug Hap, etc., 
(:ram., Radio or Tape. Two inputs with associated volume 
controls. 200.250 v. 50 e/s. A.C. mains. For 3 and 12 Gns 15 ohms speaker puts . Complete kit of ps with 
point -to -point wiring diagrams and Instructions. 1.Lre. 12 /8 
Supplied factory built with EL34 output valves. 12 months' 
guarantee for 15 gm. Terms: Deposit £4113/- and 9 monthly 
payment. of 28/9 (Total £17/11/9). Twinhandled terlorsted 
cover can be supplied for 25 / -, Send s.a.e. for leaflet. 

R.S.C. BATTERY /MAINS CONVERSION 
1. An all dry battery UNITS Type B 

13 al elor. Sire eliminator. z 41 x tiny 

approx. 
Completely replaces batteries sup- 

plying 1.5 v and 90 v here A C. mains 
200/250 v. 50 c/s is available. Complete kit 
with diagram 47/9 or ready for u., 59'11. 

R.S.C. 6/12v CAR BATTERY CHARGER KITS 
For 200.250 v. A.C. main. with variable 
charge rate selector. Complete kit 
with 111 mmeter and 4 amp 49/9. 

6 amp Heavy Duty 69/9 
Both type. factory built 10 / extra. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impregnated. Primarede 
£50.850 v. 60 es. Screened. most CLAMPED TYPE 2; x St x Slln. 
250v. 601nA, 6.3v. 2a 14111 
250.0 -250v. 60mA, 6.3v. 2a. 15111 
FULLY SHROUDED UPRIGHT MOULTING 
250- 0 -250v. 60mA., 6.3v. Sa. 0.5.6.3v. an. 1919 
250.0.250v. 100mA, 6.3v. du. 0.5.6.3v. 3a. 33/9 
300.0.300 V. 100mA, 0.3v. 4a. 0- 5 -6.3v. 3a. 33/9 
300- 0 -300v. 13on1A, 6.3v-. 4a, c.t.. 6.3v. la. For Mallard 

510 Amplifier 414 
350-0-360v. 100mA, 8.3 v. 4s. 0-5-6.3v. 3a. UV 
350- 0 -350v. 150mA, 6.4v. 4a, 0.5.6.3v. 3a. 442/94 
425.0.425v. 200mA, 6.3v. 4a, c.t., 5v. 3a. 
425.0á25v. 200mA, 0.3v. 4a. 8.3v. 4a, 5v. 3a. 69/ 
450 -0. 450,-. 250mA. 6.3v. 4a. c.t. Dv. 3a. 710/ 
TOP SHROUDED DROP -THROUGH TYPE 
250 -0.2500. 70niA. 6.3v. 2a, 0.6.6.3v. 2a. 19/9 
250.0.250v. 100mA. 6.3v. 3.5a 1/ 
250.0.250v. 100mA. 6.3v. 2a, 8.3v. la. / 
350.0.350v-. 80mA, 6.3v. Ss. 0.5 -6.3v. 2a. / 

2500250v. 100mA, 6.3v. 4a, 0.5 -9.3v. 3a. 32/ 
300.0.300v. 100mA. 0.3v. 4a, 0- 5.6.3v. 3a. 32/9 
300.0.300v. 130mA. 8.3v. 4a, 0.5 -0.3v. la. Suitable for 

Mullen' 510 amplifier / 
350.0.350v. 100mA, 6.3v. 4a, 0.5.6.3v. 3a. 
350.0.350v. 150mA, 6.3v. 4a. 0.5.6.3v. 3a. 39/ 
FILAMENT or TRANSISTOR POWER PACE Types 
9.ay. 1.5a, 8'9 6.3v. 2a.. 719. 6.3v. 3a.. 9/9. 6.3v. 9a. 19/9. 
12v. la.. 8'9. 12v. 3a. or 24v. 1.5a..19/9. 0.9.18v.. lla..1 /9. 
0.12.25 -42v. u.. 27/9. 
CHARGER THANSFORXERA 0.9 -15v. 1 tu., 13111. 2(A.. 113/1L 
3a..18111. 5a.. 21'11. Oa.. 25/ 11. Ba.. 31/11. 
AUTO ¡Step UP /Step DOWN) TRAI RMERS 
0 -110, I20v.- 200230.2o0v. 50 -80 watt. 14/9 
150 watts. 29,11. 250 watts, 49/9. 500 watt. 99/ 
OUTPUT TRANS/PORKERS 
Standard Pentode 5.0000 or 7.0000 to30 7/9 
Push -Pull 8 watts EL84 to 30 or 15(1 11/9 
PoshPoll 10 watts OVO ECL86 to 3, 5. 8 or 15 (1 

E1.84 to 3 or 150 10 -12 watt 3 
0 121/ 

Posh -Pull Ultra Linear for Mollard 510, etc. 
Posh -Pull 15.18 watts, sectionally wound ßL8, KT86 

etc., for 3 or lS 0 29/9 
Posh -Poll 20 watt high quality sectionally wound, 

EL34. 61.6. KT00. etc.. to 3 or 150 bill) .411-, ot.. 55/9 
SMOOTHING CHOKES 
i50o . , 7.1011, 2500 12 9 
10(1mÁ.(, 10,, 2000 9' 9 nom013200 7.9 

R,S-C 
60mA, 1011,4000 4/11 
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NEARLY 1,700 CIRCUITS & DIAGRAMS 

PLUS FULL REPAIR DATA FOR 

800 POPULAR 

MODELS 

rr ii l 4(4 'te 

Circuits diagrams 

r b h 
G 13 

Printed panel diagrams 

cbuLurtr._ . 
tt 

rI "`J")167 n 
o tJ se D:ll a. Dsr /'. n J MD . , 
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Component layout diagrams 

Drive -card diagrams 

DaM w. 1 

25 

opr 
Da- Dm, 

1r 

VTa 

IS §S 

1'a vw 
osc 
pFI 

I osc 
F 

Block diagrams 

IT'S YOURS BY POST 

ON 7 DAYS' 

FREE 

TRIAL 

1968 RIGHT BACK TO 1965 

Radio & TV Servicing 
Big time -saving repair library 

to step up your earnings. 
Now off the Printing Presses -a great new edition of RADIO 
& TV SERVICING, to save your time, to boost your earning - 
power. Packed with CIRCUITS, REPAIR DATA and vital 
information it covers all the popular 1965 -1968 TVs, Radios, 
'Grams, Record Players and Tape Recorders -including 
latest data on COLOUR TV. Thousands of sets of previous 
editions sold. Now you can examine this big NEW edition 
free for a week. 3 handsome volumes -over 1,500 pages 
written by a team of research engineers- there's no other 
publication like it. Speeds up repair work for year after 
year. Hurry -send no money.... There can be no reprint 
once stocks are sold and there's absolutely no obligation to 
buy under this free trial offer. 

Full Data & Circuits for repair of 

Televisions including COLOUR TV 

Radios Radiograms Car Radios 

Record Players Tape Recorders 

SERVICING DATA FOR ALL THESE MAKES 
Aiwa, Alba, Baird (including colour TV), Beogram, Beolit, Bush, 
Carousel, Cossor, Dansette, Decca, Defiant, Dynaport, Dynatron, 
Eddystone, Ekco, Elizabethan, Ever Ready, Ferguson, Ferranti, Fidelity, 
G.E.C. (including colour TV), Grundig, H.M.V.,Kolster- Brandes, Hitachi, 
Invicta, McMichael, Marconiphone, Masteradio, Motorola, Murphy, 
National, Newmatic, Pam, Perdio, Peto- Scott, Philips (including colour 
TV), Portadyne, Pye, Radiomobile, R.G.D., Regentone, Roberts' Radio, 
Sanyo, Sharp, Smith's Radiomobile, Sobell (including colour TV), 
S.T.C., Sony, Standard, Stella, Stereosound, Teletron, Thorn, Trans 
Arena, Ultra, Van Der Molen, World Radio. 

Plus latest developments in Radio and Television 
Including- Integrated Tuners, Stereo Multiplex Broadcasting -The 
Zenith -G.E. System, Receiver, Decoder and adjustments, Aerial, etc. 
Colour TV Receivers, Colour TV Test Card F, Servicing Transistor 
Equipment, Chemical Aids to Servicing, Batteries and Rechargeable 
Cells, Sound -on- Sync., Double Line Sync., Silicon Transistors, etc. 

Over 1,500 pages, packed with circuits, corn - 

ponent layout diagrams, printed panel diagrams, 
tables and wave form graphs, handsome binding. 

To: Buckingham Press Ltd., 4 Fitzroy Square, London, W.1. 
IPlease send RADIO & TV SERVICING 3 Volumes, without obli- 
gation to buy if you accept my application. I will return the books 
in 8 days or post. 
Tick ( ,/) Full cash price of £12 or 
here ID dep. and 18 monthly payments of 15/. 

If you are under 21 your father must fill in coupon. H.uFer2/r. 
red., r ua hilt Is 

Full Name OW ereeertr 

gated 
Iurnitna0 

County llastsiolim 

addrest 

el Pee seen 

Absolutely no obligation to buy 

I(Block letters) 
Address 

I Occupation 
Mr. 

Signature Mrs. 
Miss 

I (Credit Price £12/15/ -.) For Eire & N.I. send 
£12 with coupon. Elsewhere Overseas add 10'- p. & p 

WW-I30 FOR FURTHER DETAILS 

I 
Tenesnv .--,- I 

please euwu een 

R V 3 3591 

y, 
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STOCKISTS 

1101,E1. N. MK. III 

ill I.TIIIIN011 

REPAIR SERVICE 
7-14 DAYS 

We specialise in repair, 
calibration and conversion 
of all types of instruments, 
industrial and precision 
grade to BSS.89. 

Release notes and certifi- 
cates of accuracy on request. 

Suppliers of Elliott, Cambridge and Pve instruments 

LEDON INSTRUMENTS LTD 
76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 

Tel.: 01-692 2689 

E.I.D. & G.P.O. APPROVED CONTRACTOR TO H.M. GOVT 

the information 
is here 

Electrical & Electronic Trader 
YEAR BOOK 1968 

All sections of the new edition have been revised and brought 
up to date in this important reference book to the radio, tele- 

vision and domestic electrical industries, the aim of the publishers 

being to assist traders CO keep abreast of constant changes in 

the industries. 

CONTENTS 

TECHNICAL SECTIONS, LEGAL GUIDE 
TECHNICAL LITERATURE 
GENERAL INFORMATION, SERVICE DEPOTS 

WHOLESALERS BUYERS' GUIDES 
PROPRIETARY NAMES, ADDRESSES 

35s. net by post 36s 9d 496 pp. 

obtainable from leading booksellers 

Published by 

ILIFFE TECHNICAL PUBLICATIONS LTD. 
DORSET HOUSE STAMFORD STREET LONDON SE I 
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1.1E.1 11 - 

5 1 11 4 1 1 ! 12 

22 8 
iIM t.-25 
111S1.1;31 5 - 
itsY55 I 

46 
\ 1.0. 48 

111X10 - 
itY7.1., 6 - 
11\7 4 - 
111:11 
I.E.X141. 

10 - 
017.1 
WI 44212 6 
t)%51 2 - 

26 2 
0A:13 2 - 
0 . 2 1 1 1 

100113N0 
76 

012.200 
11 

0 17.204 
86 

0 1%2117 

96 
0 17.209 

66 
o IZ.21 1 

66 
0 17. 

96 
0 10.22. 

10 - 
I/ 1E24.; 

46 
o 17.21111 9 6 
01.15 15 - 

7 6 

10 6 
I.; - 

5115 1.101 
8 - 

1111 10 - 
114.1 12 - 
\1:4 1.7,34 

.1114 11 
%T.. 111177 

1:12 '14, 56 
5it 

2 
5Itt.5 

2 8 

1.5 98 
611123 I11.04 

98 
.,111 4 EX411 

96 
0E17 
64'10 64'20 

76 
.2 12 

EL:11.1 
.11.10 88 
1221 138 
61 14 I:Zn 

86 
111110 68 
0, Fr 1-'.1,11 

.1122 001:4 
96 

EF4 1 

./r1.1 11 6 
fiCK5 E1.41 
1171'T . 
.2314 El Nii 

14 - 
51N5 4:1.2* 

27 6 

8 - 
\ 

11, 56 
.1.7 9. 
Ill I 11- 
1110 12- 

11.1 96 
51.oi 

11101 
411147 I g 6 
IL t III 
01.14 9 - 
111.14 18 - 
.2 II 7 

:1 2.2 88 
21.'1'7 
9 X 7 

11 6 

76 
14147 
I 11142 

101 0 MOO 

131,640 
1.41..4 10 
161.4 

I PCL/42 10 6 
rIes 
1 110) 8 a 

FULLY DETAILED LIST 

AVAILABLE ON REQUEST 

MOTOR 
BARGAINS 

Eh al 1.1 111115100. 
re-401,1 111141.2, lap. 
Irks. etc. 
6.1 D.C. Moor. 111.15111 

1.11.10. al 230 III. 
I :In. o 1111. .1114. 

1111511 :In. 101.3 
3104413.. 9/6. 1... 

201. 
9 y. D.C. Gram. 
dock ragdaaamoat 
motor. 211... I 

.11A. 1111011 1111. 1111111 

32111.. 176. 

}th H.P. MAINS MOTOR 

11.1. b) 4....15100 Parkin.... Single ',haw :Ho 
11.1.. 0.4.r. 23112010 . 30 1.0 II 

$11011110 1:41. 
On. .1. 411o.114. 0ililfl. 0111. 

1.1216..1 11.111111 14111. I 110(33111 1..r 1h4 .0rk1.2.-16. 
79/9 1.ar0. 20,. I ILE. 'mete.. 

111,10. 99 6. I I. 211,1 

SELECTOR DRIVE 

1, 

SYNCHRONOUS 

1.011011. Ele1111,.. 
1111101141 And hr.. 

.111.4.1. 
.10111-1, 00112 and 

ar. 
....041,41 1. 110. 
a..1 arranar.1 1. 

1.111./.11 4,1 off III, 
13. A. anNillary 
....11.01 IN non. 
11011) 1.1 100 .11 

1 1. r%ry 
r vrio.., 

12 6. E 2 0. 

CLOCK MOTORS 

DELAY ACTION TIME SWITCH 
11.1, 1, N11.111... 

1.1%01...M1km 2011. 
210 I. ii bir 
I. Ill gI, e tInletlela 
1 0.10 0110.1... 
Sim 2110. MA. 
2:111. 1011g, Inc. 

4110.11e. 

IIIIN R14'4: 17/8. 

AUTO TRANSFORMERS 

£1 7 6 

73 £117 0 
111110. . 92 5 0 
130 14. 12 15 O 

2011. £3 5 0 
Mk.... £4 5 0 
10110. £419 
3011 £5 9 6 

£8 9 
..,111. £9 9 

1.3101 . £15 15 
2.1'... £18 10 
.1.01.110 125 10 
41101. II £34 18 
1.311 I . 1 011111. 30 - 
0.311 V. 0.0p. 17 9 
11 011 1.1. 011.11. 37 6 
11,211 1.11 1,1111.. 42 

P,.t .1ra. 

MAINS TRANSFORMERS 

Input 200-230 I . 30 c,. 
21 1. 2 snip. 92 19 6 24 c.11 Amy. 26 50 
21 v. amp. IP2 15 0 24 1. )2 A.011. 16 n o 

Pont estra. 
anoi 0111111,1 Tr0160r111, 111-011a111.- 

..0 reque.t. 

SEE LINO-AIR OPPOSITE 
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25 & 53 TOTTENHAM CT ROAD LONDON W.1. 
Open 9 -6 p.m. Monday to Saturday inclusive. 

Tel: 01 -580 4534/7679 
Open Thursday until 7 p.m. 

ALL POST 

ORDERS TO 

Dept. WW468 

25 Tottenham 
Court Road, 

London, W.1 

CARR- 
ONLY 5 6NS. 2O - 

ALL TRANSISTOR 0 WATTS PER CHANNEL STEREO HI.F1 SYSTEM OFFERING A PER 
FORMANCE EQUAL TO IF NOT BETTER THAN SIMILAR SYSTEMS COSTING UP TO DOUBLE 
THE PRICE. Modern styling plm advanced circuitry Laing latest silicon transistors throughout. The 

famous GARRARD 3000 Record Changer fitted lightweight tubular arm with MONOTONE 9TAHC 
STEREO /MONO DIAMOND CARTRIDGE will play all .lve. of record.. (4 speeds 78, 46, 336, Dit 
r.p.m.) Will play up to 9 records automatically, also proVlslon for manual play. Amplifier. and controls 

are mounted below record player and Incorporate Bans, Treble, Volume and Balance controls and On/Off, 
Gram /Radlo, Mono/Stereo elide .witches. TWO IDENTICAL LOUDSPEAKER SYSTEMS each inc.. 
porating separate bus pokers and high frequency units with crounver network provide full frequency 

reproddctlon and are complete with loft. leads and plugs for connection to amplifier. Will fit easily on to 

booksheive., room divider. or existing furniture. BRIEF SPEC.: Player / Amplifier unit, Teak Mlsh, 
else 166 x 14 x 81in. 200/250v. A.C. operation. Input. for Radio Tuner/Tape Recorder also output. for 
Tape Recorder. Loudspeaker Systems. Teak finish. Rise (each) IS x 7 x 8in. Supplied complete with 
Instruction booklet. Ready to plug In and play. SEND YOUR ORDER NOW OR CALL AND HEAR 
THIS MARVELLOUS HI -FI STEREO SYSTEM. Only 59 Ins. plus 20/- Carriage and Insurance. 
(Rosewood finish 3 gas. extra.) (Perspex Cover 3 gru. extra.) 

Rosewood finish 8 ens. extra. 
Perspex cover 8 ins. extra. 

UNEAR AMPLIFIERS 
Latest A.C. Mains Models offering 
highest quality at modest cost. 

L166. All Transistor 12 watt. Stereo. Input. for 
Tuner. Gram, Mike. Separate Bus, Treble. Balance 
and Volume Controls, 216/16/ -. Carr. 7/6. Teak 
case /10/- extra. 
PTA1 (u lib e.l. All Transistor, 15 watt. Mono. 
Inputs for Tuner. Grant., Mike, Guitar Bus, Treble and 
Two volume controls, 2151151 -. Carr. 7/6. Teak cue, 
231101- extra. 

LT46. 2 VALVE 3 watts Mono. Inputs for Tuner. Gram., Bu.. Treble and Volume cootr,,k, E8 19 8 
Carr 5/6. Metal cover 16/- extra. Full details sent on request. 

MULTIMETERS 

MODEL TTC.7001. 
20,000 O.P.V. with over- 
load protection. D.C. 
Volts 6. 25, 126, 600, 
2,800v. A.C. volts 10, 60, 
260, 100 t. D.C. mA. 
260mA -50A. With prod. 
and carrying cue. 
ONLY 86 -. P. a P. 8/8. 

MODEL TTC.1080. 

50,000 O.P.V. D.C. Volts, 

0.3. 12, 80, 120, 300, 

000, 1,200v. A.C. Volts, 

8, 30, 120, 800, 1,2200v. 

D.C. mA..03.3e). With 
prods and carrying cue. 
ONLY £11/198. P. 5 

P. 5 ;.. 

UNREPEATABLE BARGAINS 
FANE 122/17 
12in.25 WATT 
H E A V Y 
DUTY HI -FI 
L O U D 
SPEAK ERR. 
With high 
efficiency Anti. 
.tropic Ferrite 
magnet. 17,000 
gauss. Imp. 3.6 

ohm.. Brand new and guaranteed. List price 212. 
LINDAIR PRICE £8/19/6. P. A P. 7/0. 

EMI COMBINATION 
I./SPEAKERS 
136 x Ellin. Elliptical with 
Slln. du. Tweeter. Imp. 

8 ohms. Power handling 

10 watt.. Brand new and 

guaranteed. Litt price 

58/5/ -. LIND -AIR PRICE 

ewe. P. a P. 7/6. (Also 

available without Tweeter 

59,6, P. A P. 726.) 

Fane 301 31n. TW F: LT E It , 
3.5 ohms. 17,000 gauss. 12 watt. 
Brand new and guaranteed. 
List price 53/15/- LINDAIR 
PRICE 6818. P.5 P. 8/6. 

OOODMANS SPEAKER BONS. 
Sin. 3 ohm. 15:8: 61n. 3 ohm. 29/e; Bin . 3 ohm 
32,6; loin. lohnt 96 / -; 10in. x 61n. 3 ohm 
32)6, Tweeter 1818. P. at P. 3/6 per Speaker. 

9 In 1 ELECTRONIC KIT 

Build nine different projects trot, one basic it't- 
slmple instruction., no mechanical knowledge 
required for you to build a Police Siren, Metr..- 
rpane, Morse Code amplifier, Electronic Massas. 
W/T Transmitter, Radio Telephone, One ara, 
eintor Radio, Twotraneletor Radio, Electron 
Music Kit. Comp /etsly safe -operated m. 8.. 
PP3 battery. Hours of fur for boy. and deals 
of all age.. Complete with all part. and simple 
step by step instruction.. ONLY 69/6. P. 5 P. 
bp. 

AERIALS TV UHF VHF STEREO 

CRESTA Room Aerial Band I /1C/[íí. Cream 
or black, 26/8. 

VEEMASTER Table Top t HF/UHF Tunable 
O rial. Chrome or grey. 76/6. 

YA0A1. All Channel Table Top Aerial. BBCI /2/ 
1 TV /VHF, 

HUM LOFT AERIAL. HILO V + 5 for vertical 
Band I/113. With mounting arm at.6 bracket. 
53 -. 

NEW MAJOR. 10- element BBC2 Aerial for 
loft or outdoor fixing. With roller bracket for 
up to tin. alla. mut. 45/9. 

VANTERA Table Top V Aerial. BBC /ITV, 26/8. 
H1 HUNTER. 13- element BBC2 Aerial as above, 
57 -. 

El EXPLORER. 18- element BBC2 Aerial, as 
ut, e, 69. -. 

LOFT III. 6-element BBC2 Aerial for loft or 
outdoor fixing. With arm and bracket, 37/6. 

J -BEAM. 4.element outdoor Band II VHF FM 
Stereo Aerial. With mut 87/-. 
Please add 4! portage. 

STEREO HEADPHONES 

Wireless World, April 1968 

Enjoy Stereo Sound as you 
have never heard It before. 
MODEL TTC. 01111 as 
illustrated. Soft padded ear- 
phones. Ad1usalbe headband. 
Impedance S ohm. per phone. 
Frequency range 26- 19,000 
p.. With Mt. lead. Price 

62/6. P. 5 P. 4/0. Other 
similar type. available. 
AK AI, ASEOS. d ohms. 
E8 6/ -. CORAL E102 
In ohms. 26 /19 /e; EAGLE 

vI:I, ohm.. 79/8; T.T.C. Stethoscope, 8 
ohms. 49/6. P. 5 P. 4;6 each. 

GARRAR D DECKS 

TEAR FINISH PLINTHS with 
Perspex over elm. (for 
LARGO Sfins.). P. 5 P. 12/8. 
Agent. for Tborens, Dual 
r Idrl:s, etc. 

8000 with Sonotone 9TAHC Stereo Cartridge 
3000 with Bonotone 9TAHC Diamond Stereo Car - 

triige 
ATOO Mk. I less cartridge 
ATOO Ilk. II less cartridge 
ATOO 102.11 with Decca Deram Stereo Cartridge 
10.26 Mk. II less cartridge 
8P.20 Mk. II with Decca Derain Stereo Cartridge 
AP76 less cartridge 
LASSO Ilk. U less cartridge 

All plus P. 5 P. 12/8. 
Mono Cartridge 176 extra. Stereo Cartridge 22/6 extra. 

E8 19 

£9 19 
£10 19 
£12 19 
t17 14 
£10 19 

£22 11 
£24 19 

8 

8 

8 

é 
e 

Iäult)plee adaptor for Stereo Radio Ls. I9 :6 Reception 

Save £2.2.0 
i; Trai.,i.t,.r FM tuner. Frequency 
range 08.108 Mc . Sire 614.2lln. 
Ready built for use with mat am. 
pllfiers, 8v. battery operation. 
Complete with inteructionn. Lst 
price 9 gee. 

LIND -AIR PRICE 

7 gns. 

The very latest 8 -.peed model -1 j, 86. 76 1.p.. available 
with either 2 track or 4 track bead. Feature. include: 
Pause control; digital counter, hut forward and rewind; 
new 4 pole fully screened induction motor; interlocking 
keys. Sloe of top plate 136 x 11 x Illy. deep below unit 
plate. For 200/260 v. A.C. main. 60 c.p.e. operation. 
New. unused and hilly guaranteed. 
2 track ntodel.L 10/ I 

OHO 
4 track model 13/9/6 

Carriage and Packing 718. 

MARTIN TAPE AMPLIFIERS 

vg-r; !, t ,l ̀  
FOX USE WITH ABOVE TAPE DECKS. 
2 trek model, 814/1916; 4 track model, £15:19 8. Carriage and packing 7 6. 

1 -1 WATT AMPLIFIER 

An loeal bask for building your own ponaole record 
player. Just add speaker and turntable and you 
will have an aboveaverage model for mere fraction 
of the cost. 2.3 watt printed circuit, with control 
panel on flying lead. On, OFF. TONE CONTROL 
AND VOLUME, colourful escutcheon. Brinier 
valves: EZ80. ECL82 and compote installation 
booklet. Price 85/_ P. a P. 38. 

BARCAI OFFER ! FANTAVOX CASSETTE TAPE PLAYER 

Specially designed to replay the well -known and 

popular Musicassettes- prerecorded tape cassette 

offering a wide choice of all types of music from pop 

to classical. Up to 40 minutes of quality reproduction 

through built -in speaker. Simple off play and volume 

controls. Fully transistorised operating on 6 pen - 

Ilght batteries. Modern compact styling with ear- 

piece socket and wrist strap. Size 6 }x4} x tin. 

LIND -AIR PRICE £9.19.6 Carr., Pkg. & Ins. 5/- 

9" 
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ORGAN BUILDERS! N.P.N. Sil. Planar Transistors. All Tested, 1/8 each or 65,0,0 
ppaer 1íN1. 

TRANSISTOR BARGAIN SALE! NEW STOCK AT UNBEATABLE PRICES! 
0C44, 0C45, OCSID now only 1/6 each! 88.0.0 per 100 
0071, OC72 equivalent 1/- each! 83.0.0 per 100 
ASY22 Switching Transistors 2/6 each! 810.0.0 per 100 
2N753 N.P.N. Silicon Planar, 300mW 250Mc /s. High speed switching 2,8 each! 
BSY28 N.P.N. Silicon Planar, Epitaxial, 300mW. 300Mc /s 216 each! 
BSY65 N.P.N. Silicon Planar, Epitaxial, 800mW. 100Mc /s .. 2/8 each! 
AFZ12 P.N.P. Germanium Alloy Diff. low noise V.H.F. amplifier .. 2r6 each! 
Complete sets of transistors for radio: 
2G344Á/ 2G345A /2G345B/2G371A/2G378A/2G378A +diode .. 10 /- only! 
GET120, 2 watts. Heat sink included 2/8 each! 
Transistor Driver Transformers . .. 2/6 each! 
Transistor Output Transformers (suitable for our kits above) .. .. 2/6 each! 

each! 
BY213, 6 amp rectifiers .. 2//8 each! 
Light sensitivity transistors similar to OCP71 .. 2/- each! 
UNMARKED, UNTESTED TRANSISTORS TO CLEAR 76 for 50! 
Silicon diodes. Make excellent detectors. Also suitable for keying electronic organs, l'- each; 20 for 10! -. 
BY100 type rectifiers. SPECIAL REDUCED PRICE! ONLY 2/6 each; 24/- doz.; 
87.10.0 per 100; 850.0.0 per 1,000. 

ELECTROLYTIC CONDENSER FANTASTIC SELECTION; 
20+ 4 
32.- 92 

64µP 275 volts .. 118 8+16 
800µF 15 volts .. 1/2 50 +50 
500µF 25 volts .. led 40 +40+20 
50/50/80. 350V 2/7 150/350. 300V 4/- 
100 /200/200/50, 275V 4/-250/250, 325V 4/- 
100/100,50V .. .. 8/0 

275 volt. .. 
275 volta .. 

460 volts .. 
275 volta .. 
275 volts 
2,000/2.000, 25V 
250µF, 500 .. 

122 
1/0 
1/0 
1/- 
11/1 
4/- 
100 

0.25µF .. 3 volt boa .. 25 volt 64µF .. 2.5 volt lµF .. 350 volt 6µF .. .. 3 volt 64µF .. 9 volt 
1.2514F ,. 16 volt 8µF .. 3 volt 100µF 3 volt 
2µF .. .. 3 volt 8µF .. 6 volt 1000F 8 volt 
2µF .. .. e volt 8µF .. 50 volt 100µF 9 volt 
2µF .. .. 70 volt 8µF .. 275 volt 150µF 12 volt 
2µF .. .. 150 volt 10µF .. 25 volt 200µF 3 volt 
20P 350 volt 18µF .. 150 volt 200µF 4 volt 
2.5µF .. .. 16 volt 20µF .. 3 volt 2500F 2.5 volt 
2.tiyF .. .. 25 volt 20µF .. 6 volt 250µF 0 volt µF .. .. 3 volt 20µF .. .. 9 volt 3200F 2.5 volt 
314F .. 25 volt 20µF .. .. 15 volt 250µF 9 volt 
:1.2µF .. .. 6.4 volt 26µF .. .. 6 volt 350µF 10 volt 
;1.2µF 64 volt 25µF .. .. 12 volt 400µF 2.5 volt 
4µP .. 4 von 26µF .. .. 25 volt 400µF 15 volt 
4µF .. .. 12 volt 30µF .. 6 volt 600µF 4 volt 
41AF .. .. 26 volt 30µF .. .. 10 volt 500µF 6 volt 
4µF .. .. 100 volt 40µF .. .. 3 volt 6401aF 2.5 volt 
5µF .. .. 6 volt 50µF .. .. 9 volt 760µF 12 volt 
All at 1/- each, 6/- per dozen. Mixed Packets o6 20 (our selection) 10! -. 

PAPER CONDENSERS 
0.001µF .. 600 volt 0.02 µ F 600 a.c. 0.25µF 350 volt 0.001µP .. 1000 volt 00'3 F .. 350 volt µ 0.5µF .. 350 volt 
0.002µF .. 500 volt 0.1µF .. .. 350 volt 0.5µF 500 volt 
0.006µF .. 750 von 

.. 

All at 10 /- per 100. 3/- per dozen. Mixed Bags of 100 (our selection) 10/-. 

MULLARD POLYESTER CAPACITORS. ALL HALF PRICE 
0.0072µF 400 volte .. 
0.0018µF 400 volts .. 
0.0016µF 400 volts .. 
0.001µF 400 volte .. 
0.01pF 400 volts .. 
68pF Tubular pulse ceramic 

4g 
W u 
44 
44 
64 each 

0.15µF 
0.22µF 
0.27µF 
0.066µP 
1µF 

160 volts 
160 volta 
160 volta 
125 volta 
125 vow 

VERY SPECIAL VALUE: Sliver Mica. Ceramic. Polystyrene Condensera. 
Well assorted. Mixed types and value.. 10 /- per 100. 

RESISTORS. GiTp -away offer! Mixed typos and Talues, } to } fit, 
04 per 100 or 63/- per 1.000. 
Also 1 to 3 watt close tolerance. Mired value., 7/0 per 100; 511/- per 1.000. 

WIRE -WOUND RESISTORS 
1 watt, 8 watt, I wall. 6d etch. 7 watt cod 10 wan N auk. 

CONNECTING WIRE. THIN, P.V.C. INSULATED 
l0yd. 1 / -; 100yd. 7/0; 600yd. 86- (post 4/6); 1,000yd. 40/- (post 6 / -). 

VALVES. BRAND-NEW 
D187 . .. .. 9/9 
EABC80 
F.CC82 .. 7/4 
ECCB3 .. . . 7/4 
EC1.80 .. .. 7/1 
ECL86 .. .. 8/6 
EF80 .. .. 7/1 
E586 .. .. 7/1 
EF118 .. .. 0/6 
33144 .. .. 9/6 

AND BOXED. ROCK -BOTTOM PRICES; 
EYSI .. 
E186 
EY87 . 

PABC80 
PC97 .. 
PCC84 
PCC89 
PCF80 
PCF86 
PCL82 
PCL83 
PCL84 

.. 1,9 
0/9 

:: 1ó3é 

:: 1ÓÌ 

.. 10/1 

0/10 
.. 0/0 

A further 10% discount wW be given on lots of 60 of any one type. 

PCL85 
PCLeB 
PFL200 
PI.38 .. 
PI.81 .. 
P1.83 .. 
PL84 .. 
PI.500 .. 
PY32 .. 
PY81 .. 
PY82 .. 
PY800 

RECORD PLAYER CARTRIDGES 
Sonotooe Mono, 10 / -; Acoe 0P07/29 Mono. 10/ -; Awe 0P91 /36C Stereo compatible, 20, -; GP94 /I Stereo, 86/-, All with needle.. 

Signal Injector Kit. 10/ -. Signal Tracer Kit, 10/ -. 

7d 
7d 
811 

7d 
16 

8/6 
3/5 

11/8 
10/1 

5/5 
O/6 
91e 

11/S 
0/- 

4/5 
0/9 

VEROBOARD. All gines in stock. 
2lln x Iht 0.15 matriz .. .. 1/1 17M xafin 0.15 matriz 145 21hí x Min 0.16 matriz .. 8/8 
2111 x 6111 0.15 matra .. .. 8/11 2h, x Silo 0.1 matriz . 3 /11 31 in x8111 0.15 matrix .. .. 3/11 SIIM x 2 In 0.1 matriz 3;9 9iln x gin 0.15 matriz S/0 5in. x 311. 0.1 inatrix 68 17ín o 2111 0.15 coati(: .. .. 11 /- 31hí x 3IM 0.1 matrix .. 311 
SPECIAL OFFER! 
Cutter and 5 Boards 21in x lin, 9/0. Cutter only, 7/0. Pin Insert Tool. 5 /0. Terminal Pins. Packet of 36. 8/5. 

BARGAIN OFFER! 
Few only Multimetee., 1,0000 per volt. 45/ -; 20,0000 per volt, 90/ -. 

Orders by post to:- 

C. F. MILWARD, 17 PEEL CLOSE, DRAYTON BASSET, Staffs. 
Please include suitable amount to cover postage. Stamped addressed envelope must 
be included with any enquiries. 
For customers in the Birmingham area goods may be obtained from Rock Exchanges 
231 Alum Rock Road, Birmingham 8. (All POST orders to Drayton.) 

All overseas enquiries & orders please address to: 

COLOMOR (ELECTRONICS) LTD. 
170 Goldhawk Rd., London, W.I2. Tel. (01) 743 0899 

MARCONI SIGNAL GENERATOR TYPE TF 80IB/3/S 
Frequency range 12-485 Mc /s in 
five ranges. Directly calibrated 
frequency dial. Output waveform: 
C.W. sine wave A.M., pulse A.M. 
(from ext. source only). Internal 
modulation frequency 1,000 c /s. 
Output: a, normal -continuously 
variable directly calibrated from 
0.1µv -0.5 v.; b, high -up to I v. 
modulated for 2 v. unmodulated, 
output impedance 50 ohms. Fine 
frequency tuning control, carrier 
onloff switch, built -in crystal cali- 
bration for 2 Mc /s and 10 Mc /s. 
Stabilised voltage supply. In excel- 

lent "as new " condition. Laboratory checked and guaranteed. LI IS. Carr. 30/ -. 
including necessary connectors, plugs and instruction manual. 

MARCONI SIGNAL GENERA- 
TOR TF 801 /A /I. 10-300 Mc /s. 
in 4 bands. Internal at 400 c /s. I kc /s. 
External 50 c/s to 10 kc /s. Output 
0.100 db below 200 mV from 75 ohms 
source. 1.85. P. & P. 20/ -, including 
necessary connectors, plugs, and in- 
struction manual. 

MARCONI SIGNAL GENERA- 
TOR TYPE TF 1446. 85 kc /s. -25 Mc /s. 
Excellent laboratory tested condition, 
with all necessary accessories with in- 
struction manual, 145. P. & P. 15/.. 

SIGNAL GENERATOR PORT- 
ABLE TS I3/AP, with self- contained 
wavemeter and power monitor. Freq. 
9305 -9445 Mc /s. Peak power output, 
C W pulsed 500W per } F.S.D. Pulsing 
I- 2µsec. wide, delay 5,200µsec. PRR 
350 -4,000 c!s. LSO. P. & P. 20/ , 

BC 221 FREQUENCY METERS. 
125- 20,000 kc /s. Accuracy 0.01 %. 
Complete with individual Calibration 
book. In brand new condition with 
headphones and instruction book. 
L45. P. & P. 20/.. Mains P.S.U. for 
above, LI I /I0 /-. Carriage 5 / -. Stabilised 
PSU for above 116 Carriage 5 / -. 

TEST SET TS I2AP STANDING 
WAVE INDICATOR EQUIP- 
MENT. Used for testing 3 cm. cir- 
cuit components. Should be used with 
a suitable signal source such as above 
described TS 13 Signal Generator. 
125. P. & P. 10/ -. 

MARCONI VIDEO OSCILLATOR 
TF 88SA. Sine wave output 25 c/s 
to 5 Mc /s in 2 bands, Squarewave output 
50 c/s to 150 c/s in 2 bands. Freq. accur. 

2% - 2 c /s. Power supply 100/125/ 
200/250 v. A.C. L75. Carriage 40/.. 

SIGNAL GENERATOR TYPE TS 
418. Signal frequency 400.1,000 Mc /s. 
direct calibration. Pulse rate 40-400 c 
(XI or X10), pulse delay variable, less 
than 3µsec. to more than 300µsec. 
Pulse width variable less than Inset. to 
more than 100ec. Polarity- internal 
or external sources, positive or nega- 
tive pulses. AM & CW. Output 
attenuator 0.2µV to 200mV continu- 
ously variable. In fully tested condition, 
LISO. Carriage paid. 

BOONTON STANDARD 
SIGNAL GENERATOR 
MODEL 80. Frequency 2- 
400 Mc /s. in 6 ranges. AM., 
400 and 1,000 c /s. and exter- 
nal modulation. Provision for 
pulse modulation. Piston 
type attenuator 0.Iµ -100 mV 
separate meter for modu- 
lation level and carrier level. 
Precision flywheel tuning. 
117 v. A.C. input. With in- 
struction manual, LIS. Car- 
riage 30/ , 

PRECISION VHF FREQUENCY 
METER TYPE 183. 20-300 Mc /s with 
accuracy 0.03% and 300 -1,000 Mc /s 
with accuracy 0.3 %. Additional band 
on harmonics 5.0-6.25 Mc /s with ac- 
curacy - -2x 10-' Incorporating 
calibrating quartz 100 kc /s + -Sx 
I0.' 120/220 v. A.C. mains. M. 
Carriage L2. 

PHASE MONITOR ME -13/U. Man- 
ufactured recently by Control Elec- 
tronics Inc. Measures directly and dis- 
plays on a panel meter the phase angle 
between two applied audio frequency 
signals within the range from 20- 
20,000 c.p.s. to an accuracy of -- 1.0 . 

Input signals can be sinusoidal or non - 
sinusoidal between 2 and 30 v. peak. In 
excellent condition together with hand- 
book and necessary connector. 1.45. 
Carriage 30/ -. 

V.H.F. CIRCUIT MAGNIFICA- 
TION METER TYPE TF SUA. 
Apart from directly reading Q in the 
range 15 -170 me /s (in 4 bands) this in- 
strument may be used for indirectly 
measuring induction of coils, phase 
defects of capacitors, dielectric losses, 
etc. by resonance methods. Magnifica- 
tion ranges 6-180; 150- 450; 400- 1,200. 
Test Circuit Capacitor 12 to 85pF cali- 
brated in IpF divisions, with additional 
interpolating dial. Power supply 200 to 
250 v. and 100 to 150 v. 195. Carriage 
30/ -. 

NOISE GENERATOR MARCONI 
TYPE TF 1 106. The TF 1 106 provides 
standard noise outputs for determining 
the noise factor of A.M. & F.M. receivers 
at any frequency from I to 200 me /s. 
It is calibrated directly in noise factor, 
making measurements a routine oper- 
ation. Noise output calibration 0-30 
in four ranges. Accuracy . --0.S dB. 
Frequency range I -200 me /s. Output 
impedance 52 or 71 ohms. Power sup- 
ply 100 -125 v. or 200 -250 v. L55. 

AVO VALVE TESTER, with instruc- 
tion book, 145. Carriage 30/ , 

END OF RANGE ITEMS 
Offered at special low prices as only 
a few left, all are in fully tested guar- 
anteed condition. 
VALVE VOLTMETER TS 4288/1. 
LI0 /I0 / - P. & P. 5 / , 

P. C. RADIO LTD. 
170 GOLDHAWK ROAD, W.12 

SHEpherd's Bush 4946 
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MUIRHEAD -WIGAN DECADE OSCIL- 
ATOR D 650 A Ranges XI- I- 111105 /s, X10-10 - 

I II, IOOc s. Accuracy 0.2 .. Maximum output 
2w into 8000 ohms above 20 c/s 50mW into 
8000 ohms below 20 cs. Harmonic content I 

at I w above 20 c s. Power Supply 200/250v. A.C. 
Weight 83 lbs. L45 Carriage 30,!- 

D.C. MOVING COIL METERS 
5011A. 2in. round prof. 25'- 
200pA. 2in. round panel, sealed calibro-30 224 
750 -0.750 0A. tin. round plug -in 20,- 
I mA. 24in. square panel 30,- 
1 mA. 2in. round panel sealed 27 6 

S mA. 2in. round clip-fix panel or prof. 20,- 
5-0-S mA. I }in. round panel 176 
10-0-10 mA. 2 }in. round panel 17,6 

0-30 mA. 2 }in. round panel 17 6 

10 mA. 21 in. sq. panel 2S'- 
2.5 mA. 2fin. sq. panel 2S,- 
50mA. 2j1in. sq. panel 25/- 
75 mA. 2 }in. plug in 4 - 
100 mA. I }in. proj. 174 
100 mA. Ifni. round panel 176 
100 mA. 2 }in. round panel IS'- 
2 amp. 2in. round panel 22/6 
S-0-S amp. 2 4in. round panel 25,- 
8 amp. 2 }in. round panel 25/- 
25 amp. 3f in. round proj. 27/6 
50 amp. 24 in. round panel 274 
20 VDC 2in. square panel 19/- 
80VDC 21 in. round panel 221- 
150 VDC 4in. round panel 25 /- 
1.5 KV with res. 2in. round panel 27/6 
0 -1500 v. 2 }in. elects. plug in, round panel 30e- 

MOVING IRON METERS 
IS VAC 2 }in. round panel 27,6 
500 VAC 21 in. round clip fix 25 - 

P. C. RADIO LTD. 
170, GOLDHAWK RD., W.12 

01.743 4946 

METERS. 4 1.in. x 4 }in., 4in. long, 
mirror scale panel mounted, calibrated 
0 -1 mA. SS -. P. & P. 3 -. 

LABORATORY TYPE VOLT - 
METERS. 160 v. A.C. /D.C. 8m. mirror 
scale in wooden boxes. 9 }in. x8 }in. 
x 3f in. with carrying handle, brand new 
32/ -. P. & P. 3' -. 

MINIATURE METERS. General 
Electric l ),n. round flush, clip mounted: 

I mA D.C.. 22 6 

25 mA D.C., 20 -. P. & P. 

65 mA. D.C., 18 -. 3 -. 
15O mA. D.C., I S - . 

"S" METER FOR H.R.O. RE- 
CEIVERS. Brand new, £2 I0; -. Carriage 
paid U K. 

SUB MINIATURE "PENNY 
SIZE" METERS.. tin. round, flush 
ring nut mounted 5000,A FSD, cali- 
brated 0 -1 mA. 20, -. P. IS P. 3/ -. 

RONTGENS HOUR MICRO - 

AMMETERS. FSD 1001samp. Sin. x 3,n. 
X I1n. width with switching dials, 32 6- 

P. & P. 3 -. 

COMPLETE V.F.O. UNIT from 
TX53. Freq. range in 4 switched bands 
from 1.2-17.5 Mc /s. Two V.T. 501s as 

oscillator and buffer. 807 as driver, 
two 5130s as voltage stabilizers. Output 
sufficient to drive two 813s in parallel. 
Slow motion drive directly calibrated in 
Mc /s. Provision for crystal control, 
metering of buffer and driver stage. 
Power requirements 400 v. and 6.3 v. 
D.C. Can also be used as low power 
transmitter. In excellent condition 
with valves and circuit diagram. 
LS 19 6.P. & P. 15 -. 

CRISO RECEIVER, 2 Mc s -60 Mc s.. 
with specially built PSU for mains, 
L49 10 -. 

SPARES FOR AR.BBD. RECEIVERS. 
Ask for your needs from our huge 
selection. 

813 CERAMIC BASES 76 

VARIOMETER for No. 19 sets, 17 6. 
P. 6 P. 3 -. 

TELEPHONE HANDSETS. Stan- 
dard G.P.O. type; new 12 -. P. 8. P. 2' -. 

INSET MICROPHONE for tele- 
phone handset, 2 6. P. & P. 2 -. 

LIGHTWEIGHT, LOW RESIST- 
ANCE, HEADPHONES. Type H.S. 
33. Largely used by pilots. Brand new. 
27 6. P. & P. 3 -. 

FIELD TELEPHONES TYPE "F" 
Housed In portable wooden cases. 
Excellent for communication in- and 
out -doors for up to 10 miles. For pair 
including batteries and 1 /6th mile field 
cable on drum. Completely new, 
L6 /I0' -. Slightly used. £51101 -. Ca -nage 
10,-. 

FIELD TELEPHONES TYPE "L" 
As above but in portable metal cases. 
Per pair including batteries and 1'6th 
mile field cable on drum. L4:101 -. 
Carriage 10 / -. 

FIELD 10 LINE MAGNETO TELE- 
PHONE SWITCHBOARD (TA- 
6733). Withstanding all climatic 
conditions. Price on application. 

ALL TEST& COMMUNICATION EQUIP- 
MENT has been thoroughly prepared in our 
Laboratories by fully qualified Electronic 
Engineers. 

Open 9- 12.30, 1.30 -5.30 p.m. except Thursday 9 -1 p.m. 

HARNESS í1'A" "B" control units, 
junction boxes, headphones, micro- 
phones, etc. 

29,4I FT. AERIALS each consisting of 
ten 31t.. },n. du. tubular screw -in 
sections. I I ft. (6 -s zcticn) whip aerial 
with adaptor to ft the Tin. rod, insu- 
lated base. stay plate and stay assemblies 
pegs, reamer. hammer, ttc. Absolutely 
brand new and complete ready to erect, 
In canvas bag, £3 9 6. P. & P. 10/6. 

FOR EXPORT ONLY 

Installation Kits for CI I'R2I0 Sets 

53 TRANSMITTER made up to " as 

new " standard. All spares available. 

COLLINS TCS. Complete installa- 
tions and spare parts. 

FIELD TELEPHONE SETS TYPE 
"J" YA 7515. Portable. Ideal , 
tropical climates. 

R.C.A. TRANSMITTER TYPE ET 
4336. 2 -20 Mc s., complete with M.O., 
Cryst. mutt. and speech ampl. 
Fully tested and guaranteed. All spares 
available. 

BC 610E L BC 6101 TRANS- 
MITTERS. Complete with speech 
amplifier BC 614E. Aerial tuning unit 
BC 939A, exciter units, tank coils, etc. 
Fully tested and guaranteed. All spares 
available. 

No. 19 HP.S SETS. Amp output 
increased to 25 watts. Complete 
installations supplied. 

All overseas enquiries & orders please address to: 

C O L O M O R (ELECTRONICS\ 

170 Goldhawk Rd., London, W.12 
Tel. (01) 743 0899 

PERSONAL CALLERS WELCOME 
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VIKING AMPLIFIER 
50 WATT AMPLIFIER 
An extremely reliable general pur- 
pose valve amplifier. Its rugged 
construction yet space age styling 
and design makes it by far the best 
value for money. 
TECHNICAL SPECIFICATIONS 
4 electronically mixed channels, 
with 2 inputs per channel, enables 
the use of B sep instruments st 
the same time. The volume controls 
for each channel are located directly above the corresponding input sockets. 
SENSITIVITIES AND INPUT IMPUDENCES 
CHANNEL I 4mV. AT 470K. These 2 Channels (4 inputs) are suitable for 
CHANNEL 2 4mV. AT 470K. microphone or guitars. 
CHANNEL 3 200mV. AT Im. Suitable for most high output instruments 
CHANNEL 4 20CmV. AT Im. (gram, tuner, organ etc). 
INPUT SENSITIVITY RELATIVE O IOW OUTPUT. 
TONE CONTROLS ARE COMMON TO ALL INPUTS. 
* ASS BOOST +12 dB AT 60 Hz /s. BASS CUT - 13 dB AT 60 Hz /s. TREBLE BOOST +11 dB AT 15 KHz /s. TREBLE CUT -12 dB AT 15 KHz/s. 
WITH BASS AND TREBLE CONTROLS CENTRAL -3 dB POINTS ARE 30 Hz /s. 
AND 20 KHz /s. 
POWER OUTPUT 
FOR SPEECH AND MUSIC 50 WATTS RMS. 100 WATTS PEAK. 
FOR SUSTAINED MUSIC 45 WATTS RMS. 90 WATTS PEAK. 
FOR SINE WAVE 38.5 WATTS RMS. NEARLY 80 WATTS PEAK. 
TOTAL DISTORTION AT RATED OUTPUT 3.2 °/, 1 AT I KHz/s. TOTAL DISTORTION AT 20 WATTS 0.15% J 
OUTPUT TO MATCH INTO 8 OR IS OHMS SPEAKER SYSTEM. 

NEGATIVE FEED BACK 20 dB AT I KHz /s. 
SIGNAL TO NOISE RATIO 60 dB, 
MAINS VOLTAGES. Adjustable from 200 -250 V A.C. 

27 gns. 50-60 Hz s. A protective fuse is located at the rear of 

VALVE LINE UP: Double purpose ECC83 x 3, EL34 x 2 
and GZ 34. 

PRICE 

P. & P. 20,- 

STAR SR 150 COMMUNICATIONS RECEIVER 
Frequency range 535 kc,s -30 Mcis four wave 
band., four valve plus metal rectifier superhet 
circuit incorporates B.F.O. band spread tuning, 
"S" meter external telescopic aerial- ferrite 
aerial, built -in 4in. speaker, easy to read dial. 
For 240v. A.C. operation, complete brand new 
with full instruction manual. £17117/- + 10/- 
p. & P. 

PRICE 

iL5.5.0 p1ipó 
Circuit and parcs list 2/6, 
free with parts. 

NEW! The DORSET 
TRANSISTOR PORTABLE RADIO 

with BABY ALARM Facilities 
Special offer -Power Supply Kit to purchasers of 
Dorset Portable Radio parts incorporating mains 
transformer, rectifier and smoothing condenser, AC 
mains 200/250v. output 9v. IOOmA 9/6 extra. 
600 milliwatt solid state 7 transistor plus diode 
and thermistor. 
Completely modulised high quality portable radio 
featuring complementary N.P.N. and P.N.P. out- 
put stags. 

The comprehensive easy -to- follow drawings supplied make this the easiest -ever 
transistor radio sec of parts, with the following features: 

* Simple connections to only 6 tags on * High Q internal ferrite rod aerial 
the R.F./I.F. module, 3. I.F stages, osc. on both wavebands. 
coil and 3 transistors which, with * Class "B" modulised output stage 
their associated components are with thermistor controlled heat 
completely wired. stabilization. Class "B" output * Only 4 connections on the A.F. stage ensures long battery life. 
module to complete th 4 transistor Current drain is proportional to the 
600 milli -watt solid state amplifier. output level. Total current drain of * Pre- aligned R.F. /I.F. module built the receiver under no signal con - 
and tested. ditions is 10.12 mA. At reasonable * A.F. module built and tested. listening level 20-30 mA. * Extension sockets for car aerial 

input, tape recorder output (in- 
dependent of volume control) and 
Ext. Speaker. * All components (except speaker) 
mount on the printed circuit * Sensitivity: M.W. at I Mc /s 10 board. Easy to follow instructions. 

microvolts plus or minus 3 dB. Size of cabinet 12in. long, Bin. high 
L.W. at 200 Kc /s. 40 microvolt and Sin. deep. 
plus or minus 4 dB. * Fingertip controls. 

* Fully tunable over M.W. and L.W. 
banda. M.W. 540 -1,640 Kc /s. (557- 
183 metres). L.W. 150.275 Kc /s. 
(2,000.1,100 metres). * Intermediate Frequency 470 Kc /s. 

BRESGES Geared Motor 
240 V. A.C. Mains 50 Hz. 0.49 amp (65 watt). Ungeared speed 2,750 R.P.M. 
Geared speed 80 R.P.M. Constant Gear ratio 35: I. Reversible. Spindle dia. 12 
mm.(0.473in.). Spindle length I }in. 7 }in. long x4jin. wide x4jin.deep. Cost £20, 
our price £7/19/6. 7/6 P. & P. 

RADIO AND T.V. COMPONENTS (ACTON) LTD 
2IA HIGH STREET, ACTON, LONDON W.3. 

SHOP HOURS 9 a.m. to 6 p.m. EARLY CLOSING WEDNESDAY. 
Teems C.W.O. Goods not despatched outside U.K. All enquiries stamped add. envelope. 

313 EDGWARE ROAD, LONDON, W.2. Early closing Thursday. 
PERSONAL SHOPPERS ONLY. 

All orders by post must be sent to our Acton address. 

`ELEGANT SEVEN' MK III 
* De luxe wooden cabinet size 12 4,x8 }x3 }in. * Horizontal easy to read tuning scale printed 

grey with black letters, size I I }X2in. * High " Q " ferrite rod aerial. * I.F. neutralization on each separate stage. * D.C. coupled push pull output stage with 
separate A.0 negative feedback * Room filling output 350 mW. * Ready etched and drilled printed circuit board 
back printed for foolproof construction. * Fully comprehensive instructions and point -to- 
point wiring diagram. * Car aerial socket. * Fully tunable over medium and long wave. 
168 -535 metres and 1,250-2000 me * All components, ferrite rod and tuning 
assembly mount on printed board. * Sin. P.M. Speaker. * Parts list and circuit diagrams 2/6 free with 
parts. 

Power supply kit to purchasers of " Elegant 
Seven " parts, incorporating mains transformer, 
rectifier and smoothing condenser. A.C. mains 
200/250 volts. Output 9 v. 100 mA. 9/6 extra. 

SPECIAL OFFER 

ONLY 
£49.6 7/6 Plui P. 

Buy yourself an easy to build 
7 transistor radio and save at 
least 410. Now you can build 
this superb transistor super - 
het radio for under [4/10/ -. 
No one else can offer such a 
fantastic radio with so many 
de luxe star features. 

FIRST QUALITY PVC TAPE POST i PKG. 
S }in. Std. 850ft. V- Sin. L.P. 850ft. 10/6 ON EACH 
lin. Std. 1,200ft. II /6 Sin. T.P. 600ft. 10/6 1/6. 
Sin. L.P. 240fc. 4/-. Sin. T.P. 1,800ft. 15/6 
Sfin. L.P. 1,200ft. 11/6 S }in. T.P. 2,400ft. 32/6 4 OR MORE 
Sin. D.P. 1,800ft. IS/6 lin. T.P. 3,600ft. 42/6 POST FREE. 
lin. L.P. 1,800ft. 1S /6 4in. T.P. 900ft. 15 /- 

X IOI 10 WATTS (RMS) SOLID -STATE HI -FI AMP. WITH INTE 
GRAL PRE -AMP. Its great versatility ranges from a simple 

intercom. to a modern HI -FI STEREO AMPLIFIER (two are required for Stereo). 
The X101 is a brilliant new addition to our highly successful 
range of products. Its professional performance and ad- 
vanced solid-state circuitry techniques ensures reliability 
combined with high fidelity reproduction, at an unbeatable 
price of 49 6 - 216 . & p. SPECIFICATIONS: R.M.S. 
POWER OUTPUT: 13W (music power), IOW (SINE 
WAVE). SENSITIVITY: for rated output IMV into 3K 
ohms load. FREQUENCY RESPONSE: minus 3 dB 
points are 20 Hz and 40K Hz. TOTAL DISTORTION: 
à IK Hz for rated output 1.5 %; for 5W output 0.35 %. 
OUTPUT IMPEDANCE: 3 ohms(3 -15 ohms may be 
used). SUPPLY VOLTAGE: 24V D.C. Cal 800 mA 
(6 -24V may be used) output at 14V D.C. supply with 3 
ohms speaker. 7 watts. SIZE: 2Sin. x Sin. x I,}in. THE FULLY COMPREHEN- 
SIVE INSTRUCTION MANUAL DOES NOT ONLY SHOW THE BASICS, SUCH AS 
CIRCUIT DIAGRAM AND CONNECTIONS, BUT ALSO GIVES PRACTICAL 
EASY -TO- UNDERSTAND DETAILED INFORMATION ABOUT THE X10I. 
STANDARD EQUALISATION NETWORKS ARE GIVEN FOR MOST TYPES OF 
CONVENTIONAL INPUTS, THEY INCLUDE: TAPE HEAD, MAG. P.U., 
XTAL P.U., TUNER, MIC., ETC. CONTROL ASSEMBLY (including 
resistors and capacitors): 1. VOLUME, PRICE 5 / -: 2. TREBLE, PRICE 5 / -; 3. COM- 
PREHENSIVE BASS AND TREBLE, PRICE 10 / , 
POWER SUPPLIES FOR THE XI0I: P 101 /M (for Mono) 35 / -, p. & p. 2/6., 
P 101 /S (for Stereo), 42/6, p. & p. 2/6. 
A High Quality, M I Pre -amp PRIOI/M and Control Unit, particularly 
suitable for use with the X101 if a ready -built, comprehensive, multi -input system is 
desired. CONTROLS. Selector Switch,Tape Speed Equalisation Switch (31, 71 
and IS i.p.s.), Volume, Treble, Bass, 3 position scratch filter and 3 position 
rumble filter. SPECIFICATION: Sensitivities for 200 mV ouput !KHz. 
Tape Head: 3mV 3ji.p.s.). MAG. P.U.:2mV. CER.P.U.: 80mV RADIO: 
100 mV. AUX.: 100 mV TAPE REC. OUTPUT: 100 mV. Equalnauon for euh 
input is correct to within =2 dB (RIAA ) from 20 Hz -20KHz TONE CONTROL 
RANGE. BASS =13 dB C4 60 Hz. TREBLE: - 14 dB á IS KHz. TOTAL DIS- 
TORTION (for 200 mV output)): <0.02 %. SIGNAL NOISE: > -60 db. 
SUPPLY VOLTAGE: 24 v. D.C 59 /6, Plus 2/6 p. & P. 
A STEREO VERSION (PR 101/S) WILL BE ANNOUNCED SHORTLY. 

THE CLASSIC 
HIGH QUALITY SOLID -STATE AMPLIFIER (MONO). SPECIFICATION: 
Switched inputs for TAPE HEAD, MAG. P.U., CUR. P.U., RADIO and AUX. 
MAINS INPUT, 220 -250 V. A.C. SO Hz. THE CLASSIC IS THE COMBINATION 
OF THE ABOVE DESCRIBED ITEMS (X101, P101/M and PRIOI /M) ON ONE COM- 
MON CHASSIS. ITS PERFORMANCE AND SPACE AGE STYLING, MAKES IT 
THE IDEAL CHOICE FOR THE VALUE- CONSCIOUS HI -FI ENTHUSIAST. 
Available within 4 weeks, 8 gns. P. & P. FREE. 

600 mW SOLID STATE FeaturesNPNandPNPCom- 
plementary Symmetrical Out - 

4- TRANSISTOR AMPLIFIER 
ut Stage. 2} 

outputximp. 
X sin. 

1 ohms. 
Frequency response - 3dB points 90 c s. and 12 kc /s. Price 15/. plus 1/- P. & P. 
7 x4 speaker to suit, 19/6, plus 2/- P. 6 P. 

3 TO 4 WATT AMPLIFIER 
3-4 watt Amplifier, built and tested. Chassis size 7 x 3} x lin. 
Separate bass, treble and volume control. Double wound mains 
transformer, metal rectifier and output transformer for 3 ohms 
speaker. Valves ECC8I and 6V6, £2 /S /- plus 5/6 P. & P. 

21 WATT ALL TRANSISTOR AMPLIFIER 
A.C. mains 240v. Size 7in. X 4éin. X If in. 
Frequency response 100 c /s -I0 Kt/s. 
Semi conductors, two OC 75's, two AC 128's and two stabilizers AA129. 
Tone and volume controls on flying leads. £2/I0 /- + P. & P. 3/6. 
Suitable Bin. x Sin. 10,000line high flux speaker. 15/6 plus 2/- P. & P. 

BSR TAPE DECKS 200/250v. 
A.C. mains 

Type 
/6. 

D2, Tape speed 3j twin track, 
16/19 
Type TDIO, 2- track, 3 speed, plus rev. 
counter, 0/I9/6. 
Type TDIO, 4- track, 3 speed, plus rev. 
counter, 19 /S / -. P. & P. on each type, 7/6. 

AC MAINS 
MOTOR 

1400 R.P.M. 
230/250 V. 

Price 9/6 P'3 P. 

Wireless World, April 196 

www.americanradiohistory.com

www.americanradiohistory.com


MINIATURE WAFER SWITCHES 

4 pole, 2 way -3 pole, S way-4 pole, 
9 way -2 pole. 4 way -3 pole, 4 way - 
2 pole. x way-1 pole. 12 way. All M 3 6 
each. 36;- dozen. your assortment. 

WATERPROOF HEATING ELEMENT 
26 yards length 70W. Selfacgulating 
temperature control. 10;- poet free. 

SPECIAL BARGAINS 
60 OHM 60 WATT WIRE WOUND POT -METER. 8;6 
each. 
1 MEG MINIATURE. Potmeter Morganite standard. 
' In. spindle 11'- each, 9/- per dozen. 

1 MEG MINIATURE Pat peter Morganite preset screw 
driver control. 8d. each, Si- per dozen. 

PRE -SET 100E by Welwyn with Paned baits lte knob, 
1' each. 9, per dozen. 
100E POT- METER. Miniature type with double pole 

Itch and . tandard ;in. Spindle, by Morganite. 2, each. 
11gg r doyen. 
DLAEETSTAT GLASS. Enclosed, normally closed 
circuit. will open should blanket overheat. 4;6 each. 
THERMAL RELAY. Can be used to delay the aapply of 
HT while heaters warm up, or will enable 15 snip. load, 
to be controlled by miniature ewitche. or relay.. Regular 
list price over 12, rice 716 each. 
SIEMENS HIGH SPEED RELAY. Twin 1,000 ohm coil.. 
Platinum points changeover contacts-Ex equipment. 
816 each. 
TOGGLE SWITCH BARGAIN. 10 

per p. 250 
V. normal 

fitting. one hole 818 each, 
ELECTRIC LOCK. 24 v. coil, but rewlndable to other 

lta es. 4 6 each. 
COMPRESSION TRIMMERS. Twin 100 pF. 1l- each, 
gg DD r,lozen. 
PRECISION TONE BRIDGE. Opportunity to 
build cheaply. 100K wire wound pot. 15 w. rating, only 6' -. 
SHEET PAEOLIN. Ideal for tratelstm project.. .2 panels 
each 5In. o sin. I -. 
Sin. PM LOUDSPEAKER. S ohm. 1218. 80 ohm. 13 8. 
TRANSISTOR FERRITE SLAB AERIAL with medium and 
long wave colle. 7,6 each. 
SLIDE SWITCH. Sub mintatur double pole changeover. 
pp: each. 18 per dozen. 
Vacuum Cleaner Flex. Non- kinkable ribbed rubber, moat 
pliable but eery tough, 24,36 Cores. Normally 1/9 per yard, 
offered at 53 per 100 yard coll. post and Insurance 8/6. 
Sub- Miniature Silicon Diodes. General purpose type with 
goldplated leads. 1 - each or 71 per dozen. 
MESSAGE TAPES. 225ft. Tape on 31n. ¡Toole, ncrnally 
4'6 each. we offer 4 tape. for 12;8. 
WHITE CIRCULAR FLEX. Ideal for lighting drop.. 
twin made by RICO. Usually 8d. yd. 100 yd. toll for 30; -, 
plus 6/. postage. 
EDGEWISE CONTROL Morgan Ste, a. fitted many 
transistor radios, SIC or 5K with switch. 2.8 each or 
24' per dozen. 
18V INVERTER. Full trans.torlsed for operating 
20.watt fluorescent tube, size 6in. long x 11 x 11. 83!101 
Post and Insurance 3'. 
SILICON RECTIFIER equiv. BY 100 750 mA. 400 V. 30 

'r 
MIN TIIHE PICKUP for 71n. records made by Cosmocode, 
crystal cartridge with sapphire atylua only. 3; 9 or 38'- doz. 
TELESCOPIC AERIAL for railo or transmitter. chrome 
plated. h section extends front 7Itn. to 471. 7/8 each, 

4 Joe. 
ID GET NEONS for mains Indicators, eta 113 each or 

1 1nz. 

Y ET RELAY twin 260 ohm calls, size pDroz.l jln. x 
tin. x fin. 4 pairs changeover contacts. 7/8 each. 
P.O. TYPE RELAY. Twin 200 ohm coils. size approx. 
31n. x Sin. x :in. 4 pain changeover contact*. 8/6 each. 
PRINTED CIRCUIT BOARD, EDGE CONNECTOR, solder 
terminations. 32 contacts. standard spacing for veroboard, 
etc. 81n. long but easily cut. 716 each, 80/ doz. 
1,000 W. FIRE SPIRAL, replacement for most Ares. 1'3 
each, 12'- dos. 

PPS Eliminator. Play your pocket radio from 

the mains: Save Cs. Complete component kit 

compri+es 4 rectifiers-maine dropper reels - 

tences, smoothing condenser and Inatructicn.. 

Only 8.6 plus 1/ port. 

PHOTO. ELECTRIC KIT 
All parts to make light operated switch /burglar alarm/ 
counter, etc. Kit comprlm printed circuit. Laminated 
Board. and chemicals. Latching relay lnfrared sensitive 
Photocell and Hood, 2 Transistors, cond., Terminal block. 
Plastic case. Eneutlai data. circuits and P.C. chassia 
plans of 10 photoelectric device Including auto. car parking 
light. modulated light alarm. Simple Invisible ray switch 
-counter-stray light alarm,- warbling tone electronic 
alarm -protector Tamp .tablliser, etc., etc. Only 38'8, 
plus 2/. poet and Maumee. 

THERMOSTATS 
Type "A" 15 amp, for controlling room heaters. green- 
houses, airing cupboard. Has spindle for pointer knob.. 
Quickly adjustable from 50.60 °F. 2/8 plus 1/ poet. Boilable 
box for wall mounting 51 -. P. * P. 1 /. 
Tip. "B" 15 amp. This is a 171n. long rod type 
made by the famous eunvlo Co. Spindle adluets 

thl. from 50.550 °F. Internal .crew alien the 
setting in thin could be adjustable over 30' to 

1000 °F. Suitable for 
controlling furnace, over. 

kiln. Immersion heater or tc 
make flame-start or fire alarm 
8/8 plus 2'8 post and 
Insurance. 

Type "D ". We call this the Ice.tat as it cute In and out and 
around freezing point, 2/3 amps. Has many wee, one of 
which would be to keep the loft pipes from freezing. if a 
length of our blanket wire (16 yds. 10 / -1 is wound round the 
pipes, 7í8. P. k P. 1 /1. 

Type "E ". This Is standard refrigerator thermostat. Spindle 
adjustments cover normal refrigerator temperature, 7,6 
plus 1/ post. 

Type "P ". Wass encased for controlling the temp. of liquid - 
particularly those in glass tanks. vats or .inks -thermostat is 
held ( half submerged ) by rubber sucker or wire clip -Ideal 
for Ooh tank. -developers and chemical bathe of all type. 
Adjustable over range 50' to 150 °F. Price 181 -, plus 21- poet 
and Insurance. 

Be first this year 
SEED AND 
PLANT RAISING 
Soil heating wire and transformer. 
Suitable for standard size garden 
trame. 19,6. plus 3/8 post and dru. 
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DRILL CONTROLLER 
Electronicall changes speed 

from approximately 10 rev +. to 
maxhumn. Full power at ait speeds 

by linger -tip control. Kit Includes all 
parte, case, everything and full In °tractions. 

1818, plu. 2/6 post and insurance. Or available 
made up 82/6. plue 2/8 Putt 

SUPERTONE G.C.V. 
Sa.n yea work - 
It'e partly built 

Like Its predecessors this Intest Companion has full fl 

performance -such as only good wooden cabinet and 
btflux speaker can give, and due to Its being partly built 
You will have it going In an evening. Note these features. 

7 Transistors, superhet circuit. 
Two -tone Cabinet. size 11 x e x 910. 

All circuit requirements -Push-pull output - 
A.V.C. and feed back, etc. 
Printed circuit board all wired only connections, 

e.g. to Volume control W.C. Switch And Tuning Condenser. 
Preal limed IF sage.. c poste .1th full 

Instruct inn.. 

Price only 241816 plum 

RADIO STETHOSCOPE 
aignal Easiest atop. 

you've found the fault. 
rom. aerial o,, 

Radio. TV. 

amplifier. nything -complete kit cmnpricer t +pecial tra,,ei.tor' 
and all parts including probe tube and crystal earpiece 28;6 -twin 
stctwet Instead of earpiece 716 extra-poet and less. 2;11. 

THIS MONTH'S SNIP 
MICRO -SONIC 7 transistor Key chain radio In very 
pretty case, else 2 "1n. x S11n. x 1110.- complete with 
soft leather zipped bag. Specification: Circuit: 7 Iran 
+Istnr superheterodyne. Frequency range: 590 b 
1600 K c; +. Sensitivity: 5 niv m. Intermediate frequency 
465 Kc!s.. or 455 K¢: s. Power output: 40 n,W. Anten- 
na: ferrite rod. Loudspeaker: Permanent magnet type. 
In transit from the East the. sets suffered slight cor- 
ro+lon as the batterie. were left in them but when this 
corrosion is cleared away they should work perfectly- 
offered without guarantee except that they are new 

19 :6. plus 2/8 post and ins., less batteries. 

BATTERY OPERATED TAPE 
DECK 

With Capstan control. This unit is extremely well made and 
measures approx. 8 x 5 x Sin. deep. Has three plano key 
type controls for Record, Playback and Rewind. Motor Is 

a special heavy duty type Intended for operation off 4/5 
volts. Supplied complete with 2 spool* ready to Install. 
Record, Replay head Is the sensitive 3f4 type intended 
for we with transistor, amplifier. Price 24115 -. Port and 
Insurance 4,6. 

RECORD PLAYER SNIP 
The "Princes" 4 speed automatic record changer 
and player engineered with the ut moat precision for 
beauty. longlife. and trouble free service. Will 
take up to ten record. which may be mixed, 7in. 
10ín. or 121n.- Patent styles. brush cleans atylua 
alter each playing and at .hut off. the pickup 
lock. Itself into its rece.s a most useful feature with 
portable equipment -other features Include pick- 
up height adju.Unent and stylus pressure adjust 
ment. This truly Is fine instrument which you can 
purchase this month at only 55 19/6. complete 
with cartridge and ready to play. Post and Mau, 
ance 7/6 extra. 

SENSITIVE 
HAND MICROPHONE 

Dynamic type. Low Impedance, moving Ion. 
fitted in unusually neat plast lc head with anti 
microphonic coupling to handle. Extra small 
.0e but very enItice. 150- nach. 
37G Vale. Holden with bottom screen -pity 
insulation finest for Ht' and VHF, 1'- each, 
110'- doz. 
Fractional H.P. Motor. 240 v. 50 c.p.s. -open 
construction ideal for ventilation fan - 
blower, heater, etc. 

Clock Motor 230 v. 50 c.o.s. synchronous- selfstart ing 8'8. 
Pentode Output Trandormsr. 8tandae f size 404, ex equip- 
ment. but o.k.. 4 3 ea.. 49 doz., post paid. 

L.X.T. Condenser .1 mid 5 kV., 81 each. 

Neon Mains Tester 1 3 each. 12'- dozen. 

Power Pack Transformer. 12 r ; amp. 240 v. primary, 
9,8 each. 

MAINS TRANSFORMER. Upright mount Ins with primary 
tapped 200. 220, 240 v. H.T..ecnn0lary I. 2500250 v. at 
100 mA. and It has two L.T. aecnndarie. of 8.3 v. II anp.- 
unnaed (removed from equipment). 15 - plus 3.1 post awl 
insurance. 

FLUORESCENT CONTROL 
KITS 

Each kit comprises seven Item. -Choke. 2 tube 
ends. starter. starter holder and 2 tube clips, with 
wiring Instructions. Suitable for normal fluorescent 
tubes or the new " Orolux " tubes for fish tank* 
and indoor plants. Chokes are uperellent. mostly 
resin filled. Kit A -1520 w-. 19,6. Kit 11-300 w. 

17'8. Kit C -80 w. 17/8. KIt D -125 w. 22 -. 
Kit E -65 w. 18'8. Kit SI F1 Is for 61n., Pin. and 12in. 

miniature tubes. 1918. Postage on Kits A and it 
416 for one or two kits then 4;6 for each two kite 
ordered. Kits C. D and E 4.6 on tint kit then 3'6 
for each kit ordered. Kit MEl 8/0 on first kit then 
3'6 on each two kits ordered. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and mpllfiers. Adjust 
able output 6 v., 9 v., 12 volts for up to 500 mA. (clue B 

working`). Takes the place of any of the following battens: 
PP1. PPS. PP4, PP8, PP7. PPP. and others. Kit comprises: 

mains transformer rectifier. smoothing and load resistor, 

condensers and Instructions. Real snip at only 16'6. 
plue 3,6 postage. 

MAINS MOTOR 
Precision made-al used In 
record decks and tape re. 
corded -ideal also for ex. 

tractor fan -blower. heater, 
etc. New and perfect. 

Snip at 8;6. Postage 
31- for first one then 
1/ for each one 
ordered. 12 and oree 

post free. 

1115 

PHOTO ELECTRIC CONTROL 
; SYSTEM 

Comprino light source unit with optional Infra Red 
filter and lens system to focus the light. Also photo- 
electrl: Relay control unit. Both are housed In metal cases 
for bench or wall mounting and there I. sensitivity control 
u well as mains on-off switch. The outfit work. from 290/ 
240 A.C. Mains. Can be toed as simple on -off .witch by 
breaking the beam of light /Inlvisible if Infra Red filter it 

used and as such it will operate as a burglar alarm. or will open doors, etc. Also in conjunction 
with counter or other equipment it will perform many functions in the factory or warehouse. 

PrIe 23 196, plus portage and insurance. 8,-. 

RECORD PLAYER KIT 
4 speed, gram. motor with lightweight 
pickup, motor electronically balanced and 
free front wow and flutter. Speed change by 
push button -16, 39. 45, 78 r.p.m. Price 
including mono cartridge. 49/6. 2 Valve 
amplifier 32'6. Ellptical Speaker, B; 8. Carte 
idge extra mono 10,6. stereo 15 . plue 4:6 
post and Insurance. FREE THIS MONTH 
HARDWOOD PLINTHIf you ordercomplete 
k lt. 

SOLID STATE IGNITION 
Big things are claimed of Electronic Ignition systems and If you would like to try for your 
self a circuit was described in " Practical Electronics " (Sept.. 1988). This requires silicon 
controlled rectifier, four transi. ton and other components available as kit. Price $8/15/ - 

post free 

CASSETTE LOADED DICTATING MACHINE 
Battery operated and with all accessories. Really fantastic offer British made 131 outfit 
for only 58/18;6 brilliantly designed for speed 

and emciency- casette takes normal spools, 
drops In and out for easy loading -all normal 
functions- accessories Include: -stethoscopic ear- 
piece- crystal microphone has on /off switch - 
telephone pickup -tape reference pad-DON'T 
MISS THIS l'NREPEATABLE OFFER -BEND 
TODAY 5818'6 plus 718 post and Insurance. 
Footsw itch 18 6 extra. Spare Cassette. at 7,8 
each, three for 51. 

RELAY SWITCHES. These enable micro switches. delicate 
thermostats or other low current devices to control up to 
90 amps. -Ideal to switch thermal storage heater.- 
motors. etc.. made by the famous A.E.I. group these are 
listed at £23 each -you can buy if you hurry at very keen 
price of 388 each and we will Include diagram. and data 
Mounted on panel size approximately 8 7 x Sin. deep. 

ALL PRICES GREATLY REDUCED 
Tips 

251727 
251728 
251742 
251747 
251748 
AC107 
ACI27 
ACY17 
ACY18 
ACY19 
ACY20 
ACY2l 
ACY22 
A F114 
AF115 
AF1:6 
AF117 
AF118 
AFIS9 
A F180 
AFZI2 
ASZ21 
BC107 
RY100 
BYZ13 
MATIOO 
)tAT101 
5IAT120 
MAT121 

Pete. 
15- 
10- 
25 - 
25 - 
10 - 

88 

g8 
e- 
48 
4- 
4- 
4- 

126 
17 8 
15- 

1.46 
46 
76 

86 

Type 

OA5 
°A10 
0.447 
oÁ70 
0.479 
OA81 
OA85 
OApO 
OAS' 
01400 
OA202 
OC20 
O('22 
0C23 
0024 
Oc'25 
OC26 
OC28 
0029 
0C35 
006 
oc38 
0C42 
0C44 
0C45 
OC46 
0070 
OC71 
OC72 

e r ( 

e 
2 
2 
2 

8 
43 

108 

173 
ig= 

lsÿé 

3- 
3- 

Tip. 

OC75 
OC76 
OC77 
0078 
0078D 
001 
OC81D 
OC82 
OC82D 
OCBS 
0034 
OC199 
OC140 
OC17o 
OC171 
00200 
OC201 
OC202 
00209 
OCP71 
ORP12 
ORP80 
813078 
813505 
811251 
BT140 
87141 

Pesa 
3/- 
3/- 

1i51- 
4/- 

18'A 
15- 
88 

18/8 
8'6 

10- 
4, 6 

GANGED POTS 
Standard type and size with good 
length of spindle -made by Morganite. 
List price is 10" each but if you act 

quickly you can have them at 12/- doz. (or 1.e each If 

less than doz.). Following valves in stock all ' lin "- 
100K-100K-500K-500K all new and unused. Post 2/9 
on lst dos. then 1, per doz. 6 doz. or more post free. 

When postage Is not definitely stated a. an extra 
then orden over g3 are port free. Below 43 add 2/9. 
Bemlconducton add 1¡ post. Over 111 post free. 
B.A.E with enquiries please. 

ELECTRONICS (CROYDON) LIMITED 
(Dept. W.W.), 102/3 TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Sm.) 

oho fit 266 LONDON ROAD, CROYDON, SURREY. S.A.E. WITH ENQUIRIES PLEASE 
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ADMIRALTY B.40 RECEIVERS 

Jo,t release,' by 
the Mini.try. High 
quality 10 valve. 
receiver uantifac 
tamed by Murphy. 
Coverage in 3 band. 
161 Reim-30 Me/n. 
I.1. 310 Ke /n. In- 
corporates 2 R.F. 
and t I F tag s 
bandpaa. filter. 
uoü4 limiter, 
sial controlled 
N.F.O. milibnt,r. 
I.F. output. et e. 
Built . in .pecker, 
output tor phones. 
Operation 16111230 
unit A.C. Rire 191 

13; r lain, 
M eight 114 Ih. Offered in good working condition. 
£22'10% -, care. 30, -. With circuit diagrams. 
11s. acailable B41 L.F. version of aMve. 13 Kein. 
700 Kein. £17 /10. -, o'are.:40 

F.M. WIRELESS 
MICROPHONE 

94.104 Mc '. Tram itortnt"I 
Operates from it v. battrry. 
Complete with add. innal 
secret tie-cllp mkrophnne, 
Lint 612 lu-. ONLY 

Ve` £815 .. I .. P 

TRANSISTORISED 
TWO -WAY 

TELEPHONE 
INTERCOM 

Operative racer unazlngly Inns 
di.touw. Wlurate call and 
pre. to talk hutr..,.. 2 -wire 
con te-f to t. 11010. of spill. 
calkom. ItewnIhdlr IMI,Ited 
in ebony. supplied enmplet, 
with batteries anal wall bracket. 
£5198 pair. P. .e P. 3 n. 

TWO -WAY RADIOS 
SUPERB QUALITY, BRAND NEW á GUARANTEED 

a TRANSISTORS £6 15 - I' 1I1:. 13 TRANSISTOR : /Ml MW 
4 TRANSISTORS 26 19'6 l' 11R. 2- channel 30 (frag. PAIR. 
r, TRANSISTOR £8 12 6 
It TRANSISTOR 1Hì- LIXF- 
LAFAYETTE £12 10 - PAIR. 
IO TR.\NSISTOR £22 10 - l'. \1 R. 

MARCONI TEST EQUIPMENT 
EX VIILIT.%R\ RElON141'1'111A'F:1). 
lT 1441; STANDARD SIGNAL I,,1:NERATORS 
x:r Kc s \fr s. £26. carr. 30 -. 
TF.320; °t)" METER. BRAND NEW', COM- 
PLETE WITH ALL ACCESSORIES, 175, carr. all -. 
T.F.193M. BEAT FREOI-ENCY OSCILLATOR. 
0 -40 kcfs, 2011 250 v. A.C. £20, carr, :Nt-, 
All above offered in excellent condition fully tested and checked. 
'I'F. 1100 \'Al.vl: VOLTMETER. Brand New, £60. Tr. 1.267 TRANSMISSION TEST 
'-ET. Brand X. w, £75. TF. r 3l I PULSE GENERATOR. Brand New. £46. 

POST EXTRA. 

High quality ceramic comanlctknt. 
Heavy duty bash wiper. Conlin 
Single hole fixing. ;In. ilia. shafts. 
25 WATT. le 2.1 Say ion -'!.10':110 
V. Is P. 1 /6. 
50 WATT. is 2..:e, lout.., .,nn I. 

100 WATT. I ., Iy oil 1oo !,; 1 ., 

Winding. embedded n. ' itrenus enamel. 
rating. Wile ratage available exnbek. 

Bulk quantities available. 
10110/1300a2300 or 3000 ohm,. 

100 300 rar 3000 ,d 21' -. P. 

un Innil ..r 2:010 nh,n 27 6. I'. 
A P. 147 

.v l' I ,:. 

SOLATRON C D7I 15.2. 
DOUBLE 
BEAM 
OSCILLO- 
SCOPE 
An extremely high 
quality andlloacope 
originally coating 4400. 
Switched bean. Iden 
tica1 Yl. Yu Ampli- 
fier, D.C. to 9 Mc /s. 
Sensitivity 3mV/CM 
t0 100 V/CM. Time 
bare I11/nee. to 

lu M net.. Calibrator. X amplifier D.O. to 
2.3 Me /a. Z Modulation. 1101200/250 r. A.C. 
Supplied in good working onler. 565. carriage 

rar available u received from Ministry MI. .rn iced £50. carriage 62. (Handbook. £2 
,.Ira.( 

SOLARTRON MONITOR 
OSCILLOSCOPE 

TYPE 101. 
\u extremely high quality oscilloscope 

with time base of 10Q /sec. to 20 m sec. 
Internal Y amplifier. Separate mains 
power supply 200'250\-. Supplied in excel- 
lent condition with cables. probe. etc., as 
received from Ministry. U 10 6. Carriage 
ll -. 

PRINTED 
CIRCUITS 

Five ansorled printed 
rireuil Ionnlr with 
tran,i.tnrr, .(hale,, 
re.i4ors. rnudensen, 
etc. Ouunnteel mini 
intuit _0 trannintor.. 
Ideal for engeriuun 
ur..1 1.nard. t.'r 10 -. 

MODEL 
ZQM 

TRAN- 
SISTOR 

CHECKER 
It has the tull.t 
e apacily for 
checking on A, 
B and lei). 
Equally adapt- 
able for checking 
diodes, etc. 
Spec.: A: 0.7- 
0.11967. 11: 5- 
200. Ito: 11 /50 nticro-amps. 11.7, it 1. 
Resistance for diode 2101111 1 \II-I i. 
Supplied cotuplrte with iutrn, tnn1.. 
battery and le,nl.. £5 19 6. P. .\ I'. 

LAFAYETTE TE -46 RESIST- 
ANCE CAPACITY 
ANALYSER 
2 opt -2,000 info!. 
'2 hms -200 nleg 
ohms. Alro checke 
Impedance turn. 
ratio. in.ulat inn. 
200/230 v A.C. 
Brand New. £15. 

T.E.40 
HIGH SENSITIVITY 
A.C. VOLTMETER 

lo meg. input 10 range.: 
.01 .03/.11.3/1 /3/10/30/1001300 

R.M.S. 4 cpn-1.2 Mc:, 
I'..- tbIn -40 to +60 1B. 
enpplied brand new complete 
soh lead. and met ructions. 
Operat inn 23n ,...C. 
£17 10 -. t'ari.:, . 

UNR -30 4 BAND 
COMMUNICATION RECEIVER 

Covering :I.8) Kc s -30 Mr, s. Incorporates variable 
IiFO for CW/SSB reception. Built in speaker and 
phone jack. Metal cabinet. Operation 2211'2411v. 
1.C. Supplied brand new, guaranteed with in- 
structions. £12:10 -. Carr. 7 6. 

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 

HUSIDEN 011045 2 -WAY 
STEREO HEADSETS 
Each headphone contains a 2lin. 
woofer and a inn. tweeter. Built -in 
individual level controls. 25- 18,000 
c.o.s. 8llimp. with cable and stereo 
plug. LS/I9 /6, P. & P. 2'6. 

LAFAYETTE HI -FI STEREO 
HEADPHONES 

* Aie cushioned headband * loll rubber ear pad. * Frequency respoaae. t 10.010 cycle.. * High 
n,nIll, Ity. I lopedatce 

nhum* per phone. Snpplte,l 
complete w1411 mil cable.. 

overhead Inert Ion 
1a.s and :oe,.nneetioa pb,c 

P. 79 5 .x r. 2 n. 

13 transistors. x diodes, IHI' music power 
:10 watts at 8 ohms. Response :t0- 20,0110- 2. 
dB at 1 w. Distortion I ° or less. Inputs 
:i IPA. and 22250 cal\. Output :i -III ohms. 
Separate L. and R. volume control.. Treble 
and bass controls. .Stereo phone jack. 
Brushed aluminium. gold anodised extruded 
front panni with coutplementairy nu tal 
case. Sire (Olin. 3l in, i, 7 j;; in. Operatimi 
115.230 volt . \.C. £25. Carr. 7 6. 

GARRARD DECKS 
THREE SPECIAL OFFERS! 

Brand new and guaranteed. 
A70 Mk. II less cartridge 

02 12 0 Carr. 7 6 
LAB 30 Mk. II less cartridge. 

L23 10 0 Carr. 76 
401 Transcription less cart. 

L27 6 0 Carr. T6 

* TRANSISTORISED FM * 
TUNER 

' TR.1Nt4ISTOlt 
1t1t:H VI'vl-ITl' 
T NKR SIZE 
t1NLY din. 41u. 

. :t 1. F. .tage.. 
Double tamed .Ii. 
nndualor, 

ample 
tpnt tn fecal uo,st 

wmpllMrn. Operate. 
im oi ..II . rage ...10M Mn':,. Ready 
Molt read. for n Fantastic value for 
£8.78. P. m. Pe STEREO tlrt.Tn't.eic 
.10.1 PTO ltS, 5 Otu'i 

Variable Voltage TRANSFORMERS 
Brand new, guaranteed and carriage paid. 
High quality ronstnu'tion. Input 230 V. 50-60 cycles. 
Output full variable from 0 -2101 'tilts. Bulk ,plantit ies a :s'l i/ I.. 
lamp.- -15 10 -: 2.3 amp. --£6 15 -: slop. £94S1-; 
lamp, -21410 -; to uu\o. £18 10 -; II .e1 l 221: ''o .111 r. £37, 

f 

SILICON RECTIFIERS 

2200 
. I. I.\. u\ 2 h 

,. P.1.'. F u0p. 5 6 
4110 A. P.I.V. 3 amp. 7 6 
1.000 v. P.1.1. 3 amp. - 8 
400 v. P.1.1. ,1 aunp 5 8 
400 c. P.I.V. e amp. 7 6 
1,00n v. P.I.V. 630 u1.1. 6 6 
moo v-. P.1.1'. 301mA. b8 
S00 v. P.1.1'. a amp. 7.8 
400 v. P.1.1. 5011111.1. 3 8 
70 v, P.I.V. 1 anni. 3 8 
160 v. P.1.1'. 1661u.1. 1- 
130 v. P.1.V. 23 amp. 10 - 

7110 v. P.I.V. 100 amp. 
Disc t tor quaatili.. Pont eslra. 

THYRISTOR 
SILICON CONTROL RECTIFIERS 
441 P.I.V. 3 amt.. 7 8 
ton P.4.5.5 arm, 13 6 

o P.I.A . 5 allail 156 
17 6 

S.T.C. I WATT ZENER 
DIODES 

BRAND NEW. I.loi 17 8 . -a. I: 

: t :t.:, 4.:t I , I.. I- .n ,.i .,.. 
P.. .1r.. 

DUBILIER NITROGEL CON- 
DENSERS. Brand new 8 ofd. 
800v. 8:6, P. & P. 2' -; 2 mid. 5,000 v. 
4216, P. & P. 5: -. 

AMERICAN RECORDING 
TAPES 

Find grade guaht, t ...,r ., 

tale.. Brand earm "d 
a,drei. Di.a-nunta lar giant it ar.. 
311,. 2261t. L.P. 'acetate 3 6 
:tau. 411011. T.P. Melar.. 10 - 
Stta. 600It. Bt,l. pluck .. 8 8 
Sin, 900ft. L.P. acetate.. 10 - 

3iu. 1.20011. D.P. Mylar 15 - 
31n. 1.800ft. T.P. Mylar 32 6 
5än.1.20011. L.P.acetato 12 8 
S:In. 1,2n0ft. L.P. Mylar 16 - 
3:In. 1.800ft. D.P. Mylar 22 6 
3:In. 2,400ft. T.P. Melar 32 8 
Ti,. 1.20011. Std. acetate 12 8 
710. 1,1300ft. L.P. acetate 15 - 
yin. 1,800ft. L.P. Mylar 20 - 
7hi. 2,40011. D.P. Mylar 25 - 
;in. 3.8111f1. T.P. Melar 46 - 

l'; al.acr . 
Orrsal°, 

pakl. 

RECORDING HEADS 
Reuter !.- track. As fitted to Collaro Mk. l\' 
4.111 Studio Decks. High imp. record play 
hark. low Mill. erase. Brand new. 19 6 
(.air. MINIFLUX !, track Set of :4 20 6. 
1''vt ixii . 

MAGNAVOX 363 3 -SPEED TAPE DECKS 
4 -track £13/10/0. 2 -track stereo 112/10/0. 
Carriage Extra. 

SINCLAIR EQUIPMENT 
/.1 .2. . I" ,,. . ni,d 89 
1./.1. P.., -.mph 11 .n 99 

,ST t:lt 
onphtlet 

y.i4+aker.QB 19 8 
11on,.at1. Ita,In. 

1.11 498 
Iimlr 59 8 

11,en, l'tl IIaI,,, 
kn £5198 

51.1. Posit 1. SW. 

SPECIAL PACKAGE DEAL: 
%12 aini,. P7.4 Poner $ul,ply, Stereo. _,,, 
Preamplifier £22 

R.C.A. ARES SPEAKERS 
8 ", 3 ohm speakers in metal case 
Black crackle finish to match our 
88 Receivers. Available Brand 
New and Boxed with leads. 59 6. 
Carr. -7 6. 

TRIO COMMUNICATION 
RECEIVER MODEL 9R -S9DE 

1 hand re.. 0 ,-r 00, eying Salo k, Io 30 l.. 
rant tnnnn. and rlectrk-al baud spread 

m 
. It,. 

Id, 20. 40 awl 10 metre.. valve plis 7lk.le 
mit. 4:s ohm mdput and phone Jack. 

+SR CW' .1NL Variable sil O S ourler. 
Sep. (.and %meal 1101 IF 433 K.- . 

.,n, I n, output I. W. larial.le RF aml .1Y 
control.. 113 230 t . .tot'. Main.. 1h...ti- 

011y ,Ie.lg ne.l. Size: - 13 101n, With 
n o...t ion n ,oaf :and see, ice data. £37 10:0. 

Carriage 1.2 ,i. 

AUTO TRANSFORMERS 
0/115/230v. Step up or step down. 
Fully shrouded. 

500 W. L3'1010, P. & P. 6/6 
1,000 W. LS/10/0, P. & P. 7/6 
1,500 W. L4 /10/0, P. & P. 8/6 
3,000 W. L7/10/0 P. & P. 1216 
7,500 W. L15110í0, P. & P. 20 -. 

G. W. SMITH 
& Co. (Redio) Ltd. 

3 -34, Lisle St., W.C.2. 
ALSO SEE OPPOSITE PAGE 
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Send S.A.E. for full lists. Other ranges available. Please include postage. 
Special quotations for quantities. 

CLEAR PLASTIC METERS 
Type MR 52P. 23 in. square fronts. 
50µA 59/6 10V. D.0 3718 
50.0.50µa 49/6 20V. D.0 37/6 
100µA 49/6 50V. D.0 37/6 
100.O.lOOµA ....451- 300V. D.C. 37/6 
60011A 42/6 11V. AC 37/6 
I mA 37/8 300V. A.C. 37/6 
5mA 37/6 8 Meter lmA....39 /8 
IOmA 87/6 VU Meter 59/6 
50mA 37/6 1 smp. A.C... 37/6 
10OrnA 37/6 s smp. A.C... .37/6 
b00mÁ 87/6 10 amp. A.C. ..3716 
1 snip 37/6 20 amp. A.C. ..37/6 
5 amp 77/6 30 amp. Á.C....37/6 

Type MR 85P. 41in. \ 411n. fronts. 

Type idR.38P. 1 21 32in, square fronts. 
500 37/6 750mA 25'- 
60.0-50íA 351. 1 

amp 

100µA 35/- 
300.0 -170µA 32/6 
200µA 32/6 
500µa 37/6 
500.0.500µA 25 /- 
1mA 25 /- 
1 -0.Im4 25 /- 
2mA 28/. 
5mA 25 /- 
10mA 251 - 
rzomA 251.. 
50mA 25 /a 
100 m.4 26/- 
150.1A 251 - 
200 in 251- 

500 mA 25f- 

2 crap 25 - 
5 amp 25 
3V. D.0 251- 
10V. D.C. 25/- 
20V. D.C. 25/- 
50 D.0 251- 
100V. D.C. 26/- 
150V. D.C. 25/- 
300V. D.C. 26/- 
500V. D.C. 26/- 
750V. D.C. 251- 
15V. A.C. 261- 
50V. A.C. 25'- 
150V. A.C. 26'- 
900V: A C 25'- 
500V A C 25/- 
8 meter 1 mA 29/8 
VU meter 38/6 

Type ]á8.45P. 2in. square fronts. 
50µA 4216 10V. D.C. 2718 
50.0 -50aA ....39/6 20V. D.0 2716 
100µA 39/6 50V. D.0 27/8 
100.0 -llOµA ....351- 300V. D.0 27/6 
500µA 2918 15 V. A.0 27.6 
1mÁ 27/6 300V. A.0 27 6 
6mA 27/6 8 meter ImA ..35,- 
10mA 27/6 VU meter 42/6 
50mA 2718 1 amp. AÁ.....27 /6 
100mA 27/6 5 amp. A . C . . ...27/6 
500mA 27/6 10 amp. A.C. 27/8 
1 amp 27/6 20 amp. A.C. 27/6 
5 amp 27 6 30 amp. Á.C...27/8 

50µA 69/6 
50.0.60µA 59/6 
la)gA 59/6 
1000100µA 69/6 

50, µA 52/6 

1m0Á 
-6000.\ . 49/6 

1.0.1 mA 49/6 
5mA 49/6 

50mA 49/6 
100mA 49/6 
500mA 49/6 
1 amp. 4916 
5. mp 4916 

Type MB,85P 3tin. \ 31in. fronts. 

15 amp 49 6 

2ÓV. D.0 49 6 
50V. D.0 49 6 
150V. D.0 49 6 
300V. D.0 49 6 
15V. A.0 49'6 
300V. A.0 49 6 
O Meter 1mÁ.. 55'- 
í'U meter 698 
1 amp. A.C. 4W6 
a amp. A.C. 4916 
10 amp. A.C. . .49/6 
^0 snip. A.C. 49/6 
30 amp. A.C. 49/6 

50µA 651- 
60- 0.50µA 52/8 
100µA 52/6 
loo- o -tooia 49/6 
6m1µÁ 45/- IA 39/6 

111m A 39 6 
50mA 39/6 
lOOmA 3B /6 
500mA 39/6 
1 amp 39'6 
6 amp 39 6 
10 amp 396 
15 amp 396 
20 amp 39 6 
30 amp 39 6 
bo amp 396 
l nt' n r 30 8 

70V. D.0 39,8 
50V. D.0 39/6 
150V. D.0 39/6 
300V. D.0 39/6 
15V. A.0 39/6 
50V. A.0 39,8 
150V. A.0 39 6 
00V. A.0 39.6 

300V. A.0 39'6 
P meter 1mA 45 - 
VU meter 65 - 
50mA A.C. 39 6 
100n,A A.C 39'6 
300mA A.C.*. 39.6 
500,A A.C. 39/6 
1 amp. A.C. . 39/8 
5 amp. A.C.* 39/6 
10 snip. A.C.. 3916 
20 amp. A.C. 39,6 
30 snip. A.C. 39 6 

BAKELITE PANEL METERS 

Moeba ,roe. all other mowing 000. 

hmi I utlugnidur 

Type MR.85 Ills. square trouts. 

200A 6718 3V. p.,' 32 6 
50µA 451- 10V. D.C. ..... .32 6 
50.0.50µA 42/6 ^ ^0V. D.1-. 32 6 
looms 4216 30V D.C.......32 6 
100- 0.100pA 42/6 150V. D.C. ....32 6 
500µA 39/6 300V. D.C. ....32 6 
1mA 3218 30V. A.C. ....32 6 
1.0.1mA 82/6 30v. A.C. . . . .32 6 
6mA 32/6 í50V. A.C. ....32 8 
10mA 32'8 'ooV. A.C. ....32 8 
50mA 32 8 1 snip. A.C.....32.6 
100mA 32 8 5 amp. A.C. -32 6 
500mA 32 6 10 amp. A.C . .32 .6 
1 amp. 32 6 20 amp. A.C..32'6 
6 amp. 12 6 30 amp. A.C...32 6 
lb amp. 12 8 +0 anti,. Á.C...32.6 
30 amp 22 8 c C meter 59.6 
5r amp 22 0 

NEW RANGE OF "SEW" 
EDGEWISE METERS 

MO1)EL PE70. Dimensions 3 17 32', 
1 11/32 x 21in. deep overall, Available as 

follows: 
50 microamp 57.6 ^00 microamp 52 6 

50 -0.50 micro - 500 microamp 49 6 

amp 55 - 1 milliamp .. 45 
100 microamp 55. - 300 volt A.C. 45 - 
llu, -O.lOO ''Cr motor .. 62 8 

roamp 52 8 post .otra. 

TE -20RF SIGNAL 
GENERATOR 

A( curate wide rang.. 

e,gnal generator cover- 
ing 120 kc /.. =200 Mc.». 
on 6 banda. Direct!) 
calibrated. Variable 
R.p. ttenutor 
Operation 200/240 v. 
A.C. Brand new with 
Instructions 212/10/, 

l.. o P. 7/6. O.A.E. for details. 
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AVOMETERS 
Supplied iu excellent 
condition fully tested 
and checked. Com- 
plete with prods, 
leads and instruc- 
tions. 
Model 47A 29/19/6 
Model 7 213/10/0 
Model 8 218/0/0 
Model 9 12010/0 
P. & P. 7/6 each. 

* ELECTRONIC COMPONENTS * TEST EQUIPMENT * COMMUNICATION 
EQUIPMENT * HI -FI EQUIPMENT 

We are proud to introduce our first comp- 

rehensive catalogue of Electronic Components 

and Equipment. Over ISO pages, fully illustrat- 
ed, listing thousands of items, many at bargain 

prices. Free discount coupons with every 

catalogue. Everyone in electronics should have 

a copy. 

Send for your copy now. 

AVO CT.38 ELECTRONIC MULTIMETERS 
high quality 97 range instrument which 
measures A.C. and D.C. Voltage. Current, 
Resistance and Power output. Ranges D.C. 
volts 250mV- 10,000 v. (10 mega- 110meg) 
input). D.C. current 10µA 25 amps. Ohms: 
0.1,000 regs. A.C. volt 100 mV -250 v. (with 
R.F. measuring head up to 250 Mc/s). A.C. 
current 10µA -25 amps. Power output 50 micro - 
watts-5 watts. Operation 0/110/200/250 v. C. 

Supplied in perfect condition complete with 
O O 

, 0. J circuit lead and R.F. probe 126- Carr. 15/ , 
AYO CALIBRATION MT UNIT TYPE CT-125. 

For use with CT.38 Multimeter. Gives 7 standard voltages 250 mV. /1 v. /2.5 v. /10 /25/ 

100 v. A.C. and 250 millivolts D.C. from internal standard cell. Operation 0 /110 /200/ 

250 v. A.C. Brand new 17'10/ -. P. & P. 10/6. 

MULTIMETERS for E_ purpose/ 
NEW MOLr.L 500.30,000 
O.P.V. with overload 
protection Mirror scale. 
0/.512.5/10125/100 / 

250 / 500 / 1,000 v. D.C. 
0/2.5'10/25/100/ 
250 / 500 1 1,000 v. A.C. 
0/50µA;5/50 /500mÁ. 
12 amp. D.C. O'60'K6. 
Meg. /60 Meg. 11. £817'6. 
Post paid. 

MODEL TE 80. 20,000 
O.P.V. 

, 0 110 / 50 1 100 / 500 I 

1,000 v. A.C. 0/5125150' 
259 / 500 ' 1,000 v. D.C. 
0-50µA. 5150150(1 mA. 
I) 6K/60;K/600K/8 Meg. 
£4117 8. P.P. 

MANY OTHER MODELS AVAIL- 
ABLE FROM AS LOW AS 39;6. 

MODEL TE-70. 30,000 If 
O.P.V. 0/3/15/60/300/ 
600/1,200 V. D.C. 0/8/ 
30 / 120 I 600 / 1,200 v. 
A.C. 0130µA I 3/30 / 

300 mA. 0/18K/160K/ 
1.0M 10 Meg. a. 
15/10 -. P. & P. 3/-, 

MODEL AS -100D. 
10OKII VOLT sin., 
mirror scale. Built - 
in meter protection. 
0/3/12/60 11201 
300 1 600 / 1,200 v. 
D.C. 018/30/120/300/ 
600 v. A.C. 0 /100A' 
6,60/300MA/12 Amp. 
0 /2K / 200K 12M I 

200Ma. -20 to 
+17 dB. 112/10/ -. 
P. &P.36í. 

NEW LAFAYETTE MODEL HA700 AM CWSSB AMATEUR 
COMMUNICATION RECEIVER 

g valves, 5 bands incorporating _ .. . . . 

FILTERS for exceptional select', y .111d , n -1 

tivity. Frequency coverage on 5 bands 150- 
400 Kc's., 550 -1,600 Kc /s. 1.8 -4.0 Mc /s. 4.8- 
14.5 Mc /s., 10 -5.30 Mc /s. Circuit incorporates 
K.F. stage, aerial trimmer, noise limiter, B.F.O. 
product detector, electrical bandspread, S meter, 
slide rule dial. Output for phones, low to 2K11 
or speaker 4 or 8 ohms. Operation 220/240 volt 
A.C. Size 7tin. x 15in. x 10in. Supplied brand 
new and guaranteed with handbook. 36 ON3. Carr. 10/ -. S.A.E. for leaflet. 

6.4 -6 4 

LAFAYETTE MODEL HA -500 SSBIAM /CW 
80 THROUGH 6 METER RECEIVER 

N, m out,tanding lia,,, Kinds only receiver covering 
the 8h, 40.20;15/10/18 metre bands. Incorporates 
10 valves, product detector. two mechanical filters, 
S Meter, dual conversion on all bands, crystal calibrator, 
V.F.O. noise limiter, aerial trimmer, I.F.s 2,608 Mc /s. 
and 455 Kc /s. Output 8 ohms and 500 ohms. Opera- 
tions 2201240 volts A.C. Supplied brand new and 
guaranteed with handbook 42 Ong. Carr. 10 /-- 
100 Kcls. crystal, 351 -, 

(RADIO) LIMITED 

//i//i%±/ V 11 \\\ \l 
Phone: GERRARD 8204/9155 
Cables SMITHEX LESQUARE 

3.34 LISLE STREET, LONDON, W.C.2 

OtN 
9 a.m. to 
6 p.m. every 
day Monday 
to Saturday. 

plied. 

103 

www.americanradiohistory.com

www.americanradiohistory.com


WilkinsonsFOR RELAYS 

LARGE STOCKS OF 

P.O. TYPE 3000 AND 600 
BUILT TO YOUR REQUI REM ENTS -QUICK DELIVERY 

COMPETITIVE PRICES -VARIOUS CONTACTS 
DUST COVERS -QUOTATIONS BY RETURN 

MINIATURE SEALED RELAYS, DETAILED LIST ON REQUEST 
LEDfX SOLENOID DRIVEN WAFER SWITCHES. 
SIZE. 5S. From SO -. 11 Way and off, 3 to 24 Pole; 
also 4 Pole 12 Way and 54 Pole on /off. Commutating 
switch section and control wafers available. 
PRESSURE TRANSDUCERS SE152A 20 P.S.I. with 
Transformer 116. 
LINEAR TRANSDUCERS IT -1.41' W. 
MINIATURE BUZZERS (as illus.), 12 
volt with tone adjuster, 71. 
HIGH NOTE BUZZERS 24 v. A.C. D.C. 
with tone adjuster, 2 ¡in. dia. Bakelite 
case. 10 6. Post 2 -. 
SUBMINIATURE MICRO SWITCHES 
HONEYWELL IlSM1 -T \13. S.P.D.T. 
Ñve 7-1 250in. -- .3561n.,6 beach. 
MICRO SWITCH. Burgess MK4BR, robust die cast 

:c. 8 8 i `.. Post 9d. 
KEY SWITCHES (3 position) 
4 C Non Locki4 C Non Lock, 16 /0. 
4 C Non Lock /8 C Lock, SOI -. 
2 C Lock /2 C Lock, 1215. 
4 C Lock /4 C Lock, 17/S. 
Stop /4 C Lock, 124. 
Step R C Lock 17'6. 
Low Capacitance d C Muirhead, 17 6. 

2C Lock, 76. 
4 C Non Lock, 10 6. 

lock 8 C Lock, 17 6. 

IRECTIFIER UNIT A.O. to D.C. Input 
200 2:10 v. A.C. Output 6 v. D.C. at 15 
amps, full regulation. Meter, Fuses, 
Westinghouse, U 10 -. Carr. 20 -. 

IMHOF MAINS BLOWERS. For 
cooling 19in. rack mounted equip- 

ni nt with glasshbre filter and directional duct, 112. 
Blower on y 110. 
DOUBLE HEADPHONES with sound powered 
earpieces and cord. Type DHR, 17'6. Post 2 8. 

TRANSISTORS DIODES 
ABZ20 
OET878 
0C44 
OC48 
0071 
0Ct00 
28002 

7- 
3/6 
II- 

7,- 
15- 

ss,0s 
ON 1304 
2N1097 
2N1302 
2N1813 
ONION 
V30-30P 

SCRS ZENNERS VALVES 
wXr, 

- 8X848 
6i- 8X841 
33 zeloA 
4 - 7.T83 

29 - 1P131 
15 - 00006 

SMALL MAGNETIC COUNTERS 
31 0 lin., 10 
counts, per 
second with 4 
figures. The 
following D.C. 
voltages are 
available, 8 v., 
12 v., 24 v., 
50 v. or 100 v. 

48 
15,- 
3- 

11 6 

I- 

oA1n 3. 
OA01 
OAZ 242 6 
yR828.1-3 e - 
ECC3I 44 

EPPC'C 12 
7e 

MULTI -INDICATORS KOM Type M5. DIGITS 0 to 0 
illuminated by 28 v. .05 amp. cartridge cap lamps, 60 - 
each. 
P.O. STANDARD RACKS Gft. U channel sides drilled 
for 19in. panels, heavy angle base 150!- cge. 20' -. LIGHT 
TYPE 5ft. high, $5. 
JACK PLUGS. 2 Point, with 
screw -on cover, 2 0, post 9d. 
PO 201 with cord, 3 -, post 1 8. 
PLUG -IN RELAYS. Londex 4 change -over HD con- 
tacts 28 v. D.C. or 240 v. A.C. with base and cover, 
35 - ea. 
RATIO ARM UNITS. Sullivan 800n -80011. 50 -. 

METERS GUARANTEED. Complete list available 
Mieroamps It 21in. MC 40 - 
Microamps u L00 tin. M.C. 25 - 
Microamps u 500 21in. MC 37 6 
Milliamps 0 50 21in. MC 35 - 
Milliamps 0'500 31in. MC 54 - 
Amps O32in.MC 376 
Volts 5.0 5 21in. MC 26 - 
Volts 0'26 tin. MC 37 6 
Volts 0 5 A.C. 31in. Ml 65 - 
Volts 0 10 A.C. 31in. MCR 70 - 

HOUR COUNTERS 69999.6. 230 volts A.C. 31in. flush 
round, 15. 
Mieroamps 0 50 scaled in Milli Rontgens 21in. MC AS - 
Millivolts 350 0.350 (3.5 0 3.5) MilliA 21in. MC 35 - 
PORTABLE VOLTMETERS. O 250 Moving Iron A.C. D.C. 
Bin. scale, in polished wood case, S7 10 -. 
PORTABLE VOLTMETERS 0 180 Moving Iron A.C. D.C. 
sin. mirror scale, in polished wood case, MI S. Post 6 -. 
Resistor to double the range, 245. 
PORTABLE AMMETERS, 0 3 A.C./D.C. 3in., 35 -,p. 3'.. 
AVOMETERS. Model 7. 613 10! -, post 7! -. 
FREQUENCY METERS. 45.55 cycles per second. 
2:30 v, Its: {Sin. Flush Round. Brand new, 610 10 -. 
CELL -TESTING VOLTMETERS. 3.0 -3 volts D.C. In 
leather case with prods. 35 - each. Post 3 8. 
HOUR COUNTERS 9990.9. 2:30 volts A.C. 31M. flush 
round, U. DIAL THERMOMETER. 3m. with 
capillary tube 70 180'F., 35 -. Post 2 -. 
HAIR HYGROMETER. 4in. round by Negretti & 
Zambra, scaled 0 100 reading relative percentage humid- 
ity. 65 -. Post 3 . 

MIRROR GALVANOMETERS BB 3000. N.E.P 
Focal length 20 cm., 916. 

BLUE LINE Heavy Duty Switches by Kraus & 
Naimer, Code AAL213 with extras, also C16 
Swtiches available from stock at less than maker's 
price. 

L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 

Ph 2140 0116 0..,,,,. WILCO CROYDON 

ADVANCE TEST EQUIPMENT 
VM76 Valve Voltmeter VM79: 

R.F. measurements in excess of 100 mHz and d.c. 
measurements up to 1,000V with accuracy of 
-2 %. D.c. range -300 mV -1 kV f.s.d. A.c. 
range -300 mV -300 V r.m.s. Resistance in 8 
ranges, 0.02 -500 Megohms. 
Manufacturer's price £90: Our price £72 JIB: 

VM78: A.C. Millivoltmeter 
Transistorised. 1 mV -300 V in 12 ranges. Freq. 
1 c s -1 Mc s. Input impedance 2 Megohms 
60 pf. Calibrated in r.m.s. for sine wave and input 
dB. 
Manufacturer's price £70: Our price £55 

TT1S: Transistor Tester (CT472) 
Suitable for measuring medium and low powered 
transistors. Current gain (B) can be measured 
in range 10 to 500 for p.n.p. and n.p.n. types, 
either in circuit using the clip -on probes provided. 
Small, compact instrument. 
Manufacturer's price £57: Our price £37;10,- 

J2B: 

H1B: 

UHF Millivoltmeter 
Transistorised. A.c. range 10 mV -3 V f.s.d., 10 
ranges. D.c. current range 0.01 pA -0.3 mA f.s.d. 
10 ranges. Resistance 1 Ohm -10 Megohms in 7 
decade ranges. Complete with probe. 
Manufacturer's price £ 180: Our price £ 125 

Audio Signal Generator 
15 c/ s -50 kc s in 3 ranges. Output 600 Ohms, 
0.1 mW -1 W (0.25 -24 V), variable. Attenuation 
20 dB -600 Ohms (Attenuator is incorporated), 
output 10 mW (2.5 V). 100 -250 V a.c. 
Manufacturer's price £46: Our price £30 

Audio Signal Generator 
Same specification as for the JIB except that this 
model has an additional 2 in. meter calibrated 
0 -40 V a.c. 
Manufacturer's price £50: Our price £35 

Audio Signal Generator 
15 c s -50 kc s in 3 ranges. Sine wave 200 µV- 
20 V r.m.s. Square wave 1.4 mV -140 V peak to 
peak (approx.). 100 -250 V a.c. 
Manufacturer's price £42: Our price £30 

Special offer of 10% discount for schools and Technical Colleges, etc. These were manufactured in U.K. by Advance 
Electronics Ltd. BRAND NEW, all in original sealed carton. Carr. 10 - extra per item. 

S.A.E. for all enquiries. If wishing to 
call at Stores, please telephone for 
appointment. W. MILLS 3 -B TRULOCK ROAD, TOTTENHAM, N.17 

Phone: Tottenham 9213 
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SIGNAL GENERATORS: 

MARCONI TF -144G: freq. 85 Kc 's-25 Mc s, internal and external modula- 
tion, power supplies 200 250 v. A.C. (secondhand cond), price £25 ea.; 
or available in transit case, complete with spares, in first class condition, £30 ea., 
carr. on both 30,- ea. 

TS155c UP (as new): price £75 each, carr. £l. 

CT53. Freq. range 8.9 -300 Mc s. with Calibration chart. Output 10,V -100 mV. 
internal square wave and sinewave modulation at 100 c s., external modulation 
50 c s -10 Kc.s., 230 v. A.C. Complete with chart, etc., price £27 10 - ea.. 
carr. £1. 

MARCONI TF80IA 1 Freq. 10 -300 Mc s., 4 bands, output 200 mV, Atten- 
uator 0- 110dB. Input 75 ohms. £65 each, carr. £1. 

MARCONI TF516 -F I: Covering 10 -18 Mc s., 33 -58 Mc s., 150 -300 Mc s. 

£12, 10, - each, carr. £1. 

MARCONI CT218: price £65 each, carr. 30 -. 
CT.480 and 478: 1.3 -4.2 Mc s., F.M. or A.M., price £75 each, carr. 30 -. 

HRO RECEIVER. Model 5T. This is a famous American High Frequency 
superhet, suitable for CW, and MCW., reception crystal filter, with phasing 
contrcl. AVC and signal strength mete:. Freq. range 50 kc s. to 30 me s., 
with set of nine coils. Receiver only in working order, £18 10. -, carr. 15 - 

each. Set of nine coils, £12. 10 -, available only with set. Power unit for HRO 
100,240 v. A.C., £2 15, -, carr. 10 -. 

SPECIAL OFFER: Complete HRO SET (Receiver, Coils and Power Unit) 
for £30, plus 30 - carr. 

HRO -M -SETS available with UX type valves; secondhand cond., with 5 

coil and power unit, £20 each, carr. 30, -. 

COMMAND RECEIVERS: Model 3 -6 Mc s. and 6 -9 Mc s., as new, price 
£5 IO - each, post 5 -. 

BC -433G COMPASS RECEIVER: Freq. 200 -1,750 Kc s. in 3 bands, 
suitable for aircraft, boats, etc. Complc :e with 15 valves, power supply input 
24 v. D.C. at 2 amps. Receiver only £5 each. Carr. 15 -. 

RECEIVER TYPE S.27: UHF: freq. 35 -143 tunable Mc s., AM FM 
100 250 A.C. £25 secondhand cond., £50 as new, 30 - carr. 

AIRCRAFT RECEIVER TYPE 1392: freq. 100 -150 Mc s. tunable, with 
power unit for 200 250 y. A.C. mains. In serviceable cond., £10 each, carr. 
25 -. 

ROTARY TRANSFORMERS: 24 v. input, 175 v. at 40mA output, 25 -, 
plus 2 - post. 12 v. input, 225 v. at 100 mA output, 25, -. plus 3 - post (All the 
above are D.C. only). 

ROTARY CONVERTERS: Type 8a, 24 v. D.C., 115 v. A.C. d 1.8 amps, 
400 c s 3- phase, £6 10 - each, 8 - post. Converter 12 v. D.C. input, 110 v. A.C. 
60 c/s output, £15 each, £l carr. 

AVO MULTIRANGE No. I ELECTRONIC TEST SET: £25 each, carr. £1. 

AVOMETERS: Model 47A, £9 19 6 each, 10 - post. Model 7x, £13 10'- each, 
10 post. Excellent secondhand cond. (Meters only). (Batteries and Leads extra - 
at cost). 

OSCILLOSCOPE Type 13A, 100 250 v. A.C. Time base 2 c's. -750 Kc s. 
Bandwidth up to 5 Mc s. Calibration markers 100 Kc s. and 1 Mc s. Double 
Beam tube. Reliable general purpose scope, £22 10 - each, 30 - carr. 
COSSAR 1035 OSCILLOSCOPE, £30 each, 30 - carr. 
COSSAR 339 OSCILLOSCOPE, double beam, £10 each, 30'- carr. 

RELAYS: Relay Unit (with 9 American relays) 24 v. D.C., 250 ohm coils. 
heavy duty, M. & B. 30 - each, 4 post. GPO Type 600, 10 relays , 300 
ohms with 2M and 10 relays ,i 50 ohms with IM., £2 each, 6 - post. 

CALIBRATION TACHOMETER Mk. II: Maxwell Bridge Type 6C 869, 
£25 each, £2 carr. 

ROTAX VARIAC & METER UNIT: Type 5G.3281. Reading 0 -40 v., 0 -40 mA 
and 0.5 amps., all on 275 deg. scales, £30 each, £2 carr. 

MARCONI IMPEDANCE BRIDGE, TF -373: inductance 50h -100H in 5 ranges 
capacity 5pF- 100í.F in 5 ranges, resistance .05 meg. -1 meg., power supply 250 v. 

A.C., £37,/10,'- each, carr. 15' -. 

HEWLETT PACKARD TYPE 400C: 115 v. 230 v. input 5Oí60 c,s. Freq. 
range 20 c s -2 Mc s. Voltage range: 1mV -300 v. in 12 ranges. Input impedance 
10 megohms. Designed for rack mounting, £30 each, carr. 15. -. 

TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec. 
6,000 ohms. Price 25 -, post 5, -. 

AR88 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscillator coil L55. 
Price 10 - each, post 2 6. By -pass Capacitor K.98034 -1, 3 0.05 mfd. and M.98034- 
4, 3 0.01 mfd.. 3 for 10 -, post 2 6. Trimmers, 95534 -502, 2 -20 p.f. Box of 3, 
10' -, post 2'6. Block Condenser, 3 . 4 mfd., 600 v., £2 each, 4 - post. Filter 
Choke, L45 and 50, K901433 -501, 25 - each, 4- post. 

CONDENSERS. 10 mid. 1,000 v., 12 6, post 26. 8 mfd., 1.200 volts, 12 6, 
post 3 -. 8 mfd. 600 volts., 8 6 post 2 6. 0.25 mfd., 2 kv., 4 - post 1 6. 

AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and valves, 
relays, magnetic clutches, motors and plug -in amplifiers, with many other items, 
price £7,10, -, £1 carriage. 

TELEPHONE EQUIPMENT: 

DESK TELEPHONES with dial, in excellent secondhand cond. £2 10 - 

a pair, 10 - post. 

TELEPHONE WIRE: 220 yds., £1 a ro!I, post 6 -. 

GPO TERMINAL BLOCKS, 7,6 each, FUSE AND PROTECTOR, 
7 6 each Post on both 2 6. 

TELEPHONES (PORTABLE) TYPE " F ". Suitable for all outdoor 
activities up to a range of 5 miles. Price £7 10 - each, as new, complete with 
carrying case. Price £5 10 - each, secondhand. Carr. 10, -. 

TELEPHONE EXTENSION CORD. Brown, 3 -way; come in lengths 
of 6ft. and 14ft., 7 6 and 15 - respectively. Post 2 6. 

NIFE BATTERIES: 6 v. 75 amps., new, in cases, £15 each, £1 carr.; 6 v. 160 

amps., new in cases, £25 each, £1 10- carr.; 4 v, 160 amps, new, in cases, £20 
each, £1 10,- carr. 

L.R.7 Cells, only 1.5 v. 75 amps., new, £3 each, 12 carr. 
The above batteries are low resistance designed to give a heavy surge for starting 
and can be stored for long periods without any effect to their performance. 

WAVE GUIDES FLEXIBLE CG -182 APM40. Length 18 inches. Price £2 

each, post 4 -. 

MACHMETERS: Range 0 : 1 and 0 : 1.2, 6A 3384 and 5325 respectively, price 
30 - each, postage 5 -. 

FUEL INDICATOR Type II3R: 24 v. complete with 2 magnetic counters 
0 -9999, with locking and reset controls mounted in a 3in. diameter case. Price 
30 - each, postage 5 -. 

DRY BATTERIES, No. 1. HT 90 v. and 7) v. size 2¢in. 3 :in. 5in., 
5 - each, or 5 for £l, post 4 - and 7 6 respectively. 

BATTERY NO. 4 (suitable for bells, etc.). 41V., size 41in. :. 6in. 
5 - each, post 3 -. 

UNISELECTORS (ex equipment): 10 Bank 50 Way, alternate wipe. £2 5 - 

ea. 6 Bank, 25 Way, alternate wipe, £2 2 6 ea. 8 Bank, 25 Way, £2 5 ea. 6 Bank, 
25 Way, £2 ea. 4 Bank, 25 Way, 35 - ea. All the above are 75 ohm coil. Postage 
4'- per uniselector. 

FREQUENCY METERS: 1M 13 or BC -221; 125- 20,000 Kc s., £25 each., 
cart. 15' -. TS.175 U, £75 each, carr. £1. TS323,UR, 20 -450 Mc s., £75 each, 
carr. 15 -. FR -67/U: This instrument is direct reading and the results are presented 
directly in digital form. Counting rate: 20- 100,000 events per sec. Time Base 
Crystal Freq.: 100 Kc s. per sec. Power supply: 115 v., 50 60 c s., £100 each, 
carr £1. 

CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 450 c s- 

22 Kc s., directly calibrated. Power supply 1.5 v. -22 v. D.C. £12 10 - each, carr. 
15 -. 

AMERICAN EQUIPMENT: Power supply, PP893 GRC 32A; Filter D.C. 
Power Supply F -170 GRC 32A: Cabinet Electrical CY 1288 GRC 32A; Antenna 
Box Base and Cables CY 728 GRC; Mast Erection Kits, 1186 GRC; Receiver 
type 27 8B; Directional Antenna CRD.6: Comparator Unit, CM.23; Directional 
Control CRD.6, 567 CRD and 568 CRD; Azimuth Control Units, 260 CRD. 
Test Set URM.44, complete with Signal Generator TS.622 U, £100 each, £2 carr. 

CATHODE RAY TUBE UNIT: With 3in. tube, colour green, medium persis- 
tence complete with nu -metal screen, £3 10 - each, post 76. 

TRANSMITTER /RECEIVER TCS -l2: Freq. 1.5 Mc s -12 Mc, s.. output 25 W, 
complete stations available with antenna equipment, mast, and petrol generator. 
Trans -receiver, complete with 12 v. D.C. Power Unit and A.T.U., £25 each, 
carr. £2 10 -. Petrol Generator Unit for the above £20 each, carr, £3. Complete 
aerial systems, £10 each, carr. £2. 

TACAN. Trans.!Receiver, same as ARN2I, B ' h made, STC, TR9171 com- 
plete with five 2C39As with associated valve-holders. As new price, £25. Used 
condition, £15, carriage £1. 

APNI ALTIMETER TRANS. REC., suitable for conversion 420 Mc s., com- 
plete with all valves 28 v. D.C. Dynamotor and 3 relays, 11 valves, price £3 each, 
cart. 10 -. 

GEARED MOTORS: 24 r. D.C., current 150 mA, output 1 r.p.m., 30 -each 
4 - post. Assembly unit with Letcherbar Tuning Mechanism and potentio- 
meter, 3 r.p.m., £2 each, 5 - post. 

MOTORISED ACTUATOR: 115 v. A.C. 400 c s. single phase, reversible, 
thrust approx. 3 inches complete with limit switches, etc. Price £2 10 - each, 
postage 5 - (ex equipment). 

Actuator Type SR -43: 28 v. D.C. 2,000 r.p.m., output 26 watts, 5 inch 
screw thrust, reversible, torque approx. 25 lbs., rating intermittent, price £3 

each, post 5 -. 
28 v. D.C. 200 r.p.m. current consumption approximately 6 amps. Price 
£3 10 -, post 7,6. 

FRACTIONAL MOTORS & FANS: Low inertia Motor 5UD 5361, 
Type 903, 24 v. input D.C., £2 10 - each, 5 - post. 

Model PM84: 28 v. D.C. .i 2 amps., 4,500 r.p.m., output 40 watts continuous 
duty complete with magnetic brake. Price £2 each, postage 4 -. 

Model SR -2: 28 v. D.C. 7,000 r.p.m., duty intermittent, output 75 watts, 
price 25 - each, postage 4 -. 
A.C. Motor 115 v. 50 c s. 1 300 H.P., 3,000 r.p.m. Capacitor lmfd., 25'- post 
3 -. Dalmotor SC5, 28 v. D.C. at 45 amps; 12,000 r.p.m. output 750 W. 
(approx. 1 h.p.), brand new, £2 10 - each, post 7 6. 

S.A.E. for all enquiries. List available 6d. 
If wishing to call at Stores, please 
telephone for appointment. W. MILLS 

3 -R TRULOCK ROAD, TOTTENHAM, N.11 

Phone: Tottenham 9213 
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HI -FI, AUDIO AND TAPE RECORDER 
CHESHIRE Stockport 

AUDIO CENTRE 
We stock the full range of Hi -Fi Tape Recorders and 

special Transistor Radios. 

Fairbotham and Co., Ltd., 
58/62 Lr. Hil'gate, Stockport. 

'Vol: 4872 
SPECIALISTS IN HI -FI rURNITURE 

CHESHIRE Wilmslow 

go scandinatian hi-fi . . . . 

Dynatron, Bang and Olufson, Arena, Sony, 
Normende, Leak, Armstrong, Ferrograph 
Saba, Fisher, Rogers, Ferguson, Audio, Eddy- 
stone, Grundig, Wharfedale, Eagle, Bryan, 

Tandberg, Pioneer 

the hi-fi and tape reeorflf'r lounge 
(R. S. BIRD. A.I 

EXPERT STAFF ADVICE SERVICE PART EXCHANGE 
FULL AFTER -SALES SERVICE DEMONSTRATIONS DAILY 

GREEN LANE, WILMSLOW -, CHESHIRE 
For personal attention ring Wilmslow 24766 

and ask for Mr. Bird 

DERBYSHIRE Derby 

THE MIDLANDS HI -FI SPECIALISTS 

BUCKLAND'S OF DERBY 
90 ft. Frontage -3 Floors of Sound 

Recording Studios- Manufacturers' HI -FI 
Recitals Friday Evenings 

41 49 LONDON ROAD, DERBY. 
Tel. 48425 6 7 

ESSEX Epping 
EPPING - ESSEX 
CHEW & OSBORNE LTD. 
148 HIGH ST. TEL: 2300 
AKAI -AMPEX - ARENA - ARMSTRONG --AUDIO 
TECHNICA- B & O- BRYAN- CELESTION - FISHER 
GARRARD -GOLDRING-GOODMANS- HACKER 
KEF - LEAK - PHILIPS - RADFORD -- ROGERS 
SHURE - SONY - THORINS - TRUVOX 

WHARFEDALE - WINDSOR 
Home and Showroom Demonstrations: 
After Sales Service - H.P. Facilities. 

Equipment and Records by post 

Ilford 

: UNIQUE RADIO LTD. : 
(I -FI & PUBLIC ADDRESS 

6, THE FACADE, HIGH RD., : 
GOODMAYES, ESSEX 

SEVEN KINGS 590 827' 

Loughton 

SOUND SUPPLIES 
(Loughton) CO. LTD. 

Specialists in HI -F1 Equipment 
FISHER, B & O, ROGERS, LEAK, TRUVOX, 

ARMSTRONG, etc. 
12 Smart's Lane, Loughton, Essex 

TEL. 01 -508 2715 

Romford 
We G vc the Finest H -F, Service in the Arco 

Romford Sound & Vision Service Ltd. 

78a BRENTWOOD RD., 
ROM FORD. 

TEL.: ROMFORD 41644 OR COME & SEE 

GLAMORGANSHIRE Cardiff 

J. GOUGH & CO. LTD. 
DESIGNERS OF THE FAMOUS GOUGH 

LOUDSPEAKERS 
THE LARGEST STOCKIST OF HI -FI 
EQUIPMENT AND FOR DEMON- 
STRATION IN SOUTH WALES 
148 -154 NORTH ROAD, CARDIFF 

Telephone: 28473 

GLOUCESTERSHIRE Bristol 

LONDON 

Davis & Kays Hi -Fi Centres 
at I 15, Kingsway, W.C.2. 405 -0446 

5, Turnpike Parade, N.I5. Bow 9291 
857, High Rd., Finchley, N.12 Hill 3319 
4, High St., Walthamstow, E.17 Cop 4121 

Part -exchanges Welcomed. 
Immediate Demonstrations. 

BRISTOL & WEST 

RECORDING SERVICE LTD. 
6, PARK ROW, BRISTOL, I. 

ALL LEADING MAKES OF HI -FI 
& AUDIO EQUIPMENT 

HI -FI MAIL ORDER SPECIALISTS 

C. C. GOODWIN (SALES) LTD. 
7 THE BROADWAY, 

WOOD GREEN, 
LONDON, N.22 

TAPE RECORDING AND SERVICING 
S°ECIALISTS IN TAPE TO DISC SERVICE 

PHONE: BRISTOL 20763 

HAMPSHIRE Petersfield 

for everything Hi -Fi . . . 

Agents for all leading makes of 
HI -Fl- AND TAPE RECORDERS 

PETERSFIELD CAMERA CENTRE LTD. 

Lavant Street, Petersfield 2651 2, Hampshire 

Part Exchanges, Credit & H.P. Terms 
Photographic equipment taken in 

Exchange for Hi -Fi etc. 

Southampton 

HERTFORDSHIRE Barnet 

AUDIO SERVICES 
The Specialists with the Hi -Fi Know How 

Famous for their Dynastatic and Dyna- 
sonic Loudspeakers. 
Contact : 

Audio Services Hi -Fi Ltd., 
82, East Barnet Road, New Barnet, Herts. 

Tel.: Barnet 6605 
Agents for all leading HI -PI and Audio Equipment 

KENT Canterbury 

CANTERBURY HI-FI 
CENTRE 

Tape, Hi -Fi Cabinets and Accessories 

Comfortable Stereo Listening Lounge 

Free Home Demonstrations & Installation 

26 St. Dunstan's Street, CANTERBURY 
TEL: 65315 

Gravesend 

GRAVESEND HI -FI CENTRE 
BENNETT & BROWN 

60B WROTHAM RD., GRAVESEND, 3245 -3060 
Visit our Hi -Fi Showroom and Demonstration Room. 
All leading makes stocked, including Tandberg, Arm- 
strong, Leak, Quad. B. & O., Rogers, Truvox, 
Ferrograph, GKD, Record Housing, Goldring, 
Thorens, KEF, Goodmans, Hacker, Grundig, etc. 

TEL : BOWES PK. 0077 8 

All leading makes in stock. 

FOR THE FINEST HI -FI EQUIPMENT, A WIDE 
SELECTION OF RECORD PLAYERS & RADIO- 

GRAMS, AND UNIQ(E 'TOP OF THE POPS' 

DISC DISPENSER COME TO: 

HARRODS 
Second Flour. KNIGHTSBRIDGE SWI 

Lasly's Radio 
Stockist for all the leading makes of 

Hi -Fi Audio Equipment 
33 TOTTENHAM CT. RD. W.I 01436 260S 
207 EDGWARE ROAD, W.2 01 -723 3271 
I52 3 FLEET STREET, E.C.4 01 -353 2833 

Centres 
42 TOTTENHAM CT. RD., W.I 01.580 2573 
118 EDGWARE ROAD, W.2 01.723 9789 

YOUR GOOD HI -FI SHOP 
Right for stocks - everything you want 
Right for service - our own deportment 
Right for price - come along and see 

Modern Electrics (Retail) Ltd. 
120, SHAFTESBURY AVENUE, LONDON, W.I 

uppo,ne C,,immnia Cinema. Phone: 01 -437 9891. 

Established 1910 

H. L. SMITH & CO. LTD. 
Comprehensive stock of equipment 

by all leading makers. 

287.9 EDGWARE ROAD, 
LONDON, W.2. Tel.: 01.723 5891 

TAPE RECORDER HI -FI CENTRE 

----(SHEEN) (SHEEN) LTD - - - - 
SPECIALISTS IN TAPE RECORDERS, ACCESSORIES, 

HI -FI EQUIPMENT 
YOUR CENTRE FOR FRIENDLY HELP, SALES AND 

SERVICE 
3 & 4 STATION PARADE, 
SHEEN LANE, SHEEN, Tel. 876 0985 
LONDON, S.W.14 Opposite Mortlake Station, S.R. 

MIDDLESEX 
Teddington 

hi -fi 
oArreoeics LTD. 

119a HIGH STREET, 
TEDDINGTON 

MIDDX. 01 -977 1324 

Carefully selected equip- 
ment always available. 
Daily demonstrations 

from 9.30a.m. to 6.30p.m. 
Early closing Wednesday 

Open all day Sat. 
No parking restrictions 

Personal attention of 
S. J. Day, Sales & Technical 
W. H. SMITH, Sales, Tech- 
nical & Service. 
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DEALERS AROUND THE BRITISH ISLES 
NOTTINGHAMSHIRE 

Nottingham 

For all High -Class Hi -Fi equipment in the 
Nottingham area. 

Nottingham Tape Recorders Limited 
11 Burton Street (next to Trustee Savings 

Bank, corner of Trinity Square). 
Nottingham 45222 

LANCASHIRE Bolton 

Harker & Howarth (Music) Ltd., 
7 The Arcade, Bradshawgate, 

Bolton, 
Telephone: 26623 4 

Main HI -FI Stockists 

Bury 

J.SMITH & SON 
1-41 -FI EQUIPMENT - STEREOGRAMS 
TAPE RECORDERS - 2 SHOWROOMS 
B. & O. Dynatron, Hacker, Quad, Leak. Radford, 
Armstrong, Ferrograph, Reeox, Truvox. Uhar, 
Decca, Garrard, Thorens, Goodmans, KEF, etc. 
Comparator Dems - Closed all Tuesday 

Specialists in ' SOUND for 36 years 
184 THE ROCK, BURY. Tel: 1242 

Manchester 

RARE RECORDS LTD. 
STOCKISTS LEAK, ARMSTRONG, B. & O. 
GARRARD, HACKER. ETC. 

36 JOHN DALTON STREET, 
MANCHESTER, 2 

Tel.: 061 -832 7344 5 

IN MANCHESTER 

GODLEYS 
2 -IO Shudehill, Manchester. 
Tel: BLAckfriors 9432 (S lines) 

Lancs. High Fidelity Ltd. 
8 DEANSCATE 

MANCHESTER 3 
Next to the Grosvenor Hotel 

LEADING STOCKISTS OF ALL MAKES 

SUSSEX Brighton 

LANES (RADIO) LTD. 
LARGEST STOCKIST OF ALL HI- 
FI EQUIPMENT IN THIS AREA 

11, GARDNER ST., BRIGHTON 
TEL. 681773 

Worthing 

Hi -Fi in SUSSEX 
A UNIQUE SERVICE 

BOWERS & WILKINS LTD. 
BECKET BLDGS. LITTLEHAMPTG.1 RD. 

WORTHING 5142 

Wireless World, April 1968 

RS-C ALL OUR BRANCHES CARRY A FULL RANGE OF THE LATEST HI -FI EQUIPMENT 
ARMSTRONG, LINEAR, LEAK, QUAD, 
JASON, ROGERS, TRUVOX, TAND - 
BERG, FERROGRAPH, GARRARD, 
GOLDRING, FARE. CONNOISSEUR, 
WE., GOODMAN, WHARFEDALE, 
GRAMPLIAN, RESLO, BRENELL, etc. 
Cash or Credit Terms. 
Mail Orders to R.S.C. Ltd., 
102 Henconner Lane, Bramley, 
Leeds, 13. 

Open all day Sats. 
B *AJIINGHAM 

CC 31 GL Western Arc. 
L:RADFOttD: 10 North 
BRISTOL: 14 Lesser Castle Street 
DASLINOTOd: 13 Nat House Wynd. 
DERBY: 28 Os.uastou Road. The Spot 
EDINBURGh: ¡3e Leith Street 
GL 'SGO W :.90 ..r . ple Street 
403 Saurhiehell Street 

HULL: 91 Paragon Street 
LEEDS: 3 7 County (Mecca) Arcade 
LEICESTER: 32 High Street 
LIVERPOOL: 75 Dale Street 
LONDON: 238 Edgware Road, W.2 
98 High Holborn, W.C.1. 
MANCHESTER: 60a, SOb Oldham Road 
E:IDDLE48ROUGH: 106 Newport Road 
NEWCASTLE: 41 Blackett Street 
SHEFFIELD: 13 Exchange Street 

NORTHUMBERLAND 
Newcastle 

SOUND EQUIPMENT SPECIALISTS 

Morton 
/¡ j n d Tel 

4. 

2 -6902 
' 20142 

TAPE TO DISC 
12 OXFORD STREET 
NEWCASTLE UPON TYNE I 

Newcastle 

J. G. Windows Ltd. 
I;7 Central Arcade 

Newcastle upon Tyne I 

Telephone: 21356 
ALL LEADING MAKES OF HI -FI L AUDIO 

EQUIPMENT 

OXFORDSHIRE Oxford 

HIGH FIDELITY IN OXFORD 

HORNS 

SIX SOUTH PARADE OXFORD 
Telephone: Oxford 55360 

Information - Demonstration - Installation 

Henley 

HENLEY -ON- THAMES AND READING DISTRICT 

G. O. MOORHEN 
HIGH FIDELITY SPECIALIST 

190 READING ROAD, HENLEY. Tel.: 4163 
Appointed Agent for 

BANG & OLUFSEN, FISHER, TANBERG, REVOX 

ARMSTRONG, FERROGRAPH, LEAK, QUAD, 
ROGERS, K.E.F., WHARFEDALE, ETC., ETC. 

ELECTRONIC 

COMPANY 

M. A. C. 

PORTSMOUTH RD. 

RIPLEY, 

SURREY. 

This is an 

AAU 
Our A.A.U. 

will be on show 
at the "Presi- 

dent Hotel" 
during the 

"Audio Fair" 
M.A.C. "makes installation easier" 

WORCESTERSHIRE Worcester 

HI- FIDELITY SPECIALISTS 

JOHNSONS SOUND SERVICE 

43 Friar St., Worcester 
Worcester 35740 

WARWICKSHIRE 
Birmingham 

GRIFFIN RADIO LTD. 
MID 1359 

94 Bristol Street Birmingham, 5 

* Complete advisory facilities for all makes 
of equipment. 

* Full range of Classical and Light Music 
LPs. 

Coventry 

Coventry's 100 tape recorder 
specialists for service and sales, 

tape recorders and hi -fi. 

Stocking 
Bang & Olufsen 

Sony Ferrograph Tandberg 

Akai National Sanyo Sharp 

Coventry Tape Recorder Service 
33 King William Street Coventry 

Telephone: Coventry 29668 

Coventry 

ELECTRONIC SERVICES 
HI -FI SPECIALISTS 

33 CITY ARCADE 
COVENTRY 

TEL: 24632 

YORKSHIRE Halifax 

HALIFAX 
Tape Recorder Centre (Halifax) 

30 KING CROSS STREET 

Telephone: Halifax 0422 66832 

LEADING HI -FI STOCKISTS 

SPARKSOUND 
LEAK SONY B & O 
ARMSTRONG 
OTHER LEADING MAKES LTD. 

(INDUSTRIAL ELECTRONICS) 
41 BOROUGH ROAD. 

TEL.: 2851 

York 

CUSSINS & LIGHT LTD. 
KINGS SQUARE, YORK 

TEL. 55666 

For first class service 
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BIRK SEMICONDUCTORS 
Naar lose 

Street 
(DEVI: WWI MIN 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
BRA 

EM C DUCTORSTED 
Satisfaction GUARANTEED in Every Pak. or money back 

UNIJUNCTION 
r7vr. .20264,,. 7/6 

SIL. RECTS, TESTED 
Ply 750InA 3A lut Sill 

50 2,- 3.- 8 98 
ion 203 3 6 - 

2130 21 4 6 6 20.- 
300 3. - 4,2 - 22 - 
400 3,6 6 - - 85 - 
5a11 4- 8.8 8 30- 
000 43 7.- 1 37 - 
u0u 419 8;- 1 - 40 - 

1111u1 6- 10- 1 8 50- 

SCR's LARGEST RANGE 
PIA It MP 7.1 1w .1 :tu\ 
25 7 
50 718 8 8 108 35 - 

100 8/6 10'- 15'- 45 - 
200 1218 15 - 20 - 55 - 
:t00 15,- 20 25 - 
w5 17 8 25- 35 - 80- 
5u0 30°- 40'- 45,- 95 - 
n00 40 - 50- 

Our eut stocks change 
daily with hundreds of 
Semiconductor bargains 
becoming available. Just 
send 2 8 to cover E months 
mailing of our 1!eet stock 
liste. egvt. charts, circuits, 
etc. 

Minimum Order 10 - 
CASH WITH ORDER 
PLEASE. Add 1 - postage 
and packing per Order. 
GUARANTEED by return 
postal service. Overseas 
add extra for Air Mail. 

QUALITY- TESTED VALUE PAKS * BARGAINS 
2 Drift Trans. 201225 n. 1, NP 

100 Me /s 10 - 
't Matched Trans. 0(74,45,,1 -111 10- 

10 Red Spot Al" Trans. PNP.... 10 - 
Ifi White Spot RP Trans. PNP.. 10 - 

5 Silicon Re t +. 3 A 100.400 PIV 10 - 
2 10 A Silicon Recta. dal P1V 10- 
2 O t t NO Trans. NPN Switching 10 - 
t 12 , 1 SCR 101 PIY' 10 - 

3 811. Trans. 25303 PNP 10- 
4 Zener Hknln 250inW 3.12V 
4 200 Mc/s 811. Trans. NPN BNY26/27. 10/- 
:t Zener Diodes 400mW 33V 5e0 Tol.. 10/- 
4 High Current Trans. 0C42 Egt-t 10/- 
2 Power Traust. ton 1 0020 I OC35 10 /- 
5 Silicon Rect+. 400 PIV 250nÁ 10 /- 
4 0176 Transistors Milliard Type... 10/- 
1 Power Trani. 0( 120 100V 10 /- 
4 OA202 811. l)ksieo RoMmIn 10 /- 
2 low Noise Trans. N PN 20920/30 10 /- 
I eil. Trans. NPN VCB 100 ZTOt 10/- 

o OAnI Diodes 10 - 
4 01.72 Tran+kuore Mullani Type 
4 0(17 Transistors Milliard Type... 10- 
5 Metal Alloy Translators Mat. TYpr 10/- 
4 Oil. Recd.. 400 PIV 60 niA 10/- 
5 GET884 Trans. Egrt. 01244 10/- 

OETSit3 Trans. Egct. 04248 10/- 
2 20708 811. Trans. 300 Mc /s NPN. 101- 
5 11T41/46 liens. Trans. PSI. Rgt-t. 

01.71 10/- 
:t í{T31 LP Low Softie (term. Tran + 

PNP 10'- 
ii INN14 Oil. Diodes 75 PIV 76niA 10 - 
.r OA95 (tenet. Diodes 8ubiuin. 1000. 10- 
a NPN (term. Trau.. NKT773 Egtt 

2 01:22 Power Trans. (tern 
2 0026 Power Trans. Genii 
2 0(12 Milliard Trans 
4 AC128 Trans. PHI. High flal,, 
2 Aí'127 /128 Comp. pair PNP/ i1N 
:t 201307 PNP Rwitching Trasse.... 
7 Cfi82H /ierm. Umelen Egct. 0.171 
3 .A1110 Mullar) Type Tran 

12 :(s+ortnt Demo. Di.wlre Markei 
4 AC120 Gern. PNP Traus 
1 ORP01 Photo- eondoetice cell 

W.W. DIGITAL COMPUTER TRANSIS- 
TORS and DIODES 

Trans. 2G- 371/D1476 8d. each 
Trans. Sil.25301 /C 21- each 
Diodes Sil. 15130 4d. each 
Prices for all qty's. All devices will meet 
W.W. specification regd. BRAND NEW. 

10- 
10- 
10- 
10- 
10- 
10- 
10- 
10- 
10- 
10- 
10- 
10- 

4 Slik:on Rect.. 100 PIV 750mÁ 10 
3 .1P117 Trans. Mulland Type 

OC81 Type Trans. 
3 OC171 Trans. Mulland Type 
3 202020 SII. Epoxy Trans. 
7 01.71 Type Tran+ 

10- 
10- 
10,- 
10,- 
10- 

25 Trails, Hralsit,ke fit TO10. 8012. etc. 10 - 
2 28501 Nil. Trans. Texas 10 - 
3 12 Volt Zenera 401inW 10/- 
5 10 A BOO P1V Rit. Recto. 1845R 10/- 
3 BC108 NII. NPN High (lain Traus 15/- 

1 20010 NPN 811. Trans. YCB100 
2 1000 PIV 811. Rect. 1.6 A R63310 AP 15/- 
3 BBYNSA 811. Trans. NPN 200 Mc/o 15 /- 
3 01,200 811. Trat, Mldlanl 10/- 
2 OII. Power Reese. B1,t13 15/- 
1 811. Power Trau.. NPN 110 Me / 

' TK201A 15/- 
6 Zeiler Diodes 3.151' Suh -mit, 15 /- 
1 201132 POP Epitax4l Planar Bit 

Trans. 15 /- 
3 20007 Epitaxial Planar Trans. 811 15/- 
4 Berm. Power Trans. Egel. 04210 

Mullart 15/- 
1 Pnilnnct km Trans. 202040 16/- 
2 811. Trans. 200 Mc /o 01Vcb ZT83/84 15/- 
1 811. Planar Trans. NPN 100 Mc /+ 

IINY26 15 /- 
1 Tatstil Diode IN372o (THS) D.E 15/- 
1 11,11 Akin Trans. 20210 OTO.O 

can l' E 15 /- 
2 811 Recto. b A 400 P1V Stud Type.. 15/- 
2 Germ. Power Trans. O1lO /211 15.- 

I 11, A Bil. Stud Rect. 800 P1V 15- 
I Tunnel Diode AKYII 1060 Mcl 

NTI' 15 - 202712 SII. Epoxy Planar HPE225 

0 BY't 
15- 

100 Type RO. Recta 20 - 
25 Nil. und Gern. Trau. Mixed, all 

marked New 30 - 
10 New Power Trans. GEC replace 

2x76 /28/28 30 - 
4 0.110 Hkwlea Mullen! 10 - 

FREEOne 10 - Pack of your own 
choice free with orders 
valued £4 or over. 

rll :.Nl 1. 

l'I 1_1, I.Ltov Stil) utin. General Purpose Germanium 1)iodts 10- 
1'2 IKI \fixed Geranium Transistors AF /RF 10 - 
I'3 7:s Germanium ('.old Bonded Diodes Sub -ntin. sits,. OÁ5, 

OÁ47 10 - 
l'4 40 Germanium Transistors like OCR!, AC128 10 - 
t'5 00 20(m2Á Submin. Sil. Diodes 10 - 
l'O 40 Silicon Planar Transistors NPNsim, BSY3L,A, 2N706 10 - 
1'7 10 Silicon Rectifiers Top -Hat 750nmA VLT(:. Range 

0.1000 10 - 
I'N 50 Silicon Planar Diodes DO -7 Glass 250th À sim. OA200/ 

202 10 - 
1'0 20 Mixed Volts 1 Watt Zener Diodes 10 - 
l' I 0 20 BA Y:s0 charge storage DIODES DO-7 Glass 10 - 
l' I I :10 PNP Silicon Planar Transistors TO -:r sins. 2N1132 10 - 
l'I2 12 Silicon Rectifiers EPDXY :)118112Á up to 800 PIV 10 - 
C13 30 PNP -NPN Sil. Transistors 0C200 & 25104 10 - 
Ul4 150 Mixed Silicon and Geranium Diodes 10 - 
U15 30 NPN Silicon Planar Transistors TO-5 sins. BFY50, 

2N6tl7 10 - 
U111 10 3 -Atop Silicon Rectifiers Stud Tppe up to 1000 PIV 10 - 
t117 30 Germanium PNP AF Transistors TO-5 ilke ACVl7 -22 10 - 
UIR R 6-Amp Silicon Rectifiers BYZ13 Type up to 000 PIV. , 10 - 
Ulll :RI Silicon NPN Transistors like BCIO$ 10 - 
U20 12 1.5 Amp. Silicon Rectifiers Top Hat up to 1000 PIV 10 - 
U21 30 A'F. Germanium alloy Transistors SG300 Series & 0071 10 - 
U22 10 1 -Amp Glass Min. Silicon Rectifiers High Volts 10 - 

'211 12 1.5 Amp. Silicon Rectifiers Top Hat up to 1000 P1V 10 - 
'21 :30 A'F. Germanium alloy Transistors SG300 Series A 0071 10.- 
'2 10 1 -Amp Glass Min. Silicon Rectifiers High Volts 10 - 
2:1 30 Mattes like MAT Series PNP Transistors 10 - 
24 20 Germanium 1 -Amp Rectifiers G TM Series up to 300 PIV 10 - 

25 :100 Mc!s NPN Silicon Transistors 2N700, BSY27 10 - 
2r :10 Fast Switching Silicon Diodes like 1241114 Micro- min, 10 - 
-7 12 NPN Germanium AF Transistors TO -1 like AC127 10 - 

Code No's mentioned above are given as it guide to the type of 
device ill the Pak. The devices themselves are normally minlarked. 

'28 Experimenters' Assortment of Integrated Circuits, untested. 
Consisting of Gates, Flip - Flops, Buffers, Registers, etc. It 
Flat -Pack mad Dual -in -fine, R Assorted Pieces 20 

BCIO7 OCP7I 

I 

IMPORTANT NOTICE WE HAVE NOT CHANGED OUR NAME OR AMALGAMATED 

BCI08 5/ ORP12 Ó Ó WITH ANY OTHER PAK FIRM. YOU CAN ONLY OBTAIN 

BCIO9 EACH ORP6OEACH 
OUR ADVERTISED STOCK BY SENDING TO 
BI -PAK SEMICONDUCTORS, 8 RADNOR HOUSE, 93 -97 REGENT ST., LONDON, W.I 

BI-PAK SRARARRE SADSMCflON QR MONEY BACK 

WEYRAD 
COILS AND I.F. TRANSFORMERS IN 

LARGE -SCALE PRODUCTION 

FOR RECEIVER MANUFACTURERS 

P.9 SERIES 10 mm. x 10 men. x 14 mm. Ferrite cores 6 mm. 472 kc/ s operation. 
Single -tuned I.F.s and Oscillator Coils. 

P.55 SERIES 12 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 
Single -tuned I.F.s and Oscillator Coils. 

T.41 SERIES 25 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc/s operation. 
Double -tuned 1st and 2nd I.F.s and Single -tuned 3rd I.F. complete with 
diode and by -pass capacitor. 

These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required. 

472 kc /s operation. 

OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 

On the most up -to -date and efficient machines backed by a skilled assembly labour force 
for all types of coils and assemblies. 

WEYRAD (ELECTRONICS) LIMITED, SCHOOL ST., WEYMOUTH, DORSET 

WW -131 FOR FURTHER DETAILS 
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SUPERIOR QUALITY 
NEW RESISTORS 

High Stability Carbon Film Low Noitc 

{W 5% E24 series 5.112 to 330k1! 1/10 doz. mixed; 14 6 per 100 mixed. 
}W 10% E12 series III to 4.752 only. u above but 4d. extra per resistor. 
1W 10% E12 series 4.70 to IOMt2 I'9 doz. mixed; 13/6 per 100 mixed. 
{W 5% E24 series 4.75! to 10M12 2/2 doz. mixed; 17/- per 100 mixed. 
I W 10% E12 series 1012 to IOM12 4d. each; 313 dor. mixed. 
1/6 per 100 less when ordered in 100's of one ohmic value. 
PLEASE state your choice of values in mixed quantities. 
Quality carbon Skeleton Pre -sea, fit 0.Iin. matrix: 100, 250, 500 Ik, 2k, 
2.5k, 5k, 10k, 20k, 25k. 50k, I00k. 250k. 500k, IM, 2M. 2.5M SM 10M12. 
All values available in horizontal or vertical mounting. I/- each. 

Volume Controls: 100, 250, 50052 and series to 10M12 linear, 2/3 each. 
(Carbon track) 5 k, 10k, 25k11 and series to 5MI1 log., 2/3 each. 

Electrolytics: 5, 10, 25, 500,F 10V 9d. S0V Ceramics: .01, .02, .0SpF, Sd. 
Mullard electrolytic:, sub -min. 0426, whole series stocked. 

PICK OF THE NEW SEMICONDUCTORS 
Silicon, many types including: 
BC107 45V 0125 -500, 4/- BCI67 50V 13125 -500, 3/- 
BC 108 20V $125 -900, 3/11 BC 168 20V 0125- 900 2/6 
BC 109 20V 3240 -900 4/- BC I69 20V $240 -900 2/9 
BC109 and BC169 are low noise types. BCI67, -8. -9 are plastic. 
Best value in High Power: 2N3055 117W 100V, 16/6. 
Best value in Field Effect: MPF105, gm: 2 to 6mA/V, 10/ -. 
Also: 2N3702, -3, -4, -5, 4/- each. 2N3707, 5 / -. 262926 from 2/6. 

Germanium, many types including: 
Low noise: 2G308, 6/9; 2G309, 7/9; NKT275, 3/6. 
General purpose old- timers: 2N1304 (NPN), 2N1305 (PNP), 4;- each. 
Best in High Power: NKT403, 16/3; 2N2147, 16/9. 

Miniature Silicon Diodes: (5940, 30V 75mA., 1/3. 

Other Diodes: 0A47 (gold bonded), 1/9; 0A91 (115V SOmA). 1/3. 

PEAK SOUND PRODUCTS 
CIR -KIT No. 3 Pack, 12,'6; adhesive copper: 5ft. x ¡in. or f(in., 2/ -; 100ft., 30 -. 

Perforated board 0.lin. matrix, Sin. x 3 1in., 4/ -; 21in. x 31in.. 2/6. 
Transistorised Stereo Amplifier Kit type SA8-8, LI0 /10/ -. 
Cabinet. L3; Power Supply Kit, L3. Post free and 15% discount! 

ALL GOODS BRAND NEW NO SURPLUS FAST DELIVERY 

DISCOUNTS: 10% over L3; 15' .. over C10. P. & P. I / -: free over CI. 

Send 1/- for 1968 Catalogue. Contains data and equivalents. 

ELECTROVALUE 
6 MANSFIELD PLACE, ASCOT, BERKSHIRE. 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS1115, 1S5, 11'1, 351, 3V1, DA F91, I)1,91. 1)F(11l, 1)1,1)2, 1)1,91. 
et of 4 for 16/9. DA F96, 1.F96, l)I96, 1/I,96 4 for 25. -. 

074 4/6 1071 16/- 11796 6/- EFH9 5/3 PCL23 9/- UBL'tl 91- 
lA5(iT 6/- 10P13 14/6 0H77 41- F:y91. ale PC1.84 7/6 l'CYrI 6l- 
1A7oT 716 12AT7 5/9 DH/41 l5/6 EF97 716 PC685 6/5 UtX714 7/9 
1H56T 715 12A1'6 419 DK32 719 EF183 6/6 PCIA6 8l6 UC(136 6/6 
1N50T 719 12.4117 4/9 10191 616 EF1S4 6/6 PENA4 6/9 l'CF80 11/5 

1R5 516 12AX7 4/9 I/K 9 9/5 EH90 6/6 PEN36C16/- UCH42 919 
1x4 4/9 12K /BIT 716 DK96 7/- RL33 6l9 PFL20015/- UCHeI 6/6 
1145 5/9 2011 10/6 DL33 6/9 EL34 9/6 PL36 9/6 11CL62 7/6 
1T4 5/9 20L1 1619 DL36 5/- F1A1 9/6 PLeI 7/5 UCL83 9/5 
s5 A2 7/5 20P1 11/9 DL92 4/9 FL84 4/9 PLS2 6/6 UP41 1016 
3A5 616 201'3 14/9 DL94 5/9 1. L90 61- PL83 7/. UFHO 7/- 
384 4/9 20P4 17/. DL96 6/6 F1.95 5/- PIJ84 6A UM 6/5 
3V4 519 '261;4oT11/4 DY86 9/9 FH34 15/9 P12.00 151- l'IAI 6/9 
51140 416 3011 7/- DY87 5/9 1. 11S0 519 PL504 16/6 l'1A4 501- 
5V4ü 5/- 30('15 11/6 EABCti106/6 F518 6/9 PLH20 19/- UI.44 6l6 
6Y3oT 5/9 30017 1516 F.AF42 616 F1484 6/6 PX25 10/6 1'Y41 7/- 
5240 7/6 30('I8 9/- F.B91 5/5 FH87 7/6 PY3't 9/6 1'Y85 61 
6130L2 11/9 30E5 15/. E(.YtO 5/9 FY51 7/. PY33 916 VP411 10/6 
6AL5 5/5 30yL1 15/6 E(xn0411/9 1.v86 6/5 PY80 6/5 VP132191/- 
6A116 5/6 30F1.141916 F,BC33 7/- 97.40 7/6 PY61 5/5 Z77 5/6 
CA(J6 4/9 :40L1 51- EBC41 N- F Z41 7/6 PYS2 61- Transistors 
6AT6 4/- 301.16 14/- EBFHO 5/- F260 416 PY83 6l9 A('107 aló 
6AU6 516 301.17 15/- E111,89 619 7761 4/9 PYSB 7/3 A1)I40 74 
613,01 4/6 30P4 l5!- K(X;sl 3/9 KT61 5/9 PY80n 6'9 A1,102 15/- 
68E6 4/5 30P12 11/- EoL782 4/9 KTSl PV/401 69 AF116 5- 
6ölie0 161- 30P19 12- K(Y'83 7'- N7s 14;9 1519 6/6 AF116 5;- 
611J6 6/9 30PLI 15/6 EC7774 66 Pt:s6 9/6 1520 15/9 AF117 SIS 
81,13 5/6 30PL13 14/6 E01:66 4/9 Plwx 9/6 TH21C 916 AFI18 5/- 
6E14 9/- 30PLI414/5 ECFHO 7/- PC97 6/6 1'25 11/6 AF124 716 
8F23 15/6 35L6oT sf- ECM 619 PC900 9/- 1'26 11/6 Ailla 7/4 
6K7í; 141 35W4 416 ECM 91- Pt1714 6- 1:47 1516 AF126 7/- 
61080 415 36Z40T 5/. EC1436 61- P(x749 1016 t:49 1516 AF127 516 
6LIS 61- 6063 15/6 I1(:H42 101- PCCI69 9/9 1:52 4/6 OC26 61- 
61/60 5/4 AZ31 9/- ECM' 6/0 PCr671 7,- l'ls 5/6 0C44 3l9 
6V60T 616 036 41 Itl'H64 619 PCFS2 6r. U111 11/- 0C45 3/3 
6x4 3/6 8729 1514 MC L80 6/9 PCFß6 919 U301 15/4 01.71 3/6 
6150T 619 lX'H35 9/- ECL142 619 PCF80011/6 UsOt 15/9 0(72 4/9 
7116 10/9 DAI i2 7/3 1cCLß6 6/5 Purists 7/9 UABCS0615 0(75 6/9 
7117 71- DA F91 3/9 EF:19 519 PCF602 9/6 I!Ar42 7/9 OC61 516 
7(:5 15/- DAF16i 61- EF41 9'6 PCF605 9/- i1B41 6/6 0041D 34 
71:6 5/9 D(XYxI 6/6 Eyso 4 9 PCP/4061116 l'BCaI 72 01772 6'9 
7117 5,6 DF33 7 9 EF85 66 PC178081a;6 UBF40 6'- OMB 5, 
71'4 6/6 DF'91 219 EFß6 615 PCL82 7/3 1BF89 619 OC170 5/6 

READERS RADIO 
85 Torquay Gardens, Redbridge, Ilford, Essex. °; ;;;° 

Postage on 1 valve Od. extra. On °_ valves or more, postage 6d. per valve 
extra. Any parcel Insured against Damage In Transit M. extra. 

Wireless World, April 1968 

Are you keeping up 

with the Jones's? 

V I 
CANNON JONES MK. II 

Space Age version of the most 
popular connector of all 

Snap on cap gives 
top or end entry 

Attractive two -tone grey moulded cover. 
All moulded cable clamp - no tools required. 
Front release snap -in pin and socket contacts. 
Complies with European Safety Requirements. 

Plus Jones simplicity, versatility and rugged reliability. 

Literature available from: 

P.S.P. ELECTRONICS LTD 
228 Preston Road. Wembley, Middlesex 

Tel ' 01-904 9521 

THE CONNECTOR SPECIALISTS 
M.O.T. Approval Number 12638 

and 

A.W.P. ELECTRONICS LTD 
Rowan House, Smallfield Road. Harley, Surrey 

Tel : Horley 5481 
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HAMMERLUND SP8003X COMMUNICATION RECEIVER 
Il,gh quality voananni,at i,,n rev el, el. Freda.. - 

:ANION. in 0 .witched bands, also M crystal 
lability o111.01% tn. 'totter. Second chauut ,. 

red spurimer rrspowt are are least 111,,d It 
tit h 2 0, co I U. 13 Kcis. Crystal filter with, rv.tI pr.-- 

11m 2e. ,alive reverter operate. (non:- 110 2'111 

I' -. irrt work lug oiler, £125 rt work.. 

HALLICRAPTER SSA. 27.s to 143 VIr1. in :1 l'an.t.. V.)I. r.)I, 
rarlable It.F.O. 110/2311 V. 30 011 r. Fled ola.s condition. i'Ily te.1e'I, £50. P. a P. 4u -. 

8209 COMMUNICATION RECEIVER Ito 26 Mch in 4 hand.. 
. HI. P.M. cariabit. ILEA/. Ituiltdot .peaker sud ti V. DA'. µ.w rr 

, rk (new condition). £18. P. a P. 29/. 

CR100 MARCONI COMMUNICATION RECEIVER. Mn Kris to 
m Mr/. in It band.. t.Yy.tal filtrr II.P.O. ti R.F. dage.. NM.. 
miner. 110/230 t'. 50/611. . Nr,,. Folly t.trd. £30. l'. .x 

CR 100/N MARCONI COMMUNICATION RECEIVER. 13 I:. - 

' 2e. Mc /s In u bands. Hullttu crystal calibrator. A.V.I,'. 1- NS 

ypans filter. lfnilth, gwaker. co.' working order. £25. 

B40 MURPHY COMMUNICATION RECEIVER. High gosh"y 
lu raire receiver. 1150 Ke'. to In ils /s. lu S bands. Two R. P. 
'age+. 3 I.F. otages. Bypass filter. Noire Limiter. 11.P.O. 

II.11t ht speaker. 230 V. 311 /00 ti;.. Folly tested. Perfect e.,n. 
neon. 14£2,10/ -. P. a P.33/. 

141. L.P. yeratoa of above. 13 kc/s ta 700 Kcis. l,, 3 band.. 
.'crlecl ea,,dltlon. Fully te.trd. £15 P. a l'.:15/. 

BCSS1 FREQUENCY METERS. 129 to 20 Mc /., with imiltb 
Uiui.try stabilised 230/260 V. AA:. power pack In first clar. 

m ittiuu with calibration chart. Fully tr.ted. £45. P. a P.15 

T.F.B01111/1 MARCONI BIONAL GENERATOR. Frequency 
range 12.406 Mc!. in five ranges. Directly calibrated frequency 
dial. Output wave! : C.W. sine wave A.M., intentai mnlu 
lati n frequency 1.000 cis output: a al. continuously earl. 
able directly calibrate) from 0.1µ1'0.6 V; b. high -rap to 1 V. 
M.dulalel for 2 V. Iodated. output impedance 60 ohm.. 
Fine frequency tuning control. carrier. On /,M switch, built -h, 
crystal calibration for Y Mc /s. and 10 Me/a. Stabilised soilage 
.oppi. In perfect working order. £118. P. a P. 00/. 

CT81$ MARCONI SIGNAL GENERATOR T.F.9$7. Caver. 
515 Reis tu 30 Me /. in 8 switched range.. Effective length of film 
scale is 50ft. Output level variable 1e. IIB steps fmm 1 uV to 
100 mV (75111. Aso I V. ontpnt down to 0.103V. from an nutlet 
at 7.8 (1. 1111. 10041. at 400 e!. 1 kc /., t.0 ice s and 3 kc /s. P.M. at tre 
quencles above 384 kcy.. Variable towel. depth deviation. Crystal 
calibrator 200 kc /s and 2 Me /s. Monitor speaker for beat detec- 
tion. Folly metered, blower cede,). Pancllnatk. A.lt. mains, 100 
tu 160 and 200 to 280 Volts, 45 to 100 eI.. 17 x 201 x 17;1 ,,. 
Weight 117 Ills. Folly teste,) awl guaranteed. lo ,les- IS boo. 
£65. P. a P. 50/. 

TF885 MARCONI VIDEO OSCILLATOR. se.,. .,',, - 

3 31c s Ili 2 hand., opiate out oltpot 311 _ 
. I: "i 

ils, with ralihratr'1 "alto, Meter. row, . ß,1,n1, I.,n 
2110 /230 V. .1.1'. Pint ria.- condition. Evils l -d-1. £110. 
I. P. 43 . 
DOUBLE BEAM OSCILLOSCOPE TYPE BA. Ti,,., l'a.. 2 cis b. 
7.10 ko s. Hawks I. h p 

qt1, 
3 V . Calibration al marke rap t . 

Inn K r/ am 11 Nc. lou'lele Wilk Vr , " Iwr nt loulu4ruallol- 
1 circuit. 100,230 N. 30...s. Pint -hr..,.nlRkn. Fu llyy I,.trd. 

22210/ - P. a P. 33 -. 

APO VALVE TESTER. Will t.-.t ohi Mot modonl taker. In 
. nrrriu'ru.'. Sow co'ditl "I. 218,101 -. P. a P. 17 /0. 

COLON$ T.C.S. TRANSMITTER AND RECEIVER. Freq. 1.3 
to 12 He;. in 3 baud.. P.F.O. and crystal control. 23 IV... Mimi. 
In good condition, in l'oie., £18. P. a p.:10,. 

CANADIAN MARCONI C62. Errol. 1.75 N.d-, to In Me /. i' a 

bawls. Power t'' lot 11173 W. It.T. I In W. C.W. t'nlllplete .tat ioo'. 
Ili new e,,,,, im,. 12 V'. D.C. U'nrkl ,,g. Folly tested. £50. 
I'. a P.M' .. 

SI SETS MK. II TRANS -RECEIVER Y.H.F. 40 to 40 M.W.C. 
nom,1.1. 70 -. l' ., I'. 7 

Se SETS WALKIE TALKIES. 40.42 Mc/. Crystal roulndl.I. 
4 channel.. M,,.I, nn design. 80' -, P. a P. 7 IL 

1344 V.H.F. RADIO TELEPHONE. nn tit 06 Holltlo 12 Y. 
It C. power pack. 57. P. a P. 13/. 

No. 52 RECEIVERS. FIRST CLASS CONDITION. TESTED 
£8 10 -. r..t P. 1710. 

INVERTERS. LELAND AIRBORNE PRODUCTS. Y. to 
Input. Output 1ló/200.116 V', 2.2.0 a .3 P .9e. ,, p- - 
I. :f: l PH. With bnlltI,t . 0011 en. £20. l'. n l'. _.. 

STANDCO VIBRATING REED FREQUENCY METER. :11.2 to 
4e. 1.0 1:10 V. Panel mount :1'.u,. du. 1 /S't,i tpuunt. 
50 -. r. a P. 6 -.. . 

BECKMAN EXPANDED SCALE VOLTMETER. 103 In 125 V. 
I.I. 3;1,,. panel ulom,tlug. Evyp,li l''t. 50-. P. ,t l 

CORNELL DUBILIER RADIO NOISE FILTER. I' amp-. , 

I.000 cycle., 8/8 l'. a l'. _ 1. . AL. 20 man m..lel.. 10 6 

HELIPOTI V 1,000 OHM LIN. TOL, :l ^,,. 30/ -. P. a l' 
Ten turn. 

ELAPSED TIME INDICATORS. 9.11119.11 he.. 113 
..3 W. 25/ -. 113 c. 300.420 r,t,,. 30/., P. a I'. 2/. r:h.. 
,,,'amt ing I; in. 

ALLIED CONTROL CO. INC. RELAYS. 4 PDT soil. 
1 snip. 20.6 V'. D.(. 2011.'hm. lila. Ila., L. I;In. >. 

'I,,,11. 301 -. P. a P. _ O. 

e PDT CONTACTS 5 AMP. ... -) t . 11.C. 200 .11111. 40 -, l' I 

ELECTRONIC SPECIALITY CO.. VOLTAGE SENSOR SEALED. 
: I PITT. t'Ilo.tabl1' dr. q' "a1. pick al'. 24 to 31' V. 311,,. Rom, 

I s i,,. o i.11 t,. e0 .. P. a P. 3.0. 

CUTLER A HAMMER RELAYS. SEALED. 3 P.S.T. 100 AMP. 
CONTACTS. 2+ t. U.C. 45 -. l'. a 1'. 3 -. 

1 P.S.T. 200 AMP. CONTACTS. 2.S t. D.C. 25 -, P. a 

1 P.S.T. 50 AMP. CONTACTS. 2,4 V. lar. 20 -. 1'. a l'. a - 

3 P.S.T. 25 AMP. CONTACTS. 2+ V. III'. 30 -. t'. a l'.:1 

1 P.S.T. 200 AMP. CONTACTS. tlso U.P.S. T. lu mop. nods ' t . 111'. 35 -, P. a P. 4 . 
III ol'."c ' - ' ' t , o ill stook .nt i.lnrlorily on 12 t "Its D.C. 

1 P.B.T. 60 AMP. CONTACT COIL. I I3 V'. V.t'. SII or llul r.p. 
25 -. P. a P. 3. -. 

A.O.A. OF AMERICA TIME DELAY RELAY. 2 P.I1.T. Ila,., 
moo.. ln..r.. 90 V', G.C. roil. Length i I. - 1;11 50/. 1'.., 

A. W. HAYDON CO., INC. Time delay relay.. 4 l'. D.T. tt 
thr.0 relays In the following time.: 1 @1u- 15.3uI 15.1.. -. 
.l i0.tm1 .vc.. 2x V. DA'. 2, r I o I :h, Lorke o1 spph.,.n 

WE HAVE A SELECTION OF MINIATURE SYNCHRO. RE- 
CEIVERS. TRANSMITTERS, TORQUE CONVERTERS AND 
GEAR TRAINS. ETC. 

VARIABLE RESISTORS. in oh ,,,. 4 amps. 17 6. P. a l'. 3 

SMITHS 8 -DAY WALL CLOCKS. .'.wrll,d , -. ,I.,'mnl. 
1e,,1 timekeeper. 60 -. l'. a 1'.:1' n, 

SEND 3/6 P.O. FOR CATALOGUE 

G. BURT 
13 PROSPECT PLACE, 

HYTHE, 

NR. SOUTHAMPTON, 
HAMPSHIRE. 
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We supply B.A. Screws, etc. 
phosphor bronze and nylon to 
the Commonwealth. 
We can also offer early delivery for 
of screws, etc. with Metric Threads 

Please send for List W9'65 (WW) 
WALKER- SPENCER COMPONENTS LTD. 

5, High Street, Kings Heath, Birmingham, 14. 
Telephone: (021 for STD) HIGHBURY 3155 (Sales) 

¶/ ti 

in brass, steel, stainless, 
laboratories throughout 

many sizes 

i 

JJ JUNIOR 
FROM STOCK 

DECADE 

BOXES k4 
RESISTANCE 
BOXES 

ACCURACY 0.4',, 

Suitable for use at high frequencies 
MODEL 
11 5 Decade 0 to 
!2 5 Decade 0 to 
13 4 Decade 0 to 
14 4 Decade 0 to 
15 3 Decade 0 to 
J6 3 Decade 0 to 

BRITISH 

MANUFACTURE 

WITH 12 MONTHS GUARANTEE 

.1 11,100 ohms £13 12 
11,110ohms [13 8 
11,100 ohms LIO 8 
1,110 ohms CI0 4 
1,100 ohms C7 12 

110 ohms L7 8 
CAPACITANCE BOXES ACCURACY I% S00 V. DC Wkg. 
MODEL 
1CI 100 pf to 0.1 I I of L10 8 
JC2 30 to 10,140pf CI1 4 

1. 1. LLOYD INSTRUMENTS LTD., Brook Ave., W h, Southampton 

. I i TOUR ELECTRICITY BILLS BY 
HALF. FINGERTIP CONTROL OF ALL 
KLECTRICAL APPLIANCES I'P TO 
1000 WATTS HEAT. Vary the heat of your 
ELECTRIC FIRES. Ideal for ELECTRIC 
BLANKETS, household IRONS, niuuuer 
your ELECTRIC KETTLE. Excellent for 
sI'N -RAY LAMPS. LIGHT. Control the 
brightness of all household LAMPS, 1mn, a 
glimmer to full brightness. Ideal for SPOT 
LAMPS. ARC LAMPS. etc. Useful for 
FLOODLDIHTS. SPEED. Controls the 
.peril of ANY ELECTRIC DRILL, for any 
application. Super for LATHES, 11121S- 
DEN111, FOOD MIXERS, VAl'1 , 51 

CLEANERS, WASHING MACHIN hs. 
SPIN DRYERS. HEDGE CUTTERS. 
WILL CONTROL ALL AC /DC MOTORS 1 TO 2 H.P. These units must not be 

,,,fusel with ordinary resistances and 
rhe.etal. 11101 waste power. Cotained in 

tr,ng metal with attractive facia control 
panel, Came ito grey, size 110W 0 x 6; x 2;in. 
SIMPLE TO COE. No specialised know- 
ledge required. A unique. electronic achieve 
men). contains 7 semiconductor, thyrston 
and many micro miniature components. 
COMPLETELY SAFE AND APPROVED. 
New improved Model Mk. 4. Price 512/10/ -, 

awl hour. 101. Special discount for 
Schools, t',,ivenities, Research Esab. 
li'hwr,,t. and Hospitals. 

COLLAPSIBLE AERIAL A 
IN 5 SECTIONS /'" fully 
CLOSED 13¢ adjustable 
OPEN 5 -6 / highly efficient 

-BASE whip aerial. Made to 
exacting specifications. Cop- 

per plated sections. Brus base. 
An ideal aerial for TX /RX use. 
Easily adaptable for cars, scooters, 
walkie talkies etc. Brand new in 
maker's boxes. Only LI each, 
post and packing 2/6. Two aerials 
for 35/ -, post free. 

NON N pTlo 
MNI ER Dlhi 
Pi - 
TR. G.D.X20.C. 

-4 

Ilratnl new fully Iral,sstorsel Con kats,,,' Res leer. 
Speclficatkms: 4, complete ranges 660 Re /s to 30 Mc /s, 
overing all amateur bands. shipping sal trawler bawls, 

and broadcast hand.. A highly efficient double tune) per - 
het. co notarising R/ F aerial tmdug sect ion. A.V.C. and boo ill iu 
ILEA). for C.W. or SKIS reception. Ideal for fixed or 'mobile 
reception. With 'weaker and headphone output. Hamer 
Mashed ',oboist Merl rase of pleasing endow design. Sloe 
approx. l' o 7 1itn. Itril i.l, ma illactore. Due to huge 
purchase we can offer thew excellent receive. at less than 
half their normal price. l' plrte with handbook. .5,,a- "e linel for 111prarel performance. Price 218/101 -. 

rt. 13/. Headphones it require) 16/- estes. p.p. 3/0. 
FREE, FREE. Font onlen reeivel up to Mn days after 
pnblkalkw date of Iii. advertisement will receive In. a 
wonderful lwltery ,l i1'.inator enabling you ,e. ram this 

and hoot Ira',.tor radios direct anon the Hain,, 

rito//' /0114/$01G 
Die/tir 

from a 

12 Volt CAR BATTER 
A Superbly designed POWER CONVERTER (de- 
luxe model). A 12 volt INPUT give. 0200 /240 toit 
01T PUT. Enables yogi to run nip to 220 watt 
AC, OC Th:LRVISION lighting and ePliploenl. 
Thmtsa,,ds of uses. Indispensable to raeswn ,,en. 
Workshops and Garage.. The Huit is contained in a 

mkt lonrel steel care. Colopletr with a 
connecting leads, battery clipa and hall h,rtructinu.. 
Ready to connect op and one. List Price over 0311. 
Our price while .t.wk. lao) £6/19/6. carriage 12p1. 
C.O.G.:t/n extra. 
MULTI PURPOSE. EXTRA HEAVY DUTY 10 V. 
D.C. ROTARY BELAYS. With 1 pair Mots duly 
II. P. G.T. contact, plis mngirrom low rgirrent 
uln tarir, Metal Ilaseplate. Psolill terminal bl.wk. 
Ideally .ultable nor heavy current switch img. 
Suitable for aerial change.. er nuits or in 
electrical system.. Price 8. -. p. l'. 2;e.. P. oar 1 £1 
poet free. 

;';GL1B 
e1i 

UItIiiI1I 
DEPT W.W.S. 24 CAWOODS YARD. 

MILL STREET. LEEDS. S. 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 

THE VALVE SPECIALISTS Telephone PRIMROSE 9090 

47 NORFOLK ROAD, LITTLEHAMPTON, SUSSEX. Littlehampton 2043 

Please forward all mail orders to Littlehampton 
ALL GOODS LISTED BELOW IN STOCK 

011 /l- 
082 L- 
OCI 413 
1A3 1N 

lA7GT 7/5 6CD6(4 19 6 7B7 7/- 
100 419 8C^H6 8- 705 N/- 
1135 11- BCRV 12 - 71Ó 
1118 Sl5 6D3 7 6 7H7 L- 
19131 61- 6138 3- 707 1115 
1FD9 511 691 9 6 7V7 61- 
106 5I- 69611 4- 714 6/6 
1H60T 71- 8912 3 3 9BW6 91S 
11.4 2 6 6F13 3 6 907 7l5 
1LD6 6 - 6E14 15 - 1001 5l- 
1LN6 4 861,16 10 9 10C2 121- 
1N6GT 7 9 6F17 12 6 10D1 7/- 
1R6 4 9 6F18 8 B 10132 111S 
164 4 9 6E23 11 e 1091 151- 
186 3 3 0t94 10 - 1099 9/- 
1U4 5 6 6928 10 6 10918 9l- 
1U6 5 3 61,32 3- 1OLD1110h 
2D21 5 6 61180 2 6 10913 18/41 

3A4 3 6 6H6OT 1 6 10P14 16/S 
SAO 8 - r1J6O 3 9 12A6 5/- 
387 5- 6360T 4 8 12AC6 
3136 3 9 628 3 - 12AD8 
3Q4 S 3 6J70 4 9 I2AE8 
3Q60T 6 e 6J76T 8 6 12AT6 
384 4/9 6K66T 5 - 12AT7 
3V4 11S 
50401 819 
51,4(1 4/9 
5V'40 51- 
6YSOT 6/9 
223 7/8 
8Z40 7IS 
613012 1116 
6A80 715 
BAC7 61- 
6A07 619 
OAKS 
6.406 III- 
6A1.5 21O 
6AM4 15/S 
6AM6 3/3 
6AQ5 416 
6AR6 90/- 
CATO 019 
6A1'6 6/S 
6AV6 S/- 
81166 4/S 
BBE6 4/5 
BBHB 5/S 
6026 7/- 
BBQ6 4/6 
6BQ7A 71- 
sBR7 51- 
613118 5/- 

El DI 
t:Y'el 
E Y83 
0164 
EY'86 
EY67 
EYN 
F.Y9B1 
t.Z3D 
F y,40 
1.7.41 
F'.80 
Eztll 

8867 15166V60 16 2oP2 11 6 131- DL96 SI-IEA1M21 915 EZ90 3/6 
6BW6 - - 6X4 !e S0L1 15 - ^^: ]1;9 DM70 5I- RCH33 51/6 FW4/5004A 
66W7 S 6 «XaOT 5/3 90P1 1741 +, 2- DM71 9/S 5.01135 5/- FW4/60W/e 
6C6 3 9 6Y70 1//9 20P3 151- 1^_ I 10 'e DW4I310 I E0H42 619 0Z30 715 

BC9 10 9 7116 11//9 20P4 1710 571a 10- 515 ECH81 615 0232 91- 
20P5 17/- 7193 40 6 DW4/600 FC883 71- (1233 13/5 
2bA60 715 -47L 2 6 B:6 1,1184 5/5 GEN NI- 7471 
261.1(1 419 Á1tl34 20 - DIM 6 9 LCL60 5/- 0Z37 14/8 
2818 6/- AC044 14/- DY87 6 9 F.l'162 5/- 9AHC809/3 
25160 515 AC9pEN RSOF 54,- t:l'L63 5/- MIA 715 
25Z413 61i Ul5 E83F 84;- FCL84 11/- HL13C 41- 
2626 71- AC2PEN/ atom 12/ EC1J15 11/- 311.22 101 
26260 S/6 DD 19/4 0180F 17%6 ECL)10 7/5 HLSSDD6/- 
30C1 7/- AC6PEN4/9 EA60 116 F.CLL800 HLIIDD 
SOC16 18/5 AC/PEN (5) EA76 13.- 30/9 19/6 
S0017 11/- 1915 RABC80 S1- I 922 1316 HL42DD91- 
S0C18 916 AC/PEN (7) EAC91 3 1 1 F36 /- H74309 2616 
30P5 111S 19/4 EAF42 7 6 I F37A I- HVR2 S 9 

3091,1 111- AC/TRI EB34 7-6 I F39 I- HVR2A 8 9 

309L19 15/- l0i- F.B41 4 9 1 F'40 /9 IW3 a 6 

SOFL141315 AC/TP 19/6 EB9I 2,3 IF4l ;- iW413506l6 
SOLI 51- AC/VP111- EBC3 50 6##V2 6 I W4/6009/- 
30L16 14/- AC1VP2111- S0041 7 3 ##'50 6 E13032 1111/5 

30L17 15/- ATP4 L'S #:BC81 63 #F54 - Kt'35 131S 

30p4 11/5 AZ 8- EBC90 39 IF73 6 IS L35 1116 

61- 30P4MR AZ3l 7 9 EBC91 6.- k F80 6 K 113 21/7 
5/- 13/- AZ41 6 6 EBF80 5 9 k F13 9 KT! 61- 
716 30919 Il)- B163 106 EBF13 7,- 1F15 8 KTN 15/- 
4/6 30,19 11/- CL33 199 FBF89 b,9 6 F86 3 KT32 419 

3/5 30PL1 15/- CVe 10,6 EBL2I 10 3 k FNO 9 KT36 20/1 
4/9 3oPL1316/- CYIC 4/S E1.12 4$ k F91 3 KT41 11/6 
416 a0PL1416/- CY3I 7/9 EC63 1! 6 I Fiel 6 KT44 5/9 
//S 3OPL16151- D16 11/6 0054 e.- IF97 - KT61 131- 
4/5 35A5 151- D43 H- RC70 4 9 I F98 - KT83 41- 
9/9 35160T 6/3 D77 Sl3 RCN 11 6 11,183 3 E 16 15/5 
5/- 36W4 4l4 DAC32 71- EC88 11 - I F184 3 KT74 13/5 
5/3 3533 10/- DAF91 3 3 F.C9l 4- I4490 7 6 KT76 7/5 

1201 17/5 357AGT 414 DAF96 6,- F.092 6 6 # L92 3- KT138 37/6 
12J70T 5/6 36260T 5[/9 DCC9O 8 - t:(C31 15 6 # 1.33 12 - KTW81 5/9 
1205 5/- 60A6 31/19 DD4 10 6 ECC32 4 6 I. L34 9 6 KTW6212/5 
12K70T 2/5 S0B6 S/S DD41 116 EIC33 29 1 I 135 10 - KTW83 61- 
12080T 7/9 6006 1/S DDT4 7 6 E(C34 29 6# L38 8 9 KT7.41 51- 
12Q70T SIS 5001)6041/- DFS3 7.9 tXY.'36 4 9 t I-37 16 e L63 3/9 
128A7GT 60L60T 5/- DF91 21e F.CCY0 96 1 L4l 8- LI'2 3/6 

619 72 5/5 D996 6 - ECC'81 3e kIA2 -6 MHD4 7/6 
12807 41- 86A2 3/S D997 10 - ECYxt2 4;6 # L+l 8'- MHLD812/6 
128647 31- 90A0 57/6 DH63 6- ECC'A3 4 e 3 1.63 6 9 ML6 61- 
12837 6/- 90AV 57/8 DH78 3.6 ECC84 6- k L84 4 6 MI'121144/- 
128K7 6/- 9000 64/- DH77 39 ECC85 1/- E1.85 7 8 51 X40 131S 

195Q76T5/- 90CV 63/6 DM81 10,9 FCC88 7/- E168 8- N78 35/4 
128R7 1/- 9001 151- DK32 715 FCC189 9/- 0191 2 6 N339 56/- 
12Y4 31- 160H2 14/5 DK40 101 EC4'807 I 

EL95 a- PNI 3/6 
1497 3A 1600`2 H- DK91 4/9 !7/- ELLBO 13 - PABC80 715 

1487 I9/5 161 IL- DK92 7!6 EC'F80 7/- EM71 14 - l'l'88 9/9 
IS 13I5 18HT 35/- DK96 5,6 ECF82 6/6 EM80 5 9 l'C88 91- 
19 10/6 301 50/- DL33 6/6 ECF18 5/5 EM81 69 4'495 5/9 
19AQ6 14- 302 15/5' DL35 4 9 EC'F804 EM84 6- l'C97 6H 
SODI 13 - 303 16/- DL9'1 49 42/-'EM88 11,- PC900 5/- 
20D4 20 5 305 16/6 DL94 6 6 F.C'H3 53/3 EM87 6/6 PCC84 5/- 

6.8 rl'C+5 69 pl, 1; 6 Ca 5 Ail 56 41-'ßc1l+ -- l'(v'++ 108 LI^ 96 I;! 49 t.'157 /1/-, B11110 
9- PCC89 9.9 61L. 8 9 C7.1 4,6 O'd76 6;- öFYLu 
96 P(X1189 113 R52 7/6 U76 3:6 xi' 166 II- 131,1-51 

6 - PC9tl0 7/- RK34 7/6 l'101 19 6 t.'167 121-! BFY52 
e- PCF82 51- 8P13C 121i U107 171 t'166 7151 BFI64 
7 6 PCF84 SI- SP42 111 U191 12 - 1r169 09 BF159 
8- PCFtlB SI- 8P61 Si- l'261 10;6 tu'176 11rI BF163 

e g PC'P802 916 TDD4A1711 U212 11/3 ACY17 LY BF173 2 e C.F.X6616h1 Olîl 
66 PC'F806 916 TH4B 101- 11301 1111 ACY18 6f2 BF180 12- uoTS 6l-I0Cî2 
3;9 PCF80611/6 TH233 Si. 1.1329 13/6 ACY19 gls BF1146 8- MI 2/10. 0073 3 1 

4/3 PC980811/6 TP2620 716 U44.13 61S ACY20 4/9 BY100 S e M3 1/101 (X74 
PCL81 9/- TYtlBF U404 7/S ACY21 6l9 BY101 11 8 OAS 1/11 0075 

6I5 11110 U801 161- ACY7J 115 139105 10 6 OA9 21e' 01-;/i 

PCL63 10/3 UABC80613 VMP40171- ACY28 416 13Y114 e,6 0A10 6'6' 0'77 
PCL84 4/3 UAF42 91e VP2 814 AD140 51- BY120 ele 0A47 21- l8'7e 

PCLBa S'3 UB4] 1616 VP2B Ol6 
AFÌdd 

St- 
B2a.36 

4/- 
-I00Ai0 51- Ot!' 

PCL80 8 3 l'Beal 516 VP4 1416 1 

PCL8815- 1'B031 515 VP4A 14/SAF114 1- BY238 41-'10A79 119,OC'ö1 

PEN45 - l'BF80 CC Y'P4B 111- A9115 31- BYZ12 61- 0A81 111 OCYID 

PEN4oOl. 111F89 6,9 V'PISC 71- A9116 L- BYZ13 61- OANS 115 OC7GM 

196 U6191 9/- V'P23 I/6 AF117 5/4 CG12E 41- OA88 4/- OCN1Z e 

PEN46 4- CC92 5,11 V'R76 811- AF119 51- C0649 4/-; 0A90 CO PER PAIR 

9E0363 9 6 UCC84 11- V'R105 6'- AF124 715 GDS 5/5 OA91 1/9 0012 2,3 

PEN384 UC(áá 6/e VR150 61- AF126 014 (IDA 5/SOA96 1/9 O012D 26 
11 e UCP80 N3 V'T61.A 7 - AFI26 71- OW 6l5 

l 

0A182 /I- 0083 L- 
PEN453 Ì, Ü Ì 19 UCH42 S18 VI120 12/- AF1S9 11/- 0/38 0A203 1- OC123 4,'e 

PEN.A4196 UCH81 4/- V'l'120Al2/- AF173 10/- 0D9 4/- OA'210 9/6 0C139 18i- 
PEN Utr l'CL82 7/-' VU13S 71- AF179 3316 ODIO 4/- 0A211 1a'e °C140 19/- 

42n 17 6 UCLA/ 6/81 WNIM 2415 AF180 9A GD11 4/- O.4Z^_nulP - OC189 319 

l'FL'Jnn13 6 UF41 7/- W76 3/6 AFIeI 14/- OD12 4/-, Oa7.2o110 6 OC10 1,6 

PL33 9 - UF42 9/- W81M S/- AF186 !OI- 0D14 101- O.tZ2o2 9 - OC171 3:4 

PLSe 9 9 U980 519 W107 10/5 AFZ12 61- 0D15 8- O ty,2"3 9 6 0C172 1- 
P1.38 19 9 UF86 713 W729 101- ASY27 910 GDIO 4- O V'.^u4 9- OC200 6!- 
PL81 7 6 UF88 SI- X41 10/- ASY21 ele GET102 4,9 OAL2u3 9- 0C201 f31- 
PLBIA 7 6 UF89 be; X61 51- A8129 101- OET103 4- OAZ206 9- OC202 69 
PL82 S 9 l'IAl 9/-: X63 7/0 AY'I00 36/- 0ET106 OAP.26710 6 00203 66 
PL83 6- l'L48 9A X65 LS BA116 2/9 16/- OAZ'21u 7- OC204 10,8 

PL84 6 3 ÚL84 SI-, X66 716 BA118 91- OET111. OAZ213 7- 0C205 7,6 

PL600 13 6 U1580 61-' X76M 7/9 BA129 2/4 15/0 0A7.22413 - 0C206 10,6 

PL504 15 - URIC 0IS X81M 23/1 BA130 21- GETI13 4/- OC19 25 - 0(112 5-- 
PM84 Ul'6 71-1 Y63 6/- BCY10 6/- GET11817/- OC22 5 - OCP71 07,6 

9132 10/- UU12 
IWO 

2329 11/6113C1(33 61- GETt194/6 04,24 146 F62 
P191te 

PY33 101-I UYIN 1019 7.7b9 101-I BC'Y34 61- GET119 415 O(-26 5- T83 15 - 

PY80 61- 'Y21 5/- l'rasefstors BCY38 el- GFT573 6/6 0C28 5- 6X1 : 9 6 

PY81 6.- 'Y41 S15 anddiodn BCY39 61- GET687 S/6 04.+28 S- 9X641 10 - 

PY82 5- ' 1's5 61e 2(1225 10/6. BCZ11 3161 OET87219/- O(:19 16 6 XA102 19 6 

PY83 5 8 16 L- 2N404 5/- BC107 4/-,I (1111173 4/- (0.10 7- XAI03 16 - 
P1/88 7 3 I^_ 14 71e 2N2297 4/6' BC108 319, OET874 0C35 10 - MAT100 7.9 

PY1300 6- 10 16/- 21)12389 S/- BC109 416 SS/6 OC36 7 6 MAT101 5'g 

PY101 8- I: 61-' AA120 3)- B(7113 SI- OET88210/- OC31 11 6 MAT120 7 9 

PZ30 9 6 1^'!0 610 AA 129 3/- BC116 al-; (4 ET8R7 4/5 0C41 10 - MATI21 1'6 

QP21 5 - 11' 401-1 AAZ13 3161 BC116 61=0P.T889 416 0C42 0,9 ZE12V7 1.9 

QQVO3 I,. L0,. AC107 0/51tiATCHSD TRAt6DTOS aLTG=- -- --- 
30 - "2d 11A AC113 61- LPIa (AC113. AC164, AC167, A1120). 12/0. 

Q8150,11) 
9 8'9l 1513 AC126 /1-' 

1-OC44 and 2-OC46. 515. 

ß10 15 - l'33 1L6 AC127 21- 
I-OC81D and 2-0CÓ1, 714. 

611 19 6 l'35 1316 AC121 31- 
1-0(i12D and 2-OC82, e14. 

012 6 6 137 H/11 A1154 61- 
1-001313 and 2-0013, S16. 

B1 STC. 1 watt Zener Diodes. 2.4v.. 2.7v., 10v., 
R16 3411 U46 1616 ACI55 51 3.6r., 4.3v., 13v.. 18v.. 18v., 30v.. 3/5 web. 

4 6 (1ETR9(t 4/5; 0C43 119 
9 - I.FT896 4/6 0044 li- 
6 - (1ET897 415 0C44P)10'3 
4 6 ;EX13 3/6! 13C45 1/9 
b- r.tX36 US 0011631 SI- 

- r,tX36101-' ,OC46 3- 
b- r. # X45/171- 0063 ffi 
4- i; X511 .oCM6 Lb- 

3 

4 

6070 1 3 I2AU5 
SK7OT 4 6 19AU7 
6K80 31-' 12AV5 
eKBGT 7/6I2AX7 
eL6 7/9 12A17 
6L18 71612BA6 
6L19 19/- 
6LD20 6IS 
6N70T 71- 
BPl UV- 
6P25 11/- 
8926 13/- 
BP28 96/- 
eQ7(1 6/- 
8Q70T 3/9 
8070 6/6 
88A7OT 7/- 
88C7 S/S 
8807 7/5 
68117 3/- 
68.17 6/- 
6887 414 
68L76T 4/S 
68N7GT 4/5 
68Q7GT S/- 
68T7 13/6 
6U40T 9/4 
SU6G 6/- 
6U70 71- 

All goods are new, tint quality manufacture only, and subject to naked full guarantee. We do not 
handle manufactured seconds nor rejects. which are often described a. " new and tested" 
but have limited and unreliable life. 
Terms of bolness. Cash with order only. Post /packing 6d. per Item. Orden over 25 pout/ 
packing free. All order. cleared on day of receipt. Any parcel Insured against damage in transit 
for only ße. extra. ('all,, welcome Mon.Frl. 9-5.30 p.m. fiats. 9 a.m.1 p.m. Complete catalogue 

of valves, transistor ,,nnponents with conditions of sale, price Bd. 

BARGAIN OPPORTUNITIES FROM 

Amplifiers 
IN KIT FORM AND COMPLETE 

MULLARD 

10 -10 

STEREO 

SAVE ON THIS FINE PEAK -SOUND' STEREO AMP. 

Valve amplifier to 
exact Mullard spec. 
With pre -amp, tapped 
o/p transformer 3 and 
ISO all controls, H.T. and L.T. outlet, mono, 
stereo and speaker phase switching. Complete 
with escutcheon, knobs, plugs, etc. Ready 
built. L20 . 0 . 0 (p. a p. 12/6) 
In kit form with chassis, 
knobs, plugs, etc. E 17 10 . 0 (p. & p. 12/6) 

MULLARD S -10 MONO 
5 valve IO watt basic amplifier, complete with 
valves and instructions. f9.19.6 
W& 

76 
ith passi e network and control 

panel f 1 1.19.6 (p. & P. 7/6) 
2 valve pre -amp and control assembly, complete 
kit with valves and instructions. f6.12.6 
(p. a P. 6/-) 

SPECIAL MULLARD 222 PRE -AMP 
Stereo pre -amp and control unit. Complete 
with valves and instructions. S.A.E. brings details. 
BUILT -13 gns. (P. á P. 7 6). 

SHOPPING BY POST 
Please send cash with Order or pay C.O.D. 
Please mention " Wireless World." 
POSTAGE. Unless stated add 11- on (lb. orders, 
l ' 9 on Ilb., 3.6 on 21b., S- on 61b., 64 on 101b., 
8.- on 141b. Over, 10,6. 

14 Trato ntor Kit builds into superb 1.i.11 anup. 451' per 
channel (16W mono) with integrated pre -amp to take high 
quality ceramic pu. Unusually easy to build by follow- 
ing the Instructions (1 /6 purchased separately and re- 
funded when kit is bought). This makes one of the best 
and most economical stereo transistor amps., we have 
ever offered. When built the 8.1. 8.8 equals the best lu 
uuwlem styling. 

RODER' SLOILaI WOOD CADINIIT 
22110 / -. (P. a P. bí -l. 
COMPLETE ASSEMBLY, £14 10 - P ̂ et 
free if ordered at same tin,. 

AMPLIFIER RIT £910% -. (P. A P. 4 a 
POWER PACK KIT, £2101 -. (l'. ,t l'. 4 - 

TAPE AMPLIFIER BARGAIN 
Wired, complete with record/playback switch 
log, 4 valves, front panel, knobs, etc. 16itald, 
for B8R Monardeck TD.2. 

P. a P. 5/- E6.5.0. 

FREE TAPE WALLETS 
With each reel of tape we gise you FREE 
beautifully made wallet in simulated leather with 
space for two reels of tape. Professional quality 
full frequency tape metallised leader /stop toils. 
Stia. reel, 12901t., 17/5. Sin. reel 90011.. 136. 
7a. reel 1800ft., 18/5. P. 8 P. 1.6 per reel It.. 
tree wallet. 

6 VALVE AM/FM TUNER 
Mn).. F.M. Push button and tuning contn,l,. 
Illuminated station -marked dial. /Ila. 4m. 
Diode and high outputs. Magic eye tuning indi 
radio Complete Kit 11 Gas. 
Less power Pack 10 Oas. P. a P. 7 6. 

7 VALVE AM/FM RG CHASSIS 
Powerful high performance instrument for keen 
enthusiasts. Long, med. and P.M. Penneabilit> 
toning on F.M. Large clear dial, A.V.C. good 
neg. feedback. Magic eye. 3W output. A.l'. 
220/250 V. Circuit diagrams available. Alined. 
tested and ready for use (Carr. and Ins. 7/6). 

t F. bone. full Metal.. £13 19'6. 

SINCLAIR LINES AS ADVERTISED 
FOR ONLY ed. 
You can obtain the latest TOS 8page printed 
list of genuine bargains. Including many difficult 
to find items. Bend ed. today to TBS. 

SPECIAL SPEAKERS AND 
ENCLOSURE OFFER 
Owing to demand for our previously 
advertised [4/15/6d enclosure, it is now 
offered as an even better bargain as a 

"Pack Flat" kit which easily assembles 
to a fine professional looking enclosure. 
All wood accurately machined. State if 
for 10in., or Bin. unit. Cut -out for bass unit 
and tweeter included. 7216 
Now (Part P. & P. 5 / -) 
IS OHM UNITS Suitable for abov e 

Goodmans Bin. Axiette [6 0 0 

Goodmans Bin. Twin Axiette [6 16 0 

Goodmans Axiom 10 C7 5 0 

W.B. 64F.ó12 [4 12 6 

WB HFIOI2 [5 15 0 

E.M.I. Sin. Tweeter 3 or 1511 17 6 

X- oversfrom IC 9 
At the above pries whole stocks last. 

NEW " cI8 -HIT" STRIP II BOARD Cmipr.ses 
well-known " Ur-Kit " adhesive copper strip. ami 

Cir Kit " 0.1 in. Matrix Board. More flexible and 
useful than ever '' sir -Kit " strip in Nt. spool n 

clin. or fila. 2 - Punched 0.11n. Matrix Board, 
ál10..4 -. '. 3116..2'9: 2' 3!in.. l'9 

QRS 

GARRARD UNITS 

AND PLINTHS 
AT KEENEST PRICES SEE 

LATEST TES LIST 
1.x3000 Record Player with 
'T. A. StereoCartrkige. Brand 

as from factory. 
AT.S0 Mk. II De -lexe Auto- 
, hanger, diecast turntable. 
Less cartridge. 
SP.26 De laze single record 
player, diecat turntable. 
Less cartridge. 
Packing and carriage on any 
of above, 7/6 extra. 
Garrard ,Bath- Type W B.l 
Ideal mounting for the Gar- 
rant /'nits offered here. Will 
readily suit any hl O eel rap. 
In tine Teak. Carriage and 
pack. 5 / -.. 75.1 - 
Garrard eear-.Mw rigid per - 
sN: sever. 57 8. 

CARTRIDGES 
at special prices to pur- 
chasers of any item 
above 
MONO 
17 6. 

crystal..2 
r Achs GP 91.1. 19ä. 

STEREO 
anertone 9 TA ., 

mond. 47/8. 
DECCA DERAM iiauumd 
stylus. Lid 94 i,. Our price 
79 8. 

TRS RADIO 
COMPONENT 

SPECIALISTS 
70 BRIGSTOCK RD., THORNTON HEATH, SURREY. 

Telephone: Hours 9 a.m. -6 p.m. Few doors from 
0I -684 2188 (I p.m. Wednesday) Thornton Heath Stn. 

Established 1946 Southern. Victoria Section 

Wireless World, April 1968 

www.americanradiohistory.com

www.americanradiohistory.com


M.S.E. FOR QUALITY COMPONENTS AT COMPETITIVE PRICES , , . ALL GOODS NEW & UNUSED 

PLESSEY "MULTIWAY" CONNECTORS 
80-WAY PLUG & SOCKET. For Teleprinter & V.F. Rooms -Railway 
Signalling Systems- Television Equipment -Radio & Radar assemblies - 
Telephone & Line Equipment. 
PLUG. Pt. No.: 2CZ108605. S.R.D.E. No.: YA 11030. 
SOCKET. Pt. No.: 2CZ108602. S.R.D.E. No.: YA 11035. 
Contacts Silver- Plated. Spigotting ensures that connections cannot be 
reversed. 

3 -POLE NON -REVERSING PLUG 
& SOCKET 
and Combined 3 -way Terminal Block. 
Suitable for Ignition Cut -out or Thief - 
proof Break connections. 

STURDY & EASY MOUNTING: 
Overall dimensions: I {" X I r X 2 +- 

PRICE: 

716 
PER PAIR 

P.F. 

WORKING DATA: 
Flash Test Voltage: 1,500 Volts D.0 
Working Voltage: 250 Volts D.C. or 180 Volts A.C. 
Insulation Resistance: 100 megohms at 500 Volts D.C. 
Current carrying capacity: Up to 2 amps. 
Contact resistance: Less than 1 milliohm. 
Temperature range: 40 C to 70 C. 

PRICE PER PAIR: ' 5O' Post free. 

Plugs can be supplied separately at 100 /- each. No spare 
Sockets available. Both units supplied complete with high grade Poly- 
thene protective caps. 
PLUG dimensions: Length 4.120in. Depth 2.740in. 
SOCKET dimensions: Length 4.840in. Width 1.440in. 
Special quotations for quantities of 10 pairs and over. For multicore 
cable to S.R.D.E. spec. TS/834A and can also accept smaller multicore 
and unicore cables. 
Miscellaneous PLESSEY Components: - 
CZ49229 2S -way Fixed Socket, Mk. 4A, 10/6d. 
508/1/00111 26-way Socket assy. Series 220, 5 /6d. 
508/1/08808 Plug 2 -way G.P.O. Type SI, 10/- doz. plus 1/6 P. & P. 

Small quantities of Mark 6 connectors available. Please apply for details. 

CANNON CONNECTORS 
RSK- 19 -3ISL. 19 -pole Socket, wall mounting receptacle 25/- each 
RFK- 37- 22C -{in. 37 -pole Straight Plug with pin inserts, 45/- each 
RLK- A50- 22C -V. SO -pole Straight Plug with pin inserts. 55 /- each 
GK- S3- 21C -}'. 3 -pole Straight Plug with Socket inserts, 20/- each 
M.S.3106E-16-11.S. 2-pole free plug socket inserts. 22/6 pair M.S.3102.E- 16 -II.P. 2 -pole fix receptacle pin inserts 
post free. 
PAINTON CONNECTORS, " Multicon " series 
311186 24 -way Plug with Panel flange 15/6 pair plus 
311463 24 -way Socket End entry cover 1/6 post & pkg. 
We also hold stocks of HEAVY DUTY MULTICONS & STANDARD 
SERIES Connectors 

MANUFACTURERS . Any surplus to requirement or Re- 
dundant STOCKS! WE PAY TOP PRICES. Kindly forward Tenders 
or Lists. 

M.S.E. 36 WINCANTON ROAD, NOAK HILL, ROMFORD, ESSEX 
Telephone: INGREBOURNE (IL) 43810 

PAINTON BOURNS "TRIMPOT" SUBMIN- IATURE ADJUSTABLE POTENTIOMETERS. Type 
224 -1 watt. 
22 turn screw- driver adjustment -completely sealed and 
meets specification to MIL -STD -202A and MIL- E- 5272A. 
Operating temperature 65 C to 175 C. Wt. 0.1 oz. 
2245 -I -101. Solder Lugs 100 ohms 15 ;6 each. 
2245 -1 -503. Solder Lugs 50K ohms. 201. each. 
224L -I -101. Flying Leads 100 ohms. 15/6 each. 
224P -1 -102. Printed Cir. pins. 1 Kohms. I5/6 each. 
224P -I -203. Printed Cir. pins. 20 Kohms. 17/6 each. 
224P -1 -503. Printed Cir. pins. SO Kohms. 20/. each. 

All Post Free. 

M.E.C. "MECPOT" MINIATURE TRIMMING 
POTENTIOMETERS. 

Flat mounting type. I watt. 45 turn screw- driver adjust- 
ment. One piece Aluminium anodised case. Operating 
temperature 55 C. to ISO C. 
037L. Flying lead type. Values available: - 
500 ohms -1 Kohms -2 Kohms -5 Kohms -I0 Kohms. All 
at 16/- each. Post free. 
037S. Solder Lug type. 50 Kohms. 201- each. Post free. 
040. Printed circuit pins, plastic case. 20 ohms. 16/- each. 
Post free. 
062L. Dual type with flying leads. 200 ohms /5 Kohms. 
30/- each. Post free. 

Also available:- PLESSEY Miniature qualification approved 
POTENTIOMETERS. 
Type " G " Mk. 2. Qualification approved to RCL 122B. 
Mk. 5a. Qualification approved to DEF 5122. 
Types MHI and MH2. All available from 1.5 Kohms to 

I megohm. Please send for details for the above items. 
WELWYN subminiature Potentiometers. Type P.31 only 
in 100 Kohms. 2/6 each 

ANCILLARY DEVELOPMENTS. Pre -set wire wound 
Resistor -250 ohms I watt. 5/- each. 
RELIANCE. Subminiature potentiometer 5 Kohms. Wire 
ends, 1- {" 8/ -. 

McMURDO " RED RANGE " CONNECTORS. 
RP8 and RS8 11/6 pr. R516 and RPI6 191- pr. RP24 and 
RS24 24/- pr. RP32 and RS32 31/- pr. Covers available 
for these at 4/6, post free. 

BURNDY " BANTAM " CIRCULAR BAYONET 
COUPLING TRI -LOCK CONNECTORS. 
Meets specification to MIL- C- 0026482A. 
BTO2E- 14 -19P. 19 -pole Wall mounting 
receptacle Pin inserts. Ii 

BTO6EC- 14 -19S. 19 -pole Free straight plug, 
socket inserts with clamp. 

32/6 pair. 

MULLARD 
148 li(zIL 10- uc.s 48 

.st l 6- Itl'Y3u 8- tltw211 43 
AC12a 4. I1FY31 5- lX'n3 3 8 
A(21741 5- Bh')'u! 13- 0054 4- 
AD140 1241 88X79 3/- 0(2123 -- 
AD149 11:- BTY7U41NIR 24 8 01.13:' 12 - 
AU161 7,8 RTYa713u1t 231- Ut'14u 12 - 
A1)1i12 758 BTYU115ult 39l- 047169 8- 
.LCY17 51- 148X311IMi 3;- a'I711 4 - 
.tCY2U 3/8 BTY87-5001t 47/- 0071 6 - 
ACY41 41. BYZIU 11r- OlNtt 6 - 
ACY22 2/8 11YZ12 748 WW1 10 - 
AFy.11 10/- BYZ12 b/- Ot21r2 13 - 
AFy.12 11/9 B'LY93 l24 12:- (1t203 8- 
A1,IO2 18/- ILY100 bl- 00-M44 11 - 
A1114 49 BYXtro llai Si- 00205 10 8 
,t PFlS 4,9 I:I:TIO2 5 4 Ol'P71 19 8 
Ari iii 419 IOET103 44 01:P12 p- 
API 17 4,9 aET111 10- OI1Pia4 8- 
.t Fl la 9,,_ IlETa7a 10- oNPU3 9- 
.51,1.4i 121- O(a!t 5- Olt P93 19 - 
A1^_:ni /_ ol2ro 33/- ÌUMPwi 1913 
.taY:+1 5i- ot2! 13 - oA5 3 - 
A8Y214 5i- ot!a 25 - 0A10 4- 
ArZ21 4/- Ot2 4 19i- O.t47 1 6 
AP Y29 8/8 O043 7- OA7oK 1 6 
ATZIO 38/8 Ol.91 12i- OATS 18 
HAM 2/8 002e 12/- UA711K 18 
11I07 4/3 OM. 15/- OABIK 18 
11110a 4/3 (x:2.3 9.8 oAaSK 18 
BcInU 4/3 Ot:9; 13.- OAIx1K 18 
IICY10 l'A/- 0(241 3'8 UA9IK 18 
BCY12 22/- Ot12 4- 0A95K 113 
BCY30 7/- OC44 3.- O.cgw 2 

91- OlYS 3- 0.42r! 2- 
Itt'Y32 8/- 0171 3.- OR!10 7 8 
I/CY33 9/. OCT:: 4 6 \n:tl 7 - 
BCY34 8/- Oc73 3- MX113n I - 

0CY3a 19/- O( 773 5 - MXlise 12 -11(2139 

10/- ul'7,i 3 - MZ_roc 13 - 
DcY4n 1131- oval 3r. am' 95 - 
14c1'71 15i- (twit) 31- act1 19 9 

2S2a lU FLT 
.,\:4a_n; 
I 1440K I n 
1ltlun-N0.7 

11 
6- 

19- 
54 - 

SINCLAIR 
urruri 12 6 
s'4141 5- 
MT Un 3- 

INTEGRATED 
CIRCUITS 
1.1"o" TO3 n Ira,l 

AL Pull Buller 
11 /- 

µL 914 Dtul Hate 

J -K,r 
111, 

Flop , 14 - 
4Mee reprint on 
IC Image circuit. 
data, etc. 2/8 

J.E.D.E.C. 

2N:t.3 t 
2S344 .t .. 15 - 

2V01a; .. 9.- 
2s7041 .. 4 - 
'! N 7a; t 8 13 

2S711 .. 78 
2N 113.2 .. 10- 
2N1:402 .. 5;- 
2Sl:l03 .. 5- 
2S I204 8.- 
2\13u3 .. 8- 
2SiI:4lM; .. 8- 
2\1307 .. 8- 
2\1311a .. 10:13 
2\ 13o9 1049 
252147 .. 17 - 
2N2l00 14 9 
2N2040 .. 10 - 

2\3430 .. 6l1 

PLANAR 
BARGAIN 
2N292,í YeIl,- 
41or 10: - New c. F.. 

Over 2.000 transla- 
tor and diode types 
es stock. 

Itenlntore: I Watt 5 "0 Minimum tpi,.. 
noise -high .lability. 10, 12, 13. 14. 22. 27. 
33, 39. 47, 50. OM, '2 a decade,. 10 420K. 
1.23 nieces 4d. 23.99 34. ion pi,,.. or 
river. 2e. c-'h. 
10.. tolerance, ; Wall. 1 31c4-4.2 )1vs...atue 
price. 
Preset potentiometer.. Mandan] or Nub. 
miniature typn 20% tolerance. Lin. ter. 
tical or horizontal. 
100, 230. 500 ohm. 1k. 2.3k. 5k. 111k. 25k, 
30k. 100k, 210k, 5001, 1 Mew. 2.3 )lee. 3 Meet. 
All at 1184. each. Iii....aun. for qua., it k.. 
over 12 01 1 value. 

GUARANTEE: All the above -listed semi -conductor devices are Brand New, First Grade. and 
guaranteed. We will replace at no charge any device found to be faulty. Further: all devices 
carry the Manufacturer's name or Trade Mark, type number and batch number. We do not 
offer for sale devices often described as " new and tested " or bearing re- marked type num- 
bers, these often have a short and unreliable life. L.S.T. COMPONENTS. 

0 0 
BARGAINS IN 

SEMICONDUCTORS 
ALL TYPES 

I,d 

r / LST 
COMPONENTS 
7 COPTFOLD ROAD 

BRENTWOOD ESSEX 
BRENTWOOD 7904 
24 HOUR POSTAL SERVICE 

WIRELESS WORLD 

DIGITAL COMPUTER 

Send for our complete part 
list. Competitive prices for 
all components. Transistors, 
Diodes, Resistors, Capacitors, 
Neons, Veroboard, etc. 

FAIRCHILD AF 11 

20W SOLID STATE 

AMPLIFIER KIT 

£8.8.0d Complete 

Includes Printed circuits 
board, Semiconductors, 
Resistors, Capacitors, Heat 
sink and short circuir pro- 
tection components. S.A.E. 
for details 

1968 CATALOGUE 
34 pages -- 

NOW AVAILABLE 
Send 1/6 stamps 

POST & PACKING 9d. per order 
EXPORT ENQUIRIES WELCOME 

TRANSISTOR MANUALS 
r: .,.,, E,bti,m 2913d. 

rt .,. L:,t,..t ,. 27 8d. 
.. -. l',,.t A Y:4.kiuw 

RETAIL AND WHOLESALE 

SUPPLIED. 

Wireless World, April 1968 

www.americanradiohistory.com

www.americanradiohistory.com


SLIDEWIRE 
WHEATSTONE 

B RIDGE 

Putters' Powered Portable Hr91.1atiet. Ilridge. Runge 11.3 

%th ioultIplier 111ior. 11.111001000. Kos Woo: 
runs, f 0.05 to 51000 Art.linney In the 

3 moue.- 0.5". uliPPs PRIvF 815 15 0 

THYRISTORS 
340. 41,11 11.1.1-.. 3 mop... Mod utomite.1: Pule 

soilage 3.0 s at 20 1$1 

Apo;. 209 p.i.r i Amp, .1161 Ilk iiiii 001: 
soilage 3.25 S. at 120 Su A. 

l.teel. $pot . 41111 r I.r _01 h ts. ;slime 

DRY REED INSERTS 
,lis .1- nind-5 did. s in. .5511, ask.' 

15..1.. Of, inak, " Irtst 5 of I on, t 'spa. ils at 501. Car, 
Ire operated I,, ocrulanet.t 351.1515 Siiiietoril relay 
041, PH ICE - tn., pind 

76 
Pale 

1216 
171 

012 6 - 37---tirse, 7 - 
0 13 g ei 1951 5 6 news 12 - 0 tt2 - 5114 60 elcy' 7. 
0113 8- n1t11 ; 4- .3'r; 11 - 
05-2 15 - 3 1('51T 6113 7 6 
0(13 6- 10.- "114 176 
up:! 6 . 6517 4 - 150 3. 

!OPT n5154 15.- 6I,CO 12 6 
175 'I' 7 - h 144 t 9 - 6111911 8 - 
57(3 10- n 1 1, ' 6 0 1 1 _ 61114.1 - 

04 14 - ni 0:5 2 6 81)84 15 - 
11311T 8 - r tr1 g - 
533 t 25 - 6A t5' 10 - 
1159 100 - II; g 
C51:11 5 - 01.19 5 3 555. 

51401' 8 - 6 !1:5 ti 
t551ST 7 - li K 511 g 11461; 
H51ST 00 81140 10- 64611 
1.4 2 6 .111.5 3 - 3P11 
Nail's 8 - ii5ain 4 . 61412 

P39 11 - 3 S. 10 - 61'13 
154 5- 6.043 56 31'11 
RS 6 - 35143 10.- 31'1, 
ns 5- am; - ni.17 
195 4 6 0180 6 - 3113 
T4 3 ri 14171i 15 . 
TaliT 6 6 176 4 6 6113 
IA 5 . u..1.1. 9,- 1,24 
1.3 6 - %U.S. VI' 61425 
12 10.- 20.- 6 P2A 
X211 7 - I 1; 5i- 65.37 

25.- i,5'n - 6433 
2.17 8 - 3 ,l; t lISt'S 
24:26 7- 13.- ',Hi, 3 - 

2010 65 - 35 si 6 - ill 9 - 
eddw 12 - 21'42 25 - 6411, 

126 6.15 70 2C40 30 
21150 30 - Ii %X 41,1' 11.1507 5 - 
24.751 8- 8- &Pi 36 
24252 12- 6 X Mil' 6.17 8 - 
21.353 65.- 126 OKA. 4 - 
2CW4 12 - 01747 11 - olidait 8 - 

2021 5 6 611.14 I 15, III 
2 EV 30- 6117 5- 17 6 
21:24 42/6 69. 7.- .31.7 56 
2021 14 . 611551 2 a 4;Lin 6 - 

2X2 4- titian 4,. iL1420 5- 
2X2! 1111E8 46 67:7(17. 66 
3A3 11 - 611"6" 12 - 6P1 11 - 
3A4 4,- 6E116 7,6 ¡Mawr 8 - 
3Ait 10 - ti11.16 7,6 61125 17.- 
3117 5 - links 20 8P28 12 - 
:0121 45 51115.17! g - 6047 7 . 
31124 15 - 6111,74 n117 6 - 
31125 40- 10 - 11512 66 
3C45 60 - 310.3 6 6 65; 10 - 
3051 3.- tillMis 6 . tis t7 7 
31/21 k 35.-1 tiliNtl 7/6 114517 0- 
:1E29 60/- 6111.plii 11 - 5117 4 - 
394 7,- 1115147.1 7 - W07 '7 

66 1151(7 15'- 14(57 8 - 
3144 611197 25 - 331.71l1 6 - 
314 6 - ISIWSI 12 - iSS71,T 
41132 90. 611117 10 - 50 
410 4/. .111)(75,1' 104Q7 7. 
4X1515! 13 11457 3 - 

100,. nuvii 10 - 8T8 66 
"17'11 6 ilT.Ssityr 1826- 

.1,13:n1R 
200 - 3627 10- 

5ANA 11 - till 4- 61'551 8 - 
Arai 70 - 6 6 OVA 66 
2154111' 006 4 - oil's .% 96 
aTs 8 - 2551 g - 614 5 - 
aTii - 102: SitSIIST 8- 

r4ffit 6 6 6(.41 55X4 4- 
8 .1t 47 g 6 iixawr 5- 

1 5451 7 a 6 Viit 11,- 
5V35:1' 5 6timf: t 67.4 5 
57411 7- 20- 14 8 - 
57.4iiT 7 6 81110 8 - 7 l 5 - 
.1 3111.2 12 6 651.11 g - 7 11:7 7 - 

24-WATTS 210.240V. SOLDERING IRONS 

14111,111, 

Ivied In 
Pelee 11V- 
Spare hit. 14 Moan. heading element 3 - 
Hi/19111ml tool pouluje 2/ 

SEMICONDUCTORS 
.1 part trout hill Muse ni Nerillelliplocton listed hi our catalog... 
lsailable oti retpiest) we offer the tolhos hut 
COMPLEMENTARY PAIRS 
.kC128/AC176 ii i ttttt . 13 2Nti97/2N 1137 Mn. 27 
V111(26 ASY254 12/, 
AK TN SW SETS 
2- %1-'173 Miser 0-ri/lair: 2A14126 (LP.): %1126 1,.1, 
2. 0129 ,P1191epoll .ottput 1. 21 . per set, (nisi paid. 
OERKANIUIN OENERAL.PURPOSE TRANSISTORS 
21:371 I. 21.3,1. 25 1,, 

WHEN ORDERING BY POST PLEASE ADD 
26 IN C FOR HANDLING AND POSTAGE. 

NO C.O.D. ORDERS ACCEPTED. 

ALL MAIL ORDERS MUST BE SENT TO 
HEAD OFFICE AND NOT TO RETAIL SHOP 

GUARANTEED 

sill' 8 - 7115 io - 17:41:7 - :1111.13 33 - 31.11' 
1" 115 - 7116 11 - 12,41.75.7' 30P13 10 - 3131'5 
H; 6 - 7117 7.- 76 33P13 7 - 379 
17 6 - It. 8 - 138N7( IT 341951 6 3117 

14 71,i 6 6 7 6 :31'13 14 - 393 I 
b 7l 5 - 13307 7 6 SOPL1 15 394 t 

7E3 5. VIS IV 7 6 - 3fiP1-131.8 409 
1214 2,6 30PL1410 - 413 

4 - 7H7 6.. 1303 5 - 35A3 g -155, 
6 6 7 K7 10 - 13" 190' 35A.) 10 - 715 
15 - 7/47 14 k7 10- 36143 12- 7139 
11- 7p; - 141" 17- 354,5 66 7 131' 
.6.- 72+7 22 - 11113 5 - :1502 - . 7 6 7v4 8.6 in III 7.- 351.65:1' 8 - 

10 - 000 1 1 11 35W4 4 6 
14 - 177.3 5 6 357.3 10 

12. _ 841 353," 4 - 3"! 
- I" Pi 045 5,- 357.41:1' 8 

1...3 - A 18 - 357.31:7 _ 9o9 

ms3 I9H4 70- 42 6- sIlt 
4511' 7- 5io5 

10 6 
00 7- 

2. 0:3 8 
01 g 

. 01 62 9 
_ 31. 

° 201.1 16 - ILI 76 
1P13 15 
iFis 16 - 
o'rl 12 6 
103 7 

11,5 7 
I 20 

3 

Ao %.1 12 - 13 

50115 6 3 n la 
501111. 7 3 

25 - 5619i 
25'- 5776 
30 - 5777 
315i- 6740 
30:. 5751 
35 - 5763 
27 6 5914 
25 3923 

20- 5942 

30- '"47 60 zolxi 

70 - 5947 

- 6064 
40- 111171 

80 - 6073 
9. 5/117 

15 - 66911 
30 - 6111 

g 6115 
80 - M1136 

35. 
25- 6119 

MOVING COIL METERS 
qttaltly pattel t. k. 

t , 

Current 

Production 

First 

Quality 

VALVES FOR EXPORT 
Here are a 1ew examples from our Mock of 
1'0. e. ..r. I, .11n, I vspott. I, NA1,..., t pe MAI k...I .....1 

I.,,,. I ISSU per is pe iiiininotiti. 
PrIee. ill r.S..lollar9. 

0 IS 0.69 51 45115 0.45 niitin 0.26Inxsi:T 0.35 
013 0.55 51411 0.59 niad110 0.70 31111 2.52 
0 03 0.52 ViiitiT 0.42 ASSIST 31 7 0. 6 1 1 3.50 
11135.T 0.42 5%41; 0.48 id 15 0 3261 2.80 
2140 7.70 57.4(17 0.52 .14 0.7 3215! 2.80 
31131 0.45 61E3 0.42 ii.I.511T 0.42 607 0.77 
.1112., 3.50 Ii 04751 1.40 ii.10 0.26 811 V 4.20 
3111.1, 5.60 iiiii'n 0.22 nidaie 0.59 813 0.80 
,, E.29 6.30 t RD I 1.50 iisL70T 0.45! 82911 6.30 
..d-to. 0.35 611.1.: 0.21 cdoi7irr 0.38 932 t 5.95 

FULL EXPORT PRICE LIST AVAILABLE ON REQUEST. 

VALVES 

FIRST QUALITY 

76 58 70- 
10- 

I lies 160 

IS: 1112 230 - 

132 15- 
3. 

13- 17 9. 
60- N 1 8- 
60 - 7- 
17 6 0 %.111 10 - 
40 - 15111 
10 - 

5 
8- 

12- 
9- 
96 

27 6 
12 6 
10 - 

9 
27 8 
32 - 

120 - 
51.31 46 

1.51,..J 
al,. 66 

11C90 g 
Iwo. IO - 
155314 10110 

DC X 4 5900 
80 - 

IIET.2.2. 
105 - 

g . 
E5111'1' 20 - 
1:9.1.4. 27 6 
E.01. 20 - 
E.1. 15 - 
P`II. 20 - 
4:" V 20 - 
En. I' 12 6 
P.'1101' 

7 - 
Finocc S - 
F1noF 17 6 
4:192Cc 

23 - 
Linn, 15 - 
4:29111, 35 - 

Fnior 52 8 
4: t Itc/40 

66 
Facni 4. 
F.51,43 g 6 
P1141 7 - 

4:119 I 3 - 

I. 7,7 I I.,. 7 el 

136 I- 

4CP.I. 6 6 
ECF92 66 I. 4 

12 - P Llui 5 - 

Is Filti g 22 
43 'Flo 113 

13- 
1_11,131 89 

- 
ECH21 9 6 1.822 17 - 
FET.H643a2 101 Ft MU-401123i 

iXtini 5 3 4%001 7 - 15 - 
ECH93 7 6 14".1 69 
Ke944 9- FM514 7. 20 - 
1:1't.no 7 5.5415 11- 111141 9 
151.81 7 6 M517 10 - 511.4 8 - 
PC1.42 - 119.10 8- 
' 3.:1:$3 11.54 1616- Es al 25 - 10 

10 
ECL96 8 EN.. I 5 8 N79 - 

UFO 8 - ENO2 6 - 96.5 10 - 

III', - EV51 7 - 0111'12 g 6 
EYno 8 - 0 iti.11 8 - 

FY5:1 - It Pliti 
228 

fi 'Et :V..1;1:: 1 86i. (4 .1:1.: 04. 11' 580077 888686 

ESA° 
P.7.4 1 

6 ' 1.:z ziin'i - ! 

PCCA5 7 - 

PM" 11 - 
6 E7.110 PCCAO 10 6 

1 - Psis 1 - P1CI89 
- 411117 60 - 11 - 
6 1.1'111 411 1.1.`47.113 
6 45- 15 - 

255 
1/llll II 

6 ..1 1111147 8 FeFsool6- to- 
- ix 12 41I, P14910 8.3 

2,0485251 (CI-74: :N.': 14866-- 

- 12 - PCP" 8 - 

6 c EI,7 100 - PC14900 
119151' 45- 136 

- "silos 40- PCPS01 g 
i$120 85 - PCFA02 9 - 

cA47 X 50 - Fer510614 
siTII17511 PC4140613 - 

- 
- Ills 
6 95 - PCL91 9. L" 6 III 50 35 - PCLA2 7 - I. 

.1,,;49,1 88 1 Z311 7 - pcLu3 8 6 
[Al 6 117.31 5 6 PCL514 76 
1.42 6 i:7.33 10 - PC1.95 8 6 

I./33 12 6 Ftldin g 
1-1.54 - ,12.34 10 - PCI.As 18- 
1.51/ - ,Z.I7 12 8 PF1,01116 
1.s3 6 II 1134 8 - 11'1.9.,118 
1154 6 111.2 4 - PI/N45 86 

1,, 8 - 
1..1 5 6 

111.214 4 
111:251115 

8- 
111.41 4 - 
11 1.421515 

111.92 

111.84 
Tri 

K T32 
KT4I 
KT44 
K 763 
K TOO 
K T7 I 

K 776 
KTA9 
1.63 

6 
7 - 

30 - 
6 

76 
5 - 

- 
19 - 
76 
8- 

27 6 
6 - 

1.77 4 - 
ais:91 76 
M E 1 41111 

M 11401 

BECAUSE OF DEVALUATION AND CONSEQUENT 
INCREASE IN PURCHASE PRICE WE REGRET WE 
HAVE TO INTRODUCE A SURCHARGE OF 15% 

19 9 
(Approx. 2d. in Is. Od.) ON ALL PRICES IN THIS 

- 
_51, 7 6 SECTION. 

kli7,T 
5 - 

2 %I.:. 7 - 2111.1 

7 - 2.1.3 12 - 
'2 4 8 261.4 19 - 

5T7 4- anra . 
%, r, 5 24111 110- 

2' 2,51\ r.'3 

8- 
."," 

12 - 

.22,11)(77 1508 8 66 
2B41 9 . 
21348 6 - 

- 

2/3146 5 6 25Z5 8 - 

2I5Itl6. 25E8( ,T 
BY; 

"' - 

2- El 2406- 2761 6255 : '15157 

2.2 E.: 1*3114I 1507 
- 

1756- 32 35 T 3 - 
63 .11551 

2.171,1 7. 31415 138 
au - 39(17 14 6 2" 10 - 3in . 

21: 7i iT 7 - 14- 2115 8 - IIIPLI 15 - 
21.47ii'r 5 e 310.1.F217 - 
2457 4 - - 

291413 9- ..5.'1.1414 
-211117 

5 - 56 
29117 4 - 15 - 
.2,1.17 4 . 3111.17 15 - 

311Coli 
27 6 

541u1.6111'76 1' 

53K 128 
.1211T 20 - 
7.;,' I 33. 
77 5 
7. 5. 
nil 
n3 15 - 
n551 25 - 
na A2 76 
83 cs 5.6 
90 AP 46 - 
91.AV 46/ - 
911(1 
9011: 25, - 
ninV 25,- 
9311 56 
10115 70- 
1551112 11 - 
1511113 8 - 

15014 g - 
'21 1 30 - 
350T11 

250 - 
26211 35. 
301 t 25 - 
3114 T 

280 - 
:3'7 t 10 - 

"S. 80- 61117 20 - 
92911 60/. 6293 60 - 
.33 20/. 63181 25 - 
937 35i- 514513 7 - 
niiii a 14 - 6407 155 - 
96614 81812 12,6 
P460 is 25 . 6939 40 - 
.72 1 

9.4 
SM.5 

930 
931 
9.54 
955 
9551 
957 5 - 8020 20 - 
85s 
959 
981 
12557 
*51255 17,6 51,54 15- 

251511 15 k2.134 
4212E300 V2293 19 - 
5545 150 kt' Ills 
57561A300 8- 
.75552 A 420 
5642 11. 
364.1 15 - 
31151 7 6 %CT.. 460 - 
5634 g . 1111.39 12 - 
56751 10 - .5211 '76 
5672 6 - 47.3i 9 - 
36; 9 k/41 7 - 
3696 25- icin 76 

50- 199 15 
10 - 7360 30 . 
12 6 75101 22 6 
32,- 7591A 20 - 
85 - 77.9 55 - 

5,- 7895 22 6 
31- A005 105 - 
2- 8013 25 - 

4. 55136 15 
- 9002 56 

7 !111113 9 - 
20 _ ninia 15 - 

kt TH1 8 - 

1,14723 
195 - 

1030 3. 
10,92 
1,1496 

151151 
10110 
15K 32 
DK III 
151:91 
10: 92 

151:96 
10.63 
I,L66 
10.69 
10,69 
01.91 
10.92 
10.93 
01.94 
10.93 

26 
66 

126 
78 
7 - 

10 - 
8- 
76 
78 
8- 

20- 
12 6 
1.2 6 
5. 
5. 
4. 
8- 
68 

151,911 7 - 

111910 12,6 
1,1-916 20 _ 

DI.818 25 - 
101711 5 6 
05171 6 - 
15)11411 8 
11V/II I 8 - 
Dann 7 - 
111., 6 - 
111.7 6 - 

111921 76 
N'33 7 - 
IBA 86 
Roil 6 - 
lit'im 4 6 
ItC91 5 - 
B1,2 12 - 
BF. 7 6 

8115.93 8 - 
EIltrs9 88 
14111.21 10 - 

L31 92 6 
1.:'10; 11 6 

14C99 10 
I-..c941 4 - 
1:111.1 66 

8 
s3333 10 - 

't '34 8 - 
I.:1133 17 - 
Et 9 411 90 
4:11 70 20- 
11151 4 
I-:/t /1,2 56 
1:11,3 58 
5.51,4 58 
Lot 5. 

7 . 
ECC, 8 

11i391 36 
I'S ('('15511 7 - 
Fccinn 

11 - 

144o 
F41 
442 
1'5o 
Flo 
4,3 
1,95 
1,96 
Ps, 
1,91 
1,1.2 
1,93 
F94 
F95 
F96 
1497 
F99 
F193 
PI s4 
FA04 
FA1 
Fit12 
H90 
K90 

12 

1 

1-.N 4:i 00 
12 - 

1' EN se, - 
P N 220 

FEN3n3 9. 
EN 3s1 7,. 

94531515 
10 - 

PEN 44 7 6 
PEND!, 

4020 j - 

1'301 
1'403 
14154 

1'600 

1'4020 
111496. 

I. 

3 

Pr L.1.9.21 77/7. UHFRO 
66-1: 

11:111. 

:21.2', 

P1.83 6/8 
PI.S4 6,- 

11.50o 13 11:5.(-3,1::111 

1:111.21 1 

1.:Z24., 1105.9 
IsCH21 

56 8 
TY'. 5 6 I11.5.2 
P t 5 8 
1192. 5 - 

'13 - 44- '2' -- 

79511 
17153 1 1546- 11143 

- 1140 6 
PY Alit 9 - I' PM5 3 
1.7.30 ,- 

Q(4103.4°10 11.111.41.1.:6":1: 

qqa 1136 

215"- u1-34 
QQV04.15 1144 

45, I'M" 
(44/V06.48A 1.15 

4 Ft' i1.2505/- is 1./A. 7- 
tV3. 

ga-4.2523018A tiliNks4i.21 8 

4/54,4011 l' VIM 
300, VPII 5 - 

kin 15/. V P210 7- 
i60I:Si...:441.8'. t:R211135 66 -- 

35/- 1."11 8 - 
ki:3359 V 1' I II 76 

20- l'1211 12 - 

KR:1::::1122álit- %%":7:2:', :075 

sue, 12:- x111 128 
95 . X66 7 - 

4P41 5. XLII 12 6 
SP47. 12 - X512 66 
91P61 4 - XCI2T 8 - 
$115 15 - xci3 14 - 
S1215111 - 

12- X 25 7 - 
TH233 7 163 8 - 
TH2331 7 - 7.520M 25 - 
TT31 35 - 2711111. 8 - t in 20 10 . 7.759 24 . 

D. 40 - 7,4001" 20 - 
1'23 15- 251111 30 

- 3,5 
30 - 2111111 13 - 

151 I 15 

7,, 4 - " 5 95 
"I 10- c,4 80 - 

I tto 14 - y5'3.54110 - 

PP313 14 - 
i9.1.5on 

6 

3 

6 

8 
6 
6 

3 

6 

80 
68' 

10 - 
5 - 
s - 

6 6 
98 
6 - 

Head Office: 

44a WESTBOURNE GROVE, LONDON, W.2. 
Tel: PARK 5641 23 
Cables: ZAERO LONDON 
Retail branch (personal callers only) 
85 TOTTENHAM COURT RD., 
LONDON W.2. Tel : LANgham 8403 

A.R.B. Approved for inspection and 
release of electronic valves, tubes, 
klystrons, etc. 

WE WANT TO BUY: 
723A/B: 2K25; 4C35-40 - paid subject to test. 
Please offer us your special valves and tubes surplus 
to requirements. 

Please send foolscap s.a.e. for full list of valves tubes and semiconductors. 

WW-134 FOR FURTHER DETAILS 
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Safety 

E_ 

Save Life. No danger of shocks. 
No current can pass until the lid 
is closed. 

Save Time. No need to fit a plug 
for testing connect your 
apparatus to the Rendar Safebloc. 

Indispensable on testing lines 
and for all concerned with 
electrical demonstrations. 

Double -Safebloc available for 
3 -phase applications. 

RENDAR 
INSTRUMENTS LTD. 
BURGESS HILL, SUSSEX, ENGLAND 
TELEPHONE: BURGESS HILL 2642 -3 
CABLES: RENDAR, BURGESS HILL 

il 

NEW!!! 
1968 EDITION 

WORLD RADIO TV 

HANDBOOK 
42,- Postage I - 

RCA SILICON POWER CIRCUITS 
MAN UAL 20/ , Postage 2/ -. 
RCA TRANSISTOR MANUAL. 20/ , 
Postage 2/ -. 
ZENER DIODE HANDBOOK by Motorola. 
Ilk-. Postage I; -. 
AERIAL HANDBOOK by G. A. Briggs 
with R. S. Roberts. 15/ , Postage I! -. 
COLD CATHODE TUBES by J. B. Dance. 
35/ -. Postage 1/ -. 
COLOUR TELEVISION. Pat System by 
G. N. Patchett. 40/ -. Postage I!3. 
BASIC THEORY & APPLICATION OF 
TRANSISTORS by U. S. Dept. of Army. I2 ¡ -. 
Postage 1 / -. 
RADIO VALVE DATA. 8th ed. compiled by 
"WW ". 9/6. Postage I -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
'Phone: PADdington 4185 

Closed Sat. I p.m. 

PHOTO ELECTRIC CONTROL SYSTEM 

Comprises light source unit with optional Infra Rid filter 
and lens system to force the light. Aleo a photo- electric 
Relay control unit. Roth housed in metal cases for bench or 
wall mounting. sensitivity control, mains n-un switch. 
Works from 290/240 v. A.C. Mains. Can be need as a simple 
on -off switch by breaking the beam of light tinvielble if 
Infra Red later is need) and as such ft will operate as a 
burglar alarm. or will open doors, etc. Also In conjunction 
with counter or other equipment it will perform many 
functions In the factory or £9.19.6 r 

F.M. WIRELESS 
MICROPHONE 
4.104 Mc, s. Transistorised. 

Operates from O v. battery. 
Complete with additional 
secret tie clip microphone. 
List 012/101 L6.15.0 
ONLY 
These cannot be operated 
ut U.K. 

TRANSISTORISED FM 
TUNER 

TRANSISTOR HIGH 
QUALITY TUNER. SIZE 
ONLY Ola. x 41st. 211e. 
3 I.P. stages. Double 
tuned discriminator. Ample 
output to feed moat 
amplifiers. Operates on 
9 volt battery. Coverage 
n8.108 Mc /s. Ready built 
ready for ue. Fantastic 
value for 
money. £6.17.6 

LOUDSPEAKERS. 2.9/6 
10 ohm, 2f. 80 ohm. 
12 ?WIN 

r CPO 

CONE 
hm 

1035/ 
watt, IS o 

TWEETER 18 ohm29 /6 10 watt, 18K -CPS 

CROSSOVER NETWORK 
16 ohm 17/w 
Under el P.& P. 6d. 
over 11 Pat Free, C.O.D. 
38. 

Pig MULTIPLEX STEREO 
ADAPTOR. Printld circuit 
biscuit. 4 trans. 6 diodes 

9 "h full £5.19.6 lost rust ions 

BSR TAPE HEADS BRAD. 
E TRACK 39ì6 pair 

BSA TAPE HEADS MALL 
4 TRACE 39/6 yair 

REFLEX CONE TYPE 
WATERPROOF SPIER. 
watt. 3 ohm. 300 -16.000 vs 
PA A Music £4.5.0 Relay 

SUPER SILICON RECT. 
TV etc. 1200 NY 800 
MA B/ -. or complete with 
inetr. resister, condenser 
Te. 400 PlV HW OA 6. -. 
200 Ply HW OA 61 -. 

MULTIMETERS 32/- from 

Stamped envelope for full 
selection and bargain offen 
in Multimeten, Radio.. 
Baby Alarms. Intercom.. 
WalkkTalkles, Encimen, 
Eagle and Sinclair. 

DURHAM SUPPLIES 

115E Durham Road, Bradford 8, Yorkshire 

SUPER POWER LOUD HAILER 

Hearing range 1,000 
ft. Lightweight self- 
contained, portable, 
Dynamic directional 
type microphone with 'r cardioid polar dia- 

tran- phtol, Fully trap- I sistorised power am- - 
plifier. Long battery 
life. Ideal for Publi+- 
Address, Sports Meet- -, 
i rago. Building Site.. 
.tc. Brand new & gtd. 

GEE'S 
Price 12 gns- 

" MIGHTY MIDGET 

Portable Mo- 
System eP.A. 
Sy 

Id+ -al for all .,....,.. "' 
outdoor and . í 
indoor uses -- 1 
sports events, 1 

fetes, regattas, 
Van salesmen, " ___._r 
etc., etc. 12 
volt 16 watt. Amplifier size only 11in. 
x 31in. x 51in. with inputs for nuke, 

radio and tape recorder. Can 
mounted on any car or boat, etc. 
Complete with dynamic microphone 
and mounting bracket (see below 
for speaker details). P. & P. 5 

" 

be 

-, 

9l- 

- - ¡ ::- 

!' j' I 
- :'1 

sal 

GEE'S 
Price 

2 1 2 g ns. 
TU.25 REFLEX HORN 

Strong and durable 
weatherproof, 
waterproof and 
shockproof. 201in. 
dia. 25 watts out- 11hq,r 
put. 15 ohms im- I 

pedance. Freq. 
response 100 - 
10,000 c.p.s. Gives I 
excellent reproduc- 
Lion of speech and 
music. 
(TU.35, 35 watt t //OW snod..i, 20 - extra) 

£11.19.6 40 
EACH 

Y B - b REFLEX HORN SPEAKERS 
Iillus. with Mighty Midget abovs.).:un. 
dia. 8 ohms imp. 5wattsoutput. 
Freq. response 4.50- 6,:410 c.p... 

SPEAKERS 

w.." 
Iasi 

tt0,,..,Oir4 
IlNIU4411111:1''.1 y Irr 

I 

3 grass Each b 

ep 

yl 
e 

J 

BARGAIN TELEPHONE SYSTEM 
World famous Tel,. 'F' 
No. 1 Mk. 11 telephone 
set giving mmmunic:, 
tions up to 5 miles. 
Robust, heavy duty corm - " 

plete with wooden stor- - -Y 
age case and internal __ ''-- 
batteries ready to Ilse. 
Will last alifttitne. Mutt 
condition. 
ONLY 14.10.0 pair. 
Carr. 15 - Sold singly- at 

3 10 each, Carr. 7 6. 

s 

Nom010 

e 

AUTOMATIC AERIAL ADDS LUXURY 
TO ANY CAR 

Today's value 15 gns. Tamper 
electrically operated car radio 
4 section telescopic, extends automatically 
to 48in. and retracts to lin. at the 
of a switch. Depth below wing 
Robustly made heavy chrome 
12 v. D.C. operation. Quickly and 
fitted, supplied with cable, 
switch and all fixing parts. 
ONLY 27.19.6 P. & P. 5'. 

proof, 
aerial, 

flick 
15ín. 

finish, 
easily 

ai, 
4 I 

I' s G.P.O. STANDARD 19in. Heavy 
Duty EQUIPMENT RACKS. 
Channel uprights, heavy duty 
base. Oft. gin. lÁ;10 -; 61t. V. 
Carr. 20/- each. 

TRANSISTOR WIRELESS INTERCOM 

An amazingly new -pare age' 
Intercom system needing no 
connecting wires between units. 
Simply plug into A.C. power 
point and talk, communication 
being carried through A.C. 
Power lines. Units can be 
moved from one location to 
another without trouble. Incorporates 
Control push to talk, lock switch 
complete with operating instructions. 
home etc. 12 gns. Pair. Post free. 

=' 

on /off/ 
and pilot 

Ideal for 

volume 
light. 
office, 

GEE BROS RADIO 
Is LITTLE NEWPORT STREET, 

LONDON, W.C.2 GER. 6794/1453 
Open 0-e Mon -Fri., 1 p.m. Sat. Adjoining Leicester Square Tube 

g 
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._7. (ELECTRONICS LTD 

BRAND NEW MULTI -TAPPED TRANS- 
FORMERS. MOST TYPES FULLY 
SHROUDED AND TERMINAL BLOCK 
CONNECTIONS. ALL PRIMARIES 220 -240 
VOLTS. 

Denotes Unshrouded Types. 
No. SEC. TAPS AMPS. PRICE CARR. 
IA 25 -33 -40-50 15 E9 12 6 10/6 
IB 25 -33 -40-50 10 16 S 0 8'6 
IC 25 -33 -40-50 6 E6 2 6 8;6 
ID 25- 33.40 -50 3 0 12 6 7,6 
2A 4- 16 -24 -32 12 L6 12 6 7/6 
28 4-16-24-32 8 L4 19 6 7'6 
2C 4- 16 -24 -32 4 0 7 6 6'- 
2D 4- 16 -24 -32 2 E2 S 0 5 :- 
3A 25 -30-35 40 £15 10 0 I5'- 
3B 25-30-35 20 0 IS 0 9;6 
3C 25 -30-35 10 E6 12 6 7.6 
3D 25 -30.35 5 0 19 6 6 6 

3E 25.30.35 2 L2 19 6 6'6 
4A 12 -20 -24 30 LII 17 6 10,- 
4B 12 -20-24 20 £7 10 0 8'6 
4C 12 -20-24 10 L4 17 6 7/6 
4D 12 -20-24 5 L3 7 6 6;6 
SA 3 -12 -I8 30 L8 IS 0 716 

58 3 -12 -18 20 L6 12 6 7;6 
5C 3 -12 -18 10 L3 19 6 6/6 
5D 3 -12 -I8 5 L2 IS 0 6;6 

6A 48 -56-60 2 0 10 0 5/6 
6B 48 -56 -60 I L2 IC 0 5;6 
7A 6 -12 50 L9 7 6 9'6 
7B 6 -12 20 LS IO 0 7/6 
7C 6 -12 10 £3 12 6 6'6 
7D 6 -12 5 L2 12 6 516 

8A 12 -24 I LI 10 6 5 6 

9A I5 -30 14 LI S 0 5/6 
IDA 9 -15 2 LI 5 0 5'6 

IIA 6.3 IS L2 7 6 5'6 

Note: By using the intermediate taps many other 
voltages can be obtained. 
Example: Range one 7- 8- 10- I5- 17- 25- 33- 40-50V 

Range two 4- 8- 12- 16- 20- 24 -32V 
Range three 3- 6- 9- 12- 15 -18V. 

HEAVY DUTY L.T. TRANSFORMERS 
PRI 190, 210, 230. 250 volts. Sec. 55 volts. 50 amps. 
Size IOX8X8in. LIB'IO' -. ex warehouse. 
PRI 220-240 volts. Sec. 12 volts 90 amps. Flying 
lead connections. Size 7 x 64 x 6'n. LI 3 19 6. Carr. 
15 -. 

ISOLATION TRANSFORMERS 
FULLY SHROUDED. TERMINAL 

BLOCK CONNECTIONS 
Prl. Tapped 220 -240 v. sec. moped 220 -2'O . 

1 amp., price L4 /I0,-, carnage 6/6; 2 amps L8 S -, 

carriage 8/6; 3 amps. price L9;12;6, car-age 10 6: 
4 amps, price LII 12,6, carriage 10,6. 

ANY' SPECIALS' MADE TO ORDER UP TO I500VA. 
DOUBLE WOUND. 7 -10 DAYS DELIVERY. LET 
US QUOTE YOU. 

FULLY SHROUDED LOW RESISTANCE 
SMOOTHING CHOKES 

0.051-I 2 amps 0.7511, price L2'7'6, carriage 5/6; 
0.03H 4 amps 0.4(1. price 0/19/6, carriage 6/ -; 
0.02H 8 amps 0.251), price L3;12,6, carriage 7/6; 
0.01H 10 amps .150, price 14,5-, carriage 7/6. 

BRAND NEW TWICKENHAM HEAVY DUTY L.T. TRANS - 
FORMERS. 

PRI tapped 110-220-235.255 volts. See. No. 1. 55 volts, 24 amps. 
Sec. No. 2. 14 volts 10 amp.. Sec. No. 3, 00 volts, 2 amps. All 
winding very conservatively rated. Tropically finished. Terminal 
connection. Sloe H9. W. 71 D 7 Inches. weight 65 lb.. Fraction 
of maker's price. £9'1916. cary. 151 Brand New L.T. Smoothing 
Choke.. 
6 MH. 24 amps. tropkally finished, Bise 116 W 4; I) i inches. Wright 
IX lb.. 751 -. earn. 716. 
2 MH. 24 amps. tropically finished. Size H 51.W 4, D 3! ins. Weight 
9 It,,. 45'-, cart. 5 / -. 

BRAND NEW SURPLUS L.T. TRANSFORMERS. ALL BY 
FAMOUS MAKERS. LATEST ARRIVALS 

I. PRI 240 v. Sec. 6.5 v. 46 amps. conservatively rated. Table 
top connections. Open type cons!ructlon. 851 -. Carr. 7 /6. 

2. PRI 240 v. Bec. 24 v. 12.5 amps. As above 86/-. Carr. 7 /6. 
3. PRI 200 -250 v. Bee. tapped 13.131 14 CT. 13.13+ -14 v. 2 amps. 

und 8 v. I atop. open type table top connections, 27'8, 
P.P. 5 /. 

4. PR200 -240 v. Bec. 6.2 v. 12.5 amps. Open type terminal 
block connections. 25/ -. P.P. 6 /6. 

5. PRI 200.240 v. Bee. (11 tapped 38.40 v. 10 amps. Sec. (21 
6.2, 8.8. 7.3. 7.9, 8.5. 9, 9.5. 10. 10.6 v. 18 amps., open type 
T.B. connections, 17/10/ -. Carr. 10 /. 

6. PRI 240 v. Bec. tapped 53.6 55.2 v. 10 amps., "C" core T.B. 
connections, 75/ -. Carr. 7/6. 

7. PRI 220 -240 v. Sec. tapped 75. 80 v., 2.4 amps. and 6 v. 1 A. 

" C' core table top connection., 75/ -. Carr. 7 /6. 
8. PRI 230.240 v. Sec. (1) 4.5 v. 30A. Sec. 8 v. 11. Sec. (3) 4.5 c. 

IA tabletop connections. Fully shrouded. 751 -. cart. 7 /6. 
9. PRI 240 v. Bee. (1) 45 v. 26 mA. Seo. (2) 1 v. IA. "C" core. 

15/ -. P.P. 
10. PRI 240 V. Bec. (1) 22.3 v. 0.9A. Sec. (2) 21 v. 60mA "C "' 

core. 15/ -, P.P. 3 /6. 
11. PRI 230 v. Sec. 70 v. 16 amps. open type T.B. connection.. 

One only, £8/10/ -. Can. 12/6. 

LONDON 'S LARGEST SUPPLIERS OF 
ELECTRONIC EQUIPMENT 

9 & 10 CHAPEL STREET 
LONDON, N.W.1 

Tel. PAD 7851 AMB 5125 

DAWE AUDIO SWEEP OSCILLATOR 
AND CONTROLLER TYPE 4436 

20 c/s to 20 Kc /s in a Single Sweep Logarithmic 
Scale Calibration. Accuracy :_ 1% I c,s. 
Power supply 110 v. and 200-250 v. Dimensions: 
19x12x13ins. Supplied Brand New with In- 
struction Manual. Less than half Maker's Price. 
£125. ex Warehouse. Send 6d. Stamp for Data 
Sheet. 

L.T. SUPPLY UNIT TYPE S.E.I 
A.C. input 
200 -240 volts 
D.C. Out- 
put tapped to 
give 12 or 24 
volts 8 amps. 
continuous 
rating. Fitted 
with panel fuse 
mains on/off 

switch and D.C. output socket. Built in strong 
metal case. Size 15 X6x6in. An ideal general 
purpose L.T. supply unit for operating relays. Con- 
tactors, battery charging, etc., 110'19/6. Carr. 
10 /, 

L.T. SUPPLY UNIT TYPE S.E.2 
A.C. input 200-240 v. D.C. output SO volts S amps. 
Built in metal case, size 15 x6x6in. Fitted with 
on/off switch, panel fuse and output socket. £1019'6, 
carr. 10 -. 

L.T. SUPPLY UNITS TYPE S.E.S 
_!0-!40 v. D.C. tlulpo, 12 . 24 v. IO 

. , . . . , r, iwn, NI; u.,. .,r,.l.' r'itlea dm, t oedt 

+., . : 
. 

- , 214 10 -. 

AMIABLE D d:PPLY CNIrs rYPE 4E4. 

t1.:..,1 .11 ., £29 10 -. 

ADVANCE COMPONENTS LTD. 
+tal.iiised I..w voltage power supply units. Type DC3. Input 
2011.215.230 -245 v. Output 12 v. 1.23A at 22'C. stabilised within 

1% at 1u11 IoW with supply voltage variation up to t 16 °b. 
hippie less than 1.2% R.M.B. of total output. Supplied brand . £5'10.' -. tart. 10 -. 

WONDERFUL OFFER 
SCOTCH MAGNETIC TAPE. Type 3M 459. din. 3,600 feet. 
Suitable f.0 ride,,. ttra,rt , ,esker's sealed cartons. List 
Price s1S, I u .. Our Price £3 19 6. P.P. 5/. 

SPECIAL OFFER OF WODEN TRANSFORMERS 
BRAND NEW 

No. 1. PRI tapped 200.250 v. R.B. Bec. Tapped 8.15- 25.20- 30.33- 
35 v. 15 amps. Tropically finished table top connects. £5/17/8. 
Parr. l0 / - 
No. 2 PRI 240 v. E.S. Sec. No. 1 50 v. 4 1. Bec. Nn. 2. 10.0 -18 s. 
1 A. 65/- P.P. 7/6. 
No. 3. PRI lapped 200.250 v. E.S. Bec. 1. 315.0.315 v. 110 nm.4 . 

Bee. 2. 175.0 -175 25 uiA. Bec. 3. 5 v. 1.9 A. Pee. 4. 4.3 v. 3.1 A. 
Bee. 5. 6.3 y. CT4 A. Bec. 6.3 v. CTI2A. Bee. 6.3 v. 11. "C" 
Core talle top connection, 50/ -. P.P. 7 /6. 

P.O. 20-WAY TELEPHONE JACK STRIPS. Ty pc 32011N. I 
Ilnm,I tiro. 10 6. l'. l'. 2 . 

SPECIAL OFFER OF BRAND NEW 
HUNTS ELECTROLYTIC CAPACITORS 

n type 1311 60 10 mfd. 350v. kg. t 10 mid. 500v. ka. 

nd 25 
w 

- per dreu. P.P. 3/6. 100 50 +50 (Md. 350v. wkg. 22:6 per 
dozen. I'.1'. 3'.. 50 30 r 10 nib]. 350, w kg. 19,6. per dozen. 

T.C.C. 100X70. 60 VOLTS ELECTROLYTIC!! TYPE CE.3S4DE 
. rte l in. .ha. Length Zins. Itrand new 18 - per lesen. P.C. 2/6. 

SEND 6d STAMP FOR OUR LATEST PRICE 
LIST OF TRANSFORMERS. AND ELEC- 
TRONIC COMPONENTS, OVER 250 ITEMS 
LISTED, AND OFFERED AT A FRACTION OF 
MAKER PRICE. PLEASE NOTE, NO IN- 
CREASE OF PRICES OF SURPLUS TRANS- 
FORMERS. BUY NOW! 

HOURS 9.30 -6 
OPEN ALL DAY 

SAT. 

SEND 6d. STAMP 

FOR LIST 

AUTO TRANSFORMERS 
240 v. -I10 v. Completely Shrouded fitted with 
2 Two pin American Sockets or terminal blocks. 
Please state which type required. 
Wattage Price Carr. 
1000 E6 12 6 7/6 
500 E4 IS 0 6'6 
300 L3 7 6 6 - 
ISO 0 10 0 5 - 
80 LI 19 6 4/6 

2,250 watt completely enclosed in beautifully metal 
case fitted with two 2 -pin American sockets, neon 
indicator, on/off switch, and carry handle. ¿16/10/ -, 
carr. 1216. 1750 watts as above, L13/10/ -, Carr. 12/6. 

PARVALUX GEARED MOTORS 
Shunt wound 220 -240 volts 
D.C. rating. Cont. Ibs.4 8, 

x e., E3/15/- P.P. 7/6. F.W. 
I 

r r.p.m. 150, overall size 6} x 3} 

Rectifier, bridge. Selenium 
direct mains in 220 D.C., out 
750 mA, 8/6. 

AIRFLO A.G. 220 -240 v. 

BLOWERS ,/1 
Capacity 80 cu. ft. 2 }in. dia. e i 
outlet. Overall size 6 x 6 x 7in. . 

Brand new. L6S /- Carr. 5' -. 

BERCO REGAVOLT VARIABLE 
TRANSFORMERS TYPE 31A. 

Input max. 250 v., output 0 -250 v. Current rating. 
Mounted on heatsink. I amp. max. Unmounted. 
0.75 amp. Size Sin. dia., D. tin. Spindle length (Bin. 
L3'5. -. P.P. 5/- 

SPECIAL OFFER OF BRAND NEW H.T. 
TRANSFORMERS 

Fraction of maker's price. All tapped primaries 
200-250 v. Table top connections. Enclosed type. 
GARDNERS 
No. I. Sec. 500.0 -500 v. 200 mA. 6.3 v. 4 A. 6.3 v. 

3 A. 6.3 v. 2 A. 5 v. 2 A. 85/ -. P.P. 7 6. 
No. 2. Sec. 450 -0.450 v. 180 mA. 6.3 v. 3 A. 6.3 v. 

3 A. 6.3 v. 3 A. S v. 3 A. 75 -. P.P. 7 6. 
No. 3. Sec. 350.0 -350 v. 180 mA. 6.3 v. 3 A. 6.3 v 

2.5 A. 6.3 v. 2.5 A. 6.3 v. 2 A. 6.3 v. 0.5 A. 
S v. 2.8 A. 75 -. P.P. 7'6. 

No. 4. Sec. 450.0.450 v. 95 mA. 6.3 v 3 A. 6.3 v. 
3 A. 6.3 v. 2 A. 5 v. 3 A. 65, -. P.P. 7/6. 

703 i. Sec. 400-0-400 v. 85 mA. 250 v. 50 mA. 6.3 v. 
s A. 6 3 v. 4.75 A. 6.3 v. 0.5 A. 6.3 v. 0.Z A. 
751, P.P. 7/5. 

`t3. i. Sec. 250.0.250 v. SO mA. 6.3 v. 2 A. 6.7 ). 
2 A. S v. 2.5 A. 37 6. P.P. 5 -. 

No. 7. Sec. 300 v. 37.5 mA. 300 v. 37.5 mA. 47 6. 
P.P. 5' , 4kV D.C. wkg. 4 v. I A. 4 kV. D.C. 
wkg. 4 v. 0.3 A. 

No. 8. Sec. 225 v. 100 mA. 6.3 v. 2.5 A. 6.3 v. I A. 
37/6. P.P. 5 / -. 

No. 9. Sec. 45 v. 87 mA. 6.3 v. 4.5 A. 6.3 v. 1.5 A. 
6.3 v. I A. 6.3 v. 0.2 A. 29'6. P.P. 4/ -. 

No.10. Sec. tapped 450 -470 v. 275 mA. 42/6. P.P. 5 -. 

GARDNERS LOW TENSION ISOLATION 
TRANSFORMERS 

PRI 6.3 v. Sec. 2 -0-2 v. 4 amps. 5,000 v. wkg. Potted 
type 17/6. P.P. 3/6. 

MINIATURE RELAYS 
Omron Type Mk. 2 24 v. D.C. 2 heavy CO contacts. 
8/6. P.P. 1/6. Siemens plug -in Type 15,000 ohms 
4 CO contacts, with base. 8/6. P.P. 1/6. 

G.E.C. sealed type M1096 670 ohms IM IB contacts. 
816. P.P. 1/6. Type 1079 4 ohms. 2B. 2M. contacts. 
10/6. P.P. 1/6. Type 1500 670 ohms. 28 2M contacts. 
10/6. P.P. 1/6. G.P.O. 3000 Type 75 ohms ICO. 
3M IB contacts. 6/6. P.P. 2' -. 500 ohms ICO IM 
contacts. 5/6. P.P. 2/ -. 

SPECIAL OFFER OF BLOCK CAPACITORS 
BRAND NEW IN MAKER CARTON 

G.E.C. 8mfd 600 v. D.C. wkg. at 71 C. Six for 29'6. 
Carr. 7/6. S.T.C. 5mfd 400 v. A.C. wkg., three for 
17/6. Carr. 7/6. 5 -25mfd 660 v. A.C. wkg., three for 
22/6. Carr. 7/6. Aerovox Imfd 600 v. D.C. wkg., 
six for 12/6. P.P. 4/6. T.M.C. 2mfd. 100 v. D.C. wkg., 
six for 7/6. P.P. 4'6. 

BRAND NEW W.D. TELEPHONE CABLE 
Single D3. 4 of a mile drums, ideal for outside tele- 
phone systems, fraction of maker's price. SO,' -. 
Carr. 7/6. 

WATER TANK 
THERMOSTATS 
Sunvic Type TQP. 70- 190-F' 
250 v. A.C. ISA.NC -SAMP. No' '6 
0 -IA D.C. max. 29/6. P.P. 4/6. L 
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BUILD YOURSELF A QUALITY TRANSISTOR RADIO! 
TRANSOIA FIVE MED, 
LONG di TRAWLER BAND. 

transistor. and 2 diodes. 
rite n.l aerial. tuning con- 

, 1..er, vol control. 3in. 
..ker, III x 4I x liai.. Total 

Buildlag Costs 4216. P. a l' 
Plans and Parts li.? I 

u ith part.). 

MELODY ¡IE. MED a 
LONG WAVES. II transistors 

I 2 diodes. Push -pull out - 
u. tuning condenser, ferrite 

I aerial. 3111. speaker. etc.. 
:11 x 1 ilu. Total funding 

cocu 59,1. P. st P. 381. 
ups sold part. list 2, (tree 

RADIO EXCHANGE CO. LTD., 

POCKET FIVE. MED. & 
LONG WAVES & EXTENDED 
MED. WAVE BAND. 5 

transistor. and 2 dir.les,terrili' 
rod aerial. tinting condenser. 
lin. speaker, etc. 51 x ll x 

:l1 in.Totatlolldlog Cat: 396. 
P. a P. 3, r,. Plan, and part. 
list I (free with parai. 

SUPER SEVEN. MED. 
LONG & TRAWLER BAND 
7 transistor. and 2 d. 
:lin. speaker. 2 ILK -1 . 

push -pull output, etc. - 

51 o i I,i. Total Building Costs 
69'6. P. a P.3/6. Plans and 
pans list 2/- (free w Ith parts). 

61 High Street, Bedford. 

ROAMER SEVEN Mk. 4. 7 wave. 
Lands-31W I. 31 W2. LW, tsW I. 
SW2. SW:l uni Trawler 11011d. 
7 transistors mid 2 diodes. Fee- 
rite rod aerial and telescopic 
aerial. Socket for ear aerial. 7 x lin. speaker. Airsparnl ganged 
timing condenser. etc. Size B x 7 
din. Total IulMina Costs 95/19/6. 
P. P.014. rions a part. lot . 

'free with part.). 

'Phone: 

ROAMER SIX. r, wavelaad,- 
NWI, MW2, SW1, 8W2, LW and 
Trawler nand. B transistors and 2 
line.. Ferrite rod and telescopic 
aerials. 3m. speaker. Top grade com- 
ponents. Size 7 x51 x lam. Total 
loWlwf Coats 794. l'. a P. 316. 
Plans and parts 11.1 2!. (free with 
partl 

52367 Cellars iMa eolraooe Burins Shoe Shor, 
Open 9-5 0.m. (Sat. 9 -12.30 g.m. 

"SKANDIA" VHF/UHF AMIFM 
Handy / Portable / Mobile / Stationary 
Transceivers 

w 

"Mariner ", 6 Ch. VHF FM, RF Output 
power 1W, Portable Transceiver 

other items offered! 
Cassette stereo tape recorders, w /AM/ 
FM Stereo receiver, Portable & Home 

o Stereo 8 player w /FM Stereo receiver, 
Automotive & Home 

Toraura Bussan Kaisha, limited 
C.P.O. Box No. 118 Nagoya, Japan 
Cable add.: "SKANDIA" Nagoya 

Our Price Only 

171510 
Solve your communication problems with this 
new 4- Station Transistor Intercom system 
(1 master and 3 subs), in de luxe plastic 
cabinets for desk or wall mounting. Call/talk/ 
listen from Master to Subs and Subs to Muter. 
Operates on one 9 v. battery. On /off switch. 
\'olume control. Ideally suitable to modernise 
Office, Factory, Workshop, \Warehouse, Hos- 
pital, Shop, etc., for instant inter -departmental 
contacts. Complete with 3 connecting wires, 
each 66ft. and other accessories. Nothing 
else to buy. P. & P. 7/6 in U.K. 
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IJONDON CENTRAR, 
RADIO STORIES 

FRACTIONAL H.P. MOTORS. A.C. 200 250 v 
with gears 6 -, P. & P. 2'6. 
10 -WAY PRESS -BUTTON INTER -COM TELE- 
PHONES in Bakelite case with junction boa handset. 
Thoroughly overhauled. Guaranteed £6 /10 - per unit. 
20 -WAY PRESS- BUTTON INTER -COM TELE- 
PHONES in Bakelite case with ¡unction boa. Tho- 
rough) overhauled. Guaranteed. £7,'15'- per Unit. 
MODERN HAND SETS with coiled lead, grey, 
whit and black. 22/6. P.P. 3 -. 
TELEPHONE COILED HAND SET LEADS, 
3 core S 6. P.P. I -. 
MODERN DESK PHONES, 2 tone grey or black, 
with internal bell and handset with 0 -1 dial. £4,10; -. 
P.P. 7 6. 
WIRELESS SET No. 38 A.F.V. Freq. range 7.3 to 
9.0 Mc s. Working range t to 2 miles. Size 10'. ' 4x 
61in. Weight 6 ;lb. Includes power supply 81h. -and 
spare valves and vibrator also tank aerial with base. 
£6 per pair or £3 single. P.P. 25'-. 
ELECTRICITY SLOT METER (I'- in slot) for A.C. 
mains. Fined tariff to your requirements. Suitable for 
hotels, etc. 200,'250 v. 10 A. 80! -, 15 A. 90' -, 20 A. 
100 -. P.P. 7 6. Other amperages available. Recon- 
ditioned as new. 2 years' guarantee. 
QUARTERLY ELECTRIC CHECK METERS. 
Reconditioned as new. 2001250 v. 10 A. 42 6; 15 A. 
52.6; 20 A. 57'6. Other amperages available. 2 yearn 
guarantee. P.P. 5 -. 
8 -BANK UNISELECTOR SWITCHES. 25 con- 
tacts. alternate wiping £2 15 -; 8 hank half wipe 
£2 15 -; 6 hank half wipe, 25 contacts 47 6, P.P. 3/6. 
DESK PHONES. Black Bakelite uses. complete with 
hand net and internal bell with 0 -1 dial. 42 6, P.P. 6/, 
HIGH -SPEED ELECTRO- MAGNETIC COUN- 
TERS. Ex -Govt. 4 digit. 25 50 y. D.C. Size 4 x I x 
lin. Single coil, 2,300/1. Single coil 50011 8 6. P.P. 3.6. 
EX. GOVT. BALANCED ARMATURE THROAT 
MIKES complete with plug. new, 7 6. P.P. 3 6. 

DESK PHONES from 35. -. Various types in 
stock. Final End Selectors. Relays, various callers. 
also 19 Receivers in stock. All for callers only. 

23 LISLE ST. (GER 2969) LONDON W.C.2 

Closed Thursday 1 p.m. Open all day Saturday 

oriq¡naiIy 

439ns 
UUR 
PRICE 
ONLY 

651. 

Same as 4- Station Intercom for two -way instant con- 
versation. Ideal as Baby Alarm and Door Phone. 
Complete with 66ft, connecting wire. Battery 2 /I. 
P. & P. 3/6. 

7- STATION INTERCOM 
(I MASTER & fi SUB -STATIONS) in strong metal 
cabinets. Fully transistorised. 34in. Speakers. 
Call on Master identified by tone and Pilot lamp. Ideally 
suitable for Office, Hotel, Hospital and Factory. Com- 
plete with 5o yards cable and batteries. Price 21 gns. 
P. & P. 22/6 in U.K. 

AMERICAN 
TEST & COMMUNICATIONS 

EQUIPMENT 
suitable for navigation or 
Scope conversion, price from 
£5. S.A.E. for details. 

AN;ARC -33 Transceivers 225/399.9 Mc /s. 
AN /VRC -19 F.M. Transceivers. 152/174 

Mc /s. £10. 
AN /URC -4 & AN /URC -11 "Handy -Talk- 

ies " 
AN /ARN -6 & AN /ARN -44 Compass Re- 

ceivers 
AN/TRC -8 U.H.F. Radio Relay Sets. 
AN /FPN -13 X band Radar Beacons. 
CU- 168 /FRR 2/32 Mc /s Antenna Couplers 
AN /PSM -2A " Megger " Insulation Testers 

500V 0 -1,000 Meg. 
AN/UR-30 Test Set for AN/URC-4s. 
AN /PSM -6 Multimeters 1K -20 kfl/PV. 
AN- URM -61 Signal Generator 1.8/4 Gc /s. 
TS -47 Test Oscillator 40 /500 Mc /s. 

£25. 
T- 216/GR Xtl Synthesizer Signal Gener- 

ator 225/399.9 Mc /s. 
AN/UPM -11A X Band Range Calibrators. 
AN /USM -24A Measuring Oscilloscopes. 
TS- 413C /U Signal Generators 75 Kc /40 

Mc /s. 
TS- 497B /UUR Signal Generator 2/400 Mc /s. 
TS- 147A /UP Radar Test Sets. 
TS- 917A /CG (Stelma TDA -2) Telegraph 

Distortion Analysers. 
ME- 22 /PCM Decibel Meters- 45/ +25 DBM 
Tektronix 541, 543 & 545 spare Tubes Type 

5BHP2A. Price £14. 
AN/APN -9 Loran Receiver Indicators, 
AN /UPM -19B Test Set for AN /APW -I1 
I -177B Valve Tester, 
I -193C Relay Test Sets. 
LA -239 Measuring Oscilloscope, 
BC -614( ) Speech Amplifier. 

NEW GENERAL CATALOGUE * AN /103 1/- 

SUTTON ELECTRONICS 
Salthouse, Nr. Holt, Norfolk. CLEY 289. 

TELEPHONE AMPLIFIER 

Why not increase efficiency of Office, Shop 
and Warehouse with this incredible De -Luxe 
Portable Transistor TELEPHONE AMPLI- 
FIER which enables you to take down long 
telephone messages or converse without 
holding the handset. A useful office aid. A 
must for every telephone user. Useful for 
hard of hearing persons. On /off switch. 
Volume Control. Operates on one 9 V. 
battery which lasts for months. Ready to 
operate. P. & P. 2/6 in U.K. Add 2/6 for 
Battery. Full price refunded if rr-ttlrtted in 
7 days. 

WEST LONDON DIRECT SUPPLIES (W.W.). 
169 Kensington High Street, London. W.8 

Wireless World, April 1968 

www.americanradiohistory.com

www.americanradiohistory.com


,CLASSIFIED ADVERTISEMENTS 
DISPLAYED SITUATIONS VACANT AND WANTED: £6 per single col. inch. 
LINE advertisements (run -on): 7/- per line (approx. 7 words). minimum two lines. 
Where an advertisement includes a box number (count as 2 words) there is an additional charge of 1 / -. 
SERIES DISCOUNT: 15 is allowed un orders for twelve monthly insertions provided a contract 
is placed in advance. 
BOX NUMBERS: Replies should he addressed to the Box number in the advertisement, c/o 
Wireless World, Dorset House, Stamford Street. London, S.E.I. 
No responsibility .,«.kited for errors. 

Advertisements- accepted 
up to APRIL 5 for the 
MAY issue, subject to space i 
being available. 

SITUATIONS VACANT 

T VField Service E giuerr, £I.00u. London area. n 
5 -day week. -Phone Mr. Simmons. Edgware 7291 

(1997 

AFULL -TIME technical r xp»rtenced salesman re- 
quued tor retail sa es; write giving details of age, 

pr. vious experienc:, salary required tc- -.The Manager. 
Henry's Radii,. Ltd.. 303. Edgware Rd.. London. 

W'.2 

RADIO 
ald tape recorder testers and trouble 

shooters required: canteen, excellent rates of pay. 
8 a.m. to 5 p.m.. 5 -day week. -Elizabethan Electronics. 
Ltd.. Crow Lane, Romlord. Essex. Tel. Romford 64101. 

11999 

WEST London Aero -Club invite " A " and " B " 
licensed engineers with capital and or neces- 

sary equipment to commence Radio Workshop. Alter- 
native propositions may be considered. Write full 
detai s to- White. Waltham Airfield, near Maidenhead. 
13( rks. 

THE 
Royal Free Hospital. Gray's Inn Rd., London. 

W.C.1.- Electronic engineer required to take 
charge of electronics workshop. Duties will be to 
maintain and modify medical electronic equipment and 
to build new apparatus for clinical projects. Further 
particulars may be obtained br telephoning Mr. 
Williams 837 6411. Ext. 12. A good salary will be paid. 

Applications. stating age. qualifications and experi- 
ence and giving the names of two referees to 

,the Administrator. 
TECHNICAL Officer. Home Office. -Post for man or 

woman aged at least 26 as Technical Officer Grade 
II In tite Instruments Division of the Central Research 
Establishment. Aldermaston, Berks. Duties: concerned 
with maintenance. servicing. and development of 
instruments used in anß ytical chemistry. e.g., chroma- 
tographs and spectrographs, the design and production 
of research rigs Qualifications: O.N.C. in Mechanical 
or electrical Engineering or equivalent or higher 
qualification: wide ranf,e of mechanical and electrical 
. xperience in the development of experimental rigs 
essential: experience of electronics an advantage. 
Salary: £1.183- £1.490. Promotion prospects. Non - 
contribnorr pension. -Write: Civil Service Commis- 
sion. Savile Row. London. W.I. for application form. 
ouot.ing S'6879,68. Closing date 5th April. 1968. [1995 

THE Agricultural Research Council Radiobiological 
Laboratory has a vacancy for an Assistant Expert - 

mental Officer or Experimental Officer in its Electronics 
S'ction which is responsible for the provision and 
operation of equipment used in tracer studies both with 
stable and radioactive isotopes. The successful candi- 
a'e will assist in the development and construction 

of equipment, and should have experience of pulse 
techniques. linear amplifiers. analogue and digital cir- 
cuitry. data recording and processing. Minimum 
qualifications; pass degree or. if under 22. G.C.E. A ' 
level in two subjects. or equivalent. Salary In scale 
A.E.O. 0584 tat age 18) to EI.243 (maximum starting 
salary at age 26 or over £1.017); E.O. L1.365 to 
E1.734.-Apply. with names of two referees to the 
Secretary, Agricultural Research Council Radiobio- 

. logical Laboratory. Letcombe Regis. Wantage. Berk- 
shire. by 16th April. 1968. 11996 

THE General Post Office has vacancies for Radio 
Operators II at its Coast Radio Stations. Appli- 

cations are invited from men between 21 and 35 years 
of age who must hold either the Postmaster Generals 
First or Second Clas Certificate of Competence in 
Radiotelegraphy or an equivalent certificate issued by 
a Commonw.a'.tli Administration or the Irish Republic. 
The posts. which will be temporary in the first in- 
stance. carry a salary scale of £730- L1.075. depending 
on age at entry. but successful applicants will be 
eligible to enter the open competitive selection for per- 
manent appointment to be held in the spring of this 
year Applicants should write to: The Inspector of 
Wireless Telegraphy. Union House. St. Martin's -le- 
Grand. London, E.C.I. or telephone London HEAd- 
tuarters 5628 for further information. (S.T.D 01 -432 
56 78.) 11994 

BOOKS, INSTRUCTIONS, ETC. 

MANUALS. 
circuits of all British ex -W.D. 1939 -45 

wireless equipment and instruments from otiglnal 
R.E.M.E. instructions: s a.e. for list. over 70 types. - 
W. H. Bailey. 167a. Moffat Road. Thornton Heah, 
Surrey. CR4 -8PZ. 166 

TAPE RECORDING ETC. 
TAPE to disc transfer. using latest feedback disc 

cutters; EPs from 21 -' s.a.e. leaflet.- Derov. 
High Bank. Hawk St., Carnforth. Lancs. 140 

SERVICE Sr. REPAIRS 

REPAIRS. 
-Our modern service department equipped 

with the latest test equipment including a wow 
and flutter meter and multiplex stereo signal generator 
is able to repair Hi Fi and tape recording equipment 
to manufacturers' standard.- Telesonic Ltd., 92. Tot- 
tenham Court Rd.. London. W 1. 01 -636 8177. [21 

MISCELLANEOUS 

METALWORK. 
all types cabinets. chassis. racks. 

etc. to your own specification. capacity available 
for small milling and capstan work up to fin bar 
PHILPOTT'S METALWOR KS. Ltd.. Chapman St.. 
Loughborough. 117 

ARTICLES FOR SALE 
V 38E Hallicratter communications receiver. band- s. spread AM /CW. £25. -2, Clifton Rd.. Wokingbam. 

£217 
VACUUM pumps. gauges. etc. recorders. general sci- 

entlflc and laboratory equlpm: nt. catalogue. -V. N. 
Barrett & Co.. Ltd., 01 -654 6470. 169 

**************** ****** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
* ELECTRONIC DESIGN & DEVELOPMENT ENGINEERS (ALL GRADES) SALARIES UP TO £2,100 P.A. * 
9e ELECTRONIC TEST á SERVICE ENGINEERS (ALL GRADES) SALARIES UP TO £1,600 p.a. * 
i( TECHNICAL SALES ENGINEERS (EXPERIENCED) SALARIES UP TO £2.500 p.a. it 

9eTECHNICAL AUTHORS (ALL GRADEOS) SALARIES UP TO £1,800 p.a. i( 

* DRAUGHTSMEN, PRODUCTION ENGINEERS t 
it w,. hart. ocrr Win rr¢I.1,red vaenliri.., for :.hose 1> pee of engineers in the Home (',mall... awl /tooth Enelnma 

* area«. If ) a. have had at Ir:at ti ear. exprleas hi British Ind.lrl real rrgmi re a ioh whirh offer. I hat cia.. 
11e., +1a +1+, 1011 vd :uir. :.ad itit.m.ting w,ak. 

Phone (any time day or night) or write to:- 

* * * * * 
* 

ELECTRONICS APPOINTMENTS LTD., 
Norman House, 
105 -109, Strand, W.C.2 
TEM pie Bar 5557 -8. 

* * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * *4( 

RADIO & TELEVISION SERVICING 
RADAR THEORY & MAINTENANCE 

Vacancies regularly exist in industry for men with good knowledge of Radio, 
TV and Radar. Our one -year day courses provide effective training. Shorter 
day courses available for men with experience. 
Write for details to: The Secretary, London Electronics College, 20 Penywem 
Road, Earls Court, London, S.W.5. Tel.: 01- 373 -8721. 

The Civil Service 
Professional and Technical appointments 

RADIO AND ELECTRONIC ENGINEERS 
BOARD OF TRADE (CIVIL AVIATION) 

Qualified engineers required as Assistant Signals Officers in the field of Civil Aviation for the provision 
and installation of advanced electronic equipment -including the latest type of radar, telecommunications, 
navigational aids, etc. 
QUALIFICATIONS: Degree with 1st or 2nd class honours in Electrical Engineering or Physics, or have 
passed all examinations for M.I.E.E., A.M.I.E.R.E. or A.F.R.Ae.S. 
AGE: 23 and normally under 35 on 31st December 1968 (extension for Forces and Overseas Civil Service). 
SALARY (Inner London): On the scale £1,160- £2,092 depending on age and qualifications. Pensionable 
appointments. Good prospects of promotion. 
(Reference: S.85 ASO) 

EXECUTIVE ENGINEERS AND ASSISTANT EXECUTIVE ENGINEERS 
POST OFFICE 

EXECUTIVE ENGINEERS are required for research, development and design work for electronic tele- 
phone exchanges, satellite communications, submarine telephony, novel line and radio transmission systems, 
electro acoustics, mechanical aids and postal mechanisation. Most of these posts are in London. 
There are also posts in engineering management to direct and control the provision and maintenance of 
communications installations and plant. These posts are available in London and in a number of provincial 
centres. 
ASSISTANT EXECUTIVE ENGINEERS are required in London and provinces for work on the develop- 
ment and design of communications systems and postal service equipment. 
QUALIFICATIONS: Executive Engineer: Degree or Dip. Tech. in Mechanical or Electrical Engineering, 
or Physics or Applied Physics, or have achieved Corporate Membership of the I.E.E., I.Mech.E., or I.E.R.E. 
Final year students may apply. Assistant Executive Engineer: G.C.E. (or equivalent) pass in English 
language, and one of the following: H.N.D. in Electrical or Mechanical Engineering or Applied Physics; 
a pass in (or exemption from) Parts 1, 2 and 3 of the examinations of I.E.E., or I.Mech.E.; a pass in (or 
exemption from) Sections A and B of the I.E.R.E. examinations; a pass in (or exemption from) Parts 1 and 2 
of the examination of the Council of Engineering Institutions, in subjects acceptable to one of the Institutions 
named above. 
SALARIES (national): Executive Engineer: £906 (at 2l)- £1,677 (at 34 or over) - £1,884. Assistant 
Executive Engineer: £734 (at 18 or under) - £1,097 (at 25 or over) -£1,631. 
Salaries increased for officers serving in London. Non -contributory pension. Promotion prospects to higher 
grades with maxima of £2,484 and £3,105. 
AGE: Executive Engineer: At least 21 and under 35 on 31st December 1968. (Some extensions for 
service in H.M. Forces or Overseas Civil Service.) Assistant Executive Engineer: At least 17S and under 
27 on 31st December 1968. Applications for both posts from well qualified older candidates will be con- 
sidered. 
(Reference: S;353) 

APPLICATION FORMS are obtainable from the Secretary, Civil Service Commission, 
Savile Row, London, W.I. Please quote appropriate reference. 
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Product J1e sì 
Technicians 

Career Opportunities 
with IBM Manufacturing 

We need high calibre men to fill vacancies created by promotion and 
programme expansion. 

The Job 
Is to commission the latest IBM products and systems in production at the 
Scottish plant, near Greenock, and requires an intimate knowledge of the 
equipment under test, which can include computers, punched card and tape 
peripherals, magnetic disk and tape storage, high and low speed printers, 
visual display units and multiplexors. The products have to be tested 
thoroughly, and all faults traced and rectified. The work is interesting and 
absorbing, and the prospects for the right man are good. 

Training 
Will he a mixture of formal and "on the job" instruction. We will teach you 
all you need to know about IBM equipment- providing your basic knowledge 
is to the required level. 

Pay and conditions 
Men selected for this work will start at not less than £1,050 per annum. We 
can pay more for proven ability and good relevant experience. 

Benefits include a non -contributory pension, immediate free life assurance 
and full sickness pay for up to 26 weeks in any i 2 months. The 254,000 square 
feet plant is modern and situated in a pleasant rural valley. There is a 
subsidised restaurant. 

Working conditions are excellent and there are good recreational facilities in 
the area. IBM will help you find somewhere to live and pay your removal expenses. 

The man 
\\ ill be at least 18 and probably less than 3o and have a strong electronic 
background, with experience in, for example, the testing of electronic products, 
maintenance of radio, radar or TV or similar work in the armed forces. 

He will probably have, or be near to attaining, a qualification such as HNC, 
ONC, first class PMG, final RTEB, or final City and Guilds (Course Nos. 47, 
48, 49, 57, 300). A knowledge of transistor circuitry and the use of oscillo- 
scopes will be a distinct advantage. 

If you have what we need, and are keen to join a vigorous, expanding and 
up- to-the- minute industry, please write, giving details of 
your age, experience and qualifications, and quoting ref 
No. PT/WW/336 to : Personnel Selection 
Officer, IBM United Kingdom Limited, 
P.O. Box 3o, Spango Valley, Greenock. IBM 

STAFFORDSHIRE COUNTY COUNCIL 

Education Department 

FIELD SERVICE ENGINEERS 
(Two additional Posts) 

Applications are invited from suitably qualified and 
experienced persons for these posts. Ability to main- 
tain, repair and demonstrate all types of audio visual 
equipment, is essential. 

Applicants should hold the final f1.T.E.B. certificate 
in Television and Telecommunication engineering and 
have had considerable experience in the servicing of 
radio and television receivers, record players, tape 
recorders, and sound film projection equipment. 

Applicants must possess a current driving licence. 
The Salary will be in accordance with Technical 

Grade Ill ([86041,020 per annum). The posts are 
superannuable. 

Assistance may be given in approved cases towards 
removal expenses and a lodging allowance may be 
payable. 

Further particulars and forms of application may be 
obtained from The Director of Education (Admin.) 
County Education Offices, Earl Street, Stafford, to 
whom completed applications should be returned 
within 14 days of the appearance of this advertisement. 

INSTRUCTOR 
required tu lecture un theory and practice 
of Radio and Television. Marine Radio/ 
Radar background desirable but not essential. 
Apply BST, 20 Penywern Road, Earls Court, 
London, S.W.5, giving details of qualifica- 
tions. 

AVO Valve Characteristic Meter Mk. IV. as new. 
E77; 1035 Mk. ill acope on trolley. Telecheck 

1322. E44; offers considered. -Box 216, W.W. 

THE world's smallest wireless microphone rifle. bullet 
size. using hearing aid type battery. E7 10: shirt 

button size ultra sensitive microphone 20 -. -Box W.W. 
220. Wireless World. 
QUANTITIES of Barretter valves. CL33. CY31 and 
1,! CIC. wanted. new and boxed: have tor exchange 
new 6AQ5 EL84. 6BR7 and ECCB valves. or will 
buy for cash.- Harringay Photographic. 435. Green 
Lanes. London. N.4. 01 -340 5241. !1910 

BB.C.2. TV. RADIO, TAPE REC. SERVICE SPARES. 
UHF.625. modify your net to B.B.C.2. Manufac- 

turers conversion kits .Y tunera. list available. Philips 
625 conversion kit. new. including 7 valves & circuit. 
£4,18 6 (less valves 39/61. 9/p 6, -. GEC /Sobell 
Dual 405/625 IF amp and output chassis. new. Incl. 
circuit 38 6 p p 4/6. Ferguson 625 IF amp chassis. 
new. incl. 6 valves 55, - `less valves 17/6). p/p 4/6. 
New UHF tuners. Incl. valves 32/6 (less valves 12 6) 
or transistorised 70!-, p,p 4,'6. New VHF tuners. 
GEC transistorised 70 . A.B.. Philips. Dual standard. 
Brayhead 3003 30 -. Cyldon C 20/ -. K.B. 16Mc /s or 
38Mc /s 10,-. p p 4/6. Many others available. Fire- 
ball tuners. push button tuners. used. 17/6. p/p 4/6. 
TV Signal Boosters. transistorised. Pye Labgear B1 /133 
and UHF battery 75/ -. UHF mains 97 6, UHF mast- 
head 105/- post free. L.O.P.Ta.. scan coils. frame 
output trans mains droppers. etc.. for all popular 
makes. CRTs 14. 17. 19 inch from E4 5 (callers 
only). Tape recorder belts, heads. motors. etc. 
Salvageed components. largee selection transformers. 
scan . coils, turrets, etc. Enquiries invited. C.O.D. 
despatch available. -MANOR SUPPLIES. 64. Golders 
Manor Drive, London. N.W.11; callers. 589b. High 
Road. North Finchlev. N.12 (near Granville Road). 
HIL. 9118 (day). SPE. 4032 (evg.). Early closing 
Thursday 1 p.m. 160 

Science Research Council 
RADIO AND SPACE RESEARCH STATION 

Ditton Park, Slough, Bucks 
Experimental Officers Assistant Experimental 

Officers 
Experimental Assistant Experimental Officers are 
required to assist in work on the propagation of 
radio waves through the ionosphere and troposphere. 
Duties will include the design and development of 
apparatus and analysis of the results of experiments. 
Current work includes studies of the upper atmos- 
phere and ionosphere with apparatus in rockets and 
satellites, investigation of wave propagation through 
the ionosphere and troposphere using an 82 -foot 
steerable aerial, study of the propagation of milli- 
metre and sub- millimetre radio waves, and use of 
lasers for studies of the lower atmosphere. Pro- 
grammers are also required for duty with a large 
computer now being installed. 

Qualifications: 
University or C.N.A.A. degree H.N.C. or equivalent 
qualification. If under age 22, five G.C.E. passes 
including two science or mathematical subjects at 
" A " level (or equivalent). 

Salaries 
A.E.O. between £584 and £1,243. 
E.O. between £1,365 and £1,734. 
Send for details to:- 
The Secretary, S.R.C. Radio and Space Research 
Station, Ditton Park, Slough, Bucks. 

Wireless World, April 1968 

www.americanradiohistory.com

www.americanradiohistory.com


36th (Eastern) Signal Regiment (Volunteers) 

T&AVR 
WANSTEAD E II 
Vacancies exist for volunteer technicians to service 

and repair modern Army communication equip- 
ment (Radio and Line) in Electronic Workshops. 
Training given, but Int. Cert. C. & G. in Telecom- 
munications desirable. Full Army rates of pay. 

Bounties up to £85 per annum. Camp in Germany 
every three years. Training night every Thursday, 
19.30 -21.30 hrs. 

Contact Capt. (T.O.T.) K. A. Christian, ERD, 
Signals House, Selsdon Road, Wanstead, E.11. 
Tel. 01 -989 -5131. Similar vacancies exist at 

CAMBRIDGE, BRENTWOOD, GILLINGHAM 
NORWICH, BEDFORD and COLCHESTER 

RADIO TECHNICIANS 
A ber al -nil+1,1. .loaldk.l eaodidal.. .,,e n,Iortl for 
nne.tablt.hed I)' -t.. leading to permanent and pvu -kubk 
employment (h, Cheltenham Mid other part n( the l'.1: . including 
Iwwmlo,). There are al- opportimil M+ for 'ter) lee abroad. 

APplikult t be 14 or over and I. familiar with Ite raw of 
Te.t ileac. awl have lml p,adkal Ita ia/Kle troak work -hop 
e perkocc. Preference will be given to candidate+ who can offer 
' ̀ O" level and (ICE pate'+ In 1:nali +h language. Math. anti/or 
l'hyak ,, or hold the City and (:wild. Tele, +en.un,,k. kn,+ Tech- 
nical Iule hate Certificate or e,luhkot technical q,uIdfe . 
lions. 

Pay *reconfirm to age. e.g. at 19 -4505, at 23- LI,0711 (hlghrd 
aie pay on miry). 

Pro.pect. of promotion to grade. in nlary range 41,139- 
51,941. There arc a lei. pn +tv carrying higher tuatara... 

A I leave allowance of 3 week. a day. rt+h,g to 4 week. 2 
day.. Norval Civil Service .lek leave reaotatk.n. apply. 

Applk,stkw, forma available from: - 
Yamtdtmast Omosr (IT). 
Goversmast Communications Headquarters. 
Oaktay. Prion Road. 
Cheltenham. Glos. 

BOROUGH POLYTECHNIC 
Borough Road, London, S.E.1 

The Borough Polytechnic is centrally situated in 
London, between Waterloo and London Bridge 
stations. In association with other colleges, it has 
been proposed for designation as " The Polytechnic 
of the South Bank, London," 

Applications are invited for the appointment 
of:- 

TWO SENIOR LECTURERS 
in the Department of Electrical and Electronic 
Engineering. This Department will be completely 
rehoused in the summer of 1969 in a large building, 
now nearing completion. 

It is intended that appointments shall date from 
lot September, 1968. Candidates should hold 
honours degrees in Electrical Engineering and pref- 
erably also be corporate members of the I.E.E. or 
I.E.R.E. They should have relevant industrial or 
research experience in addition to teaching experi- 
ence. 

Candidates able to offer the following subjects, 
up to at least final degree level, are particularly 
sought :- 

HIGH VOLTAGE ENGINEERING 
(Ref. E.13) 

COMMUNICATION ENGINEERING 
(Radio and Line Communication) (Ref. E.14) 

SALARY SCALE (for Senior Lecturers in 
London): 

£2,350 p.a. rising by annual increments of £60 
and £65 to £2,665 p.a. 

Further details and application forms are obtain- 
able from The Clerk to the Governing Body, 
Borough Polytechnic, Borough Road, London, S.E.1 
with whom completed applications should be lodged 
within two weeks of receipt, but not later than 15th 
April, 1968. 

ENGINEERS 

IBM will train you 
for a responsible 
career in data 
processing 

To become a successful IBM Data Processing 
Customer Engineer, you need more than engineering 
qualifications. You need to he able to talk confidently 
and well to any level of customer management, and to 

have a pleasing personality in your work. As a DPCE, 
you work in direct contact with your customers, on 

some of the world's most advanced data processing 
equipment. 

You must have a sound electronic and electro- 
mechanical background, such asONC /HNC Electronic 
or Electrical, or Radar'Radio /Instrument Fitters course 
in the Armed Services. 

You will get thorough training on data processing 
equipment throughout your career. Starting salaries 
depend on experience and aptitude, but will not be less 
than £1,100 a year. Salary increases are on merit - 
you could be earning £ t,9oo within 3 -5 years. Drive and 
initiative are always well rewarded at IBM ; promotions 
are made on merit and from within the company. 

If you are between 21 and 31 and would like this 
chance to become part of a rapidly expanding and 
exciting computer industry, write to IBM. 

However, if you are between 18 and 21, IBM can 
offer you the chance of a challenging career as a Junior 
Customer Engineer. 

You need five G.C.E. 'O' levels, an aptitude for 
mechanics, a good understanding of electrics, a clear 
logical mind, and the ability to get on well with people. 

Send details of training, experience and age to Mr 
' D. J. Dennis, IBM United Kingdom Limited, 389 
Chiswick High Road, London W4, quoting reference 
E /WW /262. 

IBM 
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I REDIFFUSION 

TELEVISION 
FAULTFINDERS 

We have vacancies for experienced television faultfinders in our Production 
Test Departments. R.T.E.B. Final Certificate or equivalent qualifications or 
experience are required, a knowledge of transistor circuitry will be an 

advantage. These positions will be staff appointments with all the 
expected benefits. 
Applications to: 

Works Manager, 
Rediffusion Vision Service Ltd., 

Fullers Way South, 
Chessington, Surrey (near Ace of Spades). 

Phone: 01- 397 -5411 

THE CITY UNIVERSITY 
Applications are invited for the post of 

EXPERIMENTAL OFFICER 
in the 

LASER APPLICATIONS GROUP 
Applicants should possess at least a Higher 

National Certificate and have considerable practical 
ability. The officer will be responsible for the 
practical development of electro -optic crystal 
modulators under a research contract and will 
receive full initial training. 

The appointment will be for three years with a 
prospect of permanency. 

Salary scale: £1,300 ': £75 to £1,450 p.a. 
Apply in writing, stating qualifications and 

experience, to Professor P. F. Soper, Department of 
Electrical and Electronic Engineering, The City 
University. St. John Street, London, E.C.1. 

WESTMINSTER 
10 spindle fully automatic trans - 

former winding machine, automatic paper inter- 
leaving and provision for parting off coils by rotating 
blade. exceptional condition; very reasonable. -102. 
Parrswood Rd., Manchester 20. Tel. Rusholme 3553. 

1209 

ABetter 
deal for cash customers. We do not provide 

interest free credit but oiler a generous discount 
of 15% for cash. Equipment despatched brand new In 
sealed cartons on receipt of remittance with order. 
Agents for all leading makes. Demonstrations. service 
guidance. -Write or 'phone. Callers welcome. Open 
all day Saturday. Thursday half day. -Audio Services. 
Ltd.. 82. East Barnet Rd.. New Barnet. Herts. Tel. 
Barnet 6605. 120 

ARTICLES WANTED 

RETAILER 
requires surplus Items. -Lists to Henniker 

& Kerr, 41. Ashley Terrace. Edinburgh 1214 

WANTED privately. an Eddystone communications 
receiver. prefer Model 940HF but consider other 

model. -Tel. 874 P656 evenln_s. 736 4634 daytime. 
f 21,4 

WANTED, 
all types of communications receivers 

and test equipment -Details to R. I. At I. 
Electronics, Ltd., Ashville Old Hall. Ashville Rd.. Lon - 
don. E.11. Ley. 4986. 163 

GRANADA TELEVISION 

Electronic Engineers for 

Operational Television 
We have a number of vacancies at the TV Centre in 
Manchester for men with a good knowledge of 
television engineering to work in all aspects of 
Granada's production and transmission operations. 

These cover studio sound and vision, videotape, 
telecine, transmission switching and maintenance 
of equipment. 
Entry points and salaries depend on experience and 
qualifications and the grades open are Assistant 
Engineer at £1566 pa and Engineer at £1857 pa. 

We will also consider as Technical Assistants, 
young men with the right qualifications and the 
ability to learn. This is a training grade with 
a salary of £1282 pa. 

Housing prospects in the Manchester area are 
excellent and we will give assistance with housing 
and removal expenses. Generous Granada Group 
Pension and Life Assurance Scheme. 
Write full details age and experience and qualifications 
to Andrew Quinn, Granada Television Manchester 3 

120 

NEW GRAM AND SOUND 
EQUIPMENT 

ISLASGOW.- Recorders bought. sold. exchanged: V cameras. etc.. exchanged tor recorders or vice - 
versa.- Victor Morris, 343, Argyle St., Glasgow C.2. 

II 

VALVES 

VALVE 
cartons by return at keen prices; send 1 

for all samples and list. -1. R A. Buxmakers. 75a. 
Godwin St.. Bradford. 1 110 

VALVES WANTED 

WE buy new valves. transistors and clean new tom - 
ponents. large or small quantities. all details. 

quotation by return.- Waltou's Wireless Stores. 55. 
Worcester St.. Wolverhampton. 162 

CAPACITY AVAILABLE 

AIRTRONICS. 
Ltd., for coil winding. assembly ant: 

wiring of electronic equipment. transistorised sub- 
unit sheet metal work. -3a. Walerand Rd., London. 
S.E.13 Tel. 01 -852 1706. 161 

TUITION 
RADIO officers see the world Sea -going and shore 

appointments. Trainee vacancies In April and 
September. Orants available. Day and boarding 
students. Stamp tot prospectus. Wireless College. 
Colwyn Bay. 112 

CROWN AGENTS 
ENGINEERS 

The Crown Agents' Engineering Departments, 
which embrace all disciplines, carry out a wide 
range of activities on behalf of their overseas 
Principals, including the design, purchase and 
inspection of diverse plant, structures, machinery 
and equipment, in addition to providing advisory 
and consultancy services, and members of their staff 
in some Departments have opportunities to visit 
factories and sites abroad. 

The Crown Agents is not a Department of the 
British Government: nor are its staff Civil Servants, 
although their salaries and conditions of service are 
based on those of the United Kingdom Civil Service 

The following appointments are available: 

ASSISTANT INSPECTING ENGINEERS 
(TELECOMMUNICATIONS) 

Candidates, not over 30 years of age, should be 
(a) Associate Members of the Institution of Electrical 
Engineers or (b) Graduate Members of the Insti- 
tution of Electronic and Radio Engineers (in which 
case appointments would be considered in the 
Assistant Engineer Grade), or (c) possess a suitable 
H.N.C. or equivalent qualification (when appoint- 
ments would be available in one of the Technical 
Officer grades). They should have had at least 5 

years practical experience in the manufacture or 
design of telecommunications equipment and should 
preferably be conversant with quality control and 
assurance procedures. Some knowledge of broad- 
casting equipment and practice, or experience of 
telephone exchange or transmission equipment 
would be an advantage. 

Duties will include visiting manufacturers' works 
to advise and assist in maintaining required standards, 
carrying out inspection and acceptance tests and 
preparing technical reports on a wide range of tele- 
communications and electronic equipment. Officers 
appointed will be required to live in the Greater 
London area in the first instance. 

Appointment will be on the following terms: 

(l) On probation for 2 years for admission to the 
permanent and pensionable establishment. OR 

(2) On contract for 3 -5 years, with a 25"., addition 
to the salary scales given below. 

Candidates must be prepared to serve overseas. 

SALARIES 

Assistant 
Inner London Outer London 

Engineer £1,367 (age 25)- £1,317 (age 25)- 
£2,019 £ 1,969 

Technical 
Officer 
Grade I £1,615- £1,967 £1,565- £1,917 

Grade II £,408 - £1,615 £1,358 -í1,56S 

Please write for application form and further 
particulars, quoting reference M22 OFFICE VI 
and title of post to: CROWN AGENTS, " M " 
DEPARTMENT, 4, MILLBANK, LONDON, 
S.W.1. Candidates must be resident in the U.K. or 
anticipate being so in the near future. 
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A PERMANENT OVERSEAS CAREER 

RADIO 

TECHNICIANS 
You will be interested in the following facts. 

I. A permanent overseas career with accompanied overseas 

tours. Tax free salary. Free accommodation. Furnishings 

supplied. Educational allowances. Substantial rebated 

holiday air fares. Free medical facilities. 

2. Our staff has increased by 74 technicians in the last two years 

and we need a further 72 skilled technicians in 1968 alone to 

meet our expansion requirements. 

Our business is telecommunications. We are a thriving com- 

pany covering the fields of communication, aviation services and 

Air Traffic control with over 50 bases throughout the world. 

The men we seek will be preferably qualified to C. & G. level. 

You should have a sound practical experience of HF and VHF 

communications. Knowledge of Navigational aids and RTT would 

be an advantage. Every encouragement will be given to you to 

continue your studies. Could you be one of the men for us! 

If so don't delay. Write now for application form. You will 
receive a prompt reply. 

General Manager, Personnel (WW RT), 

International Aeradio Limited, 

Aeradio House, Hayes Road, 

Southall, Middlesex. 

WANTED 
By manufacturer of Tape Recorders, 

Record Players and Radios. 

YOUNG CAPABLE AUDIO DESIGN ENGINEER 

Must have experience of low cost design on 

Mono and Stereo amplifiers. 

Salary according to experience, in the range of 

£1,000 to £1,500 per annum. 

Very good prospects. 

Apply to the Managing Director, 

FIDELITY LIMITED, 
OLAF STREET, LONDON, W.11. PARk 0131. 

Wireless World, April 1968 

Project 
As a result of the steady expansion 
of our Radar Simulation business 
we are about to embark on the 
design and construction of digital - 
ised electronic systems. We are 
therefore looking for a project man- 
ager, project engineers and systems 
design engineers with the following 

qualifications. 

PROJECT MANAGER 
The chosen man will have a sound engineering 
background and wi'l be expert in one of the 
following fields: System design involving radar 
techniques, digital computers and interface 
design, or simulation. He must be able to plan 
and manage a complex electronic project 

within a well defined budget. 

PROJECT ENGINEERS 
We are looking for engineers with a sound 
knowledge of electronics and experience of 
radar techniques and analogue or digital 
computers. They crust be able to organise the 
paperwork and be responsible for the detailed 
execution of contracts on the project from the 
planning through to the commissioning stage. 

SYSTEMS DESIGN 
ENGINEERS 

We require Senior and Junior design engineers 
to devise electronic systems for the simulation 
of radar effects. They should have experience in 

the use of linear and logic integrated circuits, 
and be familiar with digital or analogue compu- 
ting techniques and interface problems. Recent 
work on Air Traffic Control or Marine Radar 

techniques would be an advantage. 

The team chosen for this project will be working 
for a Company producing sophisticated elec- 
tronic equipment in an assured and expanding 
market. The Company offers good conditions of 
service, including contributory pension scheme 

and a free life assurance. 

Applications to: General Manager, 4 
REDIFON LIMITED -:°m- 

RADAR SIMULATOR DIVISION 
Kelvin Way, Crawley, Sussex. 'Phone: Crawley 23422 

A Member Company of the REDIFFUSION Grouo 
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RADIO OPERATOR preferably with PMG 2 Certificate 
required immediately for duty on Meteorological Office 
Ocean Weather Ships. 

Salary scale £792 - £1,230 per annum according to age, plus 
£143 overtime allowance. Free food and accommodation 
provided on board ship. Applicants must be natural born 
British subjects. Full details from Shore Captain, Ocean 
Weather Ship Base, Great Harbour, Greenock. Telephone 
Greenock 24291. 

ELECTRONIC ENGINEERS 
Service Engineers required for Offices, throughout the United Kingdom, of 
well -known Company manufacturing Electronic Desk Calculating Machines. 
Applicants should possess a sound knowledge of basic electronics with 
experience in electronics, Radar, Radio and TV or similar field. Position 
is permanent and pensionable. Comprehensive training, on full pay, will 
be given to successful applicants. Please send full details of experience to 

the Service Manager, Sumlock Comptometer Ltd., 
102 108 Clerkenwell Road, London, E.C.1. 

Airborne 
Electronics 
SERVICE TECHNICIANS 
RCA Great Britain Limited, is an International Electronics Company with diverse 
interests in the field of electronic engineering. Our Service Division operating at 
A & AEE, Boscombe Down, Wiltshire is engaged on servicing and maintaining airborne 
electronic equipment, particularly AIRBORNE RADARS, ELECTRONIC 
NAVIGATIONAL AIDS, and HF, VHF and UHF COMMUNICATIONS. 

A number of interesting vacancies have arisen which offer excellent opportunities 
for developing the initiative and furthering the career of young men between 22 and 
35. They must have relevant experience preferably on the specific equipment 
mentioned above. 

These positions carry monthly paid staff status with excellent fringe benefits, including 
three weeks paid holiday each year. A competitive salary will be paid and there are 
excellent promotion prospects. 

Please write or 'phone for an application form to:- 
Mr. A. Freemantle, 
RCA Great Britain Limited, 
Lincoln Way, Windmill Road 
Sunbury on Thames, Middlesex. 
Telephone Sunbury on Thames 85511, Ext. 105. 

A SUBSIDIARY OF RADIO CORPORATION OF AMERICA. 

UNIVERSITY OF STIRLING 

Electronics Technician 
Applications are invited for the post of Elec- 
tronics Technician, to assist the University 
electronics engineer with maintenance of 
equipment and in the development of new 
equipment. This post is the first technical 
appointment in this section and while quali- 
fications to O.N.C. level or equivalent are 
desirable, preference will be given to appli- 
cants with proven experience and ability in 
the general field of electronics. 

Salary on or within scale £653 rising to 
£968 (bar at £766); placing according to 
age, qualifications and experience; pension 
scheme. 

Applications by letter, giving names and 
addresses of two referees, to the Secretary, 
(W.W.), University of Stirling, Stirling, by 
29th March. 

KINGSTON -UPON -HULL Education Committee 
College of Technology, Principal E. Jones. M.Sc.. F.R.I.C. 

FULL -TIME courses for P.M.G. certificates and the radar maintenance certificate. also in electrical and 
electroniz engineering.- Intormatlon from College of 
Technology. Queen's Gardens. Kingston -upon -Hull. 
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STUDY 
radio. television and rlectronics with the 

world's largest home study orsanisatlon. I.E.R.E.. 
City K Guilds. R T.E.B.. etc. Also pra^ncal courses 
with equipment. No books to buy. Write tor tree oros- 
pectus to ICS (Dept. 442). Intertext House. London swll. ;24 
FREE to ambitious engineers! 132 -page Guide to 

B.Sc.(Eng.). A.M.I.E.R.E.. A.M.S.E.. A.M.I.M.I.. 
City As Guilds. A I.O.B.. A.R.I.C.S.. G.C.E.. etc.. on 
" Satisfaction or Refund " ternis: thousands of passes -over 600 Home Study Courses in all branch. s of 
Engineering. Budding. Radio. Electronics. etc.- Write: 
B.LE.T. (Dept. 151Kí, .Aldermaston Court. Aldermas- 
ton. Berks. 114 

TRAIN TODAY 
FOR TOMORROW 

Start training TODAY for one of the many 
first -class posts open to technically qualified 
men in the Radio and Electronics 'industry. 
ICS provide specialized training courses in 
all branches of Radio, Television and Elec- 
tronics -one of these courses will help YOU 
to get a higher paid job. Why not fill in the 
coupon below and find out how? 

Courses include: 
RADIO TV ENG. & SERVICING 
AUDIO FREQUENCY 
CLOSED CIRCUIT TV 
ELECTRONICS -many new courses 
ELECTRONIC MAINTENANCE 
INSTRUMENTATION AND 
SERVOMECHANISMS 
COMPUTERS 
PRACTICAL RADIO (with kits) 
PROGRAMMED COURSE ON 
ELECTRONIC FUNDAMENTALS 

Guaranteed Coaching for: 
Inst. Electronic & Radio Engs. 
C. & G. Telecom. Techns' Certs. 
C. & G. Electronic Servicing 
R.T.E.B. Radio T.V. Servicing Cert. 
Radio Amateur's Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education 

Start today - the ICS way 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

Dept. 230 Parkgate Rd., London, S.W.I I. 

Please send FREE book on 

Vane 

.4ddress 

4.68 

1 
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Government of Malawi 
REQUIRES 

TELECOMMUNICATIONS 
ENGINEER 

on contract for one tour of 24 -36 months in the 
first instance. Commencing salary according to 
experience in scale (including overseas addition) 
Z:1135 rising to £ 1905 a year. A supplement of 
kw() a year is also payable. Gratuity (free of 
Malawi tax) 25% of total salary drawn for tour 
of 30 months or over or 150/0 for a tour of 24 but 
less than 30 months. Outfit allowance £30. Free 
passages. Liberal leave on full salary. Generous 
education allowances. Quarters at low rental. 
Contributory pension scheme available in 
certain circumstances. 

Candidates, preferably aged 25-45 years, 
must have at least 5 years experience in either of 

the following branches of telecommunications 
engineering, after completion of two years 
approved training; Carrier and V.H.F. Equip- 
ment; HF Radio and A.R.Q. Equipment. They 
must possess at least one appropriate City and 
Guilds Certificate. Previous overseas experience 
and experience in training and supervision of 
subordinate staff would be advantageous. 

Apply to CROWN AGENTS, M. Dept., 
4 Millbank, London, S.W.!. for application 
form and further particulars, stating 
name, age, brief details of qualifications 
and experience and quoting reference 
MP/62648i WF 
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Government ®f Svvazinann¢I 
REQUIRES 

TELECOMMUNICATIONS 
TRAINER 

For the Posts and Telecommunications Depart- 
ment. on contract for one tour of three years in 
the first instance. Commencing basic salary 
according to qualifications and experience in 
scale Rands 2340 rising to Rands 3204 a year 
(£Stg.1365- £Stg.186g) plus Inducement Allow - 
tvance Rands 3t8 rising to Rands 450 a year 
(£Stg.159- £Stg.225). Gratuity 25 %ß of total 
salary drawn. Free passages. Liberal leave on 
full salary. Quarters provided at low rental (or 
allowance paid in lieu). Generous education 
allowances. Contributory pension scheme avail- 
able in certain circumstances. 

Candidates must possess a City and Guilds 
Intermediate Group Certificate or equivalent. 

Experience in another African Telecommuni- 
cations Service would be an advantage. The 
duties will involve the training of local students 
in theoretical subjects up to level of ist Year 
City and Guilds in Engineering Service, 
Elementary Telecommunications Practice, etc., 
and the supervision of the practical application 
of elementary Telecommunications practice in 
laboratory and field. 

Apply to CROWN AGENTS, M. Dept., 
4 Millbank, London, S.W.t. for application 
form and further particulars, stating 
name, age, brief details of qualifications 
and experience and quoting reference 
M3B,6s56í, W.r 
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ELECTRONIC 
SYSTEMS SERVICE 

ENGINEERS 

THE JOB 
Systems Service Engineering on Advanced Training Aids for 
Aircraft, Radar Networks, Nuclear Reactors and Submarines. 

THE MAN 
Electronic Engineer preferably with O.N.C. or H.N.C., having had 
practical experience of electronic devices with a keen desire to 

learn new techniques and applications. 
THE REWARDS 

A salary within a range of £950- E1,450. High job interest. 
Opportunity to work on complex systems incorporating digital 
and analogue computers, associated peripherals, colour tele- 
vision systems and servo systems, as a member of a team. 
Opportunity to fly and operate simulated aircraft and other 

equipments. High quality training will also be given. 
OTHER BENEFITS 

Our terms and conditions of employment are good and include 
contributory pension scheme, free life assurance, etc. 

We are not merely offering posts which will afford 'candidates 
opportunities of attaining a good job. Selected candidates will 
be offered long term careers. Opportunities for travel at home 

and overseas 

Apply: Personnel Manager, 

REDIFON LIMITED 
FLIGHT SIMULATOR DIVISION 

Gatwick Road, Crawley. Sussex. 'Phones Crawley 28811 
A Member Company of the REDIFFUSION Group 

TELEPHONE EXCHANGE 

OVERSEAS 

TECHNICIANS 
& ENGINEERS 

required for an overseas tour 
of 2 years to carry out Clerk 
of Works functions on tele- 
phone switching installations. 
Ideal applicants would be 
30/50 years of age, have ex- 
perience in Strowger, step -by- 
step or cross bar. Generous 
overseas allowances and tra- 
velling expenses forapplicants 
and families. 
Applications in writing please to: 
Stan Yates, STC, Chester Hall 
Lane, Basildon, Essex 

STC 

< :AMBRIDGE 

PYE T N T LIMITED 

Can offer the following opportunities :- 

INSTALLATION ENGINEERS 
Senior and Assistant Engineers to install and commission 
Colour T.V. Transmitting equipment at home and 
abroad. The posts offer opportunities for travel. 
Applicants for the SENIOR ENGINEER posts should 
have an H.N.C. or equivalent, but candidates without 
such qualifications who have considerable experience of 
installation of T.V. broadcasting or other transmitting 
equipment will be considered. 
Applicants for the ASSISTANT ENGINEER posts 
should have an O.N.C. or equivalent trade or services 
qualification in electronic engineering. Some experience 
of installation work on electronic equipment would be an 
advantage. 
Attractive salaries will be paid, according to experience 
and qualifications. Travelling expenses are paid in 
addition. 

ELECTRONIC DEVELOPMENT ENGINEERS 
Engineers for development of Colour Television Trans- 
mitters and associated equipment. The vacancies fall into 
two categories :- 
Applicants for the first category are expected to be aged 
between 24 and 34, with H.N.C. or equivalent qualifica- 
tions and design experience in at least one of the following 
activities: - 
1. Video and radiofrequency amplifiers up to 1 GHz 
using solid state and microwave tube techniques. 
2. Amplitude and phase equalising networks. 
3. High power coaxial networks and feeders. 
4. Other work connected with television transmitters. 
Applicants for the second category will be aged between 
20 and 26, with O.N.C. or equivalent, with some ex- 
perience in the electronics industry. 
Attractive salaries will be paid to Engineers able to 
provide immediate contribution to a comprehensive 
work programme. 

TRANSMITTER TEST ENGINEERS 
Senior and Assistant Engineers to test Colour T.V. Trans- 
mitting equipment. This includes a wide range of U.H.F. 
Transmitters of powers up to 40 kW. 
Applicants for the SENIOR ENGINEER posts should 
have an H.N.C. or equivalent, but candidates without 
such qualifications who have considerable experience of 
T.V. Broadcasting or other Transmitting equipment will 
be considered. 
Applicants for the ASSISTANT ENGINEER posts 
should have an O.N.C. or equivalent trade or services 
qualification in electronic engineering. Some experience 
of test work on electronic equipment would be an 
advantage. 

Attractive salaries will be paid, according to experience 
and qualifications. 

Enquiries should be addressed to the Personnel Officer, 
Pye T V T Limited, Coldham's Lane, Cherry Hinton, 
Cambridge. Write or telephone Cambridge 45115. 
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Government ®f MALAWI 
REQUIRES 

RADIO 
TECHNICIAN 

to serve as Inspector of Police (Signals) on 
contract for one tour of 24 -36 months in the first 
instance. Commencing annual salary according 
to experience in scale rising to £1590 (including 
overseas addition). A supplement of £too a year 
is also payable. Gratuity (free of Malawi tax) 
25% provided a tour of at least 3o months is 
served, otherwise 15 %. Outfit allowance £30. 
Free passages. Liberal leave on full salary. 
Generous children's education allowances. Con- 
tributory pension scheme available in certain 
circunisi ances. 

Candidates, up to 45 years, should have at 
least 5 years practical experience in radio, 

preferably in a Police Force or the armed forces. 
Preference will be given to candidates who 
possess City and Guilds Intermediate Tele- 
communications Certificate or equivalent. A good 
knowledge of transistor circuitry, multi- channel 
carrier telephone equipment and¡or diesel plant 
and petrol /electric alternators would be an 
advantage. 

Apply to CROWN AGENTS, M. Dept., 4, 
Millbank, London, S.W.i., for application 
form and further particulars, stating name, 
age, brief details of qualifications and 
experience, and quoting reference M3B/64949/ 

;,DC;;K::;KL;Ku;;*7Z;;w>`+:;;Z,,,F.Z:;;WZ;;»g 

Computer Engineers 
Due to continued expansion NCR require additional ELECTRONIC and ELECTRO- MECHANICAL ENGINEERS 
for Computer Maintenance. Posts are available for men wishing to become Site Engineers. 
Training Courses are arranged for suitably qualified men. H.N.C. Electronics, City & Guilds Final or equivalent standard 
required. Men from Forces with radar experience welcome. 
Knowledge of electronic or electro- mechanical equipment necessary. Good Pension and Bonus Plan in operation. 
Please write for Application Form to The Personnel Officer. 
NCR, 1000 North Circular Road, London, NW2, quoting Publication and month of issue. 

Plan your future with N R 

:PO 
PRODUCTION TEST ENGINEERS 
Our activities in the field of telecommunications are substantially increasing, and as a result 
we have a need for a number of Production Test Engineers capable of fault finding on V.H.F. 
and U.H.F. mobile equipment involving both transistorised and valve circuitry. 
There are also a limited number of vacancies for Systems and Microwave Engineers. 

Selected applicants will be based either in Cambridge or Haverhill (Suffolk), and realistic 
salaries will be offered for these positions. 

All enquiries initially should be made to: 

THE PERSONNEL MANAGER, PYE TELECOMMUNICATIONS LTD., 
NEWMARKET ROAD, CAMBRIDGE. Telephone: Cambridge (OCA3) 61222 
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Trained in electronics? 
Interested in aircraft? 

Combine both these interests at the Marconi London Airport Service 
Depot. 

Technicians at the depot undertake major servicing of all types of 
Marconi airborne electronics equipment including navigational aids 
and V.H.F and U.H.F communication systems. During 1968 there Ut ill 
be an expansion into a new building giving excellent opportunities for 
rapid promotion. 

Applicants should possess a City and Guilds Certificate in tele- 
communications, equivalent qualification or experience. 

Marconi 4 4 
Please write quoting reference WW /AV /7, giving details of age, 
qualifications and relevant experience to : Mr B K Overy, Divisional 
Personnel Officer, c/o Directorate of Personnel, English Electric 
House', Strand, London WC2. 

The M,ircorti Cnmpanv Limited AN 'ENGLISH ELECTRIC CC1nvANY 

TECHNICAL JOURNALIST/WRITER 
Electrical & Radio Trading, a weekly magazine in the International Pub- 
lishing Corporation, has a vacancy for a technical journalist capable of writing 
knowledgeably about electrical appliances, TV and allied goods. Must be 
able to understand servicing data. 

Rewarding position for man around 25 -35 Please write, giving details of 
experience, age and salary required to the Editor, ERT, 33 -39 Bowling 
Green Lane, London, E.C.1. 

Television 

Development Engineers 
E.M.I. Electronics has vacancies for Engineers in 
its new Television Group, which has been formed 
to consolidate and develop the Company's 
capability in the field of colour and monochrome 
T.V. Equipment. 

The positions involve work on the development 
of transistor circuits for professional T.V. Equip- 
ment, and applicants should possess practical 
experience of T.V. techniques and the design of 
transistor circuits. Some experience with colour 
T.V. would be a definite advantage. 

Excellent commencing salaries and staff 
benefits. Please apply, giving details of experience 
and qualifications to:- 

,MEOCAREERS 
I EM-11 P.JONES PERSONNEL DEPARTMENT E.M.I. LIMITED BLYTH ROAD HAYES MIODI ESEX 

VACANCIES IN THE 

USA 
Leading firm in the American Electronic Industry have 
vacancies for: 
(a) Design /Development Engineers to work on solid 
state circuits of various types. 
(b) Engineers and Scientists with specialised ex- 
perience in various aspects of transistor manufacture. 
Fields involved include: 

i Metallisation/Encapsulation of medium /high 
power devices. 

ii Process Control for Diffused devices. iii Surface passivation, sputtering techniques, etc. 
iv Vapour Phase synthesis, crystal growth 

techniques. 
For further details, contact: 
TECHNICAL STAFF APPOINTMENTS LTD., 

25 Victoria Street, London, S.W.I. 
Telephone: 01- 222 -7611 (24 -hr. service) 

BERRY'S RADIO 
require 

Tape recording and Stenorette 

ENGINEER 
á 

LEARNER 
(Amateur Enthusiast) 

5 day week, L.Vs., PERMANENCY 

25 HIGH HOLBORN, LONDON, W.C.1 

T \' and rad: ,. A.M.I E R.E.. Cuy d Gutlda. R T E.B cens.. etc. on satisfaction or refund of fee terms: thousand of passes: for full details of exams and home training courses (including practical equipment) In all 
branches of radio. TV. electronics. etc.. write for 132 - 
page handbook -free: please state subject.- British Institute of Engineering Technology (Dept. 150K). Aldermaston Court. Aldermaston. Berks. 115 

TEST EQUIPMENT - SURPLUS 
AND SECONDHAND 

MINIATURE scope CT52. L15: signal generator 
TP1440. L20. good condition.- Oxshott 3311. 

1219 

SIGNAL 
generators. oscilloscopes. output meters. wave 

voltmeters. frequency meters. multi-range meters. etc.. etc.. in stock. -R. T. & I. Electronics. Ltd., Ash- 
ville Old Hall. Ashville Rd.. London, E.11. Ley. 4996. 

164 

MANUFACTURERS of transistor port- 
ables, radiogramophones and record 
players of the highest possible standard 
seek conscientious 

TECHNICIANS 
or production testing, inspection and fault- 
finding. First class opportunity to gain ex- 
cellent practical experience in a progressive 
organisation. 

HACKER RADIO LIMITED 
Norreys Drive, Cox Green, 

Maidenhead, Berks. 

SUDAN AIRWAYS 

require ` A ' and ` B ' and ` A ' or ` B 

Licensed Aircraft Radio Engineers, all 
with Radar endorsements, for flight and 
base overhaul duties in Khartoum. 
Details of salaries and conditions may be 
obtained from:- 

Chief Engineer, 
Sudan Airways, 

coo 69 Piccadilly, 
London, W.I. 
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ALL GOODS 

GUARANTEED 
AIRMEC OSCILLOSCOPES 
3in. tube TB 40 c 40 kc,s 50 -0 -50 Micro /amp 
meter calibrated for Y deflection. Y amplifier DC 
to 2 m'cs. Size 19ín. wide y 5 x 15. Normal 200/ 
250 volt 50 cis input. Mint condition. Only 
£1210; -. P. & P. £1 extra. 

CONVERTOR /BATTERY CHARGER 
Input 12V DC- output 240V 50 c s 170 watt max. 
Input 240V 50 cis- output 12V 5 amp. D.C. 
Fully fused with indicator lamps. Size 9} x 10 ' 4.1. 

Weight 19 lbs. An extremely compact unit that will 
give many years reliable service. supplied with plug 
and leads. Only £4'10' -. P. & P. 15 - extra. 

DISTRIBUTED WIDE BAND AMPLI- 
FIERS available. Various types, e.g. EMI 
type 2C complete with power unit. Frequency 
range 50 c/a to 100 me /s gain of 12. £8,10 -. 

DEKATRON SCALER :TIMERS various 
models from £6 -£12. 
BINARY / DECIMAL SCALERS 99 scaled 
on neons followed by 4 digit rescuable counter 

£9. 

RATEMETERS. Various types available with 
or without EHT Power supplies. 
SCINTILLATION equipment available. Units 
or complete assemblies. 

WRITE FOR DETAILS. 

SOLARTRON stabilized Power supplies type 
AS517 £3 5 0 ea 

TRANSISTORS-Not remarks. 

ACY19 Mul .. 4;- ea. 2S301 Tex .. 4/- ea. 

BCZ11 Mul .. 4 6 ea. 2S701 Tex .. 
GET885 Mul 4;- ea. 2S702 Tex . 4 6 ea. 
2N1305 Rca .. 416 ea. V30 '201P New 4 6 ea. 

MA393 .. 3,6 ea. V60/ 10P New 4!- ea. 

VALVES 
2D21 .. .. 316 ea. CV286 .. 3'6 ea. 
OAKS .. .. 3i- ea. CV287 .. 5,6 ea. 

6BR7 . . . . 61- ea. CV345 ..10 - ea. 

6CH6 . . .. 3/6 ea. CV422 .. 7 6 ea. 

6SN7 .. .. 2'6 ea. CV448 .. 4,6 ea. 
12SN7 B36 .. 2,'- ea. CV858 .. 2 6 ea. 

DL92'94 .. 3'- ea. CV2235 .. 7 6 ea. 

Ii180F .. 8;6 ea. CV4006 
EFP60 .. 4;6 ea. CV4007 .. 4 - ea. 

R17 .. .. 516 ea. CV4014 .. 2 6 ea. 
R19 .. 6.6 ea. CV4064 ..12 6 ea. 

VR150,30 .. 2'6 ea. 

BROOKS CRYSTALS 500 kc/s 2, 5, 10 mcis- 
lo,- ea. 

RELAYS 
American miniature gold contacts, 4 pole co 48V, 
brand new, boxed, 616 ea. 
Carpenters type 51A1 /50. 200T 0.73 ohm 200T. 
0.75 ohm, brand new, boxed, 8'- ea. 
3000 Series 5 Kohms, 2 pole make HD contacts, 
3 6 ea. 3000 Series 1000 ohms, all multi bank, 
state min. requirement, 2/- ea. 
Siemens sealed HS 48V spco type H96E, 3/- ea. 
Siemens miniature with dust cover, 6 pole make or 
break 1,250 ohms. Brand new, boxed, 4;6 ea. 
American miniature 4 pole co 12!24V. 200 ohms, 
sealed, 5/6 ea. 

FRACTIONAL H.P. MOTORS 240 V. 50 c's. 
Brand new, Ideal models, fans, etc. 816 ea. 

TRANSFORMERS. All 200;250 inputs, tapped 
0- 6- 12 -18, 3 amp, 15 ;- ea.; 7 amp. 30/- ea. 

INVERTOR TRANSFORMERS. CT primary 
High and low impedance feed back windings for 
use with 0C35/36 transistors with 0 -200 -250 volt 
isolated output windings 200 W. rating, £215; -; 
400 W. rating, £3;10 ; -. 
H.T. TRANSFORMERS. e.g. 450- 400 -0- 400 -450, 
250 ma. 3x 6.3-3 amp. lx 5V. 3 amp. Potted 
Parmeko /Gardiners, as new, S0,' -. Potted EHT 
also available. 
Write stating requirements. 
SELENIUM RECTIFIERS. 
Double bridge 12 V. 6 amps. continuous rating, 
12;6 ea. 
Quad bridge 12V. 12 amps. continuous rating, 
21/- ea. 

NEW DIODES Mullard genuine 0A81, 1!6 ea. 
CV448 425, 1,- ea. 

METROSILS. Ideal pulse suppression, 2 ¡- ea. 

EHT CONDENSORS. 7.5KV working, with 
clips. 0.lmfd, 5 6 ea.; 0.25 mfd, 8'6 ea. 

Cash with order. Post paid over 101- 

CHILTMEAD LTD., 
n Sun Street, Reading, Berks. 

Tel. No.: Reading 65916 (9 a.m. to IO p.m.) 
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LAWSON BIIAN 1) NEW TELEVISION 
TITHES 

Complete fitting instructions 
are supplied with every tube. 

Terms: C.W.O. Carriage and 

insurance IO -. 

LAWtiON 
T I' 1iEti 

18 CHURCHDOWN ROAD 
MALVERN, WORCS. 

Tel MAL 2100 2 YEARS FULL REPLACEMENT GUARANTEE. 

The continually increasing demand for tubes of the very 
highest performance and reliability is now being met by 

the new Lawson " Century 99 " range of C.R.T.s. 

" Century 99 " are absolutely brand new rubes 

throughout manufactured by Britain's largest C.R.T. 
manufacturers. They are guaranteed to give absolutely 

superb performance with needle sharp definition screens 

of the very latest type giving maximum Contrast and 
Light output; together with high reliability and very 

long life. 

" Century 99 " are a complete range of tubes in all 
sizes for all British sets manufactured 1947 -1967. 

I2"-L4 : 10 : 0 
14"-IC5 : 10 : 0 
17"-L5 : 19 : 0 
19"-L6 : 19 : 0 
21"-L7:15:0 

RADIO TECHNICIAN with sound knowledge of at least 

three of the following types of equipment required immedi- 
ately for Meteorological Office Ocean Weather Ships : Single 

Side -Band Transmitter, Radar (Navigational), Radar Height 
Finding, Echo Sounders, Radio Receivers, Automatic DF, 
VHF and MF Low Voltage Servo Recorders, Digital Tele- 
metering Equipment. 

Salary Scale £745 - £1,242 per annum according to age, plus 
£ 120 overtime allowance. Free food and accommodation 
provided on board ship. Applicants must be natural born 
British subjects. Full details from Shore Captain, Ocean 

Weather Ship Base, Great Harbour, Greenock. Telephone 
Greenock 24291. 

*HAMMERITE ENAMEL 
AIR DRYING JUST BRUSH ON 

I pint 81 -. Wig. 1,9, 1 pint 161 -. Dry. g. 
Blur, silver, !slack, Arouse (and other.,. 
NO PRIMERS NRRURU. Just try it. 
Brushed sample, Int-restinr list FREE. 

INDUSTRIALISTS ! : I SAVE TIME 
AND SW's (t pint. wul du a Mu s I 
FINNIGAN SPECIALITY PAINTS (W) Mickley Square. 
Scocksfteld. Northumberland. Tel: Stocksfteld 2280 

TRIAL TIN 
cirer, 5 se. lt., 

3!9 
92. post. 

SERVO AND ELECTRONIC SALES LTD. 
NOW OFFER t 

RECONDITIONING SERVICE POR INDUSTRIAL INITEOHENTS 
NI v!ng foil Multtsngc Metro. KIT. tn,al stet Eloote nn Tact 

r i ipine of 1 .II kind.. e:.tnnat,.,, goon for all R1win. 
07 London Road. Croydon. SLIMY Tel.: 01.468 151E 

(trot run,ent Rogow. and Con,I,, ware) 
WE ARE SPECIALISTS SUPPLIERS IN ELECTRONICS, 

AUTOMATION 
AN II F:1. F'.1- l'H OM Io I1.541('5 

43 High St.. Orpington. Kent Tel.: 31046 33175 
Mia Road. Lydd. Kent Tel.: Cold 262 

DEVELOPMENT ENGINEERS 
Aged 22 to 30 required to work on the design of wire broadcasting equipment 

for systems distributing several colour TV programmes. 

Apply in confidence to:- 
Managing Director, 
REDIFFUSION RESEARCH LTD., 
187 Coombe Lane West, 
Kingston- upon -Thames, 
Surrey. 

EDDYSTONE 7705 VHF receivers. 20m'es- 165m'ca, 
£65; COSSOR, CC40 VHF 10 channel Marine FM 

transmitter receiver. £100; COSSOR. CC91 VHF trans- 
mitters receiver adaptors tor Cossor CC40. L45: 
COSSOR. MES. 124. 28 channel VHF transmitter 
receiver, £495; E.D.C., Rotary convertors. 220VDC to 
250V A.C. 100 wart and 200 watt. £15 & £20 each; 
1 E.D.C. 500W rotary convertor. 220 V.D.C. to 230V 

b L60; s 
ray receivers 

band, ic WoodsonsPe and Coastal radio.-IL 
Grimsby Coal. Salt & Tanning Co. Ltd.. Fish Dock 
Rd.. Grimsby. 

RECEIVERS AND AMPLIFIERS - 
SURPLUSANDSECONDHAND 

HRO Rx55. etc , AR88. CR100. BRT400. 0209. 8640. 
etc.. etc.. In stock. -R. T. & 1. Electronics. Ltd.. 

Ashville Old Hall Ashville Rd . London. E.11. y. 4986. 
PROFESSIONAL Communication Receiver Model 

c3PR -90. made by " T.M.C." 540 Kc to 51.5 MC in 
six bands DSB ERB. Calibrated Band Spread Covers 
160. 80. 40. 20. 15. 11, 10 metre. Amateur Banda. 
Six Xtal positions plus D.F.O. Excellent condition. 
£150 o.n.o. (approx. £500 new). -Mr. Whiteside. 42 
Osmond Gardena, Wallington, Surrey. Tel. LW 
4332. 

SURPLUS HANDBOOKS 
19 NI Circuit A Notas 5 6 pip 6d 

1166 al Circuit t Notes 5 8 DID 6.1 

H.R.O. Techuicsl Instructions 4 8 P/P 6,1 

u at Technical Instructions 4 8 DIP 64 

46 at Watkins !Retractions 416 pID 6d 

M Ni Technical instructions HI- PIP 6d 

EC.8g1 Circuit t Noss U8 PID 6d 

Wansatet Class D Techn. Ins. 418 Pitt 6d 

1S set Circuit It Notes Ue pip 6d 

NC.1000 41 set) Circuit t Nota 418 PIP 6d 

CL100i11S0 Circuit It Nota 916 PIP 
6d 

E.107 Circuit t Nota 61- P/P 

A.R.pD Instruction Manual 16/- P/P 1164 

u sM ClisaS t Nola 516 P/P 64 

u set Snider nad Remiser Ciroeks 7;6 post tree 

Circuit Diagrams 4/- euh, post free. 
R.AII81A. 5.122414. 5.1355. RF.24. 26 t 24. A.1111. T.1151. 

05.300, BC.342, BC.346J. E.M.F.' R, BC.624, 22 SET. 
Relator Colour Code Indicator, Rd-. PIP Bd. 
Footage rotes apple to U.K. only 

Moil order only to: 
INSTRUCTIONAL W.W.. 
TALBOT HOUSE MI TALBOT GARDENS. LIEN. S. 
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Put your 
radio knowledge 
to good use in 
The National 
Air Traffic 

Control 
Service Become a Radio 

Technician with 
the Civil Aviation 
Department of the Board 
of Trade. Opportunities 
exist for work on:- 
Computers, Radar 
and Data Extraction, 
Automatic Landing 
Systems, Closed 
Circuit Television. 

Work at the Civil 
Airports, Air Traffic 
Control Centres and other 
Establishments at the 
Board of Trade is vital and 
interesting. There are 
vacancies for men in the 
South of England 
including Heathrow, 
Bournemouth, Gatwick 
and Stansted. 

Qualifications 
Practical experience in at 
least one of the main 
branches of 
Telecommunications. 
Preference will be given to 

candidates who 
holdCity and Guilds 

Telecommunications 
Technician Intermediate 
Certificate or other 
qualifications of equivalent 
or higher standard. 

Age 19 or over. 
Salary From £828 (at 

19) to £1,076 (at 25 or over) ; 

scale maximum £1,242 
(rates are somewhat 
higher in London). 
Non -contributory pension 
for established staff. 

Career Prospects 
Radio Technicians are 
encouraged to study for 
higher technical and 
professional qualifications. 
They are helped in this by 

part -time and, in special 
cases, full -time release. 
Once qualified, there are 

excellent prospects of 

established posts and 
promotion to higher 
grades. 

=IN MI Ell MO MN Ill 

Write for details to: Mr. T. H. Mallett, B.Sc. (Eng.), 
C.Eng., M.I.E.E., Room 754, The Adelphi, 
John Adam Street, London W.C.2 
marking your envelope "Recruitment 

NAME 

EJ/6702/RT3" 

ADDRESS 

1 

1 

1 

1 

1 

1 
1 
1 

1 
Not applicable to residents outside the United Kingdom 

R.S.T. VALVE MAIL ORDER CO. 

146 WELLFIELD ROAD, STREATHAM, S.W.16 

461 
AZ31 oc 
CBL31 
CCH36 
cY30 
DAF91 
DAF96 
D1X790 
D1,91 
DIW6 
DA3/nl 

Illl:: 
.6!.1 
1163.! 

K+6 
uleó 14/- 
101.52 
DUN 
DLW1 
01.610 15/5 
DLB16 
DLB19 
DN70 
DY80 
1)Y87 
EBeLC 1!/- 
E180F 17/4 
E162CCN/4 
EABC80 

EAF42 10/- 
E891 
EBC33 
EBC41 
EBC90 
F:BF80 
EBF88 
EBF89 
EBL21 11/- 
EBL31 97/4 
ECLLB00 

ECC33 ÌOI- 
ECC40 
ECC81 
E1C82 
Ecc83 
ECY8á 
ECC88 
ECF80 
ECF82 
ECH361 
ECH42 1 
ECHBI 
ECH83 
ECL80 
ECL82 
ECL83 1 
ECL86 
EF9 1 
1:F37A 
E739 
EF4/ 1 
EP80 
EFse 
EF89 
EF9l 
EIr2 
EF98 1 
1:F183 
EFle4 
F.F804 2 
EFP00 1 .6 
1:L33 12 
EL34 10 
EL41 10:- 
EL42 14/- 
EL81 7/O 
ELM 4,7 
ELM 7 
F.L66 7. 
1:L90 0 
EL96 6 
EL360 92 

7/5 
9/4 

1!/- 
19/- 
11/- 
16/4 
4/- 
4l9 
7/- 
9/- 
1/9 

N/- 
4;6 
LI 
41- 
7s 

4/5 
4/9 
7/4 

u/- 
N/- 
B/- 
6/- 
4/- 

7/- 

al- 
7/- 
9/9 
4/4 
7/- 
9l9 
0/6 

/6 
l9 
/9 
l4 
I- 
I- 
/4 
- 

/- 
1- 
1 
j- 
I- 
/- 
/B 
/- 
/- 
/- 
/- 
I- 
/- 
I9 

6 

6 
- 

6 
6 

- 

6 

6 

8 
8 
- 
8 
- 

91.820 4/- 
EL821 6/- 
EL822 14/- 
ELL80 
F.1I34 N/- 
10180 7/4 
ItN81 7/6 
EMU 7/6 
EN39 N/- 
EY61 7/0 
EY81 7/- 
F.YB3 6/6 
I:Y64 . 0 
1:1+.1 g - 
r:Y.n. g - El l0- 
1:/u S s 
l:Y.81 6,0 
OTII' 17-6 
11Z3u 10 - 
07.32 9 6 
117.84 11 - 
11Z37 12 6 
1463 8,- 
HL41I1 u 

136 
KT81 12,6 
KT08 16/- 
KT07 46/- 
KT81 16/- 

(7C8) 
KT81 
(oEC) 

KT88 07/0 
KTWO110/- 
KTW62 

10/- 
MIA 17/6 
N37 17/1 
N78 1U- 
Pare 1L4 
PC88 11/0 
PC97 6/9 
PC900 

9/6 
PCC84 4/9 
PLC89 111- 
PCC18011/4 
PCF80 7/- 
PCFB6 9/- 
PCFB0110% 
PCF802 

10/- 
PCF80619/4 
PCL82 7/9 
PCL83 9/9 
PCL84 7/9 
FCL80 N9 
PCL84 5/- 
PENSI N/- 
PEN46DD 

PFL200L/- 
14/- 

PL36 10/- 
71.81 Si- 
1.1.82 7/9 
PL84 4/9 
P1.600 14/- 
PX4 14/- 
PXffi 1114 
PTV! 9N 
PY33 9/4 
PYBI 6I6 
PY82 6/- 
PY83 1/6 
PV'800 19/- 
PY801 10/- 
PZ30 10/- 
QQVO9I8 

QQVO3ñó 

QQVOa / 
1N/- 

QQV04/16 
1N1- 

QQVO6/40 

QQV6/1N/- 

Q070120 {%6 
(6176/20 5/5 
Q676/60 

Q643/11 7/5 
Q902/l0 4/- 
Q8061« 0/6 

16;- 
p81:8, 156- 
28I:6, 30 

S- 
O l.w, iul 

110,- 
Q8100140 

Q8160/8UN/ 
N/4 

Q81209 7/6 
Q1'OS-12 

10/- 
QV0/.719/6 
QV0626 7/- 
QV06-20 u/- 
510 141- 
1117 
1110 7Ì6 

1119 7/9 
R06/600 

NI- 
8130 40/- 
211397 40/- 
0041 9/4 
4761 6/6 
BTV280/40 

N/- 
BTV280I8O 

N/- 
9U21O019/6 
Bu8160A 

11N 
U39 N/- 
6324 14/- 
1.126 1!/6 
U26 li/4 
V191 18/- 
U404 1119 
17801 99/6 
UABC8061- 
1.7A749 10/0 
1.7C1142 10/4 
UCR81 4/9 
UCL89 5/- 
1.1CL8319/- 
UTAI 9/4 
U1.84 7/- 
UY41 7/- 
1.1Y811 6/4 
VP4B 55I- 
VR106/30 

6/- 
VR160/SU 

e/- 
W81 6/- 
7.86 11/- 
Z310 N/- 
Z759 Nl- 
Z8031.: 16/- 
0A2 11/6 

6/- 
4/4 

1B9UT 9/- 
2D21 6/- 
2E211 NI- 
3A6 7/- 
Sagge N/- 
3C46 47/- 

6H461/40 0Y 910 

6V40 9/- 

6Y80T 0/0 
6140 4/9 
6/SOL2 19/- 
BAK6 4/6 
4.4E6 U6 
6AL6 
eANN Si 
6AN8 101- 
6AQ4 ei- 
SAN Ili- 
GAIN 6/- 
e.487 16/- 
n4T.t 44 
:1u.. l0 - :ul. s- 

6- 
74 

IN.1 O,- 
011E4 07/6 
66314 7N 
tBQ7.1 7/- 
611117 9/4 
61107 15/5 nMil 14/- 
e14M'7 14/- 
OC4 O/9 
newt 0/- 
6CD61I N/- 
OCHO 4/9 
(ICU 9/6 
Ol:W4 11/- 
664 1St- 
611106 k- 
6723 18 6 
6.1611 2 6 
ege 3- 
62-11 4 9 
eK7() - 
6K8u 

327 

- 
64111 6 
6Q70 6 - 
69117 6 - 
08g7N 7 
68L71IT 4 9 
60N7uT 46 
6V80 4/4 
6X1 il4 
6X60 4/6 
7107 7/6 
7C6 10/- 
7531 0/0 
7H7 6/6 
787 N/- 
7Y4 6/6 
11E3 411- 
12AC8 101- 
12A16 11/- 
12AE6 5/5 
12AT6 4/1 
12A1'7 9/9 
12AU7 4/0 
12.817 6/4 
12BA4 6/- 
12BE6 
12E1 17 6 
12K7(IT 6 - 
12K0üT 8 - 
12Q7(1T 4 0 
30P4 19 - 
26Z4 6 3 
26Z6(1T 7- 
26Z6üT 9 6 
30('16 13 6 
30(217 14 - 
301'6 14 - 
601''L1 16 - 
SOL 15 163 
30L17 14 - 
30719 13 - 
30PL1 16 - 
30PL1816 - 
30PL14 16 - 
36LeOT 6 9 

36W4 46 
36Z40T 6 8 

60(:6 63 

60CDon. 

60 6/- 
86A1 u/- 
86.42 7/3 
90441 44/- 
.61AV 45i- 
t9421 10/- 
+.ol% u/- 
7.0: V N/- 
160D2 9/4 
'30 1í3 Si 

1 6- u- 
ii 3ÿ- 

16,0 
872.4 67,0 
5.101 7/9 
6664 6/- 
6.172 7/- 
01167 10;- 
6091 IC- 
6749 10/- 
6763 10/- 
6842 55i- 
600 10/- 
0067 10/- 
0068 10/- 
8U60 19/- 
6060 6!- 
0001 11/- 
6002 14/- 
11063 7/- 
0064 7/- 
0086 9 - 
0047 10'- 
,1080 26 - 
n14,1 121150'--- 6 - 
9u03 9 - 

011icon 
sec(INn gym sis 

MAN 
Te0841816n 

18131 4/4 
2160 4/5 
2(1210 11/6 
20881 4/- 
20380 4/- 
7N1401 0/- 
2(1402 4/- 
20414 
20416 ei- 
20414 6/6 
741417 IN- 
2N247 9/6 
254666 11I6 
AC107 9/- 
AC127 7/4 
ÁC190 6/6 
ACYl9 4/9 
ACY90 4 9 
ACY21 4 9 

AD140 13 6 
AF111 7- 
AF116 7,- 
APllll 7 -0112 

Ilh"1'671 6 
I1ET976 B- 
NKTg116.- 
NKT214 4 - 
NKT216 7 6 
NKT217 8 - 
NKT218 6 - 
NKT228 6 - 
NKT404 

9 6 1 
NKT6766- 
N KT477 6- 
NKT71376 

0C16 
OCIO 17,6 
Oí.`20 
0(`24 16 - 
04.26 11- 
5K`2á 76 

l6- 
OCIO 16,- 
OLIO 11.6 
OC44 46 
OC46 1,- 
01:71 46 
0(72 6- .'- 1 - 8:: 6- 
(R 70 6 - 
.8 .- 0 - 

lM,n 4,- 
01.1.1 4;- 
IKXIID 4:- 
Ota.IN 66 
04blLH 

- 
0142 6- 
5Rtr21, 6- 
O1:83 6 

6 - 
OC170 - - 
01:171 ! 

7 6 
8X042 3 6 
XAlul 3 6 
XA111 3 6 
XA112 4 6 
XA1g26 6 - 
XA141 "- 
XALP2 9 - 
X,4U3 8 - 

TUBES 
1CP3I 80 - 
2AP1 80 - 
30P1 50 - 
SDP1 40 - 
315411 50 - 
3777 19 - 
8411'1 40 - 
61171 80 - 
seri 35 - 
á1'P7 35 - 
BBL 80 - 
BBD 80 - 
AC1122 80 - 
Ll7A 160 - 
CVMo0 76 - 
CV906 16 - 
C8'1587 SO,- 
CV 1688 36/- 
6(17/32 

N;- 
DR3/91 

E4604/B6 
76/- 

0:C930 66'- 
1:CR36 60 

ODD 80 - 
OIBt 80 - 
00L 80 - 
VCR07 85 - 
VCR138 

VCR138A 

VCR139Á0 
u.- 

Vca616 
N - 

VCR617A 

VCR617B 

VCR617i 
46,- 

All valves brand new and Mon. -Sat. 9 a.m. -5.45 p.m. 
bossed Closed Sat. 1.30 -2.30 p.m. Special 24 Hour Express Mail 

Order Service Open Daily to Callers 
Postage 6d. per Valve Tel. 01.769 0199 1649 

SEND S.A.E. FOR LIST of 2,000 TYPES 

Editorial Assistant 
INDUSTRIAL ELECTRONICS (a leading monthly 
journal for users of electronics) require an 
editorial assistant to fill a vacancy in their team. 
The work is interesting and stimulating ; it 
involves a combination of desk work and 
visits to industrial plants. 
Applicants should be able to write clearly and 
should preferably have had some formal train- 
ing in electronics. 

Applications should be made to: 

The Editor, "Industrial Electronics" 
Dorset House . Stanford Street . London, S.E.1 

(Phone: 01 -928 3333 ext. 178) 

Wireless World, April 1968 

www.americanradiohistory.com

www.americanradiohistory.com


RECEIVERS 
EDDYSTONE 77 O.C. 2, AM'FM. 150 -500 Mc;s. 6 Bands. 

As new. £100. 
EDDYSTONE 770.R, I. AM /FM, 19 -165 Mc/s. 6 Bands. £80. 
A.R. 88 L.F. £30. A.R. 88D. £45. EDDYSTONE 840 A. £35. 
R.D.D RECEIVER with 2 Tuning Units 30 -300 Mc /s, 600 -1,000 

Mc s. £50. 
PANORAMIC ADAPTOR. Model RCX. Input Freq. 450 -475 

Kcls. £30. 
R.209's. As new. 12 volt. 1 -20 Mc /s. 4 Bands. Internal Speaker. 

Complete with headset and spare valve kit. £15. MARCONI B. 29 
15 -260 Kc /s. 4 Bands £6/101-. 

CR.300. 15 Kc/s -25 Mcls. 250v. H.T., 24v. Heaters. Require 
power unit, £12. 

R.52 and Transmitter. £25. R107. Good selection £15. PCR 
RECEIVERS. L.M.S. Wave, £R, Large selection inoperative 
19, 22 and 31 tier.. 

AERIALS & MASTS. Various sizes up to 3in. diameter and 50ft. 
complete with guys and pegs. 

WAVEMETERS. Standard Telephone R.502, complete with 
charts. 100 Kc,s -480 Mcis. covered by 9 plug -in coils. £10. 

MARCONI " Q " METER. Type TF.329G, New boxed with 
manual, £70. 

VALVE MILLIVOLTMETER. Type VM.6351 by B.P.L. £12. 
AVO ELECTRONIC TESTMETER. 0 -250v. A.C. /D.C. 100A- 

1 Amp. A.C. /D.C. 50,W -5 watts. £20. 
PHILIPS VALVE VOLTMETER. Types GM.6010 and GM.6014 

and others. From £13. 
PROCESS TIMERS by Chamberlain & Hookham, £3. 
TRANSMITTER. By G.E.C. 75a. AM/FM. Frequency 277.1 

MO-282.8 Mc¡'s. 10 Channel. Mains Power Unit, as new, 
£9. Receiver to match, £9. 

GALLENKAMP LABORATORY CENTRIFUGES, £18. 
GALLENKAMP LAB OVENS. Various. VACUUM OVENS. 

complete with Edwards 1 S 50 Pump, internal size 2ft. 3M. x 
18ins. diam. 

EDWARDS OIL DIFFUSION PUMPS. lin. and 2in. 
OSCILLOSCOPES. Cossor 1035 and 1049 Mk. III, Philips, 

Furzehill, Solartron, Nagard. 

M.A.C. LTD., 
SHOP: 38, MEADOW LANE, LEEDS 
WORKS: TROY ROAD, MORLEY 

Tel.: 26026 
Tel.: 2334 

GODLEYS 
SHUDEHILL, MANCHESTER 4 

Telephone: BLAckfriars 9432 

Sole Manchester Distributors for world famous BRYAN 

AMPLIFIERS 

Agents for Ampex, Akai, Ferrograph, Tandberg, 
Brenell, B A O, Vortexion, Truvox, Sony, Leak, Quad, 
Armstrong, Clarke & Smith, Lowther, Fisher, Good - 
mans, Wharfedale, G d, Goldring, Dual, Decca, 
Record Housing, Fitrobe, G.K.D., etc. 
Any combination of leading amplifiers and speakers 
demonstrated without the slightest obligation. 

ADJUSTABLE HOLE 
& WASHER 

The right 
tool for tre- 
panning 
holes l " -12 +" 
in diameter 
In our range of l7 
Models 

CUTTERS 
Adjustable 

hole and 
washer 

cutters I8 °,, 
Tungsten 

High Speed 
Tool bits 

Write for illustrated brochure of our full range 
with straight or Morse taper 1 -4 or Bitstock shank 

All models available from stock 
AKURATE ENGINEERING CO. LTD. 

Cross Lane, Hornsey, London, N.8 
TEL. FITZROY 2670 

mi 4404044 
An English Electric Company 

PUBLICITY 
ASSISTANT 
Britain's leading growth Company in the field 
of Microwave Measurement is creating a new 
position which will involve producing tech- 
nical data sheets, laying out advertising, co- 
ordinating and writing press releases and other 
duties normally associated with Publicity. 
Also involved will be the writing of instruction 
manuals for our wide range of Microwave 
Instruments. 
To be able to bring the necessary technical 
background to the work it is likely that the 
suitable candidate would have, at the least, an 
O.N.C. (Electrical) or equivalent. 
To apply send a brief outline of career to date 
to the Directorate of Personnel (WW2792.A), 
The English ElectricCompanyLimited, Strand, 
London, W.C.2, or telephone Mr. M. G. Amos, 
Personnel Manager. on Stevenage 2311. 

TRANSFORMERS 
MAINS TRANSFORMERS 

IVA TO 21 KVA 
AUTO TRANSFORMERS 

20 watts to 5,000 watts 
Trade and Professional Enquiries Only 

OLYMPIC TRANSFORMERS LTD 
224 HORNSEY ROAD 

LONDON, N.7 
NOR 2914 

REDUNDANT OR SURPLUS 
RADIO - ELECTRONIC 

STOCKS WANTED 
OSMABET LTD. 

46 KENILWORTH ROAD, EDGWARE, MIDDX. 
TEL: STONEGROVE 9314 

RESISTANCE WIRES 
EUREKA -CONSTAN TAN 

Most Gauges Available 

NICKEL -CHROME MANGANIN 
NICKEL -SILVER 

COPPER WIRE 
ENAMELLED, TINNED, LITZ, COTTON AND SILK 

COVERED 

SMALL ORDERS PROMPTLY DESPATCHED - 
B.A. SCREWS, NUTS. WASHERS. SOLDERING 

TAGS, EYELETS and RIVETS 

EBONITE and BAKELITE PANELS, 
TUFNOL ROD. PAXOLIN TYPE COIL FORMERS 

AND TUBES, ALL DIAMETERS 

SEND STAMP FOR LIST. TRADE SUPPLIED 

POST RADIO SUPPLIES 
33 Bourns Gardens, London, E.4 

Telephone 01- 254 -4688 

ENTHUSIASTS 
for tape recording 
subscribe to the 
Magazine with the 
ZEBRA stripes ! 

Monthly Z 25!- (U.S.A.) $3.75) 
1111 111 .1 yrly. incl. postage. 

FREE SPECIMEN COPY ON REQUEST 

PRESTIGE HOUSE, 14 -18 HOLBORN, LONDON, E.C.I.01.242 4851 

TAPE RECORDERS FOR 

RESEARCH, INDUSTRY AND 
PROFESSIONAL AUDIO 

single and multichannel 

8 CORWALIIANE, HILLINGDON, MDX. 
HAY., 3541 

WORLD RADIO & T.V. 
HANDBOOK 

By JOHANSEN 
1968 ED. 42'- P. & P. 1/- 

The Practical Aerial Handbook, by King, radio and 
T.V. 35/ -. P. & P. 1/3. 
Silicon Controlled Rectifiers, by Lytel, 21/-. 
P. & P. 1/.. 
Circuits for Audio and Tape Recording, by Judd. 
7/6. P. & P. 1/ -. 
Computers for the Ama C , by 
Warring, 20/-. P. & P. 1 /, 
Colour T.V. Pal System, by Patchett, 40/-. P. & P. 

1,3. 
Transistor Substitution Handbook, New 7th Ed. 
1St, P. A P. If-. 
Aerial Handbook, New 2nd Ed., by Briggs, 15 / , 
P. A P. I / -. 
Tape Recording for the Hobbyist, by Zuckerman, 
26/-. P. & P. 1/.. 

Where possible 24 -hour service guaranteed 

UNIVERSAL BOOK CO. 
t2 LITTLE NEWPORT ST., LONDON, W.C.2 

(Leicester Square Tube Station) 
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FABULOUS VALUE 

TRANSISTORISED 
HI -FI 

RECORD PLAYER 

Build your own Hi -Fi Record 

Player with the Serenade 

fully transistorised amplifier 

which comes complete with 

2 -10" s 6" speakers and the 

latest BSR 4 Speed Stereo,' 

Mona Record Changer. 

Advanced 
deed 

state 
14 transistors 

only 4 1' p. 

plus 4 diodes, separate Bass 

pod Treble -10 watts total 

power. Frequency response 

30 15,000 c /s. 
EASY TO INSTALL 

NO TECHNICAL KNOWLEDGE 

REQUIRED 

ONLYiGGNS. +P &P 17'6 

H.P. terms available. Deposit 

(6:16 6d and 12 monthly pay- 

ments of 38 

/ 

(Total H.P. 

P 
(29:17 :6d). Send Od 

today. welcome 

FANTASTIC BARGAIN OFFER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

Complete with 2 -10' x 6' speakers and the latest 
BSR Mono/Stereo Record Changer -a complete 
radiogram at half normal price ONLY 

10 Watts Total output í 1z P &P 
17 Transistors & 10 diodes { -2 GNS. 17/6 
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
H.P. available £9:2:6d deposit plus 18 monthly pay- 
ments of f 1:15:9d (Total H.P. C41:6:0). 

Send £10.0.0 today 

callers 

POST 

THIS 
COUPON 

WOW! 

MI ME M I= 
IM PLEASE SEND ME 

N.me 

FREE DETAILS OF YOUR RANGE 

---- -. - -.--.---.-...-.- 
W48 , 

100 0HA6E SIDE, 60UTHO;ATE, 
LONDON, N.14. TEL: 01-1014 3733/6666 iNIliINIMIliI.11.11.ilRI 

131) 

GENUINE ARTICLES ONLY! 
NOT " seconds ", NOT " re- marks ", but BRAND 
NEW, PERFECT and GUARANTEED to spec. 
DISCOUNT prices (in brackets) for 5 OR MORE 
SAME TYPE. 

AD 161 .. 7/9 (6/4) BF225 . . . . 

D162 . . . . 7/9 (6/4) 2N706 . . . . 

AF239 .... 10/- (6/6) 2N2926 
.... 3/11 (3/1) 2N3707 -. 

BC109 .... 3/6 (3,16) 2N4058 .. 
BC168 .... 2/6 (2/6) IS44 .... 
Rectifier IS557 800piv 0.5A 3/6 (3/-). 

5/- (4/-) 
3/4 (2/7) 
3/- (2/6) 
5/- (413) 
5 ;6 (417) 
1/9 (1/4) 

CWO. Mail order only . Orders over 10 /- U.K. 
post paid. 

AMATRONIX LTD. (Dept WW4), 
396 Selsdon Road, Croydon, Surrey, CR2 ODE 

For 

ACCURACY 

RELIABILITY 

PRICE ECONOMY 
you can 
DEPEND 
on 
THE QUARTZ CRYSTAL CO. LTD. 

Write for 
illustrates 
Brochure & 
Price List 

Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (01 -942 0334 & 2988) 

WE BUY 
any type of radio, television, and electronic 
equipment, components, meters, plugs 
and sockets, valves, and transistors, cables 
electrical appliances, copper wire, screws, 
nuts, etc. The larger the quantity the 
better. We pay Prompt Cash. 

Broadfields & Mayco Disposals, 
21 Lodge Lane, London, N.12 
RING 445 2713 

445 0749 
958 7624 
958 9842 

6 

TELECOM MK. II 
Swiss Portable Tran- 

sistor Receiver 

with R.F. preselector stage, 

designed especially for the 
V.H.F. aircraft -band I18- 

I36 Mc /s. 

L25 IOs Od carriage paid U.K. 

including internal loud- 
speaker, telescopic aerial 

and battery. 

BRITEC LIMITED 
17 Charing Cross Road, 

London, WC2 01 -930 3070 

TRANSISTORS 

1,000,000 SOLD 

1,000,000 LEFT 

BRITISH MANUFACTURERS SURPLUS 
Owing to the reorganisation and expansion by the 
manufacturers of these transistors, it has been 
necessary to clear them as surplus to requirements. 
These devices would normally be tested several 
times into different groups, approx. 50 °a would be 
used as good industrial transistors and a further 
35% would make diodes. The remaining 15' 
would be disposed of as scrap rejects. 

Offering these devices in varied quantities make 
them ideal for AMATEUR ELECTRONICS, 
RADIO HAMS and for EXPERIMENTAL 
USE IN SCHOOLS, COLLEGES and 
INDUSTRY. 

All transistors are in mixed lots, mainly PNP but 
some NPN, all are Germanium type. Prices and 
quantities as follows: - 

100 pieces (approx. count by weight) .. 10 - 
300 , .. 25 
500 ., 40/- 

1,000 , 
10,000 ' 

OD .. £25 Larger quantities by negotiation. 

TERMSI -CASH WITH ORDER, all goods 
sent by return. Please add 2/- towards Post & 
Packing orders up to £3, over £3, 5/ -. Monthly 
accounts for Education Authorities, etc. on receipt 
of an Official Order. 

EXPORT ENQUIRIES WELCOME 
All correspondence, cheques, Postal Orders, etc. 
to: 

DIOTRAN SALES, P.O. Box 5, 63 High St., 

WARE, HERTS. Tel.: WARE 3442 

SEMICONDUCTOR DEVICES 
Fully g ed devices at competitive prices 

27.404 6:6'2810'2 716 BFY60 0.5 NKT246 66 
i:NHf^7 61-128103 719 BFY61 5,6 N1(2261 46 
2N897 61- 28104 714 BFY62 6/4 NKT262 4,6 
224698 4,6, 28181 4/9 BFY63 619 NKT264 419 
2N71M; 4 6 28601 619 B8119 619 NKT271 419 
2N70r k 4 6 28602 11/9 B8129 616 NKT272 419 
214708 5 20003 6/9 118Y10 619 NKT274 414 
214720 5 28731 4/9 B8711 6N NKT276 4/4 
2N727 5 28732 4/6 B8726 4/6 NKT281 6/6 
214743 4 6 28733 4/9 B8227 4/5 NKT608 4/6 
2N744 4 6 AC107 9/- B8Y28 4/4 NKT613 919 
2N703 4;6 AC126 41- B8229 4/5 NKT674 41- 
2N914 1114 AC127 4/- B8238 414 NKT677 91- 
221916 S/S AC128 4/- B8739 4l4 NKT713 614 
2N929 4/- ACY17 4/- 118296A 4/6 NKT734 9/9 
231930 61- ACY18 4/- BY100 414 NKT736 419 
2N1090 9/4 ACY19 4/- BYZ10 159 NKT773 6/9 
2N1091 4/4 ACY20 614 BYZII 4/- NKT781 4/- 
2N1131 4/9 ACY21 919 BYZI2 4/9 OA6 4/- 
2N1132 9/9 ACY72 4/- BYZ13 6/9 OA9 4/- 
2141302 414 ADY28 4/- OET102 41- 0A47 116 
2N1303 414 AD140 6/- GET103 4/- 0A61 114 
2N1304 6/9 AD149 5/- OETI13 4/- 13A86 116 
2N1305 6/6 AF114 4/- 0E7116 5/4 0A182 41- 
2111306 9/9 AF116 4/- GET118 4/- OA900 4/- 
2N1807 a/4 AFlle 4/- GET119 4/- ppA202 61- 
2N1308 6/- AF117 4/- GETI20 9/9 OC22 4/- 
2111309 8/- AF118 4/- OET573 5/- 0023 s/- 
2N1607 9I9 AFZ12 6/9 0ET687 6/- 0C24 sl- 
2211613 919 ABZ21 6/4 0E2873 4/- 0C26 914 
2111711 919 5C107 4/9 0E2881 4/4 0C26 9I9 
2N1893 61- BC108 419 0K2887 4l4 0028 9l4 
2N1899 61- BC109 4/5 OET889 4/9 OC30 61- 
2N2193A 6/4 BCY10 6/6 OET890 4/4 OM 919 
2N2194A 619 BCY12 6/6 0ET896 4/4 OCJe 9/9 
2242220 5/- BCY30 7/5 0ET897 4/4 C038 19/4 
2N2721 6/- BCY31 718 0ET898 414 0C44 61- 
2542272 5/- 6CY32 7 6 \:KT126 5/- 0046 e9 
2N2297 6I9 BCY33 6 6 N KT126 6/- 0C.44 3 
2N2368 /- BCY34 56 NKT186 414 0070 3 
282389 I- BCY38 b e NKT210 9/- OM 2 e 
2N2389A /- BCY39 6 6 N KT211 9/- 0072 2 8 
2N2411 /9 BCY64 ';6 NKT212 9/9 OC76 2 8 
2312412 6 BCY711 lí e N KT218 9/- OC76 3 
2N2483 8 BCY71 10 6 NKT214 4/4 0077 4 
2N2484 8 BCY72 6.6 NKT216 4/9 0078 3 
2542896 6 BF116 4 6 NKT217 19/11 00780 3 
2N2904 1tF112 616 NKT219 9/- 0081 3 
2242904-4 BPXId 6/6 NKTY23 SI- OC81D 3 
2N9906 BP184 41- NKT224 6/- 0062 3 
2N29061 BPX86 191- NKT226 Si- 0012D 3 
2N2906 BF186 91- NKT229 9/- 0083 3 
2142908A BFX87 191- NKT238 9l- oC84 4 
2312907 BFX88 6/- NKT239 41- 0(7200 6 8 

2N2907A BFY10 1/- NKT240 S/- OC201 6 e 
2N3011 Si , BFY11 61- NKT241 9/9 00202 26 
2N3063 1-' BFY1e 5/- NKT242 41- 0C203 64 
2N3066 4 /41 BFY19 6/- NKT244 5/4 00204 419 

VEROBOARD: 
2}in. x 31in., 3/6; 21in. x 3}in., 4/3; Cutter 9/- 

Post & Packing I/8 per order. Quantity discounts 
available. Send S.A.E. for Lin. 
A. MARSHALL i SON (LONDON) LTD., 

26 CRICKLEWOOD BROADWAY, N.W.2 
T4I.:01-4520161 Dept. WW17 
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SEMICONDUCTORS 

LOOK - TRANSISTORS 1l. EACH 
.11.ICON * PLAN 4R * N.P.N. * P.N.P. 

All three type. avail.hle 
291199 28131 2E696 2N2900 
2R601 28612 224897 2E743 
1E2411 28102 2E1607 28731 
224720 214103 2E1613 28732 
1E706 214104 2511711 28733 
2N7061 2512220 2E1993 RFYIn 
1E3011 2N2483 2512464 2E2194 

ALL TESTED AND GUARANTEED TRANSISTORS-- 
UNMARKED. Manufacturera over -rune for the new PRE - 
PAK ronge. 

PRE -PACKS 
No. I- HI,,): 
Al. 6- 81lloon rectifier. BY200 type 20 - 

A3. 20 -Mixed marked and tested trans 20 - 
A16. 2 -Power Comp. Pair. AD1612 20 - 
A19. 6 -Zoner diodes Inc. Book of Instructions 20 - 

B1. 60- Unmarked untested. trans., new 10 
132. 4 -8olar cells, Inc. Book of Instructions 10 
B3. 4 -OA6 gold bonded, diodes Mullanl 10 - 
B6. 7- Matched set. 0C44, 45,61D/81 +dkxle 10 - 

B6. 16 -Red pot AY. trans. or white spot RP 10 - 

B8. 2 -Power trans. 0026/36 type 10 - 
B9. 1 -Light sen.ltIve cell, ORP12 type 9 - 

B10. 10 -60V trans. germ. PEP latest type 10 - 
1121. 2 -SII. real. 10 amp.. 50.100 PI 10 - 
B42. 5- Switching trans. TK22C 8TC 10 - 
B66. 160-Germanium diodes, untested . 10 - 
(72. 1 -Ind Junction. 2142160 or 2E2646 15- 
C4. 2 -RF power trans.. 0(722 and Bt Yll 15- 
(81. 4 -B11. red. 800 P14 j amp. top hat 151- 
(82. 2 -Power trans. TK 400A /NKT404 VCB64 IC 

8 amp 15/- 
70 amp. 400 Ply SCR special offer 70/- 

DISTRIBUTED 
EXCLUSIVELY BY 

BI- PRE -PAK LTD. DEPT B. 

222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX 
PHONE SOUTHEND (0S02)46344 

EXCITING NEW PAKS FOR AMATEURS, PROFESSIONALS. FACTORIES, ORGAN BUILDERS 
AND THOSE PEOPLE THAT JUST USE LARGE QUANTITIES OF TRANSISTORS 
THESE VERY POPULAR UNTESTED BRAND NEW TRANSISTOR PACKS ARE STILL 
AVAILABLE. 
IA PAY 
Germanium PEP type transistors. 
equivalents to a large part of the 04' 
range, i.e. 44. 46, 71. 71. 91..u. 
PRICE 25 per 100). 

XI FAX 
BlUcon TO-19 CAN type traneletnn 
NPN /PNP mixed lob. with equivalent. 
to 00200 -1. 2E7065, ROY96a. nod 
88127.29. 
PRICE 55/5/- per 30. 
PRICE. 410 per 100)) 

xc PAZ 
Silicon diodes miniature glass types. 
finished black with polarity marked 
equivalents to 04200, 0(209. It t V:)t 
39. UK 10, Ste. 
PRICE 55 I.)))1 

4:1 ihr shove uoteul,d pnct h:nr au 0,erake of 72 °0 or more goo.) .end. -_ I,.,,r.n. Pr.v p.. ks aopemlr,l x it !I.......rI r. 
Orden moot not ne lea thnrethe minimum amounts quoted per pack. P P'1 P. t'. k (17.K.) 

THESE VERY POPULAR UNTESTED BRAND NEW TRANSISTOR PACKS ARE STILL AVAILABLE. 

25 BPS 8,lA1C0N TRANSISTORS 10 /- 10 +1AMI N T' I) RECTIFIERS 10/- 

I0 1000 V. 
C2 

AMI. 
MIN. 

PI 
SILION. DIODES I0 /- 

25 1MX é LICON TRANSISTORS I0 /- 

10 ALL VOLTADEN 
v ZENERS I0 /- 

25 BFY60.61.62 
NI'N 81L1CON TRANSISTORS I0 /- 

25 NIX 7t1ILICON TRANSISTORS 10/- 

40 1 X914), 
OUR. MIN. SILICON DIODES 10/- 

50 HIUH(tlUALIT 2! M DIODES I0 /- 

25 :,N706-A 
EPE SILICON TRANSISTORS I0/- 

TRANSISTORS PRICE B8Y26 
AC107 6/- 08127 
.4C1241 5/6 118128 
AC127 246 BBY29 
.4C128 3/- BBY96A 
ACY17 3/6 0C41 

AF116 81- 0072 
AF116 3/- 0(78 
.4F117 4/ 0081 
.4F119 3/5 0081D 
.4F110 3/6 0083 
11C211 5/- 0C139 
HYF60 5/- 0C149 
101126 7/8 0C170 

3- 00171 4/- POWER 
3 - 00200 5.- 0(220 
3 - OC201 8 - 0(:23 
3 - 0244 1 11 0026 
3 - OM 1 9 O(`2.1 
2 6 2E711 10 - 0(22S 
2 6 2141302 4 - 0x'36 
2 8 2511803 4 - 0036 
5 - 2E1304 5 - DIODES 
2 6 2E1302 5 - 4AY42 
2 6 2511308 8 - OA10 

4 - 2E1307 8 - 
0A70 

2 8 2E1308 8 - OAGI 
3,6 2E1309 718 0A182 
3/- 28303 /6 1E914 

TRANSISTORS 
10- 
10- 
8- 
78 
718 

1,9 
119 
21- 

1/6 

` FREE ' * * ! LARGE RANGE - LOW PRICE GREAT NEWS * * 
Packs of your own choice SILICON CONTROLLED RECTIFIERS. SEND We now give a written 
to the value of 10/- with FOR FULL RANGE AND CIRCUIT DIAGRAMS. guarantee with all our 
all orders over [4. FREE OF CHARGE. semiconductors. 

FIRST EVER LOGIC KITS. Learn for younelf how coin - 
puten work. even nn he one for yourself. Full Instruction. 
for noughts and crone. machine, binary counters, timers, etc. 
LI 5 go.., L2 10 ry. No need to purchase both kit.. you can 
start with L2 which incorporate. LI. DETAILS FREE. i 

MAKE A REV. COUNTER FOR YOUR CAR. THE "TACHO- 
BLOCK." This encapsulated block will turn any 0 -lmA meter 

into a perfectly linear and accurate 201- each rev counter for any car. State 4 or 6- cylinder 

NO CONNECTION WITH ANY OTHER FIRM. MINIMUM 
ORDER 10 /, CASH WITH ORDER PLEASE. Add 1/. prat 
and packing per order. OVERSEAS ADD EXTRA FOR 

AIRMAIL. 

TRANS/RECEIVER TWO -TWO 
This is one of the Latest Releases by the Govt. of in extremely recent R/T net covering 2.8 Mc /s 
in two switched Bands, containing 13 Valves (3 ELM in TX Output) which can be used for Morse 
CW or R/T. Also has Netting Trimmer, BFO, RF & EF Controls, Switched Meter for checking 
all paru of set, Size 17ín. x 8in. x I2in. 
Power required LT 12 volts DC. 
HT 325 Volts D.C. Supplied Brand 
New and Boxed with Headphones 
a Mike. also Two Spare Valves and 
Circuit of set. Few only at 25 /I0 / -, 
Carr. 30/ -. New Plug in Power Supply 
made by us for either 12 volts D.C. 
Input ¿5 /10/- or 200/250 Volts A.C. 
23/17/11. 

LARGE QUANTITY OF SARAH V.H.F. 
TRANS/RECEIVERS AVAILABLE FOR IMMEDIATE EXPORT. 

General information. This set is normally carried in the lifejacket of Airmen, it is a complete miniature 
lightweight radio Trans /Receiver, which is used to give a Beacon plus two way speech communication 
in the event of finding themselves in the sea. It comprises a Transmitter- Receiver, a speech unit. a 
coding unit and a power supply either Battery OR Transistor. These three items are permanently inter- 
connected and all units are completely sealed and watertight using combined speaker /Mike, Press to talk or listen buttons, Fold up aerial, a total of three Valves are used, 
power required 6.3 Volts LT 90 Volts and 435 Volts DC RT. Frequency 243 Mc /s. Transmitter output pulse power- Beacon IS Watts, Talk 3 Watts. Supplied in maker's 
boxes in Grade I condition singly at 45 -, post 5/- with circuit. New ba ies if available 7/6 each. 

FAMOUS ARMY SHORT-WA ,'E TRANSRECEIVER 
MK. III 

JOHN'S RADIO 

Mullet Is made up of 3 separate unite: (11a two valve 
amplifier using a 6V8 output valve: /2) (some only. not 
built in the very latest mrxlel.) a V.H.F. tranereoeiver 
covering 229.241 Mc /. wing 4 valves: (3) the maWehort 
wave trarmltter /receiver covering in two .witched 
band.. Just below 2 Mcl. -41 Mcls. and 41 Mc /s.3 Mc /s 
(approx. 160.37.6 metres) using 9 valves. For R.T.,C.W. 
andM.C. W.The receiver Is .uperhetrolyne having I R.F. 
stage. frequency changer. two I.F. (465 Kc /s) signal 
detector. A.V.C. and output stage. A B.F.O. Included 
for C.W. or single side -bond reception. T.X. output 
valve 807. other valves octal bases. Many extra., e.g. 
netting switch. quick nick dial sting.. squelch. etc. 
Power requirements LT 12 volt.. HT receiver 276 volt, 
D.C. HT transmitter 500 volts U.C., else approx. 
171 x 71 x 111ns. Every set supplied In new or as new 
condition W carton with book Including circults, only 
14/10/- or tirade 2 slightly used 50 / -, or (trade 3 
used but complete. 35 / -. Cart. ALL 16 /.. WE MAK E 
A MAINS 200 /260 VOLT POWER UNIT in louvred 
metal caw to plug direct into set power socket to run (l ) 
receiver, 70/- post 5/. (21 TX and EX. 56/10/ -. 
poet 7/6. (3) 12 volt D.C. P.U. (original) lair condition. 
40/ -. Carr. 6/ -. A charge of 10 /- to unpack and test the 
receiver of thews sets Y made only If requested. Head- 
phones k Mike, 15.-, new an.1 lwxe,l. 

OLD CO -OP, WHITEHALL ROAD, 
Tel.: DRIGHLINGTON 2732 

This is a modern self con- 
tained tunable V.H.F. low 
powered frequency modula- 
ted transreceiver for R.T. 
communication up to 8 -10 
miles. Made for the Ministry 
of Supply at an extremely 
high cost by well - known 
British makers. using IS 
midget B.G.7 valves, receiver 
incorporating R.F. amplifier. 
Double superhet and A.F.C. 
Slow motion tuning with the dial calibrated in 41 

channels each 200 kc /s apart. The frequency d is 
39 me /s -48 me /s. Also has built -in Crystal calibrator 
which gives pips to coincide with marks on the tuning 
dial. Power required L.T. 44. volts, H.T. ISO volts. tapped 
at 90 volts for receiver. Every set supplied complete 
with valves and crystals. New in carton, complete with 
adjustable whip aerial, and circuit. Price [4 lOs Od, 
carriage IDs. 

V.H.F. TRANSRECEIVER MK. I I 

DRIGHLINGTON, BRADFORD. 
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ELECTRONIC BROKERS LIMITED 
PRECISION HELICAL & CONTINUOUS INSTRUMENT POTENTIOMETERS 

BECKMAN MODEL .1. Continuous tin. dia. 10 k. Res. tol. 5 %. Lin. tol. +0.15 %, 35/ -Brand 
new. Colvern CLR 7304 -5 k. Continous, 30 / -. Colvern CLR 6505 -I k., 100 k., 3S/ -. C.C.L. 301- 
5 k. Plastic Film, 45 / -. Colvern -5 k. +5 k., 22 k.+22 k., S0 / -. 
BECKMAN MODEL A -10 turn, 100 ohms. 100 k., 50/ -. BECKMAN MODEL A -10 Turn, 
25 ohms +25 ohms, 80/ -. Colvern CLR 2402: 10} Turn', 2 watts 30 k., 1 x }in. dia., 30/ -. Colvern 
CLR 2501/3 10 Turn. 5 watts. Tropically sealed. 500 ohms, S k., 30 k., 50 k., 100 k., 45/ -. Colvern 

2601 -10 Turn, 0.4 watts per turn. Res. +2 % lin. +0.1 % I k., 3 k., 30 k., 100 k., 50/ -. 1.5 k. 5 Turn, 45/ -. 
BECKMAN 7216 -10 turn Tin. dia. 2 k., 60/ -. Beckman Miniature Multi -Turn Dial, adjustable up to IS turn, with 
separate brake locking lever, ¡in. dial, tin. spindle, 45/ -. 
SINE /COSINE POTENTIOMETER. By Kelvin d Hughes, SCP4 32 k. Brand new, 112/10/ -. Colvern 10 k., LIS 
Colvern CLR 9602 50 watt continuous potentiometers, 25 k., L6/10/ -. Ferranti Precision Continuous Wire Wound 
Potentiometer, Type P4A, Size IS, Seven Sections. Ganged, giving seven different pre- determined values, L25 
PULLIN D.C. MOTOR PM /I, 24 v., 45/ -. 
SPERRY L1695I A.C. Tacho., with 600: 1 gearbox. 
SPERRY L18477 A.C. Tacho., £12/10/ -. 
MUIRHEAD SYNCHRO, 11 CT4c -26 volt, L6:I0 / -. 
MUIRHEAD SYNCHRO 11 CX4b -26 volt, £61101 -. 

PLUG -IN PRECISION DUAL SPEED DRIVE D.S.D.7 
0.1 accuracy (dial calibration). Readings one from 0- to 360 on two concentric dials, coarse incre- 
ments of 10 and fine increments of 0.1 . Miniature coupling provided to transmit rotation to a 

synchro. This precision drive permits rapid positioning and extremely accurate repositioning of 
rotational components such as synchros and resolvers, which can be mounted directly to the frame 
of the drive, also available DSD 40 Gear ratio 10 : I, 119/10/ -. 

" MINICUBE" BLOWER. Sub -miniature, only lin. square. Operates on 26 V- 
400 c.p.s. input power, 1 or 2 pH. Output 2.2 c.f.n. at free air wt. If oz. Brand new. Made by 
Saunders Associates. Offered at tenth of manufacturer's price L6 /10 / -. 

GEAR BOXES. By Vactric. Size I1. 149.1 : 2 and 300.2:1 14 /10 /.. 

INSTRUMENTS FOR DYNAMIC ANALYSIS 
LOW FREQUENCY RESOLVED COMPONENT INDICATOR BY SOLAR - 
TRON -Type VP253.2A for the analysis of Dynamic Response of systems and components 
to the highest accuracy with rejection of harmonics and noise over the 
frequency range. Used for the measurement of transformer magnetising and core 
loss. Performance of synchros and fractional motors and other electro mechanical units. 
Also design and testing of Feedback Amplifier, Filters, etc. 
This instrument will indicate by means of two centre zero bin. scale meters the resolved 
components of a signal voltage with respect to the applied reference energisation. 
Frequency Range: 0.5 c /s -I Kc /s. 

Signal Voltage Ranges: 50 MV, 150 MV, 500 MV, 1.5 V, S V, IS V, 50 V and ISO V with either balanced or unbalanced 
Input. Signal Input Resistance: 10M12 unbalanced. 20M11 balanced. Reference Input. 
Four -phase reference energisation is required, each phase having a level of 10 V r.m.s. with respect to virtual earth. 
Reference Input Resistance: 6.2M11 per Phase. 

Harmonic and Unrelated Frequency Discrimination better than 40 dB. Mains voltage 90/130 or 230/240 V. Standard 
Rack Panel, 19ín X 12 1(in high, L175 new condition, complete with manual. 

MINIATURE PRECISION SAMPLING SWITCHES, 100 -CHANNEL. Consisting of 4 tracks 
of 25 contacts, each running at 80.2 r.p.m. Driven by a Vactric P.238 6'3 V.D.C. m 5,000 r.p.m. 
through a Vactric gearbox 11 H7 -1. Gear ratio 80.2 : I. Max. torque 2 lb. inch. LIS. 

48- CHANNEL. Consisting of 2 tracks of 24 contacts driven by E.M.I. precision motor and 
gearbox, 6.3 V D.C. through a E.M.I. S.31 gearbox, 16/10// -. 

HIGH TEMPERATURE PRESSURE TRANS- 
DUCER -Type NT4 -317, by Solartron. Highly accurate 
and stable performance. Suitable for uses in explosives 
and mining, h, moulding, pressing and extrusion 
research. High temperature environmental instrumen- 
tation, etc. Available in the following pressures only: 
0-75 p.s.i., 100. ISO, 160, 250, 500 absolute. 1,000, 1,500 
5,000 p.s.i. Gauge 0: 150 p.s.i. differential, L19 /10 / -. 
Size ¡in. dia. I in. length. 

SOLARTRON PRESSURE SCAN- 
NING VALVE NT.99.3 -This unit 
enables a single pressure transducer to 
be used to measure up to 24 separate 
pressures in one second. For inlet pres- 
sure range of 0.1 p.s.i. to 40 p.s.i. 
depending on which transducer is used. 
The transducer is housed inside the 
valve and is exposed to the unknown 
pressures in order. This unit is offered 
with Vactric synchronous motor 400 
cycle 30/60 V. 8,000 r.p.m., with gear- 
box ratio of 149.06 : I. New condition, 
in manufacturer's original packing. 
Offered at a fraction of the original cost 
L49/10/-. 
A variety of Size I I motors and gear 
heads can be fitted instead but we regret 
this will have to be undertaken by the 
intended purchaser. 

SE LAB. LINEAR ACCELERATION TRANS- 
DUCER. Type SE 55/A IG. ¿19/10/ -. Brand new 
SE 150/B/5945 5 p.s.i. with Demodulator amplifier 
129/ 10/ , 
J. LANGHAM THOMPSON T10370. Pressure 
Inductive Transducer 0 -2500 p.s.i. L9 /10 / -. Also SB4 /0-30 
o.s.i. 112/10' -. Accelerometer Type ITI-4F 5 to +30G 
L4/10/.. 
MARCONI VALVE VOLTMETER TF 42.811/1- 
Frequency response on probe 10 Kc /s /3 -100 Mc /s. Five 
separate Voltage Ranges Overload Proje:tion 100 -250 
A.C. I.P. Input IMO Acc. . 2% or 0.02 V. Size IO x 164 
x 9in.- ISlbs. C9 /10 / -. 
FIVE DIGIT COUNTER, complete with Sangamo 57 
synchronous motor 200 /250 -I /10th rev per hr. SP-, only 
New. 
PEN RECORDER. Two pens activated mechanically 
by 6K13 S.P.S.T. Relay Deviation 0.lin. Chart width 1.3ín. 
Driven by Synchronour Motor Sangamo Weston S7 
Motor } rev. per hr. L7 /10 /. 
It should be noted a wide range of chart speeds can be 
achieved by the replacement of the Motor 
TF329C. MARCONI Q METER CIRCUIT MAG- 
NIFICATION. Freq. range 1.5 -50 Mc /s. 50 -1500 Kc /s. 
Magnification uttF £39/10/ -. 

SELENIUM " KLIP -SEL" TRANSIENT VOLT- 
AGE SUPPRESSOR. Type KLGDBF 234 V IS amp. 
Size tin. sq. 25 / -. 

PEN RECORDERS 
Evershed 6 Vignole Single Pen Recording Ammeter, 
" Murday system." No. 440972. 15 -0-15 MIA. L20. 
E 6 Edgcumbe " Inkwell Dwarf " Recorder, 0.1 & 
0.2 seconds F.S.D. 500yA ¡in.-12in. per hour or }in. 6 
12ín. per minute. Sin. chart. Brand new. Single Pen L4S. 
Everett & Edgcumbe " Inkwell Minor " Grapher Single 
Pen F.S.D. 185 My D.C. Sin. chart. 220 v. D.C. L35. 
Elliott Bros. 3- 7/8983. A Single Pen Recorder. 5 mA 
complete with Sweep 6 Recording Unit Type I168A. 
Voltage range 0-5 V 0-10 V., 0-25 V., L27 /10 / -. 
Evershed & Vignole 12 Pen Recorder TD6804/2, L45. 
Southern Instruments Two Pen Recorder. Complete 
with Amplifier and 4 -speed gearbox, L89. 
Kelvin 6 Hughes Two Pen Recorder, L89. 

E MI PROFESSIONAL TAPE CONSOLE. 71in. 
& 15in. Excellent condition. A must for the professional 
user or Recording Studio. 199/10/ -. Original cost over 
1700. 

FIVE DIGIT ELECTRO MECHANICAL TOTAL- 
LING COUNTERS. Composed of a coil, a Five -wheel 
black on white figures counting mechanism and a push - 
on black aluminium cover, the front of which is provided 
with a window. Stepping Speed will respond to impulses 
having a speed of 6 steps per second. Brand new. Price 
per quantity 1 -9, 2S /- each; 10-99, 20/- each. Size: 
4t{ x It} x I in. Wt. 41 oz. Coil voltage 2.5 k. or 500 
ohms. 

HAYDON ELAPSED TIME INDICATOR. Type 
D22543.P4. 40 V., SO cycles. 

VEEDER -ROOT SMALL RESET RATCHED 
COUNTER FIVE -DIGIT, Type 1341. Adds one for 
each oscillation through 40. Reset by knob. Size of 
figures 0.166in. high. 1.3 x 1.25x0.96in., finished black 
shrivel. Inverse type face for direct print out. 9/6 each. 

SYNCHROVERTER NON RESONANT 
SWITCH by ELLIOTT G1280. A miniature S.P.D.T. 
hermetically sealed electro mechanical chopper, 25/ -. 
E RICSSON CHOPPER Type D N2.3432D1. Double 
Pole, Double Throw, 6.3 V, 50 cycle, Twin Coil, 30 /- 
each. 

WE PURCHASE 
PLUGS AND SOCKETS, MOTORS, TRANSISTORS, 
VALVES AND KLYSTRONS, RESISTORS, CAPACI- 
TORS, POTENTIOMETERS, TEST EQUIPMENT, RELAYS 
TRANSFORMERS, METERS, CABLES, ETC. 

PROMPT PAYMENT AND COLLECTION 
TURN YOUR CAPITAL INTO CASH 

ELECTRONIC BROKERS LIMITED 8, BROADFIELDS AVENUE, EDGWARE, MIDDX. 
TEL. 01-958 9842 

Callers by appointment only please 
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TEL 
OSCILLOSCOPE 

CAMERAS 

TYPE 'E' 

1 

Oscillograms in 10 secs. 

Employs Polaroid* films up 
to 3.200 A.S.A. 

Designed for the 
smaller Oscilloscope 

Economy size film 
2 +in x 3 1in. 

Specially designed for selected 

Oscilloscopes of the smaller 

type. Incorporates Polaroid 

processing unit which enables 

a photographic record to be pro- 

duced in 10 seconds. The camera 

provides for viewing before ex- 

posure. No focusing necessary. 

Shutter operation by simple 

lever action. 

Registered trade mark of Polaroid 

Corp. U S.A 

Full details gladly supplied 
on request. 

TELFORD PRODUCTS LTD 

TPA VAL L. 

PRODUCT 
GROUP 

4, WADSWORTH ROAD, 
GREENFORD, MIDDX. 
Telephone No. 01 -998 1011 

MEMBER OF BENTIMA GROUP 

WW -13S FOR FURTHER DETAILS 
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MINIATURE KEY SWITCHES. (P.O. Lever Type 1000). 
centre off. 2 c/o each way. 7/6 ea. 

RE- SETTABLE HIGH SPEED COUNTER (3 Y. I x fin.) 
3 digit. 12/24/48 v. (sute which), 32/6 ea. P.P. 2/6. 

HIGH SPEED MAGNETIC COUNTERS (4x I x lin.) 4 digit. 
6/12v. 24/48v. (state which), 6/6 ea., P.P. 1 / -. 

SOLARTRON OSCILLOSCOPES. CD7I IS. LSO carr. 70/ -; 
CD643 £50, carr. 70/ -; QD9I0 L75, carr. £5. All 
units in first class condition. Complete with 
manuals. 

R.F. AMMETERS Sin. Rnd. 0/6 amp. Mr- ea. P.P. 2/6. 

COPPER LAMINATE PRINTED CIRCUIT BOARD (81 54 x 
Ain.), 216 sheet, 5 for 10 / -. 

Also II f x6fin. 4/. ea., 3 for 10/ -. 

BULK COMPONENT OFFERS 

100 Capacitors (latest types) 50pF to 5;,F. 
250 Resistors ¡ and } watt. 
250 Resistors } and I watt. 
150 Hi -Stab Resistors, 4, } and I watt. 
25 Vitreous W/W Resistors, 5 %. 
12 Precision Resistors .1% (several standards 

included). 
12 Precision Capacitors 1 and 2% (several 

standards included). 
12 Electrolytic: (miniature and standa-d sizes). 

ANY ITEM 10/ -, ANY 5 ITEMS £2 

VENNER LIGHTWEIGHT ACCUMULATORS (I oz. If v 

14 }in.) 2 v. 1.5 ash., 12/6 ea. (with electrolyte and 
charging inst.). 

CARPENTER POLARISED RELAY 18,000 turns at 400011 
15 /- (with base). ALL Types of G.E.C./SIEMENS! 
S.T.C. Sealed relays stocked. 

MAINS RELAY (240 v. A.C.) 12 H.D. make contacts, 
20/- ea., P.P. 2/6. 

REED RELAYS (2 Herkons) S.T.C. 2426 -582 -I5, 2 make. 
10 -15 volt coil, 15 /- ea. 

°3000" TYPE RELAYS (Ex. New Equip.) 10 for 25/. 
(our choice), p.p. 5/.. 

COMPUTER LOGIC BOARDS containing 14 BCZII, 2 

0C122, 2 trimpots 20/- ea.; board containing 9 

BCZII, tantelum caps. etc. 10 /- ea. 

TELEPHONE HANDSET (Type 706) 17/6 ea., P.P. 2/6. 

ZENER DIODES 3 to 50 volt. 5 %. 1.5 watt, 3/6; 10 

watt, 5'6 ea. 

TELEVISION TUBES (Brand New) 19ín. M47 /IOW £6 ea.; 
23in. A59 IOW L8 ea. Carr. 6 ins. 20/.. These tubes 
are B.B.C. monitor quality. 

THYRISTOR LIGHT DIMMER /SPEED CONTROL modules 
and kits. 200 watt kit 27/6, module 35/ -; 500 watt 
kit 37/6, module 45/ -; 1000 watt kit 52/6, module 
60/.. P.P. 2/6. 

SILICON CONTROLLED RECTIFIERS (Thyristors) BTY87 
(IOOr) 100 p.i.v. 12 amp.. 15 /- ea.; TBY9I (I50r) 
150 p.i.v. 16 amp., 20/ -; CRS25 /10 100 p.i.v. 25 amp., 
30/ -; CRS25 /40 400 p.i.v. 25 amp., 60/ -; CRSI /20 
200 p.i.v. I amp., 5/6; CR51/40 400 p.i.v. 1 amp., 
7/6; CRS3 /40 400 p.i.v. 3 amp., 10 /- ea. 

SILICON DIODES RS220af 2/- ea., LI doz.; RS240 3/- ea., 
30/- doz.; RS280 4/. ea., 40/- doz.; 15103 /BY 100 
4/- ea., 40/- doz.; RAS310af (avalanche) 6/. ea., 
60/- doz.; 15413 5/- ea., 50/- doz.; R5610, 10 /- ea. 
RS640 20/- ea., RS8I2 40/- ea.; RS845 60/- ea. 

CAR RADIO SPEAKER 7 . 4in. 3/5 ohm. 15/- ea. P.P. 2/6. 

OSCILLOSCOPES Cossor 1035, C17 /I0 / -- 1049, £20; 
Solartron D300, L20, P.P. any unit £2/10/ -. 

E.M.I. MINIATURE RELAYS (24v. I c /o) f x f x }in. 
Wt. } oz. 7/6 ea. 

RECORD LEVEL METERS (by Smiths) If x }in. 15/- ea. 
P.P. 2/6. 

SILICON BRIDGE UNITS. GEX54I 80 p.i.v. IOa., 37/6; 
EIIBD -RC 100 p.i.v. IOa., 37/6; GA3I -A (Germ). 
200 p.i.v., 2a., 20/-. 

SORENSON VOLTAGE REGULATORS. Type LT- 1000 -2S. 
£25 ea. 

P.C. CONNECTORS (13 way in- line), 4/6 pair. 
LARGE CAPACITY ELECTROLYTICS. 2,000 uF. IS0v.; 

4,000 F. 90v. 7/6 ea. 6,300, F, 63v.; 10,000µF 30v.; 
16,000 /,F 15v.; 25,000 , F ISv. 10 /. ea. All 4};; tin. 
screw terminals. P.P. 1/- ea. 

SPEAKER BARGAINS. E.M.I. 13 x Bin. with double 
Tweeters 15 ohm, 6S / -, P.P. 5 / -. As above less 
tweeters 3 or 15 ohm, 4S /- ea., P.P. 5 /, 

FANE 12ín. 20 watt (Dual Cone), 9S / -, P.P. 5/, 
TRANSFORMERS L.T. SOv. at 5 amp. 19- 0 -19v. } amp. 

25/ -, P.P. 5/, 
TRANSFORMERS H.T. 625-0-625v. at 110 m.a., 6.3v. at 

2a., 6.3v. at 3a. c.t. Parmeko Neptune series, 35/ -. 
P.P. 5 /, 

ELECTRIC SLOTMETERS (I / -) 25 amp. L.R. 240v. A.C., 
85/- ea., P.P. 5 /.. 

QUARTERLY ELECTRIC CHECK METERS, 40 amp. 240v. 
A.C., 20/- ea., P.P. 5/ -. 

STEP -DOWN TRANSFORMERS. PRI. 200 /250v. Sec. I. 
I I5v. at 1.25 amps.; Sec. 2. 25v. at S amp., 25/- ea., 
P.P. 5/.. 

PATTRICK & KINNIE 
81 PARK LANE, HORNCHURCH, ESSEX 

7e1.: ROMFORD 44473. 

\ \"lrclr.s World, April 1968 

FOR SALE - 
3 Westminster Multiwinders, 10 -way Auto- 
matic Interleave. 
PRICE: £100 each and carriage. Can be 
viewed by arrangement. 
Large range of 

TRANSFORMER LAMINATIONS 
in Radiometal, Mumetal & H.C.R. " C " 
and " E " cores -Case and Frame Assy's. 
Please send for list. 

J. BLACK 
44 Green Lane, Hendon, N.W.4 

Tel.: 01 -203 1855 & 3033 

TECHNICAL TRAINING 
CITY As GUILDS (Electrical. etc.). ou ' Satistaction 

or Refund of Fee " terms. Thousands of passes. 
For details of modern courses in all branches o1 elec- 
trical engineering. electronics. radio. T.V.. automation. 
etc.. send for 132 -page handbook -free. -B.I.E.T. 
(Dept. 152K), Aldermaston Court, Aldermaston. Berks. 

113 
BECOME "Technically Qualifled" in your spare tinte. 

guaranteed diploma and exam. home -study courses 
In radio. TV. servicing and maintenance. R.T.E.B.. 
City & Guilds. etc.. highly informative 120 -page 
Guide- free.- Chambers College (Dept. 837K). 148. 
Holborn. London. E.C.I. 116 

PM.O. Certificates. City At Guilds and I.E.R. E. 
Examinations. Also many non -examination courses 

in Radio. TV and Electronics. Study at home with 
world famous ICS. Write for free Prospectus stating 
subject to- International Correspondence Schools (Dept. 
443). Intertext House. Parkgate Rd.. London. SWII. 
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BOOKS WANTED 
WANTED.- Wireless World's Jan. 1959 and Oct. 

1962. L'Ancresse. Hayne Road. Beckenham. 
Kent. 1218 

BOOKS 
" D ADIO Designer's Handbook." Editor F. Lang- 

11, turd- Smith, B.Sc.. B.E., Senior Member I.R.E. 
(U.S.A.). A.M.I:E. (Aust.). a comprehensive reference 
book. the work of 10 authors and 23 collaborating en- 
gineers. containing a vast amount of data In readily 
accessible form; the book is intended especially for 
those interested In the design and application of radio 
receivers or audio amplifiers. Television. radio trans- 
mission and Industrial electronics have been excluded 
in order to limit the work to a reasonable size. 65- 
net from all booksellers. By post 67/9 from I1111e 
Books Ltd., Dorset House. Stamford St.. London. S.E.I. 

SURPLUS 
BARGiviÌNS 
ea® 
Ay ' 

® 

COLLINS U.S.A.; 
RECEIVER. 7 Ice miner- 
het (Int. Octal ,ale ..). 
Fheept innally +table for CS B. 
Frequency coverage 1.6.12 
Me /.. Power required. 260 v- 
11.1'. Me in A. 12 r. A.C. 1.23A . 

liecellent condition. 612. 

FAMOUS No. 19 SET TRANS/RECEIVER. 
Cover. 2.8 Me /e- to ''2 bands. 11 vale n,perhet trane,eiver 
including 807 P.A. Power req.. LT. 12 v. H.T. ree. 276 v. 11.T 
transmit 600 v. U.C. Slightly used, 551-. Selected c Mimi, 
85 -. All 19 set ancillary parts available. 
10. Sl TSAISCRIVER VHF, 40/45 etc /e. Tunable. 110 /60/41 
volla ' attery operation. 70i - 

No. M. TWO -WAT RADIO. 
, 

40/42 He /.. Crystal controlled. 
4 channel. SO /- each. 
B44. VHF RADIO TELEPHONE. 50.05 Me /.. Crystal con- 
trolled. 12 .. 11.1. , Terot loll. 17:101. 
No. 62. TRANSMITTER RECEIVER. 1.6 -10 Mr /.. Tamable 
or crystal ontro1ed. 12 .. D.C. operation. 618110/- - 
R.C.A. C29 TRANSMITTER RECEIVER, 2.0 Me/- Complete 
station. Brad licw. 12 or 24 v. D.C. operation. £19;10; -. 
No. 62 RECEIVERS. Few fen. I se,i (serviceable). £71101 -. 
TUBULAR STEEL TELESCOPIC AERIAL MASTS. 21111.. 4 
section. 701 -. 32ft., as &Moe ill let. w hip. 80, -, :Mt.. 5 

section, 90/ -. 
MARE YOUR OWN AERIAL MAST; 
Oft. Sln., 21n. ,11a. interlocking elect meeting), (7 ,e, lion, make 
36ft. mull. Mks per section. 
NYLON GUT ROPES, with semi -automatic ten.ln,,er. 3811., 
ems. Mt. 7 /e. soft. 9/ -. 
ROTARY TRANSFORMERS BY HOOVER. 19 v. D.C. Input. 
Output 260 c. D.C. at 125 ma.) 26/ -. 12 v. D.C. Intuit. Ontpnt 
490 v. D.C. at 66 mA.. $6 /.. 
REJECTOR UNIT. For rejecting mnwanlel signal.. Switched 
4 ranges. 1.2 -10 M,'.. 30 / , 
R.F. ANTENNA TUNER (.4.T.11.). 160/80/40 metres. $5 / -, 
MOVD113 COIL HEADPHONES. Soft rubber earpW.. 19/6. 
D.L.S. BALANCED ARMATURE HEADPHONES. 12/6. 
HEADSET WITH BOOM MICROPHONE. A. 11w,t n Ill MM Set. 
22/6. 
MOVING COIL HEADPHONES AND MICROPHONES. $1/8. 
TRANSMITTER. 1.76 -15 He /s.:i waveband hmeable. 141231.11.61. 

Complete with all valves, and circuit. £7110 / -. 
POWER SUPPLY. 12 v. D.C. intuit. 286 and 1300 v. DA' 
ono mA output. Incorporates 240 r. D.C. M0 mA vibrator pack 
rtrelut. £71101 . 
ALL ITEMS CARRIAGE PAID MAINLAND ONLY 

Lists giving fuller details of these and many other 
surplus bargains, 2 -. S.A.E. all enquiries (Please 
print clearly) 

A.J. THOMPSON (Dept. WW) 
"EUiai Lodge," Codlcote. H,lvbin. Herts. Tel.: Codicole 242 

Noun of Business: Monday to Friday 8 -S Saturday 8 -I2. 

EXCLUSIVE 
OFFER 

I.atest type highest quality 6H. bin. 
high totally enclosed rack mounting 

CABINETS 
having unique features. 

* " Instantit " (World Patent) fully 
adjustable rack panel mounts onab- 
ling the panels to be mounted flush 
or recessed as desired and drilled and 
tapped for all sized panels. 

* Full length rear door instantly 
detachable and fitted espagnolette 
bolts and lock. 

* All corners rounded. 

* Built in cable ducts. 

* Built in blower ducts. 

* \lade in California U.S.A. cost the 
U.B. Government £107 bcfort de- 
valuation. 
Finished in grey primer and in new 
condition. 

OUR PRICE £29 O 0 

140 -page list of over 1,000 different items in stock 
available -keep one by you. 

*Digital Indicators 0 9 6v. .. ...... 12 0 

*Circuit Breakers 25 amp 10 

*Illuminated 4 section switches £1 0 

*Stelma Logic Units Octal base £1 10 

*Beckman Heliopots 30K & 50K £1 10 

*Nixie lamps £2 0 

*Teletype 5 track tape readers £12 10 

*Uniselectors 10 Bank 25 Way ex new £1 15 

*7 Track Tape Readers 112 10 

*7 Track Tape Punches £12 10 

*T -200 Pandaptors 450 470 Kc s. £30 0 

*A -1 Multi -Core Cable Testera 2 Kv. £40 0 

*Narda 500 w. Ultrasonic Cleaner £85 0 

*Sliding Shelves rack mounting 13 0 

*Marconi S.S.B. Receivers HR -22 2 32 me s 180 0 

*R.C.A. 420 Mc s. Yogi 5 el. Beams £2 10 

*Model 15 Teletype Page Printers £29 10 

*Metro-Vickers Vacuum Pumps 230 v. A.C. £22 10 

*Precision Mains Filter Units 10 

*E.M.I. Recording Bridges 112 10 

*Avo Geiger Counters 17 10 

*Philco W.S. No. 43 Transmitters 360W £75 0 

*E.M.I. 3794 Waveform Monitors on trolleys £45 0 

*Motorola 8v. Mobile Transmitters 30 40 
Mc s. 112 10 

*Pen -type Personal Dosemeters 15 

*Monitor Type 58 and Power Units £7 10 

*Marconi TF 1053 Noise Meters 145 0 

*AN UPM 17 Spectrum Analysers 10 /16000 
Mc s. P.U.R. 

*AN URM -33, 34, 35 Signal Generators 
1000 10000 Mc s. P.U.R. 

*Collins 478H -1 Test set P.U.R 

Carriage extra at cost on all above. 

We have a large quantity of " bits and pieces " 
we cannot list -please send us your requirements 

we can probably help -all enquiries answered. 

P. HARRIS 
ORGANFORD - DORSET 

WESTHOURNE 650:,1 
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symbol of quality to ÿ 

II for electronic components -by return II 
CURSONS TRANSISTORS 

ALL GUARANTEED 

I - each. BAY31, BAY50, OKIO, 0A70, 0A81. 
2 - each. XA101, XAI02, 0071, 0072, 0081, 
OC81D, 0C44, 0C45, GET 16, FST3/I, ACY22. 
3/- each. OC 139. 0C140, 2N706, 2N708, 2N2894, 
BYI00, RAS3IOAF, 2N914, BSY26, BSY27, 
BSY95A, AFZI2, BFYI8, BFY19, BFY26. 

7/6 each. RASS08AF, CRS3 /40, BLY10, BLYI 
BUYII, ADY22, ADY23, ADY24, 0C26. 

ZENER DIODES 

3.9 v. to 26 v., } w. 3/- each: 1.5 w. 4, -; 7 w. S / -ea. 
CURSONS, 

78 BROAD STREET 
CANTERBURY, KENT. 
A.S.E. LATEST NEW LIST 

DUXFORD ELECTRONICS (PE) 

DUXFORD, CAMBS. 

C.W.O. P. i P. I -. Minimum order value Sj- 
(Trade Inquiries invited) 

CAPACITORS (Tubular, Axial Leads): 
Electrolytic (Mullard): 10% to +50 %. 
4V: 8,íF, 321íF, 64,F, 1250F, 250µF, 400µF. 
6.4V: 6.4),F, 2i:if, 50µF. 100µF, 200,.F, 320µF. 
10V: 4,.F, 16µF, 321.F. 64µF, 125µF, 200µF. 
16V: 2.5,.F. 10,.F, 20µF, 40µF, 800F, 125 F. 

25V: 1.6,.F, 6.4µF, 12.5,.F, 25µF, 50µF, 80,.F 
40V: I,.F, 4,.F, 8,.F, 16µF, 32µF, 50µF. 
64V: 0.64µF, 2.5µF, 5µF, 10µF, 20µF, 320F. 
All values 1/3 each. 
POLYESTER (Mullard): - 10 %. 
160V: 0.01µF. 0.015µF, 0.022µF, 6d. 0.033µF, 0.047µF, 7d. 
0.0681.F, 0.I,.F, Bd. 0.15µF, 10d. 0.22µF, I Id. 0.33µF, 1/2. 
0.47µF, I /S. 0.68µF, 2/1. IMF, 2/6. 
400V: 0.001µF, 0.0015µF, 0.0022µF, 0.0033µF, 0.004701F, 
0 0068,.F, 0.01µF, 6d. 0.015µF, 0.022µF, 7d. 0.033µF, Ed. 
0.047,.F, 0.068µF, 9d. 0.1µF, 10d. 0.15µF, I /I. 0.22µF, I /S 
0.33,.F. 2/1. 0.47,.F, 2/6. 
POLYSTYRENE: 5 %. 160V: 5pF, IOpF, I5pF, 22pF, 
33pF, 47pF, 56pF, 68pF, IOOpF, ISOpF, 220pF, 330pF, 
470pF, 680pF, 82OpF, Sd. I,000pF, I,SOOpF, 2,200pF, 6d. 
3,300pF, 4,700pF, 5,600pF, 7d. IO,000pF, Bd. IS,000pF, 
22.000pF, 9d. 
POTENTIOMETERS (Carbon): Long life, low noise. 
1W at 70 C. 20% }M, 30% }M. Body dia., }in. 
Spindle, lin. X tin. 2/- each. Linear: 100, 250, 500 ohms, 
etc., per decade to I0M. Logarithmic: 5k, 10k, 25k, etc., 
per decade to SM. 
SKELETON PRE -SET POTENTIOMETERS 
(Carbon): Linear: 100, 250, 500 ohms, etc., per decade 
to 5M. 
Miniature: 0.3W at 70 C. 20% }M, 30% }M. 
Horizontal (0.7in. x 0.4in. P.C.M.) or Vertical (0.4 x0.2in. 
P.C.M.) mounting, I!- each. 
Submin. 0.IW at 70 C. 20% IM, 30% I M. 
Horizontal (0.4in. x0.2in. P.C.M.) or Vertical (0.2in. X 
0.lin. P.C.M.) mounting, 10d. each. 
RESISTORS (Carbon film): High stability, very low 
noise, }W at 70 C. Body gin. x tin. Values in each decade: 
10, I I. 12, 13, 15, 16, 18. 20, 22, 24. 27, 30, 33, 36, 39, 43, 
47, 51, 56, 62. 68, 75, 82, 91 from 4.712 to IM. 5%, 2d. 
each, 1.2M, I.5M, I.BM, 2.2M, 2.7M, 3.3M, 3.9M, 4.7M, 
5.6M. 6.8M, 8.2M. 10M 10 . 2d. each. 
SEMI- CONDUCTORS (all new): OAS, 0A81, 1/6. 
OC44, 0C45, 1/9. OC71, OC72, OC73, OC81, 00810, 
00820, OC170, 0C171, 2/3. OC140. AFII5, AFI16, 
AFI 17, 3/ -. 
SILICON RECTIFIERS: O.5A at 70 C. 400 P.I.V., 3 -. 

800 P.I.V., 3/3. 1,250 P.I.V., 3/9. 1,500 P.I.V., 4/ - 
SEND S.A.E. FOR JANUARY 1968 CATALOGUE 

WANTED - 
Redundant or Surplus stocks of Transformer 
materials (Laminations, C. cores, Copper wire, etc.), 
Electronic Components (Transistors, Diodes, etc.), 
P.V.C. Wires and Cables, Bakelite sheet, etc., etc. 

Good pricec paid 

J. BLACK 
44 Green Lane, Hendon, N.W.4 

Tel. 01 -203 1855 and 3033 

YU K AM , An, trrrr,w,r ma. 

SELF- SPRDN. etyP alydrl4lnq GREY HAMMER 

NOW OR BLACK WRINKLE 

(CRACKIE)Puil es 
Tkm Aer0N .p yk,t cantatas IS ou. r,,0 
qua 

mrannue 
eur,n4et sway. Ne ate. babnE 

eeee. Mummers nubble to trey. W,e. tad. 
b MN *rn ttt,MIl IIxk WrInele ICruli.l 

peat 14 11 at ear counter or IS dl. carriage vae. 
r...button ,exgrrk on. Alteosale. beet 

and teeter l,) 
0/11U/flap 

Meta Mali Snell (17 en. WI- 
.pray cans 1y) paid. 
SPECIAL OFFER: 1 on plus ept transferable 
soap. 

ñ«gger 
1. 41.lpny S oiler is /II, urn.. 

- r.(Mae, or euW pny,Wn 
wwn and pro 

1) ale evadable. 

Please enclose cheque er trees. P.O. for total amount to: 

YUKAN x060. 
LONDON. W.L - 

w. supply man, G..ernmast Department. M.wnpM 
Aut 

Orlen,i , w.-we can supply 't..steee. 
Opra .0 day Aoray. Cs Thunder AMrnes, . 

PRINTED CIRCUITS 
LARGE AND SMALL QUANTITIES. 
FULL DESIGN AND PROTOTYPE 
FACILITIES AT REASONABLE PRICES. 
ASSEMBLY SERVICE ALSO AVAILABLE 
K. J. BENTLEY L PARTNERS, 
18, GREENACRES ROAD, 
OLDHAM. LANCS. 
Tel. 061 -624 0939 

Frequency Meters TS174, TS175, TS175AU, 
FR6 /V ; Signal Generators TF801 /A, LAE, 
LR2, LP5; Oscilloscopes brand new TS34, 
Cossor 339, 0S8/U; Receivers including 
AN /APR 4, multimeters and many other 
small items. 

GOLDMAN 
6 -36 West Heath Road, London, N.W.3 

Tel. HAMpstead 2663 

WANTED 
G.E.C. Relays, with change over contacts, 
in any condition. Also notched relay con- 
tacts s.a.e. for details of new higher prices 

ELEY ELECTRONICS 
112 Groby Rd. Glenfield Leicester 

STAYNOR SUPPLIES 
.pecialists in printed circuit layout 
design. Full scale masters quickly, 
efficiently. Send details of your 
requirements for a quotation to:- 
Ref. W.W /1, 558a KINGSTON ROAD, 

LONDON, S.W.20 

DAMAGED METER? 
Have it repaired by Glaser 

Reduce overheads by having your damaged Electrical 
Measuring Instruments repaired by L. Glaser & Co. Ltd. 
we specialise in the repair of all types and makes of 

Voltmeters, Ammeters, Micro - 
ammeters, Multirange Test 
Meters, Electrical Thermometers, 
Recording Instruments, Leak 
Detectors, Temp. Controllers, all 
types Bridges & Insulation 
Testers, 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 instruments by registered post, or write 
to Dept. W.W. 

L. GLASER & CO. LTD. 
1 -3 Berry Street, London, E.C.1. 

Tel.: Clerkenwell 5481 -2 

INSTRUMENT 

REPAIRS 

DINSDALE MK II AMPLIFIERS 
Printed circuits and parts for mono and stereo 

versions. Special new power amp. printed board 
eliminates earth loop problems. 

BAILEY 20 WATT AMPLIFIER. All parts 
available for this unit including Radiometal -cored 
Driver Transformer and recommended bi -filar 
wound Mains Transformer. 
MULLARD IOW. A.B. TRANSISTOR AMPLIFIER. 
SPECIAL CLEARANCE. 

Printed Circuit Boards to Mullard specification, 
fully drilled and fluxed. Price 4/- each or 7/- for 
two post free. 

Layout Diagrams 9d. each. All other parcs 
available. Please send S.A.E. for all Lists. 

HART ELECTRONICS 
321 Great W Street, MANCHESTER 14 

THE ONLY 
COMPREHENSIVE 
RANGE OF RECORD 

MAINTENANCE 
EQUIPMENT 

IN THE WORLD ! 

Send stamps value 9d. for 16 
page booklet and supplement- 
ary data sheets Nos. I and 4 
giving the fullest and latest 
information. 
CECIL E. WATTS LIMITED 

Darby House 
Sunbury-on- Thames, Middx. 

L 

ma 
sl-t 
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nec 
an, 
cou 
tunable 

4 -n 
Pr 

At 
RECEIVER, TYPE 1933A 

compact 2n .slue crypt al controlled re of louden, 
Illlfacl,lre, 111 tuttal case. Sise 1.211,. x Sh.. , 411,. Con - 
ha nl ugh. dtnlbie -shied ehaa.b old front panel with 
lug -In sub -chasm.. LE.. R.P. amplifier type 478, I.P. 

amplifier type 479. 0w. unpllaer type 477. A.M. and P.A. 
.nd,,lator type 1 and A.P. amplifier type 480. All con 
tMna are brought out to Plessey sockets on (mot panel 
1 are connected by flexible least Lunt .upplkdl to the 

control bon type 381. which pmcklen a pre-selector Sud 
able frequency range of 00.77 At /s. Bulb unit. are In 

condition and Deer po..ibllleks for ois,,mh, to new 
band complete with rino It diagram. 

tee £4,'10... po.lage 10 /0i. 

New Catalogue No. 17. Government and 
manufacturers surplus. Also new components, 

post free. 
97 NORTH ROAD 

3/ 

RADIO CONTROL Ai S 
BRIGHTON 

BRIGHTON 
R /"6L 

65006 r 

HORSTMANN 20 AMP 

EIECTRIC.TIMESWITCN 
36 H R SERINGRESERVE 

200250 colt.. 20 amp. contact.. ON /OFF 
twice *very 54 hews al ally nlalually 
pry -.el timers. or alternatively with Solar 
Dial on at dusk OFF at dawn. Bpass 
override. 36 hournprhg ovrreomes 
stopping in case of power cut. Cried bol 
perfect. State dial required. 

MAKER'S PR1('E OVER 512 -01"R PRICE 68/8. P.P. 4/8. 
Waterproof metal rase approx. Bin. x 3;iu. 3,In. 10 /- extra. 
HORSTMANN 16 DAY CLOCKWORK TIME SWITCH 
Jewelled uareru.ent. Our, ON /OFF every 24 boors at any 

yrwally pre -set times. Key awl unnlutl og bracket. Used brat 

rlret. óamp model. Fully guanntrrd. 35/- i'.a P.41d. 

VENNRR 500/260 v. FLASHER UNITS containing mains geared 
ester ON/OFF ere . od. 2w1u' 39/6 inr po -1 

contact, Snpprensetl Ft eunid itiour,l. 

Box 36S. KINGSWOOD SUPPLIES (w.w. 12) 
4SALE PLACE, LON DON, W.2. Tel:01 -723 8189. 

TECHNICAL TRADING Co. 
* LONDON -10 Tottenham Court Rd. Tel.: MUS 2639 * PORTSMOUTH -350.352 Fratton Rd. Tel.: 22034 * SOUTHAMPTON -72 East St. Tel.: 25851 * WORTHING -132 Montague St. Tel.: 25851 * BRIGHTON- Devonian Court, Park Crescent Place 
All Mail Order and 24 -hour Robophone service Brighton 680722 

BULK! STEREO DECODERS i A,ri,a. Iran -..I r,..',,ykta.). 7 Gao. 
AM,FH STEREO RADIOGRAM CHASSIS 1Nnruudly 26 I:,,..1. 17 One. 

BUY AM STEREO RADIOGRAM CHASSIS (Normally IS Cos.). 11 Goa, 

TRANSISTORISED TUNER CHASSIS 
TYPE FHT41 High quatlts.low noise. batters er maim operation. 
Reproduction stands comparison with tuners costing 2 times as 
mach. Curve and Mar it nt any ref nor IuranrAr or ,rad In Hriyh,urr 
n,tA.n.t drlav a. we antic ipnle n very Aeary demand. This beautifully 
compact 6 Transistor machine (sise Gia. 4in.. lita.). consista 

of a low noise Ineu.acy changer stage with smooth 2 gang tuning Iseding. No leu than 
throe IP Stase terminating la a double used discriminator and LP Stage giving ample 
online toe all gnallts amplifiers 0 with negligible drain for months of ose from a 

P.P.S or any 6 volt battery. 
.Nnlr:Audi. Amplifier .1 very intere,fiay ,pemiirulim in the ninny of preparation. 

£8 - 0 
POST 2 6 

1 
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SWANCO PRODUCTS LTD. 

(,:,NA AMATEUR RADIO SPECIALISTS O:IpQQ 

NEW EQUIPMENT 

..rkamp F- Series Equipment: 
FH- UX -SD permits 1, p.rly :.nA'n 

eel . ndel d,'' .'Jr, I:: ,In, i.., 
rt. -DX -640 "slYt I.i'N' traov,ú, t..i. -_,o,v,. 

VT, ,,,,L.., ,.irk I,a!,.a ,o1.1 , . "nqd, an l 

utenfN relay 195 O U 
12L-DE-2300 limer amplifier. !OM watt- Pt:P 110 0 0 
Iommerkamp FTDI -500 tranoher, Mo -tu melee k50 0 0 

Swan Une Equipment: 
Swan 500 4MB Tea...elver. SO -Il, owls, 250 0 0 
Swan 360 M411 Tral:eceher. rwIU w.Ih 216 0 0 
Swan 230-EC Power supply It .,dl :a, or :l:a ( - 49 0 0 
Swan 410 VFO and adapter 81 15 0 

Halllcrafter Equipment: 
2X -1110 IS,1 u,kukm m.Irer 88 15 
SX -122 l;, nut 1uu,iealkn. receiver 148 5 
IX -140 MSII Receiver, NOlo noires 137 5 
HT-46 $Sit Tru,.natter, NO -ID nrtn. 192 5 
HA -1 Electronic Keyer 42 15 
Eddystone Radio Ltd.: 
Eddystone EA12 Amateur Mond+ Receive,. Inu.lu 

et re 185 
Eddystone 940 Con ...pleat ion meeker 133 
Eddystone 840Ì'c Cr 

u 
k:atk,t: revel, er 66 

Eddystone ECIO receiver 53 
Eddystone EUP recrhrr eo 
Eddystone IBM reerivcr 54 
Trio Communications Reo.int: 
Trio JR-60 14 tubes er.ateur tommnnkcal kin 

er. Sui kr /.:to Nefs. rhea 149 -14M Mr ; ,. 
Trio 9859 tube ..mm,nnk-alkms receiver 
Trio 92159DE M lobe romuuulration., receiver 
Trio 38500SE Amateur hands receiver NO.10 
Lalayette Communications Recslven: 
HA -500 Amateur band. rericer. 00.1 melees 
HA -700 (',aman: katkw. receiver (chi, prah:l 

detector/ 
HA-SSO Amateur hante recch er. $0 -111 mette. . 

K.W. Electronics Ltd. 
K.W.201 Anmtenr Ramie Receiver. Ism m. -10 n:. 105 

£ s. d. 

130 0 0 

61 19 
34 13 
38 15 
61 19 

44 2 

37 16 
87 10 

K.W. Veep& Mk. II trannnittr (with l'NI'1 128 0 
K.W. 2000A Molt T,aurelrrr. DM w: lu m. (with 

Pert-) 220 0 

Mosley Electronics (Beams): 
TA-211r. Tnband threeeleuleot learn 27 5 
TA -12Jr. Trll.anl two-elcneent bean 19 5 
TA81Jr. Tribawl dlitote 11 11 
V-83e. Tri),au,l serlkal 8 5 
TD-Ur. irc Trap Dipole 8 15 
Clunnelm&eter rotators 13 13 
Cbnnelm&tter rot :dor, (&utornatic) 18 18 
Park -Air Electronics Ltd.: 
2 -Matra Transmitter ivon::kin with ink., etc.) 
Jet it Aircraft rasher 
Sky Bandit Aircraft receiver 
Rorer Aircraft, short. u,edlunu, and long case 

receiver 

Swaoao /CSE Equipment: 
Swann /CSE 2A10 .viii elate Iran.ndlter 
SwancoiCSE 2AZ Seifet %fate rereI: er 
Swamis/CMS Type II A.T.L.A. mobile/fixed/port- 

able antenna 
Swanco'ClIE safety mobile microphone Type M1U 
Halton Mobile antenna. new all weather all band 

system 
1119 ra y , , : . tx hen noire than one hued Is requiter) 

Swanco Quad Spiders t pair) 
Eehelford Communications ns EquipmenU 
Ecbeltord Bi 4 iroeumlttee for 4 metres 
Ecbellord Ml 4 transmitter (main. or mobile) .... 
Eebellord Cl 4 4 -metre converter 
Full range ref Drab Equipment available to oraler 
l'nll rouge of Heathklt Equipment availably In meter. 

Cods, Radio Company 

1910 0 CR.45RB 
5 10 0 ATI tram:nines 

PRSOX 7 4 0 250 volt PSU -. 
R.Q.10 8 15 0 12!NS PKI' 
R.Q.10X 8 8 0 12 RC control.. 
CC.40 6 10 0 TIM nvrirer 
CR -45K 9 10 0 1ioi- Clipper 

CR.70A rr,eir 

Partridge Electronics: 
£ s. 

Joystick std. .. 4 15 
.b,ystick d lin 5 19 
l'ytre 3 amer.. 2 15 
Type :IA Wove 3 12 
Type 4 toner.. 4 4 
lips 41:1' tom-r 8 8 

80 0 
12 0 
23 10 

o 
o 
o 
0 
o 

0 
o 
o 
o 
3 
7 

o 
o 
o 
0 

o 

0 
o 

o 
o 

O 

0 
0 
O 

41 9 6 

43 7 0 
44 0 0 

9 15 0 
2 17 11 

6 17 6 
3 17 6 
8 10 0 

30 
s 

10 10 

£ s. 
11 7 
18 10 l 7 
15 10 

1 19 

Shure Microphones: 
£ t. 
4 10 
5 0 

10 12 
5 10 
4 2 

shun. 20'2 .... 
Shore 441 ... 
Shore 411 A .. 
Shun. 9730K .. 

0 
0 
0 

SBCOBD-(SAID EQDRMRBT 
)lair itenue in otock including: 1,r301, K.W. "Vicerny'a:' 
K.W. "V:ungnraat" l:rlw, 212TIt, LUDO, Tiger TRIS(1, 
Viking ,Valient", DX-1110. SKIS. K.W. "Valimt:' K-W.7N, 
K.W.77, RAl, Mohican, It-44MKlt'r, E1110'e, SMA, 84t11L;'a. efu- 

mr engniries please. 

Full ¡novice FaeüBW -r river. n-u(:g 

Moan led Catalogue 7/6 post paid. 

SWANCO PRODUCTS LTD. 

Dept. W 247 Humber Avenue 

COVENTRY 
Telephone: 

Coventry 22714 Hours: Mon. -Sat. 9a.m. -6p.m. 
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SELMER TRANSISTOR AMPLIFIER 
ONE WATT 
POWER OUTPUT 
Portable Cabinet size 
12 - 4 9 ins. fitted 7 4 
Speaker, Volume Control 

Ga reNADA4 
Standard lack Socket. OUR 

e 
Uses PP9 battery. Will 

PRICE increase the volume and 
performanceofTransistor 
Radios, Record Players, 79/6 
Tape Recorders etc. Ideal 
or Guitar practice. Post 5 6. WORTH DOUBLE n. SMITHS PRECISION 

SIX MINUTE DELAY 

ttl ACTION SWITCH 
h I 

Clockwork actuated 

- 1N' 10/6 EACH (3 or more 
Post 2 6 post free). 

Separate switching up to 6 mina. IS amps. 250 volts. 
Ideal photographic timer, sequence switching operations 
etc., etc. Brand new units at a fraction of their value. 

SPECIAL PURCHASE 
STELLA RECORD PLAYER 
Amplifier and Loudspeaker -all 
transistor -top performance of 
discs at 33f, 45 and 78 r.p.m. 
LP xtal cartridge. Smart red or 
blue plastic cabinet. 
WORTH DOUBLE OUR PRICE £8.5.0 Post 5 

"SONOCOLOR" CINE RECORDING TAPE 
Superior quality S" reel, 900ft. L.P. with strobe 
markings, also cine light deflector- mirror. Suit- 
able all tape recorders and OUR EACH 
cine projectors. List 26/-. PRICE 14/ Post 2,6 

THE INSTANT BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 
200 250 A.C. 01 Post 

Leaflet S.A.E. 35I 2 6 

TRANSISTOR BOOSTER - 
DOUBLE YOUR VOLUME! 

Black plastic cabinet speaker with 20ft. 
lead for transistor radio, intercom, mains 
radio, tape recorder. 30 ' Post 
Size: 7 }in. a Skin. x Sin. 2,6 

RADIO COMPONENT SPECIALISTS 
337 WHITEHORSE RD., CROYDON. Tel: 01-684-1665 

Thanks to a bulk purchase 

we can offer 

BRAND NEW 

P.V.C. POLYESTER & MYLAR 

RECORDING TAPES 

Manufactured by the world -famous reputable 
British tape firm, our tapes are boxed in polythene 
and have fitted leaders, etc. Their quality is as 

good as any other on the market. in no way are 
the tapes faulty and are not to be confused with 
imported, used or sub -standard tapes. 24 -hour 
despatch service. 

Should goods not meet with full approval, purchase 
price and postage will be refunded. 

S.P. lin. 160fc. Sin. 600ft. 6 - 
5:n. 900ft. Si- 7in. 1,200ft. 9,- 

LP. ' 3m. 2251t. 2/6 55n. 500ft. 8 6 
5}in. 1,200ft. 10/- 710. 1,800ft. 13 - 

D.P. i,n. 350ft. 4/6 Sin. 1,200ft. 12.- 
51:n. 1,800ft. 16- lin, 2,400ít- 20 - 

Postage on all orders 1/6 

We can also offer, BRAND NEW PRE- RECORDER 
LANGUAGES COURSES in GERMAN, FRENCH, 
SPANISH AND ITALIAN. 

Each course consists of 26 step -by -step lessons 
recorded at 31 i.p.s. suitable for two- and four - 
track machines and supplied complete with 
handbook. Normal retail price 59/6. 

Our price 19,14 per course. 

STARMAN TAPES 

28, LINKSCROFT AVENUE, ASHFORD, MIDDX. 

Ashford 53020 

SLYDLOK FUSES 15 amp. 230 v. D.C. 4v 04AC... 
1 6 ea.. 15 - per doe. 

HEADPHONES. Carbon H'Mies.. 5 - es. P. & P. 
1 6. DLR5 Bal. Armature. 9.6. P. & P. 2 6. M Coil 
with ear muffs and wired M C mic., 15 -. P. & P. 3 6. 
No. IO Assembly M Coil with M Coil Mic.. 15 -. 
P. & P. 4 6. 

TANNOY LOUDSPEAKERS. Re- entrant type. 
ideal for public address. enclosed in waterproof wooden 
case, complete with steel baffle designed to produce 
directional reproduction at 5 watts. 7.512 27;'6 each. 
Carr. 5/ -. 

SMALL GEARED MOTORS. 12 -24 v. D.C., re- 
versible, with pears attached, 1S'- ea.: with blower 
attachment. 12 6 r.: with fan assembly. 12 6 each. 

TRANSMITTER. BC 625, part of T, R. SCR522. 
For spares only. Chassis only. Complete with valves 
except 832s and Relay. 21,- ea. Carr. U.K. 4 - 
SIEMENS HIGH SPEED RELAYS. H96B type'. 50 

50 ohms. 6, - ea.: Type H69D. 500 500 ohms. 
6,- ea.; Type H96E, 1,700 1,700 ohms. 7/6 ea. 

" TELE L " TYPE FIELD TELEPHONES. These 
telephones are fitted in strong steel case complete with 
Hand Gen. for calling each station. Supplied in new 
condition and tested. 70,- per pr. Carr. 7i6. 

POST OFFICE TYPE RELAYS. 3,000 sers. 2 cío. 
2 m. slugged coil 140 ohms; 2 cis, slugged coil 500 
ohms. All at 6/. each. Carr. 1 / - 
3,000 Type, by Ericsson Telephones, 2 1,00011 

1 br, 2 mc. c,'o plus 3 c /os 12,6 ea., 2,000(1 4 clovers 
10,- e.; 50011 4 c overs, 10/- ea. P. & P. 1/- ea. 

MORSE KEYS. No. 8 assembly complete with leads, 
terminals and cover, 6/6 each. Garr. 2; -. 

VIBRATORS. 12 v. 4 pin; 12 v 7 pin. Syn. All 
6, - each. Carr. II-. 
ELECTRO MAGNETIC COUNTERS. Register 
up to 9999, coil res. 30012 5,- each. Carr. I¡ -. Ex- 
equipment. 

MODULATION TRANSFORMERS. 150 watts. 
suitable for pair 813s, driving 3I3s. Size bin. x Sin. 
i. 31in. Brand new, boxed. Price 27,6. Carr. 4,6. 

MEGGER INSULATION TESTER 500 v. with Con- 
test range from 0.1 ohm to infinity. Bakelite case with 
hand gen. £9 ea. Carr. 5,6. 2 ranges, ex- Hoover 
stock. 

CUT OUT. 12 v. or 24 v. operation. Heavy duty silver 
contacts (5c 849). 7/6 ea. Carr. 1/6. 

LIGHTWEIGHT HEADSET (part of " 88 " W. Set 
Equipt.) complete with Boom mic., carbon made to 
highest Ministry Spec. Moving coil earpieces. Our 
price 35,'- set. Carr. 3 / -. Also Super Lightweight hand 
set, 17,'6 ea. Carr. 2 / -. 

200 AMP. 24 v. D.C. GENERATORS. Type P3 
ex -Air Ministry. £9/10¡- ea. Carr. 10/6. 

P.C.R. 12 V. VIBRATOR POWER PACKS. Brand 
new, 22,6 ea. P. & P. 5/ , 
CONDENSERS. Paper, Sprague .1 mfd. 500 v.. 5/- 
don. .I mfd. 1,500 v., 7/- doz. (incl. P. & P.). 

HEAVY DUTY TERMINALS. Ex- equipt. Black 
only, will take spade terminals and wander plug. 1/6 pr. 
1S, - doz. pairs. P. & P. 1/6 ea. doz. 

FATIGUE METERS. 24 v. D.C. Consisting of 6 x 
496D Relaye 500 x 50011 6 x 300f1 Electro Mao. 
counters, etc. £3 /10í. ea. Carr. 4/6. 

RELAYS. 3,000 Series 2 C/O 2 M. 14011 slugged 
coil, 6/ 
50011 2 C /Os slugged coil, 6/ -. P. & P. 1/. ea. item. 
Also few Ericsson Telephone 3,000 types in stock, 
10,- ea. Brand new. P. & P. 1 / -. 

AMERICAN AUTOPULSE 24V PUMPS for 
mount.ng between cub. and main fuel tank as auxiliary 
pump. New -30;- ea. P. & P. 5,' -. 7 g.p.h. Size 
7in. x 21in. x 2iin. 
W. SETS, No. 19 Mk. III. New. £5,10/ -, incl. carr. 

POWER SUPPLY UNITS. 12 v. for " 19" Sets. 
35 incl. carriage. 
Complete Units, 19 Set. Variometer, 12 v. B.S. Control 
Box. H, Phones and Leads. 10 GNS. incl. carr. 

W, S REMOTE CONTROL UNIT " E. Mk. 2. 
As supplied with "19" W.S. 25 -. P. & P. 6, -. 

W.S. 19 VARIOMETERS. 17 6. P. & P. 46. 
S.T.C. MINIATURE SEALED RELAYS, TYPE 
4184 G D, 700(1 24 v. (will work efficiently on 12 v. D.C.) 
(ex equipment). 2 C overs. 7 6. P. & P. IÍ -. 6 or 
more post paid. 

SMALL D.C. MOTORS. tin. x 11in 11in. Rated 
24 v., will work on 12v. !.in. length drive shaft. Ideal 
for model makers, etc. 10.6 ea. 

POCKET TRANSISTOR SETS -6 Transistor Med. 
Wave. Complete with earpiece and plastic carrying 
case. Boxed, brand new. £2 ea. P. & P. 5/. 

S.A.E. all enquiries, 

108 CHESTER ST BIRK ENHEAD,CHESMIRE 

Tel. BIRKENHEAD 6067 

Terms Cash with Order. 
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'Hike -Mike' really started something... 
...the finest range of radio microphone 

systems in the world 
From the very successful general purpose unit Hike -Mike has developed a whole range 
of special purpose microphone transmitters each one precision made for precision perfor- 
mance. Suitable for both hand- held and Lavalieroperation. Write now for descriptive litera- 
ture of these and the full range of Audac Audio Equipment. Demonstrations with pleasure. 

AUDAC RADIO MICROPHONE AND SOUND REINFORCEMENT SYSTEMS 

AUDAC MARKETING COMPANY LIMITED I CAREY ROAD / WAREHAM / DORSET / TELEPHONE WAREHAM 2245. 

WW -137 FOR FURTHER DETAILS 
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OLDERING pTION 
PRODUCTS LIMITED 

NIGH 

EFFICIENCY 

INSiIlla, iS 

TRANSIST 
MINIATUR 
ELECTRO 

TAGGING 
8 ASSEM 

3" DIA -3.2 mm dia detachable 
bit. Standard temp 340 c at 19 wacs. 
Spacial temps from 250 c 400 c. 

Weight 4.S on. 127 gyms. 

6" -1.75 mm dia detachable bit. 
Standard temp 360 c at 13 watts. 
Special temps. from 250 c 410 c. 

Weight 6 on. 170 grins. 

3 "-6.34 mm. d.s detachable bit. 
Standard temp. 360 c at 17 watts. 
5peda1 temps. Irons 250 c 410 c. 
Weight 6.5 on. 104 grins. 

--7.9 mm. da. detachable bn. 
Standard temp. 360 c at 30 watts. 
Sonia' temps. from 250 c -410 c. 
Weight 7 o,.. 190 grins. 

OFFSET BIT SIZE {" 11.7 mm. diameter. 

RIGHT ANGLE BIT SIZE {" 12 7 mo. 
diameter. 

BOTH AVAILABLE IN THE 
FOLLOWING TEMPERATURES 
250 c -27 watts. 360 c -50 watts. 410 c- 
60 watts. 500 c -90 watts. Supplied all 
volages from 6 volts to 250 volts. 

ag_CRODUCTS 
LIMITE D 

(Regd Trade Mark 

WE HAVE, FOR YOUR 
CONVENIENCE, A HIGHLY 
SPECIALISED SERVICE 
SECTION, SO ORGANISED 
AS TO MAINTAIN A PROMPT 
EXECUTION OF ALL 
REPAIRS OF EQUIPMENT 
OF OUR MANUFACTURE 

ADCOLA HOUSE, GAUDEN ROAD 
LONDON, S.W.4 Tel. 0I -622 0291 3 

TelegrOfns: SOLJOINT LONDON 5. W.4 
Wireless World, April 1968 
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British made 
ERSIN .ALAILMI 

Ersin Multicore Solder helping 
operatives in 4 of the 60 Countries 

± r IN:, 1 

% 

ifoN 

CANADA SWEDEN 

In some of these 60 countries cored solder is produced 
locally 

However, it is the consistent high quality of ERSIN 
MULTICORE SOLDER, that provides the utmost 
reliability of soldered joints, making it advantageous 
for manufacturers to import this British made product. 

If in Britain or overseas you make or service any type of 
equipment incorporating soldered joints and do not 
already use ERSIN MULTICORE SOLDER it must 
be to your advantage to investigate the wide range of 
specifications which are available 

Besides achieving better joints -a /ways - your labour 
costs will be reduced and substantial savings in 
overall costs of solder may be possible. 

Solder Tape, Rings, Preforms and Pellets - Cored or 
Solid - and an entirely new type of cored disc, can 
assist you in high speed repetitive soldering processes. 
If you solder printed circuits, our complete range of 
chemicals, fluxes and extra pure alloys can help you. 

Engineers are invited to apply on their Company's 
notepaper for a comprehensive copy of the 30 page, 
seventh edition, of "Modern Solders ". Ask us to help 
you with your soldering problems. 

ulticore Solders Ltd., 
Hemel Hempstead, Herts. 
Tel. Hemel Hempstead 3636. 
Telex 82363 
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