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£240

Now you can buy a quality,
high performance pulse
generator which will match
your requirements exactly —
and at a realistic price.
Bradley Electronics make
two new models.

Firstly, the Bradley 233 ~
shown on the left—whichisa
true, dual channel instrument
providing full mixing facilities,
both of output and time, on
two independent channels.

Its performance features
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include eight PRF ranges from
0.5Hz to 50MHz with pulse
delays from 20ns to 1s and
variable pulse widths from
10ns to 1s. Output amplitude
is variable from 0.5V to 10V
while the baseline can be
offset +-10V.

And just to add to the
exceptional versatility and
flexibility of the 233, there's a
wide range of operating modes
all selected by push-button
switches. ‘
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And, secondly there’s the
Bradley 240. This has the same
basic specification and
performance as one channel of
the 233 with the additional
feature of variable rise and fall
times. These are variable
between bns and bsinany
ratioupto 100:1.

For full details of the new
generation Bradley 233 and
240 pulse generators, please
telephone Jim Clarke on
01-450 7811, extension 113.
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Or write to him at the address
below.

G. & E. BRADLEY LIMITED,
Electral House, Neasden Lane,
London, NW10 1RR.
Tetephone:01-450 7811
Telex : 25583

A Lucas Company

BRADLEY
electronics

Prices quoted do not include
VAT
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Astrologically speaking..

- . - the best and most promising times of the year are
May, June and December, however if you are careful and do not
attempt anything too rash, the remainder of the year should not
present you with too many problems.
\! All'in all a productive future s forseen in your horoscope.

' ..how discover our scopel

The 5AV and 1EV series of high voltage cartridge
rectifiers are rated at 50mA and 10mA average rectified curren{
respectively.

|
i
The 5AV-series is offered over the voltage range 2kV to
6.5kV Vram and is ina 5mm x 10mm diameter package offering the
design engineer an extremely compact solution to many high
voltage rectifier problems.
The 1EV series offered with Vram ratings up to 12kV is
/ in 2 16mm long package that provides longer tracking paths than
‘ the SAV series enabling the lower voltage types to be usad without i
I! further encapsulation.
The 1EV series has fast reverse recovery
4' characteristics and so is suitable for use in high frequency
systems where rectifier efficiency is important.

[: Both series are available now.
- i = F =
INTERNATIONAL RECTIFIER [I‘;R
HURST GREEN OXTED SURREY RH8 388 TELEX RECTIFIER OXTED 95218 TELEPHONE OXTED 3215/4231 -

WW-—096 FOR FURTHER DETAILS
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What is an engineer worth?

The short answer to the question What is an engineer worth? is: what he can get.
This may seem cynical to those who have certain ideas about the intrinsic worth
of an engineer—in terms of his education, qualifications and so on—but because
this intrinsic worth cannot be evaluated in money there can be no other answer.
In practice the engineer has 1o accept a prospective employer’s evaluation of his
worth, perhaps after the two of them have bargained about it. In private industry
the settlement may be a capricious one, very much dependent on market forces
and therefore seemingly unfair in relation to other workers. At the time of writing
there are bricklayers and carpenters earning £4,000-£5,000 p.a. in the London
area. How many engineers can command this level of salary? It may seem that
in state-run organizations such as the Civil Service things arg better because
they are more regularized and predictable. As a result the engineer may be more
ready to accept without question the employer’s evaluation of his worth: it
seems to be based on the accumulated wisdom of the state and the will of the
people.

Of course there have been plenty of studies, reports and recommendations
made on behalf of the engineer. Last year, for example, we had the fourth CEI
survey of professional engineers and the IEEE manpower report. Such investiga-
tions are mainly intended to let the engineer see where he stands and what are his
prospects: they don’t hope to change anything. One of the most forthright state-
ments was in the famous “Brain Drain™ report. which said there was clear
evidence “that industry undervalues its engineers, technologists and scientists®
and recommended that industry should be prepared to “promote within its own
salary structure the pay of qualified engineers, technologists and scientists™.
More recently the United Kingdom Association of Professional Engineers has
been campaigning against engineering employers’ “apparent willingness” to
classify professional engineers “alongside the mass of technicians and manual
employees™ in concluding pay agreements.

Much of the agitation for improved pay rests on the assumption of a superior
order of intellectual ability in the professional engineer relative to other engineer-
ing workers—an ability to analyse and conceptualize, to see clearly the funda-
mentals of problems—which has been brought to a high level by three or more
years’ education and given the stamp of an official qualification. This is the core

" of the engineers’ claim. It is a strong case and nobody disputes it. Why, then, do

not engineers have the courage of their convictions and organize themselves to
deploy this advantage in a more effective way? Mere recognition is not enough.
The CEI is a toothless watchdog. The reluctance of engineers to organize them-
selves into pressure groups or unions is partly because, like many creative
people, they are individualistic by nature, and partly because the word “pro-
fessional” for them has an image that is aloof from the cloth-cap image of the
trade union. They therefore turn their backs on collective bargaining in a world
which operates on collective principles. If only they were able to recognize fully
the significance of their own strength they would find the will to use it.



Novel stereo f.m. tuner

1 —Circuits and operation

by J. A. Skingley and N. C. Thompson

Plessey Components Ltd, Swindon

Wireless World, Aptil 1974

Using a ready-made front-end, integrated circuits and only one inductor, this tuner
design is simple to operate, construct and set up. It includes novel circuitry to give
inter-station muting, a.f.c. restricted to less than station spacing, a single-lamp
tuning indicator, temperature-compensated varicap tuning allowing stations to be
preset, and a linear-scale frequency meter. A simple stereo decoder circuit (part 2)
uses active filters to eliminate “birdies’’ and remove subcarrier harmonics. Printed
circuit wiring diagrams, assembly instructions and setting up procedure will appear

in part 2.

" The designer of technical equipment for the
domestic market faces a problem. On the
one hand the technical operating require-
ments can dictate a multiplicity of controls
and demand a detailed knowledge of their
use. On the other hand the operation must
be simple ahd easily understood by people
of all walks of life and professions. This de-
sign had to cater for non-technical people
and children.

The first requirernent then was that the
system used should mask the technicalities
and present the user with the simplest
possible mode of operation, relying at most
on traditional skills [earned from more con-
ventional a.m. receivers, without sacrificing
the advantages to be had from a modem
f.m. tuner.

The second requirement was to provide
a tuner which was at least as good as the
best commercial unit on all technical para-
meters. The total design objectives were
therefore

requirement ] —ease of operation:

(a) provision for push-button tuning

(b) no undesirable outputs

{c) powerful a.f.c.

(d) scnsitive, unambiguous tuning indi-
cation

requirement 2—good performance :

(a) 2uV for 30-dB signal-to-noise ratio

(b} 3-dB limiting 0.5pV

(c} image rejection 40dB

(d) i.f. rejection 65dB

(¢) capture ratio 2dB

{l) a.m. rejection 60dB

(2) a.f. response + 1dB, 20Hz to 15kHz.

The combination of these objectives led to

a system which to our knowledge is unique

(Fig. 1}.

The core of an f.m. system is its i.f. strip,
and in this design it was decided to use a
block filter and integrated-circuiy limiting
amplifier. The distribution of selectivity and
gain has conflicting requiremnents. From the
point of view of noise selectivity should

SBA7S0
W P
f—
YAt aqudio
pre-amp. pre-cmp
front end ! % / ", i.m.
module oy, detector audio
Qutput
.1, fliter limiting
A B Lt.amp. ¥
electronic
] mute
switch
Y | |

A

tuning

potentiometers limiting a.f.c. amp.

tuning
indicator |-
drive

Fig. 1. In this tuner design limiting and demodulation is provided in a five-stage amplifier and a
balanced demodulator, both in the SBA7504 i.c., additional gain being provided by a two-stage
discrete-component preamplifier. Integrated muting circuit eliminates inier-station noise and

the novel one-lamp indicator makes tuning simple,

come after gain; from the view point of
intermodulation effects gain should come
after selectivity. The ideal choice is one
where the gain and selectivity are uniformty
distributed throughout the system, and this
was more nearly achieved in traditional i.f.
amplifiers using discrete components. The
use of integrated circuits however precludes
the use of this system because selectivity
cannot be integrated,

There are however a number of advan-
tages to the use of block filters over distri-
buted systems. They can be designed as a
single entity, providing a shaped response
via the controlled interaction between sec-
tions to give a complex pole system, and
avoiding the need for delicate stagger tuning
of discrete sections. Termination conditions
are easily allowed for, the filteras a whole is
less sensitive to variations in transistor para-
meters. The filter used in this receiver is the
Murata SFG-10.7 MA, which has excellent
bandwidth and selectivity (Fig. 2).
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Fig. 2. Filter characteristic is maintained
by making filter *‘see™ 330 ohms at source
and load.
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The integrated amplifier must have ex-
cellent limiting characteristics to provide a
good a.m. rejection, and the device chosen
achieves this by the use of a five-stage
limiting amplifier and a balanced demodu:
lator. This is the Plessey SBA750A which
has 45dB rejection at 200uV and 60dB at
2mV input. These figures correspond to
2uV volts and 20V respectively at the input
in this design. This device also features a
mutable a.f. amplifier which is used in the
mute circuit to be described later.

It is interesting to reflect here that, at the
present stage of integrated circuit develop-
ment, the system designer has a wide choice
of such building blocks, and, being relieved
of the detailed design of these, has far more
scope for originality than he used to have.
This would seem in_contrast to the gloomy
forecast once made that all design would be
done by the i.c. manufacturer, leaving the
system designer the simple task of plugging
in devices. In fact it is this new freedom
which brings to light the need for new
building blocks, and in turn produces more
advanced systems.

Objective 1(a), is met by using a varicap-
tuned front ¢nd. The performance of com-
mercially-available units, although capable
of improvement, is equal to our design
objectives and presents the simplest solu-
tion. The unit chosen was the Mullard
LP1186, whichcanbeconveniently mounted
on a printed circuit board.

To achieve objective 2(a) more gain is
required than that given by the above items.
This extra gain is provided by a two-stage
feedback amplifier as shown in Fig. 3. The
first stage acts as a transconductance ampli-
ficr, its gain being defined by the 100-ohm
emitter resistor. The second stage then
functions as a transresistance amplifier or
current-1o-voltage converter. The combina-
tion therefore has a gain defined by the
100-€2 resistor and the 2-kQ feedback re-
sistor, and has a value of 26dB. The output
impedance of this stage is around %0 ohms,

59

Features of this simple-to-operate sterea tuner include a miiting circuit to prevent unwanted
signals being heard (e.g. weak stations, signals affected by flutter, and mistuned stations),
a single-lamp uning indicator and a linear frequency meter.

100,
",l-= - AN —s =G Vg
ak7 _thiter
output
_ Lo o ;
_ 10n o—¢—0
input-—y—ﬂ - -!
:Tu- 2N3904
100n 4
' 350

Fig. 3. Feedback amplifier consisting af voltage-to-current converter followed by a current-ta-

valtage converter has 26dB gain, defined by 100-ohm and 2k-ohm resistors. Outpui impedance
af 90 ohms is made up ta 330 ohms to correctly feed the filter.
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Fig. 4. Mute circuit, operated by the amount of amplitude modulation in the i.f. output, has the advantage of suppressing unwanted outpits de
to detection on the non-linear regions of the S-shaped demodulation curve. Point X, fed from the demodulator via Fig. 5, feeds the tuning
indicator, which is held off by Tr,, in the presence of noise. An output from this circuit unmutes the stereo output from SBA750 i.c. First five

transistors are contained in SL3045 i.c.
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and so a buffer resistance of 240 ohms is
used to present the filter with its required
source impedance of 330 ochms, This intro-
duces a slight loss of gain, but ensures that
the cotrect filter characteristic is obtained.

Muting circuit
The system so far described provides an
audio output from an aerial input and could
therefore be used as a tuner as it stands.
However, this is really where our story
begins. If the above system is used, the first
thing soon realized is that the interstation
nois¢ is highly objectionable. In fact it
corresponds to a fully modulated signal
over the entire audio band, since the input
stage noise is sufficient to achieve limiting
in the last i.f, stage, with a bandwidth equal
to the i.f, filter pass-band.

In addition to this ear shattering blast, as
a station is tuned a highly distorted version
of the station programme is received before
the correct tuning point is reached, also at a
high volume. This is of course due 1o de-
tection via the ““S™ curve of the detector, and
will be produced at equal intervals either
side of the correct tuning point. The net
result of all this is design objective 1(b), the
suppression: of all unwanted outputs. Put
the other way round, the only sounds heard
should be correctly tuned stations.

Audio muting is achieved by using the
remote gain control facility of the SBA750.

This is a pin connection usually taken to a
remote potentiometer carrying d.c. only.
For our use the potentiometer 'is replaced
by & p-n-p transistor {Tr, ,, Fig. 4) which is
controlled from a number of sources.

Because the noise level is sufficient to
produce a fully limited signal from the i.f.
amplifier, the magnitude of this carnot be
used to detect the presence of the station to
un-mute the system, and this presents a
problem. The solution is simple in concept.

What is required is a measure of the
degree of limiting taking place within thei.f.
amplifier, and this is easily monitored by
detecting the amount of amplitude modu-
lation present in the i.f. output. This has the
advantage of detecting the spurious res-
ponses mentioned earlier, as these are in fact
caused by the high-slope &dges of the i.f.
filter response converting the frequency
modulation into amplitude modulation
which is then detected by the quadrature
detector.

The first device in Fig. 4 acts as a buffer
to the i.f. amplifier output, which is very
sensitive 1o capacitance loading. The next
two devices form the amplitude detector.
Transistor Tr,, is diode-connected and fed
with a small current from the supply. As the
five devices Tr, to Tr,; are contained on
one chip of silicon (SL3045), they have well
matched base-emitter voltages, and this
causes Tr, s to conduct the same current as
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Tr,4- The |-k resistors in Try, and Try5
bases provide a higher input impedance for
the signal while preserving the voltage
match, since the basecurrentsarealso equal.

The collector of Tr,q would sit at a rela-
tively high voltage due to its smaller load
resistance, but application of the i.f. signal
{noise or ““clean’" 10.7MHz), which is about
400mV pk-pk, causes this stage to rectify
bringing its collector down to a low voltage.
The collector time constant is chosen so
that the 10.7-MHz signal is filtered out but
allowing amplitude modulation up to about
100kHz to be followed. This modulation
can only be negative, as the i.f. is amplitude
limited, and this produces positive-going
signals, when present, at Tr, collector.

The following transistor pair is biased
with Tr,, normally on, so that this positive-
going slgnal turns on Tr ; and hence Tr,
both ofwhich are normally non-conducting.
In the presence of noise therefore the capaci-
torin Trjcollector ischarged rapidiy taking
the base of Tr,, positive. This will happen in
the presence of any form of a.m. noise or
spurious signals, and may be used to mute
the receiver.

Single-famp tuning indicatof

There are many ways, of meeting objective
1{d). However there is a need to provide an
indication which is readily understood by
all, without the need for instruction, which

= -:-+Vs
< =
» vansss
3K h J
ukg
:

S0k 30k 50k

to

Fig. 5. A.F.C. amplifier has its voltage swing limited to restrict a f.c. aciion to less than station spacing. Using a compuier programme, the
tuning potentiometer network was optimized to provide uniform lock-in range over the tuned band and correct temperature compensation of
the front-end. Diodes in potentiometer smoothing circuit allow quick charging of capacitors and keep seitling time after switch-on short.
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Fig. 6. Circuit of f.m. receive section of tuner with a.f.c., muting and tuning indicator circuits. Frequency is displayed on a moving-coil meter
(circuit in part 2). Resistors in this circuit should be 2%, tolerance.

ruled out several of the recently-used types.
These include the centre-zero meter and the
two-lamp system, as neither of these provide
a maximum response at the correct tuning
point, which is the conventional mode of
adjustment. This topic is to be covered in
another article and the final design is shown.
in Fig. 5.

Inputs are taken from the balanced de-
modulator output via 10kQ resistors and
fed to a long-tailed pair with the addition of
a third transistor. This device is connected
so that it conducts a maximum current (one
third of the tail current) when the inputs are
balanced. The collector of this (point X} is
connected to the base of Tr, (Fig. 4), the
d.c. conditions being arranged so that at
balance, and assuming Tr,, is off, Tr; con-
ducts 20mA into the single l.e.d. indicator,
D. This then has a maximum brilliance at
the correct tuning point.

The 7r,, tuning indicator is extinguished
in the presence of noise, since T+, ; conducts
away the current supply to it when its base

is made positive by the action described
earlier.

Objective 1(b) can now be easily obtained.
We only require the audio signal to be un-
muted when there is a correctly tuned
station being received, that is, when the
tuning indicator is fully lit. The voltage-
current characteristics of a L.e.d. are similar
to those of a zener diode; therefore a 240-
ohm resistor is placed in series to give a
voltage-varying point, and this is used to
operate the mute transistor Tr,, (Fig. 4).
The systetn will only pass a correctly tuned
signal of significant signal-to-noise ratio.
Very weak stations, stations suffering from
gross interference or aircraft flutter, spuri-
ous respuuses, and even strong stations
which are mis-tuned by morethana few tens
of kHz will be completely muted.

A.F.C. circnit

There now only remains the objective 1(c),
the provision of a.f.c. This function received
a lot of thought and discussion before the

system described was finalized. A high
degree of loop gain was required to reduce
the tuning error to negligible proportions,
but when this was tried, however, scveral
disadvantages came to light.

Firstly it was found impossible to tune
the receiver with a.f.c. applied. One station
would be captured and the tuning control
rotated past several others on the dial before
the original station was lost, and then it was
not known which station had been re-
captured. The tuning was completely ambi-
guous, in opposition to the main require-
ments and objective 1(d) in particular.
There are several expensive commercial
tuners having this fault.

The solution to this problem is simple in
hindsight. What is needed is indeed high
gain, but the frequency range should be
restricted to less than -the typical station
spacing. This is easily achieved by limiting
the swing voltage available from the a.f.c.
amplifier. One requirement for the above
system to be successful is that the tuner
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Filter Murata SFG 10.7MA
Front-end module Mullard LP1186
Mains transformer

RS Components (634 Trans)
Push buttons

RS Components (Press 2P)
Pre-set pots

RS Components (Lin Cerm 50k)
Multi-turn pots

RS Components (Multi pot 50k}
Regulator

RS Components (MVR 15)
Rectifier

RS Components {REC 70)
Meter RS Components (MR 42A%

Semiconductor devices

Components {main board)

o SBAT750A
ic, SL3045
Try, Try 2N3904
Try, Trgto Tryq BC|179
Troto Try, Tr,y, Tr;, BCl09
D, D, 1N4148
D, 5082-4403 (l.e.d.)
Dy, Dy 1N4001
f  Capacitors
ENEN 10nF (disc ceramic)
C;, C;, Cs, @, 47nF (disc ceramic)
' Cra 0.1pF (disc ceramic)
C,, Cy 8.2pF (min. plate ceramic)
Cq, Cys 100pF (min. plate ceramic)
Cio 470pF (disc ceramic)
Ciy 0.22uF (stack foil
polycarbonate)
C12.Cyg 2.2uF (63V electro]ytic)
Cps 10mF (stack foil
polycarbonate)

CIG' Cz;g [},lF (slack rO]l ]
polycarbonate)

Ci Cro 22F (25V electrolytic)

Cio 4.7uF (63V electrolytic)

C31,Caa 220pF (16V electrolytic)

Resistors (all Electrosil TR5 2% |
except thermistor)

Rh R-h R26 100Q
R, 4.7kQ
R, 3900
R, 2.4kQ
A 2kQ t
R, R, 3300
Rg, Ry5 2400 ‘
Rm: Rll- Rl&- Rz4- Rza,
R300 R31s Riq, Raj 10k02
R, 5.6kQ
» IMQ
R4 R3s. Ry, Ryoto Ry 6.8kQ
RIS’ R;B, R19 1kQ
Ry 100k
Ry Ry Ryg 20kQ
Ry, 5.1kQ
Ry 1500
Ry Ry, 12k
R 5.1k
Ry, 11kQ
Ra.u Rd..'a lzm
Rys 8.2kQ
R, 6.2k02 |
5 2.7kQ
R.o 82kQ
Ry 200kQ2
Ry, 1.1xQ
Ry, 1200
RT, VA10555

thermistor

e e e '

should not have a temperature drift greater
than the hold-in range of the a.f.c. This
would anyway render the tuning calibration
unreliable. In this design the a.f.c. amplifier
is used to provide temperature compen-
sation independently of the hold-in range.
The circuitry used is shown in Fig. 5.

The differential output from the tuning
indicator triple is further amplified by Tr,
and Tr,. Due to the action of the triple there
is 2 common-mode signal present in its out-
put, and this is rejected by Try and Trg by
providing them with a constant-current
tailfrom Tr,. Also under extreme mistuning
it would be possible for Tr, or Trg to
bottom, causing a spurious output voltage
and incorrect a.f.c. action. Diodes D, and
D, are included to prevent this from hap-
pening. They limit the swing available by
clamping Try and Tt 4 collectors together
at a maximum of 0.6 volts difference.

The afc. can easily be cancelled by
closing switch S, thus removing differential
gain. The output voltage is now determined
by the current from Tr,, which is fixed, and
the total load resistance in the common
mode. Thisincludes the thermistor common
to both collectors which is selected 10 pro-
vide the correct compensation of the front
end, via the following network.

This network was optimized by a com-
puter programme to provide a shift of the
end voltages of the tuning potentiometer by

amounts representing equal frequency
shifts. This results in a uniform lock-in
range over the tuned band, and also correct
temperature compensation. A possible
method of switching and tuning potentio-
meters is shown; alternatively these may be
connected in parallel provided that the
total resistance remains at 50kS2.

The positive end of the tuning potentio-
meter, point A, is connected via a total of
10.6k€2 to the positive supply, and any resi-
dual mains ripple at this point will modulate
the tuning and produce a hum at the output.
Less thap 0.1mV ripple is required to pro-
duce a hum level at least 60dB down on full

Performance

Sensitivity 1.8pV for 30dB s/n
{mono, see graph in
part 2 for stereo)

| 3-dBlimiting  0.7uV

image rejection 42dB

i.f. rejection 60dB

capture ratio 1.8dB

a.m. rejection  60dB (see graph)

mute level 310 5pV

output level 180mV stereo
1.7V mono

harmonic 0.5% for 75kHz dev.

distortion
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signal. Therefore, the resistance is split and
two 220pF capacitors inserted as shown.
This has the desired effect, but produces a
slow sweep across the tuning range as these
capacitors charge up after switch-on. This
is annoying as several stations are captured
by the a.f.c. in passing, before the wanted
station is reached.

To gvercome this defect, it is arranged
that D, and Dy diodes rapidly charge the
capacitors, by-passing the 1.2-k§2 resistors.

When fully charged, the voltage drop
across these is insufficient to keep the diodes
forward biased and they cease to conduct,
allowing the full time constant to become
effective. By this means the switch-on
settling time is greatly reduced. These
diodes can be seen in Fig. 6 which shows the
discrete components and their inter<on-
nectionwith the integrated circuit and front-
end module.

The tuner circuit described provides the
optimum performance with regard to the
needs of all users. Operation is simplicity
itself. The set is silent while tuning between
stations and the tuning indicator is un-iit.
When a station is encountered the tuning
indicator lights fully and the set un-mutes.
The tuning control is now left untouched in
the knowledge that no further adjustment is
required. If an adjacent station exists, the
controlmay be turned further and the tuning
lamp will blink off then on again and the
new station will be heard; again no further
adjustment will be required. This action is
similar to turning a rotary switch. If this
new station is further away, the set will re-
main silent until it is reached; mis-tuned
stations cannot be received. H the a.f.c. is
disabled, for instance when hunting up-
band for foreign stations, the tuning indi-
cator allows a sensitive fine adjustment 1o
be made. The mute facility may also be re-
moved under these conditions to allow weak
stations of less than § to 10V to be received.

The design has been sufficiently thorough
to ensurc that the performance can be
guaranteed, provided that the components
specified are used and the layout of the p.c.
board is'as recommended. Seiting up can be
done with nothing more than a trimming
tool, for the single tuned circuit, and a pair
of eyes.

Part two will include details of an improved
stereo decoder, assembly instructions, and
setting up procedure.
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Paris components

exhibition

As semiconductors have been a marker,
for many years, of the state of develop-
ment, we thought we would have a look
and see what was happening here. Trends
are towards larger-scale integration of
almost evervthing, from computers to car
radios, and the number of stands on
which displays for meters, calculators,
clocks, watches and any parameter not
previously thought of makes one wonder
whether liquid crystals, light-emitting
diodes, neons, or some device yet to see
the light of day will be the standard in
ten years’ time.

Semiconductors

To get down to details, an example of
lis.i. was shown by Motorola, who had
the. MC6800 set of ion-implanted, n-chan-
nel integrated circuits, which together
form a microcomputer. (Will the next step
be a nano-computer, one wonders?) The
set consists of an 8-bit central processor,
an 8k ROM, a 1k RAM, an interface for
peripherals and an asynchronous line
interface. The processor, in a 40-pin pack,
handles decimal or binary and accommo-
dates 72 instructions, with provision for
up to 64 bytes of external memory—in
any form.

Also by Motorola is the set of three
ics for a PAL decoder, giving final R,
G and B tube drive from the composite
video signal. One of the set is the
MC1327 colour demodulater, which is
already known, together with the TBA
395 (chrominance) and TBA 396 (lumi-
nance) modules. The last two contain a
gain-controlled chrominance amplifier,
a gated burst amplifier, pll. reference
oscillator, chrominance amplifier a.g.c.
generator (this is usually known as a.c.c.
—automatic chrominance control) and
colour Killer, together with black-level
clamps, beam current limiting and tracked
control of saturation and contrast.

Chips for calculators continue to
evolve, and General Instrument Micro-
electronics showed two new ones. The
8-digit C595 possesses automatic con-
stant on all four functions, and percentage.
It has one memory, but four separate
keys allow the memory to be updated,
information stored, cleared or read. All
functions are .in the one chip, including
display and clock. The C150 is a 14-

digit unit for office or scientific work,
which offers the facility of storing and
operating upon two numbers simul-
tanecusly, for example, in the solution of
quadratic equations. C151 is a version for
general use, with a direct square root key.

S$GS-Ates showed a range of seven in-
tegrated circuits—in various stages of
development—which together make up a
virtually complete colour receiver. The
planning is such that three of the i.cs are
concerned with the colour section of
receivers, the remaining four being usable
in monochrome sets. One remarkable
chip, the TDA1170, contains the entire
vertical deflection circuitry, providing
1.6A peak-to-peak to the deflection coils.
A voltage stabilizer is built in to provide
immunity to supply variations.

SGS-Ates also had their TDA2020, a
15W audio amplifier on one chip, claim-
ing high-fidelity performance at a t.hd.
figure of 1% at 15W. It requires + 18V
supplies, and has a power-limiting circuit
with thermal shut-down. The two-rail
supply enables direct coupling of the
loudspeaker. The amplifier is also avail-
able in industrial guise as the LOG68, to be
used as a servo driver and error amplifier
combined.

An automotive ic, by ITT Semi-
conductors, the SAJ280, is intended to
ensure that seat belts are worn. The unit
is named *“Interlock” and creates all
manner of visual and aural commeotion if
the belts are unfastened either before or
after ignition, which it also prevents in
such circumstances. It will refrain from
'such behaviour if the vehicle is moving
when the belts become unfastened.

“Qld-fashioned™ semiconductors-—--
transistors-—are acquiring & very hum-
drum connotation lately, but nevertheless
development continues in all the important
parameters, Motorola had the range of
high-power Darlingtons which are intend-
ed as replacements for the 2N3055,
2N6253 and 2N625 single types. The
new pairs offer fizg between 500 and 5000,
with Vo of 45 to 80V, Shunt dicdes
across the output transistor are built in.
RTC were also showing power Darling-
tons, in p.n.p. and n.p.n. configurations,
offering Az of 3000 typical at collector
currents of 1.5A to 10A. Collector voltage
ratings are between 60 and 100V and,

‘the PM3260,
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again, the shunt diodes are built in.

Transistors and diodes for high fre-
quencies, shown by RTC, include the
BFTS50 low-noise type {less than 2dB at
500MHz); the BFTSI1, a 1W, 12V type
with an f; of 2500MHz at 140mA; the
BLX38 linear class A wide-band amplifier,
delivering 700mW at —60dB intermodu-
lation in Bands IV and V; two Gunn
oscillators for 3cm work and some gal-
lium arsenide avalanche diodes for use
as X-band oscillators, producing 4 W.

Pentawatt is the name given by SGS-
Ates to the new 5-lead package with an
integral bolt-down heat sink, claimed to be
usable up to 30W.

Instruments

While we were not primarily looking for
new instrumentation, it was there in
abundance, and must be mentioned at
least.

Marconi Instruments TF2370 spec-
trum analyser displays the spectrum of
the signal in a completely new way. The
information normally presented in ana-
logue form—the spectrum-—is stored in a
memory which is organized as a 256 X
512-point matrix. The 512-point axis
corresponds to the x axis, or frequency
base of thé display, and the memory is
addressed as the sweep progresses, so that
at the end of a sweep, the point of the
spectrum at each frequency increment is
stored at one of 256 (vertical) addresses
or one of the 512 (horizontal) lines. At
the end of the sweep, the memory is read
at a rate of 76Hz, modulating the bright-
ness of 512 vertical lines to produce a rep-
resentation of the spectrum. The system
has the advantage that the spectra of non-
repetitive signals can be displayed without
loss of brightness or the use of storage
tubes. .It also permits two images to be
displayed, for example a reference trace
and the signal from a circuit under test.
Resolution is 5Hz and 0.1dB, a 100dB
dynamic range is provided and a 9-digit
frequency meter is incorporated.

New equipment from Philips includes
a dual-trace 120MHz
oscilloscope with 5mV  sensitivity. An
extremely high e.h.t. of 20kV enables the
observation of the “two nanoseconds
every other Thursday” type of pheno-
mena. Time-base speed is Sns/cm and y
rise. time is 3ns. The PM3010 is a dual-
trace instrument measuring only 86 X
153 X 190mm and weighing 1-8kg, but
providing a y bandwidth of 5SMHz with
sensitivity of 30mV/div. The battery pack
is rechargeable.

From Iskra, the Digimer 1 is a 3-digit
multimeter for a.c. and d.c. volts and
current, and resistance. Resolution is from
0:1mV, 0.0lmA and 0.1Q. The unit'is of
unusual form, being somewhat like a tiny
petrol pump in appearance, the readout
being where the gallons normally appear.
Each function is sclected by a separate
unit, which is plugged into the base to
form a foot.
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Research
Notes

Yoga and electronics versus
stress disease

A medical use of a closed-loop feedback
sysiern has been reported in the Lancet.
The patient is part of the loop and the feed-
back is used 1o change of the state of his
body.

High blood pressure is ofien the result
of psychological stress. A possible treat-
ment is to relieve the stress by Yoga
exercises. which can relax both the mind
and the body. An Indian-born doctor.
Mrs Chandra Patel, now working in
London, has reported encouraging results.
She uses a simple measurement (skin
resistance} as an indicator of tension. The
patient’s skin resistance is made 1o con-
trol the frequency of an audio oscillation.
By monitoring the pitch the patient can
“hear himself relaxing” and this helps him
to improve his performance of the relax-
ation exercises. Some of Dr Patel’s patients
have been able to reduce or even abandon
the use of drugs to relieve blood pressure.

The Lancer,73.11.09

Neutron radiography

If a metal-and-plastic clock is X-rayed,
only the metal parts show up clearly. If
neutrons are used instead of X-rays only
the plastic parts appear. This useful
property makes neutron radiography
complementary to X-radiography.

The physical basis of newron radio-
graphy is the way in which neutrons
interact with matter. A neusron has about
the same mass as a proten, and this makes
it interact more strongly with single
protons than with heavier nuclei. (It merely
“bounces off” a heavy nucleus, with little
loss of energy—an elastic collision.)

In nature, single protons occur in
hydrogen atoms, so the substances which
stop neutrons most effectively are hydro-
gen compounds such as water and
plastics. Living tissue, which contains
both water and organic compounds, is also
revealed.

A difficulty in neutron radiography is
that the silver compounds in photographic

film do not interact strongly with neutrons.
so ordinary photographic film cannot be
used to register neutron pictures. At the
Nuclear Research Centre at Karlsruhe in
West Germany, where neutron radio-
graphy is used to take pictures of the
insides of fuel elements, much work has
been done to find ways of facilitating
photography. What is required is some
means of image conversion which can

change the emergent neutron beams into.

some form of radiation which affects a
photographic emulsion. The required con-
version can be accomplished by allowing
the neutrons to pass :hrough thin films of
metals such as dysprosium. gold, indium
and gadolinium. The neutrons activate the
metal atoms and make them emit various
kindi of radioactive rays which follow
the same density pattern as the neutron
beams.

Exposure of the film can either be
direct, with the film and foil in contact
during neutron bombardment. or indirect.
The indirect method makes use of the fact
that the neutron bombardment leaves the
metals slightly radicactive. The foil
therefore serves as a storage device, and a
photograph can be made by laying it over
a film and leaving it there until the

“remembered” radiation pattern has
exposed the film sufficiently.
The exposure times required for

neutron radiography are short. compared
with X-radiography, and the technique
has possible medical uses.

Black holes and naked
singularities?

Astronomers are beginning to search for
“black holes™, strange dead stars. Since
they emit no light or radiation of any kind
the search is difficult. and may well
require the aid of electronics for success.

The notion of a black hole is quite
simple, and goes back to the 18th cenury.
Laplace pointed out that, according to
Newtonian physics, the “escape velocity”
which a moving object has to reach in
order 1o leave a star increases as the
gravity at the star’s surface increases. In a
very large star, with the same density as the
earth, gravitation could be so intense that
the escape velocity would exceed the vele-
city of light. So nothing, not even light,
could leave the star. which must appear
black o an outside observer.

Stars of the required size do not exist,
but there is good reason for believing that
the necessary gravitational strength can be
obtained in another way, namely the pack-
ing of all the mass of a normal-sized star
into a very small -space. What poverns
density is energy. Thermal energy keeps
atoms and molecules apart. The energy
inside the atom keeps the elecirons away
from the nucleus. It is theoretically possible
for this energy to be lost as radiation,
giving rise 10 an unimaginably dense
body made up of closely packed atomic
nuclei. If such a collapsed star has a mass
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greater than about 1.3 times the mass of the
sun then the gravitation can be large
enough to prevent light, radio waves, X-
rays and all other forms of radiation from
leaving. The star is black. But the process
doesn’t stop there. The gravitation is by
now so strong that the matter of the star
continues to be crushed. The star becomes
even smaller and denser, until perhaps it
shrinks away to nothing. But so long asits
gravitation remains it appears from the
outside as a black hole of a size which
depends on the mass; in other words, the
“black hole” begins where gravitation
reaches the required intensity and does not
depend on the size of the lump of matter
inside.

How do you detcct a black hole without
going close to it and so running the risk of
being sucked in and destroyed? One
possibility is to find a black hole which is
one partner of a double star, that is. two
stars orbiting about one another. To an
observer, the pair would appear as a single
visible star which exhibited peculiar
motions. Another possibility involves a
possible amplification effect on passing
clectromagnetic waves. A wave passing
near the star could split into two parts, one
being sucked into the black hole and the
other continuing outside. These 1wo waves
could in theory interact in such a way that
the internal wave reinforced the external
wave. The effect is small. but it is possible
that a positive feedback mechanism might
exist which would allow the external wave
to reach a large amplitude before leaving
the sphere of influence of the btack hole.

An even stranger possibility is the
“naked singularity”, which is a completely
collapsed star nor contained in a black
hole and therefore capable of being com-
municated with. It may seem impossible
to communicate with a speck of nothing-
ness made of encrgy-less maiter, but the
prospect is not recessarily as bleak as that.
If the collapsing star is spinning, as many
stars are, then it still has angular momen-
tum, and this prevenis it from collapsing
intc nothing. There may, therefore. be very
small, dense, spinning bodies which can
reveal their presence in some way. such as
exciting nearby gas into states which pro-
duce radiation.

It all sounds rather abstract, but black
holes and singularities are of such great
interest to physicists and cosmologists that
the search for them is bound to continue
over the years.

_—

‘“Horn loudspeaker
design’’

We apologize that it has been necessary to
postpone the publication of the second part
of J. Dinsdale’s anicle “Horn loudspeaker
design”. This second part will now appear
in the May issue.
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Doppler distortion in
loudspeakers

Simple techniques for the separation, measurement and
assessment of intermodulation distortion due to the Doppler effect

by James Moir, F.1.E.E.

James Moir & Associates

The significance of the Doppler distortion
produced by loudspeakers has been the sub-
ject of discussion for many years, opinions
ranging all the way from “‘there isn't any
such distortion™, to the very opposite view
that it is “the main source of distortion in
loudspeaker reproduction”. Such wide dif-
ferences of opinion generally arisc when
there is no well founded body of measured
data on the extent of the distortion, but in
this instance, the issue has been clouded by
the different methods of expressing the
scanty data that is available. It should assist
our understanding if the origin of Doppler
distortion is clarified.

Frequency intermodulation distortion

Consider a loudspeaker reproducing two
tones having frequencies f; and f;, with a
frequency ratio of twenty to one, then while
the loudspeaker cone is moving towards the
listener to reproduce one half cycle of the
lower frequency, f;, it will simultanecusly
reproduce ten complete cycles of the higher
frequency, f;. On the reverse half cycle of
the lower frequency, while the cone is mov-
ing away from the listener, it will reproduce
the second ten cycles of thehigher frequency.
This is a classical Doppler situation, the
pitch of the higher frequency as heard by
the listener, being increased as the source
moves towards the listener, and decreased
as the source moves away from the listener.

An observer listening to a signal fre-
quency, f7, from a source moving towards
him with a velocity, v, hears the resultant
note with a frequency, f3, where,

[ = fle+v)e

where ¢ = velocity of sound in air. When
the source is moving away from him he
hears the note as having a frequency,

£ = fle—v)fe

The velocity of sound in air is around
1125f1/s and the velocity of the cone gener-
ally below 10ft/s but dependent, of course,
on the frequency and amplitude of the lower
frequency. Thus the maximum change in
pitch (frequency} due to the Doppler effect
is in the region below 1%,

When the moving source is a loudspeaker
diaphragm executing a sinusoidal motion,
the note as heéard by the listener will swing
cyclically between the two limit frequencies

quoted above at the frequency of modula-
tion, f;, a simple example of frequency
modulation. The mathematics of this are
well understood, the known result being the
appearance of two sidebands, symmetrically
disposed about the carrier frequency at
frequencies (f3 £ £,) and having amplitudes
that are an indication of the extent of the
Doppler distortion. It is necessary to dif-
ferentiate between the value of the carrier
frequency shift Af; measured in hertz and
the frequency at which the sidebands due
to this shift appear. The carrier shift is an
indication of the extent of the Doppler dis-
tortion and it is at its acceptable limit when
it is only 20-30Hz. The sidebands are
always spaccd from the carrier at the fre-
quency of the modulation, f, because the
carrier frequency deviation is cyclic at this
modulating frequency.

‘The amplitude of the two sidebands can
be predicted by some mathematical mani-
pulation of the basic equation for a fre-
quency modulated wave.

v = Vysin(2afit+ Msin2nfr) (1)
where

carrier frequency deviation

medulating frequency
o7,
A
Quantity M is the modulation index, fam-
iliar 1o the engineer interested in frequency
modulation breadcasting. With the stan-

dards adopted for f.m. broadcasting a
transmitter fully modulated to a deviation

‘of 75kHz by a 15kHz signal, has a modula-

tion index of 75/15 = 5 but as will be seen
in the later discussion the frequency devia-
tion in any audio application is at its very
worst, only a few tens of herz and the
resultant index, M, is almost invariably
much less than unity.

The amplitude of the two sidebands that
are generated can be obtained by expanding
Equation | in Bessel form. It has been
shown that this results in the series,

e = EJo(M)sin 2nf,t
+J, (M) sin 2afyr +2nf e
+sin (2nfs — 20/, tn
L7 @

where J,: Bessel function of order 0
J, : Bessel function of order 1
J,: Bessel function of order 2.

Values of Jo(M), J (M), J5(M) can be
obtained from standard mathematical
tables but examination of the data indicates
that if the analysis is confined to the fre-
quency deviation range thal is of real in-
terest in Doppler distortion problerns, then
M is always below | and the sideband am-
plitude is then simply M/2 x the amplitude
of the carrier frequency.

If it is assumed that the lower frequency
signal applied to the loudspeaker is 100Hz
then for M = 0.1, M/2 = 0.05 and the two
sidebands have amplitudes that are 5% of
the amplitude of the carrier frequency f;.
The deviation Af; = 0.1x100 = 10Hz.
This is the frequency deviation Af, of
carrier f; and if this has the standard test
frequency. of 3kHz the flutter amounts to
10/3000 = 0.3%.

Amplitude intermodulation distortion

Distortion sidebands of a very similar type
appear when a two frequency signal is
applied to any device that has a non-linear
input/output characteristic!, If two sinu-
soidal voltages ¥, = Vsin(2afinyand V; =
sin {nf,!) are simultaneously applied to a
device having a transfer characteristic re-
presented by the power series,

My = e, V+a V2 +a,V+a,V* (3)

the output will include in addition to the
harmonics of f; and f; two sidebands hav-
ing frequencies of (fz + ;) and (f; —f;) with
amplitudes proportional to the coefficients
a, and a, in Equation 3. It will be seen that
the frequencies of these two sidcbands are
identical to those produced by frequency
intermodulation but the amplitude of the
two sidebands is determined by an entirely
different factor, the degree of amplitude
non-linearity in the device. The extent of
this non-linearity is indicated by the value
of the coefficients a, and a, in the power
series of Equation 3. The sidebands pro-
duced by this amplitude dependent inter-
modulation are subsequently referred to as
the a.i. sidebands. These a.i. sidebands are
produced in loudspeakers by non-linearities
in the suspension, non-uniform distribution
of the magnetic field in the gap and at higher
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_frequencies by non-linearities in the cong
material.

The distortion spectrum that results from
applying two separate lest frequencies is in
the simplest example like that shown in
Fig. |. The two sidebands f, + f, are the sum
of the Doppler and amplitude modulation
components whereas the f; +2f, are almost
invariably due to amplitude int¢rmodula-
tion. The remaining two distortion com-
ponents are the first two harmonics of the
two test frequencies f; and f;.

it should be remembered that the pres-
ence of the amplitude intermodulation side-
bands implies the simultaneous presence of
harmonic distortion components having
frequencies of 2f;, 3. 2f, 3fs, ctc. These
have no equivalent in the frequency inler-
modulation case. With the same amount of
distortion power in both the f.i. and a.i.
. sidebands, the total dittortion power due
to the amplitude dependent distortions will
usually be the greater proportion of the
total distortion. Thefirst order intermodula-
tion sidebands whether due to Doppler or
amplitude intermodulation are seen to form
only a small part of the total distortion. It
is thus unlikely that their presence will be
easily detected.

It has generally been considered that the
amplitude dependent distortions were the
prime cause of much of the residual dis-
tortion in loudspeakers. Perhaps it should
be remembered that it has never been con-
clusively demonstrated that the addition of
the lower order harmonics alone results in

any significant loss in sound guality. Thus
violins, all of unquestionable tonal quality,
differ markedly in their harmonic structure.
The quality deterioralion that is evident
when harmonic distortion is present is
generally assumed to be due to the side-
bands components (f; /1), (21 2f}} etc.,
that inevitably accompany harmonic dis-
tortion, but do noi accompany the har-
monics in musical instruments.

Measurement technique

Separate determination of the amplitude of
the a.i. and f.i. sidebands has evidently
proved difficult if judged by the complexity
of some of the techniques used. The tech-
nique to be described provides a simple
method of not only separating the two sets
of sidebands from cach other but allows the
f.i.sidebands to be separated from the music
being reproduced by the loudspeaker.

Our technique is to insert an amplitude
limiter and f.m. discriminator designed for
acarrier frequency of JkHz into the measur-
ing system. This particularcarrier frequency
was chosen as it allows data obtained to be
compared with that obtained by other in-
vestigators® when assessing the subjective
effect of wow and futter, a very similar
form of frequency intermodulation dis-
tortion.

The arrangement of the test equipment is
shown in the block diagram of Fig. 2. Test
signals are provided by two Bruel and Kjaer
type 1014 signal generators, adequately de-
coupled and fed via a Quad type 303, 50
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watt amplifier Lo the loudspeaker under test
mounted in the open air. The output signal
from the loudspeaker is picked up by a
Bruel & Kjaer type 4131 microphone
mounted on the axis of the speaker at a
distance of | metre, amplified and then fed
in parallel to the 3kHz limiter and dis-
criminator and to a Marconi type 2330
narrow band analyser. Meter M, checks
the amplitude of the two scparate’ input
signal components f; and f; and the total
amplitude of the combined signals, meter
M, reads the f.m. distortion components
only, while meter M indicates the ampli-

‘tude of each of the individual components

of the speaker output signal spectirum. The
reading of M, is proportional to the fre-
quency deviation of the carrier f;. This is
related to the modulation index, M, by the
simple relation,

= (AL x )

Beers and Belar® derived an equation for
the f.m. distortion components. This is,

frx/P
or = BOTZ00 @)
where P, is the power al frequency f, and d
is the cone diameter.

This equation provides a guide to the
relations that should exist among the data
collected. :

It will be seen that the distortion should
be proportional to the frequency f; and to

the amplitude of £, (i.c. \/F;). be indepen-
dent of the amplitude of f, but inversely
proportional to the square of the cone
diameter. A measuring system intended to
obtain data on the amplitude of frequency
modulation sidebands should meet the
following requirements. (1) The limiter and
discriminator should not respond to an
amplitude modulated signal. (2} No fre-
quencyintermodulation components should
be measurable at the amplifier output termi-
nals when the two-frequency test signal is
applied.

As used, the measuring system provided
loudspeaker distortion values that were in-
dependent of the amplitude of f; over a
range of at [east 10: | and they were directly
proportional to the amplitude of f/, upto a
power output at least ten times the power
applied to any of the loudspeakers during
testing. The requirements of (1}and (2) were
mel with a large factor of safety.
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Fig. 3. Level of Doppler distortion. See text for further explanation (a) 12in {30.4cm) diameter loudspeaker (b) din (10.1em) diameter

loudspeaker.

Amplitude intermodutation
nieasurenent

While the test system as shown in Fig. 2
measures the frequency intermodulation
components alone, and ignores the ampli-
tude intermodulation components, it ap-
peared desirable to be able to scparately
measure these amplitude intermodulation
sidebands. To do this advaniage was taken
of the absence of any frequency term in
Eguation 3. Thus when none of the co-
efficients of ¥ in Equation 3 are frequency
dependent, the amplitude intermodulation
distortions produced are independent of the
test frequencies, provided only thai the
amplitudes of the test signals are held con-
stant. A choice of 1wo frequencies such as
4kHz and 900Hz eliminates almost all the
components due 1o frequency intermodula-
tion. leaving only the intermodulation com-
ponents due 1o amplitude interactions.
Experimentally, this is found 10 result in
a modulating frequency of about 200Hz.
Below this, the coefficients become fre-
quency sensitive. To obtain data in this
region, advantage is taken of the dependence
of the a.m. components and the indepen-
dence of the f.m. components on the ampli-
tude of f;. Experience, subsequent 1o the
development of the technique, has shown
that there is little advantage in using it for
measuring the amplitude of the a.m. side-
bands, values of adequate accuracy being
obtained by subtracting the measured value
of the f.m. sideband amplitudes from the
measured value of the total sideband ampli-
tude. There is some phasc ambiguity in this
bul it does not appear to be significant in
typical loudspeakers. We now have a tesl
system in which the amplitude intermoedula-
tion and frequency intermodulation com-
ponenis can be separately measured.
Measurement of frequency intermodula-
tion distortion is generally carried out with
the lower frequency f,, somewhere around
70 to 90Hz. A loudspeaker having a fre-
quency response limited by a high cone-
surround-enclosure resonance frequency
will not reproduce at constant level fre-
quencies below this resonance frequency
because of the restriction to cone motion.
In consequence, it will minimize Doppler
distortion. Converselya loudspeaker having

a prominent bass resonance in that portion
of the frequency band containing high
levels of bass signal, will introduce con-
siderable f.i. distortion.

Test samples

The data obtained on three of the speakers
is typical of the resulis obtained on many
other units. They are fairly representative
ol the products available on the market but
the choice was biased towards demonstrat-
ing the effect of radiator size on the fre-
quency intermodulation distortions.

The first unit tested was a 12in (30.4cm)
cone speaker covering the full audio range
mounted in a poried enclosure having a
volume of 3,200 cu. in. The second was an
enclosure of 1498 cu. in using a single 7in
(17.7cm) diameter unit to cover the full
range. The third was a 4in (10. l[cm)diameter
unit in an enclosure of 400 cu. in.

All three systems were operated at an on-
axis sound pressure level of 85dB at the
carrier frequency of 3kHz. It is appreciated
that this may be a litile below the sound
level at which the hi-fi enthusiast may
operate his system bul it enabled the per-
formance of the threc systems o be com-
pared without grossly overloading the
smaller units. In all cases the level of the
lower frequency, fy, was varied over a range
sufficient to confirm the expected relation
beiween sound pressure level and distortion.

Tést data

The first result was the finding that the am-
plitude of the f.i. sidebands as calculated
from Equation 2, for the two smaller
speakers, agreed almost exactly with the
measured values. This suggested that sub-
tantially a/f the distortion sidebands (/3 + /)
introduced by these speakers were due 1o
frequency intermodulation, the amplitude
intermodulation sidebands being at least
20dB below the frequency intermodulation
sidebands at the same frequencies. This was
confirmed by further analysis of the 12in
unit where the a.i. distortion just about
equalled the f.i. distortion. Typical test data
is quoted in the following Lable, the results
applying to a sound pressure level of the f;
component of 85dB at a frequency of 80Hz.

1t is inleresting Lo note that the amplitude

Intermodulation distortions in
typical speaker systems

Cone N
. Amplitude Freguency
dia(r:\ner)ter (dB) (dB)
4 40 -1
8 -41 =25

12 -43 -41

intermodulation components showed little
dependence on cone diamelter, nol only in
the three units used for the tests quoted
above, bul in a large number of other units
tested. This rather suggests that this residual
distortion is a basic property of the dia-
phragm material, but no further work has
been carried out on this aspect of speaker
performance.

Distortion on programme

In practice, frequency intermodulation
takes place between all the components of
a complex music signal rather than between
one high frequency and one low frequency
signal. Music has an extremely complex and
continuously varying frequency spectrum
so another technique was devised to show
the amount of frequency intermodulation
distortion developed during the playing of
an ordinary programme. This technique
takes advantage of the lack of dependence
of the frequency intermodulation distortion
on the level of the higher frequency carrier
signal, f5.

A notch filter tuned to 3kHz is inserted at
a convenient point in the amplifier system
to remove the 3kHz components of the
music, but at a later point in the chain, a
3kHz signal from a signal generator is in-
serted and adjusted 10 about 507 of the
programme level.

A filter in the microphone pre-amplifier
circuit removes this inserted signal and the
3kHz band from the repraduced signal and
channels it through the limiter and dis-
criminator and into a high speed chart re-
corder. With the filter and the limiter and
discriminator out of circuit a chart record
of the signal at the microphone output is
obtained. The chart is then re-wound, the
filter inserted, the record replayed and the
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output of the discriminator recorded below
the upper music curve. Thus we obtain two
curves showing music and f.i. distortions on
the same chart. This arrangement has the
subtle advantage that it also eliminates all
the wow and flutter modulation present in
the recordings where these were used as test
material.

Typical results obtained on two speaker
systems are shown in Fig. 3 as confirmation
that the test system is not 2 limiting factor.
Fig. 4 illustrates the results obtained on a
well-known electrostatic ioudspeaker. This
particular unit has lower [i. distortions
than any other type so far tested.

Significance of Doppler

We now come to the significance of the
Doppler distortions, a more contentious
subject, ignoring the suggestion that it does
not exist. The next line of defence is usually
that the Doppler distortion cannot be heard
and therefore is of no consequence. This is
a sterile line even if it were well founded.
Progress towards the perfect reproduction
can only be achieved if each distortion is
removed as it is identified. If we find 2 way
to remove an inaudibie distortion, it should
be removed to help bring into prominence
the remaining distortions and allow those
to be deat with. As each distortion is re-
moved those remaining become more ob-
vious and at a later siage in the develop-
ment, the distortion that was inaudible
becomes of prime concern.

How should we assess the importance of
Doppler? The existence of several schools

100 Sinusoidal modulation of piano
music.

of thought has led to much misunderstand-
ing. If in a particular loudspeaker the side-
bands due to Doppler are of greater ampli-
tude than the sidebands at the same fre-
quency due to amplitude modulation, it is
almost certain that the Doppler sidebands
are subjectively more significant. The am-
plitude of the Doppler sidebands as a per-
centage of the carrier can then be compared
with the amplitude of the a.m. sidebands at
the same frequency expressed in the same
way. This is the technique we use to indicate
the relative importance of the a.m. and f.m.
sidebands. On this interpretation virtually
all the sidebands are due to Doppler when
using single loudspeakers having cone
diameters below twelve inches. At this
diameter the a.m. and f.m. sidebands are
about equal, but in speakers having cone
diameters above this value the a.m. dis-
tortions predominate.

We have earlier noted that the sidebands
whether due to Doppler or amplitude inter-
modulation are only a sma|l part of the total
distortion spectrum and if judged on this
basis it is possible to show that their
presence is of no significance. Thereis, how-
ever, little evidence to suggest that the lower
harmonics themselves are subjectively an-
noying, largely because they are harmonic-
ally related. This simple harmonic relation
does not hold for any of the sum and dif-
ferencecomponentsso theymay be expected
to be more annoying per per cent, than the
harmonics. For these reasons it would seem
unreasonable to expect the subjectively
judged distortion to be indicated by com-
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paring the power in the Doppler sidebands
to the total distortion power.

Yet other approaches are to express the
amplitude of the f.m. sidebands as a per-
centage of the amplitude of the carrier fre-
quency f, or to compare the total power in
the two f.m. sidebands to the power in the
carrier frequency f5. We feel that neither of
these are as realistic as comparing the am-
plitude of the a.m. sidebands and Doppler
sidebands at the same frequency.

An aliernative way of assessing the im-
portance is to compare the values of flutter
that result from the Doppler process with
the known data on the significance of flutter.
The most comprehensive data is that due to
Stottand Axon.? Ina well conducted experi-
ment they found that the “just audible™
amount of futter was around 1%, when
reproducing piano music. Their data is re-
produced in Fig. 5. On this basis all the
loudspeakers used in our music recording
tests would be adequate. I personally would
reject this view, feeling that even a moder-
ately experienced observer is about ten
times more sensitive to flutter than Stottand
Axon suggest. Thus on balance, ] feel that
comparing the amplitude of the f.m. and
a.m. sidebands gives a true picture of the
relative importance of the fm. and am.
sidebands.

Listening tests

Obtaining a decision by listening tests is un-
iikely to be a simple matter. Not only is the
distortion power in the sidebands a small
part of the total distortion but the f.m. and
a.m. sidebands vary in different ways when
the amplitude of the high frequency signal,
changes. The Doppler component is not
dependent upon the amplitude of the high
frequencies being reproduced, whereas the
amplitude intermodulation distortion is
directly proportional to the amplitude of
the higher frequencies. Thus the proportion
of the f.m. and a.m. sidebands to the total
sideband distortion power varies continu-
ously as the music spectrum changes.

We have attempted to assess the import-
ance by experiment but only with a small
listening crew. The Doppler sidebands in
the 3kHz region were removed by suitable
filters and tape recorded. The a.m. side-
bands were similarly obtained by filtering
from the signal spectrum in a slightly over-
loaded amplifier and these were also tape
recorded. The two sets of sidebands were
then compared when reproduced at the
same level. Both observers were agreed that
the Doppler sidebands were subjectively
more annoying than an equal percentage of
the a.m. sidebands.

As a second check the petformance of
three loudspeakers having very similar fre-
quency response and amplitude distortion
figures but very different Doppler distortion
figures were subjectively compared and
again both observers decided that the
speakers with the higher Doppler distortion
values sounded rougher than the speaker
with low Doppler distortion values. The
result is more convincing because the de-
cision about the sound quality was made
before either of the observers knew that one
of the speakers had much lower Doppler
distortion values than the othet two units.
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Reduction of Doppler

On the basis of the test data presented
earlier it appears necessary to have a bass
radiator area not less than about 120-150
square inches in any single wide band loud-
speaker.

It is often thought that the use of z two
unit system is a complete solution but this is
highly unlikely when changeover frequen-
cies in the kHz region are used, a practice
that is almost universal because of the ex-
tension of the frequency range that results.
Allthe signal components below thechange-
over frequency are then Doppler modu-
lated. If two separate units are used, each
dealing with a fraction of the tota] spectrum
the crossover must be in the 300-500Hz
region (0 remove the relatively large low
frequency signals from the high frequency
unit.

This aspec Is well illustrated by the charts
in Fig. 6 representing two high quality (and
high priced) speaker systems. In respect of
Doppler distortion, it will be seen that
neither system is significantly different to
the single 12 inch unit. On comparing these
results with those quoted earlier for the
electrostatic speaker, the clectrostatic unit
distortions are about five times lower than
the speaker system using a 3kHz cross-over.

Simple cross-over networks are of little
value. A series capacitor achieved very little,
for the current in the speaker unit is then
directly proportional to frequency below
the cross-over frequency and the h.f. unit
tends Lo operate as a constant velocity device
up to the changeover frequency. Any cross-
over network must have an attenuation of
at least 12dB/octave below cross-over to
effectively eliminate low frequency modu-
lation of the high frequency speaker,

A three unit system can be a further step
in theright direction if the lower changeover
frequency is below about S00Hz but it is not
automatically so. The acoustic impedance
facing the middle range and high frequency
unit diaphragm is modulated by the low
frequencies reproduced by the larger low
frequency speaker and in some systems this
results in appreciable Doppler distortion.

As another alternative, horn loaded de-
signs, can be adopted. The mouth area of
the horn is then the effective area of the low
frequency radiator. This is generally several

Music “Atso Sprach Zorathustra®
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hundred square inches and thus Doppler
distortion is almost invariably very much
lower than from any other type of speaker.
This is one reason and possibly the major
reason why hom loaded loudspeakers
usually have a “cleaner sound™ than any
open diaphragm speaker system though
this may be accompanied by a more re-
stricted bass response. It is suggested that
the achievement of low distortion is much
more important in obtaining good sound
quality than any extension of the frequency
range below 70-100Hz.
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Communications 74

Brighton June 4 to 7

Users of radio and fine communications
systems will find the very latest techniques
and equipment described and demonstrated at
“Communications 74", a four-day confercnce
and exhibition 10 be held at the Metropole
Convention Centre, Brighton, Sussex. from
June 4 10 7. Over 100 exhibitors will take part
and 56 papers will be read. Some papers and
exhibits will be of interest to communications
equipment designers. Full details will be given
next month but here is some advance informa-
tion:

Exhibition. The 100 or more exhibitors will
include many of the best-known names in the
UK electronics industry, together with organ-
izations such as Cable & Wircless, the Post
Office, the MPT, the Ministry of Dcfence
and the Home Office. The event is supported
by the Department of Trade and Industry and
the Elecironic Engineering Association, and
will cover the fields of data communications,
civil mobile radio communications. fixed radio
communications, defence communications,
recording systems, test equipment and anciflary
devices and equipment. For free exhibition

LEVEL OF MODULATION SIDEBANDS RE, 3kHz

{b)

over frequency (b} three unit monitor with 2kHz crossover frequency:

This article is the essence of a paper read
at the September 1973 meeting of the Audio
Engineering Society of America in New
York.
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. Waddington, “intermodulation Measure-
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2. Stout & Axon. “The Subjective Discrimina-
tion of Pitch and Amplitude Changes™, Proc.
Inst. Elec. Engs, Vol. 102B, No_ 4, 1949, pp. 643
656.

3. Beers & Belar. *Frequency Modulation Dis-
tortion in Loudspeakers”, Proc. /.R.E., Val. 31,
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tickets contact the organizers: ETV Cyber-
netics Ltd, BETA, 109 Kingsway, London
WC2 6PU (telephone, 01405 6233; cables,
BUSQUIP LONDON WC2).

Confcrence. The 56 papers are to be presented
by speakers from well-known companies,
colleges, Government departments and other
organizations in the field of communications.
Overseas speakers will come from Canada,
Denmark, Germany, Japan, Sweden and the
USA. Organized by Electronies Weekly and
Wireless World. the conference will be divided
into four broad subject areas: June 4, data
communications day; June 5, mobile com-
munications day; June 6, fixed communications
day; June 7, defence communications day.
While the emphasis of the conference is on
uses of communication systems, there will be
four equipment design papers presented on
each day, run in a scparatc morning session.
For fur&er information contact: Roger Wool-
nough, IPC Electrical-Electronic Press, Dorset
House, Stamford Street, London SE1 9LU
(telephone, 01-261 B590).
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Anglo-French digital

telecommunications pact

France and Britain are to collaborate in
the development, manufacture and market-
ing of a digital telecommunications
switching system. It will be based on a
combination of the existing E10 digital
switch, developed by the French company
CIT-Alcate! and at present operated in
the French public elephone network, and
the system 250 stored programme con-
frol processor, developed by Plessey.

The importance of the digital switch is
its use in the pulse code modulation sys-
tem of digital transmission which has
already been adopted by the British and
French Post Offices as their future stan-
dard and which administrations all over
the world arc expected to turn to in the
1980s.

Development costs could be 5 to 10
million pounds, and the partners claim
that the world market for their sort of
product in the early 1980s will be around
£500m a year—excluding the US, Japan
and Germany. The system is code-named
Felicite and the partners should be ready
10 take orders by the end of 1976.

Sonex versus
Hi-Fidelity *74
Competition for the annual Sonex audio
exhibition held this year at the Post
House Hotel. Heathrow will have given
the organizers food for thought. Thirty
companies exhibited their products at the
nearby well-organized Hi-Fidelily *74
exhibition in the Heathrow Hotel, as
opposed to 35 at Sonex. Both exhibitions
ran during the same period from March
27 to 31. The need for a new exhibition
arose, according to the organizers, Pyser
Britex (Swift) Ltd, through increasing
annoyance expressed by manufacturers
and distributors at the conditions under
which they have been obliged to display
their products at recent exhibiions—*It
is impossible to mount a worth-while hi-fi
exhibition where most of the products
have 1o be displayed in small hotel bed-
rooms”.

Auendance at Sonex was similar 10
that at the Hi-Fidelity ‘74 exhibition. In-

formation on new products introduced at
both shows will be presented in the next
issue of Wireless World.

17% UK semiconductor
growth predicted

40% for m.o.S. circuits

In predicting the growth of the UK semi-
conductor industry for 1974 at a *‘con-
servative” 17%, J. D. Hurley who is
general manager of ITT Semiconductors
said his forecast had been tempered be-
cause of recent increases in the price of
gold (gold content can account for as
much as 25% of device prices) and other
raw materials. Despite the shortage of
silicon wafers, due to the “lead™ time of
capital investment of two to three years
following the 1971 recession, device
prices had been held firm. Mr Hurley said
in reviewing the semiconductor industry
for 1973.

During that year there was a sharp
growth in custom circuits (up by 100%),
and a general semiconductor arowth
(2895) that exceeded ITT expectations
(16%). A trend to m.os. and complex
i.cs was confirmed, and “forward integra-
tion"—the semiconductor industry mak-
ing complete calculators, watches, micro-
computers and electronic cash registers—
became fact. EEC legislation came into
operation. one effect of which is that duty
must be paid on equipment if the majority
of devices used are not European.

For ITT Semiconductors it was a year
of record export growth, and of 55 new
products, contributing to a 23-fold in-
crease im m.o.s.. television and custom
bipolar i.cs and an overall sales increase
of 60% (against a predicted 30%). It also
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marked recofd capital investment for
ITT—in new diffusion and design areas
and in new equipment, both for mask-
making and automated assembly. Three-
inch silicon wafers can now be handled.

Other UK electronics industry predic-
tions for 1974 inciude a 15% increase in
value of semiconductor device usage in
colour receivers, a 209% increase in tele-
communications equipment and a 17%
increase in the computer and industrial
sectors. In the semiconductor industry,
exports are expected to be up and imports
down. A 40% growth in m.os. devices
is anticipated with a doubling for silicon-
gate and complementary devices—see
histogram on this page. For themselves,
ITT Foots Cray expect another year of
high capital expenditure and a 47% sales
increase. maintaining their capability in
both m.os. and bipolar devices, and in
both digital and analogue areas. Current
m.oSs. involvement includes automotive
products, “white” goods controls, indus-
trial controls, telephone devices, display
drivers for electronic voltmeters, cash
registers, cipher machines, computers and
calculators, as well as unspecified mili-
Lary systems.

Universal telephone

microcircuit

A new m.o.s. |.s.i. microcircuit can provide
ihe electronics for a line-powered. push-
button telephone incorporating both access
pause and re-dial facilities. It can be pro-
grammeéd to suit the impulse dialling
speed, the mark-to-space ratio and the
inter-digit pause of any national telephone
system employing impulse dialling
principles.

1974

1975 1976 1977 1978

Forecast for UK m.o.s. markei shows an overall 40% increase for 1974 over 1973. This
masks a forecast 100% increase for silicon-gate and complemeniary devices. (Source:

ITT Semiconducitors.}
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The microcircuit, AY-5-1100 series,
was developed by General Instrument
Microelectronics at  their  Glenrothes,
Scotland design centre and has a 20-digit
capacity to provide adequate storage for
future intercontinental STD numbers.
A re-dialling facility is provided in two
of the versions. If 2 number is engaged,
the caller merely presses the retain-button
and replaces the receiver. Then when he
picks up the phone, if the line is free, the
number is set up ready to be re-dialled
with one button depression. The micro-
circuit has been designed to work with a
store-and-control chip to form a short
number or “repertory” dialler.

The complete microcircuit sub-system.
providing re-dialling facilities is available
in an 18-lead d.il. package. Control pins
are provided for externally adjusting the
impulse rate, inter-digit pause and mark-
space ratio.

In the 12-lead TO8 version, impulse
rate, inter-digit pause and mark-to-space
ratio are all mask programmed to the
customers’s specification, and the access
pause and re-dial facilities are omitted.
This circuit arrangement provides the
optimum packaging selution for applica-
tions where single number repertory
dialling is not required. Versions with 14
and 16 leads complete the options open
to the manufacturer.

Error-free underwater

communication

What is believed to be the first telegraph
crror detection and correction equipment
designed specifically to provide teleprinter
to teleprinter communication under water
has just been completed. The equipment,
called Sonar 2010 by the Royal Navy,
was designed by Marconi Communication
Systems Lid, in collaboration with the
Admiralty Underwater Weapons Estab-
lishment for Royal Navy underwater
tactical communications.

The programme ;to produce the type
2010 equipment started in 1967 with a
series of studies in which research equip-
ment was taken to sea on vessels of the
Royal Navy to determine the techniques
that could be best employed to overcome
the many difficulties that face the under-
water communicator. The problem is
particularly acute in data transmission,
which has to cope with the effects of
fades. multipath, noise bursts and doppler
shifts caused by the relative motion be-
tween communicating vessels.

From the early research trials, a com-
bination of techniques was involved, and
this was followed by the design and manu-
facture of prototype preduction equipment.
A further series of sea trials took place
and the equipment was evaluated under a
variety of propagation conditions chosen
to represent those found in service use.

The trials were highly successful and
beat the target of 98 per cent error free
copy under a wide range of propagation

These watches don't tick. Even so,

180 million were sold in 1972 and RCA
expect the total 1o reach 300 million by
1980.

conditions from shallow water, deep sea
and rough sea to calm tropical conditions.
It was also shown that the 2010 can pass
traffic at a greater transmission rate than
can be achieved by speech.

Production is scheduled to start this
year and will cover a shipfitting pro-
gramme of existing and new RN vessels
over a period of years. Interest has also
been expressed by NATO and Common-
wealth countries.

Sensitive solid-state TV

camera

A very sensitive solid-state television
camera. capable of taking pictures by the
glow of a candle has just been developed.
The new television camera is wallet-sized
and weighs less than a pound. Developed
by General Electric in the United States,
it can be adapted for use with an ordinary
television set to produce exceptionally
crisp images even when light levels are
extremely low.

The camera light sensor is ‘a charge-
injection solid state device—a quarter-
inch-square m.o.s. chip which performs
the same job as the camera tube in con-
ventional TV cameras. Since the miniature
device can be fabricated with current
solid-state manufacturing techniques, it
could be manufactured for a fraction of
the cost of a conventional television
camera,

Each pair of 20.000 capacitors on the
imager-chip functions as an individual
light-sensing device. As light strikes the
chip, each capacitor-pair collects a charge
proportional to the light striking it. To
process the electrical charge into a tele-
vision picture, each pair of capacitors is
individually addressed by scanning cir-
cuits to release its charge, “injecting” il
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into the base of the chip. The imager can
be scanned at speeds compatible with
ordinary television sets. If a pair of capaci-
tors should fail, the result is only one minute
dark spot on the screen.

Circards award

The Circards idea has won recognition
as the best innovation in IPC Business
Press journals during 1973: Wireless
World entered the scheme on behalf of
the compilers—Jack Carruthers, John
Evans, Joe Kinsler and Peter Williams,
all of Paisley College of Technology—
with the conviction that Circards was a
unique innovation in electronics informa-
tion publishing.

As well as providing performance
graphs and data on tested circuits, both
new and standard, Circards describe cir-
cuilt operation. effects of component
changes, how to modify circuits to extend
performance, and give component
values and suggestions for further reading.
Articles published in the journal alert and
introduce readers to the chesen topic.
Format is chosen for ease of handling
“at the bench”.

Circards are available in sets of ten .or
12 cards, at £1 per set (see p.100).

Optical reader captures data

A system based on an optical page reader
has been developed by the Communica-
tions Branch of British Airways for use as
an input device to their worldwide tele-
graph nctwork. The airline is marketing
the equipment in the UK under the name
BARDATA.

An electric typewriter produces both
the clearly human readable character and,
immediately beneath it, a miniature bar
code. By separating the need for the
machine to read from a complicated
character-comparison  technique and
allowing it to simply scan the bar code,
it has been possible to produce an econ-
omic desk-top optical reader.

The technique, using a page reader by
the Datatype Corporation of Miami, USA,
was originally designed to provide an
effective means of converting typed
script into typeset for the newspaper in-
dustry. It can also be used as a computer
input system and has application in the
field of order entry and stock control.

Arthur Bulgin

A well-known personality in the British
electronics industry, Arthur F. Bulgin,
chairman of A. F. Bulgin & Co. Ltd, died
at Westcliff, Essex, on March 29, aged
75 years. He was one of the founders in
1932 of the Radio & Electronic Com-
ponent Manufacturers’ Federation. His
passing marks the end of 51 years in the
industry.
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Sound radio compression

I realize that m.f. broadcasting is, by and
large. a passé subject in this swinging
quadraphonic era. Nevertheless, there
must still be a lot of people about who,
like myself, live in poor reception areas
for v.h.f, listen to reasonable quality car
radios, and have perforce 1o use m.f.
when, as is becoming increasingly com-
mon, the complementary v.h.f. channels
are devoted to different programmes.

In general [ have no complaints about
the quantity of signal received or of
interference. What does get my goat is
the apparently unnecessary and deliberate
degradation of programme quality which
resuits from the application of excessive
degrees of audic compression at some
transmitters.

Until a year or so ago the local prize
for wooden sound was firmly held by the
Brookmans Park Radio 4 transmitter but
it has now passed 1o the most effective
audio mangler I*ve heard for a long time,
the Radio London transmitter at the same
location. To hear the compressor of this
one attacking the individual syllables of
the words of slow speakers and rendering
them almost unintelligible is an experi-
ence 10 forego.

I wonder if your erudite rcadership
could provide me with a rationale for the
practice and perhaps persuade me that, as
a manifestation of “progress”, it improves
my listening lot.

C. Higham,
Olney,
Bucks.

Plug-in p.c. boards

As large users of professional audio
equipment we have become increasingly
concerned about onc particular aspect
of reliability. It has been our experience
that a high proportion of faults are due to
contact failure in switches, connectors.
etc. Switches have improved considerably
in recent years with the use of better
contact material, but one area of persistent
trouble is the plug-in printed circuit board.

This all seems to stem from the very
widespread practice. with most manufac-

turers, of not fiting a male connector 1o
the board, It is almost standard to form
contact “finpers” on the edge of the
board which are then “hard gold plated”,
and this then mates with various forms of
edge connector. Without exception, we
have had contact trouble with this type of
board from every manufacturer whosc
products we use. In contrast to this we
have been using p.c.bs in equipment that
we have built ourselves, for about seven
years, and each board is fitted with a male
connector. usually the ISEP typc made
by ITT. To the best of our knowledge
we have never had a failure using this
system. The cost of a typical 25-way
male connector is about 90p, and we
consider this a small price to pay for
reliability. The cost of a fault occurring
on a recording session, with a studio full
of musicians, can be very high. 1t is still
worse il the fault is not a complete break
and is not noticed until after the session.
One further disadvantage of the board
with inicgra! connector is that. if you have
the misfortune to drop a board on its con-
nection edge, this can easily be broken.
The whiole board is then a write-ofl.

So manufacturers please note, you arc
indulging in dangerously faise economy.
Some of the p.c.bs can cost as much as
£300 for a spare, and still they won’t
spend £1 or less on a male connecior.
One manufacturer of tape recorders even
multiplies the madness by plugging onc
board into another which is itself plugged
into a third board!

R. N. Goodman,
The Decca Record Company Lid,
London, N.W.6.

The costs of engineering

Your cditorial in the December 1973
issue on the “Costs of Engineering™ calls
for some comment. In the first place. the
cost estimates made at the start of large
engineering projects are usually made by
engincers themselves and not. as you
imply. imposed from without by
authorities deficient in engineering com-
petence. However, it is not my purpose to
discuss this aspect of the problem in detail.

A more important matter which I wish
10 raise is to question the justification for
basing policy in engineering project work
50 strictly on a purely “cost™ basis as we
have tended 10 do in the last two decades.
To the accountancy minded managers by
whom we have come to be dominated.
“cost™ has come 10 mean cost in the short
term. Since accountants rarely look more
than five years ahead. if as far. the cost
of a project tends to be based entirely on
the estimate of preseni-day costs or at
best an extrapolation of these for a year
or two ahead. It takes no account what-
ever of the real cost to the community as
a whole over a much longer period
extending often to several decades. An
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obvious is the readiness with which we
turned to oil for electricity generation
and away from coal only ten or so years
ago just because oil was then so much
cheaper. Nor do the cost-accountants pay
very much atiention to the hidden or
secondary costs of projects such as costs
which may be attributable 1o polution of
the environment.

It seems to me 10 be imperative to
cease to regard short-term costs as so
overwhelmingly imporiant and instead
o attempt to use value 10 the community
in the longer term as the criterion by
which to judge whether new engineering
projects should go ahead or not. I accept
that it is extremely difficult to arrive at
credible estimates of value to the com-
munity but this is no excuse for not trying.
William Raoss,

Malvern,
Worcs.

Model railway control system

I would like to reply to Mr Ganderton’s
criticisms {March, Letters) about my
article “Model railway control system”
published in the November 1973 issue.

Armature inertia  after power s
removed permits coasting for a few
milliseconds as shown “typically” in
Fig.1 of the article. The mechanism used
does .not affect the control system
function, gear or worm and whecl
mechanisms are both successful. The
addition of a large flywheel increases the
starting load of the motor and makes
smooth “start from rest” more difficult
than without a flywheel.

The “armature slot” (after removal of
the armature) of some Hornby, now
Hornby/Wrenn, mainframes can be sawn
and filed out to take a ring field magnet
and still retain the original bearings, A
suitable magnet is obtainable from a
“Monoperm” motor sold by Radio
Control Supplies Ltd, 581 London Road,
Isleworth, Middlesex. A 2-6-4 tank has
been succesfully modified.

I agree that anyone lacking confidence
in their skills with saw and file and
electronics “should leave well alone™.

Criticisms regarding Hornby ring field
motors are best directed to Hornby & Co.
Motors taking 2A under stalled con-
ditions are quite suitable for the control
system. The “about 6-watt™ dissipation
quoted in my article is for an eight-
coach train traversing 3ft radius curves
on a typical gradient (1:200) at full speed.
Apparently, Mr Ganderton has over-
looked the fact that it should not be
necessary to apply full power to start a
heavy train. On the train detailed above
a 25% duty cycle was necessary. thus
even under a 2A stall condition and with
coach illumination the dissipation in
Try or Try is typically (24.5-12)2 X
0.25=6.25 watts. using Trix ‘Scotsman

cxample which is currently only teo , with Milliperm motor.
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3.05A in Fig2 relates to the peak
on-demand current at 29.5 volts expected
of the power supply and is equal to a
nine-coach train pulling away from stop
with lights and whistle on, i.e. full load for
this controller. The Peco Streamline track
used to run the system on has given no
trouble during 12 months of service.
Track current,carrying capacity has been
found adequate at 0.1 volts drop/yd/amp.
Every possible track type has not been
tried and tested; however, the track used
by Mr Ganderton will probably be
adequate provided sufficient connection
points are used. Mr Ganderton’s figure
of 2.5A for 1.5mm c.s.a. copper con-
ductor is surely incorrect; the IEE
Regulations for Electrical Equipment,
page 126, rate |.5'mm cs.a. copper
conductor at 13A. Current collection
limitations of the brush system and
contact pressure of the wheels are a more
likely source of trouble; however, no
trouble has been experienced so far,
standard brush gear being used.

Electronics for coach lighting fits
inside the toilet or parcels compartment of
most coaches, other coaches having room
under the seats. The original coaches
modified had ample room to house the
electronics and still retain the original
seats and passengers etc. A photo
depicting the above, and another showing
electronics for whistle and locomotive
‘etc in a Trix ‘Scotsman, was supplied
with my article but not published.

I am well aware of the scales used by
Trix and that I have accepted a com-
promise. However, eventually this is true
of most modelling in my opinion, e.g.
full size track is not nickel plated, nor
do railway companies require 15 locos
to handle 35 coaches!

The first* loco cost £3-50 to modify,
the whistle a further £4 and each coach
about £1-25. A controller cost about £12
to build, since a controller has to be
provided anyway. The real extras are
only the locomotive and coach costs,
which, considering the extra realism
derived from train operation, is, I feel,
cheap. The system has been fitted with-
out interfering with cab fittings or crew.

Mr Ganderton states that the system
is “not a viable proposition” and that the
same or better results can be obtained at
lower cost by other electronic circuits.
In the absence of such circuits I can only
conclude that Mr Ganderton is doing
a little pointless huffing and puffing.
P.Cowan.

*Not including motor modifications which may
cost & further 50p—£1.

Modified automatic noise
limiter
Having tried out most of the modifica-

tions to the Nelson-Jones tuner
suggested in your columns during the past
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two years, I was most interested in the
automatic noise limiter described by P.
Hinch (November 1973 issue) as his
circuit offered a simple, add-on method of
muting the high inter-station noise
characteristic of these tuners.

I built and installed a noise limiter.
It worked well except when the sensitivity
of the noise sensing circuit was increased
(by Ry, on Mr Hinch's Fig.1) 10 remove
all but the signals from the local trans-
mitter. When a programme with high stereo
content was being received, the limiter
would intermittently mute on loud
passages. Apparently some of the multi-
plexed stereo signal (up to 53kHz) was
getting past the 3-pole high-pass filter
used to separate broad-band noise from
the broadeast signal.

The filter used by Mr Hinch is equiva-
lent to threec 100kHz single-pole filter
sections cascaded, and has a rather gentle
roll-off, as can be seen in curve (a) in
the accompanying graph. By tolerating
some pass-band ripple, this filter can be
replaced by a Chebychev filter having -a
much sharper cut-off. Curve (b) shows
the response of a 0.5dB ripple, 3-pole,
Chebychev, having a similar (150kHz)
—3dB frequency to Mr Hinch’s design,
but with the attenuation at 50kHz increased
from 21dB 10 35dB. This filter response
can be obtained, using the tables given
by M. Bronzite (W.W. March 1970,
p-117), without changing the design of
Mr  Hinch’s circuit, by making the
following component value changes
(referring to his Fig.1):

C, 33 pF silver mica or polystyrenc.
R, 27kQ

R, 33kQ

R, 1.8kQ

R, 330

R 82kQ All 5% carbon film.

I have also added a 22nF disc ceramic
decoupling capacitor between +V and
earth, close to 77|. As C, has been halved,
these modifications also reduce the
loading on the tuner output in the
0-53kHz frequency range.

Using a noise limiter with these
modifications, I have been able to cut off
all but the local transmitter. and, even
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with R set for maximum sensitivity,
there is no muting duc to strong sterco
signals.

M. L. G. Oldfield,

Department of Engineering Science,
Oxford University.

TV picture interference

I have read with interest D. C. Cooper’s
letter published in December concerning
moving dots on his TV picture.

I. too, have noticed the appearance of
similar dots on my monochrome uw.h.f.
set. first on BBC2 and then, a few months
later, on BBC1. The ITV picture is. so
far. unaffected. Unlike Mr Cooper's,
though. my dots appear in a single line,
slightly above the field test pulses, ie.
outside the picture area.

I cannot explain these dots, except that
I think they cannot be anything to do with
cable distribution sysiems as suggested
by Mr Wood of the BBC, as my reception
is direct from the Mendip transmitter.
George Cavarra,

Bristol.

I, too, have observed the moving pattern
of dots on a television screen and sup-
posed that they were connected with the
BBC data transmission experiments.
Unlike Mr Cooper’s. (December 1973
issue) observations, mine occurred on a
monochrome receiver (BBC2 transmis-
sion) but at the extreme top of the
picture. They are, I assume, only scen
because the frame amplitude has deter-
iorated—the set is some ten years old.
I have not observed it on a new colour
set operating from the same aerial. Like
Mr Cooper, I live in the Guildford area.

1. G. Steel,

Guildford,

Surrey.

Muiltimeters for blind
students

Readers may be interested 10 hear of two
d.c. multimeters for blind students built
recently for schools in Sydney. The
circuitry of the insiruments, as shown,
owes much to that of the aural-tactual
meter described by Dr R. S. Maddever
(Wireless World. January 1973).

As in Dr Maddever’s circuit. Tr, drives
a constant current of 0.1lmA through R,
which thus produces a variable reference
voltage between 0 and 100mV. Now, if
the reference voltage is appreciably
greater than an applied input voliage,
the output of amplifier A is positive and
that of amplifier B is negative. Con-
versely, if the reference voliage is
appreciably less than that applied to the
input, the amplifier output polarities are
reversed. Thus in both cases, either
amplifier A or B in conjunction with



14 Wireless World, April 1974
1 b
A
!
3
Minisonalert LR
(Plessey) ';2:3 (L
rs—< (1-5V) T /51
.L + C3;: 4
50T
Cz 16y |
100n
Ds |
4 h dip
T
av
: D I |
R o e o
e | O
Y5 MC1458 ] iR q
14 o,
et %ekz i
inpu
o-100mV 5%4 hig
1= |
WSS i | 1
P Pl
|

Circuit of multimeter for blind students (G. P. Roberts). Tryand Tryare silicon p-n-p
types, e.g. BC177, BC187. D, is a 400mW, 4.3V zener diode, e.g. BZX79/C4V3, and
other diodes are small signal silicon types, e.g. BA10O, IN914A4.

diodes. D, or D, is able to sink the 3mA
required to operate the “minisonalert”
which produces an audible signal at
3500Hz. However, the network consisting
of Ry, Ry and R, is arranged so that for
values of reference voltage very nearly
equal to the input voltage. the outputs of
both amplifiers go positive, producing an
audible null. The width of the null—a
compromise between accuracy and ease
of sctting of R—is adjusted by means
of R. In practice, the high open loop
gain of the Motorola 1458 dual op-amp
ensures that the “edges” of the null are
quite sharply defined, allowing the null
width to be made as small as 0.2mV.

Where an attenuator raises the source
impedance as seen by the input, the
capacitor C, allows the instrument to be
used to measure d.c. quantities con-
taining moderate amounts of a.c. ripple.
Although slowing the response time, this
facility is useful when poorly regulated
mains supplies are involved. The zener
diode D, is included to further stabilize
the current sources 7r, and Tr, against
changes in battery voltage.

The instruments were built in diecast
aluminium boxes measuring 84in X 54in
X 2in. A simple in-built attenuator
provides push-button selection of three
voltage ranges (1V, 10V and 100V) and
three current ranges (10mA, 100mA and
1A). A standard linear wirewound
potentiometer was used for R ;and this, in
conjunction with a large pointer and

embossed scale of 2.2in. radius, was
found to be easily read to accuracies of
within 2% of full scale. Front panels were
made from plastic laminate board.
Braille dots were made by pushing
ordinary dress-making pins through tight
fitting holes drilled in the board, and
cutting off their stems flush with the
other side. The panel was also engraved
for the benefit of sighted teachers.

The materials and metalwork were
provided by the School of Mathematics
and Physics, Macquarie University, with
help particularly from Mr Ingram
Paterson.

G. P. Roberts,
Cheltenham.
N.S.W., Australia

Buying groups

May I through the courtesy of your
columns bring to the attention of com-
ponent retailers the way we are attempting
to deal with an urgent problem which
affects all of us—I refer to the shortage of
electronic components.

There are many buying groups operat-
ing successfully in commodities ranging
from groceries to television sets, but we be-
lieve we are the first (and perhaps the only
one} dealing in electronic components, We
are the poor relation of this industry and it
is the manufacturer who can buy bigger
quantity who comes first. “Group One"™

has been functioning for about three
years. during which time it has prevented
the total disappearance of many vital
components by large purchases. To give
us more buying power we would like to
recruit more members. Would any elec-
tronic component retailer who isinterested,
pleasecontact me atthe address below.

A. Sproxton,

Home Radio (Components) Etd,

234-240 London Road,

Mitcham,

Surrey CR4 3HD.

Licences

1 would like to point out for the Ministry
of Posts and Telecommunications that the
installation and use of wireless telegraphy
apparatus in the UK is an offence con-
trary to the Wireless Telegraphy Act 1949
except under and in accordance with the
terms of a licence issued by the Ministry.
Furthermore it is an offence to manufac-
ture and import apparatus for wircless
telegraphy capable of operating on fre-
quencies between 26.1-29.7MHz and
88—108MHz. Any enquiries should be
sent direct to the Ministry of Posts and
Telecommunications, Waterloo Bridge
House, Waterloo Bridge Road, London
SE18UA.

B. Griffin,

Ministry of Posts and Telecommunications,
London, S.E.1.
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Electronic piano design

Part 2—assembling circuits and case

by G. Cowie, B.Sc.

Most electronic keyboard instruments are insensitive to touch, the keys operating
on/off switches. The touch-sensitive feature of string pianos is retained in this
design, while still being simple and inexpensive to construct. Itis small, portable and,
with headphones, is ideal as a practice instrument. Basic design points and detailed
circuits were given in part 1 (vol. 80 no. 1459 pages 8-13). This article gives construc-
tional details of a case, together with guidance on component layout, assembly and
wiring. Part 3 will describe how to test and tune the instrument, suggest an alternative
tone generator using an m.o.s. master oscillator, and give some other optional circuit

refinements.

The piano is designed so that the 33-in léey-
board will just fit inside its case. There is a
metal projection at the low end of the key-
board that must be sawn off flush with low
C for the keyboard to fit. The keyboard
base plate is used as a chassis for the keying
circuitry, and the remaining circuitry is
mounted in the upper rear of the case.

Before starting work, you should consider
the finish for the case. As described, the
case is suitable for finishing with paint,
leatherette, or, like the prototype, with
Formica. If a Formica-type finish is wanted
then a lot of time can be saved by using a
plastics-surfaced board for parts 2, 3, 5, 7
and possibly 11 (Fig. 9). Some dimensional
changes will be necessary, and parts 4, 5 and
6 must be shortened to 33.l1in. Exposed
wood edges may be painted. Wood parts
are fastened together by glueing and.dowel-
ling or nailing.

Start by cutting the wood parts to shape,
using a rasp if necessary to trim them to
exact size. Parts 2 have notches cut in them
to fit parts 4 and 6. Parts 2 should be identi-
cal, and this can be checked by clamping
them together. It is important that the
internal width from front to back is a frac-
tion over 33in (say 33.1in) otherwise the
keyboard will not fit. This dimension is
indentical to the length of part 3.

The case is deeper from front to back
than strictly necessary, and if you do not
intend to put anything other than the cir-
cuitry described inside the case, you can
reduce the front-back dimension by up to
three inches. This involves shortening parts
I,2and 7.

Case assembly ;

Begin assembly by gluing and panel-
pinning part 1 to part 4. Add parts 2, and
dowel part 4 to parts 2. Next attach part 6
with glue and dowels. (Dowelling should
be done by drilling one of the parts to be
joined and then, holding the parts in theit

final position, passing the drill through the
hole already drilled to drill the mating part
to about an inch deep. Spread glue on the
dowel and the mating surfaces, place the
parts together and knock the dowel fully in.)

Part 3 rests on top of part | and is fixed
to parts 2 by dowelling. Tack parts 3 and |
together witha few panel pins and fillup the
crack with glue and strips of wood. Part 3
has one edge planed off at 45°, and the op-

posing edge is also planed at 45° to fit
against part 1,

Part 5, the back parel, should be left
slightly oversize until fixed in place. It is
more convenient to drill the holes, with a
bil and brace, before fixing. Three holes of
#-in dia. and two holes for a mains con-
nector and fuse are required, their positions
not being critical. Apply glue to mating sur-

‘faces and secure the part 5 with panel pins.

Fig. 9. Top part of the case. comprising nine wood parts and a front panel. carrics the
keyboard—bolted 1o parts 13 with angle brackets—and lifts to expose wiring about hinge
{14). Parts 16, I7 & 18 are shown in Fig. 10. Dimensions given in parts list.
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Notes on components

The picces of Veroboard for the key
circuits boards are 17 x 5in, as adver-
tised by various suppliers, but which
does not appear in Vero's current lists.
1f the board specified cannot be obtained,
a slightly longer and narrower board
could be used instead.
The resistors used on the keying
boards are }-watt because larger resistors
would be more difficult 10 fit in the space
available. Similarly the diodes should
not be bigger than the Do-7 size, which
- is about 0.3-in long excluding leads.

*Untested” silicon signal diodes were
used in the prototype, and proved 1o be
satisfactory. They are very cheap, but it
is necessary to test them with an ohm-
meter, 'both to weed out a few faulty
diodes from the baich and also to deter-
mine the polarity of each diode. The
ohmmeter will give a reading character-
| istic of a silicon junction when its red

the diode and its black lead to the other
cnd.

“Untested™ transistors may be used
to save money bul in my experience they
are less satisfactory than cheap diodes.
It is to be expected that nearly all the
batch will be usable for something, but
thar half will be leaky with a tendency
10 deteriorate. They should be tested as
thoroughly as pussible to ensure that the
transistors used have a gain of greater
than 40 at 100mA and a leakage of less
than a microamp or so. The Lransistors
specified are a medium-power Lype, and
low-power transistors should not be
substituted in the key circuits. The
dividers and op-amps musi be good de-
vices, nol rejects. They can be bought
nowadays for little more than 55p and
25p each, respectively. In the remainder
of the circuitry the choice of semicon-
ductor devices is not critical.

Capacitance values for the key circuit
capacitors C;, C should be adhered 1o
as closely as possible. Voltage ratings are
low to minimize bulk and cost, but are
not critical provided that C, is 10V or
more and C; is 6V or more. Tantalum
capacitors are preferred as the tolerance
on capacitance values is closer. On the
other hand it is not known what effect
the better power factor of the lantalum
capacitors (without series resistors) will
have on the life of contacts §; and the
tantalum capacitors aré morc cxpensive.
Aluminium electrolytic capacitors per-
formed adequately in practice. Essen-
tially the question is one of initial cost
versus rehiability.

The operational amplifier used for the
summing preamplifier should be a 741 as
this type is internally compensated. As
no compensation is needed for the
oscillator op-amps the slightly cheaper
709 type can be used instead. Lead con-
nections for several packages were given
inpart 1.

lead is applied 10 the cathode (+) end

At each slep in the assembly check that the
parts are squared up. If a rear pancl of
plastics-coated board is used, cul oul a neat
aperture about 3x4in before assembly.
Subscquently the aperture can be closed by
a connector panel fixed to the inner surface
of part 5. When the lower case assembly is
completed st it aside for the glue to harden.

The keyboard is bolted to two metal

channel sections 13, which in turn are

screwed to the hinged upper half of the case.
In their normal position, parts 13 rest on
part 1, touching parts 2, so that they fix the
height of the keyboard and its position;
ideally 0.5in clear of parts 2.

Parts 13 are fixed 1o the vertical front
part of the keéyboard chassis by two
brackets of in angle, 13-in long. For each
fixing, drill two holesin the keyboard chassis
and twoinparts 1 3. the lasti-mentioned being
countersunk. A section of flange of each
part 13 must be cut away over a lengih of
three inches to clear the top and bottom C
actuator slots and the keyswitch mounting
area behind. {To do this with an ordinary
hacksaw cut and file away a portion of the
flange so thal the hacksaw bladc can be got
into position to cut away the remaining
scrap section with a longitudinal cut.) Bolt
the parts 13 in place, with the nuis inside,
and place the whole assembly on a flat sur-
face. Make sure that parts 13 are square 10
the keyboard, and drill a1 each end of the
keyboard, near the springs, a 6BA-clcarance
hole so that the chassis plate can be bolted
1o part 13 flange.

Place the assembly inside the lower case
to check that it fits without jamming. and
decide on the precise position of the key-
board with respect to part 3. 1f the key-
board is 1o be well forward, as in the prolo-
type, then the edge of part 3 must be
relieved so that the white keys do not strike
it. {It is a good idea to put small packing
pieces underncath parts 13 as then it will
not matter so much if swarf and shavings
collect there.)

On looking at the top of the keyboard,
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there is an obvious transition between the
seen and unseen parts of the black eyes. 1t is
important to know the exact horizontal
distance (about 1lin) between this poinl
and part 6. This dimension, less 0.05-in
clearance, less the hinge thickness, less the
thickness of any laminate finish on part 11,
is the front-to-back depth of the upper case
assembly. If a mistake is made then cither
the black keys will strike on part 11 or there
will be an unsightly gap.

Lay the parts of the upper case, 7-12,
together to check that they form a structure
of the right size when fitted together. Parts'8
rest on parts 13. and part 7 placed on top
should be flush with the top of the lower
case. Make surc the gap between pieces 12
and 13 is sufficient to clear the keyboard.

Glue and nail parts 7 and 9 together. and
add parts 8, dowelling it to part 9 and
dowelling or nailing them 1o part 7. Plane
the front edge of part 12 1o a 30° anglec and
fix it to parts 8 with dowels. Add part 15
with dowels to give some central support [0
piece 12. Leave this assembly to dry. Check
that the upper case assembly fits into the
lower case without jamming or leaving an
excessive gap at the sides.

Part 11 is thin so that the mains on/off
switch and any extra controls can be
mounted on it. Fit it by relieving the front
of part 7 at 30° or by relieving part 11,
leaving some gap 10 be filled or concealed;
the lower edge of part 11 should be relieved
at 30° on the inner side. Use glasspaper ora
sanding disc to smooth down the mating
surfaces for part 11. Attach part 1] with
glue and a few panel pins. Use the parts 10,
suitably shaped, and some glue to fill and
strengthen the join beiween parts 7 and |1
Put the assembly aside to dry upside-down
so that parts 10 will stay in place. (At this
stage the upper and lower case halves may
be painted on the inner surfaces.)

Attach two lengths of 4-in or 3-in square
wood (parts 16 and 17, Fig. 10) to the key-
board chassis plate 10 acl as bearers for the
key circuit boards, which are to be § to lin

Footswitch for sustain action is simply a push-bution switch embedded in a wood block.
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below the main plate. Fix part 16 by wood-
screws to the front vertical plate, which
must be drilled for four fixing holes. Secure
part 17 by woodscrews at its ends to parts
13; a countersunk hole is required in each
part 13. Drill the main plaie in two places
by the springs, about one-third and two-
thirds of the length of the board, so that
packing pieces can be fixed in place to stiffen
part 17. The keys scratch easily so protect
them during drilling.

The desired surface finish is most con-
veniently applied to the outside of the upper
and lower case at this stage. In the proto-
type all visible surfaces are white Formica
except for the inner surfaces of parts 2 and
the top edge of part 3, which arc black.

Various accessories are next fitted to the
case. Fit the three jack sockets, the mains
connecior socket, and the mains fuseholder
to the rear panel. Next fit the mains switch
and indicator lamp to the front panel.
Attach the piano hinge to the upper case,
with the axis rod above the top surface.
Arrange the upper case in the fully open
position. supported on a block, and screw
the hinge to the lower case. This is trickier
than it secms and it is best 1o put in two
small screws first so that the assembly can
be closed to check whether it is all lined up
and fits properly. If alt is well then the hinge
may be sccurely fastened by i-in counter-
sunk-head brass screws.

Screw parts 13 to parts 8, thereby fixing
the keyboard into the upper part of the
case. Serew an eyelet into each side of the
case, inside, next 10 part 3, and provide a
similar fixing on the keyboard chassis. Per-
manently attach two restraining cords to
hold the upper casc open in a suitable posi-
tion for working inside. Check that the
assembly still closes. Fit the case carrying
handle and add metal ties between parts 3
and | at the handle location. Two large self-
tapping screws are used to hold the case
closed. Turn the case upside-down and drill
two holes near the front of the case in such
a position that they pass through the flange
of part 13, These holes must be of the root
diameter of the self-tapping screw. Next
drill the wood 1o the clearance diameter,
grease the screws and screw them into place
by repeatedly making one turn in and hall
a turn out.

Circuit assembly

In one sense the assembly work is very
simple as therc are only five major circuits
involved, none of which has more than a
dozen components. There is, on the other
hand, a great deal of work 10 be done, and
very boring and repetitious work at that.
To give some idea of the time involved,
fitting 60 components on boards will 1ake
13 10 14 hours from unpacking to checking
the soldered joints, and putting in the 183
key wires will take at least a day. Clean
soldering and peneral neatness are very im-
portant, greatly increasing the chances that
the circuitry will work as intended.

Make up the power supply, oscillators,
and amplifiers first, so they can then be used
to test the key circuits.

No detailed assembly is shown for the
power supply as it is 2 simple wired unit and
the original was made from junk. For safety
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Fig. 10. Key circuit boards are supported by
paris 16, fixed to front Morelli kevboard
Plate, and 17, screwed at sides. ( This would
be seen if parts 2 and 13 were transparent. )
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& busbars . pcboard  key-switch \\\ foam
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Fig_ Il. Keyswitch as
bought is normally-
open (top) and is
simply modified to
normafly-closed
{bottom).

Fig. 12. View of under-
side of keyboard (with
lid raised) shows key
circuit boards with
dipiders and, beneath,
keyswitches and
actuators.

it 1s best to make the power supply on a
metal baseplate and completely enclose it in
an earthed metal case. Mount the +5-V
regulator on & small heatsink of vk-in thick
aluminium forming the lid of the case. As
the case of the regulator forms its 0-V con-
nection it should be isolated from the heat-
sink with the standard kit of mica washer
ete, so that the 0-V line can be floated or
grounded as necessary. Make sure that no
live terminal is within 1-in-of anything on
the low-voltage side. Earth any melal parts
of the on/off switch showing on the front

panel, as well as the meial case of the power
Supply. Mount the unit in the lower lefi-
hand part of the case.

Keyswitch modification

The keyswitches as bought are of the triple
normally-open type, not normaily-closed as
required. This is of no consequence as itisa
simple malter to hook the bent wire of each
pair around the straight wire, so that the
switch becomes normally-closed (Fig. 11).
It is less easy to arrange for the contacts to
open in the correct sequence. In the proto-
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type this was donc by mounting the key-
switches and then bending both wires of all
three pairs until the desired result was
achieved. As the differential between S, and
5, opening is fairly critical, and there are
366 wires in all, this was tedious. | therefore
devised'a procedure which is not only less
faborious but should give more satisfactory
results.

Under each key is a plastics actuator rod
capped by a rubber boot which is designed
1o push the straight key switch wires (see
Figs 12 & 13). A notch 0.1-in deep must be
cffectively produced at one side of each
pusher, and the simplest way of achieving
this scems 10 be to stick a tiny square of
plastics sheet. not 1o the rubber boot, but to
the two wires that must move first (Fig. 13).
This should be 0.10-in (2.5-mm) thick, and
about 0.)15-in (4-mm) square. One side of
the keyswitches has a large rectangular
noich which exposes the wires. This is the
visible side, and the opposite side is the
mounting side. The plastics squares of
course go on the mounting side of the wires.

Simplest way to attach them is to apply
a little glue with a maichstick to the ends of
the two wires., touch them on the square (0
pick it up, adjust it carefully for position,
.and leave the assembly upside-down to set.
Contagt adhesive should slick most ma-
terials: alternatively a solvent adhesive or
Araldite could be used.

The keyswitches must bc mounted on i
spacing piece (part 18, Fig. 10) stuck to the
main plate of the keyboard chassis. The
thickness of the spacer must be determined
before the keyswitches are mounted. Finda
piece of packing which will support one of
the keyswilches in an opersling position so
that the rubber actuator is almost touching
the plastics pad. This should ensure that
when the key is pressed, Lhe actuator opens
first two contacts almost together, and the
third before reaching the end of the travel
{the differential is 0.10in). A piece or pieces
of packing, preferably of plastics, two inches
wide and in all 33-in long are stuck down
with contact adhesive, and the keyswitches
are stuck to this with contact adhesive. They
should be as far back as possible consistent
with correct operation; and they can be
placed with sufficient accuracy by hand.

Oscillator assembly

The 1welve oscillators (Fig. 14) are identical
except for the tuning resistors (see Table 3
in part 1). The frequencies used depend on
whether a C-C or F-F keyboard is chosen:;
2093 1o 1108Hz and 1397 to 739.8H:z
respectively.

The layout shown in Fig. 15 is designed
1o enable six oscillators and six buffer tran-
sistors 10 be assembled on a 2§ x 5x0.1in
pitch Veroboard. In the prototype two of
these were mounted on plug-in carriers so
that the oscillators could be removed casily
for tuning and repairs, but 10 make things
as simple as possible I recommend that all
twelve oscillators and the buffer transistors
be mounted on a picee of Veroboard of at
least 5 x54in which is wired for plugging
into a suitable edge connector with a mini-
mum of 16 ways (that is iwelve oulputs,
three power lines, and a space for a polar-
izing/locating key).
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keyswitch assembly

plastic spacer
giued to 2wires only

{1 of 61}

. _rubber actuator
{ part keyboard)

Use the layout given, placing the oscil-
lators in four rows of three. The order is not
important, but it is helpful il they are
arranged on the board in strict alphabetical
order. Break the copper tracks where shown
with a Vero sput face cutter or drill. All
tracks should be broken between oscillators
except the three power lines, and the four
tracks under the i.c. must also be broken.
Wire resistor Rq5 to the buffer transistor.

The integrated circuits may be either the
709 or the 741 see part 1 for pin vonnec-
tions. Note that the twelfth or eighth pin is
not connected in the 741 but is internally
connected in the 709 and so no connection
must be made to it. Either skeleton or
button-type preset pots may be used, the
skeleton Lype being easier 1o mount. Resis-
10rs Rypy 10 Ryps should be 2%, L-wait
types. and the capacitors pulystyrene or
polyester, The component leads may be lefl
a little long to stand them off the board. The
presets form a small part only of the tuning
resistance so their stability is less important.

Mount the edge-connector of the osci-
latorsin the upper right part of the case, and
arrange a clip to hold the frec end of the
oscillator board.

Amplifier assembly

The summing preamplifier and headphone
amplifier (Figs 16 & 17) can both be as-
sembled on a 24 x Sin piece of Veroboard,
of 0.1-in pitch, and arranged to plug into a
suitable edge-connector. An internal con-
nection must be made between R,p4and the
input of the headphone amplifier, and the
external connections are the threc power
lines, two inputs. low level oulput, and
headphone output. A 741 op-amp must be
used in this circuit.

Fig. 13 In Fig. 12 one pair of switch
contacts is arranged to open after the other
twa by bending the contacts. An improved
way of achieving this differential action is to
ghee pads 1o contacts as shown.

Fig. 14. Owtput from the oscillators {one
of hwelve shown] is taken from Rygy 1o
feed Traq, drivers, which can be arranged
as in Fig. 15. Board wiring is the samne
whichever package the 709 or 741 i.c.
comes in. { Arrangement of Rygy is
meant 10 show the outer leads of the
component connecied logether. with the
wiper connected fo track 5.}

+5Y busbar

—5V busbar

QY busbar:

Fig. 15. Twelpe top-ociave driver transistors
{ Trq,. Six shown) can be arranged to
enable six oscillators and drivers (o be
accommodated on 2% x 5in Veroboard or,
preferably, all twelve on a 5% 5in board.

Mount the edge-connector for this board
in the upper right part of the case. together
with a 12-way tagstrip.

Wire the three power lines 10 the tagstrip,
using fairly thiek stranded wire (24/0.2mm).
Connect a lead for the +8-V line from the
power supply to the tagstrip, and check thal
none of the wires can be trapped when the
case is closed. Mount the dropper resistors
Rgge and Rypq 0n the tagstrip. Mount the
components Reo,-3. Dsoys Trsgyz o0 the
tagsirip, making connections to the power
lines. Two of the tags are also terminals for
the bias and damper lines. Wire the ampli-
fier edgeconncctor to the two output
sockets. The low-level socket should be
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wired conventionally, but the headphone
socket should be a three-way socket with
the 0~V line wired to the middle contact and
the signal to the inner contact, so that nor-
mal connection is made to a two-way jack,
but the coils of stereo headphones are con-
nected in series. Wire the sustain pedal con-
nection from the tagstrip to the sustain
pedal socket. Connect power lines to the
oscillator and amplifier edge-connectors
from the tagstrip. If the power supply uses
a 9-volt transformer then R,,; must be
about 18 ohms 1o drop the raw direct vol-
tage 1o the 8V required for the switch bus-
bar, and for a 6.3-volt transformer it must
be about 3 ohms.

Key circuit assembly

The key cireuits are assembled on two large
pieces of 0.1-in pitch Veroboard, one 5 x
I5in, the other, containing the odd key
circuit, 5 x 16}in. The ovcrall length is cal-
culated 1o be just less than the distance
between parts 13 funges. The 12 groups of
key circuits are identical, and the 61 key
circuits are themselves identical save for the
connections of diode D, . The assembly de-
tails are given in Fig. 18 which shows the
divider ang the top key circuit. The whole
group should be exactly five inches long. the
pitch of the key circuits being 0.9in.

Mark each circuit board with two rows
of three 24 x Sin rectangles, using a scriber.
Mark within these the areas occupied by
the key circuits. Each occupies a width of
eight holes, the boundaries between key
circuits falling on the ninth rows of holes
where several tracks must be cut to electric-
ally isolate the circuits. Fit the divider i.cs
in their correct positions, at the top of each
rectangle and one hole from the left-hand
edge. Use Veroboard pins or some cheaper
equivalent to attach the key wires, three to
each key circuit.

Atthcassembly is quite a large operation,
much time will be saved if it is approached
methodically, for instance by taking 6!
components (e.g. R,). bending all the leads,
fitting to the board, bending the leads flush
with the tracking, clipping the leads 10 0. lin
from hole, and then soldering,

Each group of key circuits must be
assigned to a letter, C, A ctc. and the resis-
tors R, fitted, following Table 3. The lowest
values go with the highest pitch notes. and
so the key circuit nearest the divider will
have R, of 1k, 1.2k or 1.5k{2, The positions
of diodes D, vary; in the no, 1 key circuit
the cathode goes to track | (pin 14 of'i.c.);
inno. 2 to track 3 {pin 12);in no. 3 to track
6 (pin 9); in no. 4 to track 7 (pin 8) and in
Ro. 5 to track 4 {pin 11).

The lowest pitch key circuit takes the
form of a small 13th letter-group. in
physical arrangement. It fits on the extra
13-in of board next to the C letter-group.
The divider could be almost any t.t.1. flip-
flop but | recommend a 7493, mounted on
a dual in-line socket so that it can be
changed casily. The connections are casily
deduced: pin 14 is wired to track 4 of pre-
ceeding stage, D, cathode goes to track 3.

Lines for +5-V, 0-V, output, and col-
lector busbars run the length of cach board.
Three tracks should be commoned for the
ground busbar to reduce the resistance.

Fig. 6. Summing preamplifier and head-
Phone amplifier { Fig. 17) can be inchded
on the same board.

Fig. 18. Layout af one
divider and key circuit.
Outputs from divider
Jeed four similar
fexcept for D,
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Fig. I7. Headphone amplifier, together with
R 04, cotld be omitted if an external

amplifier is used.

position) key circuirs

alongside that shown:

{ Thirteenth divider . '#’f‘. I

ov

fecds only one key ey

circuit}. Two large
boards bear 61 key
circuits and 13 dividers.
In the five key circuits
related io any one
divider, uppermost
wire af D, connects io
different i.c. terminals
or tracks (see text),

+ m0

+5V:busbar
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A minor modification

collectar busbar

L E]

to this board is

suggested in parf 3.

e OV Busbar

;“ Parts list
| Plywood 343 x 16 x lin
| 2Plywood® 18 x6x 3in (two}
3 Ply or hardwood® 33 x ¥ x fin
4 Deal 341 x § x din
5 Ply or hardboard® 34} x 6} x in
6 Ply or hardwood 344 x 14 x Jin
7 Plywood®* 33 x 94 x jin
8 Plywood or deal 10 x 34 x 3in (1wo)
9 Deal 33x 1} xin
10 Deal 15 x 3 x in {(two)
Ll Ply or hardboard 33 x 3 x 2in
12 Deal 33x 14 x 14in
13 Aluminium or steel channel
13 % 2 x §in (two)
14 Piano hinge 33in
15 Plywood or deal 4 x 14 x Lin
16 Deal 31 x § x din (or § x $in)

17 Deal 33 x { x Jin
18 Plastics spacer 33 x 2in
(see “keyswitch modification™)}
Dowel rod 2m x 4in |
Aluminium angle bracket 21 x in |
Deal block to house sustain switch |
6k x 55 x 1iin
Perspex 4 sq in x 0.1in thick
Carrying handle and bolts
Aluminium plate #&-in for heatsink
TO-3 insulator kit
Mectal box for power supply
Deal for stand: 26 x 14 x 14in (four)
16 % 6 x din (two)
34 x S5x4in
*Parts 2, 3, § & 7 could aliernatively be
Contiboard
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Fig. [9. Three pusbars alongside the
keyswitches are insulated by tape, the
“switch” busbar being soldered and
insnlated first.

Fig. 20. Simple stand for the piano can be
made from deal.

Key wiring

Six wires about 4-in long extend from the
back of eachkeyswitch (Fig. 19). Benddown
the extreme right-hand wire of each switch
(locking from the rear), and solder to
them a bare tinned-copper wire of about
22 s.w.g. Inspect this work and cover the
wire (switch busbar) with a length of ad-
hesive tape. Do the same for the third wire
from the right (left, as shown), and cover
the damper busbar with tape. The third,
bias, busbar should be of slightly thicker
wire, and is soldered to the gold wires as
shown. The bias contacts are the pair that
open last. Bend the remaining gold wires
upwards and outwards to make it easier to
connect the fiex wires.

To mount the two key circuit boards, use
six small nails, bent over at 45°, in part 17,
on which the boards rest. To hold the boards
while the case is closed, drill four holes in
part 16 to take retaining screws with large
washers, which overlap the boards.

Key wiring must be done with miniature
stranded flex wire. Connect a wire o the
switch contact, top C. Pass the wire through
the gap between part 17 and the keyboard
plate and lead it.along part 17, then up
through a right angle towards the connect-

damper

- switch
o

./\busburg

s

ing point—the pin on track 11 of the top C
key circuit. Similarly, connect the damper
wire to the pin on track 2, and the bias wire
to the pin on track 18. Place cable ties at
intervals along part 17 to hold the wires and
tie wires together to the board in groups of
six where they pass up over the lower cdge
of the boards.

When several keys have been wired up
check whether the system works. Wire the
bias, switch, and damper busbars to the tag-
strip, and connect the ground 0-V line to
each keycircuit board. Check that the power
supply delivers the correct voltages and
connect the + 5-V and collector busbar lines
to both boards. Connect oscillator signal
lines for the letter-groups in use, plug in
headphones, connect the output busbar to
the amplifiers, temporanily ground the posi-
tive input of the summing preamplifier, plug
in the oscillators and amplifiers, and switch
on. If the wired keys do not work look for
faults as detailed later (part 3).

The remaining key wires. may be put in
when you are satisfied that the system is
more or less in working order. The wires
should be cut a little long, leaving about
two inches of slack.

Tuning details together with some optional
circuits will be given in the third and final
article.
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|H.F. Predictions

April

Seasonal trend and low solar activity combine
10 produce FOTs and LUFs which give a re-
stricted choice of time and frequency for reli-
able day to day communication. The charis
show that the restriction is severe when both
ends of a circuit are in the northern hemisphere.

A magnetic disturbance observed at the end
of February is almost certain to recur at about
27day intervals over the next six months:
April 16 10 26 is the next expected appear-
ance.
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Guglielmo Marconi

An appraisal, on the centenary of his birth

by W. J. Baker

Guglielme Marconi, who was born on
Aprit 25, 100 years ago, was a many-
sided genius who, in his lifetime, pro-
bably achieved more honours, including
the Nobel Peace Prize, than any man
before or since. For all that, there was a
curious thread which ran through his life;
it was rather as if some daemon, while
-providing him with pre-eminence, always
contrived o give it a bitter-sweet quality;
a denial of the full satisfaction that was
his goal.

If genius is a matter of acquiring the
right genes, then Marconi collected his
by a circuitous route. The story of his
birth has all the ingredients of a romantic
novel!. It begins when one Andrew
Jameson, together with his brothers,
emigrated from Scotland to Ireland, where
Andrew founded a distillery (even tee-
total readers will have heard of Jameson's
Irish whiskey). Concurrently he founded
a family of four daughters, the ménage
being a moated manor. Daphne Castle of
Enniscorthy. One of these girls, Annie
Jameson, was not only beautiful but
possessed a singing voice of a quality
which brought her an offer to appear at
the Royal Opera House, Covent Garden.

At this juncture papa put his foot firmly
down. No daughter of his was going to
appear on the stage; however, by way
of recompense he offered Annie the pros-
pect of going to Italy, to stay with some
banker friends of the family in Bologna.
where she might study bel eanto. So, half
a loaf being better than nothing. Annie
went.

. Andrew Jameson's attempt at family
diplomacy boomeranged with painful
accuracy. For his Italian friends had a
son-in-law; a widower with one child.
Annie was still 2 minor; the widower was
seventeen years her senior, but they fell
in love and Annie returned to Ireland 1o
ask permission to marry. This time papa
jumped with both feet. Allow his daughter,
a mere child, to marry an unknown Italian,
almost old encugh to be her father, and
of a different religious persuasion?
Unthinkable! Annie was kept at home
and forbidden to communicate with this
foreigner. But somehow she did and as
soon as she became legally of age she
fled via England to France, where at
Boulogne she was met by her suitor. On
April 16. 1864, Annie Jameson was

married to Giuseppe Marconi. whereupon
the pair returned 1o Bologna. A year
later their first child, Alfonso, was born,
Almost as if reluctant to enter the scene,
a further nine years elapsed before their
second child arrived. on April 25, 1874,
So, Guglielmo Marconi’s maternal grand-
father was a Scot and [ am rather sur-
prised that they have not made more of
this north of the border.

In spite of the foregoing. this is not a
biography of Marconi. Those readers whe
are sufficiently interested will already
have read al least one of the several which
are around'?. Those who regard history
as bunk would only be bored by a potted
account of what he accomplished. All 1
propose to do is to select one or two of
the bitter-sweet episodes referred to earlier,
by way of illustration of what I meant.
Se no more of the boyhood of Marconi,
except to say that his father was a well-
to-do landowner who was intent that his
sons should eventually manage his estates;
to this end his younger son’s interest in
physics was ruthlessly discouraged and
the electrical apparatus he constructed
was destroyed whenever it wasdiscovered.
It is a miracle that Marconi survived this
antagonism and that he did is due to his

obdurate refusal to give in and to the secret
encouragement and devotion of his mother,
Annie Jameson Marconi. Nor must we
forget Alfonso, nine years older than his
brother, but helping him whenever possible;
Alfonso was Marconi's first assistant, the
hewer of wood and the drawer of water;
never making the headlines, just staying
quietly in the background and, after father
Giuseppe’s  death, looking after their
mother while Guglielmo was pursuing
his endless quest for improvements to
wircless telegraphy. Both Annie Marconi
and Alfonso are buried in Highgate
cemetery, Gugliclmo in Ttaly.

Throughout his life Guglielmo Marconi
was a loyal Italian, and his first act, after
bringing his wireless telegraphy system to
a workable state, was to offer it, unpro-
tected . by patents, to the Italian P. and T.
Understandably, they were notparticularly
interested, for what had this odd contrap-
tion, with its slow speed and mere mile or
so of range, got to offer against their
inland telegraph system? It was a mistake;
had it been offered to the ltalian Navy
the reaction would doubtless have been
different, for at sea wireless telegraphy
had no competitor. But,stung by the P, and
T's indifference, the Marconi family

Marconi (left) and his assistant Kemp with apparatus
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(Giuseppe had grudgingly come around
by this time) decided that England, where
they had influential relatives, was the place
to send Guglielmo. Britain, too, had the
most powerful navy and the greatest
mercantile fleet in the world—both
potentially valuable custormners.

So, Marconi, at the age of 21, came to
London-accompanied by his mother. They
arrived in February 1896 and until
recently it has always been assumed that
he made his first patent application on
June 2 of that year. Recently however, it
has been discovered that the initial applica-
tion was on March 5, 1896 (Application
No. 5028/96). Provisional protection was
granted on March 19—almost three
months earlier than supposed and soon
after his arrival in England.

Who was the first to “invent” wireless
telegraphy? The controversy, over the
vears, has unfortunately become political
rather than technical, .involving rival
ideologies in terms of prestige and doing
nothing to enhance the prestige of either
Prof. A. 8. Popov or Guglielmo Marconi.
It is futile for many reasons. One is that,
prior to the critical year 1895, about 20
“inventions™ for signalling through space
without wires had been made, at least two
of which employed Hertzian waves. An-
other is that, had neither man ever lived,
wircless telegraphy would have come
almost as quickly. It is also futtle because
the partisans adopt differing rules and
standards and because certain acts of
faith are called for.

Prof. Qliver Lodge was the first man to
demonstrate publicly that the tube of metal
filings that he christened the coherer could
be actuated by Hertzian waves. The coherer
consisted in essentials of a glass tube con-
taining two metal contacts between which
metal filings were loosely packed 10 give a
high resistance. [t had been known for years
that when a Leyden jar (capacitor) was
discharged in the vicinity of the tube the
filings cohered and formed virtually ashort-
circuit. but it was generally accepted
(except perhaps by Prof. E. Branly of
France, who did much useful experimental
work) that it was the light of the spark
discharge that operated the device.

Lodge, in two lectures given in 1894,
showed otherwise and presented to the
world a much more sensitive means of
detecting the presence of Hertzian waves
than had been known before. But the
Branly type of coherer, as used by Lodge.
needed to be tapped to restore it to the
high-resistance state after the advent of
every wavetrain and it could never be relied
upon to return to the same resistance value
after successive laps. As a consequence
its sensitivity varied pro rata: thus, al-
though, when carefully adjusted in the
laboratory, it would unerringly trigger on
the first half-cycle of a wavetrain and thus
detect its presence, the subsequent de-
cohering tap might well restore it to a
comparacively insensitive state. It follows
therefore that when used to receive tele-
graphy it would miss a large proportion
of the dots and dashes.
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Part of a letter from Marconi's patent agents, dated March 5, 1896, biforming him
of the acceptance of the provisiona! specification for “Improvements in telegraphy and

apparatus therefor’’.
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Between the mere initial registration of
the presence of Hertzian waves and the
faithfu! following oftelegraphy signals there
was a great gulf fixed, as both Marconiand
Popov were to find out. Both construcied
apparaius deriving from Lodge’s demons-
tration equipment, including the electric
bell type oftapper, and both ran into trouble.
We know that Marconi had to produce
several designs of coherer and experi-
mented with 300400 different types of
metallic filings mixtures, as well as
introducing important modifications to the
electrical circuits of the tapper before a
recognizable message could be received.
Popov,too, had the sametrouble apparently
for he, too, completely redesigned the
Branly coherer and modified thetapper.

Back now to Popov versus Marconi.
As far as can be gathered the Russian
claim is nor that on May 7, 1895 Popov
actually demonstrated wireless tele-
graphy but that the apparatus he used for a
lecture on that occasion was capable of
sending and receiving telegraphic signals
had he so wished. During the lecture hedid,
in fact, show how the coherer could be uscd
as a detector of thunderstorms but as
electrical storms do not occur to ordereven
for eminent scientists he used a Hertzian
transmitter to simulate natural dis-
turbances. A short antenna was used at
the coherer receiver.

That Popov had telegraphy in mind
around this date is shown by a newspaper
report a week later, which stated that the
importance of his experiments lay in their
theoretical application to signalling over
distances without wires. His own des-
eription of his apparatus was published
in January 1896 and this also expresses
the hope that *“when further perfected”

‘the apparatus might be used for signalling

over a distance.

Undeniably, Popov was the first to
demonstrate in public a practical use for
the coherer. Undeniably, he was the first
to0 publish an account of his apparatus.
Undeniably, on paper, the eguipment
had an inherent capability for achieving
short-range  wireless telegraphy. The
critical question is—was Popov’s coherer
sufficiently good to follow every dot and
dash of a Morse message? We do not
know, neither are we ever likely to now.
‘The only clues are that the minutes of the
meeting make no mention of telegraphy
and both the newspaper and Popov's
own published article refer to it in the
future tense.

One point that further confuses the issue
is that Popov was a civilian scientist in
the employ of the Russian Navy and
therefore subject to security restrictions.
It is not impossible therefore that even
before May 7, 1895 Popov had demon-
strated telegraphy to Russian Navy
officials in the privacy of his laboratory
and was restrained from doing more than
hint at its possiblity in print. But this is
pure speculation. unsupported, as far as
1 am aware, by any shred of evidence.
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All that can be said is that if military
security robbed Popov of his rightfui
credit then it did so in vain, for in the
Russo-Japanese war of 1904 the Russian
Navy was using German wireless equip-
ment while Marconi stations were
installed on land.

As for Marconi, his early work was
done in secrecy because he had no
patent protection. We have his own
unsupported statement that he first had
the idea of wireless telegraphy “in the fall
of 1894 or possibly early in 1895* and
that he began his experiments in the early
summer of 1895. By September of that
year he was demonstrating ranges of one
to two miles to close friends (including
a Mr William Miller of Dublin). The first
official document is the patent application
of March 5, 1896, and this was followed
by the complete specification on June 2.
In that month Marconi was giving
demonstrations to  William Preece,
Engineer-in-Chief of the British Post Office
and to War Office officials, all of whom
were impressed. Preece gave a public
lecture on the demonstrations in
Septernber, 1896 and a more complete
account at Toynbee Hall, London in
December. Technical details of Marconi’s
apparatus were not published until some
time after, for obvious reasons of com-
mercial security. What is certain is that
Marconi registered the world's first patent
for wireless telegraphy; that he formed
the world’s first radio company (1897)
and the world’s first radio factory (1898).
As to whether Popov or Marconi sent
the first experimental wireless message—
well, the partisans will probably always
go out by the same door which they came
in. There are indications that neither of
them was the first. but as the other can-
didates also demand acts of faith as a
condition of acceptance, perhaps we had
better leave them alone.

Another  bitter-sweet  triumph  for
Marconi was the famous transatlantic
experiment of 1901. The details of this
episode are well known, so suffice it to
say that Marconi claimed that on
December 12 and 13, 19¢1, he and his
assistant, G. 8. Kemp. operating a
temporary receiving station on a cliff-top
at 8t. John's Newfoundland, received
signals in the form of the three dots of the

letter S in Morse code. sent by pre-

arangement from Marconi’s new high
power transmitter at Poldhu, Cornwall.

It would be idle to pretend that this
news did not provoke controversy at the
time and indeed there is ‘an informed
school of thought today that maintains
that the signals did not get across. I is
not difficult to see why, quite apart from
the facts that no witnesses were present
and that no further listening watches were
possible because of the intervention of the
Anglo-American Telegraph Company,
which had the message-carrying monopoly
in the area. The transmitter at Poldhu was
experiencing tecthing troubles; it was

feeding an antenna which had been built
in one week (10 replace the original, des-
troyed in a gale). The radiated fre-
quency according to Marconi himself was
about 800kHz (366 metres) and there-
fore quite unsuitable for daylight opera-
tion over long distances, although no
one was aware of this at the time. The
radiated power is not known with
certainty but figures lying between 3kW
and 12kW have been given.

At the receiving end the antenna con-
sisted of 400ft of wire, elevated at one
end by a kite, which was flapping madly
up and down in an Atlantic gale. The
receiver itsell consisted of what was sub-
sequently known as an Italian Navy self-
restoring coherer with a telephone ecar-
piece and a Leclanché cell in circuit with
it, the whole being connected between
the antenna and eaith, either directly or
via a jigger or h.f. transformer (it is not
known which particular approach was in
use at the times the signals were stated
to have been heard). No tuned circuits
were employed and no amplification was
possible,

The self-restoring “‘coherer” consisted
in essentials of a glass tube with threaded
rod inserted from either end. One rod
terminated in a small cylindrical block of
iron, the other in a similar block of
carbon. The two were screwed into close
proximity and a tiny blob of mercury
inserted between them. For many years |
have maintained a belief that this was not
a coherer at all, but a solid-state rectifier
with an oxide film on the mercury’s sur-
face providing the rectifying agency. One
of these devices has recently been
examined by Dr G. L. Grisdale of the
Marconi Research Laboratories who has
confirmed that this is so. The specimen
on test was shown io have a rectifying
performance (at best) of about 7dB below
that of a modern germanium point-contact
rectifier.
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Marconi demonstrated his ulira-short-wave radio te epkone system in Italy befween
Santa Margherita Ligore and Levanro, a distance of 25 miles, on November 19, 1931.

It has frequently been said that a
couple of months later Marconi vindicated
his claim by his tests aboard the liner
Philadelphia. For these he used an antenna
slung between two 150ft masts and con-
nected to one of his new tuned receivers
which embedied a Marconi coherer and a
Morse inker. Sailing westward he received
messages at a distance of 1551 miles from
Poldhu, and isclated Morse letters at 2099
miles. This however is not a vindication
of actual reception of signals at St. John's,
for the ranges quoted were obtained at
night. Daylight reception ceased at 700
miles {roughly one-third of the Poldhu—
St. John’s distance). The Italian Navy
device was also tried on the Philadelphia
but the range obtained wasnever better than
700 miles. Whar the Philadelphia experi-
ment did do was to prove conclusively that
Marconi was right in his basic belief that
signals could cross the Atlantic, albeit (at
the frequency employed) only over a night
path. (It has always seemed 10 me to be
curious that this was thefirst time the *night
cffect” had been noted, considering the
number of stations which were by then in
operation.} On this occasion Marconi made
no mistake; the messages and signals were
automatically recorded on paper tape and
duly witnessed by ship’s officers.

- So, to return to the Newfoundland
experiment, it will be seen that the
doubting Thomas school of thought has a
strong case. Let us now consider the other
side of the coin. Marconi would have
been insane to have pretended that he
heard the signals, as exposure would
inevitably follow. Furthermore, for him
to have done so would have been com-
pletely out of character, for he was always
meticulous in his public statements.

Various suggestions have been made in
attempts to account for the mystery.
Some have believed that he genuinely
mistock static discharges for the three
dots of the letter 8. This is hardly likely;
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both Marconi and Kemp were far too
experienced to have been thus deceived,
particularly as the Poldhu signals were
machine-sent and preciscly timed. Others
have theorized that in all good faith he
imagined he heard what he so badly
wanted to hear—a common human
experience. Others have invoked earth
currents in order to explain the matter.
Another suggestion has been that he heard
faint signals but that these emanated from
nearer at hand than Poldhu, and it is true
that one or two transatlantic liners were
by this time wireless-equipped (the
Lucania for one was within feasible range).
There were also a few shore stations inthe
USA and Canada and at least one
amateur.

Now, after over 70 years of speculation
comes a startling theory, namely that
Marconi did, after all, receive the Poidhu
signals; not, as he believed, on the funda-
mental frequency, but via a harmonic at
h.f. This is a theory which, to my know-
ledge. has been privately expounded for
some years by Mr G. R. M. Garratt,
formerly of the Science Museum and a
well-known authority on telecommuni-
cations history. I believe that detailed
calculations are being made and that
there is some reason to suppose that these
will vindicate Mr Garratt’s ingenious and
far-seeing suggestions. I understand that
the matter has been discussed in a paper
at the joint IEE/IERE colloquium “The
Marconi Heritage” on April 25.

The bitter-sweet transatlantic episode
had at least one major effect on Guglielmo
Marconi. His summary treatment by the
cable company turned him into an implac-
able foe of all such organizations and
with obsessive energy he flung himselfinto
the problems of providing a commercially
viable transatlantic service, often working
a sixteen-hour day and pouring money into
his projects at a rate which alarmed his
fellow directors. Initial failure gave way to
limited success. Invention followed inven-
tion, the magnetic detector, the direc-
tional antenna and the rotary disc dis-
charger being only three of many. Not
until 1907 was a fully reliable day and
night two-way transatlantic service
possible, by which time the wavelength
used had gone from 366 metres Lo 6000
metres and the power from the original
3-12kW to 300kW. For this purpose a
giant station had been built at Clifden,
Ireland and was communicating with the
refurbished Glace Bay station in Canada®.

Even then Marconi was denied com-
plete satisfaction, for the bulk of the
traffic was between London and New York.
The messages were transferred across the
Atlaniic quickly enough but the link
between Glace Bay and New York was
800 miles of landline which was perman-
ently overloaded. occasioning up to 12
hours’ delay. Not uatil 1914 when Caer-
narvon (transmitting) and Towyn (receiv-
ing) stations were built in Wales and
equivalent stations at Tuckerton and New

Brunswick in New Jersey State in the USA
could the wireless service compete on equal
terms with the cables. Triumph at last for
Marconi? Not so. Almost immediately.
war broke out and the two British stations
came under the control, first, of the Post

-Officeand then of the Admiralty.

For some years prior to this, Marconi
had enlarged his anti-cable horizons to the
whole world. His ambition now was toown
and operate a chain of high-power stations
that would link the major areasofthe (then)
mighty British Empire. Time after time the
prospects brightened in this respect, only
to cloud over again by reason of Govern-
ment prevarication or change. Not until
1924 did anything definite emerge andeven
then it was only half a loal. An Empire
Chain was decided upon, but a Govern-
ment Committee decided that the Post
Office should own and operate all stations
in Britain which communicated with the
Empire (with a partial exception in the
case of Canada) while private enterprise
should be free 1o develop communication
between Britain and foreign countries. This
by no means was what Marconi had worked
for through the years, but at least he
already held contracts for building giant
long-wave, high power stations in Australia
and South Africa, with more in prospect in
other countries.

Behind the scencs the Marconi-Franklin
h.f. beam system was being developed,
with promise that world communication
could be achieved at a fraction of the
size, power and cost of the mighty long-
wave stations. The system was not. how-
ever, fully engineered and hadnot been tried
on a long-term basis. Should it be kept
secret and the long-wavestations proceeded
with? Or should Marconi inform everyone
concerned and give them the choice? It was
a difficult decision, but in the event the
customers were told and elected for the
untried beam system. So.foronce, Marconi
got something approximating to his desire.
He built all the beam stations in Britain
and throughouwt the world: they were
successful beyond all expectations and,
to Marconi’s inlense satisfaction, cast
gloom over the ‘world’s cable interests.
It scemed that at last Marconi had achieved
total success.

But no. His daemon intervened again
in the form of the British and Dominion
governments, who, as a belt-and-braces
insurance in the event of war, wanted to
retain the cables. Pressure was brought to
bear to bring about a merger between the
various cable interests and the Marconi
Company. In this, Marconi’s secemed to
hold all the aces, because by 1927 the
cable companies had already lost half of
their traffic to the beam system. Incredibly,
in view of this. a merger was agreed in
which the Cable Group held 56.25% of
the voting power and the Marconi
Company 43.75%.

Thus in April 1929 Cable and Wireless
Lid came into being; the Marconi Com-
pany ceased to be directly involved in
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message-carrying as a source of revenue
and thereafter was limited to the areas of
resecarch, invention, development and
manufacture. The lifelong ambition of
Gugliclmo Marconi, which began on the
cliff-top in Newfoundland, was over
almost as soon as he had achieved it.

A lesser man would have retired from
the scene but Marconi went on to
pioneer microwave communications and,
towards the end of his life, despite re-
curring heart attacks, was feverishly
working on marine navigation by micro-
waves and investigations into what
eventually became known as radar.

Marconi was from first to last a
patriotic [Italian subject. He was a
member of the Senate and, admiring the
way in which Mussolini had so success-
fully raised the standard of living in Italy
in his early years of office, had become a
member of the Fascist party in 1923,
although never a politically active one.
On the other hand, he had a deep
affection for England, which had given
him his opportunity and where much of
his work was done.

Then, at last, the daemon relented.
On July 20, 1937, yet another heart
attack occurred, this time fatal. At least
he had been spared the mental crucifixion
which his divided loyalties would
inevitably have brought when Italy and
Britain went to war.

A strange man; almost, onc would
think, unknowabie. Those who were his
chosen assistants served him with
fanatical loyaity, yet he was always “Mr
Marconi”. He could be ruthless; he could
be extremely kind, but always aloof. In
his later ycars he seemed to be in some
fear of his life;, at Marconi House,
London, he would never share the lift
with someone he did not know per-
sonally. He seldom was without an
innocent-looking walking stick which
concealed a rapier. This, however, might
have some justification. Mentally de-
ranged people not infrequently wrote to
him complaining that “his™ radio waves
were the cause of their disturbance.

He sincerely believed thal the true role
of radio communication was to save lives;
although he spoke little of it there can be
no doubt that the steadily increasing part
that the technology was playing in
weapons of destruction brought periods
of self-examination, as for instance on the
occasion when he was elected Lord Rector
of St. Andrew's University. he remarked
to the Principal “Have I done the world
good or have I added a menace?”
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Colour TV tube developments

New types recently on the market

The Trinitron tube developed by Sony
was the first colour television receiver tube
to break away substantially from the estab-
lished design technique of the shadow-
mask tube which came out in the 19505
(see W, December 1971, pp. 589—592).
It was characterized by cathodes arranged
in a horizontal line instead of in triangular
or *“delta” formation, a single electron gun
instead of three separate guns, and an
“aperture grille” and vertically striped
colour phosphors instead of'the circular-
hole shadow-mask and dot pattern of
colaur phosphors. Since then a variety
of new tubes, all using horizontal “in-line”
cathodes, vertically slotted masks and
vertical phosphor strips, have been put
on the market, and several have already
appeared in television receivers.

One of the first in this category was
the RCA “Precisioninline” tube mentioned
in our 1972 review of sets { WW, October
1972, pp. 466—467). The aim of this
development has been a colour tube dis-
play system, for small receivers, which
can operat¢ without any dynamic con-
vergence  correction  circuitry. The
absence of this circuitry, plus the absence
of convergence coils on the tube neck and
the fact that there is no need for lengthy
adjustments by the set manufacturers or
service technicians, has made this tube
very attractive (o set makers, It is a thin-
necked type with a 90° deflection angle,
available initially in a 20-in size. A 110°
angle would have reduced the depth of
receivers but the convergence simplifi-
cation could only be achieved with a 90°
tube. However, shorter electron guns and
the omission of convergence coils has en-
abled. the neck to be shortened by 46mm
relative to that of a conventional 90°
colour tube,

In the electron gun structure of the RCA
tube all three grids are provided by acom-
men component and this makes for a small
beam-to-beam spacing of Smm. For static
convergence correction four small ferrite
magnets act on the outer two beams with
respect 10 the middle one. The red beam is
placed in the uncritical middle position,
the idea being that red errors have the
greatest visual effect in the picture. The
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Example of the 11G° Toshiba tube,
showing the neck components fitted.

shadow mask does not have continuous
vertical slots like the Trinitron but each
slot has horizontal bridges across it to give
mechanical stability to the mask. Overall
this design has the advantages that the
screen can be filled with more phosphor

material than is possible with the con-
ventional dot structure; it avoids the loss
of brightness at picture corners that has
to be traded in the shadow-mask tube for
correction of geometry distortion; and the
effect of external magnetic fields, such as
the Earth’s, is greatly reduced.

Dynamic convergence corrections are
provided by the defiection coils themselves,

by virtue of the geometry of their wind-

ings and the way these are laid on the tube
envelope relative 10 the electron beams.
The deflection yoke. known as a “pre-
cision static toroid™, is formed by wires
laid into grooves in plastic rings cemented
10 a toroidal core and this, in turn, is
cemented permanently totheglass envelope
by the tube manufacturers to provide an
integrated tube and deflection assembly.
Convergence adjustments are made by the
manufacturers before cementing, the yoke
being moved horizontally and vertically
to cause the blue and green rasters to con-
verge with the red raster.

This RCA tube is made under licence
by a number of European television tube
manufacturers.

Comparison of the neck components required for a 27-inch conventional
shadow-mask tube (right} and for an RCA ““Precision in line’' tube (ieft).
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The latest European developed tube in
the new category 15 a 26-inch 110° type,
one of a family designated 20AX, which
has been recently announced by the
Philips group—in the UK by Mullard
Ltd. This has horizontal in-line electron
guns, a vertical-stripe screen and a shadow-
mask with staggered vertical slots. This
slotted mask has about the same trans-
parency 1o the electron beams as the
conventiona! round-hole shadow mask.
The electron gun is reduced in length and
allows the tube neck to be about Zcm
shorter than that of the 110° conventional
“delta” gun tubes so far released by
Mullard. The 20AX family has an internat
magnetic shield, a 6-3V, 0-75A heater and
a “quick vision” cathode by which a pic-
ture appears on the receiver screen only
5 seconds after switching on the set
{normally there is a 15-second wait).

The tube design is described as *self-
converging”, which means that part of the
dynamic convergence is performed by the
geomelry of the deflection coils and part
by an additional small winding on the de-
flection yoke through which suitable
currents are paseed. There is no pre-align-
ment of the yoke and tube by the manu-
facturer, as with the RCA tube. the tube
and yoke being supplied as separate com-
ponents. Electronic circuitry required is
reduced from the normal dynamic con-
vergence correction printed-circuit board
to a small p.c. board on which the toler-
ances of Lthe convergence correction are
adjusted by seven independent variable
components. The maximum tolerance

adjustment required in thissystem amounts
to a 2mm shift on the screen. Mullard have
demonstrated a receiver using the system,

Structure of the slotted mask of the
Toshiba colour tubes. Note the hexagonal
crass-section of the horizontal bridges
between slots.

which, they claim, climinates 70-100
dynamic convergence componentsand nine
related adjustments. It is expected that the
26-inch tube will appear in “luxury' sets
in Germany during 1975 while a smaller
version will be availablein 1976.

Just before the Mullard announcement
the Japanese manufacturer Toshiba showed
in London a whole range of tubes within-
line guns and vertically structured masks
and screens as described above: 14-inch
and 16-inch tubes with 90° deflection
angles; and 16-inch,18-inch, 20-inch and
22-inch tubes with 110° deflection angles.

These tubes use a slotted mask (see dia-
gram of structure) and the screen has
vertical stripes of red, green and blue
phosphors with black stripes between them.
The electron beam landing on the screen
is wider than the phosphor stripe of
each colour (in the horizontal direction)
and, of course, is shorter than the stripe
in the vertical direction. This provides what
the makers call a “hybrid landing
system” and is claimed to give superior
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Dynamic convergence correction circuitry for a 110° Toshiba tube used in a PAL
television receiver. Neck componenis are shown on the right.
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uniformity of white on the screen and
insensitivity of the beam to registration
with the phosphor in the verlical
direction. These characteristics allow
greater freedom in the design of the
deflection yoke than is possible with-the
conventional shadow-mask tube and allow
a simplification in the dynamic conver-
gence adjustment procedure. In the 90°
tubes the number of controls required for
dynamic convergence adjustment is only
two. Convergence circuitry for a 110°
tube_used in a PAL receiver is shown in
the diagram. The mask and screen struc-
ture of the Toshiba tube is claimed 10give
a 60% increase in brightness and 10%
increase in contrast relative to a conven-
tional shadow-mask tube with a tinted
faceplate. It is also claimed to give higher
resolution—about 50% more information
than is possible with a conventional
shadow-mask Lube.

Incidentally, Sony introduced a 114°
version of their Trinitron last year and this
is used in an 18-inch colour television
set, KVI810UB, put on the British
market early in 1974 by Sony (UK)Ltd.
The extra wide angle design is claimed to
improve picture quality by giving sharper
electron beam focusing and more accurate
beam landing on the phosphors.

Sixty Years Ago

Radio-navigation
The usc of radio signals as an aid to navigation
was brought to public prominence by the deve-
lopment of equipment such as GEE and OBOE
during World War IL. Aircrafl and ships were
cquipped with navigational radio long before
this. of course, but it may come as rather a
surprise to tead the following extract, taken
from our issue of April. 1913. The Government
referred to is presumably the French one.
“Wireless lighthouses are being established
by the Government along the French coast,
the first two being localed on islands near the
approach to the port of.Brest. Two more are
planned for the port of Havre, The lighthouses
will operate by a system almost exactly like
that of ordinary lighthouses, except that, in-
stead of light waves, wireless waves will give
the information to approaching ships. The
great advaniage of such lighthouses is that fog
will not hinder their efficicncy. When a ship
approaches Brest. and is within thirty miles of
the islands, wireless signals will be picked up.
If the ship has an instrument to detect the direc-
tion from which the signals come it will be easy
to apply the intormation; but even if it does
not have such an instrument the receipt of any
signals at all will be of assistance, for the exact
positions of the two lighthouses are known,
and a comparison of the strength of the signals
from each will help in estimating the ship's
position. Each station, like an ordinary light-
house. will send out flashes every few seconds,
together with special signals to indicate which
station is sending. The sending apparatus is

.automatic, and is constructed so that it will run

for thirty hours without any attention.”
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Photographic development timer

Multiple unit giving elapsed-time indication and an audible warning

by R. G. Wicker

A multiple timer is described which has been built as an aid to photographic paper development.

Six independent timers are used which
exposed paper is placed in the developer.

may be started at random intervals as each sheet of
A “'time elapsed’’ meteris included which indicates the

state of the timer which will nextreach its terminal condition. An audible signal is given each time

a timer reaches the end of its
timers are simultaneously inus

When printing on photograpic paper from
a negative the paper is first exposed to
the light in an enlarger or contact printer
for a period of the order of seconds.
Several timers have been described, using
both analogue and digital techniques'?
which indicate or control this time 1o a
degree of accuracy which is more than
adequate for the required purpose. (Errors
of up to 10% are difficult to detect in the
final print.)

After exposure the paper is then placed
in a developer where it must remain for
approximately (wo minutes—the normat
time for black and white prints with de-
veloper at 20°C. Various clockwork clocks
are available to time this period but these
suffer from a number of drawbacks. The
clock not only needs starting but has to
be stopped and reset manually. The face,
although luminous, is not always easy to
see in the near darkness of the darkroom.
When several prints are produced from one
negative they become available at 15 or
20sec intervals and the operator must then
remember the time intervals at which prints
are introduced into the dish to know when
to remove them. It is obviously less time-
consuming to develop several prints con-
currently than to develop them individually.

It was to overcome these limitations of
clockwork timers that the unit was de-
veloped and constructed. The timer has
proved useful and accurate and the
maximum capacity of six simultaneous
prints has been found to be just about
right. When working alone it is unusual
to use more than four timers at a time;
with an assistant one does occasionally
get up to six. To date the need for a great-
er number has not been felt.

Cireuit operation

Both digital and analogue timers were
considered. Whilst it is fully realised that
greater accuracy can be achieved by digital
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Fig. 1. Block diagram of the timer.

methods using, for example, the 50Hz
mains as a master clock, the complexity
needed to realise a multiple timer using
these techniques, the cost involved in the
digital timers and a suitable elapsed time
indicator led one to adopt an analogue
technique, shown in block form in Fig.
I. Using a ramp generator as the basic
timer circuit means that a simple meter
indicator, which gives a continuous and
ergonomically satisfactory elapsed time
indicator, can be used, although integrated
logic circuits are used in the control section
of the unit.

An input switch is used to star1 each
timer in turn, the input signal being
steered to the appropriate timer. An “end
of time" detector produces a reset pulse
which resets each timer to zero in turn.
The reset pulse is applied to a multi-
vibrator via a pulse lengthener to produce
an audible “bleep™ and warn the operator
should he not be paying attention to the
meter at that particular time.

Timer. As mentioned, a ramp generator is
used as the basic timer circuit, shown in
more detail in Fig 2.

The basic requirements of the timer were
considered to be
{a) to produce a time delay of 2min +
Ssec,

“FuLl”

6Bk

ausio werring [———{|
+12v
|
Tr
8C108

Fig. 2. Ramp generator circuir diagram.
C,is InF and R, 11 MQ in the instrument
described, which runs up in 2min.

(b} to “run” or “standby™ in accordance
with the state of a logic input,

{c} to provide a linear output at suitably
low impedance to drive & ImA meter, and
{d) to be simple and economical to build.
Economics in terms of home construction
tend to be affected to some extent by
availability of components through retail
channels.
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A Miller type circuit was chosen for the
ramp generator and a “Darlington pair”
followed by an emitter follower using three
high gain tramsistors gave the desired
result. The timing capacitor C, should be
of low leakage and shouid be a paper or
polycarbonate type. Including the emitter
follower in the feedback loop helps to
lincarize the circuit. Field effect transis-
tors, with their high input impedance, are
an attractive proposition where long time
constants are required but their higher cost
is not warranted in this case.

The circuit. as shown, yields a lincar
ramp with an amplitude of at least 90% of
the supply voltage with a run up time of
2min. having a C.R, product of some
10farad.ohms. One microfarad capacitors
were used in the protoiype but larger
values could be used to advantage espec-
ially if longer periods are required, for
example in some colour processes, where
4min development is nceded. R, was
adjusted for cach timer to give the required
period. The accuracy with which R, is
adjusted is a matter of choice but the pro-
totype was adjusted to give an accuracy
of + 2secs and this has been maintained
over a period of several months. No temp-
erature cycling has been attempted as the
timer is used in the near constant tempera-
ture environment of a darkroom.

When a logic “17 is applied to the anode
of D,, Tr, and Tr, are switched hard on
and Tr, is consequently switched off, the
output voltage at the cathode of D, being
ov.

When a logic “0” is applied to the input,
C, charges through R, the charge being
siowed down and linearized by Miller effect.
After a period of time the output voltage
reaches approximately rail voltage, Tr,
and Tr, being cut off and 7r; hard on.
The input diode D, prevents C, charging
via the low output impedance of the
controlling logic whilst D, is used to
combine the output of all the ramp genera-
tors to the metering circuit input. The
meter will thus only “see” the ramp
generator output with the highest voliage,
i.e. the one with the least time to run.

Meter and detector. The metering circuit
consists simply of a suitable meter and

4k7

multiplier adjusted to read 10V fsd. (if
a 12V supply rail is used). The scale
would ideally be calibrated in minutes and
seconds but in practice a linear scale read-
ing 0 to 1 or 0 to 100 is quite acceptable,
as percentage of time rather than absolute
time is a satisfactory indication. The
sensitivity of the meter is only of secon-
dary importance as long as the output of
the ramp generators is not loaded to the
point of reducing the voitage gain of the
generators and thus affecting the ramp
time. A 1mA meter is suitable as of course
would be any meter of greater sensitivity.

The detector consists of a_Schmiit
trigger circuit driving a reset pulse genera-
tor. As the slew rate at the input to the
detector is only of the order of 80mV per
second a ramp amplifier has to be intro-
duced to improve the accuracy of the
detector. The bias of this amplifier is
adjusted so that only the positive end of
the ramp is amplified and adjustment of
this bias is a convenient point at which
the firing point of the trigger circuit may
be set. The hysteresis of the Schmitt is
kept small to enable the circuit to differ-
enliate between two nearly equal voltages
as may occur when two timers have been
started within a few seconds of each
other.

The slew rate at the input to the trigger
may be further increased by including a
suitable zener diode in the feed to the
amplifier base but in practice this has not
proved necessary.

The reset pulse generator is coupled to
the trigger circuit via a small value capaci-
tor and produces the necessary short,
t.t.l.-compatible reset pulse for the control
logic. Fig. 3 shows the circuit of this part
of the system.

Control logic. To control the ramp genera-
tors in the required manner the control
logic must produce six independent out-
puts, ali at logic “1” ( + 3.4V). Means
must be provided for each logic output,
in turn, to be switched to a logic “0”
{0.4V) on command from a unique input
switch. The outputs must, similarly. revert
to their standby condition (logic *1”) in
the correct order at the command of the
reset pulses.

B_O'—_——T-'Wﬂ

+12V

+5SV

ov

Fig. 3. Meter and trigger circuit. Meter can be ImA or less.
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Three dual JK flipflops are used to
provide the necessary outputs and two-
input NAND gates and inverters are used
to steer the reset pulses. as in Fig. 4. One
pair of two-input NAND gates are used
to produce fully compatible input pulses
from the input switch control. This circuit
not only produces a pulse with correct
levels, rise time and fall time, but also
ensures that contact bounce does not
causc spurious starting of several timers
simultaneously.

All the flip-flops have their K inputs
grounded and their J inputs connected to
the @ output of the previous fip-flop
except for the first flip-flop in the chain
which has its J input connected to + 5V.
Initially. with all the timers in “standby™,
all the flip-flops are in the reset state with
the Q outputs at “O" and the J outputs
to the timers at *1”.

The first operation of the switch will
set the first flip-lop as only this one has
a *“1” on its J input. On reiease of the
switch the *1" is transferred to the output
of the flip-lop thus enabling timer No.1
to start its run up and changing the J input
of flip-lop No.2 from “0” to “1”. Each
subsequent operation of the input switch
will set the next flip-flop allowing the
associated timer to run up and presciting
the following flip-lop. When the sixth
and last flip-flop is set, its Q0 output, now
at “1”, switches on the indicator transistor
and lights up the “FULL” indicator lamp.

The first requirement of the control
logic is thus satisfied. Reseuting of the
flip-flops in sequence presents a more com-
plex problem when using a single reset
putse generator for all the timers. Where-
as the output of a JK flip-flop changes at
the end of a clock pulse it is reset at the
start of a pulse applied to the reset
terminal. Thus a reset pulse of any dura-
tion long enough to ensure resctting under
the most adverse conditions would be
gated through to subsequent flip-flops and
thus reset more than one flip-flop at a time.
Gates can be delayed by including a suit-
able CR network in either the input or
output terminal but under these conditions
they may become unstable at the transi-
tion point and produce what amounts to a
train of pulses at the output; an un-
desirable state of affairs, which can be
prevented by using an inverter as the delay
clement.

The reset pulse is thercfore applied
directly to the first flip-flop (which will
always be the first 10 be reset) and via
gdtes to all the following flip-flops. The
gates are controlled by the statc of the
preceding flip-flop via inverters which act
to delgy this “enabling input” to the gates
until after the termination of the reset
pulse. In this way the gate which drives the
reset input of flip-flop “»™ will not be
enabled by the changing output of flip-
flop “n-1°" until several microseconds after
this change has occurred, by which timethe
reset pulse which reset flip-flop “1-1" has
finished.
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Fig. 4. The control logic circuit,

Thus each flip-lop and its associated
timer is reset in turn in the same order as
they were set by the input switch.

Audible warning. At the time when the
Schmitt trigger changes state, when a
timer has reached its terminal point before
being reset. the collector of Trs in Fig. 3
switches from near OV to approximately
+6V. This voltage is applied to the base of
Try in Fig. 5, which in turn switches on to
charge C,. The charge thus stored then
discharges as base current for Tr g, one
half of a multivibrator operating at a few
kHz. Try and C, thus lengthen the short
reset pulse so that the audible warning
multivibrator may oscillate long enough
for the signal (o be heard. A short “bleep”
is thus produced by the device each time a
timer has reached its final time and is reset.

Construction and setting up

No particular precautions are necessary
in construction other than those appertain-
ing to the use of integrated circuits. The
lead lengths around the ramp generators
should be kept as short as possible as there
is considerable power gain between the
input and output terminals of this part of
the unit. No parasitic oscillations were
experienced using this circuit configuration
but some of the early stages of develop-
ment showed that this particular problem
should be kept in mind. The prototype was
constructed on two boards, one with the
timers and the other all the other parts of
the system. The power supply should pro-
vide 12V at about 5mA and 5V at about
300mA for the logic circuits. No supply
stabilisation has been found necessary,
the only precaution being to ensure that
the supply line to the t.t.. circuits does not
exceed the manufacturers’ recommenda-
tions. Fig. 6 shows a suitable circuit.

On the author’s unit a small yellow
plastic box, of a type well known to most
pliotographers. was mounted in front of
and below the meter face. The inside of
this box was lined with chrome-plated

T Y5 swra7an
2 % swrapow
3 4 SNrT4paN

+12v

Fig. 5. Circuit t0 give audible warning of a timer reaching its preset condition.

. ov

+12V

Fig. 6. Power supply.

adhesive tape and two 6V. 40 mA bulbs
were mounted within the box. These bulbs
are connecled in parallel across the 5V
supply line. thus illuminating the meter
face and incidentally providing sufficient
light to obviate the use of a separate
darkroom lamp.

For setting up purposes R, the timing
resistor, should be replaced or shunted by
a resistor of aboul 220k(—a wait of
2min each time one wishes to check the
operation of the reset or logic soon
becomes tedious. Next, each timer should
be checked individually to see that the
output voltage reaches at least |1V {reset
generator not connected). With the meter
multiplier adjusted so that the meter reads
10V full scale the Schmitt threshold should

now be adjusted until the reset pulse is
generated just as the meter reaches full
scale. When, and only when, one is
satisfied that all is in order does one begin
to adjust R, 1o give the correct time. With
the threshold set as above it was found
that R, was typically |1MQ (C,= IpF)
and the value was made up of suitable
resistors  until the desired degree of
accuracy was reached.

A reset button is useful during the
setting up and testing period and if desired
can be fitted permanently. Its main use in
operation is to reset all the timers to
“standby™ when the unit is first switched
on but it can be considerced as an optional
extra. Similarly the “FULL” indicator can
be omitted as one rarely loses count of the



90

number of prints which have been passed
through the enlarger on to development.

Passible modifications

Often some photographic processes require
longer or shorter periods than the 2min for
which this unit was designed. Using larger
values of C,, time periods of several tens

of minutes can certainly be achieved with ¢

no great difficulty. One facility which

might be considered for certain applica- |

tions is the ability to switch from one
time to another as required. This can
readily be achieved by switching in various
values for VR, the threshold control, and
simultaneously switching the meter multi-
plier so that the meter always reads full
scale for full time. Should this technique be
adopted a more sensitive meter should be
used, as in the shortest time position a full
scale reading may be required from a ramp
vollage of only | or 5V. A maximum to
minimum time ratio of at least five-to-one
is readily achievable and ten-to-one can
be obtained if one can tolerate a certain
degree of non-linearity in the elapsed time
indicator. This non-linearity is mainly due
to the knee voltage of the ramp oulput
diode, D, which, while insignificant in a
10V ramp, ceases to be so when the ramp
is reduced to 1V. The use of gold bonded
germanium diodes could well be con-
sidered in this position to improve
linearity of the indicator should this be
thought sufficiently important.

The unit may be extended beyond the
six timers of the present system but care
should be taken that the loading of the
inpul switch gates is not exceeded, A gate
or inverter can be included to increase
the available fanout. Although the present
unit does go beyond the recommended
fanout for the input gate (just), no trouble
has been experienced as a result of this.

A simple multiple timer such as the one
described can find numerous applications
in industry. The timing C or R could be
switched to give a range of times.

A continuously variable control of C
or R is hardly a practical proposition due
to the number of ramp generators which
need to be ganged. Should this facility be
required the timing can be continuously
varied by means of a potentiometer at the
input to the Schmitt trigger circuit to alter
its firing point. A ganged control must be
included in the meter circuit so that f.s.d.
always corresponds to the ramp terminal
voltage. A combination of both techniques
could be used with a switched C to give,
for example, 1, 4 or 16min whilst the
threshold contro! would give a calibrated
range of 25% to 100% of the set time.
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Colour separation overlay

Generation of television picture “‘insets”

by Gwitym Dann

An everyday use of colour separation
overlay is seen in news broadcasts where
a framed area behind the newsreader is
filled with picture material which can be
changed with each different news item.
A conductor may be seen surrounded by
close-up shots of various musicians, Or
dancers can be given a background which
may range from street scenes to pictures
of faraway places either in the form of
stills, or from film or video tape.
Fundamentally, all that is required to
achieve effects of this nature is a high-
speed switch which will change-over the
signal from a camera looking at the fore-
ground figure to one from a video source
providing the new background material.
Fig. 1 shows the basic requirements. As
distinct from the cuts between video
sources performed as a manual operation,
this switch must change-over as the

.scanning beam passes the image boun-

daries between figure and background or
vice versa.

We must now consider how the
switch may be given information so that
it will change-over at these boundaries.
Before the advent of colour television,
overlay was attempted by arranging a
brightress or contrast distinction between
the foreground figure and its background.
The sudden change in the camera signal
as the scanning beam passed over the
figure/background boundary was used
to initiate a pulse which controlled the
electronic switch, as indicated in Fig. 2.

From a practical point of view this
system required that the figure should be
overall light in tone against a background
that was as evenly dark as possible. Only
the simplest of effects could be achieved
in this way and the resulis were un-
satisfactory mainly because the lighting of
the foreground figure had to be very flat
in order to avoid shadows. Shadows,
after all, might have the same tone as the
background and this could result in the
inserted background appearing in quite
the wrong places. Worse still, an open
mouth would be a shadow area and it
was practically impossible 1o avoid the
new background being seen therein.

The next step was to make use of

output of output of
foreground auxiliary
camera camera
P : G <& —
electronic
switch
E
"h 1o vision
iy i mixing
circuits

Fig. 1. Basic requirements for an overlay

System.

colour distinction between the foreground
figure and the background, albeit with
monochrome cameras. The figure was lit
with yellow light and the background
with blue. Two cameras were then set
up so that they received an identical
image by mecans of an optical beam
splitter, By fitting one camera with a
yellow filter and the other with a blue,
it was possible to derive a much more
precise switching signal and a much
more successful overlay resulted. This
ingenious system was, however, opera-
tionally clumsy and difficulties in setting
it up made it an unattractive production
adjunct.

The introduction of colour television
naturally re-opened the possibility of
making use of colour discrimination
between the foreground figure and its
background, especially as the colour
camera had the buili-in ability to provide
accurately registered images of red,
green and blue components of the scene
being viewed. It was fortunate also that
in the colour television system there exist
signals which embrace parameters of both
colour and brightness, namely the colour
difference signals, B—¥, R— Y and G-Y.
The choice of one of these signals for use
in an overlay system is dictated by other
than purely electronic considerations. The
foreground figure will inevitably exhibit
flesh colouring and we must choose a
colour which is completely different for
his or her background. A little thought
will show that blue would be a suitable
choice of colour which is remote from
that of normal flesh. Additionally of
course, we must forbid to the artiste any
dress material or accessories which are
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blue in colour. From this it follows that
the chosen colour difference signal will
be B—Y and it is interesting to consider
the values of this signal for the whole
range of colours which may be seen by
the foreground camera.

The B—7Y values of signal voltage for
each colour of the standard colour bars
and those for white, black and grey are
shown in Table 1. If these valucs are
plotted as shown in Fig. 3, it will be seen
that a datum may be drawn for which
the value of blue is on one side and the
values for the other colours, including
white, black and grey, are on the other.
Applying the B—7Y signal to a suitable
voltage discriminator will therefore result
in a keying signal which can be used to
control the electronic switch of an overlay
systern,

The basic requirements of an overlay
system utilizing the principle of colour
separation have now been described. It
will be apparent that no great electronic
complexity is involved. The necessary
hardware is a comparatively small
addition to the circuitry of a television
studio. In a practical situation however,
comprehensive switching facilities have to
be provided to gain access to a number
of different video sources together with
means of controlling the operating level
of the voltage discriminator,

It may perhaps be mentioned that
considerable care has to be 1aken in
installation to ensure very exact coinci-
dence in timing the arrival of signals on
each side of the electronic switch. Errors
in this connection could result in dis-
placement of the foreground figure image
with respect to the “hole® which has
been “punched” in the inserted back-
ground.

It is of course necessary for the blue
backing behind the foreground figure to
have certain requirements as regards hue,
saturation and luminance. Stated simply
the hue should approximate to the peak
response of the system’s blue channel.
Paint manufacturers can be asked to
provide a paint with specific LE.C.
co-ordinates but a certain amount of trial

Table 1. Values of R, G,'B and Y with
corresponding values of B-Y.

R a B e e =Y
Yellow 1-0 10 0 (089 [~089
Cyan 8] 10 10 (07 03
Green ] 1.0 0:59 |~0-59
Magenta | 1-0 0] 1-0 [ 041 0-59
Red 10 o} 0 |03 |-o3
Blue (o] o] 10 (O 089
White +0 1-0 1-0 | 1:0 0
Black o] [o] o] 0] 8]
Grey Q5 (opla | S MerE (o]

and error is involved. The final hue and
saturation may depend on the material
to which the paint is applied and also
on the need to introduce fire-resisting
additives. '

Studic lighting rnust provide sufficient
luminance in the blue backing so that
a satisfactory signal-to-noise ratio is
provided in the blue channel. However,
care must be iaken to ensure that the
lighting level on the backing is not
excessive because reflected light tends to
creep round the profile of the foreground
figure. This effect is known as “rimming”
and if severe, can be quite unpleasant in
the final result. Furthermore this blue
outline can make determination of the
correct switching level somewhat difficult
and because of the poor definition of
outline an aberration known as “tearing”
can occur. A certain amount of blue
rimming is usually accepted as an in-
evitable feature of colour separation
overlay. It may be reduced to a satis-
factory degree by increasing the physical
separation between the backing and the
foreground figure, but it is unfortunate
that studio-floor conditons do not always
allow the necessary degree of separation
to be achieved.

As described so far, the requirement
has been one where the foreground figure
occupies an appreciable portion of the
television frame as in the case of news
broadcasts. Where trick shots are involved
such as a dancer seen floating over rool
tops. she has 10 be small in the frame
and this means that her blue backing has
10 be correspondingly large in area. In
addition it will be necessary for an
appreciable area of floor to be given blue
treatment.  Under these conditions,
reflected blue light will tend to suffuse

the figure of the dancer and it is extremely.

difficult 10 avoid a somewhat unnatural
effect. Fortunately however, motion of the
figure and perhaps the background tends
to reduce the subjective awareness of
this blemish.

Piclure material intended for use as a
background in colour separation overlay
has fixed dimensions with respect to the
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Fig. 3. B-Y values from Table I showing
diseriminating datwmn.

television frame. There is no simple or
direct way in which it may be changed
in size or offset so that it appears in only
a portion of the final composite picture
as seen by the viewer. In news broadcasts,
for example, the required material is
provided by slide transparencies and it is
necessary for the reduction in size and
offset to be obtained optically, in the
transparency scanner. )

In other programmes the requirement
may be for a full-size picture of a
remote interviewee to be seen as if on a
large-scale monitor beside the interviewer.
To achieve this the incoming material is
displayed on a “behind-the-scenes”
monitor. An auxiliary camera is then
trained on this monitor and the shot is
adjusted so that the incoming picture fits
the overlay blue area beside the inter-

\ Auxiliary camera

Fig. 4. Auxiliary monitor and camera set-up to allow offset

and reducrion in size of incoming picture for overlay.

To overlay switch
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Fig. 5. Studio arrangement for overlay of full-size picture into part of frame.

viewer. This is illustrated in Fig. 4. The
signal from the auxiliary camera is now
the one which is fed to the overlay
equipment for insertion as a background.
Since the overlay blue area is all that is
visible to the interviewer the illusion that
he is addressing the disiant speaker is
completed by affording him a suitably
disposed monitor out of shot of the main
or foreground camera. The set-up as
shown in Fig. 5 and Fig. 6 schematically
shows the signal paths to the overlay
switch.

Earlier in this article, good reasons
were given for the choice of blue as the
colour of the backing in colour separation
overlay. This is because blue does not
appear in normal flesh tones. However,
reference to Fig. 3 will show that an
equally satisfactory switching datum can
be drawn with respect to the colour
yellow. While it can be shown that
yellow in this connection has a measure of
discrimination against caucasian flesh
tones, it would not be a satisfactory
colour for the backing if the foreground
figure had blond hair. The availability of a
B—Y signal in the television System is
another reason why the colour blue is
almost universally adopted for use in
colour separation overlay.

In some types of television production
it is not always required to use overlay
continually and it may not be desirable
or arlistically pleasing for other cameras
to show viewers the rather vivid blue
backing. This difficulty can be avoided
by using a neutral backing which can
be given the required blue colour by
lighting methods. This may be by means
of suitably filtered projectors from the
front or alternatively by rear projection
on to some translucent material. When
overlay is not required, the backing may
be illuminated by light of another colour.
Rearward illumination of a translucent
backing with blue light results in con-
siderably less blue rimming of the fore-
ground subject. Future developments in
the process may make increasing use
of this method when studio conditions
allow.

Although colour separation overlay as
a process has been available to the
broadcaster for many years, its full
capabilities have never been fully explored
and it may be interesting to consider why
this is so. Day-to-day use of the system
in news broadcasts involves minor addi-
tions to existing production routines;
anything beyond this can involve a great
deal of preparation and planning. More-
over it is by no means certain that the
results will be satisfactory and there may
be a good deal of time-consuming
rehearsal before success is achieved. Inan
industry where. as elsewhere, lime is
money, uncertainties are anathema and
there is a preference for old and well-
tried methods where success is more
assured.

One of the criteria involved is whether
the effect is required to deceive or merely
to produce a dramatic or spectacular
result. In the former, success will only
be achieved if the viewer is unaware of
trickery and this means that a natural
effect must be obtained. In the latier case
however, naturainess is not essential and
it will not matter if the viewer recognizes
the effect as an intended gimmick.

An example of the unexplored
possibilities of colour separation overlay
is its use in providing a substitute for
conventional scenery. An actor can be
made to appear in a variety of settings
obtained from still photographs or moving
film which would pass for the real thing.
The producer however, is unlikely to be

background
foreground video
SOmeLg source
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electronic |

switch
to vision
> mixing
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Fig. 6. Signa! paths for overlaying full-
size picture in par: of frame.
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satisfied with the single viewpoint or size
of shot which is forced on him by this
arrangement. For example, he would be
unable to cul to another camera with a
different view of his actor because, unless
the scenery is very distant, it too ought
to change its appearance or perspective.
There would be other difficulties from a
production point of view but these are
beyond the scope of this article.

Colour separation overlay can be
successfully used to take the place of
back-projection methods where a maoving
background must appear behind actors
who are seen riding in a train or motor-
car. Once again there is a difficulty in that
we expect to see such a background out
of focus compared with the foreground
actors. This is achieved almost auto-
matically with back projection of film due
to the rearward spacing of the b-p screen.
With overlay, the moving background
would, unless special methods are
employed, be as sharply in focus as the
foreground actors and the effect would
not be completely natural.

Colour separation overlay has been
more successfully employed in the field
of light entertainment. It can easily
provide a fying-carpet illusion. an artiste
appearing with his “other self” or the
turning of a magazine page to disclose
a new and moving scene.

It will now have been made clear that
successful use of colour separation over-
lay depends on a large number of factors
outside the field of electronics. It is a
further example of the engineer’s dilemma
in that, having produced a clever device
he not only looks for someone to use it,
but to see it achieve its full potential.

Binding WW
volumes

if you wish to have your 1973 (or earlier)

volume of Wireless World bound by our
publishing company, please send it Lo
Press Binders Lid, 4—a liffe Yard,
Crampton Street, Walworth, London
SE!7, with your name and address en-
closed. Also, piease confirm your order
and send it with the remittancc (£2-25
cach volume plus 22p VAT, making
£2:47) 10 IPC Electrical-Electronic Press
Ltd, Binding Department, Room il.
Dorset House, Stamford Street. London
SE1 9LU. Please allow usup to ten weeks
for delivery.
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Instruments Electronics Automation

Exhibitors, exhibition details and new products

The 10th International IEA exhibition is t

o be held at Olympia, London from May 13 to

17 and this year has approximately 600 exhibitors represented by over 300 companies.
Opening time is from 9.30 a.m. to 6 p-m. and admission is free. The organizers of the
show, Industrial Exhibitions Ltd, state that increased stand size, keen overseas interest

and heavy bookings stimulate confidence that the UK”
one of the electronic industry’s major international e
distributors at the exhibition is shown below. In ad
publishers, banks and ancillary services to the electro
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Aveley Electric Ltd

B & K Laboratories Lid
B & R Relays Lid
Bailey Meters and Controls Ltd
Barden Corporation (UK) Lid
F.W.0. Bauch Lid
Bayham Led

| Belix Co Ltd
Bell & Howell Lid
Belling and Lee Ltd
Bifurcated & Tubular Rivet

Co. Lid

Blakeborough. J.. & Sons Lid
Blundell Harling Lid
Bofors Electronics Lid
Bourns (Trimpot) Ltd
Bowthorpe-Hellermann Ltd
Brady, W. H.. & Co. Ltd

di

Bristol Automation Lid

Britec Elesta

Britimpex Ltd

British Brown-Boveri Ltd

British Insulated Callender’s
Cables Lid

British Oxygen Co. Lid

British Standards Institution

Brookdeal Electronics Ltd

Budenberg Gauge Co. Lid

Burgess Micro Switch Co. Ltd

Burnt Hill Electronics Ltd

Bury-Brown International Ltd

C.G.S. Resistance Co. Lid

C.P. Clare Electronics Ltd

Calcomp Century Data

Cambion Electronic Products Lt

Camco Lid

Cannon Electric (GB) Ltd

Cherry Electrical Products (UK)
Lid

Chinaglia (UK) Ltd

Columbia Industrial Developments
Led

Compuiing Techniques Lid

Controls & Automation Lid

Comish Sign and Manf. Co. Lid

Counting Instruments Ltd

Coutant Electronjcs Ltd

Critchiey Bros Ltd

Crouzet Ltd

Croydon Precision Instrument Co.

Culton Instruments Lid

D.G. Controls Ltd
D-Mae/CEC.Lid

Dana Electronics Lid
Danbridge (UK) Ltd
Data General Lid

Data Laboratories Lid
Dated (UK) Led

Datron Electronics Lid
Daturr Ltd

Davall, S., & Sons Lid
Davian (Electronies) Ltd
Davu Wire & Cables Lid
Dept. of Trade and Industry
Diamend H Controls Lid
Digicon Electronics Ltd

s domestic troubles will not disrupt
vents. A list of manufacturers and
dition to these there will be several
nics industry present.
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International Instruments will be showing the new Radiometer
type BKF10 distortion analyzer. Designed as an integrated test
system for audio equiprment, its readouts include percentage
distortion, frequency and signal-to-noise ratio. A self-contained
sweep system allows amplitude response lo be plotred (top lef1).

Allied International are expected to have the Elecirovert "Minipak”
automatic wave-soldering machine on view (bottom left).

Type BRIOO d.c. resistance bridge from J. J. Lioyd Instruments
swill grade resistors into pre-set bands with 20 p.p.m: accuracy

e
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Traffic information broadcasting
in West Germany

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

University College of Swansea

The use of v.h.f. car radios with tone decoders will
information reception. The system illustrates the u

type of analogue modulation.

The Wireless World a few months ago!
surveyed some of the possibilities of broad-
casting traffic information to the motorist
and outlined the principal factors which lay
behind various proposals. Since that time
tests by the European Broadcasting Union
have led to the recommendation of the A R]2
(auto-motive radio information) system
conceived by Blaupunkt in W. Germanv.
This system has been undergoing steady
development over the last few years so that
tests of the system are at a very advanced
stage and not confined to small areas ora
single town, but indeed cover the whole of
W. Germany.

The writer had the oppertunity to try the
system quite independently with a current
v.h.f. car radio and a fully developed ARI
adaptor—which will be described—fitted
as a normal car radio installation. The unit
was used across part of Europe and listening
tests were favourable, as indeed the EBU’s
must have been.

The techniques® behind the system are of
special interest as the system makes use of
digital techniques within an essentially ana-
logue system. This move towards digital
techniques in domestic systems will doubt-
less show a marked increase in the near
future.

The system

The aim of the Blaupunkt v.h.f. radio
system is (o make use of the existing net-
work of v.h.f. transmitters and appropriate
car radios in the country wishing to intro-
duce an ARI system. When an existing
v.h.[. transmitter is adapted for the system,
it is called a traffic information siation.
Because there is usually more than one
programmeinany regional area of a country,
not every transmitter need be allocated,
and in West Germany the allocation is
about one in three. Short regional traffic
information messages are then broadcast
by these stations, as the need arises. The
station is also identified by its transmission
of the third harmonic of the 19kHz v.h f—

[¥EAE

f.m. stereo pilot tone, namely 57kHz (see
Fig. 1) which can also be amplitude modu-
lated in the manner described below. The
additional tone does not cause interference
with stereo transmissions. This identifying
signal enables the traffic information station
decoder attached to a v.h.f. car radio to
recognize such stations. We then have the
following choices:
1. At home, no changes to the programmes
! are apparent, except that one knows one’s
local traffic information station, and can
receive so-called strategic traffic inform-
ation.
2. In the car, with a “decoder”, one can
recognize traffic information stations in all

regions, but has still a free choice of listening.

3. The additional transmitter identifying
signal enables automatic functions to be
introduced for the motorist, some of which
will be referred to.

A great deal of discussion on all the possi-
bilities of this scheme is possible, but
probably sufficient has been said so farto
give at least the general idea on the system
aims.

Transmitter modifications

The principal modifications to the existing
v.h.f. transmitter which is to be marked as a
traffic information station are sketched
in Fig. 2 and are:

SIS =

; |

provide varying degrees of automatic traffic
se of digital techniques within the accepted

® The 57kHz pilot tone.

@ Additional 1L amplitude-modulation
tones, obtained by division of the 19kHz
pilot tone.

® A rtraffic information desk microphone
which switches on the Lf. tones when it is
in circuit.

The tones, A, B, C, D, are called
“regional tones™. Although four are shown,
there could be more or less. A transmitter
in region A would use the A tone, marked
as 23.75kHz, a transmitter in region B
would use the B tone, etc. The additional
tone, marked DK (125Hz)}from the German
Durchsagekennung which has  been
translated as “message only marking”, is
an additional identifying signal from the
transmitter which enables the car radio
decoder to do more than just listen. The
DK tone modulation depth is kept to haif
that of the principal regional tone, which
allows a 57kHz modulation depth of up to
60% without the likelihood of over modu-
lation. The DK tone cannot interfere with
the programmes, as it only appears during a
traffic information broadcast.

Vehicle decoder

This is an optional extra to the car radio,
but is of course the extra which provides
the service the system is designed for. The
following levels of sophistication exist, in
ascending order:

difference
i pilot
. tone .
| AR | station
' tone
o , . i}
) 15 19 23 38 B3 57
T (kHz)

Fig. 1. Modulation spectrum of v fi=f . stereo transntitier with traffic information

pilot rone.
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1. Station indication only. The decoder
indicates which stations being received
are traffic information stations by recogniz-
ing the 5 Tk Hz identifying signal.

2. Regional station indication. The decoder
will recognize only stations on a regional
basis, by recognizing the 57kHz signal
and the regional modulation tone.

3. Regional indication and message only.
In addition to recognizing stations the
decoder controls the audio output of the
existing radio so that only traffic messages
4re heard.

4. Automatic set tuning, regional station
recognition and message handling. In add-
ition to all the recognizing, etc., automatic
rewrning of the receiver for the purpose
of the message is possible.

The first three levels are operated by
the available demodulated f.m. signal (audio
prior to de-multiplexing). The last system
with automatic retuning of the recciver
requires “access to the ser™, and is some-
what beyond the principle of an adaptation
of an existing receiver, but does illustrate
the sophistication which can now be offered
to the driver of a vehicle.

Decoder electronics. The efectronics used in
the system is interesting in the fact that the
decoder needs to recognize low frequency
tones fairly rapidly. and reliably. We shail
consider a specific decoder which is par-
ticularly illustrative. namely the station/
region/message type; system 3. A photo-
graph of such a decoder is shown as Fig. 5.
The general structure of the decoder circuit
is shown in Fig. 3, and this demonstrates
the action the unit provides.

For example, by means of a tape record-
ing outlet, the existing audio in the receiver
is diverted through the decoder and the
audio switch (the unit marked in Fig. 3).
Depressing switch “RD™ of the push
buttons keeps the switch on and theradio
works normally. Depressing the switch
«§K* (traffic information station), means
that the receiver only operates when a traffic
information station is received (because
of the 57kHz).

Depressing instead a regional button,
“A” for example, means the switch only
operates when the selected regional station
is tuned in. In other words the receiver is
muted except when the driver tunes into an
appropriate station. This action requires
the rapid response action just mentioned,
because the audio needs to come “alive”
as the set is tuned. The indicating lamp on
the decoder also helps here, and also a.f.c.
on the receiver is assumed. On the other
hand the system acts as a tuning aid to the
driver, especially in a congested v.h.f.
spectrum.

The final sophistication in this system is
when button DK is depressed. This holds
off the audio, even in the presence of the
$7kHz andthe regional tone.untilthe 125Hz
message tone appears. The car radio will
then only apparently turn on during a traffic
information message.
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Fig. 4. Functional organization of thedecoder cireuirs.

A more detailed diagram of the arrange-
ment for this type of decoder at the present
time¢ is shown as Fig. 4. Apart from the
logical connections, three main paths are
evident, which clearly look for the three
main indication signals from the traffic
information transmitter, namely (i) the
57kHz pilot tone, (i) the regional modu-
lation tone in the range 20-60Hz, and (iii)
the message tone of 125Hz.

The 57kHz tone is conventionally filtered
and envelope detected, and will light the
indicator lamp with either the RD, or the
SK button depressed. The modul ation tones
are alsoobtained from the envelope.

The regional tone signal, if selected with
a normal active tuned circuit or with a nar-
row band phase-lock loop, would have a
response time which would be too long 1o
enable the tune-in feature described above
to be used. For instance, the response time
in the worst case could be of the order of
0.5s. which is far too long. To overcome
this problem a digital technique is used,
as indicated in Fig. 4 which can beexplained
as follows. The regional modulation tone is
pre-selected in an active bandpass filter
covering the possible regional frequencies
which are in the band 23.75 to 53.98Hz
in the existing West German scheme. The
resulting sine wave is then sharply limited
Lo form asquare wave at the tone frequency.
The positive going edge, say, is then used to
start a square wave oscillator running at

some six to ten times faster than the input
tone. The number of oscillations within
half a regional tone period are counted.
This count is at the same time compared
to a preset count set by the regional button,
A, B, ... ,etc. If the two counts are equal
at the end of one half period a “yes" is regis-
tered. by which means the frequencies can
be discriminated. In other words the system
acts as a frequency discriminator with a
response time of the order of one waveperiod
of the frequency being selected, in this case
a few tens of milliseconds, which of course
is very much shorter than the fractions of
a second referred 1o earlier. Since the modu-

Fig. 5. Stationfregion/message ARI
decoder connected 10 v.h.f. stereo receiver.

lation tones and the transmitter pilot tones
are exactly synchrenous, it is possible, by
using techniques similar to that just des-
cribed, to signal a very large number of
tones with equally rapid unambiguous
recognition.

The selection of the message tone of
125Hz uses a synchronous detecting phase
lock loop. This gives a better performance
with regard to signal-to-noise ratio at the
expense of slower acquisition. For instance,
the message tone only appears during a
message, and not during a tuning operation;
also it is at & lower level of modulation and
is the most likely tone to be subject to inter-
modulation by the message speech.

The unit shown as “logic® carries out
the operation of turning the “ARI* light on
at the right time, and operating the audio
switch according to the control button
positions.
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V.h.f./u.h.f. notes and news

The remarkable tropospheric ducting con-
ditions on January 19-21 brought “wide-
open” band conditions for many amateurs
using v.h.f. and u.h.f. bands and resulted
in what was probably the first contact with
this mode between England and Austria
at a frequency above 1GHz when G4BEL
and OE20ML made contact onthe23-cm
band over a distance of 640 miles. Other
examples were the exchange of slow-scan
television pictures between several British
and West German amateurs on [44MHz
at distances up to about 530 miles; there
were many |44MHz contacts southwards
to Spain and eastwards to Poland. An
analysis published by Professor Walter
Dieminger, DL6DS of :he Max-Planck-
Institut fur Aeronomie, of atmospheric
conditions over Berlin shows a pronounced
inversion at heights of about 3km on the
19th, dropping to about |km on the 20th
and 2 1st and then gradually rising again.
British amateurs must envy the frequent
tropo ducting conditions that exist in such
areas as the eastern Mediterranean pro-
viding excellent paths,forexample, between
Cyprus and Israel.

On the 13-cm band (2304MHz) two
Czechoslovakian  stations (OKIWFE
and OK1KIR) have made contact over a
distance of 243km; OKIWFE uses a
0.8-watt transmitter, a receiver with
Schottky diode mixer and a 1.8-m para-
bolicdish aerial.

The GB3VHF beacon station at
Wrotham, Kent has changed frequency
1o 144.15MHz in accordance with the
new band plan.

Sic transit gloria DX?

Activity on h.f. bands recently under-
lines the steady reduction in m.u.f. as we
approach another sunspot minimum.
[4MHz has been closing early and on
many days 21MHz opens only for north-
south paths. !

Recently Katashi Nose. KH61J of
Hawaii has written nostalgically in CQ
of long-distance working on the h.f. bands
in the thirties: “Time was when skill, know-

how. luck and patience were the halimarks
of a DXer. Today I'm afraid it is who you
know and how much you can buy. Organ-
ized DXing (expeditions, special schedules
etc) as we know it today is a postwar
phenomenon only 25 yearsold. The*golden
age of DX’ was 1934 to 1939 —AC4YN
from Lhasa, Tibet, ON4CSL ‘the voice
of the Belgian Congo'—such things as
11-year cycles had not yet been conceived.
ZS2A was S9 on TMHz. There was no
pressure, stations were there for the digging
—none of the pettiness and snarling;
characteristic of the phone bands today.
If someone stole your DX from under you,
you admired his skill, but then most of the
serious DXing wasdoneby c.w.”

He continues: “I remember August 31,
1939 very well. I worked Europeans never
before possible from Hawaii. DX was
never the same after that. After the war—
the day of the manufactured contact and
the Master of Ceremonies had arrived.”

Most active h.f. amaleurs, even though
they may not agree that pleasant DXing
died as early as 1939, will understand the
sentiments of KH61J. Perhaps one of the
reasons was the introduction after the war
of “single-channel” working where every-
one knew the frequency on which thedistant
station would be listening—a very effective
system when there is no great competition
1o work a particular station but leading to
anarchy when a rare call-sign appears.

Top band activity

Despite the general belief that low sunspot
activity always means good conditions
on 1.8 and 3.5MHz, Stewart Perry, W1BB
does not rate the 1973/74 Top Band season
as pood as the year before and reports
very variable conditions. Nevertheless
by January 31 he had worked 32 countries
compared with 30 the year before. In his
“Bulletin” he reports that Phil Ashton,
G3XAP has now compleied his “worked
all continents™ but contacting VK6HD
after two years of effort with 9 watts input:
now he intends trying to do it all again
but this time with 5 watts. Many amateurs
must have envied the aerial system at
W2WLN/2 during ARRL 1.8MHz tests:
a Lwave insulated vertical with 300-ft
radials every 3 degrees {120 radials) and
two Beverage aerials 1000ft long towards
Europe and terminated in a 120-radial
carth, Apparently this is a United States
Coastguard centre used to test Loran-A
transmitters. F. J. (“Dud”) Charman,
G6CJ has an interesting theory that at the
critical sunset/sunrise periods, ionospheric
tilts can produce conditions where signals
arrive at significantly higher angles 1han
at other times and that when this happens
dipole type acrials can be more effective
than long-wire aerials designed for low-
angle reception. He believes this applies
to most h.f. bands but that these periods of
“focusing™ with the ionosphere tilted from
a lower (day) height to-the higher (night)
height are quite short.
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Marconi centenary

Guglielmo Marconi is on record as saving:
“You know 1 have always considered my-
selfl an ‘amateur’™ and once wrote in
Wireless World “1 consider ihe existence
of a body of independent and often en-
thusiastic amateurs constitutes a valuable
asset towards the further development of
wireless telegraphy”. To mark the cen-
ienary of his birth aspecial amateur station,
GB2MT, operated from April 25t028from
the house at 71 Hereford Road, Bayswater,
London, where Marconi lived from 1896 to
[897; it used 3.5, 14 and 21 MHz s.s.b.
Italian amateurs have been operating a
centenary station, 1I4FGM, from near
Bologna, Italy where Marconi was born
onApril 25, 1874,

Amateur growth continues

Amateur radio licences in the UK at the
end of 1973 totalled 23,779. representing
an increase of 1,692 during the year. Since
most of the mobile licences are held by
amateurs also holding afixedstation licence
the total number of British amateurs was
about 19.500. The Class B licences (v.h.[./
u.h.f. telephony only) continue to increase
more rapidly than the long-established
Class A licences, although the rate of in-
crease was alitlelessin 1973 than in 1972.

end- end- end-
1971 1972 1973
Class A 14,065 14,462 14.930
Class B 3012 3718 4328

Class A/mobile 2,666 2,854 3.081
Class B/mobile 545 826 1,176
Amateur television 214 227 254

It would be interesting to know the age
distribution of people taking out a licence
for the first time: there is a general belief
that the hobby is attracting fewer young-
sters. One indication isthat although RSGB
membership has remained roughly the
same during the 1970s (about 16.500),
associate membership {(mostly youngsters)
has dropped from about 1,500 to just over
1,000,

In brief

The annual convention of the Northern
Radio Societies’ Association is being held
this year on Sunday. May 12 at the Belle
Vue Pleasure Centre, Manchester . . .
Other mobile rallies during May include:
May 5 Spalding Tulip-time rally at
Surfleet; May 12 South Leicestershire
at  the Westfield Activity Centre,
Hinckley, May 19 Northern mobile rally
at Victoria Park Hall, Keighley; May 26
Hull mobile rally at Bishops Burion ... The
annual reunion of RAOTA (Radio
Amateur Old Timers’ Association) is on
May 17 at the Bonnington Hotel, South-
ampton Row, London WC1 ... GB2ITU
will operate May 9 to 19 from Tonbridge
Schoo! . . . The third convention of the
British Amateur Radio Teleprinter Group
is on Saturday, May 18 at the Village Hall,
Meopham, Kent . ..

PAT HAWKER, G3VA
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Alarm circuits

Sensing, processing and indicating

by J. Carruthers, J. H. Evans, J. Kinsler and P. Williams

Paisley College of Technology
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As well as introducing series 13 of Circards this article touches on the concept of

data domains

In this topic the viewpoint changes. Pre-
viously in Circards, circuits have been
described as separate entities, with the
articles laying a foundation, and the cards
showing the practical alternatives. The di-
lemma is that the title used here, though
commonly applied to the topic, can be mis-
leading. This is because so many “alarm
circuits” have several identifiable sub-
sections each of which can be readily classi-
fied under headings such as those of pre-
vious series e.g. Schmitt trigger and astable
circuits, Even heading this article “Alarm
systems™ might confuse since it could con-
vey the idea of a conglomeration of alarms..

A typical alarm arrangment is shown in
block diagram form in Fig. 1. An alarm
signal is required from some output trans-
ducer when the signal from an input trans-
ducer indicates a particular fault condition.
The intervening blocks are required to pro-
cess the signal representing the fault con-
dition, to detect a particular voltage/current
level which is an analogue of the input
parameter, and to deliver power (o the out-
put transducer. Before considering each of
these sub-sections individually, there is a
general principle which can be very helpful
in considering such systems— the concept of
data domains.

Data domains

linformation on physical systems is obtain-
able in the form of physical quantities such
as force, distance, energy. The required
information may often have to be obtained
by monitoring some more complex property
involving a function of the more common
parameters. In few cases is the information
in such a form that it can be conveyed and
displayed directly. It has to be transmitted
through some medium or series of media
first. To the practising engineer the medium
is not the message but rather the barrier
that hinders the appearance of that message.

In passing through these media the in-
formation takes on new forms or dimen-
sions. For each new set of dimensions we
may postulate a domain in which the data
exists. Within that domain there may take
place further conversions without going
outside the domain. Thus the first main
division is between inter-domain and intra-
domain conversions. The division is arbi-

trarysince theselection ofdomain interfaces
is arbitary. One possible division is dis-
cussed below but readers may have their
own ideas on this.*

For the purpose of this article, the do-
mains are determined by the following
considerations; is the data (a) continuous
or discontinuous and (b) instantaneous or
not. These conditions applied to electrical
phenomena provide us with four domains.
Inaddition there is the much larger physical
domain (P) containing all non-electrical
data. For other disciplines it is this domain
that would be sub-divided into more con-
venient packages, as for example the heat/
light/sound divisions of physics. The elec-
trical domains are thus

Non-
Instan- instan-
taneous taneous
Continuous A t
Discontinuous D; D,

An 4 or amplitude function e.g. voltage/
current/resistance. is an electrical signal
precisely and continuously related to some
other function which may or may not be
within the 4 domain itself. It has an instan-
taneous value which is a measure of some
property of the unknown. An example is
the electrical resistance thermometer where
the resistance (4 domain) is a continuously
variable function of the instantaneous tem-
perature (P domain) i.e. a P-4 domain
CONVeErsion occurs.

A 1 function is also continuously variable,
but to represent the data a finite time must
elapse i.e. it is not instantaneous. This pro-
perty should not be confused with the finite
delays imposed by the physical limitations
of systems, which prevent the instantaneous
change in an A function. A ¢ function will
have corresponding delays in responding to
changes in the data, but even with a fixed
input requires a finite time to complete ihe
conversion. An example is an oscillator

whose frequency is proportional to a voli-
age. To determine that frequency at least
one period must elapse (often many) and
the data conversion is non-instantaneous.
Such a voltage-controlled oscillator is per-
forming an A-r conversion, the amplitude
of the output waveform being irrelevant as
all the data resides in the time-function.

Conversions may take place through
more than one domain, and the shortest
roule in a system is not necessarily the best.
If we wish, for example, 1o convert from
temperature Lo frequency (a P-1 conversion)
we can do so by constructing an oscillator
whose frequency is temperature dependentt,
or we can use a thermocoupie to generate a
direct voltage that, amplified, controls a
v.c.o. The latter can be considered as a
P-A-A-1 conversion with the voltage ampli-
fier being an 4-A converter i.e. input and
output both existing in the ampiitude or A
domain. Better linearity of frequencyagainst
temperature could be achieved in this
second approach.

Where the data is required in digital i.e.
discontinuous form, a similar distinction
can be made as to whether the data appears
simultancously at input and output {within
the delay constraints mentioned above) or
whether a finite time is required for the
data conversion. The two categories result-
ing are the parallel and series modes respec-
tively (D,and D,). They may also be thought
ofas a spatial and temporal ordering of the
data—a pulse train representing the data in
serial form conveys that information cor-
rectly regardless of the frequency if the
order pattern is correct. In a digital volt-
meter the data might be converted into
serial form following an initial voltage-to-

*This approach was prompted by the excellent book
“Digital Elecironics for Scientists’ by Malmstadl &
Enke {Benjamin) which proposed a slighily different
division.

$This can also be considered as a hidden form of
P-A-1 conversion since the temperature affects some
A parameter such as R, C etc.

a ihput sighal tevel
P transducer processing sensing

umpl.har’
generator

output
transducer

domain

Fig. I. Typical alarm circuit with input and
output transducers.

domaln,



100

frequency/time conversion, while it would
be stored and displayed in paralle] form.
The data domain conversion pattern would
then be A-1-D-D .

Within each domain, there may be a
great variety of possible forms for the data,
and multiple conversions can and do take
place. Even a “simple” amplificr may have
individual stages best viewed as ¥-Jand /-V
converters, while a voltage amplifier can be
regarded as a V-V converter.

Transducers

These are theinterfaces between the physical
(P) and electrical domains (4, 1, D,, D).
The range and variety is to0 large 1o cover
in such an article as this, but some obvious
examples are worth discussing. If an elec-
trical conductor is subject to temperature
variations its conductivity will vary. For
metallic conductors the temperature co-
efficient of resistance is normally positive
and the characteristic is sufficiently well-
defined to allow precision thermometers to
be based on it {(platinum resistance thermo-
meiers). For semiconductors the coefficient
may be negative or positive and of much
greater magnitude though generally less
well defined. This makes devices such as
thermistors, which depend on this property.
particularly useful in alarm circuits as a
relatively sharp transition takes place in the
resistance value and switching of a load is
simplified.

If such a resistance which depends on a
physical parameter is incorporated in a
bridge circuit (Fig. 2) then by suitable selec-
tion of the other resistors the critical resist-
ance value of the transducers may be made
to correspond to the bridge balance point.
Any high gain differential input amplifier
may be used to detect this change of polarity
about the balance point, providing a large
output swing. Addition of positive feedback
provides hysteresis, minimizing the output
switching that would occur from noise or
other stray input signals, when close-to-
balance comparators or general-purpose

bridge
supply -

output

Fig. 2. Bridge circuit for including a sensing
resisior.

operational amplifiers may be satisfactory
in such applications.

Other physical parameters may affect the
resistance of particular conductors and
semiconductors. Forexample a polycrystal-
line film of cadmium sulphide in darkness
has a very high resistance (> I1MQ), while
exposure 1o sunlight may drop that resist-
ance to a few hundred ohms. Where the
changes are as extreme as this, the variable
resistance could simply be placed in series
with a supply voltage and the load to pro-
vide a direct if somewhat imprecise alarm.

Other semiconductors when exposed to
particular gaseous impurities show similar
large vaniations in resistance and are now
used in gas and smoke detectors, though
they require a separate power source to
raise their operating temperature. Even the
basic resistance thermometer mentioned
above can be adapted 10 detect other
physical parameters; for cxample the flow
of air or other fluid across a heated filament
removes the heat more rapidly causing the
resistance to fall. Thus detection of fluid
velocity is a possibility.

Other transducers give a vollage or
current that is a function of a physical para-
meter; the ¢.m.[. of a thermocouple and the
current flow in a reverse-biased photodiode
are cxamples. Yet others may involve the
variation of electrical parameters such as
capacilance or inductance, coupling be-
tween coils. et¢. 1n such cases a common
alternative to the bridge technique, still
viable with the substitution of a.c. drive to
the bridge. is to make the frequency of an
oscillator depend on the variation of the
reactance used, and follow the oscillator by
some form of frequency-sensitive switch.

Following the input transducer the signal
may need to be amplified. filtered or modi-
fied (domain conversion of some form) in
some signal-processing stage prior to being
fed to a level-sensing stage. In some cases
the two functions can be combined. as
operational amplifiers having very high
gain can suffice. If the output of the level-
sensing device is insufficient in magnitude to
drive the required load then a further power
stage may have to be substituted (Fig. 1).

Additionally it may be required to cause
this output signal 10 be an audible tone or
an interrupted voltage for flashing a tamp.
Either case could require an astable oscil-
lator or similar form of genecrator (Fig. 3).
A monostable circuit may be interposed to
delay the onset of the alarm output for some
period after the appearance of the fauli
signal and logic gating would be added in
more complex systems to generate alarm
outputs that depend on a particular com-
bination of input parameters.

Thus most alarm systems can be broken
down into simpler blocks and the block
diagram of a burglar alarm could be iden-

laval

—— — b=t mMoOnostable

sehsing

Slow | .. .y tiashing lomp
astable

fast B
astable loudspeaker

Fig. 3. Arrangement for operating a lamp andfer loudspeaker.
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tical with that for a circuit intended to sense
icy conditions on a road. By appreciating
and making use of this principle, it is often
possible to make very economical designs
of alarm circuits by adapting the best in-
dividual blocks from previously published
alarm circuits. The major design problem is
then that of making the blocks compatible
in respect of supply voltage load require-
ments and the like.

Titles of cards in Series 13 are

Flame, smoke and gas detectors

Bridge circuits

Time delay and generator circuits

Level sensing and load driving
Application of 555 timer

Frequency sensing alarm

Digital alarm annunciators

Filament lamps and relays

Signal domain conversion

Pressure, temperature and moisture-sensi-
tive alarms

Security, water level and automobile’alarms
Electromechanical alarms

s : i
How to get Circards |

Order a subscription by sending £9 (UK. |
price: £10.50 clsewhere) for a series of ten
sets 1o |
Circards
1.P.C. Electrical-Electroni¢ Press Ltd
General Sales Dept.
Room 11
Dorset House
Stamford Street
London SEL 9LU
Specify which sct your order shoutd start
with If not the curreni one. One set costs
£1 UK. and £1.15 elsewhere, postage
included.
Cheques should be made payable to
I.P.C. Business Press Lid.
Topics covered in Circards are
| active filters
2 switching circuits (comparators &
Schmitts)
1 3 wavcform generators
4 a.c. measurement
$ audio circulls (equalizers. tone gon-
trol, filters) ‘
6 constant-current Circuits
7 power amplifiers (classes A, B, C, D) |
& astable circuits
9 oploelectronics: devices and uses J
10 micropower circuits
11 basic logic gates
12 wideband amplifiers
13 alarm circuils

¢ ——

Subsequent i5sues will cover digital counters
and pulse modulators. Introductory articles
in Wireless World indicate availability of
Circards, which are normally ready for
despatch on the 14th of the month, and the
Circard concept was outlined in the October
1972 issue. pages 469/70. !
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An f.e.t. curve tracer
Concluding part of a sixth-form project

by L. G. Cuthbert
Queen Mary College, University of London

It is usually easier to build and tést an +isv_

electronic system as a series of blocks. Rs

Each can then be built, connected to the S5

previous one and tested before the follow- R §Ra Re
ing one is added. Furthermore, the use of i
such blocks does illustrate the concept of . )
the curve tracer as an electronic system. ! =

Circuit description . S g
Ramp generator. The basic rampis obtained 12 é c, J e

by forming a relaxation oscillator (Fig. 7), Ik
with R, C, and unijunction Tr,. As o T

10k 56k
b AA—

O

lai
L

Sk

Rg
10k

150k

Tea

explained in the system considerations, it
does not matter that the ramp is an expo- Riz
nential rather than a linear function of oreset
time, but excessive non-linearity does =¥
mean that some parts of the trace would
be much brighter than others. The potential
divider R, R, is therefore used to reduce
the voltage on base 2 of the unijunction,
thus reducing the firing voltage. ]
The /C, is used to separate those inpu; @
parts of the ramp above and below zero
thus producing the triggering and clipped-

SEPARATION

+15V,
0

v

ramp waveforms at the twe outputs. A
small amount of gain is used on this
amplifier 10 keep the voliage swing to
about 12V and the amount of clipping is
controlled by preset resistor R,; which

@ J) trigger output

Fig. 7. Circuit diagram of the ramp generalor.

Y
output
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ramp output‘

set current

shifts the signal, before separation, by a
variable amount. Since the amplifier is REmT G
used in its inverting mode a second {to drain}
inverting stage /C, is used to reinvert
and produce a positive going ramp.
Similarly, the common-emitter stage
(R, and Tr) is used to reinvert the trig-
gering part of the waveform. Since a
fairly low-value base resistor (R) is used,
the transistor is easily saturated and a
fairly square pulse is produced.

Switch §, enabies the drain voltage to
be held at a constant value of about
11—12V 30 that the current amplifier can
be calibrated. This is explained later.

Fig. 8. Current sense amplifier.

drain

Current sense amplifier. Drain current voltage e

passing through the 1000 resistor R, input amp.1
(Fig. 8) develops a small voltage across

it, proportional to the current. This is

amplified by a difference amplifier to give

the y cutput (drain current) for the oscil- ov B _

X1 autput

o

!

Ra2
10k

Ra23

X2 output

T

e

amp. 2

loscope. Preset resistor R, enables the
output voitage to be conveniently related  Fig. 9. X-voltage amplifier.
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to the drain current. A valueof200mV/mA
is quite suitable.

To calibrate this output, the switch on
the ramp generator is set to the “cal”
position and its output connected to the
input side of the series resistor (R, . The
other side (drain terminal) is connected
through a milliammeter o0 Ry which is
varied until a current of about 5SmA is
obtained. Adjustment of R, until the
output voltage is 1V will give a calibra-
tion of 200mV/mA.

X-output amplifier. The x-axis of the dis-
play s the drain voltage so this circuit
(Fig. 9) is simply a non-inverting buffer
amplifier (to take nepligible current) con-
nected to the drain terminal. Preset
resistor R, is used to enable a suitable
calibration of the x scale to be obtained.
Unfortunately, while a positive voltage
applied to the x input of many oscillo-
scopes produces a trace movement from
left to right. as expected, on others the
reverse happens. A unity gain inverter is
therefore provided for such cases.

Staircase generator. This is a standard
transistor pump circuit driven by a dif-
ferentiating and squaring circuit. Using a
differentiating input has the advantage
that the staircase “block” is triggered by
a negative edge rather than by a pulse
and therefore it can be used in applica-
tions where only an edge is available—
for instance the resetting edge of a normal
sawtooth.

A transistor pump rather than a simple
diode circuit is used as this ensures that
each step is of equal magnitude. As
capacitor C, is loaded only by the uni-
junction and a high-impedance buffer
amplifier, negligible current is drawn from
this capacitor and therefore the steps
do not droop.

Variable resistor R, is used to alter the
voltage on base 2 of Try so that the voit-
age at which the unijunction fires can be
varied, thus changing the number of
steps before the staircase is reset.

Gate drive circuit. The output of the
staircase generator is a series of steps
starting at OV and rising in equal positive

QIFFERENTIATOR AND
PULSE SQUARING CIRCUIT

15V —

TRANSISTOR PUMP CIRCUIT
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Rag
R33 50k
EEC $——— oot
voltage
Rag D :
5 Ds
staircase 33k = \
tnput 1C5 i e
+
R31
100k amp. 1

Fig. 11. Gate drive circuit.

increments. However, the fe.t. requires
that the gate voltage should be negative
and therefore an inverting amplifier with
variable gain is used to invert the stair-
case. Since the unijunction transistor (in
the staircase “block”) does not reset the
capacitor quite lo zero, a variable offset
control (R,g) is provided so that the whole
staircase can be shifted, thus enabling a
zero step to be achieved. The gate voltage
must never be positive but there is enough
cange on this “zero step” control to shift
the waveform across zero producing a
positive voltage at the output of the
inverter. Clamping diodes are therefore
used in the feedback loop to clip the
autput o zero.

Operation

The curve tracer has been designed to
work with any oscilloscope with anexternal
x input but on some of the cheaper dual-
trace ones where the chopped-beam tech-
nique is used the display will haveamottled
appearance. This is because the electron
beam is rapidly switched between the two
traces and, as only one is being used for
this display, there will be blank parts
when the beam is being used for the other
trace. This can be avoided by carefully

BUFFER
AMPLIFIER

r:rigger
input

o

—0
staircase
emp.1 output

ov

Fig. 10. Staircase generalor.

setting the gain of both y inputs to be
identical, connecting both inputs together
and shifting both traces until they are
superimposed on top of each other.

The separate triggering pulse should
eliminate flyback problems. However, on
most oscilloscopes there is a slight phase
difference between x and y inputs so that.
even though the flyback should follow the
main trace, a small Lissajous figure is in
fact created and the flyback will depart
slightly from the main trace.

Several variable resistors are provided
and these fall into two groups: those
which are used only to calibrate the curve
tracer; those which are used to set up the
required gate conditions for the fe.t.
being tested.

Calibration

The variable controls in this category are

separation (ramp generator)

set current and ¥ gain

{current sense amplifier)

X gain (drain voltage amplifier)
and a suitable calibration procedure is as
follows:

(2) Calibrate the oscilloscope: use the
input in the d.c. mode. Remove the fe.t.

(b) Use the oscilloscope on its internal
timebase. Connect the y input to the gate
terminal and adjust the separation control
until & staircase just appears.

{c) Connect the x output to the external
x input of the oscilloscope and the drain
current output of the curve tracer to the y
input and switch the oscilioscope to the
external timebase. Set the y range to
200mV/div and put switch S, of the ramp
generator block to the “cal”® position.
.Connect a milliammeter between the drain
terminal and the set current terminal of the
terminal current amplifier. Adjust the set
current controi until the milliammeter
reads SmA and then vary the y gain resistor
of the current sense amplifier until the
oscilloscope trace is deflected 5 divisions.
The » output is now calibrated as
200mV/mA drain current.
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(d) Pt 8, in the “run” position. Use
the y trace of the oscilloscope to measure
the magnitude of the drain voltage at the
drain terminal. Adjust the x gain control
{(R;, on the x amplifier block) until a suit-
able defiection is obtained on the x axis
of the osciltoscope display.

Gate voltage conditions
A suggested setting-up procedure is:

(a) Connect the gate terminal to the ¥y
input of an oscilloscope.

(b) Adjust the step size resistor until
the required step size is obtained.

(c) Adjust the number of steps control
to get the required number of steps.

(d) Use the zero step potentiometer to
shift the whole staircase until the top (least
negative) step just reaches zero. It is
important not to raise it any more as the
clamp holds the top step at zero but the
rest would still move up, thus reducing
the step size between the top two steps.

Once adjusted, characteristics of dif-
derent f.ets can be obtained simply by
plugging the device into the transistor
socket.

Appendix

If any teachers have any difficulty with
building the curve tracer or require further
information, please do not hesitate to
contact me: L. G. Cuthbert, Schools
Liaison Tutor, Department of Electrical
and Electronic Engineering, Queen Mary
College, Mile End Road, London E1 4NS.
Telephone 01-980, 4811, ext. 719 or 561
(departmental office).

Suggested semiconductor devices

Many different semiconductor components
are suitable for this project, but the
following types are those used in the pro-
totype at Queen Mary College. Type
numbers are those of Texas Instruments
Lid, but this does not imply that this
manufacturer is particularly recommended.
Most manufacturers make equivalent or
similar components.

Bipolar transistor BC182L
Unijunction transistor  TIS 43
Fet. ZN3819
Operational amplifier  SN72558P
(2 in a package)
SN72741P
(1 in a package)
Diode 1844

Printed circuit boards and components
are available from: E. Tomlinson. 33
Manchuria Road, London SW!1.
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Farncll FG! Function Generator. [t provides sine,
square, (riangular and ramp waveforms, sweep and
burst facilities and offers programmable frequency
control. Famnell Instruments Ltd. Sandbeck Way.
Wetherby, Yorks L§224DH ............ WwW420

A new catalogue giving detailed information on the
Maxon range of low inertia d.c. micromotors is
available from Trident Engincering Ltd, Shute End,
Wokingham, Berks RGI1] 1BH .......... Wwd422

A four-page brochure is avajlable from Oxford
Instruments  describing  their Microlog-Environ-
mental Data Acquisition System. This data logging
system, claimed to be the smallest in the world,
weighs about 0.5kg and incorporatcs its own

power supply and input amplifiers. Oxford
Instruments, Osney  Mead, Oxford OX2
EES 000 0 i o - Ao B AD IR 8 NG o WW424

The lntest Linson celloscope manufactured by
A. B. Lars Ljungberg & Co of Sweden, is now
available in the UK through D. A. Pitman Lid. A
brochure describes the model 421 celloscope which
is a solid-state particle counter for hacmatological
parametcrs. D, A. Pitman Ltd, Jossamy Road,
Weybridge, Surrey ... ... ... Wiw426

The first of a series of system reports on the use
of mobile radio for communication and data trans-
mission is now available from Storno Ltd. Each
report will combine a straightforward description
together with n section of technical details. Storno
Lid, Frimley Road. Camberley, Surrey ... WW428

We have rcceived the 1974 “Tekironix Products™
catalogue and revised UK price list. Tektronix UK
Ltd, Beaverton House, P.O. Box 69, Harpenden,
H s el eI [ . WwW4329

GENERAL INFORMATION

Farnell have issued their latest short-form catalogue
describing  instruments, power supplies and
industrial control. More detailed information can
also be obtained from Farnel! Instruments Ltd,
Sandbeck  Way, Waetherby, Yorkshire L1S22
HDEH . SRR T . bl Ww432

A new shon-form catalogue issued by Arrow-Hart
gives information on the availability of Arrow
switches and controls. The publication also lists the
complete European and world-wide distribution
newwork. Arrow-Hart Lid. Plymbridge Road.
Estover, Plymouth, PL6 7PN ., ., L. WW433

The latest Heathkit eatalogue contains several new
items including a 4 channel a.m/fm. receiver.
pocket calculator and a 15MHz oscilloscope, Heath
Ltd, Gloucester GL26EE ,............. Ww434
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New
Products

Pulse generator

The model 4300 general-purpose pulse
| generator covers the repetition frequency
- range of 3Hz to 30MHz in seven ranges.
The pulse width is variable between 20ns
and 100ms and the delay when the trig-
gering facility is used can be adjusted
from less than 50ns to 100ms. Transi-
tion times are less than 5ns and jitter
on rising and falling edges is less than
0.1% of the repetition interval. The out-
put can be either + 10V into a high
impedance or +35V into 500, an adjust-
able base-line offset being provided in
both cases. Single-shot and double-pulse
modes are made available and the repeti-
tion rate may be derived from an external
oscillator. The price is £279. Solartron-
Schiumberger, Farnborough, Hants.
WW301 for lurther details

Car radar aerial

Aerials for use with car collision-avoidance
radar have been introduced by EMI-
Varian. Working at 35GHz, the printed-
circuit flat pair configuration provides
sufficient cross-coupling for direct pickup
between transmit and receive acrials to

Ww230l1

function as the local oscillator signal,
when doppler or f.m. modes are in use.
The —3dB aerial beamwidth is 5° X 5°.
the bandwidih being 34.5 10 35GHz.
EMI-Varian Lid, 248 Blyth Road. Haves,
Middlesex.

WW302 for further details

Printed-circuit miller

This small milling machine is intended
for use in design offices and similar
situations wherein single printed-circuit
boards or small proving quantities are
needed quickly. It is an adapiation of the
conventional engraving machine, in which
a stylus follows a skeich or master and
controls the movement of a milling cutter
on the material. The control of cutter
movement is manual, and a power unit is
available to drive the 12V motor. A selec-
tion of cutters is provided, and the machine
may be used to drili the component holesin
the finished board. The miller costs £160
and is available from West Hydc Develop-
ments Lid, Ryefield Crescent, Northwood,
Middx.

WW203 for further details

Signal generator synchronizer

Designed for use with the TF2015 signal
generator, the synchronizer enables the
output frequency to be set and maintained
within 2 parts in 107?, by means of a
phase-lock loop. An auxiliary output is
taken from the TF2015 to the syn-
chronizer, where its phase is compared
with that of a reference frequency. A
control voltage resulting from the com-
parison is applied to an external fm.
connection on the generator, thereby
adjusting the frequency of the generator
until it is in coincidence with the
reference. The reference frequency in the
TF21171 is set up on switches, whereupon
the signal generator is tuned until the
acquisition of lock is indicated. Amplitude

WWw302
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and frequency modulation of the signal
generator can be used while the syn-
chronizer is in control. Marconi Instru-
ments Ltd, Longacres, S$t. Albans, Herts.
WW304 for further details

Stroboscope

Type 1222A Strobotorch from Dawe can
be controlled from either its internal
oscillator or from an external pickup at
rates between 300 and 36,000 fiashes per
minute. Non-contacting pickups of various
types producing 200mV r.ms.-or more
will trigger the unit, although the trigger
input circuit prevents spurious signals
when mechanical contacts are used. The
5-10ps fiashes are produced by a 12W
xenon tube. the repetition rate being indi-
cated by meter. A puise is emitted for use
with a digital frequency meter. Dawe
Instruments Ltd, Concord Road, Western
Avenue, London W3.

WIW305 for further details

Turns-counting dial

Radiatron have produced a turns,
counting dial to match the Elma range of
collet-fixing knobs and dials. The 025 dial
is calibrated and can be adjusted to one
hundredth of a turn, complete turns, 0—14,
being indicated in a window. The three
standard Eima colours of grey, grey-black
or red-grey are used in the dial and caps
are available in a variety of colours. The
unit can be obtained to fit spindles of
0.25in, 3mm, 4mm and 6mm. GD5 (Sales)
Lid, Michaelmas House, Salt Hill, Bath
Road, Slough, Bucks.

WW306 for further details

dBm meter and graphic
equalizer
Two American products recently intro-

WW303
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| duced by the British agency Scenic
Sounds Equipment are a dBm meter model
81 and an eight-centre-frequency graphic
equalizer.

The dBm meter, manufactured by DBX,
is battery operated and provides measure-
ment from —70 to + 10dBm on a single
scale which has a true r.m.s. response, the
result of a patented sensing circuit. The
meter is also available with a 50dBm
range. Accuracy is + IdB at 0dBm to
+25dB at —70dBm. Response from
—40 to + [0dBm is 20Hz to 20kHz and at
- 70dB is 20Hz to 7.5kHz. Size of the unit
is 4 X 4 X 7iin and it weighs 3Ib. Price
is£92.

The Aengus graphic equalizer uses RC
networks throughout and is primarily
designed for professional recording studio
use as it can be easily slotted into the
appropriate point of a mixing desk input
channel. Eight centre frequencics can be
treated simultaneously and are located at
. 50Hz., 100Hz. 220Hz, 500Hz, 1kHz,
2.2kHz. 5kHz and 10kHz. Eight lever-
operated switches provide boost or cut at
each frequency in twelve steps: + 15, + 12,
+9. +6, +4. +2,0, -2, —4, —6, —9
and —12dB. Input impedance is 9.5kQ
(high level) and 5k(2 (low level) and output
impedance is 1000 balanced. Normal
operating level is +4dB, OVU. At high
level, insertion loss is zero. Low level pro-
vides 6dB of gain. Unequalized frequency
response is +0.2dB, 20Hz to 20kHz,
measured at +4dBm. Equivalent input
noise is —86dBm unequalized and
—84dBm equalized. Distortion from
20Hz to 2kHz is stated at 0.1% t.h.d. at
' 4dBm. Power requirements are + 15V,
75mA  ‘(maximum output) and the
dimensions of the module are 14 X 54in
face, and 51in depth. One other. feature is
a push-button which can switch the
equalizer in or out of the signal path. The
module can be mounted in a 19in rack
system. Price is £147.

Both units are available from Scenic
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Sounds Equipment, 28 Bryanston Street.
London W1H 7LS.

WW307 for further details {(model 81 dBm
meter})

WW308 for further
graphic equalizer)

details (Aengus

Choppers

Field-effect transistors are used as the
switches in three types of chopper intended
as plug-in replacements for the mechanical
variety used in Controle Bailey, Leeds
and Northrup and Cambridge amplifiers
and recorders. MTL208. 210 and 211 are
claimed to exhibit voltage and current
offset drifis of less than 0.1uV/C and
0.03nA/°C and are said to operate
safely at 75°C. The MTL208 and 211
possess an “on” resistance of 250 ohms
and revert 1o 10° ohms in the “off” state.
The drive to the Ffet. swiltches is
obtained from the 50/60Hz supply, via a
transformer which is double-screened to
minimize coupling between the supply and
the input, Measurement Technology Ltd,
26—30 John Street, Luton, Beds.

WW309 for further details

Very-low-frequency counter

Digital measurements of verv low fre-
quencies normally take several minutes
to achieve a sensible resolution {about
17 minutes at 1Hz to 0.1%). The type 207
by Time Electronics neatly surmounts this
obstacle by determining the time of one
cycle of the unknown frequency, during
which a higher crystal-derived measuring
frequency is counted. The reciprocal of
this result is then obtained and displayed
as frequency—the instrument is also scaled
to display revolutions per minute. The
range of frequencies acceptable are

0.001Hz to 100kHz or 0.1 rp.m. to 10¢
rp.m., the ranges being automatically
selected. Digital and analogue outputs are
provided and a printer unit is available.
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Time Electronics Ltd, Botany Industrial
Estate, Tonbridge, Kent.
WW3L0 for further details

Servo driver

The EMIO0 serve drive systems are
control units for 12-24V d.c. motors

and incorporate power supplies. Almost |

any type of motor up to 1/6 h.p. can be
used, including basket-wound and printed-
circuit types. Control input amplifiers
are 741 op-amps, which confer flexibility
on the type and level of control per-
missible. Stall currentis rendered innocuous
by a protection circuit. The system will
operate in velocily, positional or velocity/
positional modes, in which overshoot is

preatly reduced. McLennan Engineering |

Ltd. King’s Road, Crowthorne, Berks.
WW311 for further details

Thick-film power controller

Proportional control is a feature of the
ZC1/250-15 zero-swilching controller, a
new unit in the Hyreg range from Westing-
house. It is intended mainly for use in
temperature-control applications and will
conirol resistive loads of 3.75kW at
25-250V r.m.s. The module includes the
protected power triac and control cir-
cuitry, the only additional components
necessary being the thermistor sensor,
three resistors and a potentiometer,
Enginecring publication ZC! provides a
complete  specification. Westinghouse
Brake & Signal Company Lid, Semi-
conductor Division, Chippenham, Wilts.
WW312 for further details

Printed-board switch

A novel configuration is adopted by
NSF for their Type FL switch, which is
a ball-index rotary type intended for direct
contact to a printed-circuit board. Five

I
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wafers can be used on each mechanism,
each wafer having 12 positions,and 1, 2,3,
4 or 6 poles can be accommodated on each
wafer, subject to a maximum of 16 per
switch. Shorting or non-shorting 5VA
contacts of gold-plated copper can be used,
switching up to 0.2A. N.8.F.Ltd,Keighley,
Yorks.

WW313 for further details

Frequency synthesizer

With an output of 0.1Hz to 9.99MHz, the
Syntest S1-60 digital frequency synihe-
sizer produces a ttl. compatible
square-wave at an accuracy of + 10p.p.m.
Frequency is set cither by front-panel
edge switches or by an external b.c.
signal to a resolution of three figures.
with four or five digit versions avail-
able. Settling time to within [0% of the
desired frequency is lms. Price is £270.
Lyons Instrumenis Ltd, Hoddesdon.
Hertfordshire.

WW314 for further details

Drum printer

The “Mini-Kit” printer is a system of units
which may be assembled by the user to fit
his own requiremenis. The basic unit is the
18 column, 3 lines per second printing head,
which is compiemented by a parallel-entry
logiccompatible drive unit accepting
4-bit b.cd. inputs. a power supply and
wiring harness. The head. which uses red/
black ribbon, prints “on the fly”, the paper
being ejected either vertically or horizont-
ally with the characters in the correct
orientation for easy reading in both cases.
The printer costs about £230. Electro-
graphic Peripherals Lid, Printinghouse
Lane, Hayes. Middx.

WW315 for further details

Sound emitter

A new range of high-power sound
emitters, working in the range 200-300W
is announced by Gearing & Watson. They
have used their experience in the design
of large vibration generators to enable them
to ensure refiability in the new units. A

WW313

serics of horns is available 1o derive a
variety of raciation patterns from the basic
drive units, which are designed for
operation from the company’s power
amplifiers. The drive units are capable of
producing a pressure level of 130dB at 1m
using the correct horn for the application.
Gearing & Watson (Electronics) Lud.
Birch Close, Eastbourne, Sussex.

WW316 for further details

Trimmer capacitor

The Trimline is tubular in form, with acen-
stant length of 18mm. Adjustment is by
means of a screwdriver slot at one end.
and the elimination of the conventional
moving piston has improved the lincarity
of the law to within 2%. The capacitance
range exceeds 0.5pF to 5pF in ten turns
of the adjuster. Air is used as the dielectric,
a coaxial sleeve being the moving element,
which is precisely guided by a glass outer
sleeve to maintain linearity. A slipping
clutch is provided. Jackson Brothers
(London) Lid, Kingsway, Waddon,
Croydon, Surrey.

WW317 for further details

Servo amplifiers

Two high performance servo amplifier
modules, conservatively rated as 250 and
600 wait linear d.c. power amplifiers, are
being marketed by the Cranfield Unit for
Precision Engineering, They are manu-
factured 10 quasi-military standards of
ruggedness, and are claimed to provide
high reliability and case of use and main-
tenance under adverse conditions.

Designated the CUPE 2501 and CUPE
6001, the amplifiers are housed in
488.60mm (19in) rack mounting chassis
or free-standing cabinets. They have high
open loop gain (107). wide bandwidth,
low drift and distortion, adjustable current
limiting and are said to be short-circuit
proof. A removable front sub-panel gives
in-site access to the multiple summing
functions, compensation networks, zero
balance and current limit conirols.
Power stages are protected against load-
induced voltage, current transients and
"thermal overload.

Ww3l4
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A high-gain fel. input operational
preamplifier, with high input impedance
and low drift (104V/°C) drives a low-
gain. high-power output stage equipped
wilth bi-directional current limiting cir-
cuitry. Internal feedback loops make the
amplifiers unconditionally stable over a
wide range of load and environmental

conditions, while anti-saturation networks *

prevent lock-up and phase reversal under
severe input overload conditions.

The pre-amplifier module is mounted
on a p.c. card which also accommodates
ihe summing network and additional feed-
forward and feedback compensation net-
works as required. Power stage is
single-ended, consisting of a complement-
ary pair of silicon power (ransistors
operating in class B. Adjustable current
limit controls permit setting the maximum
output current between 10% and 100%
of peak current.

Current limiting is bi-directional with
independent adjustment for each polarity.
Rapid response prevents demagnetisation
of all electrodynamic loads and devices.
A fail-safe automatic load disconnect
is provided to prevent damage due 1o
motor back EMF in the event of mains
failure or removal. Cranfield Unit for
Precision Engineering, Cranfield Institute
of Technology, Cranfield, Berks.

WW318 for further details

Racks and cases

Lektrokit Ltd, formerly part of A.P.T.
Electronics, have launched a range of
enclosures and hardware for the elec-
tronics industry. In addition to the com-
pany’s range of British products they are
offering the Motek range which is avail-
able in the UK exclusively from Lektrokit.
Motek products, which include 19in
racking systems, chassis modules, ventila-

tion units and instrument cases, are offered |

ex-stock. The racking systems are avail-
able in an industrial finish or with
ancdised-aluminium front sections. There
are five basic chassis modules for use in
the racking system, each available in five
different heights and threc depths. The
instrument cases arc available in three
models, also offered in five heights and
three depths. Lektrokit Lid, Trafford
Road, Reading. Berks RG1 8JR.

WW319 for further details
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Solid State
Devices

The names of suppliers of devices in
this section are given in abbreviation
after each section and in full at the end
of the section.

Field-effect switches

Two high-speed fedt. switches, the SD210
and SD211 by Signetics, are intended as
digital or analogue switches in applica-
tions where switching times in the order
of 0.7ns are required. Both are n-channel
enhancement devices with permisdible
input signals of +10V (SD210) and
+5V and “on” resistances of 30 chms.
The SD211 has a gate/source protection
diode.

WW330 for further details: Signetics

Power-control circuits

A range of TO-3 encapsulated integrated
circuits for power control, including half
and fully controlled thyristor bridges and

- switches for heating and lighting applica-

tions. The PH400 range is available in
120V or 240V versions and will handle
up to 90A peak surges.
WW331 for further details

Internationai Rectifier

Voltage regulators

Series 843  dual-tracking regulators

t produce +12V or +15V outputs, the

negative line tracking the positive output

| within + 10 parts per million over the

ranige —55° to 125°C. Stabilization and
regulation are both 0.005% with a load of
300mA maximum. The devices are TO-8
packaged.

Beckman

Dual timer

NES556 by Signetics is a dual version of
the established 555 timer, used as a
modulator, clock generator, switch and
many other applications. The 556 is avail-
able in versions in the temperature ranges
0-70°C (NE556), —55 1o 125°C (SES56
and SE556C). all versions being contained

‘in dual-in-line packages.
- WW333 for further details

'SDS

. CCD image sensor

CCDI110 is a 128/256 element charge-
coupled linear sensor, intended primarily
for optical character recognition. It is a
two phase device which can be clocked
by ttl. clocks at rates in excess of
10MHz. A preamplifier and compensation
amplifier are on the same chip, and the
dynamic range is 200:1. The circuit is

t.tl compatible and is contained in an
18-pin d.i.p.

WW334 for further details Fairchild

- Matched dual transistor

A closely-matched transistor pair by
Precision Monolithics Inc, the mono-
Mat-01 is made by a silicon nitride
“triple passivation” process, which is
claimed to afford extreme stability of
critical parameters. The device exhibits
voltage offset matching of 40-100pV
and Ap matching of 0.7 to 3%. Voltage
offset drift is 0.15 to 0.5pV/°C and /i
at 10nA collector current is around 590.
Over the range 0.1 to 10Hz. noise is
0.23pV peak to peak. The device is in a
6-pin TO-99 case.

WW335 for further details Bourns

Colour TV i.c.

Mullard announce the TCA300, an inte-

grated circuit consisting of synchronous
detector, matrix and clamps to determine
black level. Subcarrier filter capacitors
are included. A complete decoder can be
assembled using this unit, TB540 and a
TBAS560.

WW336 for further details Muliard

Crystal oscillator

MC12060 is a 16-pin d.i.p. circuit from
Motorola, which incorporates a crystal
oscillator and buffer stage, together with
sine-to-e.cl. and sineto-t.Ll. con-
verters. The series-mode crystal is external
to the package, as are by-pass capacitors
and fine-tuning circuit, if required. Stability
is around 8 in 102 per degree centigrade.
Fundamental crystals from 100kHz to
2MHz can be resonated and above this
frequency the MC12061 can be used up
to 20MHz, providirig a stability of about
16 in 10%,

WW337 for further details Motorola

Power Darlingtons

Complementary Darlington pairs from
Motorola exhibit current gain of 1000 at
10A. The MI2500 and MJ3000 (p-n-p
and n-p-n respectively) comprise driver
and power transistors and emitter/base
resistors in a single TO-3 pack. Power
dissipation is 150W at a case temperature
of 25°C, the units having a collector
rating of 80V. In a complementary-
symmetry audic output stage, a pair of
these devices will put out 60W into an
eight-ohm load.

WW338 for further details' GDS

Audio amplifier

A 5W audio amplifier from RS Compo-
nents incorporates both preamplifier and
output stage. Total harmonic distortion is
5% at 5W r.ams. (0.3% at 1W, 400Hz)
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and noise is —75dB. The sensitivity and
input impedance is suitable for crystal/
ceramic pickups, and the —3dB ampli-
tude/frequency response is 20Hz—30kHz.
Information provided with the amplifiers
covers the incorporation of the unit into a
stereo amplifier with tone controls.

WW339 for further details RS

Audio amplifier

The MFC4000B is a simple, integrated-
circuit audio-amplifier, designed for |
small radio receivers. Supply voltages
up to 12V are acceptable, and the device
will produce 250mW in 16 ohms. At 9V
supply and 200mW, total harmonic dis-
tortion is around 29%, an input signal of
240mV giving full output. Current drain
is about 3mA when quiescent.

WW340 for further details Motorola

Variable capacitance diode

The 574BAY is a silicon diode intended
for use in v.h.f television tuner band
switching and as a transmit-receive switch
in small transceivers. Maximum reverse
voltage is 35V, maximum forward current
being L00OmA. Typical capacitance is
0.8pF and resistance 0.5 ohms.

WW341 for further details Mullard

| Suppliers

Signetics  International  Corporation,
Yeoman House, 63 Croydon Road,
London SE20. i

Mullard Ltd, Mullard House, Torrington |
Place, London WCI1E 7HD.

Motorola Semiconductors Lid, York
House, Empire Way, Wembley,
Middlesex.

R.S. Components Ltd, 13-17 Epworth
Street, London EC2.

GDS (Sales) Ltd, Michaelmas House,
Salt Hill, Bath Road, Slough, Bucks. :

Boumns (Trimpet) Ltd, Hodford House,
17/27 High Street.. Hounslow, Middx.
TW3 ITE.

' SDS Components Lid, Hilsea Trading '

Estate, Portsmouth, Hants. PO3 5]JW.

Fairchild Semiconductor Lid, Kingmaker
House, Station Road, New Barnet.
Herts.

International Rectifier Co, Hurst Green,
Onxted, Surrey.

Beckman Instruments Lid, Queensgate,
Glenrothes, Fife.
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Real and
Imaginary

by ""Vector”

A VOICE CRYING IN
THE WILDERNESS . . .7

Professor M. W. Thring, head of the
department of mechanical engineering at
Queen Mary College. London, is probably
best-known to the general public as “'the
man who designs robots™, a tag which,
although justified, is only a part of his
story, as most engineers will know and
the professor’s service on many national
committees will testify.

He is, for instance, deeply concerned
about the role of the engineer in society.
Now, most of us, I imagine. are too pre-
occupied with the problems.of meeting the
next morigage payment to bother ourselves
overmuch about the suicide course along
which the world is accelerating. Naturaily,
we brood a bit at times over such matters
as world over-population, arms escaiation,
pollution, damage to the environment, the
impending exhaustion of minerals, the
steady deterioration in the quality of life
and the growth of violence, drug-taking,
suicides, alcoholism and stress illnesses.
“It's a deplorable state of affairs,” we say
in effect “and it's high time the politicians
got down to doing something about it.”

“Wrong!™ says Professor Thring in a
paper* published a few months ago. “It's
you, the engineer, who has o get down to
it.” And he proceeds to tell us why, in no
uncertain terms. His point is that we live
in a technology-orientated world in
which, ever since the industrial revolution,
the engineer has been the key factor. Out
of that revolution came much that was
good and much that was evil, with the
enginecr solving every problem presented
to him by his masters without regard for
the consequences for the world at large.
It’s high time, argues Professor Thring,
that we concerned ourselves with the
morality of our work instead of blindly
carrying out orders. In his view, we can
no more shrug off responsibility for what
we're doing than could the commandant
of Belsen.

The parallel he draws is unpalatable,
but apt. For we’re blueprinting a future
which, by comparison, may well make

+ ~Towards a Crensive Society.” Electronics and
Power. Nov 29, 1973. Based on a forthcoming
book, ~Machines—Master or Slaves of Man?”
{Peter Peregrinus Ltd.)

Belsen seem a Sunday-school picnic.
Merely by conforming to the system we're
squandering irreplaceable resources at
such a rate that within a few lifetimes
there wont merely be shortages: there
just won’t be anything left: and let’s not
delude curselves that magic new minerals
will arrive 10 take the place of the vanished
ones. because they won't.

Just consider this at a personal level.
No matter what plans we’re making for
that baby in his cot, it's certain that as an
adult he won't enjoy the same quality of
life that you take for granted; at best he
will live in an ant-like society in which
everything that isn’t compulsory is for-
bidden. Your grandchildren will be con-
demned to misery and squalor, not
entirely because of the shortages them-
selves but because inevitably law and
order will coliapse as the *“have-nots’
struggle against the “haves”. The legacy
we are leaving to later gencrations—by
then probably nuclear-doped mutants—
is one of savagery and (as like as not)
cannibalism. Time is against us: you, in
your lifetime, will see a significant
deterioration.

As Professor Thring says, one of the
main obstacles is that we just don’t want
to know. Some of us look on the future as
hopeless and trust that we'll be dead
before the crunch comes; the more
optimistic try to convince themseives that
the present system will somehow cope.
and, with a bit of patching here and there
and a little further effort by engineers and
scientists, it will all come right in the end.
It won’t. Neither will it suffice to content
ourselves with theorizing about the situ-
ation. Either we get down to the nitty-
gritty or we end up by crucifying our own
flesh and blood.

The villain of the piece, asserts the
Professor, is the profit motive. To serve
this god, vast quantities of precious. irre-
placeable materials are squandered day
and night in the manufacture of non-
essential commodities; it produces evil
by-products and dumps them in the
cheapest possible way, in callous in-
difference to the damage done to the
environment. With certain miniscule
exceptions, we’re all thoroughly con-
ditioned to the concept that the acquisition
of money and possessions is the yardstick
of success; it’s the norm; the accepted
way of life. In spite of such manifest
lunacies as Centre Point, we scldom
question whether or not there’s a better
way of doing things.

If I read him correctly, the Professor’s
argument is that only by breaking free
from the profit motive, with its cardinal
tenet that “if there’s a percentage in it.
go ahead and make it”, can we clear decks
for action in the matter of conserving our
resources. We've got 1o decide what we
really need. as distinct from what the
persuaders tell us we should have (and
‘we?” in this context means everybody of
course).
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In a survival situation. human needs
are simple; food, drink and some means
of maintaining a reasonable body tem-
perature are the basics. Provision of these
is top priority. Beyond them, all other
items are, in degree, luxuries and parasitic
upon the staples. Now, Professor Thring
isn't suggesting that we must adopt such a
Spartan existence as that, but merely that
we should abandon sufficient fripperies to
halt our lemming-like march to destruc-
tion. We must hold an objective stock-
taking and, as the Professor puts it, jettison
many of our cherished luxuries. The
amount we're prepared to discard is the
measure of our concern for the future.
Every ounce of metal or other material
must be accounted for and only used if
absolutety necessary. Every possible scrap
must be recycied. Every gallon of fuel
must transport the maximum load to an
essential destination.

Of course, the conditioned reply to
anyone who dares to attack the profit
motive is 1o yell “Yah, boo! Dirty
communist!”’ I’ve no idea what Professor
Thring's political views are, but I would
point out that the Communist bloc is as
firmly wedded to the profit motive as we
are, as anyone who has had dealings with
an Iron Curtain trade delegation will
testify. There’s an interesting point here,
though. We tend to sneer at the lack of
variety in consumer goods available in
Communist countries, but could it be that
they’re consciously playing the ant to our
grasshopper, conserving their resources
against the day when we’ll have to go
begging”?

But it’s one thing to accept Professor
Thring's diagnosis in principle; how does
he suggest that we go about applying his
remedy? This is a world crisis. not a
national one. We've got to have global
control of all resources, with equitable
shares for all. We've got to provide the
present famine-prone areas with anassured
standard of living. And we've got to
achieve a zero population growth in every
area of the world—all this, not at some
nebulous future date, but within’l5 years,
says the Professor. It seems to me that
this calls for a super-powerful United
Nations organization with one or iwo
miracles, like a mass change of heart,
thrown in. Perhaps Professor Thring will
give us the nuts and bolts in his book.

What part could electronics play in the
new order? We're a relatively clean
industry in the sense that in the main we
don't use tons of raw materials in our
devices. But when we come to a stock-
taking of how many of our products are
reallv necessary. then our hands begin to
look mucky. Do we, for instance, need
such a multiplicity of sound and vision
stations operating all day and half the
night, churning out (for the most part)
escapist rubbish, forgotten by next day
when it’s time for our next “fix”? But
I'll have more 10 say on this topic in my
next article,
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SEE US ON STAND No. 645
AT THE LLE.A. EXHIBITION

Lt saaaron TigTI
TYeT T

Tasts bipolar trdnsistors, diodes and zener diodes. Measures
leakage down to 0.5 nA at 2V to 150V. Current galns are
checked fram 1pA to 100mA. Breakdown voltages up to
100V are measured at 10pA. 100pA and 1mA. Collecior to
emitter saturation voltage is measured at 1mA, 10maA. 30mA
and 100maA for I/ g ratios of 10, 20, 30. The instrument is
powered by a 9V battery.

TRANSISTOR RANGES (PNP OR NPN)

lceo &lggo:10nA, 100nA, TpA, 10pA and 100pA fs.d.
acc. +£2%1.s.d. +£1% at voltages of 2V, 5V,
10V, 20V, 30V, 40V, 50V, 60V, BOV, 100V,
120V, and 150V acc. 3% +100mV up to
10pA with fall at 100pA < 5%4-250mV,

A logarithmic scale covering 5 decades is used to display
either insulation resistance or leakage current at a fixed
stabilised test voltage. The current availabla is limited to a
maximum wvalue of 3mA for safety and capacitars are
automatically discharged when the instrument is switched
off or to the CAL condition. The instrument operates from a
9V internal battery.

RESISTANCE RANGES

TOM Q10 10T Q (1012 Q) at 250V, 500V, 750V and 1kV.
1M (1o 1T €2 at 25V, 50V and 100V,

100k Q10 100G 2 at 2.5V, 5V and 10V.

10k Qo 10G Qat 1V,

Accuracy +15% +B00'Q on 6 decadelogarithmic scald:

BVego! 10Vor100Vfs.d.acc +£2%fs.d. +1% at
Accuracy of test voltages +3% £ 50mV atscale centre. currants of 10pA. 100pA and TmA £ 20%.
Fall of test voltages <2%at10pAand < 20% at 100pA. [B_. 10nA,100nA,1|.1A...10mAl.s'.d.acc.:l;2%

Shart circuit current between 500pA and 3mA.
CURRENT RANGE

100pA to 1O0pA on 6 decade [ogarithmic scale.

Accuracy of current measurement 4+ 15% of indicated value,

f.5.d. £1%atfixed | of 1 pA, TOuA, 100pA,
imA, 10mA, 30mA, and 100mA acc. +1%.

hgg: 3inverse scales of 2000 t0 100, 400 to 30 and
10010 10convert l g into h g readings.

Input valtage drop is approximately 20mV at 100pA, 200mV Vgg: 1V f.5.d. acc. + 20mV measured at conditions
at 100nA and 400mV at 100pA. onhgg test.
Maximum safe continuous overload is 50maA., VCE(sat)’ 1V f.s5.d. acc. £20mV at collectar currentsof

TmA, 10mA, 30mA and 100mA with | cilg
selected at 10, 20 or 30 acc. +20%.

DIODE & ZENER DIODE RANGES

MEASUREMENT TIME

< 3sforresistance on all ranges relative to CAL position.
< 10s for resistance of 10G Q across 1 tF on 50V to 500V,

Discharge time to 1% is 0.1s per uF on CAL position. lpgr: As | g g o transistor ranges.
RECORDER QUTPUT Vz: Breakdown ranges as BV ¢ g  for transistors.
1V per decade £2% with zero output at scale centre. VpE: 1Vis.d. acc. £20mVatlg of 1pA, 10uA,

Maximum output £3V. Qutputresistance 1k , 100pA, 1TmA, 10ma, 30mA and 100mA.

we  £77 we, £77
LEVELL ELECTRONICS LTD_ Prices include batteries and U.K. delivery, V.A.T. extra.

; Optional extras are.leather cases and mains power units.
%?.xg?_T;%egoglg;hzgrgggg‘ B JENS B30 Send for data covering our range of portable instruments.

WW.-—004 FOR FURTHER DETAILS
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PROFESSIONAL USER?

cVisS

Have you seen our latest catalogue?

PLEASE SEND TQ ME AKG's NEW CATAIOGUE h
NAME = ey
1 TITLE
ADDRESS P

i AKG Eguipment Ltd., $82 Campden Hill Road, London, W8 7AS  WW5/74
| J

AKG Equipment Ltd 182/a Campden Hill Road
London W8 7AS. Telephone 01229 3695.

WW--005 FOR FURTHER DETAILS
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Wayne Kerr's
top-selling bridge

WAYNE KERR

Meets modern requirements.|s accurate to 0.1%.
s self-balancing. Has 2,3 and 4-terminal
connections. Continuous readout of real and
quadrature terms. Overall range 10 micro-ohms
to 100 gigohms, 0.001pF to 10 farads, 1 nanohenry
to 10 megahenrys and 10 picomhos to 100
kilomhos. Built-in source/detector (15692Hz).
Connectors for 200Hz— 20kHz manual operation.
Comparator facilities. Analog outputs.

Adjustable sensitivity. Ask for B642 Data Sheet.

WAYNE KERR

Amemberofthe Wilmot Breeden group.

For miore information phone Bognor {(02433) 25811, or write to:
Wayne Kerr, Durban Rd., Bognor Regis, Sussex PO22 9RL.

WW—i6 FOR FURTHER DETAILS
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Yortexion

QUALITY AMPLIFIERS FOR THE PROFESSIONAL

#a5e CUT BASS Cut = TREBLE + - BASS ¢ 8 WAY-30/70w

WP

50/70 WATT ALL SILICON AMPLIFIER
WITH BUILT-IN 5-WAY MIXER USING F.E.T.s

£93.17 50/70 WATT ALL SILICON AMPLIFIER

fine £8.47 VAT) WITH BUILT-IN 4-WAY MIXER
£96.80 N )

100 WATT ALL SILICON AMPLIFIER

(inc £8.80 VAT)
£13915  THE 100 WATT MIXER AMPLIFIER

3 (ﬁ%ﬁ:’s% 5 ﬁﬁ'zrol3o WATT MIXER T R
£12342  CP50 AMPLIFIER ik
818335 200 WATT AMPLIFIER

T esTE F.E.T. MIXERS AND PPMs

Vortexion Lid

TEL:01-542 2814 and 01-542 6242-3-4 | TELEGRAMS VORTEXION' LONDON SW19
257-263 THE BROADWAY - WIMBLEDON - S W19 1SF

WM -—007 FOR FURTHER DETAILS
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ANDERS MEANS METERS...

LANCASTER RANGE 240°

B Models CS60 and CS30 with scale lengths of
4" and 5.5".

S.AE. styling in matt black moulded case.

B Employed extensively for Tachometry, Simulator
and Marine applications.

® Availability from sensitivities of 200 microamps

Competitive prices.

Anders provide what is probably the largest
range of meters available from a single source
in Europe: MC/MI, dynamometer, vibrating
reed, electrostatic, etc. in over 100 case styles
and sizes, a few of which are shown below.

Vulcan Moving Iron. 4
models, 1:6%, 1-87, 2-77,
3-77 scales. Voltmeters,
ammeters and motor
starting meters,

Kestrel Clear Front. 7 Profile 350 edgewise

models, 1-3"—5-25" 4-3" scale.

scales. DC moving coil, DC moving coi! and AC

gramoviidleolyeciiet) moving cail rectitied.

AC moving iron. Horizontal or vertical
mounting.

Send for fully ilfustrated catalogue

-

W

MILLIAMPERES
D.C.

Popular models and ranges are stocked in depth
while a specially equipped instrument depart-
ment enables swift production of nan-standard
ranges and scales, to suit individual customer
requirements, in large or small quantities.

Oxford Long Scale 240° Profile Miniature
2 models, 5:57, 8" scales. Edgewise Meters. 3

OC moving coil and AC

models, 17, 1.2, 2" scales.
‘DC moving coil and AC

il ol AR moving coil rectified.

Stafford Long Scale 240° Regal Range 100°

6 models, 3-5°—11-57 flattened arc. 2 models
scales. OC moving coil, 2.5” and 32" scales. Taut
AC moving coil rectified, band. DC moving coil and
AC moving iron. Also 98 AC moving coil rectified.
scale.

nnnEHS ElE[THnnlts “mlTE“ 48/56 Bayham Place, Bayham Street, London, NW.1. Telephone 01-387 9092.

Manufacturers and distributors of Electrical Measuring Instruments, Sole U.K. distributors of FRAHM Rescnant Beed Frequency
Meters and Tachemeters. Manufacturers of purpose built electrical and electrenic equipment to customers’ requirements,
WW—008 FOR FURTHER DETAILS
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miniature rockers and pilot
lights snap-into action!

A good-looking- lineup—the Arrow miniature rocker brigade! They're
reporting for 10A 250V ac duty, and just as soon as you call them up, they
start saving you assembly time—and panel space. They parade shoulder,
to shoulder with their unique snap-in facility securing them tightly in an
instant. Eight single and eight double pole versions, 2 and 3 position switch-
ing with biased action, pilot lights, llluminated rockers—there’s a really
wide matching choice. Many to BS3955 and CEE24 standards, and ready
to face 100,000 ops and still come out switching!

Ask for the full data on Arrow 1100 series rockers.

16 AMP VERSIONS
The single pole onfot! and some changeover
varsions are now avallable with a 16 amp rating.
Send for further detalls.

/'-7 §111] ARROW-HART (EUROPE) LTD.
g W PLYMBRIDGE ROAD, ESTOVER.,
a8/ 81 PLYMOUTH PLE 7PN. ENGLAND.

TEL: 0752 701155 Telew: 45340 Cables: ARROWHART PLYMOUTH

Arrow switches on Stand No
(]

g ?;i', !)

114 L.E.A. Exhibition

Scottish Office
+3 MURRAY PLACE, STIRLING FK8 1DQ
Telophone : 0786 3823 f

U. K. Distributors ITT ELECTRONIC SERVICES HARLOW - 027-96 26777 RENFREWSHIRE - .
Johnstone 23457 LEIGH - Leigh5211/2/3 SUTTON COLDFIELD - 021-3554511 BRISTOL-0272 290125
COMWAY ELECTRONICS BRACKNELL - 0344 24765 JERMYN INDUSTRIES. SEVENQOAKS - 51174

S.A.5.C.0. LTD. CRAWLEY - 0293 28700 GLASGDW . 041.221 6152/3

Overseas Agents in Arablan Gulf, Belgium, Ceylon, Denmark, East Africa, Eire, Finland, France, Greece, Holland, Hong Kang, India, Israel, italy, Kuwalt,
Federation of Malaysia, Norway, Philippinas, Portugal, Singapore, South Africa, Spain, Sweden, Switzerland, Trinidad and Western Germany.

WW—009 FOR FURTHER DETAILS
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1
N GSNERATOH FG B AL

FUNCTIC

THE FGT FUNCTION YAVEFORMS AVAILABLE

Sine, square, triangles and ramps. Continuous syept, triggered, gatedibursts, frequency modulated,

GENERA TOR externally sync'd.
AMPLITUDE
Max. 20V pk~pk into open circuit {10V into 50 03 } on selected waveform at main output. Adijustable
from 1mVy.
Four basic waveforms available simultaneously from 600 ( at fixed level of 2.5V pk—pk.

ATTENUATOR
4 positions, 50dB in 20dB steps. For best possible resoiution and signal to noise ratio at low signal
levels.

FREQUENCY

0.02Hz to 2ZMHz in seven decade ranges — sine, square and triangle. 1000:1 continuous coarse and
fine adjustment on eachrange. 0.01Hz to 1kHz in five decade ranges — ramp. Dial accuracy

3% of range maXx. 0.02 Hz to 200k Hz.

QFFSET
45V d.c: bias will offset wavetorm above or below zero. Push-pull adjustable control.

EXT. VCO

0 to +-10V gives 1000:1 frequency upshift from min. dial setting.

0 10— 10V gives 1000:1 frequency down shift from max. dial setting, within any selected range.
Voltage may be a.c. ord.c. ’
Frequency modulation of the output aboutsa centre frequency is possible.

SWEEP

Range: 1000to 1. Mode: Lin orleg. Times 1mS to 10005.

Width: 5 position switch gives stepped reductions as a percentage of max.
SYNC

Syne. pulse output may be used to trigger an oscilioscope, X-¥ plotter ete. Or the output frequency
of the FG1 may be locked to a periodic reference signal for tests requiring coherent signals.

‘ o ’ Fu 'n EII — reaf value for money at £230 UK.
{excluding V.A.T.}

INSTRUMENTS.-DIVISION

FARNELL INSTRUMENTS LTD - SANDBECK WAY - WETHERBY - YORKSHIRE L522 4DH - TELEPHONE 0937 3541 - TELEX 557294
LONDON OFFICE: TELEPHONE 01-802 5359

WW—010 FOR FURTHER DETAILS
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THIS IS HOW YOU CAN USE

the clreul-stike
INSTANT PRINTED CIRCUIT BOARD SYSTEM®

Save months of scheduling time. Eliminate design, artwork, photowork, etching and drilling, in all prototype systems.

1. SKETCH YOUR BOARD

Be sure all components are included and
placed In the best position for easy copper
tape Interconnections.

2. CUT PULL TAB

Cut a corner through first layer to make a
pull tab.

3. REMOVE QUiK-RELEASE
ADHESIVE LINER

Remove polyolefin liner 10 expose pressure
sensitive adhesive.

4. ALIGN SUBELEMENT

Align pre-drilled holes in subelements to
matching hagles in the pre-drilled board.
Backlighting ¢r guide pins allow easy
registration.

5. PRESS IN PLACE

Prass firmiy In place. The pressure sensitive
adhesive holds the subelements firmly in
place, yet they may_be_repositioned if nec-
essary. Aftar the adhesive has cured, 48
hours or speadad by heat, the band strength
doubles. The subelement may still be re-
moved but not reused.

6. INTEACONNECT SUBELEMENTS

Inlerconnect subelements using copper tape

or jumpers.

— Overlap copper tape approx. ¥ inch.

— Press firmly in place with fingers.

— Do not oversiress copper by burnishing
onto board as it may tend to lift when
soldered.

7. INSULATE CROSSOVERS

Use insulating mylar tape between copper
tape when making crossovers.

8. INSERT COMPONENTS

Insert electronic components through the
pre-drilled holes from the opposite side
of the board. Bend leads over against cir-
cult so that they are firmly held in place,
then cut of! ends.

10. FINISHED CIRCUIT BOARD

Don't lose anymore time. You can go from schematic drawings to card cage
systems IN ONE STEP with CIRCUIT-STIK. All types of circuit element
configurations may be mixed and combined on the same board.

LOCAL STOCK

9. SCLDER BOARD

Clean surfaces solder best, For best resulls,
use a 47 wail Iron with a 600°F stender tip
and very thin, high qualily rosin core solder.
Excesslvely difly surfaces may be cleaned
with a rubber araser or alcohol just prior
to soldering. Lise only a SMALL amount of’
soldar. Clrcuit-Stik subelements have a
G-10 Epoxy-Glass subsirate and may be
soldered many times, Copper tape and
donut pads do not have an epoxy-glass
subsirate to act as a thermal barrier dur-
ing soldaring. Tharalore, the adhesive will
solten and care must ba taken to prevent
the copper from sliding or 1lfing. Best
results are obtsined when the soldering
iron tip 1s held on the lower layer of each
overlap joint. The adhesive ragains full
strength upon cooling.

*1.S. Patent No. 3,538,389
English Patent No. 1,269,592

Rastra Electronics stocks the complete line of CIRCUIT-STIK Adhesive-backed

Copper Patterns. Over 50 of the most popular types are described on the opposite page -- but if yvou don’t see what
you need, give usacali . . .

RaGSTRa8 ELECTRONICS LTD.

275-281 King Street - Harnmersmith -London W6 9NF - Tel. 01-748 3143/2960 - Telex 24443

o — g
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INSTANT CIRCUIT BOARDS ™
PRODUCT SUMMARY

EASY—TO—-ORDER: Each element shown below is referenced and described in the table.

ag

|

o

A PROVEN TECHNIQUE
TO PRODUCE HIGH
RELIABILITY CIRCUIT
BCARDS DIRECTLY
FROM SKETCHES OR
LOGIC DIAGRAMS.
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Sub-Elements are approx.1/2 size.

CHHTHTTHIT
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FAST FLEXIBLE

Sub-elements are pre-drilled on .100 grid and preplated ready for soldering.

CIRCUIT-STIK provides exceptionally good adhesion, yet can be removed when an “instant’ modification is needed.

i

TO-5 & TO-18 SUB-ELEMENTS

PLUG-IN CONNECTOR STRIPS “HARD GOLD OVER NICKEL PLATE"

=
Pes. Prices Pes. ' Prices
Mir's Par Sub-Element PEra Mir's Per Sub-Elerment Per
Type (Fig. Pkg- Dascription Package Typs |Fig.Pkg. Dascription Package
1001-010| A 10} TQ-18 or TO-5 3 Lead £ 1.80 13550061 Z § | 15 Rin, .158'" Spacing Compenant Side £ 5.40
1001-030 | A 30 { TO-18 or TO-5 3 Lead on § strips 4.85 1256-005| Z § | 1% Pin, .156" Spacing, Clrcuit Side 5.40
1021-010| C 10 | TD=-53 Lead 1.80 1361-005| 2 5 |22 Pin, 100" Spacing, Compgnant Side 6.50
1021-033| C 30 { TO-5 JLoad on 5 sirips 4.85 1362-005| Z § |22 Pen, 100" Spacing, Circult Side 6.50
1023-010| E | 10 ; TO-56 Lead 2156 1385005 Z | 5 |22 Pm, .156" Spacing, Component Side 6.50
1023.030| E 30 | TO-56Lead on 5 strips = 585 1366-00%)| Z 5 | 22 Pin. .158*' Spacing, Circuil Sige 6.50
1024-01Q | F 10 | TO-58 Land 2.15 2367-005| J § |22 Pin, .156"* Spacing, Component Side 5.40
1024-03C| F 30 | TO-5 B Laad on 5 strips 585 2368-005| J 5 | 22 Pin, .156" Spacing. Circuit Sice 65.40
1025-010| G 10 | TO-5"10 Lead 2.15 = =
1425.030| G | 30 | TO-510 Lead on 5 sirips 5.85 DISCRETE COMPONENT STRIPS
DUAL-IN-LINE PACKAGE SUB-ELEMENTS 1302-005 | AA| § | 18 Discrete, Component Strip, mounts BO 3.95
1311-010| B8 | 10 | Universal Strip. mounts 80 dincretes 4.30
”g:-gm' g ;3 Dual-In-Line 14 Lead 2.15 2301005 | L | 5 |Mounts 105 compgnenis 3.40
101-630 Dual-In-Line 14 Lead on 5 atrips 5.85 SETEHC
2101-010| K' | 10 | Duak-In-Line 14 Lead 215 DISTRIBUTION STRIFS
4 PADS 1321-010 | CC | 10 |.100" wide 2.50
_ 1322-010|DD | 18 |.063"* wide . 2.95
1201-005( U 5 | 8'DIP's/Strip, 14/16 Lead, pwr. a‘?ﬁ‘dg‘n“d"n\zail. 6.50 1325-010(GG | 10 |Single Row .100" hele spacing 2.80
3203-005 | V § |6DIP'y8trip, 14 Lead. pwr. gnd gnd pins 7714 5. 40 1326-010|HH | 10 | Double Row 100" hole spacing 3.25
1205-005 | W 5 | Univarsal, 30 DIP's on 5 strips .50
A207-005 | X 5 |6 DIP's/Stop, 14 Lead 5.40 COPPER TAPE, DONUT PADS
3PADS SHOWN 7101 P [ 1 [.082" wide xQ¥H. long 0.55
7107 P 1 [.100" wade x 9 K. Iong 0.65
1202.005 | U 5 | BDIP’s{Sirip, 14/16 Lead, pwr. and gnd. avail. 5 68" 7103 P 1 |.187" wide x 9 It long 0.70
1 0os | v 5 |6 OIP's/Strip, 14 Lead, pwr. and gnd. ping 7/14f 4.70 7104 P 1 (.2%0" ~ide x 91t long 1.45
1206-005 | W 8 | Universal, 30 DIP's on 5 strips 5.60 7201 R | 250|.100" dia. pacn 1.80
1208-005 | X 5 | 6 DIP's/Strip. 14 Lead I 4.70 7202 R | 250|.125" dia. peds 1.80
7251 B 5 | Copper Sheet, 5" x 8 4.15
‘DOUBLEPADS
1221-005| U | s [6DIP'8/Strip, 1818 Lead. pwr. anc gnd. avail. | 5.05 EPOXY-GLASS BOARD MATERIALS - PRE-SHAPED BOARDS
1222-005 | V 5 |6 DIP's/Steig, 14 Lead.gwr. and gnd. pins 7/14| 4.70 PRE-DRILLED HOLES on .100 INCH GRID PATTERN
1223005 (W | 5 | Universal, 30 DIP's on 5 strips Egg
1224-005| X | 5 |60DIP's/Sirip, 14 Lead L ?30; T e g_gg
740 v 1 ("AC-45", B85, "C-22plns 3
- SINGLE PADS T 7405 V| 1] A"-40" "B-457, C-15 ping 3.05
1231-005 | U 5 |6 DIP's/Strip. 14416 Lead, pwr. and gnd. avall. 4.70 .
1232005 |V | 5 |6 DlP‘slSm& 14 Lead, pwr. and gnd. pins 7/14| 430 CONNECTORS, .156 PIN SPACING
o | % | 2 grt‘)'vg':fsl'ﬂ e e 249 7503 | M| 1| 22Pins ' 2.15
- P '8ISIHp. ead 4. ! 3
1082-010| @ | 10 | Flat Pack, 14 Lead l 2.15 7504 | M| 1| 44Pins 2.50
1406-010| Q | 10 | SCR Flat Pkg. Mg, _ ] 2.15 8351 | M [ 1 | Prototype Kit {Each 71.65

e

Order CIRCUIT-STIK components from:

RaGSTRaA ELECTRONICS

LTD.

275-281 King Street - Hammersmith - London W6 9NF . Tel. 01-748 3143/2960 - Telex 24443

WW—011 FOR FURTHER DETAILS
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Motorola LED sentries never die.

Unlike filament indicator lamps, Motorola Light Emitting
Diodes don’t die. -
They come in three colours—red, yellow and green—
~  andin viewing angles to suit all applications.
- B We're so confident of your determination to be
M Lp-to-date, that we've invested heavily to give you
& the LEDs you want, when you want them.
) 5‘ Use indicator lamps that are worthy of your
. equipment.Use Motorola LEDs as sentries to
B . watchoverit.
To find out more about the design
» B possibilities of these high-reiiability
& B products,just send for thenew -
8B Motorola Opto Electronics brochure,
i L which gives you information about our
light detectors and couplers too.
You'll find it profitable reading.

b {
d

Maotorola Semlconductors Lid., York House,
= Empire Way, Wembley. Middlesex. Telephone; 01-502 8836.
MOTOROLA Sem'conductors European manulacturing lacllities at Toulouse and East Kilbride.
Distributors: Celdis Lid., Reading. East Kilbride:
GDS (Sales) Lid., Slough, Dublin: Jermyn, Sevencaks:
Lock Distribution.Gldham: Semicomps Ltd.. Wembley.

W01 2 FOR FURTHER DETAILS
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ACTUAL SIZE

The Dymar Lynx.
A mobile radiotelephone system so special
We put our own name on it.

This Lynx has a pedigree. Since 1964
Dymar has designed and built VHF
radiotelephones which have borne some
of the most famous names in the industry.

Now we have something special. A com-
plete VHF AM and FM mobile radio-
telephone system. It cost £r100,000 to
develop. It's different. It's our own. The
name is Dymar. The brand is Lynx.

Lynx mobiles come as local control units.
The entire circuitry, space for options
and a s5in elliptical speaker in a single
-15 ft* package. Or as extended control
types, when the panel unit demands only
6.75 x 3.5 x 2.3in of dash space and the
transmitter/receiver vanishes into the
boot or under a seat.

Selective calling, if specified, is one of the
options that gets built-in.

AM sets - 15/20W RF output standard-
are Low, Home Office, Air, Mid or High
band. FM cover Low, Home Office or High
at a standard 20/25W. One, six or Io
channel versions are available, with 125
kHz or 25kHz channel spacing.

Before specifying a VHF mobile, check
on the rest of the spec. The tough diecast
aluminium construction; the clever use of
ICs and FETs; the modular approach to
sub-assemblies and the accessibility of
components; the safety padding; the lot.

It's all in the leaflet Lynx Mobile Com-
munication, and in a series of Data
Sheets. Use the Reader Enquiry Service
today, or write direct to Dymar.

b

m the name in radiotelephones

"DYMAR ELECTRONICS LIMITED,

Colonial Way, Radlett Road, Watford,
Herts. WD24LA. Tel: Watford 37321
Telex: 923035. Cables: Dymar Watford.

i

WW-—013 FOR FURTHER DETAILS
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Handful of relay know how'

We are one of the largest manufacturers of
Miniature Plug-in Relays in Europe.

Varley miniature plug-in relays including the If you have a relay requirement or problem
Miniaturised Bi-stable polarised relay type VPR contact Varley Technicians now, or send the
and Post Office approved relay type 23 are ® coupon for the Varley catalogue
used and approved by most leadingelectr- M W/~ M T Ga VA ~ =~~~ "o T oo TTEmT A AT AT
onic manufacturers throughout the world. o Ol}'{"e" g’e“ Col?dtrcz‘lr L'l:d_- L

F amoriage Row, burrage o oolwich,
The {rza:»?g;]sgopfgl;?gﬁﬁgﬁgiEgliﬁggﬂé gRICE' London, SE18. Tel : 01-854 1422 Telex: 897071
consistently high standard of performance and

T ; Name___ . -3
reliability in the manufacture of their range of
relays. Ultrasonic cleaning is used throughout’ ‘Company
manufacture. Each relay is checked under Address fL

P ——— |

dynamic conditions for contact performance
and timing.

P e o =

WW—4014 FOR FURTHER DETAILS
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C SERIES

& L5 KEF ELECTRONICS LIMITED  KEF offer you an excellent choice of loudspeaker systems whatever
TOVIL MAIDSTONE ME15 6QP Tel 0622 57258  yourrequirements. The larger speaker systems such as the Concerto
Registered in England Ne 7023902  are capable of reproducing more extreme bass and handle higher
amplifier power. The difference in sound between the largest and the
smallest speaker system is subtle —the high guality and detailed
engineering is evident throughout.
KEF believe that restricted space need not necessarily restrict
performance - visit your KEF dealer and hear what we mean.
Full details of the Coda!, Cantor?, Chorale3, Cadenza4 and
Concerto$ will be sent on request.

WW-—015 FOR FURTHER DETAILS.
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Ihe case for

erface74

Is backed by research

Texas Instruments take pleasure in inviting you to

" Interface 1974 — the Technical Seminar of the year —
at London’s Talk of the Town. This year Texas
Instruments stage a completely new presentation made
possible by the hundreds of new products, new !

applications and new ideas springing from their advanced technology.

Interface 1974 will contain Product and Applications information

vital to the job you are doing for :
your company. Subjects covered that 89 per cent of the delegates

include New Bipolar I.C.s, Timtor attending found the Seminar

transistors, Consumer 1.C.s, Power  informative, 78 per cent liked the

transistors, Optoelectronics and presentation, 90 per cent found the

new MOS products. Nowhere else Seminar useful to them personally

would you accumulate so much and 87 per cent said it would be

important, comprehensive useful to their companies. R == 27
information in one day. Texas Instruments also use this ORDER FORM -

At every Seminar Texas Instruments feedback to ensure that the
conduct a survey among delegates.  technical content and presentation

I
1
|
|

In 1973 the research document of their seminars is improved every ! #Please send me further

drew a sample of 462 answered year to meet delegate needs as details on Interface 74 I

questionnaires. These indicated closely as possible. 19 |I
1 : L | *Reserve me

T.1. Technical Seminars—Whefe experience counts Hekets for

renowned facilities of the Talk of slides {over 300) shown through the
the Town with highly sophisticated day. In addition a comprehensive
audio visual equipment to provide  data pack is provided covering the

I enclose a crossed cheque
made payable to Texas

|

|

|

|

I

|
| I
| I
Interface 74 combines the which reproduces the Seminar | ¥11th, *12th, *13th June |
| I
I [
I Instruments I
I |
I |
| |
I
I
|
[

interesting and well illustrated major topics of the Seminar.

lectures. This year extensive use Tickets for Interface 74 cost £12 Limited for £ )

will be made of video-taped plus VAT. This is inclusive of Sy NS
material to demonstrate semi- coffee, lunch and data pack. OR

conductor devices in working Training Board grants greatly reduce y oF

applications. the net cost to a company. | *My official

To derive full concentration and Certificates of Attendance willbe | Company

the maximum benefit from lectures provided. |- Cird TR 81 ST

each delegate will be seated in

|
comfort. Large screen presentation & | e — |
e et interface7?d | . |

ensure clear and comfortable | |

viewing. Coffee and biscuits will be = Tues. 11 June, Wed 12 June, | —— = e

provided on arrival and a three Thur. 13 June at The Talk of the II

course lunch served at your tzble. Town, Leicester Square, % ' —_——
13

Every delegate receives a slide book London.

I
I
| <
TEXAS INSTRUMENTS ETagon S |

elete as applicabl
Texas Instruments Limited, Manton Lane, Bedford. Tel: Bedford 67466 L_ __ __.__pE_ . 8 _(iw.)J

WW—016 FOR FURTHER DETAILS
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4 Amplivox Minilite.
/ Untouched by human ear.

New Minilite weighs a mere 50g.Yet it combines maximum
operating efficiency with absclute wearer comfort.
With Minilite, Amplivox have avoided the problems of the old
fashioned earplug insertsthrough ingenious usecfan adjustable \

earpiece. An acoustic tube with sibitant fitter replaces the heavier
and more familiar boom microphone. Pressure pads are out too, \

’ instead there is a non-metallic headband with
!‘ [ | special bars that give stability without
e = uncomfortable pressure.

Specified for Eurocontrol, Minilite is being widely used in air traffic
control, aviation and communications control as = <
well as other branches of industry. Minilite is,
undoubtedly, the headset ofthe seventies. It's just
one of the wide range of high-quality specialist
products for civil and military use from Amplivox.
No-one else offers so much for so little.

To find out more about the Amplivox range of
communications products— write today

stating your application requirements to:

Racal - Amplivox Communications Limited

Beresford Avenue, Wembley, Middx., England.

Tet: 01-902 8991. Cables: Amplivox Wembley.

Telex: 922101

/L
/ S
/7 SF
/ 0\;‘39 L/
RACAL L
/7

WA\W—017 FOR FURTHER DETAILS
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AMTRON

electronic

kits
OFFER YOU
A CHOICE

With 200 different kits in the range there's a
choice for everyone. From a simple signal
tester to complex I.C. Digital equipment they
come complete with comprehensive assembly
instructions and even the solder required.

this!

Soldering Bit
costs reduced by457,

Adcola LONG LIFE soldering bits are stillin use after
100,000 soldering joints, if you use copper bits you
will need at least ten of them plus nine bit changes
and the continual dressing of bit facesto equal this.
Its a must to consider the saving from
- theuse of ADCOLA LONG LIFE soldering bits.

d ADGOL A They provide hours of enjoyment and make
or er now up into reliable, well-tested electronic units.
LONG LIFE SOLDERING BITS So whether you're a dabbler or an expert

a/ ] " / make AMTRON vour choice.
i SOKICLTING Hr1STrinmerls are Secovad 1D 11ove

| § N 1 N N N |
ADCOLA PRODUCTS LEMITED, ADCOLA HOUSE,
GAUDEN RDAD, CLAPHAM, SW4 GLH
I DEPT. WW SOLOERENG BIT SALES.
Please send me your lales! soldering bil calalogue I

I NAME: l

THE BIG NAME IN ELECTRONIC KITS.

ADDRESS
i '4 s I 4 & 7 Castle Street, Hastings, Sussex TN34 3DY
- " Tel: Hastings 2875

WWw—018 FOR FURTHER DETAILS WW—019 FOR FURTHER DETAILS
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"THE MOST ADVANCED SINGLE TUBE
COMPACT COLOUR TV CAMERA YET

The HV-1500 from Shibaden

| Combining compact. lightweight design with excelfent colour fidelity this new
single tube Shibaden camera fills the need for a high performance camera, small
and simple enough for every CCTV application.

The HV-1500 has a unique Filter Integrated Calour Vidicon which does
away with the usual complicated optical separation system and replaces
it with a special vidican filter, complemented by simple colour separation
- circuitry. The result is beautful colour pletures, even In low light
conditions, with no overlapping of images.

This simplicity of design also contributes 1o the camera’s sturdiness.
Coupled with the built-in automatic light sensitivity control, this

makes the HV-1500 as casy to operate as a black and white camera,
Besides being ideal for all studio and outside broadcast uses,
the simpticity. compactness and cotour quality ol the HV.1500
make it the perfect camera for applications such as surveillance,
medical diagnosis, research and development and process
controk.

e e —

Ta see tha HV-1500 in action, or for complete technical
information, contact Shibaden's Technical Service Departmant
at 01-203 4242/6 or write to :

HITACHI SHIBAODEN

(U.C) LIMITED

BROADCAST & CCTV EQUPMENT MANUFACTURERS
Lodge House - Lodge Road -Hendon - London
NW4 4DO.

CONWERTERS

VOLTAGE TO FREQUENCY
FREQUENCY TO VOLTAGE

* All ANCOM converters have built-in reference sources
* Linearity and stability, factory specified

* Negative or Positive input types
* Floating output

* Applications, A-D conversioh
Precision Integrators
Telemetry of analogue signals
Shaft rotation etc.

* Auxiliary modules
Telemetry amplifiers
Clock modules

BRITISH MADE
QUICK DELIVERY

. DEVONSHIRE STREET
eoeo CHELTENHAM, ENGLAND
& 0242 53861 or 24690

WW—021 FOR FURTHER DETAILS
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.6 | |
Many warld famous car
| manufacturers such as FORD,
power to drive the precision
D12/2005112 115/230v 200W sine wave £81.80
TW13 7EN, ENGLAND

DC/AC SINEWAVE TRANSVERTORS '
BRITISH LEYLAND, inclu-
” ding ROVER-TRIUMPH,
VAUXHALL., develop their
cars under exact laboratory
® o0 0
K instruments and computers
s b 1s provided by Valkradio Trans-
vaertors.
4 | I TYrepr2/400s
I Input -
\ e Type Volts | Output Price
; C12/308 |12 115/230v  3OW sine wave £32.45
[ ] ® D12/4005112 115/230v 400W sine wave | £197.00
l “ment ltS D24/5005{24  |116/230v 500W sine wave | £137.00
All prices +10% VAT, All 50Hz+Hz. Also available 60Hz + }Hz
. at same price.
Or an For operating frequency and wave form sensitive equipmant such
; ® Y ® ® as sound tape recorders. video tape recorders. professional film
® cameras. sensitive instruments, ete.
‘ Other models available for Inputs of 24, 60, 110 and 220 volts
] u e DC. Square waveform output also available. generally fram stock.
Send for informative brochure,
TEL: 01-8904242/4837
WW—023 FOR FURTHER DETAILS

{transistorised Invertors/Convertors)
conditions. The AC electric
C12/805 |12 115/230v BOW sinewave | £43.60
JAMES Scoﬁ | D12/1205|12 116/230v 120W sine wave £57.00
Tape Recorders VALRADIO LIMITED |
® BROWELLS LANE, FELTHAM, MIDDLESEX }
coupling to moving parts

—

The F.M. Alignment ol
Unit Type FMU/1 Nllustrated was designed at .-

the Aoyal Radar Establishment, Malvern, to suit

Ampex Recordess working on the IRIG intermediate

band specification (using ES 100 Elecirenics) e.g9. Madel J
Numbers FR 1200, FA 1260, FR 1300, FR 1800L, FB 400. PR 500

If you have a sophisticated Ampex Recorder— il
Align it to the Manufacturers specification
using our Alignment Units for D.R. & F.M.
Systams.

| E FL]
Speedy and inexpensive
For Further information and Technical Literature |

Write or telephone.

oS B resonant reed TACHOMETERS
tor hand use or parmanent mounting
Ranges and combinations of ranges from 900 to 100,000 r.p.m.

Descriptive Litarature on Frahm Resonant Reed Tachematars and

[E'ectrnnic E“gineering] ltd Frequency Meters available fram the sale U K. Distributors. Manufacture.

and Distnbution of Electrical Measuring Instruments snd Electronlc
CARNTYNE INDUSTRIAL ESTATE Equipment. The largest stocks In the U.K. tor off-the-shell delivery,

ELASCONEI- a0 ANDERS ELECTRONICS LIMITED
TR0t oA Anders means meters 48/56 Bayham Place, Bayham Straer,

| London MWt Tal: 01-387 9092

WW.— (22 FOR FURTHER DETAILS WW—024 FOR FURTHER DETAILS
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Purpose-built servo and actuator |
systems using standard components =

Bi-diractional
Control Amplifier

[

The illustration Shows a selection of modules |

from the McLennan standard range which are

available as individual items or can be

supplfed engineered to custom-built systems.

Such a system could be complete in itself or
form part of your own deslgn.

Typical examples include :

Camera positioning: Plotting Devices:

Self-steering Systems :

Signal-seeking Aerial Drives:

Professional Tape Drives :

Automated  Production
Servomator Lines.

TYPICAL APPLICATIONS

® Machine Tool Drives !

® Positioning in Radiology

® FastPanning of Heavy Cameras

® Stable Variable Speed Drives for
Research and Production

P i, '@ Jacking Systems
integral feedback | |
Potentiometer

components for speed and economy McLennan Eng"‘ee"ng Ltd

. of building. - Control Systems and Components
E“" Kings Road, Crowthorne, Berkshire. Tel: Crowthorne 5757/8.

P
Eﬁgtrm?"*'?‘:'"'"f T N T T T RS e -

WW-—025 FOR FURTHER DETAILS
Soe us at the |.LE_A. Exhibition .
on stands 108 and 232.

b

o . Typical precision gears

inertia DC motor

v
|k

McLennan have considerable
experience in the solution

of actuator and servo
problems using synchronous,
stepping and D.C. motor
techniques as well as solonoid
-powered types. An important
facet of our skill lies in
purpose-designing around standard

i /
- Plastic Boxes

® Ex stock availability UK DISTRIBUTOR
® Eight differant sizes; three different types- Vero Electronics Limited
® Moulded in high-impact polystyrene Industrial Estate,
® Suitable for machining. engraving and Chandler’'s Ford.

silk-screen printing ; Eastleigh, Hants,
® Two-tone, light grey or transparent top; S05 3ZR

dark grey base Tet: Chandler’'s Ford 2952
® Suitable for free-standing or y Telex: 47551

wall-mounting applications
@ Integral fixing points in base for

circuit boards or chassis Subsidiaries and Agents
® Other sizes supplied to special order throughout the Waorld

WW—026 FOR FURTHER DETAILS
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wooe: T TR-21

Easy—handlingﬁll!

superb perform icel!

I i ] T're.lﬁs':d_uc; and Recorder g )
amplifiers and systems

| 3l = oRIve |
R 9o
4 [l

f'-r l

p—F Y

| ™

34
RO

PORTABLE VHF TRANSCEI |

refiable high performance & practical controls
individually powered modules—mains or dc
option single cases and up to 17 modules
in standard 19" crates small size—low weight
—realistic prices.

Y LDI[E=E

Fvide Electronic Laboratories Limited |

6/16 Oakham Court, Preston PR1 3XP |
A\ Telephone : PRESTON 57560

WW—028 FOR FURTHER DETAILS

5 Tovocum

(150MHz. 1W)

ardners

NINIMOD

Minimod

Made in Britain by Gardners...

l First of a new range of all-British  you need it. Minimod provides a
miniature encapsulated power  choice of a standard 5 volt
| supplies, the Minimod series is  output {avaflable up to 1 Amp)
: designed and manufactured by  for digltal circuits or 12-0-12 or
FEATURES: l : : Y el
, e | Gardners to provide reliable, 15:0-15 volts for linear circuits,
® Three operating frequencies in any 2MHz segment of the regulated power supplies in 2.neat  using a 230 volt input. Each unit
142--172MHz range may be selected. { pack designed to plug into your P.C. s fully stabilised with foid back
& A monolithic HCM filter produced by our own crystal divi ‘ beoard. Minimod simplifies  current iimiting, and in the case of

il . . o b development or production of 5 volt unlts, over voltage
sion 1s_userf |n_ the IF amplifier. Performance and selectivity equipment by providing power where  crowbar is provided . , .
in this single superhetercdyne set are excellent.

® A light emitting diode is used to indicate the transmit output Ask Gardners to tell you more about Minimod.

Standard or special models can be supplied.

level and condition of the battery. This approach improves

reliability and allows checks under poor lighting conditions. ;
. . . "
® Use of a posistor eliminates the troublesome fuse and al- )
leviates maintenance requirements. '| e

Specialist$ in Electronic Transformers and Power Suppiies.

EXPORT DEPARTMENT |
Iovoco M TOYO BUILDING, NO.5.12-20, JINGUUMAE,
TOYOC SHIBUYA- KU, TOKYO, JAPAN
] TOYO COMMUKNICATION | |GABLE. EXPORIOYOCOM.1OKYD
g TEL: 10X 400-2258 2

EQUIPMENT COLLTD. | (yrrey 2423001

TRANSFORMERS LIMITED

|

|

| Gardners Transformess Limited, Christchurch, Hampshire BH23 3PN
‘ Telephone 02-015 2284 Telex 41276 Gardners XCH

wWw—027 FOR FURTHER DETALLS WW-—029 FOR FURTHER DETAILS
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Maxi-Super HT 1810 and |
;:;JLODEIEW Maxi-Mini HT 1800 !
Solder Sippers |

Designed for use when working
or re-working P.C. Boards. Per-
mits removal of molten solder
from Multi-leg camponents, en-
abling easy extraction, The sol-
der is ‘sipped” through the noz-
zle, and automatically ejected
when the instrument is next used,
A Swiss precision instrument
manufactured to a high degree
of accuracy.
The anti-corrosive outside casing
has a knurled finish for mare
positive grip, and encases plated
internal parts.
The Maxi-Super has been design-
ed with a 3.5 kg. spring acticn
recoilless plunger, whilst the
Maxi-Mini with its conveniently
shaped operating button, has a
2.5 kg. spring action plunger,
protected by a channel guard,
Both models have been designed
with an easy-to-replace ‘dupont”
teflon screw-in nozzle,

S n I I O .
PLEASE SUPPLY

SIPPERS
MAKE DE-

Longs Ltd.
Hanworth Lane
Trading Estate
Chertsey Surrey
KT16 9LZ.

PLEASE FORWARD PLEASE SUPPLY
without obligation Maxi-Super HT Maxi-Mini HT
I-further details. 1810 a1 £6.60 1800 at £4.95 l
I [enclose chequevaloe £ I
L NAMR . e ——oem_ POSITION
I COMPAKY l
l ADDRESS l
_SIGNED

Reg. England 68496
Q-Q- ] J

Prices include VAT
N N B B N N N N |
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LAUTION i YOLTS ! 18vde
LAMP CURRENT: 75 ma
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Jermyn now offer a stereo decoder module that simply and
easily converts your existing meno tuner for stereo reception.
Multiplex output equipped tuners simply have the module plug-
gedin, older types need the de-emphasmcapacltor disconnected.

The unit will do |ust|ce to the most expensive equipment.
Channel separation: pically 40dB

Distortion: T{/pically 0.3% at 560mV RMS
Composite input signal
Automatic with lighted indicator

o 00

Stereo switching:
Power supply: 10-16 volts.
Assembled and fully tested with a no-strings 12 month
guarantee the module costs an astonishing £6.90. Excluding VAT.
(Alsc available as a Kit at £4.90.) Beat that!

o Jermyn Industries Please rush me | I Kit{s}. .| made up Stereo decoders.
150 Vestry Estate I enclose cheque/postal order for €

‘Sevenpaks Kant Name
Address

S A\ (T[]
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:' HIGH POWER IDC COUPLED AMPLIFIER

* 4 %

*

UP TO 500 WATTS RMS FROM ONE CHANNEL
DC-COUPLED THROUGHOUT
OPERATES INTO LOADS AS LOW AS 1 OHM

FULLY PROTECTED AGAINST SHORT CCT,
MISMATCH, ETC.

3 YEAR WARRANTY ON PARTS AND LABOUR

The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in
Industrial, and Research applications in this country. It is DC-coupled throughout so providing a power
bandwidth from DC to over 20,000Hz. The abllity of the DC300A to operate without fuss into totally
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse or complex
waveforms has established the DC300A as the world's leading power amplifier. Each of the two channels
will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended
amplifier providing over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to |
DC. Below is a brief specification of the DC300A, but if you require a data sheet, or 2 demonstration
of this fine equipment please let us know.

8 volts per microsecond

1 ohm to infinity

1.75 V for 150 watls into 82 i
10K ohms 10 100K ochms

DC-20kHz @ 150 watts 4+ 1db, — Odir
500 watts rms into 2.5 ohms

+0. —15 DC to 20kHz, ! watt 82
Balow 0.05% DC to 20kHz

Slewing Rate
Load impedance
Input sensitty
Input Impedance

Power Bandwidth

Power at clip point {1 chan}
Phase Response

Harmonic Distortion

Intarmod. Distortion Below 0.05% 0.01 watt 10 150 watts Protaction Short, mismateh & open cct. protection
Damping Factor Greater than 200 DC to 1kHz a: 82 Power supply 120-256V. 50-400H:2
Hum & Noise {20-20kHz) At least 110db below 150 watts Dimensions 19" Rackmount, 7" High. 93" Deap

D180 — 150 watts per channel

Othar models in the range: D80 -— 60 watts per channef

=

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE,
SAXMUNDHAM. SUFFOLK IP17 ZNL
TEL: (0728) 2262 2615

MACINNES LABORATORIES LTD

WW-—032 FOR FURTHER DETAILS
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Linstead
Laboratory
nstruments

WIDE RANGE MILLIVOLTMETER
High impedance millivalimoter with 20 scales
! 1otal measurament ringe B0 micro-amp a.8. to
400 volts d.c. 10-megohm input with overioad
protection and frequoney range of 500 kHz il

£38.80

CrITPLT 3

.ﬁ_ﬁr HATCHE TYE® GB

WIDE BAND SIGNAL QENERATOR
Sina-square wovo wida band high pawer sighal genarastor.
10 Hzr-1 MHz. 0-8 volts r.ms. 2 watls into 5 ohms in-

corporating short GrCult protscnon,
£32.80

NUFFIELD SPECIFICATION 131

y oy

the best for less

BRITISH MADE BY LINSTEAD
Linstead Electronics, Roslyn Works, Roslyn Road,
London N15 5JB. Telephone: 01-802 5144
Iraland, Lannox Laboratory Supplies Lrd.. 3/4 South Lainster Straat,
PO Box 2124, Dublin 2.

Denmark, Scarfysik, 13-18 Hjotringgade, DK 2900, Cepenhagen.
Swadan, EM| Svenskha A/B, Tritonvagsn 17, Fack, 171 19 Sotna 1.
Norway. EMI Norsk A/S. Fostboks 42 Koravoll, Oslo B,
Malaysin. Laboratory Equipment Sdn. Bhd.. P.O. Boa 80, Batu Pahat.
Benelux, A.S.E. Ltd,, Nationalastrast 38, B-2000 Antwarp.

WW—033 FOR FURTHER DETAILS
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d R
The model EF 5603U high performance
FM Varicap Tuner, incorporates back-to- {
back dioves with a five gang triple interstage coupling.
FEATURES: % High selectivity # Low oscillator harmortic content

# All rejectiona above 90 4B * Receiving frequoncy B7 MH: and 109 MH:
* Low price plus good delivery tima

TOKO U.K.Ltd
Shirley Lodge, 470 London Road, Slough, Bucks.
Tet(75) 48444 Telex: 847185
WW—034 FOR FURTHER DETAILS

C 1Tand’z VideoTape

. from

DixonsTechnical.
Atvery

S

|
non-technical prices. ;

Our 1" Tape range.

Aecommended Price Dixons Price
{Exe. VAT)

SCOTCH §~ 24004t £10.40 £B.50
SCOTCH §~ 3000 R £16.82 £13.50
BASF 4~ 2400 h £10.76 £8.50
SHIBADEN §* 2400 ft £10.80 ‘£9.10
DIXTEC CCTV 3~ 2400 ft £5.50

Now T'tape atless than half price! |

Average recommanded Dixons price ¥
prica (Exc. VAT)

1075 ton 8" x 3" [

NAB Metal Spool £15.00 f7.00 1
1500 ftonB X1 L - [
NAS Metal Spool £19.50 £7.50
21501ton8" x 1" !
NAB Metal Spaol £20.75 £9.50 I
3000193 x1"

NAB Metol Spocl £26.50 £9.50

All Dixtoc Video Topos are of tha highest quallity, we supply 17 in

air-tight containers, also 1~ on matal spools. Current stocks are high,
but so is demand. We racommand you place your ordar quickly. -
- ) S ——

1 T
Ploaso send ma reois of Taps,
Siza Lenglh Dixons Prico |
TOTAL PRICE:
| ancloso a cheque mado payabla 10 Dixons Technical Limited.  WW/VT/4
R Dixons |
: ADDRESS Yechnical Lid
K fapstelyhyty 4
5y y
o, — . e
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STORAGE OSCILLOSCOPE
| TYPE CB-1*

¢ Screen area
60 X BOmm
Max writing speed
200km/sec
Pass band DC 10 1MHz
Sensltivity
10mV 10 50V/cm
Image holding time:
. In normal operation

30 min
Instrument switched off
1 week
PRICE £240

‘ TYPE C1-54+

shot  operation, “'Z"
« modulation  and  illu- ‘r l
minated  non-parallax "; =
graticufe. | -! =
|
| price  £140 -¥.-;““
' ") @
| = I’Tp":-.
0. ®

WIDE-BAND OSCILLOSCOPE

P

Screen area
90 X 40mm
Pass band
DC to 20MHz
Sensitivity
10 tc 100mV/em
Features Include: In-
temal amplitude cali-
brator. Crystal con-
trolled fraquency
Calibrator, Beam loca-
tor. Push-button single |

-

&
- ppre—

Telephone 01-727 5641

PLEASE WRITE FOR FULL CATALOGUE OF TEST EQUIPMENT
*Made in USSR
OBTAINABLE FROM STOCK FROM

Z & | AERO SERVICESLTD

44A WESTBOURNE GROVE, LONDON w2

Telex 261306

WW-—036 FOR FURTHER DETAILS

Endless Loop Cartridge Units
~Designed, Developed, Manufactured.
Asusedin industrial monitoring alarm and public address

systems ete., - by manual or remaote control. All enquiries
welcomed.

F‘!;li'Ci-l TAPE MECHANISMS

7a Balham Grove, London, SW12. 01-873 1382.
WW—037 FOR FURTHER DETAILS

8 THINKING OF BUYING

REPAIR AND
RECALIBRATION
SERVICE AVAILABLE
ON AVO MULTIMETERS
| FARNELL INSTAUMENTS LIMITED, SAWDBECK WAY. WETHERBY, YORKSHIRE
1522 4DH TEL: D937 3541 TELEX 557234 LONDON OFFICE TEL: [4-802 5358

| 1WW—038 FOR FURTHER DETAILS

CONFRACTORS TO H.M. GOVT. P.O. APPROVED

YJREPAIRS

7-14 DAYS SERVICE

OF ELECTRICAL

MEASURING
INSTRUMENTS

Industrial and Precision Grade

TO SOLVE YOUR INSTRUMENT PROBLEMS
CONTACT

LEDON INSTRUMENTS LTD.

il DLl 76-78 DEPTFORD HIGH STREET,

LONOON. SEB. TEL: 01-692 2689

i
STOCKISTS

ALSD SUPPUERS OF GEC
RISSO AND OTHER,
MULTI RAKGE TES1 5675

v GLADSTONE WORHS, GLADSTONE ROAD,
v FOLKESTONE. KENT. TEL: {STD) 0302 57555

WW—039 FOR FURTHER DETAILS
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NCW,
active filter
takes over

from passive
networks

WHITELE

ACTIVE
FILTER

These actlve filters are designed to take over the functions
of passive filter networks in audio telecommunications
systems. They offer several advantages, in space—saving,
economy and reliability.
As a size comparison, one active filter will take up the same
space as two Post Office Type 3000 relays. By using the same
fixing and terminal holes as the relays, it offers an extra
convenience when baseboards are being prepared. By
replacing inductive components with solid state devices,
filter characteristics have-been obtained at less cost, without
insertion loss, and with increased flexibility and economy.
These new active filters have B.P.O. approval, and have wide
applications, in the audio area and in signalling and control
systems.
L] L] y
STAND No, 101 ZL 1 l'y
|.E.A. EXHIBITION versa l l S

SEE US ON
ELECTRONIC & ELECTRICAL DESIGN

PRODUCTION CAPABILITY
 CABINET MAKING

SHEET METAL FORMING/FINISHING

 PLASTICS MOULDING

ENCAPSULATION
WHITELEY ELECTRICAL RADIO CO.LTD.
Mansfield, Notts, England. Tel. Mansfield 24762
London Office: 109 Kingsway, W.C.2. Tel, 01-405 3074
WW—040 FOR FURTHER DETAILS
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low cost memory card
IS easy to interface....

RSS 3000 .CARD

Rondom Access
256 Wouds

12 Bits or fens

I Miciosec cyele
TTL Compairible
Expondable

Eayy interfacing
LOw COS5T
267,50 ona of
plus VAT

AL

j =
=
=
=
o=
=
-
=
o=

=
£

Litmrosa's low cout Random Access PAemory Cpyd Type RSS 3000 wies ‘stotic’ memary
chips ond i1 vary ecsy to interfage with any duipment. Al fnputs and outputs ore

TTL coenpatible ond ne clock or timing coniiderotions ace necessory when reading o
wriling inro the momory .

The R55 3000 features o complete memory system oa o vingle peinted cii cuit bowd
and meeures &1 Insh x 7 Inch with o 43-woy cdge connecter terminotion, Al
availoble iv a Memony Address Regltar [or expantion up to 4096 wards, ond &
power wupply eord witohls for chiving vp to fows RSS 3000 cavda ot o time.

Fully decoded oddress lines, Tris:tote sutpul, simple asynchronous contied lines ond
low cagr mokcs this systom ideal for e 03 o buffer stero In wmalt computans ete.

Iimrose electronics Itd.

E~10 KINGSWAY, ALIRINCHAM, CHESHIRE, VAl+ IP]

Tet. D&l 92B 8043

WW—0MI FOR FURTHER DETAILS

BIGBOOST
FORTHE GARDNERS

RANGE

o0Hz 300VA Square Wave Inverters

gy
TS
Wy |

I'it's produced by Gardners it must

be something special, and d is!

Now avaitable, modeis 107A and B are
precisicn bult inveriers groviding

240 valts ag. from 12 and 24 volt
battery aystems.

Both modets oHer unusually high
oulpul ratings enablng the user 10
operate many canventional ipads such
as Ighling and small power tools in
siuations wherg main power supglies
arg not avadable

Gardners inverters are designed to

dnve any mans oparated equipment
which is not unduly sensitive (o the
diflerence between sine and square
wavelorms Incandescent lamps, TV sels,
elactric dnlls are typical of a

wige lield of possible applications

Both the 107A and B models are rated
at A00VA (300W UPF) and will
accommodate reasonable short term
overicads. Price E87 plus VAT,

8Brochure GT 28 gladly sent on request.

Specialists in Electronic Transformers and Power Supplies

GARDNERS

TRANSFORMERS LIMITED

Gardners Translormers Limited Christchurch Hampshire BH23 3PN
Tetaphone 02-015 2284 TELEX 41276 GARDNERS XCH.
\WWW—042 FOR FURTHER DETAILS
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A NEW STANDARD FOR SOUND REPRODUCTION |

HD250 High Definition Stereo Control Amplifier

- Desig.r?ed for disc and
tuner input and two
y S tape machines, with
H complete recording and
: ¥ « reproducing facilities. .
TR L _ i

The HD250 amplifier establishes a new standard in amplifiers for sound reproduction in the home. Improvements
have been made in respect of performance, engineering design and quality of construction. We believe that no other
amplifier in the world can match the specification of the HD250 at any price. Look at extracts from the specification

1
iss
(L

!

y o —

below.
Power:output Hum and noise output
Rated: 50 watls aversge continuous power per channel. into any Dise: —83dBy. Measured flat with noise bandwidth of 23kHz.
mpedance frem 4 ta 8 ohms, both channels driven. —B88dBv. Measured with “A™ welghted characteristic.
Maximum: 90 watts average power per channel into 5 ohms load. Lirig: —85dBv. Measured flar
Distortion —B8dBv. "A” weighted.
Pre-amplifier; Zero. {Cannat bc identified or measured as it is below
POt aeiie® inherent circuit noise.) B5izet 177 % 437 % 11% deep verall.
at rated output: Less than 0.02% (typically 0.01 % at 1 kHz.)
at 25w output: Typically 0.006%. Waight: 21 b,

Wirite or phone for leaflet A25.2 74 which describes the design philosophy
and conception of the HD250, together with a complete specification.

RADFORD AUDIO LIMITED, BRISTOL BS3 2HZ. Tel. 0272 662301

WW—043 FOR FURTHER DETAILS

from STARWET

The STARWET spectrumanaly-
ser module ST 858 is the [atest
itemtostem fromthe STARWET
design team. The result of
several years work it incorpor-
ates new concepts based on a
different approach to spectrum
analysing. The outcome being
an ultra reliable instrumentwith
an excellent specification (by
any standards) at a price hither-
to thought impossible forequip-
ment of this calibre and type.

SPECIFICATION : Frequency range 10 MHz to 850 MHz in two calibrated ranges Sensitivity Better than 50 mv for 0-5V per cm Resolution Better b
than 25 KHz. Dispersion From less than 1 MHz to 400 MHzvariabla Input Via §0ohm BNC connactor on front panel Output 1 Coax cable for connection
10 Y input on scope Output 2 Coax cable for connection to $yne. Input on scope Power requirernents 240 volts AC 50Hz 10watts. (Other voitages and
frequencies available as required} Siza Width 11in {28em.) Height 437 5in. {1 1-2cm.) Depth B-5in. (21-6cm .} Nett weight 7-51bs (3.4 Kg) Gross weight
10lbs (4-5Kg.)

For further details contact the sole distributors of STARWET equipment:

CHILTMEAD | 1D |

7-9 ARTHUR ROAD, READING, BERKS (rear Tech College) Tel. Reading 582605
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The new Rank
WOW & FLUTTER
Meler
Type 1742

E RAHK KALEE

' -

_—/—:‘T

1
_,,....m....-\-.

eo® ‘v

2=y wy e b

.\,m«'l‘ l ” ..

9”;’? 2

Fully transistorised
for high reliability

Versatile
Meets in every respect all current specifications
for measurement of Wow, Flutier and Drift
on Optical and Magnetic sound recording/reproduction
equipment using film, tape or disc

High accuracy
with crystal controlled oscillator

Simple to use
accepts wide range of input signals with
no manual tuning or adjustment

Two models avallable:
Type 1742 A’ BS 4847: 1972 DIN 45507
CCIR 409-2 Specifications
Type 1742 ‘B” BS 1988: 1953 Rank Kalee
Specifications

For further information please address your enquiry o
Mrs B. Nodwell
RanK Film Equipment, PO Box 70
Greal West Road, Brentford
Middlesex TW8 9HR
Tel' 01-568 9222- Telex 24408- Cables Rankaudio Brentford

& RANK FILM EQUIPMENT

WW—044 FOR FURTHER DETAILS
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ELECTRONIC
INDUSTRIAL THERMDMETER

KE #1 KLRE THIC WORKK 11T

THE MCDERN WYO EASURETEMPERATURE

A Thermometer designed to operate as an Electronic Test Meter. Will
measure temperature of Air. Metals. Liquids. Machinery, etc.. etc.

Just plug-in the Probe. and read the temperature on the large open 1]

scale meter. Supplied in zippered vinyl case with transparent front
and carrying loop. Probe. and intarnal 1} volt standard size battery.

Maodel “Mini-On 1" measures from — 40°C to 4+ 70°C, price £17.60
Model *Mini-On Hi"' measures from + 100°C to + SO0°C, price
£20.00{VAT. EXTRA}
Write for turther detalls to
HARRIS ELECTRONICS (LONDON),
138 GRAY'S INN RCAD, LONDON. WC1X BAX
{‘Phone 01-837 7937}

B

WW—045 FOR FURTHER DETAILS

HEPWORTH ELECTRONICS

A DIVISION OF B. HEPWORTH & CO. LTD.

Bank Buildings, Kidderminster.

PRESENT
ELECTRONIC | Ac-DC
DEVELOPMENT | PRECISION
CORPORATION | CALIBRATORS
PRECISION B cr;LTa:;on B %

EX XX X'

-3; o 5 5 m:\;_

m——

e

e —

DC milli Volt Calibrator MV105

THIS IS ONLY ONE UNIT FROM THE E.D.C. RANGE
OF MANUAL OR PROGRAMMABLE VOLTAGE
STANDARDS.

Tel: 0562 2212 or 3 for Data and Price

WW-—46 FOR FURTHER DETAILS
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Eddystone Radio

a27

Economy! Simplicity! Reliability!
1830 Series Ccw, M.C.W, A.M, S.SB Crystal controlled

Transistorized HF/MF
general purpose receiver

120 kHz — 30 MHz in 9 ranges

Rack mounting as standard

Cabinet optional extra
AC or battery operation

British MPT approved as
ships reserve receivet

i‘ Illustrated brochure from:

Eddystone Radio Limited
I' Alvechurch Road, Birmingham B31 3PP. Tel: 021-475 2231. Telex 337081.

I; A mamber of Marconi Communication Systems Ltd LTC/ECI05

WW—047 FOR FURTHER DETAILS

BIAS ELECTRONICS| encineens

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotlon. a better job.  The B.LE.T. gulde to success should be

highsr pay? "New Opportunities” shows  read by avery amblitious engineer.

vou how to get them through a lew-cost Send for this helpful 76 page FREE book

B.1.E.T.home stud y course. There are nd now. No obilgation and nobody wili call
i)ook,s to buy and you CAR pay-88-yOu- an Ylali'l:‘ it could be the best thing you
BArT. ever did.

EENECUT OUT THIS COUPON I I NI S
CHOOSE A BRAND NEW FUTURE HERE!

Tick or 1iale 3ubject of interes!. Post to the address below.

C. & G. L.I. Radio
BIET—Technatron Electricat (w] TV Servicing Cert. O
Practical Radio & Post Master General
l Electronics (Technatron) O 1st & 2nd class Certs, I
| I Electranic Enginaering 0O C. & G. Blectricat
b | Telavision Maintenance & Servicing O Enginearing Practise [
¥ | Genaral Radio & TV Engineering O C. & G. L. Installations
- Radio Servicing. Maintenance _andWiring g3
PROFESSIONAL RECORDERS [ iR 0 ol ontirs. ©
City & Guilds Radio, Society of Engineers
for broadcasting and studio use. TV Electronics Mechanics n {Electrical Eng.} O
i . Radio Amateurs Elactrical Insaliations and Witing 0 I
Our range includes console, transpartable and rack I Pmcnule g C &G Eun:xc}czé:1 g
H i Colour Television achmcians (Prima,
mounting machines. Computer Elactronics O C. & G. Telecommunications e E I
Mor:lo-stereo A Uac g i}track 5 slow speed radio I ToB.L.E.T. Bwwo2 Aldermaston Court, Reading RG7.4PF a 0% I
station loggers all to IBA requirements.
I NAME {Bioeh Caplials Please)
BIAS ELECTRONICS LTD. 01-847 3121 ADDRESS I
Unit 8, Coombe Trading Estate, 112-120 Coombe I Other subjecta | Age '
Accraditad by CAC.C Mcmber of A8 C.C.

Lane, London SW20 0BA

e B BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

WW—048 FOR FURTHER DETAILS
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More than 350
different types
to choose
from

Vitality's
__the name for
miniature and
sub-miniature
lamps.

If you can’t find the lamp you need
from the 350 different types of Vitality
sub-miniature and miniature lamps just
pick up the phone and ask for the Vitality
applications service.

Miniature and sub-miniature lamps
are Vitality's speciality and the range
available is one of the most comprehensive
in Europe.

Write for the Vitality catalogue
for full details on the range and appli-
cation notes, or phone us if you have a
special requirement for conventional or
unusual environments, wherever a light
source is needed for illumination, reference,
indication or warning.

Vitality Ltd

BEETONS WAY, BURY ST EDMUNDS, SUFFOLK.
TELEPHONE: 0284 62411.TELEX: 81295,
Authorised Distributors

Townsend Coates Ltd., Coleman Road, Leicester LED 4LF.
Telephone: 0533 768561.Telex: 34321.

Farnell Electronic Components | td., Canal Road,
Leeds!S12 2TU.Telephone: Leeds 636311 Telex: 5514 7.

WW-— (49 FOR FURTHER DETAILS
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mombrex

MODEL 40 ¢
WIDE RANGE AUDIO GENERATOR

* 4 RANGES. 10Hz--100 KHz. I\
* SINE AND SQUARE WAVE OQUTPUT.
* DUAL CALIBRATED ATTENUATOR.
* STABILIZED OUTPUT LEVEL 1 V.

Trdde and Export enquiries welcome
Send for fulf technical leaflets
Post and Packing 35p per unit
NOMBREX (1969) LTD., EXMOUTH, DEVON. ‘
Tel: 03-952 3515

r——
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ROGERS

AUDIO TEST
EQUIPMENT

A comprahgnsiva, versotila sange of
1est aquipment primarily dasi?ned for
the measurement of high quality audio
aqulpment, but with additional
apphcations in tha glectronlcs industry
in general. The equipment is of
particular interest te tha prolessional
audio engineer, recording studios,
broad casiing authoritles and
sducationsl establishmanis,

DM344A Distortion Factor Meter. Designed to meks accursta and rapld measurs-
ments of total harmonic distortion genegrated within high quality sudio amplifiers,
recording and transmission equipment. -Selling Price: Chassis — £132.50.c/w.
Case — £140.00 4+ VAT.

5324 Low Distortion Oscillator. Generates a pure sine wava and has been designed
88 a general purpose low distortion signal sousce. The primary application, used in
conjunetion with the DM344A. is the messuremant of total harmonle distortion.
Salling Price: Chassis — £66.50.¢/w. Case — £62.50 + VAT.

AM324 AF Millivoltmeter, Designed for voltage measusements in the audio and low
RF ranges and. principally for measuring low Ievel signals in high impedance circuits.
Selling Price: Chassis -— £64.00.c/w. Cass — £70.00 + VAT.

Rl Modsol "A" Noise Generator. A poriabia

.: -’;‘,“‘. battery operaied unit designed for carrying

=l o s out listening lests on loudspeakers. *Pink'

A &= . or ‘White" nofse can he selacted andoutput
it I can be continuous ar burst. Qutput is con-

uhuously variable. Selllng Prico: £32.50
+ VAT.

Fudl Cotpur {iterature describing the completr range may be had on reguest

ROGERS DEVELOPMENTS (Electronics) LIMITED
4/14 Barmeston Road, London SE& 3BN. England
Telephone: 01-698 7424/4340

\WW—051 FOR FURTHER DETAILS
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Whether your needs
run to one hundred
%h slabilty

XO's or one
thousand monoiithic
ctystal hiters, or you
IUs! want len
tHousand crystals in
& hurry ai the right
pnce. Hy-Q
Electronics are as
close as your telex

We've built a
repulation lor being
up front When
quality, price and
delivery are being
considered, you
don’t have 19 accept
eighl week delays
when you've
thousands of dolars
worth of equipment
just wailing tor

of lelephone cryslals.
Call Hy-Q for

laster delvery!

You name it.
We've got it!

and lots
and lots of
others,too.

P.O. Box 256
Frankston
Victona, 3199
Australia
Phone 7839611
Telex 31630
Cables HYQUE
Melhourne

P.O. Box 29,

Pasir Panjang
Singapore, 5

Phone 636477
Cables HYOUESING
Tetex AS21427

Hy-Q

Elecironics
WW—052 FOR FURTHER DETAILS

DAVENPORT

F

ﬂ
J

LINE SOURCE
PUBLIC ADDRESS

“ew FULLRANGE

LAYOUT OF SPEAKERS
SPEAKER UNITS
e LAYOUT OF

SPEAKER UNITS

0 |
0 E

0
i
0
0

Twalve 8" x 5" alliptical
and one 12°° twin cona

|

Ay renl.
-

Eight 8'* x 5" elliptical

and one 10" twin cona
CABINET HEIGHT 48" °

CABINET HEIGHT 66"

A BHDCHUH.E GIVING FULL SPECIFICATIDN, INCLUDING SPECIFIC
SOUND PRESSURE LEVELS. FREQUENCY RESPONSE GRAPHS AND
POLAR DIAGRAMS, AVAILABLE FROM THE MANUFACTURERS.

S. B. DAVENPORT LTD.

ELLES RD., FARNBOROUGH, HAMPSHIRE, ENGLAND

TELEPHONE FARNBOROUGH {HANTS) 614551

a29

U.V. Recorder,
Storage Scope,
Scope & Camera?

The alternative!

|

0000 0 C0C0, 0000, DOOC 000, oop, 00000 © ace,
8°°° 3 8°°% 3 99 £ e 879080 e e
o 90 of o002 o o © S o ©o
0000 Q 000U, 000G pooo [+ a Dood o a0
Q o 0 o [<I-] 0 o0 o Q0

90 .92 923 o O ¢ e @ o, 0O

0 0000 © dooo ool o Q o ©oo

RECORDING OSCILLOSCOPES

Medelec Fibre Optic Recording Oscillgscopes
are highly versatile top quality general
purpose units specially designed for industry
and research. They are based on the wide
experience gained by Medelec in the exacting
field of medical instrumentation.

v High quality, low cost recording

vr Wideband brilliance modulation

v Five Recording Modes include Raster
¥z Simultaneous recording and viewing

¢ Single frame or continuous records
from a built-in caniera

For fuil technical details or a personal
demonstration of the FOR-4 or any Medelec
unit please contact us.

medelec |

Medelec Limited Woking Surrey

1831

!

kTtal: Woking (048 62) 70331 Telegrams: Medelec Woking J

.
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. The
- GreatSound
| of Vitavox

Nothing succeeds like success.
You met the new Vitavox power range last year. Its
success was instantaneous, and has been growing

Good — but not good enough for us. We have
been, and are, continuously improving ‘our units.
We want to give you'the best value and perform-
| ance — so now we offer you, improved on 1973,
the latest . . .

@ S3 Pressure Unit
® AK 156 Loudspeaker
®H.F.Hoarn {
@® Dividing Netwaork
The matchless range
~-now better than ever...

Giving You...

<
=,
=1
A
Sensitivity i ;
p i |
Power - = |

Efficiency

Craftsmanship

VITAVOX

Limited

Westmoreland Road,
London NW9 SRJ
Telephone : 01-204 4234

Piease send me further information on your product range

I

! |
} Name - e = P L Mo e :
I Company ST - L :
I A oS s = || |
| A e Oy ]
= e o e o S = 1 d
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ever since. ’
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il

[ AUDIO
LEVELS -----

PPMs

o all BBC 4 %44
Specifications B&F ?‘f

CHILTERN WORKS
HICH WYCOMEBE

BUCKS

"y
_____‘“!M_ Y ——
| ELECTRICAL INSTRUMENTS I_._TD

KIGH WYCOMBE 309174

WW—056 FOR FURTHER DETAILS



Wireless World. April 1974

A unique drafting aid for the
electronics engineer enabling
him to prepare in minutes a
perfect PCB,

A fine-tipped marker charged
with a free-flowing etch-resist
ink. Simply draw tha
desired circuit onto copper
laminated board—etch—
clean.

The circuit is ready to use.

NO MESS — NO MASKING
A perfect circuit every time !

£71-10 for one-off, £4.40 for six, £8-80 for twelva. VAT
-and post included. Available now in every country in
Europe.

Name = -

Address .. . P —

Post to: DECON LABORATORIES LTD.
FREEPOST

PORTSLADE,BRIGHTON,ENGLAND
(No Stamp Needed) Phone 0273 414371

) s S —— ] v——
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1 Audio
frequencies
to order;

400 to 10,000 ¢/s...tell us what you need, and our little plug-
in fixed frequency oscillator will supply it, dependably! It's
solid state, hased on a single silicon transistor and available
encapsulated in epoxy resin, withall the Whiteley experience
of the technique, or in a cased form as illustrated—both
giving a long working life. Qutput is 10 mW into a 600 ohms
load. Standing on its octal base, it is very proud of its
P.O. approval. There's no doubt, when you need a single
audio frequency sine wave output for any purpose. .. this
is a very useful liftle chap to have around. Ask us for details.

Whitele

versatility...

STANOD No. 101
ELECTRONIC & ELECTRICAL DESIGN

[.LE.A. EXHIBITION

PRODUCTION CAPABILITY
CABINET MAKING

SHEET METAL FORMING/! FINISHING:

PLASTICS MOULDING
: = ENCAPSULATION
Further information from:

WHITELEY ELECTRICAL RADIO CO. LTD.,
Victaria Street, Mansfield, Notts,, England.

Telephone: Mansfield 24762,
London Office: 109 Kingsway, W.C.2. Telephone: 01-405 3074

\WW—058 FOR FURTHER DETAILS
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1924-1974

Over 50years..

Nothing succeeds
ke success.

in 1924, we empioyed six people.
Then, wireless was a novelty. We were
selling condensers as piece parts tohome
radio builders. We've diversified alot

and have become an international name,

synonymous with quality components
for the communications industry.
Traditionally, we've been involved in
Variable Capacitors. Our latest is the
Trimline Capacitor, an advanced and

extremely

Several new products will come on to

miniaturised component.

the market this year. One new area is in
Angle and Linear Displacement Transducers.

We're not standing still in other areas

either — we've expanded our range of
Tetfer Trimmers. And increased its

versatility.

A third of our business is export. All in

all, the last 50 years have been good.
And we've no reason to expect the next
50 won't be better.

That's success for you.

Hi

&

Wrlte for further information to.—

JACKSON BROTHERS
(LONDON) LIMITED

Kingsway, Waddon, Croydon CR9 4DG.

Tel: 01-681 2754/7 Telex: 946849

U.S. Office: M. Swedgal, 258 Broadway,

New York, N.Y. 10007.

s

==
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i | 1.) Celestion's new super
i tweeter. 2,) New design
“pressure’ mid-range unit.
3.} Ultra Lincar 12~ Bass
i drive unit. 4.) ABR.
| ensures controllzg bass
down to 16Hz,
§.) Pretision crossover for
_perfett system integration.

e

A new Loudspeaker oi advanced design suitable for studio
use and for home instailations of the highest quality.

UNITS: HF 2000 {dome ‘pressure’ type) MF 500 (Mid-range
Dome 'pressure’ type) Ultra linear 12 bass driver and 127
ABR. The crossover has resulted from considerable re-
search and crossover points are at 500 Hz and 500C Hz 80
Watts Maximum, 4-B ohm, This monitor loudspeaker system
has an exceptionally wide and flat frequency response.
Very low order harmonic and inter-modulation distortion.
Precise response to transients. Beautifully maintained polar
response ensures absence of unwanted directional effects
and provides a highly satisfactory stereo image throughout
the listening area. Matched pairs. e 1

SIZE40 X [5 x {1} Natural Teak or Walndt Cabinet

Celestion

Loudspeakers for the Perfectionist

ROLA CELESTION LTD.

OITTON WORKS, FOXHALL ROAD. (PSWICH. SUFFOLK 1P3 %
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NEW VAT INCLUSIVE PRICES

Aavbio 1.cs

Autho IC. Leaflar No. 12 (Circit dete etc)
FREE with 1.Cs 10p separately.

3 Watt NEW pin for pin
roplacament for SL4030

TBAROOD
5 Watt into 358

MC1303L £1.09

Dual Pre-amp

MC1338P £1.29

{ow noise Dual Pre-amp Singla

MFCA000 A orB 4%p

250mW

TAA30D {1.7%

1 Warttinte An. B rail %
LW 380 {140

2Wart ~
SL41d- £1.76 Z

QHAUGUL £345

15 Wart

NEG40L
35 Wart driver
T0499 Can

MC1310

Inductariess. phase-lotked foop

multiples siereo decoder. supplied with
FREE lusfiat No 11 {available s=paralaly 10p)
MC1312 £6.49
The L.C, CBS 50 Quadtsphonic decader
Availabla, only with alf companents ine,
vorpboard & dateited laaflet. Prica is all
incluarve.

“awe SL&14& above. Also availahle. heatsink
o1 SL414 01 5L415 165 Suiteble starme
P/C Bosrd 69p. SL416 (5 Watt Amp}
ZN414 with free laaftet ne 10

£3,05

£2.29

G UWASUE electronics

DIGITAL CLOCK

mL\'IS

MM5314

120r 24 hout. 4 or6 cigh
50 or 60Hz  operation
teading zeto supression
single  vdltage supply
similir 1o DIGITRONIC 1n
PW. March 1973,

Upm luh Output
& 847 Output tpad
With 15 mm 1. Tramyptar &
plrg phas FREE Zerer Suabitisnr
ot gy & Careast
wockyt aaglar & Mams Laad
matal case

b Polarity By ‘Pm! Duiput
Frvaril
Switch .
b I 0
‘-Vﬂ‘{Il d Rgbber . Owait <L
Seletzor Foct Swich

7¢ Series TTL Linears
INTERNATIONALLY 8gin DIP
KNGWN  BRANDS pin D TO9% 14pin DI
Ist, GRADE DEVICES AT NEW
ROCK BOTTOM PRICES
SN7400 20p  5N7473 4tp |
SN740T 20p  SN7474 aip
SN7402 20p  S5N7475 83p !
5N7404 Wp  SN7476 a4p 08 g 40, 50
SN7408 2%p  SN7430 &2p Ho 40y i
SN7410 20p  SN7492 82p mnt < 45 pond
5N7433 3p  SN7493 82p e - 95, b
SN7420 200 SN74100  £237 M 2 Abp et
5N7430° 200 SN72121 asp 47 = - 2
3N7441 81p  SN74141  f£110 748 42p 45 %
SN7442 8tp  SN7a192  £218 CA3045 S5 MESVUO0SI  f165
SN7447 £1.45 CA3075 [185  MVAIZVILOJE|  C1.EG
- 43082 L1685 MVAISVUDIT) 186
Cheapest OptO yet WMI0IK £1.9  NESSE S8
5 LM201H £1.15  "NESBOB e
Gl‘.l" LED's LM301 006 NEselE £8.62
LMIOH B%  NESOZB 487
: LM30BK 145 NESES £280
LED 2. 0125, 2§ LM303K L2889  NESED £2.75
LED3. 0478" 17 LM3302 TIh  NESGT .80
ME1330 My SGI0N £3.08
= ME1350 st £2.69
A | B 0.0 TarzEl w5,
b ME1352 L0 TAA29) 9%
MC1357 s TAAdD tn
Sl Vat Inclusive Prices MC1358 [0 Talz0 "y
MC14566 L1758 TAA150 164
MC1 45RCP1 f242  TAAITD %15
PRICE BARRIER SLASHED) ‘=i, 5% wes  'n
L 143EN £1.48 TAAS0 _N.ﬁ
MFCE030A 0435
LITRONIX .
DL707 =
READOUTS SERIES | NEW
1 MMB3 16 — siarm clock L18.50
{” high &lso Liguld Crystaldd it display inc.
ﬁh:;::;lr‘: ﬂ"""’h sncket—' C? 14,38
TBAB10S (7 Wan) £1.70
Ref LED t Raf LE° 1A Dual G55 {2656| 1.2
Mullard LP1400 Multipiex
Deacoeder Medule £4.96
£099 + 20p VAT = £2419

INDUCTORS

LP1178 MULLARO 470ihz
Block IF. Filter
Now only £1.49

&

COPPEACLAD

Danco [Clacton) Ltd, Mawi-Q Colls g L (N
253§ g Ep
Transistor Ranga x5 Blp 2y
Series 17 10 5T inclusve JfaH" 2B5p 23
Blue: Yeliow; Red & White a5 0p il
Al 49¢p asch 124" 82p Elp
" T t1.10 lsp

Cual Purpose Renge: 1Tas =

Series 1 1o 7 inclusive
Bius: Yellow; Red & White
ANl 49p sach
10 5 Groen 53p each
Forrite Fod Asrisls Medium & Long Wave

for 300pf & 500pf tuning (state which)
88p anch

R.F.Choke Range 0.1uH to 19mH
For full detaila ask for (eafet Na. &
p & pBo.

Multard LP1iB6

-

Dig Breadbosrd 4 1571 l.ls'

Spat Fice Cutter

Pia irdertion Tood (Surm 017 or 0L15%]

Varscior diods tuned FM.
funing hean E£A1F as
desctibad in P.E. May 1973
LP1185 moeiching 1.F stnp
ta.ns

VAT INVOICES ON REQUEST
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20 + 20 Wartl Integrated
staren amplifiar Kit suparb
sinie-ol-the-art  design by
enginears o1 Tewas Insteu-
meonts

£31.3% + p & p 48p

SE= EA1000 A1D055 A1018 ADOSMS
3 Watt amplifier module F.M. tuner chassis, fully F.M. Tunsr, simiar 10  Multiplex Sterec Decoder
Price including handbox frensiszorised. 9 Vah AJ0055 but in oded fully Built & allared to

snd FREE HEATBINK
{Quantity Discounts}
Our Price £2.48

Ou: Price £8.20

Tarmunal Pis (PRSS50}—State Saw

3: decade pvm
A State-of-the-Art Digitai Voitmeter 1.C.

pamtive sarth pparation

wilnut case.
silver Fascia enc
Our Price £11-38

56, Fortis Green Road, London. N10 3HN

TYPE CB04 TVPE O
Spl Hp 385pt Bap
1001 Mp 365 + 385pf 9%p
15pf p TYPE 00
20pt 70 208 + V76pf
25pf Mp with screen &
50pt 78 lnri'l:'\marl 99
B B3 ilacen
7?;: 83:. 100pf 69p -
100p? 85p 300p!
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OVERSEAS CUSTOMERS DEDUCT

ONE ELEVENTH.

POWER PACK /CONVERTER

Sweiched 3. & T} o¢ 8 Vel

W At}

Our Prica £608 4 papip
unstahiined version ot shove £2.99.
Oither Elminatare {astabiksad)

6 Vohix @ 5 10 50mA 11.65
§ Voitz B vy 1o 60emh 165
§ Volts imevnture) @ wp i 50mA frd ]
84§ @ oo SmA 215
S+ 30w sins LL75
7§ Vobus for cassemmy Playsrs {Smafll L% §
e 1 Veltswam 4 t498
Fuby mabirsed car bamtery Lotwarie®  gmind switched
outpets of B; T or O L5439
p i g all models 20

Cualimlina 210 228

pin 13§p 28pin 304p 14pin 153p
Y4pin 184p 36pin 38ip 18pin 173p
16pin 17§p 40pin a4p
24pin 284p

Dept. 5.

S00pt

Price includes
data booklel
{10p separelaly}

black &  match A1005S

Que Price £6-60

UNLESS SHOWN OTHERWISE F&P ON UK
ORDERS 15101:. OVERSEAS ORDERS AT COST
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. . . between the world famous 3M Wollensak
cassefte tape transport and no compromise
electronics designed and manufactured in
Britain.

The Wollensak transport, renowned for
maintaining its high performance throughout
years of use, is matched to electronics designed
to give reel to reel quality with cassette con-
venience and economy:

* high reliability . ensured by solid state
switching:

* intrinsic low noise furtherimproved by Dolby
Noise Reduction System;

* low distortion at every stage:

* correct equalisation and bias levels for
regular and ¢hromium dioxide tapes;

* high overload margins throughout;

* separate amplifiers for microphone, low
level line and high level line inputs;

* controlled headphone output;
* twin peak programme meters.

Recommended retail price £165-00
(excluding V.AT.)

NDATH EAST AUDID LIMITED
\' u -A- I 5 CHARLDTTE SQUARE
NEWCASTLE-UPON-TYNE
' NET 4XF

Doiby is a trade mark of Dolby
Labaratories Inc.

3M and Wellensak are ads marks
of the 3M Company.

e

|HARRIS ELECTRONICS {London]

Wireless World, April 1974

I 2 - e =

METER PROBLEMS?

A very wide range of modern design
instruments |s available for 10{14
days’ delivery.

Full Informatlon from:

138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937

WW—062 FOR FURTHER DETAILS

WW-—063 FOR FURTHER DETAILS

INSIST
ON
VERSATOVVER

Acclaimed as the World's leading
telescopic uitover 1ower in the
field of rado communicaton

Models from 25" 10 120

&

{ ook for the name
STRUMVIECH

Sirumech Engineering Co Ltd
Coppice Side. Brownhills. Walsall, Stafls

WW—064 FOR FURTHER DETAILS
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THE NEW NELSON-JONES FVi TUNER

PUSH-BUTTON VARICAP DIODE TUNING
o G_H__ﬁ_fr_ﬁ!'- (6 Position) ("WW* JUNE '73)
Exclusive Designer Approved Kits

What ara the Important fasturas to look for In an FM tuner kit ? Naturally it'must heve an attractive appearance whan bullt. but It must also embody
the latest and best in clrcuit deslgn such as:—

—

MOSFET Front end for excnl]ant cross madulation performance and low PHASE LOCKED Steros decoder with Stereo mute, ses balow.
noisea. L
3 GANG Tunlag for high selactivity — fina tuning indicators.
VARICAP wning diodes in back to back configuation fo low distortion. PUSH BUTTON tuning (with AFC disable) over the whole FM band.
CERAMIC IF fikars for defined IF rasponse,
INTEGRATED crcult IF amplifiers for relibility and excellent limiting/AM IC STABILISED end §/C protected power supply.
rejection, CABINET veneared Inside and out.

The Nelson-Jones Tuner has all of these features and many more, and mere importantly the design is fully preven not [ust with a lew prototypes but with many thousands
of working tuners spread across tha world,

| Type Spacn: 20 dB quibting 0.76uV. Imago rejection ~70dB.1.F. Rejcction —85 dB |

Basic tuner module prices stant as low as £10-79, with complete kits starting at £23-95
{mano) + PP 50p. and of coursa ell components ara available separately.

Ourlow costalignment service is availableto customers without accessto a signal generator.
Please sand largs SAE for our Iatest price lisis wiich detall all of tha many optlons and
special low prices for complate kits, All our other products remain availabla,

PORTUS AND HAYWOOD PHASE LOCKED DECODER {W.W. Sept. "70). 5till tha lowest
distortion P.L decocer available. THD typlcelly 0.05% (a1 Nclsan-Jones Tuner OfP level) 1
Supplied complete with Red LED.

Prica £6.50 when bought with a complete N-J tuner kit or £7,68 if bought separately
(P.P. 19p.)

PLEASE NOTE. Existing tuners ere readily convertible and kita/parts are avoilable for this
pUrposa,

TEXAN AMPLIFIER. we have designed tha tuner case and metalwork to match the
Toxan amplifier {see photograph). Complete designer epprovod Toxan kits aro available et
£28-50 plus p.p 60p including Teak Slaave.

Avallable Shortly: Vericap tuner using Mullard LP1185 module—no allgnrnent
required. Image Rejection —40dB. |.F. Rejection —65dB. o}

THE RON DO
QUADRAPHONIC
SYSTEM (20 warrs/cuanner

Complete designer approved kits for this outstanding Quadraphonic Sound System
('P.E." Sep. ‘73, atc.} with the following features . —

Y SWITCHING FACILITIES AND MODULES FOR SQ, QS AND CD4. % COMPLETE LOUDSPEAKER SYSTEMS AVAILABLE,

% COMPLETE LOUDSPEAKER ENCLOSURE DESIGN. % MODULAR BUILT IN-AM/FM RADIO.

% [INDIVIDUAL KITS MAY BE INCORPORATED IN EXISTING EQUIPMENT. Y% KITS AVAILABLE AS PUBLISHED—SEE BELOW.

Y LOW COST, FULLY ENGINEERED, INTEGRAL DESIGN. !

CBS SO* MATRIX DECODER Complete Kit £8-00 Post Free VAT Extra :
*TM CBS INC. £ s Incl. CES Llcence Fee - ]"

PREAMPLIFIER BOARD "~ Complete Kit £3-:00 Post Free VAT Extra

MASTER VOL./TONE/BALANCE BOARD Complete Kit £8-50 Post Free VAT Extra

POWER AMP. BOARD AND HEATSINK Complete Kit £7-50 Post Free VAT Extfa

BTEREC PAIR per Board

POWER SUPPLY BOARD . Complete_ £5-00 Post Free VAT Extra

MAIN SMOOTHING CAPACITORS (TWO REQD) ~ Per Pair £1-50 Past Free VAT Extra

MAINS TRANSFORMER " Complete Kit £6-25 Post Free VAT Extra

CHASSIS—PUNCHED and DRILLED WITH SCREENS Complete Kit £3-25 Past Free VAT Extra

QUAD SELECTOR SWITCH 7 £1-30 Post Free VAT Extra

WOODEN CASE ' £1-75 Post Free VAT Extra

HARDWARE PACK i £2-00 Past Free VAT Extra

CONTRQOL SECTION FACIA £3-50 Post Free VAT Extra

THE COMPLETE P.E. RONDO SYSTEM IS AVAILABLE AS PUBLISHED. PLEASE PHONE OR WRITE FO.R FULL DETAILS

Access "~ OPTO-DEVICES i
A . Panel mounting LED's. 7 Seg LED's

0-325" RH Dec Point.

You cen order theso - goods by 4 ¥ o 1024 23 Common Anode 1-4 £2-00; 6-24 £1-80.
Telephana on  Access. Simply . GREEN 1-9 59p 10-24 49p | Common Cat_hod_a 1-4 £2-00;5-24 £1-80.
quote your Access Wumber. 7447 Dec Driver £1:30 {C.A.)

V.AT. Please add V.A.T. at 10% to all prices for U.K. arders.

INTEGREX LIMITED, P.0. Box 45, Derby, DE1 1TW Phone Repton (028389) 3580

WWwW—065 FOR FURTHER DETAILS
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NEW PRODUCT
CASED AUTO TRANSFORMERS

240 Voll Muins to 115 Valts, smart ateal cased
unis coated in lough resin. fitted with power
|aad, fuse and 115 Valt American type sockel up
to GO0V A, above 500V A Cable cniry.

VA (Watts) PRICE posT | way { Cloakroom BWars) | no O Capetid Goft F.&P.
200 ., £558 3 | Lighting ete £ £ e
- Ey3b i Gives up to 30 B 1 3 A ol
;ggg - E‘n & e | mins. delay before 200 151 (X 743 052
20V A verslon uncualed< 5 tupe— switching ofl. ﬁ }gg ‘ﬁ:’o 1:ﬂ g‘gg |
atp | Delay: 1-30 mins. adjustable. 50 15 580 1239 i
S Max Load: 400 VA or 1000 Watts | 1o0¢ 156 70 748 120 |
A
AUTO TRANSFORMERS (Open) | fesistive. ; b B BE i o
N e e powt | lvory Case: 3din.x3jin, x2in. CASED VERSION In plastic caated ateel case
T "5 220, 240 Vol Fittings Instructions included. wlilh Poweriaad. Ploass atete 118V or 2407 output | 30 VOLTS
apped at ‘”' Trads Price: £580. Post 20p British 0¢ Ametican autie! sockels up to 300VA. IMAR At
A A e e A : Slarsoll bl oy L T
b 28 020 MINIATURE & EQUIPMENT W X ;AP'
Primary 2OV with Scr ol. e PLAP.
i T"""""“"’ 2oslazo v olls LvouTs leu.:'A'gps TYPE PRICE Par. | No! &5 &
ec. eC. gL, 113 h M X
3% 22 -4 $¥ | POWER UNIT Type P6200 | 383 — =0 — = 2% (@ oo O
500 0 !
1000 o R ;g Supalying & or 9 Vali OC uf B R Y R 19 om | g a 90 o8
2000 5 2530 : 5 51 530 082
o8 0-9 330 3w s 143 010
000 i Rl s 120 ',”A“',’,,":f,.‘f:,:“ EnmhECs C1 085 0B850 500 207 228 em | § 1;; oL BE
2 meire culpul lead with d-wa 0-8.9 05 1000 1000 208 g3 020 { o 1 1000 067
POWER UNIT Type P1076 muttiglus giving £ nod 23 15015 — 4 e 24 ta o
mm socketa and 3-5 mm plugs. o-18 015 200 200 238 130 010 50 vo LTS f
Oulput switched 3, 45, 6. 'H. Price £2 25. Poat 10p. 20-0-20 — L 244 123 C-10
o and 12 Volia 31 500 mA D.C ; 20 150 180 237 120 010 | PRIMARY 200210V,
Operaies  from 240 V mnlm. 0-15-20 01520 500 500 205 297 €13 | SECONDARY 24, 30. 45, B0V
lullnble lor Radion, Tape Re- . 0-20 .20 300 300 214 116 022 | AMP Rel. P rlee PAP.
corders, Record Playars efe. ( ° o0 - 3500 No Scresm 1115, 300 040 No.
Size TAx4-0X14-0 cm (1 20-12-0- 00 - 221 155 030 [ 05 184 Z10 o
Price £3 5. Post 25 12-20 (0.C) 1 128 297 038
: , Een s ' el e i
] s 3 a 125 715
BRIDGE RECTIFIERS MAINS KEYNECTOR 0-1527 0-15-27 100D 000 204 324 038 | ¢ 123 g3 07
: The safe, quick, connector 12 aﬂd 24 VOLTS S PRIMARY 200-248 Yotts. 2 e Hieg el
for electrical appllances 8 121 500 100
! 12v Piw £ )
13 Amp rating, fused 03 015 m 134 o2 :g :g gg‘z’ Hg
wili connect a ¢ / 05 3+ 111 1M 022
ONE AMP Price TWO AMP  Prce | number of appli- t 25 z' 149 02 | 60 VOLTS
SOPLV. 02 50 PV, 015 | o ; a0 22 | PRIMARY 2001246V
WePLV. 52 100 PLV vap | ances quickly A 2 1 +15 038 | SEcONDARY 19, 25. 3, 40
0PIV, 28 OBV g4s | and safely to B 4 g s 082 | dov. i e
SWOPLY. D30 400 P.LV. 050 | the mains, ldeal for testing, de- | 1o 5 72 it 52| NARLESINFEt Frics ""g-,
FOUR AMP SIX AMP monatrating, window displays, etc., [«12 6 116 567 052 | g.g 102 21 030
100 PLY. oS S0 P.LV. ass | Warning Light, Interlocked to pre- | 1 8 N a6 L 103 308 Q38
200 P 1V 0°58, 100 PL1LY o0 by i 15 10 el 184 129 042
WOPLY. 085 200 PV, 1 | vent connecting when live. 30 15 187 1375 o4t | 3 105 571 08
SWPIV. 075 400 PLIV. 24 | Trade Price: £2:95. Post 250. o 2 = ik 1] : 10 Ja 0w
107 I
A.S.P. LTD. BYRE HOUSE, No. 2 UNIT, [ PLEASE ADD T0% FOR VAT [l W We o
SRS |

ELECTRONIC MAINS TIMER

A rellable unit
ideal for timing
Bathraom [ Toilet &
Venlilators, Stalr-

SAFETY ISOLATING
Prbﬂ; 120/240W. SEl: 120/240V. Cému Tap with screan

TRANSFORMERS

WW—066 FOR FURTHER DETAII.S
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g

50 re:corder'

Why pay more or less?

You could of course spend a ot maore for a recorder

which does no more — or there again

plotting by hand!

"save” by

If all you need is a high speed, sensitive, high

impedance,

5 range, servo operated laboratory

chart recorder suitable for horizontal or vertical

use with a nine speed digitally
controlled chart drive
and electric pen lift.

BUY the CR5b0 at ...

SPECIFICATION Rangos
cat FS.0. X 0.5%

: 400 mm/sec.

: 270 mm

Accuracy
Writing Speed
Chart Width

Chart Spead

: 10mV or 10uA,,
100mvV,, v, 10V,
100v., FS.C.

:1,2,5, 10mm/min
and 0.6.1, 2, 5,

STAND No. 630
I.E_A. Exhibition
Olympia

WW—067 FOR FURTHER DETAILS
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COMMUNICATIONS

an international exposition showing complete
Radio & Data Communications systems

under the following categories

DATA COMMUNICATIONS:

Systems for the transmission of data (and speech) by digital methods: data modems, data loggers, terminals,
networks; telemetry; facsimile and broadband data systems; error correction.

MOBILE RADIO COMMUNICATIONS: (Civil)

Systems for communications with and between aircraft, ships and land vehicles: radio determination and radio
navigation systems; personal radio and paging systems: orbiting satellites for maritime and aeronautical

mobile systems.

FIXED RADIO COMMUNICATIONS:

Point-to-point services for speech and data transmission using long-distance radio links; VHF, UHF and microwave
radio-relay links; over-the-herizon {and tropospheric scatter} communications satellites and earth stations.

DEFENCE COMMUNICATIONS:

Systems for tactical and strategic situations, taking into account the special requirements of military {land. sea
and air) communications including transportability, flexibility. robustness, reliabifity and compatibility.

WORLDS LARGEST COVMIMUNICATIONS EXPOSITION

COMMUNICATIONS 74 the second Radio & Data Communications Exposition has five compietely interrelated
dimensions which together justify our claim that the event is the world's largest.

Dimension 1 THE EXHIBITION

The Exhibition has already attracted well over 100 Inter-
national Exhibitors, both manufacturers and users. They include
the following world famous company names and authorities.
Bell Telephone (Belgium). BAC, Cable & Wireless, Decca,
Exchange Telegraph. The Home Office, Honeyweli, IAL.
ITALTEL {ltaly). ITT. Marconi. Ministry of Defence, Post
Office Telecomms., Racal, Redifon, RF Communications
{USA), Siemens. Storno, Thomson CSF (France).

Together they cover the fields of DATA—MGQBILE RADIO—
FIXED RADIO & DEFENCE COMMUNICATIONS.

Dimension 2 THE CONFERENCE

So many papers were submitted for the Conference that it
was necessary to introduce an additional session on each of
the four days. There will now be 56 papers presented in the
course of the Conference.

The main user stream will be linked to the daily themes of the
total COMMUNICATIONS 74 event.. and the technical and
designer sessions in parallel will ensure that delegates will
find something of interest to them durlng the whole run of
the Conference.

Anocther innovation. the introduction of afternoon sessions on
two days for the shorter presentation of papers on a wide range
of topics. Interest will be maintained on two evenings with
films on communications subjects.

Dimansion 3 THE INWARD MISSIONS

Six  Inward Missions sponsored by the Electronic
Engineering Assaciation are being brought into this country
to coincide with COMMURNICATIONS 74, Four are made up
of users of Radio & Data Communications systems, covering
the four major aspects of communications in the exhibition,
an official delegation from NATO/SHAPE and a mission of
International Journalists.

Official guests, they are invited into this country through the
British Overseas Trade Board and the Ministry of Defence in
association with leading manufacturing companies. The Home
Office, Post Office Telecommunications and The Communica-
tions 74 Committee are also host authorities, and a two-day
visit to COMMUNICATIONS 74 is part of the Missions
programme.

Dimension 4 THE DELEGATES

The most important dimension of all, we need to receive many
thousands of you THE DELEGATES. if we are to call
COMMUNICATIONS 74 asuccess. However, we already know

that we may expect a very heavy traffic of senior Radio & Data

-muynications

Communications systems users throughout the four days.

You will have noted under the headings of Exhibition and
Conference that there will be a lot to see and hear and that
means hard work. However, we have also designed a social
programme, it is below and we hope it will help 1o make you
feel that you arg seen to be very important in our scheme of
things and that you will be made very welcome at
COMMUNICATIONS 74,

Dimension 5 THE VIP PARTICIPATION AND THE
SOCIAL EVENTS

In COMMUNICATIONS 74 we have a full commitment on the
part of government ministries and agencies, and an inter-
national line up of the best known manufacturers in Radio &
Data Communications,

They have come together and have supplied leading authorities
in their various fields to speak in our planned schedule of four
official luncheons and a banquet. tn addition we finish off on a
friendly note with a Farewell Supper-Dance.

From all of this you will realize that a complete programme is
waiting for you the user. manufacturer or designer of Com-
systems throughout the four days of
COMMUNICATIONS 74,

Free Exhibition and Conference Programmes are now ready,
so please fill in and return coupon below. If you have already
done s0, you may expect your Exhibition tickets and Confarence
Programmes In the next week of so.
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' COMMUNICATIONS 74

An International Radio & Data Communications Exposition
Metropole Convention Centre, Brighton, England.
4-5-6-7 June, 1974

Gentlemen: Please send

Free Exhibition Tickets O] Conference Programmes:[]

TITLES

COMPANY
ADDRESS

Talephone: 01-405 6233 Cables: Busquip London WC2

i it e el e st —
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NEW STANDARD CASES from OLSON

NEW SERVICE FROM STOCK — DESPATCHED BY RETURN OF POST |

Cases made from
20swg. zinc copated
m/s. Front & rear
panels 16swg. alum-
inium. Cases finished
il Olive green ham-
mertone with front
panels in light straw
shade 384. All cases
fitted with ventilated

) ’ rear panels and a
. . very attractive

‘ FRONT PAN DIM. .
TYPE | WIDTH HEIGHT DEPTH : PRICE LEG EXTRA chrome plated re-
71 FE a4y~ a1 x4 £2.95 T0p tractable leg can be
22 81" 51 51 g xE" £3.30 70p fitted as an optional

extra.
23 104" 63" 6L 110 &dx{6Ne £3.95 75p )
24 123" 1% 7% 757" £4.30 T5p

Qur Trade Counter is open for personal callers fram 9 a.m. to 5.30 p.m. Monday-Friday POSTAGE EXTRA + 10% VAT,

0LSON ELECTRONICS LTD., FACTORY NO. 8, 5-7 LONG ST., LONDON E2 8HJ. TEL: 01-739 2343

Ww—068 FOR FURTHER DETAILS

S

New one for-all' |
Transistor/FET |
Tester for only £86*

1

RCA introduces the WT-524A, a new "one for all" tester for
solid-state devices. With it, you can measure AC beta—up to
5,000 —of any bipolar transistor, and Gm—up to 100.00C pmhos
—of any field-effect transistor {(FET). And you'll do it with an
accuracy of +3%/! It also checks diodes, SCRs and triacs—and
can do the job in-circuit or out. i
The large, easy-to-read 63" mirrored scale meter of the new
WT-524A features special scales for lg. lego. loss: leeo- and lp A
currents. Each tester also includes two universal socket adapters
and three colour-coded test leads.

Try the new WT-524A for yourself. You'll appreciate its quality.
accuracy and ruggedness. To buy: order from any Authorised
RCA Distributor or from:

*Excluding V.A.T.

Electronic
Components

ACA Limked

Sunbury-on-Thamas

Middlesex

Phone: Sunbury-on-Thames 85511

WW—069 FOR FURTHER DETAILS
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COMMUNICATIONS
SUMMARY OF CONFERENCE SESSIONS =

] Organised by ELECTRONICS WEEKLY and WIRELESS WORLD

Tuesday June 4— Wednesday June 5—
Data Communications Day Mobile Communications Day
Session 1: Data Communications Session 4. Mobile Communications
9.30-12.30: Winter Garden 9.30-12.30: Winter Garden
11.20: Highlight Paper 11.20: Highlight Paper
Session 2: Equipment Design 1 Session 5: Equipment Design 2
9.30-12.30: Clarence Room 9.30-12.30: Clarence Room
Session 3: Mobile Communications Session 6: Maritime Communications
9.30-12.30: Hall 5 9.30-12.30: Hall 5
| Evening Film Session: Session® 7: Short Communications Papers
From 18.30: Clarence Room 14.30-16.30: Hall b
: Evening Film Session:
Thursday June 6— From 18.30: Clarence Room
Fixed Communications Day ) - = =
Session 8: Fixed Communications Friday June 7—
9.30-12.30: Winter Garden. Defence Communications Day
11.20: Highlight Paper Session 12: Defence Communications
Session 9: Equipment Design 3 9.30-12.30: Winter Garden
9.30-12.30: Clarence Room 11.20: Highlight Paper
Session T0: Defence Communications Session 13: Equipment Design 4
9.30-12.30: Hall 5 9.30-12.30: Clarence Room
Session 11: Short Communications Papers Session 14: Testing/Mobile Facsimile
14.30-16.30: Hall 5 9.30-12.30: Hall 5

Further information on the conferénce can be obtained by completing the relevant parts of the
form below and returning it to: k

iPC BUSINESS PRESS LIMITED, ¥ 1
Room 15, Dorset House, Stamford Street, London SE1 9LU 1
If you wish to order tickets immediately please complete the appropriate sections of
the form below.
The fees are as follows 1day: £15 2days: £25

3days: £35 4days: £40
All prices are exclusive of 10% VAT.

*CONFERENCE PROGRAMME/*TICKET APPLICATION FORM

*Delete asinecessary
Please send me the complete conference programme (J
OR Piease send me ticket(s) for the following dayis):
Tuesday, June 4 O Wednesday, June 53 Thursday, June 6 3 'Friday, June 7 O
! enclose remittance
1day @ £16.50 8 2days @ £27.5003 3days @ £38-500 4days@ £44.000

Cheques should be made payable to IPC Business Press Ltd and sent to IPC Electrical-
Electronic Press Ltd, General Sales Dept. Room 11, Dorset House, Stamford Street,
London SE1 9LU.
INETTRD - c ot i e (S o o S S e RO .
Company ......... BIPromeer:owen 14 5Ll -ELL b e s L Fia T Wa v s w-aiv o P ANIOO 1 &, LY« o ;
Address ...... R N - 1013 o T |+ i -1 oo S IR
Slgnature (|f orderlng 1ICKELS | S e e e e bV S b T [CENE, ., Tl U hRR T s

f (s il d in England. F s Dorset House. Stamford Strast. SE1 9LU. Registered Number G771 28.

T e -
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STEPPING STONES TO
SUCCESS

mA

PANEL METERS
PAR EXCELLENCE
FOR EVERY WALK OF LIFE

lr—\ INAF-\I_lA 19 MULBERRY WALK, LONDON SW3 6DZ
L_JI I - (UK} Ltd. Telephone 01-352 1897
WW-—070 FOR FURTHER DETAILS

'| 1 RDOUBLE-SIDED
WALL CHART

‘How to huild and use the PE. Sound Bender’

Centred around a simple constructed ‘audio modutator’ unit,

the P.E. Sound Bender is not just a single sound effects unit,

but your key to a host of exciting with-it sounds.

Just feed a music or speech signal to one input and a control signal
to the other, and you can have a tremolo, a frequency doubler,

a ring modulator, or a voice-operated fader.

PRACTICAL

ELECTRONICS

*an ISSUE 0" snl! Mln npnll 25“ *Subject to 1he current national industrial situation at tha time of going to press
000000000000000000000000000000000000000000000000000

0000000000000 0000000000000000000000
0000000000800 0000028530000000000000
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Join

theD

Digital Computer
Logic and
Electronics

€ P@uur WA ICandai}

A Self-instructional Course

Book 1

Book 2
Book 3
Book ‘|

Basic
computer
logic
Logical
circuit
elements

Designing circuits
to carry out
logical functions

Fiipflops
and
registers

AW Jowen BA (Cantabl)

Teach yourself the
latest techniques of

digital electronics

Computers and calculators are only the beginning of the
digital revolution in electronics. Telephones, wristwatches,
TV, automabile instrumentation — these will be just some of
tha application areas in the next few years.

Are youiprepared'to cope with these developments?

This course of four volumes — each 113" X 81" — guides
you step-by-step with hundreds of diagrams and questions
through number systems, Boolean algebra, truth tables, de
Maorgan's theorem, flipflops, registers, counters and adders.

All from first principles. The only initial ability assumed is
simple arithmetic.

At the end of the course you will have broadened your horizons,
career prospects and your fundamental understanding of the
changing waorld around you.

£2.95 Acomplete programmed learning course in 4 volumes

Designer This course is written to meet your
Manager needs in coming to grips with the
. Enthusiast theory and practice of digital logic and
i : Scientist electronics. The programmed instruction
. % Engineer system ensures a high level of retention
Digital Com e, .
@ Ly Stud of everythi learn.
I.oglc ond | fer tudent verything you

Electronics
A& Svl ok il Coue

Book‘ e

S RS R —
! To: Cambridge Learning Enterprises, 49 Main Street,
[ Hartford. Huntingdon.

Please send me . . ... set{s) of Digital Computer
l.ogic and Electronics at £2.95 for which | enclose
chegue/PO/money order value , . .............

89
s
&

surface post anywhere in the world.
Payment may be made in foreign currencies.
Quantity discounts are available on request.

£2.95

including VAT, packing &

Name

1
i
1
[
]
I
I
{
!
]
E
I
1
i
Address r
]

Guarantee

If you are not entirely satisfied with Digital Computer

L.ogic and Electronics you may return it to us and your

money will be refunded in full, no questions asked, e o o e e R s e S
WW-—071 FOR FURTHER DETAILS
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3% accuracy — which
just about summates
this new 25MHz
dual-trace instrument
- from Scopex.
A professional scope
by any standards
—yetat£185in a
price bracket far
below its design
specification.

/CoPEX

SCOPENGDROCH

The precision scope for
the demanding engineer

Wireless World, April 1974

» DC-25MHz,
full screen
* Measuring
accuracy 3%
= Signal delay on
both channels
= Trig level and
polarity from
one simple control
* Wide timebase range,
200 ns/cm to 200 ms/cm
= Sensitivity
10mV/cm to 50 V/icm
» High brightness
i PDA tube !
| * Lightweight
portability |

Write now, or telephone:
Scopex Instruments Limited,
Pixmore Industriaf Estate,
Pixmore Avenue,
Letchworth, Herts.
Tel: Letchworth 72771

(STD 04626)

WwW—072 FOR FURTHER DETAILS

DOL4747

CAVERN ELECTRONICS

30p pius 11p Post and Packing
30p refunded on your first order of £3 or over
HUNDREDS OF COMPONENTS - ILLUSTRATIONS
Details of our Credit Scheme included.
Send Cheque ar P.O. for 41p ta:—
CAVERN ELECTRONICS

94 Stratford Road, Wolverton
MILTON KEYNES MK12 5LU

Retail Counter open Manday to Saturday
{Closed all day Wadnesday)

1974 COMPONENTS CATALOGUE

DATA

| ELESTA

.1.'..|.I

%8
A

MINIATURE PLUG-IN RELAYS
FOR INDUSTRIAL APPLICATION

High performance 3-pole & 4-pole C/0
relays.

SEV tested. CSA, VDE & DEMKO
Approved.

Coil Voltage: 3V to 240V AC & DC.
Contact Rating: 4A 250V AC resistive.

BRITEC LIMITED
17 Devonshire Road, London SE23 3EN
Tel: 01-699 8844 Telox: 896161

WW—073 FOR FURTHER DETAILS

R

Type A modular system with widest
e Or range of film backs, lenses, viewing
o systemns and atdaptors to meet virtually
Oscilloscope
p Plus inexpensive Type P (prices from £50)
utitising coateriess Polsroid @ film and
‘ ameras Type C with economical 35mm film for
continuous faed.

J

S —

More cornplete details available on request from:

Telford PRODUCTS LTD.

WADSWORTH ROAD PERIVALE GREENFORO MIDDX. ENGLAND Telephone:01:998 10T Tolax:935524

HEEYTYYT & e COMPHY OF BENTALA OUSTAES LAATED

==
®AReg. Trade Mark.

WW—074 FOR FURTHER DETAILS
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| this is Otarri

From Japan’s biggest manufacturer of Tape Duplication
equipment, the DP4050 reel to cassette copier.

Highest attainable in cassette performance.

Foolproof operation for non-skilled personnel.

Eight times copy speed.

Complete relay-solenoid operation.

Automatic cycle through Record-Rewind-Stop.

Absolute consistency in manufacture through large volume
production.

Cassette to cassette version also available.

Otari MX7000 3-SPEED -— 32/71/15 ips or 74/15/30 ips. Electronic

Master Recorder.  speed change. Cast aluminium deck — 1” thick. Sel-sync.

From £879 Cannon inputs, optional balanced or unbalanced. Balanced

excl. VAT line outputs. Built-in tone oscillator — 700 Hz or 10
kHz. Vu meter reads input, output or bias current. Equali-
sation and bias controls on front panel. Headphone out-
put. F.E.T.S. all inputs. 2 or 4 channel.

Scotch 207
Sole U.K. Distributors: UK’s LOWEST PRICE

NOTE NEW ADDRESS-

Industrial Tape Applications
R S Pratt Street,London NW1 OAE. Tel: 01-485 6162 Telex: 21879

WW—075 FOR FURTHER DETAILS

New MULTI-PER | | ‘%
RECDRDERS| | &k cliAl

t BY USING A

DIACROM
SPATULA |

with even
‘ greater
] performance, Manufactured in France
& Beitish Patents applied far
100V fs,
0.3 sec.fs. No other cleaner has all these-advantages: —

1. Only 100% pure, natursl dismond graing are wtilised.

2. Blades ara reatad with hard chrome 10 reinforce the satting of the dismand grains, o]
obviate loosening or breakaway during use. Thia process also prevents elogging of tha

diamondsd gurface by residuss resulting from usa.

* Multi-channel, 2 - 6 with full range 3. All dizmonded blides are rectified 1o ensure an sbsolytely smooth surface by sliminating
z8ro set dismond graine which may rise above tho surface. This efiminales all excassive
scratching during use.
*Multi-pen - {elt tipped. § cotours. 4_ All dizmond grains sre rigidly calibrated o ensurs 8 perfectly unidform grain size of sither
i 200, 300 or 400,
* 16 switched c’?a” speeds, 2.5 mm/hr B. The clwoms gives & very weak co-afficient of Iriction and the rigidity of the nylen handle is
ta 1200 mm/min calculated 1o parmit proper Uliliation and yet pliant anough ta aveid undue pressures on

highly delicate relays,

.
i .
Choice af Z fold o rofl chart ® Grain size 200, thickness 56/100 mm.. both faces diemonded. For quick cleaning of indusirial

tolays and swatching oguipment, ate,

DFTV.e plug-in preamplifiers @ Graln ales 300, thicknass BE/100mm., both taces diamonded. For amallar squipmunts, like
swilched ranges 100 uv - 500 V f.s, telephone relsys. computer ralays, tc.
sensilivity. Also 100 mV [or OEM 1 ® Grain size 403, thickness 25/100 mm.. one face dismonded. For sensitive relays and tiny
contacts. Two close contacts facing rach other can be individually clesned, bacause onty one
OEMversion  ENVIRONMENTAL EQUIPMENTS e ; |
LTD. ‘ Sole Distributors for the United Kingdom
{ Eastheath Avenue, Wokingham, Berkshire SPECIAL PRODUCTS (DISTRIBUTORS) LTD
RG11 2PP. Fel: Wokingham 784922. 81 Piccadiily, London W1V OHL. Phone: 01-629 9556
As supplied to ths M.O.D, J.X A E.A. C.E.Q.B. British Rall and other Public Authoritias;
o = - - | also major industrial and stactronic usars throughout the United Kingdom.
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THE MINITEST
IS PREFERRED

The SE|I MINITEST has made a remarkable impact in the
pocket-sized multi-range meter market. by making itself
a firm favourite with discerning people in the industry.
Let’s look into the reasons why.

First,the appearance. Diminutive. neat. wipe-clean
plastic cover with pressed steei case.
Controls are simple and easy to use.
Second, the range. The Minijest
measuras a.¢c. and d.c. voltages d.c.
current and resistance over 20 ranges
1o a sensitivity of 20,000 and 2,000
ahms per volt d.c. and a.c. respectively.
Third, high voltage probes. These
extend the range to 25 or 30kV d.c.

Little wonder the Minitest is preferred! A -

SALFORD ELECTRICAL
INSTRUMENTS LTD

Peel Works, Barton Lane, Eccles,
Manchester M30 OHL.

Telephone. 061-789 5087 Telex: 667711,
A member company of GEC Electrical
Components Lid.

&EC

YT

WW—078 FOR FURTHER DETAILS
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Phoenix o
Electronics
(Portsmouth)

139-141 Havant Road, :
Drayton, Portsmouth, Hants POG6 2ZAA

Full member of AFDEC-—the industry's association of f
franchised electronic component distributors.

Our prices include VAT at the current rate—-and carriage
on all goods is free.

Send for our catalogue and price list—we’llimail that to
you free, too.

THIS MONTH'S BARGAIN OFFER—
% | Small-signal silicon transistor kit.
& BFY51. 8BSY95A, ME1120. MESOO3 and

5 each—BC108, BC178, BC205, BC208,
2N2926—catalogue value £6-20.

BARGAIN PACK PEP1—£4-60.
Please send your catalogue—free!

i,

I

Name

For Components and Service
Tel: Sittingbourne 70533 Telex:965313

B CONNECTORS BRACK & PANEL W POTENTIOMETERS

ECIRCULAR HFANS HDIALS

HR.F. @R.F. CABLE ECHOKES

W EDGE BRELAYS HBLOWERS

; AMPHENQL - ETRI - DELAVAN - TUCHEL - U.M.D.
Invader components Ltd

i

TRINITY TRADING ESTATE - SITTINGBEOURNE . KENT

WW—080 FOR FURTHER DETAILS
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HS 77

The high-speed Revox (15/7+4 ips) is firmly established as
standard eguipment in the majority of London theatres. local
radio stations, National broadcasting companies and recording
studios. Avaifable in a wide range of configurations

including the full, half or quarter track models.

Immediate delivery.

Options:

Sel sync £20 Varispeed'£15

Scotch 207 UK's
LOWEST PRICES

VHS 77 Sole Supplier

WIDE BANDWIDTH. 40 Hz-4C KHz of particular interest to
research establishments. TAPE DUPLICATION. The equalisation
characteristics 17.5 and 35 Sec aresuch thata 1:1,2:1

or 4:1 speed ratio will produce a copy tape of the same recording
characteristi¢ as the master. HIGH TAPE VELOCITY of 30 ips
{76 cms) is invaluable for the analysis of data and transient

information. Also 15 ips. TAPE ECHO 50 milli seconds or 100

milli seconds. Immediate delivery. Finance available.

NOTE NEW ADDRESS-

Industrial Tape Applications

5 Pratt Street, London NVW1 OAE.Tel: 01-485 6162 Telex: 21879

WiW—081 FOR FURTHER DETAILS

L GATWICK HOUSE, HORLEY, SURREY, ENGLAND
Tel: Horley (02934) 5353 -
Telex: 87116 {Awrocon Horley) - Cables: Aerocon Telex Horley

WAW-—082 FOR FURTHER DETAILS

PARKER

sweeT METALFOLDING MACHINES

Forms channels and angles
down to 45 degrees which
can beflattened to give safe
@ edge. Depth of fold accord-
ing to height of bench.

One year's guarantee.
Money back if not satisfied.

BENCH MODEL

36° X 15 gauge copncity
24° % 18 gauge capacity
Also the well-known vice model of

“Sand for details:
A. B. PARKER

FOLDING MACHINE YWORKS,
UPPER GEORGE STREET,
HECKMONDWIKE, YORKS.

Telephone 40 3987

. - . £40.00 carr. frae
4 . E38.00 cart, fraw
38" % 18 gauge capocity . .. £21.00 carr. froe
24% X 18 gauge eapacity ., . €15.00 carr, frea
18" % 16 gauge capacity ... E15.00 cas, free
add 10% VAT to tatal price of maching

WW_083 FOR FURTHER DETAILS

Electronic fun for all ages

THE MOST_WERSATILE ELECTRONICS KITS.

All components are beautifully sneepsulated
in unbreakable transparent plastic blocks.
Parfect connectione are mada WITHGUT
SOLOERING, SCREWING OR WIRIAG.

INCREDIBLE VALUE. 3ulld, dismantle and
rapuild projectes eny numbsr of timee and
invent your oun sxperiments too.

COMPLETELY SAFE,instructive and FUN - all

kits operate from 9v. battary only.
VALUABLE MANUALS included with every kit.

Kit 2A-30 projects £10.45
Radlos, amplifiers,alarms,]

Ki -100 projectsi20.45
Ae 2R plus elsctronic

birds,cats,sirens,organs,
i metronoma,guns,light and

JADX-105 projects £25.25
As 3A plue snlar coell
expariments and complete
apphisticated control

AA0DX-150 projects E33.95

As 3A0X plus Relay and
Mater experiments: ion

L concentration-,voluma-,
output-,field intaoneity-,

volt-,resistance meters,

anmeter ,illuminometer,etc.

| Cheque/P.0.(or 6p. for literaturs) to:

Sausfaction guaranteed,
ELECTRONI;I(IT LTD, 408 St.Jo_l‘m's _S‘tr_aet,
London, EC1. [01-278 45-7,9] =

WW—084 FOR FURTHER DETAILS

ELECTRONVRIT B
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CT 5000 series calculator chip
CT5005

MR

CT 7001

g

o M S

| S am p'e beSt Ltd for the amateur electronics engineer

CT 7000 series clock chip

| —

=SS

DISPLAYS
e

* 28 pin DIl MOS-LSI chip
* Fourfunction {4+, —, X. +
* 12-digit drive

* Right hand entry

* Selectable (0.1.2.3.4.5) and
fixed decimal point

* TTL compatible
£5-65 ea.

-

* 28 pin DIL MOS-LSI chip

% 28/30/31 day calendar

* 12/24 hour clock and 24 hour alarm
%* Snooze alarm

* 6 digit display thr. min, sec}

* Clock radio features

3015F FDB5V

% 12mm character

% lowvoltage 4-6v % lowvoltage 4-6v

% 100,000 hrs life % 100,000 hrs life
% TTL compatible

% 9mm character

h £1.-25 ea. £1.25 ea.
* u
Ot RESISTORS — Carbon film -
On chip Z back-up 1 watt 5% tolerance 2 ohm —
* Seven segment or BCD outputs 1 megohm. Pack of assorted
£16-50 ea. polites

Pack of 500—£5-00

' 127 CLAYTON ROAD, |

| .
 CASH WITH ORDER CHEQUES MADE PAYABLE TO SAMPLE-

BEST LTD AND SHOULD INCLUDE Sp PER UNIT FOR POST 9"5553;“;3:0"'
- AND PACKING (MIN 25p) AND 10% FOR VAT.
Tel: 949 2430

WW—086 FOR FURTHLER DETAILS

SPARSNBITEMK 1

ELECTRONIC <5y

IGNITION KIT -':-7},{
COMP.F_IISES

Ready-drilled Case and Metalwork. Cables. Coil Connectars, Silicon
Grease. Printed Circuit Board, 5-year guaranteed components and 2
fuil 8-page instruction leaflet.

WHEN COMPLETE THE UNIT CAN BE FITTED TO
YOUR CAR IN ONLY 15 MINUTES USING THE
STANDARD COIL AND CONTACT BREAKER POINTS:
TO GIVE YOU:
Instant all-weather starting, Up to 20% fusl seving. Longer battery
iitd, Higher top speed. Faster acceleration. Spark plugs last about five
times longor. Misfire due to contact breaker, bounce electronically
eliminated. Purer exhaust emission resuling in loss air pollutjon,
Cantact breakar burn elfiminated.
Suitable for all patrol engines up to & cyfinders
KIT—PRICE ONLY £11.62 [12v car only)

=

0:0

SP-152 SP-352

BECKMAN PLANAR GAS DISCHARGE DISPLAYS
Continuous 7 segmant, attractive orange, viewing up to 40 fee1.

Single coil/C.B. Motor Cycle £17.60
Twin coil/C.B. Motor Cycle £23.24

Pleasa state whather Positive
or negative carth unis are
required when ordering. Also

SP—152 1} digit [-55") elock module
SP-352 2 digits [-55"]

Other modules available, including:

SP-151 3{ digit {-50”}. + am/pm. ciock modul
SP-332 2 digits [-33"}

CT5001 4 FUNCTION CALCULATOR IC
SLA7 -33" RED LED DIGITAL DISPLAYS
Pack of 4: 4X£1.70

Pack of 6: 6 X£1.70

MM5316N ALARM CLOCK IC

RCA TA8055T LIQUID CRYSTAL
DISPLAY

MMS5316N+TABOSST

Supplied with Soldercon pins 1o make

clock chip socket

PCB for P.E. Digital Clock with RCA [-C
NEW MOSTEK ALARM CLCCK IC

£4 00+ VAT =£440
£4.00+ VAT =£4-40

e £7-20+VAT=E£7-92
£4-00 + VAT=F£4.40
£6.00 + VAT =£86.60

£6.80+ VAT=E£7-48
£10-20+ VAT =£11-22
£15.00+ VAT =£16-50

£11.604+ VAT =£12.76 -

£21.00-+ VAT=£23.10

£1.50 + VAT=£1-65

£6.00+ VAT=£660

Ready-built Unit £14.85 }

Triple coll/C.B. Motor Cyele £27.50
Motor Cycla units sre not
avatlable In kit form

state B or 12 volts.

SEND FOR YOUR UNIT DR FULL
BROCHURE NOW

FROM

ICE ELECTRONIC SYSTEMS DEPT W.W.
114 PARK FARM ROAD

BIRMINGHAM B43 7QH

WW_—485 FOR FURTHER DETAILS

MKS0250N So new that it will only be available sometime in May, 24hr
format—Alarm—Snooze—Multiplexed 4 to 8 digit gas discharge
or LED display—Display can ba shared with calculater—Low cost.
N.B. CONSTRUCTORS OF P.E. DIGITAL CLOCK

With minor modifications an RCA Liquid Crystal may be substituted
for the Slemans Liquid Crystal, and RCA L-Cs bought from us will
include clear ins:ructions on how this may be done.

Data supplied with all devices

Also available separately at 10p per device.

No p&p charge for UK orders. Overseas p&p 50p.

SINTEL, 53 ASTON STREET, OXFORD

WW—_0B7 FOR FURTHER DETAILS
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AVELEY

1 ELECTRIC
AT THE L.E.A. 1974

For the 10th and best |.E.A. Aveley are
presenting up-to-date cost-effective

MICROWAVE MEASUREMENTS
NETWORK ANALYSIS
SPECTRUM ANALYSIS

SIGNAL GENERATION
RECEIVERS

RADIO TELEPHONE TESTING
TELEVISION MEASUREMENTS

ON THE STAND WE'LL HAVE
SENIOR ENGINEERING PERSONNEL
FROM OUR PRINCIPALS

ROHDE AND SCHWARZ
SCHOMANDL KG
STEINHEIL LEAR

NARDA MICROWAVE:
WILTRON COMPANY
PACIFIC MEASUREMENTS

WE'VE DONE ALL WE CAN TO MAKE
VISITING US WORTH WHILE.
COME AND SEE US ON

STAND 638

Olympia phone: 01-931 5720
Office phone: 01-397 8771

contact:

AVELEY ELECTRIC LTD.,
Roebuck Road,
Chessington, Surrey,

Telex: Avel Landon 928479

solutions to measurement tasks such as:

For complimentary tickets or more info.,

WW__088 FOR FURTHER DETAILS
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Heathkit for
Instruments
with built-in quality
and savings

Send for the latest Heatiskit Catalogue and see what Heath offer in
Oscilloscopes. Counters, Chart Recorders, Digital Multimeters and

- Portable Testers.

All are available as kits or factory assembled and calibrated. See the
world's largest selection of Test. Marine, Radio Amateur. Hi-Fi. Auio-
motive. Home and Office electronic kits.

Choose cash or Monthly Budget Plan payment.

V & - \Free Catalogue
ﬁ Please send me the FREE Heathkit Cata-

Iogue & details of Monthly budget plans.

: HEATH {GLOS.) LTD. DEPT. WW/4/74
Bristol Road,

ol 1ol Gloucester GL2-6EE ’

Showrooms in GLOUCESTER (above) & LONDON: 233 Tottenham Court Rd.
WW—089 FOR FURTHER DETAILS
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this has been designed such that three amplifiers may
achieve a convenijently compact module.

WA ACTIVE FILTER CROSSOVER

0‘0 FOR YOUR TOP FLIGHT SPEAKER SYSTEM

AS FEATURED IN WIRELESS WORLD Dec 1973

An essential and critical component in a high quality speaker system is the crossover unit conventionally comprising
of a series of passive networks which unfortunately, through introducing reactive impedances between the amplifier
and the speakers, result in the loss of the advantage of high amplifier damping factor and renders the speakers prone
to overshoots and resonances. An elegant solution to this problem, described by D. C. Read in Wireless World,
involves the use of a series of active filters splitting the output of the pre-amplifier into three channels, of closely
defined bandwidth, each of which is fed to the appropriate speaker by its own power amplifier. A design for a suitable
20 Watt amplifier, based on a proven Texas circuit, was also described by Mr. Read. The printed circuit boards for

be stacked and mounted together on a common heat sink to l

ACTIVE FILTER READ/TEXAS 20w POWER SUPPLY : o
Pack amp. VAT Please add 10%
t Fibreglass PCB {accomo- Pack FOR 20W/CHANNEL STEREO
dates afl filters for ane 1 FibreglassPCB 70 | SYSTEM to all U.K. orders
channsl) 1-05 2 Setof resistors, capacitors )
2 Set of pre-sets, solid pre-sets (not including Pafk e L. {®or &t current rate if changed)
i Q/P coupling capacitors) 1-10 ibreglass b
:::::u::m??::f;z:;' %& - 3 55;0155:-.1.;99.“1“.:10,5 )2.40 2 Set of rectifiers, zener U.K. ORDERS—Post free (mall order only)
polystyrene capacitors  4-20 | 5 off each pack required lor stereo diods,  capacitors, fuses, OVERSEAS—Postage at cost 4 BOp special
3 Setofsemiconductors 2:65 | system fuse holders 2:60 packing
2 off cach pack required for sterco 4 Speclal heatsink assembly g 3 Towidal transformer 495
system for set of three amplitiers ‘B85
——— —— 5 Set of 3 O/P coupling —_— '
SUITABLE ALSC FOR FEEDING capacitors 1 "
ANY OF OQOUR HIGH POWER 2 off packs 4, 5 required for stereo ENGUIRIES WELCOME |
DESIGNS systam For quality sets of speakars

—— - N |

SEE FOLLOWING PAGE i

ICON DESIGN
A NOVEL STEREO FM TUNER

(see this issue)}

We are pleased to offer kits of parts for the above tuner,
including P.C. boards, filter, 1.C’s, etc.

All parts are to the designers specification ‘enabling a
guarantee of performance to be offered.

Be ready for part II by sending S.A E. for details today to

ICON DESIGN

33 RESTROP VIEW, PURTON,
21, WILTS SN5 9DG. L

| ANALOGUE AND
| HYBRID COMPUTERS

i €180 Features:
18-1.C. Operational Amptifiers, 1% accuracy,
Automatic Function Selection and Mater
Switching. 3-Four Quadrant Multipliers.
Individua! Pot-Set Facilitles. built-in stabi-
lised power supplies. D.V.M. optional axtra.
Price £850 complete with patching leads.
We manufacture 8 range of inexpensive
analogue and hybrid machines and are
specialists In producing computers to your own spacificatlons. Why
pay more than you can afford for a computer which does not quite
do what you want? You will be pleasantly surprised at the cost of
an analogue or hybrid machine buitt 10 your own requirements.
Phone or write for details of our Analogue or Hybrid apparatus
PHYSICAL & ELECTRONIC LABORATORIES LTD.

MANUFACTURERS OF ANALOGUE AND HYBRID COMPUTERS
28 Athenaeum Road. Whotsione. London N.20. Tel. 01-445 7683

WW—090 FOR FURTHER DETAILS
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JE

S AUDIO INSTRUMENTATION

lllustrated the 5i4562
Distortion Measuring
Unit—low cost distor-
tion measurement down

to .01% £35-00
Si451 £40.00- 5i453 £45-00
Comprehensive Millivoltmeter Low distortion Oscillator
350p Volts 20ranges sine square RIAA,

prices plus VAT
J. E. SUGDEN & CO. LTD. Tel. Cleckheaton (09762) 2501

USED THROUGHOLT THE WOARLD. SANMWA'S Eg(g&szdci OF 30 YEARS ENSURES

ACCURACY, RELLABILITY, VERSATILFTY. LNSUI D TESTER PERFORMLAMCE

COMES WITH EVERY SANWA

6 Monihs’ Ggeraniea Excellert Repait Senvex

MODEL P28 . MAODEL AT45

MOBEL JFSD 4 MDDEL 3BICE

MODDEL b MDDEL N1DT

MODEL U5DDX .| MOOEL 360ED

MODEL A303TRD E1745  MODEL EMBOD

MODEL K30 THD 1 MODEL RIGOOCS £7521

MODEL FBOTRO £26.28 THESE FPRICES ARE SUBJECT 10 AN
THESE PRCES ARE SUBJECT TO AN ADCITIONAL CHAAGE OF 1% FORVAT.

Cases gatra. avellabie loe st meters but not sold wepsratady

Please write for illustrated leaflotr of thess and other specislised Sanwa maters
SOLE IMPORTERS IN LK

UALITY ELECTRONICS LTD.

W\W—092 FOR FURTHER DETAILS

CARR STREET, CLECKHEATON, YORKSHIRE |

47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. KT11LP
Tei:01-546 4585
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Pack

Fibre glass prinled circuit boand for
pawar amp.

Seat of resistors, capatitors, pre-sats for
POYWer amp.

Set ol semiconductors for powes amp.
{highesi voliage version],

Pair of 2 drillad. finned heat sinks,

Fibre glass printed circuit board for
pre-amp.

Set of low noise resistors, capacitors.
pre~sots for pre-amp.

Set of low noisa, high gaih semicon-
ductors for pre-amp.

Toroidal T20 + 2

Davaloped from the famous Practical Wireless TEXAN.

HOFIN S Linsiey-Hoo BB Amplfier

DESIGNER
APPROVED KIT

* 75 WATTS PER CHANNEL
* BANDWIDTH (3dB) 3HZ-40KHZ

Full circuit description in-handbook

Price
£0.76
£1.50

£5.50
£0.80

£1.10
£2.70
£2.10

Pack
8, Sel of potantiometars {induding mains
switch]
9 Set of 4 push button switches, rotary
mode switch,

10 Toroidal ransformer complete with
magnetic screenshousing primary:
0-117-234 V. secondaries: 33-0-33 v
24.0-24 V.

11 Fibre glass printed cnrcilit board for
powaer supply.

12 Set of rosistors, capaciiors, sacondary
fuses. semicanductors for power
supply. .

* WITH TOROIDAL TRANSFORMER
% 20 WATTS PER CHANNEL

with full kits

012

| FREE TEAK CASE and HANDBOOK
KIT PRICE only fz 8.25 POST FREE {U.K.)

Pack Price Pack Price
1. Set of all low noise resistors £0.80 7 Set of ali semiconductors £8.25
2 Set of all small capacitors £1.50 8 Special Toroids! Transformer £4.95
3 Set of 4 powar supply capacitors £1.40 ¢ Fibre Glass P.C. Panel £2.50
4 Set of miscelianeous parts. 10 Complete chassis work. hardware

ncluding DIN sockets, fuses. and bratkets . £4.20

fusa holders, control knobs atc. £1.90 11 Preformed cable/leads £0.40
& Sel of slida and pushbuttan switches £0.90 12 Handbook £0.25
6 Set of potentiometers and selector 13 Teak Cabinet £2.75

switch £1.45

SEMICONDUCTORS
2NB99 025 2N4058 0.12 BC214L 0.14 MPSABS 04D TIPA3A 1.00
2N1813 0.20 2N4082 0.1 BCY72 0.13 MPSUQS5 060 TIPI4A 1.50
ZN1711 025 2ZN4302 0E0 BD529 Q.85 MPSUS5 0.J0 TIP41A 0.74
2N2926G 010 2N5087 042 BD530 085 SN72721F 0.58 TIP4ZA 0.50
2N3063 0,15 2N5210 154 8DY58 1.60 SN72748P 058 TIPAD5S 060
2N3055 045 2ZN5457 045 BF267 040 TIP29A 0.50 IBOBT20 0.50
2N3442 120 ZNG5459 0.45 BF259 047 TIP30A 0.60 IB40K20  1.40
2N3702 iR 1] 2N5830 0.30 BFR39 0.25 TIP29C o INGtd 0.07
2N3703 010 40361 040 BFR79 025 TIPAOC 078 INS16 0.07
2N3704 0.10 40362 045 BFY50 .20 TIP31A 060 15920 0.10
2N3705 010 BC107 0.10 BFYS&1 020 TIP3ZA 70 5B05 120
2N3706 0.09 BC108 0.10 BFY52 020 X
2N3707 010 BC109 0.10 MJ4a81 1.20 UK. ORDERS — Post free {mazil arder anly)
ZN3708 007 BC125 0.15 MJag1 130 P t cost + 50p spectal packin
%::33709 0.08 BCi28 o5 MJES21 0.60 (VRS I b :‘ ¢
710 1.09 BCIB2K 10 MPSA05 030

2N3711 U.ﬂg BC212K r1z m;gﬁ}i 0.5!'5: V'A'T' Please add 1 0%
2ZN3819 0.Z: BCI1B2L 0.10 0.3
e 0n BXieal ou1 mMpsass om  toall U.K. orders
2N3908 .20 BC212L MPSAGE5 {*ar a1 cutrar rate if changed)

035

* DISTORTION LESS THAN 0.01%

* UNCONDITIONAL STABILITY

FRE

KIT PRICE oniy

Price  Pack
13  Set of miscellansous parts including DIN
£1.55 skts, mains input skt. fuse holder.
interconnecting cable, control knobs
£3.10 14 Setof metalwork parts inciuding siik
screen printed fascia panel and all
brackers, fixing parts. etc.
15 Handbook.
£9.15 16 Teahkcabinet.
' 2 each of packs 1-7 inclusive are required
£0.56 for complete stereo systam,
3a Set of samiconductors for Power Amp,
{30W version),
£3:50 3b  Set of samiconductors for Power Amp.

{50W verslon).

COMPONENT PACKS FOR

W.W. AMPLIFIER DESIGNS
30W BAILEY
Pk. 1 F/Glass PCB
Pk, 2 Resistors, capacilors, pols
Pk. 3 Semiconductor get
30W BLOMLEY
Pk, 1 F/Glass PCB
Pk, 2 Resistors, capaciters. pets
Pk, 3 Semiconductor sé1
20W LINSLEY-HOOD
Pk, 1 £/Glass PCB
Pk. 2 Resistors, capacitors, pots
Pk, 3 Semiconductor set
80V REGULATED POWER SUPPLY
Pk. 1 F/Glass PCB
Pk. 2 Resistors, capacitors. pots
Pk, 3 Samiconductor set
BAILEY-BURROWS PRE-AMP
Pk. 1 F/Glass PCB
Pk, 2 Resistors. capacitors, pre-sets, transistars.
Pk, 3R Rotary powntlometer set

—

TEAK CASE

with full kits

£56-6 n POST FREE (U.K.)

Prica

£3.25

£6.30
£0.30
£7.35

£3.40
£5.30

£0.65
£1,35
£4.70

£0.70
£2.15
£5,60

£0.70
£2.40
£3.35

£0.85
£1.40
£3.10

£1.60
£4.95
£1.60

For further detalts on the abave and other designs Including
100W amplifiar and Stuart Tape Recorder write for FREE

LisT.

METALWORK SYSTEM FOR
WIRELESS WORLD AMPLIFIERS

Designed 1o house Bailey, Blamley or Linsley-Hood Class
AB ompltfiers with simple or regulaied powar supplies and

Baifoy Bumows pre-amp. Options of standard or hum
reducing toroidal mains ransformer. Also rotary control

varsion. Detalls in price list.

For FREE LIST write NOW!
Dept. W-04

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE

ANDOVER, HANTS SP10 3NN

WW—094 FOR FURTHER DETAILS
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Cilightweight L150MHz bandwidth at Smv/div
CHmv/div at 15MHz (3% accuracy  LlVixed sweep
CJCalibrated sweep delay CiGated trigoer
C1Bright 8x10cm display

A new Dual Trace, SO0MHz
Portable Oscilloscope for £440

{Exclusive fF VAT )

Yes indeed! A 50MHz dual-trace  value when compared with 15kV. and dual-trace operation in
instrument costing you only £44C.  similar 50MH z instruments. alternate and chopped modes
And it's portable too — the light- The outstanding specification of with 5mV/div all the way up to
weight, comfortable-to-carry. the D75 includes a wide-range SOMHz.

take-it-anywhere kind of portable.  dyal timebase incorporating sweep  Write or telephone now for the
Developed by enginesfs for intensifying. delaying, mixed specification and a demonstration,
engineers this newcomer from sweep and single-shot facilities. and prove for yourself that the
Telequipment offers unprecedented an 8 x 10cm CRT operating at D75 s the oscilloscope for you.

Tektronix U.K. Ltd,
Beaverton House, P.O. Box 69,
Harpenden, Herts.

[Tevcovrmen R JEgEiHeen one
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Astrologically speaking..

- . - the best and most promising times of the year are
May, June and December, however if you are careful and do not
attempt anything too rash, the remainder of the year should not
present you with too many problems.
\! All'in all a productive future s forseen in your horoscope.

' ..how discover our scopel

The 5AV and 1EV series of high voltage cartridge
rectifiers are rated at 50mA and 10mA average rectified curren{
respectively.

|
i
The 5AV-series is offered over the voltage range 2kV to
6.5kV Vram and is ina 5mm x 10mm diameter package offering the
design engineer an extremely compact solution to many high
voltage rectifier problems.
The 1EV series offered with Vram ratings up to 12kV is
/ in 2 16mm long package that provides longer tracking paths than
‘ the SAV series enabling the lower voltage types to be usad without i
I! further encapsulation.
The 1EV series has fast reverse recovery
4' characteristics and so is suitable for use in high frequency
systems where rectifier efficiency is important.

[: Both series are available now.
- i = F =
INTERNATIONAL RECTIFIER [I‘;R
HURST GREEN OXTED SURREY RH8 388 TELEX RECTIFIER OXTED 95218 TELEPHONE OXTED 3215/4231 -

WW-—096 FOR FURTHER DETAILS
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Don’t buy a calculator- build one.

Advance Elecironics have two calculator
kits which would give you great pleasure.
In construction and use,

First, our hand-held mini executive which
we developed in conjunction with
‘Electronics Today International®. It has
the four functions plus a constant and a
fixedffloating decimal point lacility for
only £24.95 (inc. VAT, ctc.).

If you're manipulatively dextrous, it
wiil take you about three hours 1o build
the calculator using our fully documented
assembly instructions.

We've only got a few left and we suggest
you use our coupon and your cheque
book 1oday.

Now if you'd prefer a desk top version,
look at our beauty. This was designed in
conjunction with *Wireless World' to the
same spec as our pocke: sized kit but
including light intensity control.

It’s more expensive (ar £34.95, inclusive
of everything) but provides larger keys
with the laster desk-top action.

Advance Electronics Limited, Raynham Road. Bishop's Stortford,

A Herts. Telephone: (0279) 55155. Telex: 81510,

-with the full backing of the Advance

imaking youlrs easier.

We haven’t 1oo many of these left,
cither, so do use the coupon. Qne other
point. Although they're kits, the
end-product is robust and comes

Electronics name. Theyare
emphatically #of toys
and will give you
years of continuous '
and reliable use. <

Shouldn’t you be | =
picking up a ball \
pointanda kit right |
now?

Advance Calculators:
Our job is

™ To: Advance Electronics Limited,
Raynham Road, Bishop's Stortford. Herts.
Telephone: (0279) 55155, Telex: 81510,

I
!
{ Please send me an "ETI" Kit of your mini Executive

[ hand-held calculator. [ enclose my cheque for £24.95 in full
payment,

' Or

| Pleasesend mc a *Wircless World® Kit of your desk top
f calculalor. [ enclose my cheque for £34.95 in full payment,

Name

Address

— 1336

1

WW-—097 FOR FURTHER DETAILS
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“The Sinclair Cambridge...
no other calculator is so powesful |
and so compact.

Complete kit-£24-95!

(PLUS VAT)

Features of the Sinclair Cambridge

The Cambridge — new from

Sinclair i ) ] —= S8k Uniguely handy package.
The Cambridge is a new electrenic ——= 43" x 2” x H. weight 33 oz.
calculator from Sinclair, Europe’s 27
largest calculator manufacturer. It giuls 9 *?;fgﬂ‘:ﬂ,ﬁi"::;g:ﬁ;t?:n‘f“ nesd
offers the power to handle complex —

‘ sk Clear-last-entry {eature.

calculations, in a compact,

reliable package. No other calculator
can approach the specification below
at anything like the price —and by
building it yourself you can save a
further £5-50!

Truly pocket-sized

With all its calculating capability, the
Cambridge still measures just

4% " x 27 x +%°. That means you can carry
the Cambridge wherever you go
withoutinconvenience — it fits in your
pocket with barely a bulge. [trunson
U16- type batteries which gives weeks
of life before replacement.

Easy to assemble

All parts are supplied —all you need
provide is a soldering iron and a pair of
cutters. Complete step-by-step
instructions are provided, and our service
department will back you throughout if
you've any.queries or problems.

Total cost? Just £27-45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 —so you're saving
£5.501 Of course we'll be happy to supply you
with one ready-assembled if you prefer —it's
still far and away the best calculator value

on the market.

sk Fully-floating decimal point.
sk Algebraic logic.

sk Four operators («+, — x. =},
with constant on all four.

% Constant acts as last entry
in a calculation.

st Constant and algebraic logic
combine to act as a limited
memory, allowing complex
calculations on a calculator
costing less than £30.

sl Calculates to 8 significant digits,
with exponent range from
1010 10™.

# Clear, bright 8-digit display.
3i Operates for weeks on four
U16-type batteries.

{MN 2400
recommended.)
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A complete kit!

The kit comesto you packaged in a heavy -duty polystyrene container.
It contains all yau need to assemble your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents;
1. Cail.
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick-fitm resistor pack.
5. Case mouldings, withibuttons, window and light-up display in
position.
6. Printed circuit board.
7. Keyboard panel.
8. Electranic components packi(dicdes, resistors, capacitors,
transistar).
9. Battery clips and on/off switch.
10. Soft wallet.

This valuable book — free! Why only Sinclair can make you this offer

If you just use your Sinclair Cambridge for The reason’s simple ; only Sinclair— Eurape’s largest electronic calculator
foutine arithmetic —for shapping, manufacturer — have the necessary combination of skills and scale.

conversions, percentages, accounting, Sinclair Radionics are the makers of the Executive — the smallest electronic

tallying, and so on ~then you'll get more than calculator in the world. In spite of being ane of the more expensive of the small
your money’s warth. calculators, it was a runaway best- seller. The experience gained on the Executive
Butif you want to get even mare out of it, has enabled us to design and produce the Cambridge at this remarkably law price.

you can ga one step furtherand learn howto gy thatin itself wouldn't be enough. Sinclair also have a very long experience of
unlock the full potential of this piece of producing and marketing electronic kits. You may have used one, and you've almost
electranic technology. certainly heard of them — the Sinclair Project 60 stereo modules,

IT;E""" —7] i It seemed only logical to combine the knowledge of do-it-yourself kits with the
[ .m—;l : knowledge of small calculator technology.
o i’ And you benefit |
eI Take advantage of this money-back, no-risks offer today
ggg? > The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
TETWE wae'll refund your monay without question. Al parts are tested and checkad before
| f’m"'m despatch — and we guarantee a carrectly-assembled calculator for one year.
———e Simply fill in the preferential order form below and slip itin the post today.
_.__b*—‘“ i Price in kit form: £24.95 + £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 4+ £3-00 VAT. (Total: £32.95)
How ? It's all explainedin thi;’- unique r- W A S S I G R N R S R S S A A G M R G G
boaklet, written by a leading calculator To: Sinclair Radionics Ltd, London Road. wWW/af14
design consultant. In its fact- packed 32 Stives, Huntingdonshire, PE17 4HJ
bages it explains, step by step, how you can Please send me Name
use the Sinclair Cambridge to carry out [] a Sinctair Cambridge calculator kit at Address

complex calculations £24-95 - £2-50 VAT (Toral: £27-45) -

[_]a Sinclair Cambridge calculator ready buiit —
at £29-95 — £3-00 VAT (Total : £32-95)
*lenclose cheque for £ made
™ - outto Sinclair Radionics Ltd, and crossed.
E'n:lalr *Please debit my *Barciaycard/Access
- l agcount. Account number
Sinclair Radionics Ltd, London Road, St Ives, Hunts. L‘Defete as raquired, S —

Reg.no: 699483 England VAT Regne: 213 8170 88 -—-—------—-——-—---—_--
WW-—098 FOR FURTHER DETAILS
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What you see isr what you get.

The extraordinary Shure SM7 professional microphone teatures something
you've never seen before: a built-in Visual Indication Response Tailoring
System that offers you four different frequency response curves—and shows
you the curve you've selected with a graphic readout (see above) at the back
of the microphone! Choose: 1. flat response; 2. bass roll-off; 3. presence
boost; 4. combination of roll-off and presence. And there’s more: the SM7
delivers exceptional noise isolation with a revolutionary pneumatic suspen-
sion mount . .. an ultra-wide, ultra-smooth frequency response . .. an integral
“pop’ and wind filter . . . and a cardioid pickup pattern that looks ‘‘text-book
perfect.”” The Shure SM7 Studio Microphone was extensively field-tested in
recording studios and broadcasting stations! Write:

Shure Electronics Limited r ®
Eccloston Road, Maidstone ME15 AU ‘! '_H‘”:-.;E
Telephone: Maidstone (0622) 59881 »Aa =

Wiv—099 FOR FURTHER DETAILS
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Alpha. World Beater.

Alpha from Advance sets a new standard in
multimeters.

With 5 functions and 24 ranges (a glance at its front
panel reveals all).

What you can’t see is the Alpha’s 0.5%, accuracy on
dc - and that it’s tough and lightweight . . .

at only 21bs.

Alpha’s fully portable and battery operated — with
mains units and rechargeable batteries available.
Best of all, Alpha costs only £62.004-VAT. And
delivery is first class.

Please use our enquiry number. It will get you
Alpha’s better data.

Advance: our job is making yours easier.

.Btf hH
ghtness lurn

Digital Mulri
g ultimeter A ADvarce INSTRUMENTS

Advance Electronics Limited,
Rocbuck Road, Hainault, Essex. 1G6 3UE
Telephone: 01-500-1000. Telex: 263785.

WW—100 FOR FURTHER DETAILS
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Sinclair Project 80
exciting

B 1 1

=== =W I

rumble

Project 80 tuner Stereg cecoder Project BO Aclive.Frller Unit (AFU)

channet 0 %) 20 30 40 50 60 70

only 2’' deep x 2"* high

Llving with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are ali contained within
elegantly designed matching cases no more than three-guarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each inodule and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibitities openad up by Project 80 are endless — superb hi-fi systems can be installed in ways
hithertc only dreamed about and never before made practical. No maore cutting out and shaping 1o put modules in position. A few holes
drilled with the aid of templates supplied and the job is done, Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. {That will surely please wivesl) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance siandards and bulli-In protection
against overload and shorting. The aim was to re-think modular construction completely — to make it infinitely more versatile, even simpler
and more reliable — the result — Project B0 — anather triumph for Sinclair, and the most exciling construction modules ever

the slimmest,most elegant hi-fi modules ever made

Typical Project 80 applications

System The Units to use Units cost
Simple battery record pla_ver' Z.40 £545
- 54p V.AT
Mains powered record Z.40.PZ5  £1043
player EY0aV AT
30W. RMS continuous 2 X 2.40s. Stereo  £30-83
siIne wave stereo amp. 80:P2.6 £3.08V.AT.
50w (8 1) RMS conunuous 2 % 2,60s, Stereo £33 83
sine wave de luxe stereo amp. 80; PZ.8 o E33BVAT
indoor P A, Z.60,PZ.8 £14-93 . Mount Project 80 on a bookshali,
1 E149V.AT a loudspeaker, & lampshade base

a false wall with two Q.16 loud-
Project BO FM tuner, decoder, and A F.U. may be added as requirgd speakers, .. almost anywhere.
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new thinking in modular hi:

Stereo 80 pre-amplifier
and control unit

- -

@ For P.U.. radio and tape
@ Tape monitoring switch
@ Simplest ever fixing
Each channel has its own separate tone and volume controls operated Dy
sliders. enabling ideal environmental matching 1o be obtained. A wirtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quality from all signal sources. Generous ovarload marging
ara altowed on all inputs, Clear instructions with template are Supplied.
TECHNICAL SPECIFICATIONS
Size-260 ~ 50 = 20mm {10} x 2 x }ins)

Finish - Black with white ind.cators and transparant shders

Inputs - Magnetic pick-up 3mV RIAA corrected; Ceramic piek-up 300my
Radio 300mV: Tape 30mVy

Signal/noise ratio - 60dt,

Frequencyrange — 20Hz 1o 15KH2 + 1dB: 10Hz 1o 26KH;z + 3dB
Pewerrequlrements — 20 to 35 volis

Qutputs - 100mV + AB monitening tor tape

Controls — Press button for tape radic and P.t). Shiders for volume,

bass {~ 12dB10 — 14dB at100Hz) trebla{+ 11d8 1o — 12dB at 10KHz}

) rap. £11.
Pro;ectSOFMtunerH e

‘and stereo decoder

+£1-19
V.AT

® Twin dualvarlcaptuning: @ On the decoder, solid
4 pole ceramic fiiter: state stereo indicating
switchable A F,C, beacon.

Making the Project B0 F.M. tuner and decoder avallable separately gives

a wider choice of systems and saves money where stereo receplion may

not be reguired. The tuner is a tiumph of electronic design and assures

excellent parformance, The dacoder gives a 40dB channel separation with

150mV outpul per channel, Both units may be used with other than

Project 80 systerns,

TECHNICAL SPECIFICATIONS OF TUNER

Size- 86 % 50 x 20mm (35 x 2 x 1ins)

Tuning range —87-5 to 108 MH2

Detector = 1.C. balanced coincidence for good A.M. rejection

One l.C. equalto 26 1ransistors

Distortion — ¢- 2% 811 XHz for 30% modulation

4 pole ceramic ftter in1.F. section

Agrialimpadance - 75 Qor240-300 0

Sensitlyity — 4 micravolts for 30dB quieting,

Qutput - 300 mV for 30% modulation

Powerroquirements - 23 to 33 volis

DECODER
Size-47 % 50 x 20mm {1 x 2 x fns)
One 19 transistor §.C.

Guarantee

If. within 3 months of purchasing any product direct from us. you are
dissatisfied with 11, your money will be refunded on production of receipt
of paymant. Many Sinclair appolnted stockists also oifer this guaranitee.
Should any defect arise in normal use, we will service it without charge.
For damage arising from mfs-use a charge (typically £1-30) will be made.

— | — ||

Sinclair RadionicsiLid. London Road, St. Ives, Huntingdon PE17 4HJ
Telephone 5t. lves (0480) 64646

Arp £11.95 +IL19
rep. £7.45 074

V.AT

Z.40 & Z.60 power amplifiers
totaily short-circuit proof

Z.40
Intended for use in Project BU installations, these modules readily adapt
to an even wider range of applicaiions. Both incorporate built-in protec-
tion against shon circuiting and risk of demage from mis-use rs greatly
reduced.

Z.60

ZA40 TECHNICAL SPECIFICATIONS

Size~ 55 x BO x 20mm {2i x 34 x Jins) & transistors
inpul sensitivity — 100mV

Output— 1B watts AMS continuous Into 8 €1 {36v)
Fraquency response - 10Hz — 100KHz + 1d8
Signal/noise ratio - 84dB

Distortion —at 10 watts into & (Hess than Q-1
Powerrequirements — 12 to 35 volts

Z.60 TECHNICAL SPECIFICATIONS

512855 x 98 x 15mm (2§ x 33 x dins) 12 transistors

Input sensitivity — L00-250mV

Output — 25 watts AMS continuous into § €2 (45v)

Distertion — rypically 0-03%

Frequency responsa — 10Hz 10 more than 200KHz — 1d8
Signel/noise ratio — better than 70dB

Built-snprotection aganst transient overload and short circusting
Load impedance - 4 ¢ min; max. safe on open circurt

Z.A0RAP.£5.45 - 054 VAT Z.60 AR P £6.95 - 0-BSpV.A T

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
inputs may be from record, radic
or tape. As with Siereo B0,
separate controls applled to
each channel make it easier to
obtarn ideal stereo balance,
TECHNICAL SPECIFICATIONS
Size— 108 = 50 x 20mm (4§ « 2 « Fins
Voltage gain - minus 0-2dB
Frequencyresponse — 36Hzto 22KHz controls menimum
Dhstortion = at 1KHz - 0-03% using 30V supply

HF cutofi {scrateh) = 22KH2 1o 5-5KHz. 12dB/oct, slope
L.F.cutoff (rumbie) — 26dB at 20Hz. 9dB/oct. slape

RRP £6,95 533

VAT,
Power supply units

PZ.8

Stabilised, Re-entrant cusrent limit-
ing makes damags from overload or
even direct shorting impoassible.
Normal working voltage {adjust-
abla) 45V.

RRP.L£7-98 -+ 0-79p VAT,
Without mains transformer

® For scratch and
rumbie control
@ Translstorised
active circuitry

PZ.5 30V unsiabilrsed PZ.5 35V, stabilised
R.A.P.£4-98 + (-49p VAT, R.R.P.£7-98 « O-T8pV.AT

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid _

for which ! enclose Cash/Cheque for £ Jneluding VAT,
Name

Address

WiV |01 FOR FURTHER DETAILS

as9
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The largest selection

BIB HI-FI ACGESSORIES

EX COMPUTER BOARDS
Packed with Imsneistins, Aluics, capaciiomn
il reshstor - CUMPO\E‘iT\.u,Ul"ll 50,
dfor OXLY 830 & p &

SPECTAL. As b |* I.US l'nttr'l‘hmir‘mt‘
ONLY 850 rwch = p A I' 139

STABILISED POB\- R IODUI.EB
Complcie -slm rll'cull diagrans, etc. 98p
cach 4+ p A

PAXOLINE BUARDS 7 ox v
Jior Q0p ¢ p & p AR,

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
i6] o 4" spprox. 2 for 55p

DECON-DALO 33pC' Marker
Etch reslstant privted ircuit mather pen
Hp each

VEROBOARDS
Pacha contalning aunros., 50, ins. varous
slecs, all fi-1 nmtrle 35p

ANTOX.

De Luxe Groov-Klgen
Model 42 £1-B4
Chrome Finish Model 60 £1-50

Itel. 38A. Sieconi BtyTus Clesning Kt 28p
1lef. 43, Ltevnnk Care Kit £2:35

Itef, 30, Cansette )leaid Clraner Sp

Hel, T2 Tage editing K £1 54

Mendel 8. Wire StHppcr Outier Blp

ANTEX SOLDERING IRONS
X123, 95 watt £] 83

CCN 240, 18 watt £218

Modet &2 18 walt £3-15

HE2. Kn g288

REPANCO CHOKES & COILS
R Chakes

CHE. 2 Smb 25p
CHL, T-5mH %‘.’

CH 5 omli 25p
Cli4. [omll 25p
13, 1-5mif 25p
Tola
DRX Y Crysial et 580 DRR2 Dus) ranze 45p

COIL FORMERS & CORES
NORMAN |° Coren & Pormers 7p
§" Coren & Furmers 8p

SWITCHES
LPIDT Tewate 28p  SIBT Topgle 1Ep

FUSES

15" and "ﬂmm
S0mA, 1A, 1-5A. ZA

YUICK - HLOW Ap ea. ANTI-BURHE 5 ra,

EARPHONES

cryvul 2-3mm plug 33p
i ik 53,
it plug 22
H plytrs 3 Bmin plig 28p

DYNAMIC MICROPHONES
WL, 2o nhioe plus onfnlf ewltch amd
#-bmm anel A-dmm plugs £1-60

3-WAY STEREC HEAD-

PHONE JUNCTION BOX
Hini2 £1-87

2-WAY CROSSOVER

NETWORK
K407, =it ohms Tinp. Insertion juss 34H 8121

TRANSISTOR EQUIVALENT
BOOK

1mA, 200mA, 250mA.

gth EDITION
50 pages nf eross teferences and equivalents
for Eurnpean,, Amrricap and  Japanesc
drniislstars, Appetilmstely 9000 Lypes silh
more thin 584000 substhutes have becn
Incloded, The taliles were complind «ith the
iren  manutacfurerss  own
specifeation.  The most  comprehensive
Edquivalents Book on the market today!

NLY £1.85
INSTRUMENT CASES

('Btul mel mrrmn
g th

W ith Helghj PPrice
| h‘ x 54 X a8
Il\': 1 a L x I ﬂ-Es
ALUMINIUM BOXES
1Al X ] x 1 42
[E% s' an + X Il Alp
1eAL 47 x 2% x i 4lp
HAJ DY x 4 x 1 4
BAD 47 X 2] ® et alp
BAG " x 2 x I~ ®p
AT T '3 Hid o B8p
IAS N° x Ly X Bip
Bap x 4" X & Mp

STANDS: 8T1 £1 21. T2 T7p
BOLDER: 148WG Multicore foz 82p
QUSW) oz 82p. 195WE LUK 28p
228G Tule 22p

ANTEX BITS and ELEMENTS
Bits No,

10% For mnde] CN240 &° 38p

104 For mixdel CNH0 8p
1100 Far mode] CONTI0 3~ 38p
1101 For model CONAI0 ¢ asp
1102 For maslel DCNN |7 28p
1020 For model (5240 4° a8p
1021 For medel 0240 |- 38p

1092 For model Q240 &
80 For moded X#5 &
& For matel X253 3"
5% For model X25 &~

ELEMENTS

ECN 240 £1-18

EQ 240 £19

ANTEX HEAT SINKS 10p

Y aT Inrlu fed In ll.1 prices, Ulesse add

FECCN 240 £1-32
EX 25 £ 18

1np P. & I.K. mnls). Overseas onlers
pleasr pdd eﬂl’l jor postage.
NEW COMPONENT PAK
BARGAINS
Patk
No. Qiy. Deseriptian Price
Cl1 230  Reslstors mized nlues mpproz,
tount by velght 0-35
2200 Capacitors tilaml values approx.
count by weight 455
C3 30 Precislon Hesldors mixed values
1-2%. 035
4 73 §1h VY Leslstors mized preferred
valucs 055
C5 3 Peco amorted Perrite ods 053
€6 2  Tuningdangs, MWJLW VIIF 053
€7 ¢  Fack Wirs 30 melres assorted
colours 0-35
CHA 10 ltced Hwitches [0
8 3 Miero awitches 035
C10 15 Amsortgd P'iis & Pre-ficla [ F-1]
CIT 3  Jack Bockets 3 % J4m 2 X
Heandani Hwiteh Type 053
C12 40 Paper Comdensers preferied types
mixed valued 055
£11 20 Flectinl ytlcs Trans. types 0 5%
€14 | Pack meeortel Hardware —
Nuts/Bults, Gronunetaete, 0 53
€153 4 Mains Slide Bwitches, 2 Arop 0 55
Cign  Asoried Tax Biripa & Iancis 0 85
15 10 Assorted Control Knotw (1]
CI8 2 Jlutssy Wave Change Bwitches0-55
€19 3 Relaya 83V Uperating 055
C2e 1

sSheela Copper lambnate appros.
107 x 37 a

PLEASE NOTE: ALL OUR PRICES INCLUDE V.A.T.
MODEL AMTRON KITS

Madel No. Prics
UKS! Bliple translvior tesier £1-68
UKI48  Amplifier 1-5%Y £ 437
DE220  rmigual Injector £ 313
UES30  AMIPM Actenna Ampiiier 3 388
UEST5  Mlkr Fre-ampliier £33

UE30d  I-channel Radin Contro! Transmitter 1 78BS
UE3I0  Italio Contrul Beoviver 2383
UK328 -G:CN2" Chante] splitting anit L 600 & 2,000 Hz £ 944
UEJA0 'BCX:2" Chuuel spliting unlt 5,500 & 2,500 I8, LP
UESO0  Huperbetnalyne Radio Control Hecciver 4 785
UK525  Y'HP Tuner bl to 180 Mz 414 81
UK555  Hadio Contrel Fiehf 8irength Meter £12-1
UK708  Windscrren Wiper l.]mcr 1 B-98
UKTLE  iLChannel AF mixe £14-68
UHIE0  Electrmles Ml fm Metal Detector 2:2—11
VKIS tultar pre-nmpliter 5 87
UKE?s Capacitive LHschane Electronle 1gnlilon fur Interral Combustlon Enghics “£17-41

VISIT OUR COMPONENT SHOP
18 BALDOCK ST.. WARE. HERTS, (A10)

1¥pen Mon.Thurs, 9.55-G puine Sat, 183,30,

Late Night Shopplog waidl 7 Fri.  Tel. 61511

WORLD SCOOP!
JUNMBO SEMICONDUCTOR PACK

Transistors-Germ and Silicon
Rectifiers- Diodes-Triacs-Thyristors
[,C's and Zenners ALL NEW AND CODED.

PIECES!

Offering the amateur a fantastic bargain Pak and
an enormous saving—identification and data sheet

£2 p &p 20p

EX-COMPUTOR BOARDS—
BY THE BOXFULL!!

20 Boards packed with Semiconductors and othe
Each hoard approx.

siz
and easily recognisabl

FANTASTIC VALUE AT £2.20 per BOX p & p 52f

SPECIAL PURCHASE by BI- PAK

Transistors NP!

Famous manufacturers out-of-spec devices free fror
open and short defects—every one able! 115 watts T O«

OUR SPECIAL PRICE 8 for £1.

-—

BOOK BARGAIN
BUNDLE

n Hn-lu mmprl-inz

Jent books
1 Radin & Flrtlmnlr culotir code &

rhart
1 Radio ralve gulde PLUB
3 Ofher cvmstryrtional  bonka
Uecrlvere, BM Tuncrs. ete.
A1 8IF 1 teneral evnetrortlon hon
VALUE £3. OUR PRICE

£2 p & p 10p.
VEPI yapibook  of  Transls
Euivalents X Suhstilu‘I

Rel. P, 11i-Fi Cleamer 313
ficl. 24, Mylus Natunce §1-38
Rel. J. Tape Hen.d Cleantng Kit 51p
Tiel. H. Conacite Unse 21 27 APPROX 1 00
Ref, 36, 11j-F1 MLerra Hints & Tips 12p
PLUGS AND SOCKETS
SOCRETS
PR3 BIN 2 Pin (Speaken 098 in every Pak
PR DIN X Pin 010 ONLY
BB U7 OIN 3 1w 1500 o1¢
FR 38 1N 3 Pin 230* 010
a9 Jack U-5mm Switched 000
P8 10 Jack 3 Smm Bwliched 010
s 40 Jack |- Buitched 017
4 Tnck Becren Switehed 026
Pd 43 I'hang Single D06
P 44 Fhonu [huuble 010
Pi 43 Car Aerinl o oo | Elecironic  Components.
[y Co-Aztal Surface oes | 8% x 77 All known type no.
I3 47 Co- Sxial Flush 014
INLINE SOCKETS
PRI DN, 2 in iBlieakier) 018
PR22 D.LN. 3 Pin 017
P4 23 DL, Pin (804 047 23055, Silicon Power
FAgd DX, B Fin Ho* 017
Jack ¥ Boim Plastic 010
Jack %-omm Plastic o012
U7 Jack | Plastic 024 Metal Case.
g Juck |" Screened 028
P890  Jack Blereo Plastic 022
PR Jark Blereo Borrenod Daz —
PH il Fhono Screencd 011| LOW COST CAPACITORS
P 37 Car Aerlal 015 | -n1 ¥ 100V 3p each 3p sach
P8 33 Co-Aslal 017 | 300 pF 50V Elect, 10p vach
RECORD STORAGE/CARRY-
il CASES
CIBL . pp hag x 30 x A 50 records) £2:30
';_:i 127 LP. 131" % 307 % 121° (30 revonlst £2 95
o CASSETTE CASES
018 Holds 12, 107 x 4]" x &, Lovk « Hamdile]
¥4 n Jack 2 Sinm ereened op) 3
B ¥ Jack 3-3mm Plastle oo BP2  Hendbook of Hadlo, T3
810 Jack 4 S Boreencd 012 E'TRACEACSAERT’“DGE intuatrad Tube 8V
PB 11 Jack §° Mlastic 0131
PH 12 Jark |" Bcreened 018 "*;';i;‘,‘l& 1T % X % & Leek & Handle. fEP3 "“.T.':.""k "lum':’ o
z BP4 Intrmational Handbeok
R <= o=t e Holde 26, 134° x #7 81" Lack & laudie. n‘;;'"u Weeli's bt e
hono o BLatiota &
WIS sderial 015 | cOLOURS: Red. [ack and Tan—Ilease Listings
P8 18 Og-Axlal 9-10 § =1ate preference. BPS }I-T-g:u;k":‘l.u&impl. 'I‘rl
als
CABLES BF7  liadio aml Electronics ool
des and Dt Charte |
CF | Hingle Lapped Kemon [} A LL P R I c E s BFS ﬂn:)‘ml' and 5 lmd-prul
CF 3 Tuin Camman Bcreen 008 Sanuai
CP 1 Htereo Screened »a|] INCLUDE VAT |s» ‘acifr'“‘{l‘:“"rw“:‘h’;’ ,",’:f
€F 4 Fout Coir Common Sereen =)
PC & FourCore Indivitually Screened 0 30 | CARTRIDGES EP10 \[mlrm crrh.l aml Tﬂ
CP & Microphone Pully Brabied Cable 010 | (s P91 8C200mY 5t ) Scmajser £1-16 alslachifen | Clrsuie - 2
g" u I’:"&-’m S EE, 007 | ACOS GPgikL. 2oumY at lemjeec  £165 | BP11  Practical Transistor \nu
|3 ] n Oval Mains Cable 008 .
ACOS GFWS1. 100mY at lemwc 4263
CP 4 Speaker Lable €04 | pyz 3000, Crystal H Untyot a5y, | BELIREL=TnizeRaveiies "".
CP N Low Liss Cn-Axisl q.w TTC J-20 100 Crystal lllﬂutuulcunpa!tlil;l; BPid &?n;%“llmk ol Trlmi-
CARBON TTC J-200 C8 Bterro/ 1) Dutpal 1160 | BP18 (‘m»"?f‘ma:i':‘“-l o B
POTENTIOMETERS TTC 42103 Cermir Med, Outjut 2164 e
Log sl Lin 120  Ualyerasl Gram Motor Bp
12K, 10K, 22K, 47K, 100k, 220K, i70k, | CARBON FILM RESISTORS lticston
Bal. UM The £12 Hange of Carbon Filin Resistor, S “n.:.‘.‘:;-'lsn::-:sgr);i;nu g
YO 1 dingle Lews Bwitch 011] ) watt mvailable In PAKS of u0 pleces. | 141 Tiadio Bervicing for Amate
YR Hugte e Beltch 0 28 | samirted kst the Bl ing griupe:—
YO  Tawmlemn Less Bwitch 04¢] Ml DoNDhed 100 choue-pzu ks 4op {148 MMl Phicliir Lestiocs
VG4 1K Lin Lem Bulteh o 14| R2  3uMized IK ahimsn-dK chue 405 |ygg T e reiia)
VGS 100K oo ant-Logp 014 ] RE 30 Mived 10K ubinnt?K ohms  40p No. 1 "
= L4 G Mixed 100K ohmel 3eg. ohme 40p | 160 Uu: dr-lzl'n and Construct
HORIZONTAL CARBON THESE AKE UNBEATABLE PuiCES— |0 gty st Elect
PRESETS LESS THAN Ip EACH 1NCL. VAT, Data book
O-lwatt 008 each L0 ey
00, =20, 430, 1K, 29K, 3K, ok, 225, | BI-PAKSUPERIOR QUALITY | 175 Transiator Teat Equipmen
1TK, 100K, 220K, 470K, 1M, M, 4 7Y LOW-NOISE CASSETTES e nur’:}rin'x;i:‘r:u?:““ -
7 LT ol (L u
SELENIUM BRIDGE Lo GRIT ST L
3 "
RECTIFIERS Dutae ook 3
L8V, 2A. Idenl for those bullding lattery, | SEE OUR COMPLETE RANGE J:133 10w to recelve fareian T
chargess. 159 each, 10 %or 55p IN e
PRACT":AL ELECTRONICS, 110G AP-1LP Rrartance-FProjue
REPANCO TRANSFORMERS PRACTICAL WIRELESS, «hart far Coptructors
10V, Prinary. Secondary vultages svallabie RADIO CONSTRUCTOR, o l'“»-"'l‘{u"; "f 'I‘l:_:—',“_ffl'l H
frofn mobechod tappings 4V, 7Y, BV, 1OV EVERYDAY ELECTRONICS, |1 I':c':l'rlnl' 19:;;;5“:;“[:;-
1Y, LBV, 1TV, Y, IV LGV LY, BSVe ELECTRON'CS TODAY elticn fnr 11 EF1 Enthusl
40V, BUV, Al 23V-0-25V, L
Amps  Priet Pab INTERNATIONA 202 llandbeok  of  Integn
MTBO/ 1 £1.91 03 CR SEND 5p. FOR THE gu'rnl'u n&qnlvalenh
¥TBO/L 1 1212 iy | FULL LIST OF ALL BI-PAK | oo (L0 W Goe o
MT30/ E 13 30 1op PRODUCTS Calculster
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. 74 Series T.T.L. 1.C’'S Dl e L oIE YOURatw
. alhms 1.
! BI-PAE STILL LOWEST IN PRICE FULL LPECIFICATION ;ﬁélé M(isLVVP RR ¥’I E (8:1).1 PL SJS
! GUARANTEED. ALL FANOUS NANUFACTURERS 0 ON!
T L T Ty =] The NEW AL60 Hi-Fi Audio
018 01 016 | EN7481 D18 017 9a6 2185 Ai-45 A
¢18 017 016 ) MNTUR 018 07 48 £28) 4890 Ampl ifier FOR ONLY £3.95
. - I -1 -1 16 . £1-05  £1 00
o o sEtBSl B BB ox RSl s, || o e e
1 ; : o o . . 2
018 617 018 032 020 Q27 | Sxri18 E-30 £148 alas | @ Ergmecer Besponse 20HI | @ patest Beaigs Improvements
15 9n il B4 od | s i g AR e G Sl e
020 @18 &8 050 048 (048 | BNT4100 £2-10 2200 £1-80 ® Mﬁ:ﬂ beiter than I° @ Sieeal lo noise ratio 8048
020 018 6B 044 043 042 | sNzIs] 210 R 00 €160 ", @ Orersll  Fme  G3mm
ggg gg ggg ‘g;g ﬂ-?’l oM "t"”“f" 1440 R4-15 BB RS & Supply voltage 10-35 wolts 105mm .. 1dmm
855 o8 o4 a5e ooy gl | suiun f40 g1t 851 Edccially desioned to 2 strict speciication. Gnly the Anest compo-
032 0-31 0-30 £1:20  £115 2105 ANT4IAD  £2.80  23-10 00 Beiits have been used and the latest salid stata elrculiry incorporited
048 044 DAz £1-10 £108  f100 s.\'mm $3.00  $£3410 £7-00 in this powertul littie amplifier which should satlsfy the most critieal
SRS R A B ] i
. . - M 03 | eNTAIT6 EITS #1683 -85 .
gss 961 00 B0 K7 &5 | ANt w i gies| FULLY BUILT—TESTED and GUARANTEED
) 034 071 084 | 8NH £175  2i°8S !
0 o0& 030 ot i(: EL05  AL00 g4 eim
b 71 071 064 50 M-
050 048 0 0 071 084 | AN I8 £L75 SE POWER
TR IR S L IR MHISED
g i ; - 075 | sxT1e0 . -
050 046 094 098 d83 088 [ SNTAI®l £B15 210 2200 MODULE SPMBD £3 25
®5 07 o7 £1-59 2145 gpi40 | BNTOW £2-18 £2-10 £ 06
o-70 068 0-45 £1-07 ¢4 81-00 BX7II%E 215 2210 2200 APBD 1 espetially deslgned to power 2 of the AL Amplifiers, up ta
0-70 088 065 0 £1-04 21 00 HN7H194 £288 49838 £3.78" 15 watt (r.oae) pcr ehanne] ﬁmull.meou-ly. ‘This inad i@ cenbod)les the
aNn 013 017 016 2107 £1-4  £1-D0 [ SNTHIS L2900 185 gL 90 Iatest and cirrull prpamating compietc short
CLHyET] 374 o-n 0 ' 042 040 8574wl 2195 190 E1BS cireull protection. With the sddlton of Uw lhlm Transformer MT*0,
SNy 084 071 064 | BNTHI0 060 0B85 050 | BNTAIBT 2185 Rl LI-BS the unit will provide cutputs ol up ta I-6 amps 1 itS valts, Size:
Bx7445 El-P0 L1158 £1-10 BXT4111 £1-38 £1-27 £1-21 BANFATUN H-W 715 4§ 63X mm ® 105 mm X 20 nun. These units enalls you to balld Awdlo
q £0-20  £1-18  £1:10 | BNT4IS £1-10 K105 H1-00 | MNTHIv9 £500  E4TA EESO Syatenis af the bighest quality st 3 hitherio unuhtalnable price. Alsu
BNTHD  EL98  £1-85 2190 | BN 19 £158 f140 2130 | Uevicon may bo mised Lo qualily ideal for many oihe¢r spplications including: Disco Byatems. Pulllc
:5;-1:1, I!{ gl;g g;g g_ég 2 S !CI P 045 for qun;:‘l‘t.y price. n—q_ 7.: !ﬂ:);n Adidrem, Inte reom Unlta, ele. Jlandbook available, 105,
7447 g -03 21 145 £1-40 | only} obua is avallable for the -
BATHB  £L10 2107 £1.08 s\mzs £3-00 280 #2893 | above serleswf 1.C." in ook form- TRANSFORMER BMTS80 £2-15 p- & P 25p
BNTIWE 018 017 018 | BNTIGL 08 082 079 | Priccp
INTEGRATED CIRCUIT PAKS ‘
Manutacturers " Fall Gute™ «ihich hacluue Py i anil Part-P lonal Units. These ste classcd as "oul-ol - -
spec” trom the maker’'s sery rigld speclBeations. but are ldul fat Icarning about 1.C's and expesimental work.
rakKo. Contents  Price Pak No. Cantests Price Pak Mo, Goutrals Price "PE PA" 00
Ellgg«l:- laxia00 055 UICH = 3 n7d40 085 U000 =8 % 7490 L3
T Tea S s s ad e s s s LGPl el 292 | oiit ta 2 specincation and NOT & price. and yct sl the greatent valuc on the market,
V1G0T~ 12X 7403 055 UL ] = 1237481 0-55 UICHI =5 X 7493 0 55 | the PA100 marco p fagbeen slouctiehativpicneficchalues
VICH = 11 % 7404 055 UICS3 o 12 % 7453 55 U094 = 4 XT495 0-55 | Designed for nse “with the ALSe pmu-r amplifier sywlem, this quality imade unit
VICeS = 12 % 7106 055 VICHE = 1R % 7454 -85 UIC9E w B % 7495 0685 Incorporates no less I.hln cight silicon Hatar transsiors, Lwo of these are specially
VIopa -8 406 055 V1080 = 17 7480 056 UIC96= 827498 o [ G G o s A E ML ML e e 0 IS
UICHT = ¥x 740 0 55 V1070 = b 7470 -85 U100 =3 % 74100 053 | Three oW S o
UICI0- 113 710 055 UICT2 = Ax 1472 035 Y1121 3 % 4122 oas)flIA1OIREBIEHI salhasABEEH Eg MU OISR ILEE. polupe LEiacE and Cxatlnmey sl Y
e L gy o ol e I TR e e
-2 X T4 <55 4= B 7474 0 10181 =8 % T415k w
UICH0 = 123 7440 085 V1070 = 8% 7476 055 UICIHd w8 74154 058 | Freyuency response 2035—20k Hz 4 1dB Aass contral +£1848 at J0iiz
VICH] =B x 7441 055 UICHO = B % 7480 0-55 11C193 = 5 X 74183 088 | (Iarnonlé distartlon better than 0°1%, Trcble control 1548 at 20kH2
UICIT=BX 7442 058 UICH] = 83 a1 0 56 UICI# =8 X 74199 008 | tupuca: | Tupe besd 1-28mV Into 60K Filters: Rumble thigh pass) 100 iz
C43 5 %7441 055 VICBY = 5 3 74%2 035 2. Badlo, Tuner  35mV Into'S0K02 Herateh (low pass)  8kH:
LSRRG 0-55 Uless = x 7183 035 UICKI =25 Asarted 74's 1-55 3 Magwetic P.U.  1:3mV Inta BOKD Slgnalinoise mtio hetter than +65dB
VICE =B X 7445 655 UICEE =5 % 7486 055 All lnput voltages are for sn cutput of 250mVY. Input overload + 2848
T nn Tape and P11, Inpots equalised 16 R1AA curve Hupply 415 volta at 20mA
‘acks catinol by split, but 24 agsorted) pigees tour mix) is avatiable se PAK UVIC X1, within 5 1dB from 20118 W 20k (2. Dimeasions 202 x 83 X 30 mm
SPECIAL COMPLETE KIT COMPRISING 2 AL50'S, .
LINEAR 1.C.'s—F ULL SPEC. DTN 0ERIES DUALIN-LINE |1spMg0,1BMTs0& | PAIOO ONLY £25.30 FREEp &p only £13-1 5
N LS oG 1chiics
14 050 045 945 - 14 & 16 Lead Bockels for use with
14 035 b3 g0 | ke o 23 109% § DUALIN-LINE LC's. TWO Hanges AL'OIALZO/AL30 AUDIO
14 043 043 040 ;EEQ Ti oI 513 | PHOPESMONAL & NEW LOW CUST.
B Fad B Fa| et R B | |t SR TR BT, AMPLIFIER MODULES
g 45 043 040 | pERD CI O HE o 'nw Haatpe 33 "3 2
b e | IETET 6 0 0 | e -",,,, o ’;ﬁ’, b ﬁ‘;‘;
¥ 08 o045 oo | BRI 018 038 O | 3w pin type B Mg i The AL10, ALZ0 and AL uniln 809
¥ 030 043 04p [ IES40 030 028 025} pow Na. ; similar im ibelr appearance and in thelr
B @50 048 oap | BEUse 018 014 013 | mpwyy 18 Hp 1 kuneral  apeclfieation, However, carctul
73 4 050 070 gag || BEUS l'.l-:_w 028 023 § Aps IR ., . 17p 18p 13 sclection of the plastie power deviee has
i wiN 101008 wies M ofug [RE L1 SIS 0I R D 02 g o 0 : reeaited In @ e of cutput pussrs from
B ' o v " . Ly
103 'hTiES LL80 4170 uesows 048 043 Q40 NUMERICAL The veratility of thele destin niskes theim
HATIRC TUs N 035 033 o3of PEWM 04 043 040 INDICATOR TUBES ideal for use in recond players, tape feornlers,
AT ‘03 10 D45 043 040 M DEXOT 045 D4l 040 § Type  Description sterea amplifers AR cametic and rartridge
N4 TU-IH 4 £1-20 - . Bryugy 04 053 04C § J015F  Minetron 7 Segme tape players in the car and 81 bome.
i i L;nﬁlnmr .. 15
" : 2.0 T Begment
3 TERMINAL POSITIVE BI PAK Iisplay 0197 1llgh Parameler conditions Pecformante
VOLTAGE REGULATORS 1 = Charsetars R0 e e
T I‘Iulig l'.n}:muhlhm WP Ly Amm. | CATAL OGUE & LISTS CLkoa 51'1'-"2"1!::.’::]:'1;’. i HARMQNIC DISTOUTION Po—3 WATTS { «1Kllz 025
WATHGS 3V [Equiv te MYHEV)  11-78 & 1 =
WATSIZ IV Eaulv o NVEI9V, 158 | Send S.ALE, and 10p | 9% 18 ”d'r;:‘:‘."“;u?{‘;fm iy LOAD IMPELIANCE il s = g |5 LY
n 2 . 100
TEASWENEERED | The STEREO 20 T e o i
CABINETS for: lu,uut.\c\' |:t-:d|'u‘lilx =+ i Po=2 WATTA 50 Hz-uaK1lz
The "Bterco 20° amplifier is el o 7
STEREO 20 e A TR Y RS W o oo ired erd 'BESBITIVITY foe IKATED OfF Vi@2a¥, IL=8G2 $=1K1lx § 73V, RMA
TC 20, £3.95 p&p 30D § |1 eni. % 55 . Thin comipact unit comes e — e
MK 50 KIT complete with onufl wwhch vulume euatpol, DISIENSINNS xaTxl

bmlancr, b L trebie controls, Treim
TC 100. £6.50 p&P 300 | iGrmer 1ower supply act Iicer ampa

Attractively printed front pancl and match-
Ing control kontu, The ‘Bteret 2 has been i

The above ille relstes to the ALIG, AL20 and AL30 modules. The folipwing Lable
outllnes the Alfferences bn thefr working conditions,

A designed to At Inlo muwt turntable plinthe - -
System Enclosure kil in twak | ‘ithout inter(cring = ith the mechacban o, S Pafamrler AL10 AL20 AL3e
venger, Tudi . | siterstlvely, Inte % sepemle  calinet. ™ T §
R HLL 'lh-lr llt!lnlt:gl;glis Untput power 2w peak, Ioput 1 iCer) - ilmimnm sum-l, Vollage 23 W
R0 relai} price L83.30 per § opun\' into 2. Freq. nee 20H220kH:. I - — b
pt. OUR SPECIAL PRICE | Input 2 {Aus) JmV into WK, Harmonbe Power motput fur 29, TIT.0N. 3 watts 5 watts 1h watly
£35.50 per pair P, & P, £1, [ "itortien. Bas amtrl blzal at doils \ (RL=r0 o1 KHE] bt Yl 1634 Min, 1LY Min,

4 T UShH : B0 B ouyplcally mus®, ar | owail. Treble wn£|4 45 1

OMLY WHILE STOCKS LASTY § L14iBat 14klis, FRICE £2-20 1268 £33

Orlot Lty O I R Gl PA 12. PRE-AMPLIFIER SPECIFICATION All prices inctuzive of VAT.  Gire No. 388 - J005
£2 .85, The PA 12 preamplificr Bas Leen deelgned to matvh into | Progue: Fenjmriie— Piegie send oll ordery direst ts morehaute and deipoteh depariment
mimt bwlget aterco mysicinn. It 14 vormjatible with the '.'m SR Hz {—5lR

AL 10, AL 20 and AL 30 awlip power amplifters and 161 Basy contiol ==
TRANSFORMERS s be suppiied frmu-.- thelr u:“-d.‘ud ‘:‘m\:'u“;nlllpllu. = *."lm"' BOH y
P ¥ . efe are LWi leteo DU, ohe wch designed for use | Treble contin
SIS D (b RS & LA with “Cemmlc cariridge wiile the aauiliary Inpur will £ 1401 at 14K [i=]
BATAD fUne wbth Al £ oy Lst 8215 suit mest tMagnetic cartrbloen Full detalls are etven in | *nput 1. Tipelance
J- % I, uap J the apecifcation table. The four PRICE Mre. ohm
: = eonirols Arv. fram (el io dighis Srr-imiw m V ]

Bimu 3} Hmin

Pt e ) o ) FRONT PANELS FP12 with knobs £1'20 R R A NP T T e o o
Mimmum order $5p. Cash with order please.

Guaranteed Satisfaction or Money Back

Valume sl anfe!t awitch, halasce, Haput 2, Lnpedance
POWER SUPPLIES e i areiie. wise tiem X 4,39 RMETECIN P.O. BOX 5, WARE - HERTS
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a62
TRANSISTORS DT Ere | D, RS IENIODES THYRISTORS AND TRIACS IN
BFI94 215 | oci7l 0-30 Type Price
e nitcel ooE ice | 8158 w13 | Rmoe 25 | ARTe T ISOLATED PLASTIC ENCAPSULATION
107 035 | BCI5S® o-15 | BFI%6 o185 008 210 AAI2Z -20
ACI;; 024 | acle? oI5 | BFI9Y 017 | Tis4) 030 AAZIZ D30 TRIACS WITH TRIGGER
ACH 025 | BCres 013 | BFI 0-20 | 2N706 0-11 BAI 015 VRM 100V v
ACI27 0-25 | BCE&Y 013 | BF200 0-35 | IN706A  O-15 8A102 028 1-6A 0-28 ‘.,°§u ‘.?_3‘;' "3%
ACI28  ©3s | BCIFO 015 | BrR222 1-08 | IN9I6 0-20 BAIICY 030 in 0.39 0.45 076 3
ACI54 2-20 | BCI7I 0-15 | BF240 0-20 | 2N9IB 0-42 BAII5 011 P .44 0.50 0.85 1-00
ACI76 025 | BCI72 o-14 | BF24l 0:20 | INII0S 011 BA|45 017 aA 0.49 0.54 0.91 s
AC1B7 028 | BCI76 o-16 | BF25 045 | 2IN2e4s 051 BA|4B Q17 104 0-55 0-61 1-01 132
ACI93K  0-30 | BCI77 0-20 | BF2S7 0-4% | 2N2904 022 BAIS4 013 164 0.90 0.95 1.40 1.75
:CI%K 031 | BCi78 n-%u BESB 0-66 %R‘Jggoux 026 g::gz g-:o
DI 0:50 | BCi79 D-20 | BF59 0-93 05 0-13 5
ADI42 252 | BCIB6 0-25 | BF263 070 | IN2926G 0413 BAIS7. 0-2§ TRIACS WITHOUT TRIGGER
ADI149 0:50 | BCI87 0-25 | BF337 035 | 2n2926Y  0-12 BAXI3 0-08 100V 200V 40V 600V
ADI6I 0:38 | BC26) 028 | BFT43 0-55 | 2N3053 019 BRIDSB 045 1.6A 024 0-26 o-1! 0-35
ADI62 0-38 | BC262 0-16 | BFX29 0-3¢ | 2N3054  0-55 8BIOSG 035 1A 0.37 0-43 073 0-94
AFIl4 0-25 | 8C263 0-25 | BFX30 0-35 | 2N305% 060 8RI10D 0-50 &a 0-42 0-48 0-80 0.98
AFIIS 028 | eCico 038 | BFXB4 025 | IN3706 010 BYI00 015 BA 0-46 0.51 0-88 112
AFIIG o025 | acos 0-60 | BEXBS 0-26 | 2N30A 016 BY116 0-18 104 0.52 0-58 0-97 1.27
AF|I7 o210 | 8C308 0-82 | BEFX8B 0-24 | 2N3%05  o-la BYI27 0-17 164 0-87 0-88 1.32 175
AF1IB 0-50 | BC3CY 015 | BFY50 0-25 | 2N3%D&  0-1§ BY133 0-13
AF139 0-35 | BCISD 0:95 | BFY5I 0-23 | IN4036  0-52 BY 140 1-40 THYRISTORS
AFI47 0-35 | BDIIS 0-85 | BFY52 0-23 | 2N4289  0-10 BY 164 0-585
AFI78 0-55 | BDI2I 0:98 | BFY50 0-70 | 2N4291  0-1B 8YI76 1-c0 50V 100Y 200V 400 600V
AFI80 0-50 | BDI2d4 0-80 | BPX25 1-65 | 2N422 o210 OA4T 0-07 1-6A 0-10 0-23 025 0-35 045
AF239 0-40 | BDI3I 0-45 | BPX2Y 1-80 | IN5294  ©-35 QABI 0-19 4A 0-16 0-30 0-38 0-60 975
ALioo I-10 | BDI32 0-50 | BPX52 175 | IN52%4 0-15 Caf0 0-08 6A 0.29 0-3) 0-42 0-68 0-80
ALIO3 1-16 | BDI35 0-40 | BRY39 p-40 | 2N5296 037 0AZI a-07 8A 032 .38 0-47 075 0-30
BC|07 o-12 | BDI3s 0-48 | B5YS54 0-50 IN9 |4 0-07 1A 0-36 0-42 051 0.84 1-00
BCI08 0-12 | BDI3? 043 | BTI06 0-99 :m&gl o-10 16A 0-45 0:53 0.86 1-05 1.15
BC109 013 | BDI38 a-50 | BuUlosfoz 195 0-65
BCLI3 813 BDI35 0-55 Bumg'r 3.2% IN4002 0-06 PLEASE INCLUDE 0%, FOR V.A.T. (U.K, ONLY)
agu; n-%n goug 0-61 au;za 593 ::4833 0-3; P.& P. (UK ONLY) {0-07 PER ORDER g
8CII 0-20 [oy1] 0-75 | BUZQ4 1-98 4004 o- 4
8116 020 | BOY20  0-9% | BU205  1-98 IN4DOS  0-09 {OVERSEAS AIR MAIL) £0.70 PER ORDER $
Bglg 020 BEII5 0-20 BU207, 3-00 IN4148 0-05 Pleasc send 5.A.E. for now lises. |
B¢l o-22 | BFi2l 0-25 | BU108 315
BC126 o0 | BFIZ3 028 | MIEMO D68 THIS MONTH'S SPECIAL OFFERS P
gg:;g 313 g;:?[; g;g :}Eg;g g‘g'; ZEN ER DIODES Miniature mains translormers: primary 240¥, secendary 12-0-0-12¥ at '
BCI35 o-15 BF!58 0-25 MIE29355 1-20 {400mW) {1 WATT) 150mA. Qimensions: Yidth 46mm, Height 38mm, Depth 3Imm. &
BC136 0-20 | BFI59 017 | MIEIDES 074 12p each 18p =ech Mounting hale spacing S4mm. £1-05. '
BCI37 020 | BFIED 0-22 | MPFI0Z  0-40 3.0v—13V 1-3V—100V PAL Chrems Delay Ling Type DLIE £1-65.
BCI38 0-20 | BFI&I a-45 0-45 5TANDARD STANDARD
BCI42 0-30 | BFI&3 045 | Cc29 0-70 VALUES VALUES :
HE el BRigE EAST CORNWALL |
I o 173 - 44 215 i
25:43 O-I} BFI77 n-;g 8g45 015 MENIATURE ﬁ
4 ol BFI78 o 70 o-I5
BCI52 0-15 | BFI79 0-33 | OC7I 015 BRIDGE RECTIFIERS
BCIS) 0-10 | BFre0 035 | OCT2 015 v 2A 4a 6A
gg:? ﬂ-}ﬂ E;:gl 0-2 oC7?s D-;-; 50V 0-36 0-45 0-52
7 215 3 o QCB| 0- 100V 0-41 0-49 0-58
BCI58 03 | BFIB4 026 | OCEID 030 | 2007V 044 054 o | P.O. BOX 4, SALTASH, CORNWALL
400V 0-50 2-60 a.75
_br -
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ICHSIOLS BEDFORD ELECTRONICS ""Gorora
BEDFORD
f.J. Hyde, DSc. MSc, BSc
. TELEPHONE 0234 51961
“Provides a very comprehensive account of the properties and BRIDGES Tets price
- - £] ") . h
applications of both negative and positive temperature coefficient 17" TELEVISION ﬁfnm 1A 20V l 123;‘ I igu?;"
types of thermistors. An extremely useful reference work on this A .I'\:'?NlTORS Db i b e -
essential circuit component — thoroughly recommended as Brand new testad £10 sach
essential reading for all control angineers.™ AT Ll A LD CCTVY CAMERA
Instrument and Control Engineering. — A.EI Camera Hesds comprising scan
coin, focus coll nlmt'u-nnmmt magael
bly, opti L1 handsm,
0592 02807 0 208 pages illustrated 1971 £3.20 wides ampllter, 'C"iens mount,
3 BENCH SUPPLIES mounted in smali hammer finigh casc.
Available from leading booksellers or: Al RZZ0 2.530V @ 2A Regulaled, Hincidlestiundiisns NOTRplicd,
ad|usiable, valtage & current meters E7 PRICE L6 EACH P. & P. 50p
The Butterworth Group callers only.
88 Kingsway London WC2B BAB =
Showrcoms and Trade Counter 4-5 Bell Yard London WC2 T g
1 wire to EL1930 T 1
MODULAR POWER k2 oereggolﬂy?;%‘t.w;ﬂw‘ia thech croﬂlglﬁ 1
SUPPLIES and reel pize mvailablilly belorn ordering,
. COUTANT -
ATBH 2x 815V 1 Amp £19 Colvern TEN TURN POTS. 5MR. 5%
s —_ﬁ? Q:ﬁ?sgg 18;53 :-;g; igmp ﬂ: Lin. §1%. £1-25 each, P, & P, 15p.
KS50/15 110vs ams £42 | | o FUC HIOTS weraensd meral and Eve
RED & GREEN -LED APPLI ED ::ﬁ?gigo wv.5 Amp £13 sheathed. £2 50 for 10yds. P. & P, $0p.
: By RECTIFIER. Texas 15103 750 mA, 400 P.I.V.
LOGIC LEVEL INDICATOR thEoy wovme i ams s | | Wi
tmnzu\y 20V- _'59,'5“9 Amp  Ed40 :t'l“IM nsocn:'rs. Round, yellow only.
30-80V .83 Amp EIZ or W0p.
IIOG c o KINGSHILL i
Model 320 l Pn B_E / imtlf-;h N BCR. Teses. plastic TICAS 60 A 80 Vaem
L = above power suppliea tested lo
* Wrang polarity and overload protectors provided i Mo Sl P LT e i :755%1%%«&"%’: Vest ané retainer
: - - i . P. & P, 155,
* (etection of the peak value of input waveform ;'D?:Q H:;f_‘:,_ op m,,fﬁ"
= ) BA
* Open circuit or faulty IC can be detected s e Ror artn A Beaied pacaett 2o
# All logic levels are visible at a glance dtecting TTL. MARCONI —‘ CEElih
: X Grey Scale Geheralor Typa TF2900
* Powered from clreuit under test D71 figp fop Patfect condition ciw manual £30 EL
o iy " el and other pulse Double pulse generalor type 1400 with DELIVERY
* Built-in storage circuit Kl aecondnry puls$e generatoc: type Almost sll amall orders are now dis- | |
v U 1 TS \';.Alvoganond condition cfw manual £120 patched by return of post.
i]10 2 MH! Doutita pulse gensretor lype 5002. '
Eu(ljlgsaaélbuud Clw  manual £105
d u=ﬂ Each . d'. LC.R. bridge tyne 1448, Callbrated 1% V.AT.
C/w mani
< nclyding e +3ra TeutalipmenT PLEASE ADD 10% V.A.T.
ASSOCIATES LIMITED ; LI gl 1 acope. Trpe DR periect coneition 95 TO ALL PRICES.
L Bishop's Stortford, Herts. Tel. 0278 56347. Talex 81675 JaylampsStort 3 L
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TELEPRINTER EQUIPMENT LIMITED

Sales . . . Rentals . . . New . . . Refurbished . . . Installation . . .
Maintenance . . . Overhauls . . . Spare Parts . . . Prompt Deliveries

TELEPRINTERS Maodels 7B, 54, 75, 444
AA E PERFORATORS 7PN, 85/86, PR75, 25
CREED EQUIPMENT TAPE READERS 654, 655, 656, 6S6M, 92, 35, 71, 72, 74
HIGH-SPEED TAPE WINDERS 80-0-80V POWER SUPPLY UNITS, etc.

TELEPRINTERS 15, 19, 20, 28, 32, 33, 35

TELETYPE CORP. ali configurations
EQUIPMENT PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS
TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc.
SIEMENS TELEPRINTERS T100 and T-68 in various configurations
EQUIPMENT PERFORATORS T-LOCH 12, T-LOCH 15, A, B, D & F, stc.
OTHER KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN,
EQUIPMENT CONTINENTAL, ARABIC and other layouts, 5-8 track.
SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J
SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS, DEC.
EQUIPMENT PDP8 and others. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES,

SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS.
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COMMUNICATION AGGESSORIES & EQUIPMENT

LIMITED
G.P.0. TYPE COMPONENTS FOR PROMPT DELIVERY

JACK PLUGS—201, 310, 316, 309, 404, 420, 609, 610, 1603 — 3201

JACK STRIPS—310, 320, 510, 520, 810

JACK SOCKETS—300, 500, 800, B3 and B6 mountings, 19, 84A and 95A

PATCH PANELS & RACKS—made to specifications

LAMPS, SWITCHBOARD NO. 2, BALLAST PO 11, LAMP STRIPS, 10-way PO 19, 20-way PO 17, Lamp Caps,
Holder No. 12

CORDS (PATCHING & SWITCHBOARD)—made to specifications

TERMINAL BLOCKS (DISTRIBUTION)—20-way up to 250-way

LOW PASS FILTERS—type 4B and PANELS, TELEGRAPH 71 (15 x 4B)

POLARISED TELEGRAPH RELAYS AND UNISELECTORS—various types and manufactures both P.O. and
miniature

LINE TRANSFORMERS/RETARDATION COILS—type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 484, etc.
FUSE & PROTECTOR MOUNTINGS—-8064 A/B 4028, H15B, H40 and individual 1/2

COILS--39A, 40A, 40E, etc.

P.O.-TYPE KEYS—1000 and PLUNGER TYPES 228, 279, etc.

EQUIPMENT RACKS AND CONSOLES—made to specifications

RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS,
SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT.
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MORSE EQUIPMENT LIMITED

The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment
for Morse Training Schools and for Automatic Maorse Transmission. Models available include:

KEYBOARD PERFORATORS for offline tape preparation

AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m.
MORSEINKERS specially designed for training, producing dots and dashes on tape
HEAVY DUTY MORSE KEYS

UNDULATORS for automatic record and W/T signals up to 300 w.p.m.

CODE CONVERTERS converting from 5-unit tape to Morse and vice versa
MORSE REPERFORATORS operating up to 200 w.p.m.

TONE GENERATORS and all Students’ requirements

CREED, MORSE EQUIPMENT, PERFORATORS, REPERFORATORS. TRANS-
MITTERS, PRINTERS, MARCONI UGE UNDULATORS, BUZZERS, ALDIS
LAMPS, etc.
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77 AKEMAN STREET, TRING, HERTS., U.K.

Telephone: Tring 4011, STD: 0442-82 Telex 82362, Answerback Batelcom Tring

s = el
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TANDS
CHARGED

life in the cells

SONNENSCHEIN dryfit — the lead-acid
accumulators in which the electrolyte
is retained in a jelly. They are absolutely
maintenance-{ree, leak-proof and
independent of operating position.
le in many sizes, irom 2V to 12V,
with ratings from 0.8Ah to 36Ah.
Dryfit PC battaries —
for cyclical operation. Operating
life of 3-4 years or approx 1,000 partial
discharge cycles.
Also avallable,
Dryfit ST bateries for float
or stand-by operation, giving 4-5 years life
under these conditions.

Send for your brief today

FW.0. Bauch Limited

49, Theobald Street,
Boreham Wood, Herts,. WD6 4RZ
Tel: 01-953 0081 Telex: 27502

Dryfit Batteries

Stand No 223 IEA
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Mon to Sat.
* Post & Package 10p.
+* 1974 Catalogue 20p.
* Tel. Harlow 37738,

{rannies

4 Bush House
Bush Fair, Harlow
Essex

* PRICES !'NCLUSWE OF V.AT.
* Retail Shop open 9 to 5.30

74 Series TTL Linear
(Naiional Semiconductors and Integrated
L) Circuits
LOW PRICES, HIGH QUALITY 301 DIL 50
* 100 plys less 10% ! Ro's 14 254 | No's 14 254 || 301 TOM 55p
on the 251- column | T447  £148  £937 | 7a123 £335 £328 | 3018 PnDIL  dGp
No's 14 254 | 7 £198  £1-h | M1 £110  emo [ J01A DIL §p
TH0  20p 10p | 74148 E165 £1-48 JB:ATON s3p
o 209 top | 74150 £330 £275 | 0IABPIADIL 8sp
402 20p 19p | 7a181  £1-21  E£9.95 | 302 TO% £855
7403 2p 13p | 74153 £1-32  £1-15 || J08A TOH £6:40
744 21p 18p | Tats4 E2-20  g£13 || 799C DIL P
5 21p Zip | 74155 £r 83 g£1-2¢ | TORC TO% 3bp
7408 Sdp I0p | 4156 £1 &%  £9-21 | T22A DIL Hp
4T Sdp A2p | 74157 E154  £143 P TO9 Eip
7408 29p 40p | 74160 L2178  £205 | TAICB Pin DL 36p
M09 29p 57p [ 74161 18 £205 | MIC14PInDIL Mp
7410 20p Sip | 74162 £484 £4:54 | TAIC TOs5 p
a1 p 74163 £494 £454 | T4IC DIL ibp
M2 Wdp £126 | 74184 T3 Eze1 | SCDIL ¥p
M13 stp p | 185 £273 &£28) | 748C YOW ip
a8 dep £9-29 | 166 L£&20 £384
M7 Sp £1-21 | 1176 £2.78  £268
N0 20p IS E1B4 £1-81
T422  60p ap | TAIIE £199  E1-87
723 &p £429 | TMTT £2T5  E£264
2 Bop Hp | 7a180 £275
T4 35p §5p | 14181 E£64E  £605
7427 §5p p | 74182 E£218 K202
7428 85p 9lp | 74184 £289 £242
TA30 2ip £107 | TM90 E£3pd Elsy
7432 AZp £1:95 | 74191 £2- £224
M3 9 197 E23) £220
T Tip £114 T4193 £28] £230
7438 TIp £114 | THXM K327 L3418
440  20p 46p | T4195 £2-42
Taad tHp Sp | 74136 £298  £206
442 wp £140 | T419T £240 K206
M43 E1 40 £1D2 20p | TAI98 E£663 £605 d
44 £187  £182 £1'54 | 74139 £085  £6:0%
ME £23 £212 42p E2B 40 E£21-12
45 EZN E211 £15%
Electrolytic - W Resistars Transistor/
5 1 watt 3% carbony Ip .
Capacitors § want 5% carbon.. Diodes/
4VOLT | 16VOLT | & voLy |lwati10x carbon 21 1
ATuF  Bip | 15uF  ip | 4TUF &
L e i I A L Thyristors
220uF  Bjp | 150uF Gip | 6BUF  qog | LW Tn?-_m b ey ]
30uF Bip | TSOWE e | 220uE i1 [ RATEE e 8 AC1Z5 13p | DIODES
1000uF 13p | 220uF  9p | 470uF  19p | TegoRms -Agw e || e =
4700pF 29p | 680wF_ 17p | BBOLF  25p A28 ﬁl’ N s:
s | el S0 ACISTx 26p | 1H4003 @
| ey S ACIAT 160 | N1 4p
L D Vereohoard ‘aCigEk 20 | 0A%  #p
| 'AC188 1p | CA1  2p
015
g3 VoLT | 25 %
BuF  Be 2% X
buF  Gip }x
150ufF  &jp | 25 VOLT x5,
A7uF iip [ 10uF 6ip 25 x 17 Hp 79 P
pB0uF  13p | 22uF  §jp 3‘x|1..,..up £105 | BC10? 12p”
1500uF 18p | 47TuF_ Epi PBin Ingartion BCI0R 12p |
ZXOMF 18p | 100F  dn MODI s 1= a|ecis 13p
3300uF 26p | 150uF  ¥p Spol 1ace BCI4? 12p
2uF  10p culter .... %2p 52p |BCI48 12p
AMuF  13p Pach BC149 13p
630uF_ 20p pins ..... .42p 429 | BF1nd  16p
1000uF 22p 20p  20p | BFI9S 13p
2200uF  38p BFY50 190
S000uF 68p BFY5] 20p
8FY52 20p
19 vOLT 0CeS 4p | THY-
ZufF  Bjp VOLUME CONTROLS | OC28  35p | RISTORS
ATuF 8ip e QC3s 40p | 1 amp
1000uF 63 e OC3s S4p |50v  20p
20ufF  Bp Carbon track 30061 te | OCT1 130 | 100v Hp
J0RF 10p 2:2MfL3. Log ot Linear. [2N3Q53 260 | 400v o
A70uF  10p | 40 VOLT Sinple 13p. Dual gang | 2143054 55p |3 amp
100C1LF 11p | 6 BuF iiu (slerec) #p. Singls | 2N3055 49 | 50v Adp
1500:F 20p { 150F  #jp type with D.P. salich §2W3a18 28p [ 100y 50p
200uF 24p | 33F  Eip 13p extra. 0636 eep | 400v  s8p

Mullard Polyester Capacitors
C180 SERIES

250¥ P.C. mounting: 0 Q1uF. 0 015, 0 022 3jp. 0 033, 0047, 0 068 4p. 01 4jp. 015, 0-22 5§p.

0:33 ?p. 0-47 9ip. 0 68 12p. 1uF 1p. 1-5uF 2p. 2-2uF 27p.
€236 SER 55.

400V ! O 001uF, 0 0015, 0 0CZ2 0 003Y, 0-0047 3p. 0-0064, 005, 0015, 0022, 0-033 }p, 0047 .

0-084, ¢-1 4jp. O-15 Bfp. 0 22 8|p. 033 |!p 047 14}p.
180V D-01LF, 0015, 9022, 0033 C
0-33 7p. 041 9;p. 058 12p. F 1lip. ~5uF o, PouF

088 Hp. 01 In. D-1!lp o1 4p. C15 022 So.

£1 BARGAIN PACKS |

£1 10 Sllicen NPN Power transisiors
(2N2055) testedfunmarked.
30 Plastic FET's wunmackedfuntested,
similar to 2H2819.
£1 20 TO3 iransistors NPN or PNP, atate
£1 50 7018 Tanators PRE e B
ranslaiors ke 114,

BCYI9 efc. unlestedjunmarked. H:g Transistor tester

£1 30 P ll: 2ZN3035 wnmarked/untested UK110 Steres Amp. ..

TO220 cas
£1 10 GRHEI’II Purpose. fully lested FE‘I".. Un220 5' nal Injector ..
ate

e

AMTRDD its

We have been spaointed stockiai ol Amiren
high quallty construction kits.

UK233 AMIFM Antgnna Amplil’er .. EVD

£1 300 carban resistors §, §, 1, 2 wat UK306¢ Four channel Radio Cnmrnl

£1 100 Electrolylic condende

£1 1 Aszarted nuts, bolle, washers,

£1 290 Coramic Polysiyrene. Silver Mica | yuato Rusio eoniral Hoceiver
alc. Condengers. UK3ZS YGOXe™ channel lp|l1linn
£1 Pul:‘les!er. Potycarbonate. Paper, efc. unit 1000 and ETES
condensers. “GCXe™
£1 29 Fotentiometors essorted. UKo u'ﬁ“m“‘dhg&':‘ .”IE“"" £7-88
£ 2% High Stab 1 %. 3% restdtors. UKMS Superheterodyne radlo con-

trol recelver ,.

Spacers, ole.
£1 25 Assorted Swhches, rotary, lever, | UH418 Rusistor Box
micro, topgle, eic, LIRATS Capacitive di

£1 50 Presel Potentiomatets.

v any 5 packs £4-50 I

Many oiher kjt ilable.
'P{P 18p for esch Pack, X N e

trac Amtron catatogue.

g
konic ignitlon for
combuslion enging .

-
intumll

|
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

=
=

Ex GPO Push-button

Telephone
Intercom Telephones

Corner

COMPLETE TELEPHONES
NOAMAL HOUSENDLD TYPE AS
SUPPLED TO THE POST OFRCE EX G.E0.

iy £1.05,

P & P asp EACH

Exactly 22 internal telaphonre systams still in everyday
usa whare sutomatic internal exchanges have not yet
taken over, Avallable in 5, 10 ar 15 ways. Complate
with circuits and instructions. Necessary 24 pak cable
22p per yard, Pnce of each instrument iy independent
of the number of ways.

AT

B79

Standard Post Office 1ype, Suaranteed [n working arder,

0nly 27 1/2 P rarisineacH
L

Tested and
Guaranteed
Paks

A

£2 [ 7 5 P & P 38{p per instrumem

Cable cen be sent by Parcal Post, Post and Packing
par 50 yoa: 734p

EXTENSION TELEPHONES
71§p each p.p, 27§p. £1.37§ for 2 p.p. BBp, These
phones gre extensions and do not eontsin belts,

Electronic Trans}stor
Ignition £6-60 e

VATLPAFIIp
Resady built and testad unit £9.30 incl. VAT

Now in kit form, weo aoffer this ““up-to-the frunute”
qlectronic  ignition  system, Simple to make. full
nitructions  supplisd. with these  putstanding
features: iransistor and conventlonal switchability,
turglar-proof lock-up and automanc alarm. negstve
and positive compatibility,

TELEPHONE DIALS

\

DMONFRNY

\

N
Oy

TR

NN

MINN

0

1N40C7 5il. Rec. diodes.

4 1.000 PV iamp prastic 55p = N
B8 Reed Switches 17 fang §* dia, ) 7 N R \
10 High spaed P.0, type 55[1 2
H35 1 DD Mixed Diodas, Gorm, Gold bonded 55
aic. Marked and Unmarked p N x H h
HaB Shon laad Transston. ew atc
30 new sicon Pianar types 55P Qur new, vastly improved Mark Twao
H39 Integratod circuis, 4 Gates Cross-Hetch Ganeratos is now available,
E BMC 982, 2 Flip Flops 8MC 945 55[} Feawnng plug-in ICs and & mors sensitive sync, pick-up
‘Ha1 Power Transisiors circuit. The case i virually unbreskable—idaeal for the
2 Comp. Pair B0 131/132 EQE anginee:'s toolbox—and only measures 37 X 51" X 3",
r We havae slready receved a e order ftom 8 major TV
HE3 2N3055 Type NPN Sil. pawer tran- RAental campnn
= 4 sistors. Balow spec. dovices 55_‘]_ v (o ¥e T
. i
HBS5 4 40361 Type NPN Sil. cransistors 55 unit :“h’ £1 0-92 Kt - £8-72
TO-5 can ¢comp, to HGE p
HES 40382 Typa PNP Sil. transistors {includes VAT and P & P. but no batterias)
4 TC-5 can comp, ta HES 5 5']

(F=== Unmarked
Untested Paks

B3

| ol £ 2
Over 1,000,00
Transistors

NS

e

k%

Getmanium Transsicrs H
50 ewe.aFaname 55p instock /
86§ Garmanium Diodes
1 50 Min. glass type 55[) %
. - == We hold & very large range of fully merked. tested and
BB4 100 Siicon Diodes 00-7 glass 55 guaranteed Transistors. Oicces and Rectfiers at very %
Equiv. to DA200, 0A202 p \ compelivve prices Please send for Free Cataslogue %
BBE6 Sil. Diades sub. min. T
100  iN834 and NS 16 rypes _ bSp § Our very popular 4p Transistors %
Higa Exparimenters Pak of § FULLY TESTED & GUARANTEED /
15 intosated Creuns. Oam suppiies 56 \ TYPE “A” PNP Silicon lloy. T0-5 can. %
M4g NPN Silicon Trans, 2N3707-11 § TYPE “8" PNP Silicon. plastic ancapsulation. %
40 range, low noise amp. 55_2 % TYPE “E” PNP Germanlum AF or RF. /
H34 Power Transiators, PNP, Garm. NFN % TYPE "F" NPN Silicont plastic encapsulation,
15 SiconTo-3cCon P& PSposra, BEP S T BEW e Dhep SMESS T T o oage: =
icon, similar range.
M&7 3E19 N Channal FET's plastic < ®
1 D case lype 55'] Yunous Typrs Bast &
= 8 recavsror £1-10, ==
P a,

NN

SRR

Make a rev counter

for your car
Tha TACHO BLOCK'. This ancapsulated block will Lum
any O=1mA metel N0 @ inedr &nd aGcurate rev, counter
for &ny car with nomal coil ignition system.

i

/

High-speed
magnetic
counters

4 digit thon  resctt 24y o
4% 1 k1% 33pp.p. 5o,

L
Y

i

4Bv {slate  which|

£I'Inp each

Transistors ¢

L

i

ADCAESS

Acd 11p post and pscking par oider. OVERSEAS ADD

Plastic Power

.

NOW IN TWO RANOES
These sre 40W and*90W Siticon Plastic Power Tran-
sigtors of the vary Istest des:gr. availsble in NPN or
PNF a1 the most shatteringly low pnces ol 8ll timas
We have been sslling thesc successlully in quantity to
all parts of the werld and we are proud to offer them
under owr Tested and Juarantaaed terms,

RANGE 1 VCE. Min. 15 1-12 13-3§  26.50
HFE Min. 15
40 Watt 22p 20p 18p
90 Wau 26%p 2a4p 22p
RANGE 2VCE. Min, 40
RANGE 2VCE. Min. 40
HFE. Min, 40
40 Watt 33 31p 29p
S0 Watt AB4p 383p 33p

Comglementasry pairs maiched for gain at 3 ampa, 11p
axtid per pair. Please State NPN or PNP on order
LM3s0 AUDIOD I.C.

a3 fostured in Practical Wivelass, Decamber issup.
complate with application data £1,10,

INTEGRATED CIRCINTS

We stock a lsrge range of F.Cs at vary competitive
prices lfrom 11p each). These ate all listed in cur
FREE Catalogur, ses coupon below.

METRICATION CHARTS now availablo

This fantastcaly deisiled conversion caltulgtor camhes
thousands of ciassified references betwesn metnc and
Brilish {and U.5.A.) measuraments of lenpih. area.
voluma, liguid measute, waighls ere,
Pocke! Sizge 16p. Wall Chart 18p.

LOW COST DUAL IN LINE 1.C. SOCKETS

14 pin type at 16§p cach
18 pin type a1 18p  apch

} Now new low profile typs,

BOOKS
We have a large sefeciion of Relerence and Technical
Books ta stock.

BUMPER BUNDLES
These parceis contaln ali types al surplus electron
components. printed panals. Switches. patcnuometers.
transistors and diodes, ete.

2LBS in weight for £1-10p

Post and Packing 27 §p.

Our famous P1 Pak

Full of Shon Lezd Semiconduciors & Eisciromc
Compancnts, approx. 170. We guarantee &t lsast 30
raally high qualhty fsctoty marked Transistora PNP
& NPN and a host o Owdes & Rectifiers mounied on
Printed Cwcuit Panels. Identcation Chart pupphed
1o give somc informadon on the Trznsistora,
11p P & P on this Pak.

Please ask for Pak P1.only B9

Please send me tha FREE Bi- Pra-Pak Catalogue

ALL PRICES INCLUDE 10% VAT

NAME

%

EXTRAFOR POSTAGE.
Buy thete goods with Accass,

a<

Cor Rey No 820919

-mK Dept.B. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX,
TELEPHONE : SOUTHEND {0702) 46344.
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F.M, TUN

be sasily

BAILEY 30 WATT POWER AMPS.
Qur pas! selling pawer am|

Waooden caso £4 B5. Front glate £1-37.

DIGITAL MULTIMETER

STUART TAPE CIRCUITS

new ONes.

REPRINTS
Post tree, no YAT.
BAILEY 30W. 19p.

STUART TAPE RECORDER
3 articles under one cover 39p.
PRE AMP circuit and assembiy nctes13p.

signal proceseing stage for any power ampl
Front and only £19 44, Tone conirol only £11-41,

Mt wnd algned modules comprising tha acteve companents, We have sbandaned the
:.u.:;,.:luol h.vuln.u glungr as large 8% ?h- amplifiar and this new unit has a lrontal alze of only
1] In. X 4in, 11 can be maunted an the alde of our Balley amplifier melalw
Into a funerfamalifer whilst only increasing ila widih by 1§ In.

Costol tuner chassls (no casa) i £22 lor mano, £2545 lor sterec. Metal case £253. An estended
wooden case lo fil tuner and amplifer will be offered shortly.

BAILEY/HURRC W S/QUILTER PRE AMP.
Tha bes! anglnesrad A avallable of Ihe combi

fifier, you can"l better it3 peslormance or the guality of the hil and
at only £9 82 per channel, I1"s amazing value lor money.

METALWORK, FRONT PLATES, WODDEN CASES

Thest arc |he Things iNal converl your hobby Inle ceal savinp professional eguipmanl.
Remember H the finighed |ob locks decent (he wife won't worry sboul the money you spend,
Complete matalwork lar Stereo Sailey 30'8, oreamp and power supoly £3 40, Maial cover £1 80,

Gue Nrat venture into Instruments and by the way It's selling It won'l ba Jonp before we're
ofering others. [l 8 o courss unigue as it measures DC and AC volik, resigtznce, capacitance,
period, lime and frequency. Not bad for £85's warth of paris.

Our printed circults and componenta afler the sasy way to convert any sultable quelily deth
inte a very high quality Siereo Tape unif. Input and outpul levels suil Balley pre am,
Total cogt varles bul around £3% le 3l you need. We can ofler lape heade as wa

All above his have fibreglass PCB's. Prices esciuds VAT but PAP is included,
Further infarmation Is in our liats FREE i{ you send us a 9in. X 4In. 5. A.E.

ark thus tuming |t

ned bost ol lhrnl p-e-arr:n dn;llg:\'l. ;rr;nal: Ih(:
kil with no wirlng to 1he conirels. switches or Inputs. A complele and sophisticatel npu
b ey lifier requiring up te 1jv input lor only £20650.

R
11 if you wanl

"HART ELECTRONICS !

AUDIO KITS

ER
This tatest addition 1o our range will be In production lata March '74, 11 s designed to offer
Ihw basl possible performance allicd lo the veae of operation given by push bulton varican
tuning. We have lakin greal care lo lagk a%er tho conalruciors’ paini of vlew and lhere ar®
nt colls jo wind, ne RF eirculia ¢ wire and no allgnmant Iy required. In lact the whele unit can
ted znd working in a8 there are only 3 trangisiors, one [C and Iwo

sp 01 brand new companents el trade prices.
Unit prices asa shown. quentity prices by negoliation.
50, - FLl]
209. 8p
860, 13p
390, 12p
750, 12p
;. cimees 1dp
§9. CA30900. RC. rec deco £4-50
30. 2N69T. Texas and Hughes ... 16p
50, IR Tp
30. BCig2l ...... 1p
20. OC310. Mullard,..... 10p
20. ACY i8. Mullard.. 24p
890. OAZ 235 Mullard . Bt 45p
30. 2N1B13. Terad..c.cinnnrainnn.s 3 1ip
100. BC212L, Teias 13p
400. 2NITTL. Sylvanla ... 15p
19. 2NB0S. Turas 15p
60. V5248, Yam (200piv 50p
3. 2NV Motorola o
25. MJ480. Motorola. ... #8p
IOERINIBE. SERCO & un.n. s Eie e miaelein el S S ST ST =p
Resixiar
25. CLR 1108/115, 10000, W'W Preael Colvern . n
800. 1W \WIW 220). Plessey ... o6p
28 Trimpol 1k MEC . .. #p
20p
ZZp
tp
TIp
. 25000l 25v. Plesscy A5 I5p
40, 432 FRIH2Z000. 2000/68. Mullatd. ..o euuasiianmnnrernraranaiisaianisnnnnns £1-80
Miscellantous
90. SODN 0400 A100 Heateinh. Marslom....... oFTE Sp
100. 00N 0400 C1 SX Healsink. Black anod.. Ho
1. CRT DPMO-H1. Mullard raEraaes £1500
1. CRT 3AZP 31. El-el ... £153-00
1. CRT 10MWAA, . ..... (L8]
1. CRT 10FP4A. RCA .. E500
2. CRT SE14/70. EMI....... £
2. Monllgr. BDES1. Marconi £3 00
20. T 502. Eagle 7 In. Yornler £112
300. 79/240. dway Phono sac, Car 5p
350. 78/844, Sway Phono sgc. Carr .. aEp
100. SW 1347, 3 X APCO. Push bution sw 15p
200. 4P 3w/, Ralary awltch .. ..., 5 10p
200. 6P 5W. Ratary awilch _..... Mo

5. PE Geminl FM Turner, AMC, .
2. FM Turner Fron] end. Guest ..
1. Deram loudspeaker. Dececa .
Also others oo numerous lo menlion, pleas

Penylan Mill, Oswestry, Salop

Personal callers are always welcome, but please note we are closed allday Saturday

MARCONI
TF 867
SIGMAL

GENERATOR
Range: $0KHz0
30MHz Output
0.4pV 1o 4V at
13 or 75 ohms.
Impedonce with
tarmination

el
in tal <l
lacfgv’ wilh

T.F.995A/1 F.M/A M. SIGNAL GENERA-
TOR. Freq ranga: 2 MMz 1a 210 MHz. Buill-in
crystal calibwatos. Qurput rangs: 100 mV to
O-tpV. F.M. ar AM. also simuitanecus f.m.
and s.m. £235.

T.F.BOT1D/1/S A.M. SIONALGENERATOR.
@ 10 MHz to 485 MHz, Bust-in
crystal cafibrator. Internal and external sine
a.m. Extemnal pulss modufation. Catibration
Accuracy: Using cryslal calbrator,  within
#0-2% aver enrite frequency range RUF
output level O 1p¥ to IV source e.m.t. £249.

UA. 1094473 H.F. SPECTRUM ANALYSER
i extension  unil  type TMES48.
e: 100 Hz 16 30 MH2, Mcasuresrela-
tive amplitudes wp 10 60 dB. Spactrum widih
0-30 KHz, Swoop duration; 0-1,0:3, 1. 3,10,
gga;" and menual. Full spoc on request.

T.F.BD1B/3/§ A.M.S5IGNAL GENERATCR.
Fraq. range! 12 MHz to 485 MHz in tivebands.
Builtsin  crysial calibwotor. Full spec. on
reguanl. £220.

TF937 F.MJA.M. SIGNAL GENERATOR.
*Freq. range BS KHz to 30 MHz. The cemner
qu‘. ¢an be Blandarchred sgawst & bultn
dual Ireq, crywial colibrator, which iscomplote
with miniature loudspeaket as #n aursl beat
datector. £87.

0A 10544/5 H.F.SPECTRUMANALYSER.
Freq. range: 3 MH: to 30 MHr in nuno steps,
specirum width O to 30 KHE, Sweep distortion:
01, 0-3. 1.3, 10 30sacs. and manusl. Fullspec,
on reauest. €448,

T.111 NOBAND  TRANSISTORLZED
SUPPLY. Mairg npyt 110V ar 230V, outpu?
U-50V 2t b Amperes conl. vanabic. overioad
cut-oul. £49,

JOHN CRICHTON
Elnctronic Equipmant
558 Kingston Road, Ravnes Park

ondon. $.W.20

TF.114H/S SIGNAL QENERATOR, Fre-
Que range: 10 KHz-72 MH1. Stability:
0002%. High discrimination. plus  crystal
calbrator, Good r.f waveform st all fre-
quencles. Protected thermocoupta level monl-
tor. Full spec_ on request, £220.

TF.2343 OUANTIZATION DISTORTION
TESTER. Checks af. 10 pf. disionion of
p.c.m. systams, Litilisas system pawer supply.
Output lavel: Varlable in 1 dB stepa. from

S0 10 42 dBm. Accuracy: 02 dB at + 2d8m,
+0-5 dB incremantal. Quantization disionion:
0 to =40 dB in 0-5 08 steps. Mater indicalion:
True r.m.s. Inpul impedance; 8000 +10%
balanced, £245,

RACAL UNIVERSAL COUNTER/
TIMER SAS50 [CT488)
g digr in
line road-oul. -
Facilitiea 4
include:  din
rect trequency
measurement
100

interval

lima
and 1otalising
messure-
ments. Input sensilivay vanatie from 3004V
to 8V, 1hreo Indepondent Inputa. sel-check
arc. Full apec. on request. £145.

AVO MULTIMETER Mcdel 7X (Panchmatic).
£12-80

AVD MULTIMETER Model 8X [Panciimatich.
£32. Cosed, prody and londa ealra.

TF. 1068A F.M.J/A.M. SIGMAL OENERA-
TOR. Freq. range: 10MHz to 4 70MHz. Carrier
generated diractly ar output frequancy. Freq.
siabiity: O0025%. Stepped as wall as con-
tinuousty varable. Infernal modulaton a1t 1 and
GKHe. £32B.

€Y. 373 TEST SET. Oscillator; 17e/s—
170kes 1%, +1¢/s st ambignt temp.
0°C~45°C. Distoftion Mcter: Freq, ange.
203 10 20ke/a. distortion range: l;%ﬁ 3r§.
100% fe.d O5% recdavle. Signal nput:
spprox. S00mVY 1o 130V besic rangs, 2 v
to 1300V  Batrerne  limita.  Full spac. on
raguest. £98.

AVQ MODEL 3 VALVE TESTER. Enobles
cpmprehenuve charecterislics to be piotted
of Mossures valves on a simple

basis £8S5.

AVO CT 180 VALVE TESTER. As above
but in portable vallse form. £65.

Vigwing by appontmeant only.

tnland V.AT. add 0% Prices inciude
P. & P.Carriage sxtra for ovevsoss orders.
Pilease phone 01-540 8534

= -

MONEY BACK IF NOT SATISFIED

all brand new, full spec. Top grade.
Free fabuious NEW ca!.aplogue.psgnd SAE

d+Jg in L] ‘ -
:‘l‘;la_ SOSurpceLED S I’p. TI|2°9&¢np22p

BiG'd panelclip KRED LED 28p. GREEN &clip29
INFRA RED LEB £], 1Cphoto ump':l4p.& amp/sw ilc‘fgsg

(T INE T RLED 5 0-s0r0i. £1-69  [itvmane
Minitron type 0-9arpiL £1-19. SOCKETS 13p. s

IC OIGITAL ELOC K cuies. i

Texasetc with $displays €12.6displayskchip€14.
Mostek date&ula‘r,rnycilips with 6 |splayslpg;|9_ pcbElG

Hit:AII parts &case.National chip. 4digit €20, 6x£23]

with ¥ < o 1oas
irintegrated eireuitsficsEs
741:8pin 29 99 & : KIT £4-69
pin 29p, 1099& l4pin27p 748 33p 709 2Ip|fully cg
710 35p 723 59 timer 79p ZN4l4 rx. L1010kl

L3

703 «f if 28p mclf?l-o& led £2-76 mc1339€]-20 TADIOO®IFEZ

IAMP+ REGULATOR 7 805,5(&7-20)V, atso 125 15V £1°49
AUDIO AMPS:mfc4o00 50p; | R2WEI9;IWE120;,6W...
ates 7400 16F 7413 32P 7447 £1:25
l3'4'705172 33P 7474/76.399 7490 63P - 1 qn TT L
74%2"/3?5 121 49?.%:! | olbl'bgmr; ililil:zas‘ 1HHH 5 low prices.

pin counter/driver s . 69p.
DIl. SOCKETS: Prof csional [gold l’.PinsDI#och[Z ::JfﬂEEHJGPPin 13p

2l3“055 3ip.four£1. BC107,8€108,8C109 all 7p 20
ING 14 jp ZENERS BZY88 8p.1A RECTI 50w BOOV 5. E 2
FETS:283819 19p zssszaspmp BY1DE 359 Eé".’sz,w’%’m‘:’“”“ 5
BC212/3/% 11p BCYTO 13p BD131/2 35p sn. BEYSV2T |SpTIShy asp
282926 Oy Tp 2KJ053 150 2NMATO2/3/8/5/6/7/78/9/10/11 all 9p es
PNI904/6 T4p HEATSINKS 57/T0% 18f/TO18 5p.TOJ:4YL 29p TVI 14p
CAPACITORS 2% o0uf 5p.DISCS 4p.PRESETS 5p.CARBON

TIP Switchs] | P Dusl 55 P ULTRASO s
poismllpl ﬁ"s' R RS BN LT o 15 [VOLT £288

I] ADD 10£ VAT TO PRICES. B&P 10F CWO.

alagironias PO. BOX 29 BRACKNELL,BERKS.
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LASKYS

AUDIDTRONIC Modet ATM1
Top valua 1,000
DpY pocket malti-
muter, Rllxl -
0/10/50/250/1 000
volt AC end DC.
DC zurrent O-1mAJS
A, Rosistence:
0/150k ohms,
Decibeist —10 10
+22dB. Size B0 x
60 x ZBmm,
Complate with
o5t lesds.

DUR PRICE £2.95

P&P 15p

AUDIUTRONIE Model ATME
Jewer movemant,
anractively moulded
cass with L]
uhrru adjustmant.
n?u - 3!151150!

(2500 [
GO0V

v
test taads and dats
booklet. Size! 121 x 73 % 29mm,

QUR PRICE £3.50 PEP 155

U4323 MULT!METER

uml wit ludtu IF
oscillator, Suitable
for n-ral receivar
uning

0 5!2 5:10"35’.'250.' -

2 5-'10:'151'250!500.‘10()0\1 AC, 0,05/
0.5/5/50/500mA DC. Aesistance: 5/
S0/500 ahims/5{10/100k chma/ 1Meyg
Battery operated. Size: 160 x 97 &
40mm, Supplied in carrying cxe com.
pleis with test leads.

OUR PRICE £7.00

P&P Z0p

| MODEL HIQK) 730X
JC.000 0pw. Dver- 4
load proteciion.
6 3J/80/300 500
1200V DC. 12/607
120/800/1200v AC.
60/pA/
3I0mA/300mA.
2K/ 200K/
2 Meg Ohm.

1010 &3dA.
(]UR PRICE £7.50
PP

U4312 MULTIMETER
exiremely sturdy
instrument for
geneval etastncal
use. GBJD}:V.
0/0.3/1.5/7.5/30/
60/150/300/600/
800V 0

TN
1.5/6/15/150/60/
G00mAS1/1.5/6A
DC, 0/1.5/6/15/
B0/ 150/6 00m A/
1.5/6A AC 0/200/3k/30% ohmy. D&
asccutacy 1% AC 1.5%. Knife cdge
painter, miTor scale. Complete with
sturdy metal carrylng case, loach and
instructions,

OUR PRICE £9.75

P&P 25p

KAMDDEN 72.200 Multitester
Hrgh sensitivi

tastar, 200, opv ||

Qvarlaoad protected.
Mirror scale.

/3
12/60/300711200
v AL, 0/8uA/
1.2mA120mA/

a67

MODEL AF.105 VoM
50.000 opu. Mirror
scale, Mater
protection.
0/-3/3/12/80/120/
J00/800 1200V OC,
0/8/30/120;
J00/600 1200V DC.
/308 6/

60 300 mA/

12 Amp. 010K/
1m/10m/100

Mag Ohms.—~20to - 17d8,
OUR PRICE £12.50 paep 200.

L84 TRANSISTDR
ESTER

Testa PNP or NPN
Tramistors. Audio
indication. Operaten
on twa 1.5V

batteriea. Complete
with instructions eic.

DUR PRICE
£4.50 PAP 20p

MODEL C1092 MULTIMETER
Festurer 5,000 opy
jowet mnum'nl and a
Youd selection of range
unctions. Edgwise
ohrru wdjustment.
nrn.- 0-3115/150/
300 1,200V AC {2,500
\r 6-8/30/300/600
DC (8,000 o, vl. (=14
current. -3
¥ nmcrl:-
R s 10 A x 1,000, —10 tp +16dB,
ate with battery. test Irads end
d-u kiet. Siza: 120'x 73 % ZBmm.

OUR PRICE £3.75 P&P 350

MUDEL TE300

v, Mirrar
scal. Overload i
rotecthon. D.’ﬂ 5!3.’15.’
0/300/ 120

BmA/EOmA/ JO0mAS
S00mA, 0/8k/80k/
800k/E Meg ahms.
=20 1o +63dB.

OUR PRICE £7.50

PEP 150

MOQEL 500
30,000 opy with
Ovetload profect-
tion, Mitror scalg,
0/0.5/2.5/10/25/
100/250/500/

Vv DC,
UIZ.EHDI?ENOW

25075
AC. UI5°UA1'5/50I
S00m A, DC.

0/60k/6 mngIGD maegohms,
OUR PRICE £1195

Carr. paid
Leather cate Tor above £1.75

PAP 20p

U434t Multimeter &
Transistor Tester

27 ranges. 16,71
thrload prnlm

30?’!50.’300.’900\'
DL 1572 5:'30!150;‘
300/750V A

Current: D(EIO 5.‘
6/60/600:m,
0.3.'3!30!300mA AC.
Aesixtance: 0,06/
0.6/2/6/20/60/2008 ohms/2 Mohems.
Battery operatec. Suppiisd complets
with probes, lesds and stael cllrvlng
casa, Size: 115 % 215 x 90mm

QUR PRICE £10.50

PSP 20p

MOﬂEL I.I437 MULTIMETER
0.0000pv. A

clm mﬂrumum
manufactured In
USSR 1o the highest

standards. Ra
Z5/10/507 250]
500/1000v DC,
2,5/10/50/250/
500/1000v AL,
OC current 100uA/
1/10/100mA/ 14

Flnmnnec 300 ohmy!
3/30/300k /3 Meg.

i EJ'ED.'BDOmAISA Gc.

U4324 MULTIMETER
High sensitivity | over-
Izuu.g rnlw\;‘d

W, Han B
0871 275712300
60/120/600/ 1200V
DC. 3/6/16/80/ 150/
J00/600/900V AC.

HIOKI 750X VOLT-OHM.

MILLIAMETER
43 ranges: 0-0.3/0,6/
1.5/3/0/12/30/60/150/
30%.'5.0"?'.5.'300%0!1201' L
e H -
300/600/1,200V - )
Cutrent: 0— JﬂIGOuA.‘ - o
15:?61’15{:0#50/300 { !}
mA MG/ 1 esislpnca:
~3/300k/3/30Mohma, g
ibely: —~10 10 +17dB. Dulput:
D—SBI‘ISISOI'SOIt?Ot‘JDGV e
acy * C. = 4% AC. Senutlvity:
50,000 opv DC, 5,000 opv AC. 4 inch
metet. Bullt in protection. Size: 57 x
102 x 153mm,

QUR PRICE £11.95

o

PRP alp

KAMODEN HMG500
inst:lation resistance tester

Aange 0=1,000
Megohms, 500V,

Cormpleta with
deluxe carrysing
case, batigries and instructions.

QUR PRICE £19.95 PEP 30p

*63dB, DJ'?I:IZDOH

2 Mag/200 Magohms.

OUR PRICE £22.50 pap 30p

U4317 MULTIMETER

High sansitivity = -

lr:;rm;::m for filld I/—\-‘-_

and laboratory work. .

Knite edge Dg:ntll —-

Hmm rmrrur !-Cll! &=

0 5.’5 5.'10/25/50”00!‘250{500.’1000
C. 0.5/2.5/10/25/50/100/250/

SOOI'IMV AC_ Current: 50uAS0.5/

1/5/10/50/250mAf 1/5A DC.  0.25/

0.5/1/5/10/50/250m A/ 1/SA AC. Fes-

irlance:  0.5/10/100/200 ohma/1/3/

30/300k ohms. Decibels: —5ta +10dB

Ballory opersted. Sizs: 210 x 115 x

90mm, Supplisd in carrying case com.

plete with leads.

QUR PRICE £15.00

TMK 100K LAB TESTER

100,0000pv, BA™

scale. Burzar

short circult ch-:k.

Sensinvi

opv OC. ?k.fv AC

: 0.5/2.5/

Vo
1DISO 250/ 1000V
AC, 3/10/50/250/
500/1000v OC,
c\mom 10/ 10Cu & /104

/$00/50C0mA/2.5/10A. Resistencs:
'IHICIM‘ID(}I«HO M.uoo Mag ohms,
Decibels: —10 8. Plastic case
with carrying h.ndl- Size: 180 x 172
& 99mm,

QUR PRICE £19.95

PEP 250

Current: 0.06/0,6/

0.3/3/30/300mA/

AC. Runtence:
25/500 ahmi/0.5/5/50/500k ohrm/5
Mahms. Dacibels: —10 to +12dB. Sue
167 x 98 x E3Imm. Supplied eomp-
late with test ieads, spare diode and
Insiruction,

OUR PRICE £8.00

PaP 20p

ohms. Complete with batterins, test
leads, insttuctions snd & surdy stee!
:atrvlnn case,

QUR PRICE £4.95

MODEL THt2
20,000 opv, Overload
prowetion, Slide switch
ul?:mr 0/0. 25.’2.5.'101’

PAP25p

0/3k/30ic/I00%/3 Meqohml. =20 1o
+60dB,

OUR PRICE £5.95 PRP 15p

HIOK| Model 720X VOM
A vareatila,
ACCUTAT® Menmit:

/
ZSDmA 0—20k/ [7
2 Megohma.

OUR PRICE
£5.97

HIOKi MOOEL 700X
100.00000v. Dverload
prulunun Mirror scale.
0.3/0.6/ 1.2/1.5/3/61
12/30{80!120,300.'
600/1200v
k] 5!316!12!30.’50-’1501
300/500/ 1200V AC,
154200k, 3/8/30/60)
150/500m A/G/ 12A DT,
2/ 200k /ZM; 20/ Dhms.
—20 to +63dB.

QUR PRICE £14.95

P&P20Dp

0.25/1,25/2.5/5/10/
25/50/125/250/
S00/1000, AC vohs
1.5/3/5/10/25/50/
125/250/500/

DC current

TMK MDOEL TW50 K
25/!
50.'250{500mA.'5,'

104. Ambtence:

45 ranges, mirror 1
A0/ 100K /1 Mog/ l

H:lle UEN oc

DC Volu: 0. 125/

10 Meg shms. - 20 ta +B1,54B.
QUR PRICE £8.50 PEP 17p

MODEL PLA3E
20,000 0pw DC.
8000 opv AC.
Mirtor seale

6/ 371243041207
600V DC. 3730/
120/600v DC.

10.1‘100&{! Mtqho Maeg Dhm.
~20te « 48 dB,

OUR PRICE £6.97 papisp.

Madel HT 10084 MULTIMETER

Overload protected,

MOOEL U431 Sub-standard
Multi-range Volt-Ammeter
Sensltivity 330

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000py. Mirrgr
scale. Qverload
rotaction. 0/0.12f

1) C.
0/12/600uA/12/
JoomAs6/12A DC
Uf‘lukh Meg/

-213 to -SOdB
0.01-0.2 MFD
Transistor terter mesn) res Alpha, Bota
and tCD. Complete with Inﬂrucl:nns
batteriss and leads.

OUR PRICE £15.85  rapr 25p

Ohms/Voll AC
and OC,
Aceu

7
7.5/15/30/75/
ISU-'JSOD.’TSDMAI

/7.5 A
0435 /150/300/750mV/1.5/312 5115/
30’75!150!300 750V DC. 0/750mVv/
1.573 [7.5/15/30 75 /150/300/ 750V
AC. ﬂu!nm-lk cut out device. Supp.
lied eompleia with test leads. manual
and Teet cortiticates

CI5 PULSE OSCILLOSCOPE
For display of pulsed |

and m-rloJc wave
formin elactranic
gircuity. VERT. AMP,
Bandwidth: 10MHz.
Senutivity st 100k H
VRMS/mm: 0.1-28;
HOR, AMP, Band
wadth: 500kHzT,
Sensitivity sy Y00kHz

S/mm: 0.3—25
Presat triggered swoep
1-3000usec. Free eunning 20-200

kHz in nine rangss. Calibrator pum_
220 x J60 x 430mm. 115-230V AC,

QUR PRICE £39.00  carr. paid

QUR PRICE £49.00  parso0p

20, DOOopv. Cverlond
grotacmd
EmU2 610 m.vfs:

Current: 50uA/1/5/
25/100mA/0.5/254

vhock procl circuitg,
9.5uA Meter with
mirror scale, S-m-tl\urv 3
100ky . Pollr’fw |:h.|n
ml::h Rar %.'

1-/50/250/! DOH DEIO 2
Vuits DC. 2.5/10/50/
250/1,000 Vul“ AC,
OC refistonce’ 0— 201 }
200k/2/20 Meg. ohms.
OC gurtent:— 10!25014”25!25/250
mA/IDA. AC current; 0104, =20
10 +52dB. Operates from 2 x 1,5V
bait#ries. Size: 1B0 x 134 x 79mm,
QURPRICE £15.00  papaoy
MODEL AS.100D VoM
100,000 opy, E ——
Mirror sesto.
Bulit:in metor
protection. 03/
127604120/ 300/
£00/120av DC,
0/6/30/120/300:
BOOV AC. D10pA)

TE4D HIGH SENSITIVITY
AC VOLTMETER
10 Meg input

0 -a?u: 0.003/

0.03/0.1/0.3/
13 11/30/100/
300V AMS.
Scps—1,2MHz,
—40 to +50dB
supplisd camplate

with leads and
instructions.

OUR PRICE £17.50  rar2ss

RUSSIAN CIt6 Double Beam
OSCILLOSCOPE

5 MHz pass band,
Saparate Y1 and Y2
lmplll‘ims Rectang
Er.a'r 5" x4 Clﬂ':;d
lblllld lrlqr

tn 1 tmlll-sa:f:m
Free running time
base, SOHz—1MH..
Built-in lime base
Calibrator and smplitude Callbrator.
Supplied complets with sll accessories
and imttuction manusl.

OUR PRICE £87.00

Carr, pald

ohms, Size: 205 x 110 x B4mm. Sup | 6/60/300mA,
plied complate wah ifads, crocodile 128mp.0/2K;
clips and stesel Earrying cass. 200K/2 M, 200 Meg
QOUR PRICE £8.75 PEP 204 | Ohm. - 2010 - 1748
| DUR PRICE £17.50 pap 20p.
Ud1 Clamp VOLT KAMODEN HM720B FET VOM
AMMETER Input impedance 10 o=
Far m;usurmg Aclv'::lt.
&g and curran! without
n 2.5/10
F00/00Y A T asrane 50/250/ 1000V AC.
lofzsnootgﬁa 04, arz:sélz.sfzyzso
B e 2R 0/5k/50k/500%/6 M
wath esrryjog casa, leads 500 Megahins
and fuses, QUR PRICE
OUR PRICE £10.50  rap 200 | £2100 Pap ave

TEBS VALVE VOLTMETER
28 ranges. DC volty
1.5—1300\!. AC —— -
volty 1 5=1500V.
Resrstance up 1o
1000 Megahms,
200/240v AC
operetion. Com-

wte with probs
and inFructions.
OUR PRICE £17. 50

Addllinnnl probes avallable:
F £2.12. HV £2.50

PE&P J0p

LB3 TRANSISTDR TESTER
Fests 1IC0 anet B,
PNP/NPN, Operates
from 9V battery,
Instructions supplied.

OUR PRICE

MODEL TE15
GRIO DIP METER ~
Transirtorised. Oper- 5
ates st Grid Dip
Qscillator, Aluorb-
tion Wave Mater and
DOscillgtlng Derecior.
Freguency rangs
440kH; — 2ZB0MHz

n ux cois. 500ul -
+ IV battery m
operation, Size: '
gﬂ % BO x 40mm,.

QUR PRICE £1995  »ar 200

Also see following pages

ALL PRICES

£3.95  Papazn

EXCLUDE VAT



468

SWR METER Modet SWR3
Handy SWR mater for
transmitier sntanna alige-

mend, with buili-n Iuld
strangth mater. Accuracy I,
&%, Impedance 52° Indic-

ator 100uA DC. Full

wale 5 section :nlllp\nb‘!
umnnn. Size 145 x 50

MCAZ20 Avtlomatic '
Voltage Stabiliser
Input 38—125V AC or
176—250V AC. Dutput
120V AC or 240V AC,
200V /A rating. PEP 50p

QUR PRICE £11.97

QUR PRICE £4.25 P&P 25p
AT201 Decade

ATTENUATOR D
L2 iy i b -

0—111dB, 0.1dB
Steps. Impedsncs 600 ohms. Input
ggw mnlmum 30dBm. Sizes 180 x

DUR FR![:E E12.510 P&P 37n

TRANSISTORISED LCR AL
BR/B MEASURING BRIDGE

A vew ponabie
bridge ottanny
wxcellant range and
© | accuracy st low
const Ranges R

1 117wy 6
H 1

Ranges 31% L1
HEMRY & Ranges 2 = %
1110mFd & Aanger t 2%

CACpF
TUANS
AATIO t : 1/1000--1 17100, &
Asnges ¢ 1% Bndge voltage at 1.000
cps Operated lrom 9 volts. 100 A
Matge indication. Atiractive 2 tone
motadcase Sire Tep 2 B n 2.

DUR PRICE £25.00 PAP 28p.

PS1008 Heﬁilﬂed POWER

SUPPLY U

Solid state. Cutpul
8,9 0r 12V OC up
w3 Amp. Meter to |
moniict curent,
Input 220/240V AC.
Size: 100R B2 %
159mm,

DUR PRICE £11.97

P&P 25p

Alsu seg pmvmus page y /

BV 0S5 Vernier TUNING DIAL

App, Tt r-liuunatm
dreve vernier d

Oual 3izé 128 % 76mm. Overall 30
180 » 117 & 41mm, duu including
knob and coupling. % diam. shait

QUR PRICE £1.62 PA&P 15¢

PS200 Reguiated PDWER
SUPPLY UNIT
Solid state. Varable
output V DC
up 10 2 Amp. Inde
pendent meturs to
manitor voltags and
current. Dutput
220/240V AC.

3

P&PZ5p

TE16A TRANSISTORISED

SIGNAL GENERATOR
S rai 400kHz
10 I0MHz. An
inex pansive
tnstrument {0r
the handy-meén,
Oparates on 9V
hattery, Wide

madulation.
Size: 149 x 149 x Bme Complete
with instructions and ls;

OUR PRICE £8.97 P&FP 25p

High quality ceramic

construction. Wind-

ings smbedded In :

vitreous gnamsl

available BX-3lOC

Sinto hols fmng "% diamatar shatts.

Bulk quanuities aveilable.

25 WATT  10/25/50/100/250/500/
£1.62 papri0n

100 WATT 1/5/10/25/500100/250¢

500/ 1000/2500 Ohms

£2.34 pip15p

 WALKIE

| OUR PRICE £5.95

DT55G DIGITAL CLUCK
MECHANISM, ~w s

Features
24 haur
alarm
sett)
an/of
and auto
alarm “steep” m-l:h Muminated rot-
ary disd wath houry, minutes and sec-
onds. Automatically wrns of! radw,
™, hru #tc. and with auto-switch-
ing will turn on again when required.
240V AC operstien. Switch rating
250V -3 Amp.

P&P 30p

SKYFON 100mW
OUR PRICE £24.95 ger pair
P302 Two Chenne! JO0mW
QUR PRICE £52.50 per pair
P1003 Thraw Channe! 11Wett
DUR PRICE £71.25 per pair
PA&P S0p per pair

NB. Liconce required for use in UK

KEG30 3 Stetion INTERCOM

Master snd two subrstations. Can be
used on desk or wall mounted. Comp-
lete with cable and batteries

OUR PRICE £5.25 PAP S0p

Wireless World. April 1974

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPDINTED
STOCKISTS AT
ALL BRANCHES

All kits are complets with compre-
hensve gasy o toltew instructions and
covared bry full guaranies.

Poul and Pagking 15z par kit
AF 20 Mona nmplﬂi- = -
AF25 Muxer, ..

AF30 Mona pra.ampiihie
AF35 Emitter amphifier.
AF80 0.5W mic. smpl
AFI05 Intercom....

AF310 Mono amplifser..
ATS Automarie light control..
AT25 Window wiper 1000 Lu., £5.82
AT3I0 Photo tell switch unit... €570
| ATED A00W triac hight
dimmer/speed contral........ £4.80
ATSE 2, 2000 triae light
dimmer/spesd control.... £6.90

ATEO 1 channet light control., £7.80
ATESB 3 channel {ight control.. £14.55
GP304 Circult bowrd............... £4.94
4P310 Ssereo p--lnplli

Tor use with 2 x AF310..... £21.27
GP312 Circuit boardesua e £11.45

G
HFE1 Diode detector..

£3.32
HFG5 FM |r-mm|mr . £2.70
HF75 FM rocaiver.. £2.87
HF310 FM tuner......... . £15.81

HFI25 Owuxe FM uner ... £24.12
o HF330 Decoder (HF310/3251 £9.96
HF380 Iw/vhi aerial amptificr  £4.94
HF395 broadband seriel emp. £1.77
LF380 Cuadrephonic device.. £11.36

M150 Multi-vibra10 esssssssss £1.71
£4.55

£4.97
M1302 Tranuistor stes.,.. EB.45
NT1D Subllnud puwur lul’lllv

5

£12.51

£4.50
ty 240V AC

NTJI0S Vollage convertsr,

NT315 Pom- ll
104,5/15 £9.57

RUHE Reflex Horn Speaker
Built-in driver
unit. Impedence
16 ohmy. Power
rating 10W,
Reporme 380
TO00HL, Site
app. 6" 2 6"
Y¥pathar and
shock pratected.

OUR PRICE £4.97

PRP 30p

LHO2S STEREQ HEADPHDNES

Light weighl haad-

aar piocus. 4 6 ohmy f_(\

phones with pedded
20—

s B
OUR PRIEE
£1.97 PAP 30p

Amateur Eler:tmmcs by Joaty-Kit,
the professional book far the smsteur
—covers the subpect from basic prin-
cipals to advanced alectronic tachniq-
um. Compirte with circuit board for
AEl 1o AETD.

OUR PRICE £3.30 (No vaT)
PAP 250 plus VAT,

AET 100mW putput mage
AEZ Pre-ampiz!l
AE3 Diode recar
AE4 Flasher......

MODEL TE20 RF SIGNAL
GENERATOR
Six bandy. $20kHz—
260MHz. Dusl output
RF terminals. Separate
vitiable audio surtput,
Accurpcy + 2%. Audio
wog:ut to BV, Powsr requirements:
125V, 220240V AC, Size: 193
A 765 % 150mm. Cumpl-lc wrih test

laacs ste.
QUR PRICE £17.50

PRP 40n
TE-200 RF SIGNAL
GENERATOR
Accursta wide range
sgnal ganaretor P
coveanng 120 kHz 50O <2k -

MHz on & bands, 3 .'
Directiy callbrased. 4
Varisble #.F.

ATONLATor Suche outpul. Xial socked
o calitenuon. 220/240V ac

Brond new with ingtructions,

Sire 140mm a 216mm 2 170mm.

Size: 190 1 136 »

98mm

Haavy duty brush

100072600 onme E1.15 P&P 10p
AUTD TRANSFORMERS

OUR PRICE £19.95
POWER R HEGSTATS

wiper, Continuous

rating. ¥ide rln

50 WATT 10/25/50/100/250/500/
1000/ 2500/ Obms.
0/115/260V. Siep up or step down.
Fully shrauded.

sowatts £2.75 PaP1sp
wowatrs €350 perisp
sowaTrs E4.50 Pep3s
so0 waTTs £6.95 peP3dp
1woo watts  £9.50 Papasp
1spowatTs £12.50 PaPadp
2250 waTTs E2095 empsop
so00 watTTs E44.95  rep gy

OUR PRICE £17.50 P&P 30p.
ARF 300 AF/RF SIGNAL
GENERATOR

All transistorised

campact fully

portable. AF sine-
wave 18Hz 1o 220
kHz, AF square
wava 18H2 te 100k
Hz. Output arel
Sine weve 1

PP RF 100kHz to
seoMH'z. Dutpur

mum,
220/240V AC operatian. Cnmplﬂi
with Instructions shd (sads. 2

OURPRICE £29.95 -  par 50p

CP110 CHASSIS PUNCH SET

22e.2?
%;’:‘I&I:! ;na:hlncd Iug ‘grade s\ee|

118" pun:hucumplﬂu with gnpp-r
and accessories.

QUR PRICE £3.00 PSP 40p

TRIQ 9R58DS RECEIVER

650kHz 10 30
slactrical band
, 40,and 80 mtrs,
uhrmlue plus 7 .;.o;: :Im“h ‘Sgso []
m outpui sn Qnyg |acl -
CW, ANLP variable BFQ, § Matar and
separate band spread dial. VF freq
ugncy 445k Hz, audio gutput 1% watt,
Variabla RF and AF gain controls
115/250V AC, with Instructione.

DurPrice £42 50 s2n

PAID

TE1018 Deluxe Mona High
Impedence Headset.
Sanuitive niagnetic
headsel with soft sar
pads. Impadence 2,600
l:':)hms {600 ohrms OCI.
EL
200 4.08005

BURPRIBE £2.25 P&P 30p

AES Astabls multi

AEG Monoitable multy vibrll
BET RC gane

AER Bass fllie .,

AES Trebls fi

AE10 CCIR fily

2 TRANSISTUR RADID KIT

DHO2S STERED HEADPHONES
Yionderful value
arxt n:-llenl
peclormanc
combined. Ad|u|l
sblg head band.
impedence 8 ohms.
20—12,000Hz .
Complete with

lead snd plug. M

QOUR PRICE £2.50 P&P 30p

No Soldaring required. All connect.
made with spring clips. Kl includes
alt parts and wire including sar-piece.
Wili recews all narmal brosdcasts on
Madium Wave 535-1605kHz, Opai:
oles irom slandard 9V battsry or
Solar Cell included.

MDI]Et MG 100 SINE SOUARE

2 WAVE AUDIO
» O GENERATOR
. . CHEN Aangs 15
220, 000Hz Sina

Wive 19=100,000 Hz Square Wave.

Tutput Sine or Squars wave 10v. P.1o P.

Sire 180 x 90 u 90mm.Opstanon
220/240v. A.C

OUR PRICE £19.95 PaP 37p.

YAMABISHI VARIABLE

VOLTAGE TRANSFORMERS

Eucellnnl % .I"\({)ut Iuw l:asl Inpm
tput G-,

MODEL 3260 BE;;CPH MOUNTING

MDDEL 52608 PANEL MOUNTING

£10.00 30p
2.5A £12.00 35p

TRI0 TR2200 TRANSCEIVER
Fully tranmustar.
136t portable ?
VHF Hancsbver

Wil transmit and
receiva on six
channeky bctwnn
144~ 136M

1 watt lrlm—
mitter, 12V DC
nternal of exl-
crna supply.
Built:In charger
{or Ni-Cad ceils.
Powstlvolume
wwiteh, squalch control, channel sel-
sctor, mac, ﬂ,urphnne!ﬂumal
sp-anknr sochst, Compriate with micro-
phone and 144,48 144.72 & 14532
crysials. Size: 134 x 5B x 1B0mm,

OUR PRICE £79.50

Cart.pad

TE1035 Sterec HEAGPHONES
Low cost with exc.

ellgni responsas, Fosm

rubber marcups. Adpist-

able headband. B ohms

wnpedenca. Freque nﬁ{

response 75Hz—18kHz,

Complcte with cabie

and 11srea jack plug

OUR PRICE £2. EU

QUR PRICE £1.30 PAP 30p

SPECIAL BARGAIN 11

STEREQSOUNO SPEAKERS
Matched pair o
siereo baokehail
speskers. Detuxe
teak veneored
finigh, Size:

240° Wide Angle 1mA METE RS
MW 1-6 60x60mm

£650 PaP 150
MW 1=8 BOx80mm
£690 earisp

BELTEK W5400 CAR
TRANSBEIVER

Solid stala mobile transceiver for 12
volt DC neg Transmits and racewes
on any 12 of 28 channsls beiween
144 snd 146MHMz. Power cutput 10W
andt 1W gwitchable. Controls: Dnfoft/
volume, squeich and channel salect:
or. Internal 37 spaaker. Compl rte
with dynamc mie. PTT nwitch, three
sats ol crystals for 144,48, 144.6 and
145MH2, mounting bracwel and lm-
tructions. Size: 1’& x 1 x 220mm.

QUR PRICE £75.00  PaP 500

PP 20p 6B x 229
190mm. B ohmi.

SHBDV MONUISTEREU 8 warus VS, 16
HEADFHONES Corpiatawith
Volume control for i lead,
cach channel, 4/16 chms
raporse Soms (AR, OUR PRICE £12195 '
resmone 20M - x 121 PAP 50n.
c:.l.ﬁlfe'm ar‘;':i :zl:-plu I3 L - I| SPECIAL
OUR PRICE £3.97 F&P 30p | BARGAIN!
BHOD1 HEADSET and Boom  + FERGUSON
Microphone 3406 H-FI
Moving cail, Ideal SPEAXERS
for language High quality 2 w;y speaker sysiems.
1eaching, 25 Warts. 4-8 ohme 40Hz-18kHz,
communj. Suro: 560 x 340 x 255mm. spprow.
ﬂ‘u;:-"lo:i Enpead i e Wood grain finoh with black [ronts.
rophona impidencs 200 chmi. OUR PRICE £26.95 pA. Par £1

QUR PRICE £5.,95 PEP 30p

Model A1018

EMI LOIIOSPEAKERS
Modal 350 13 n 8™ with R
?nnlu' twoetel/c;ms er,
RMS. Availabiz 8 ;-m i
15 ohms.

OUR PRICE

£7.25 esch PAP 3T
Mode 450 13 x 8 with #
twin tweateticrossover, @8
85-1 . B watly
AMS, Availabie 8 or 15 ohms

OUR PRICE £3.62 each PP 25p

FMTUNER Y
& trananstor high
gudm unlt—
IF stages and
double wned
discrimonator,
For use wilh most am|
B8 |0BMHz, Powrred

DUR PRIGE El3.50

lifisrs. Covers
3V battery,
P&P 30p
Sterec Multiplex adapier £5 35 entre.

ALL PRICES
EXCLUDE VAT
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GLEAR PLASTIG PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, éDUCATIONAL AUTHORITIES ETC.
Owar 200 ranges in stock—other ranges to order. Quantity discounts available. Sand for fully Niustrated brochure.

CLEAR PLASTIC MODEL SD640

Size: B5 x BAmm

YU Meter

Size. 1

SA DC
104 DC

CLEAR PLASTIC MODEL SW100
Size; 100 x 30mm

S0uA L4 80

100uA £4 80

S00uA £4 30

50-0-50u A 4 B0

1G0-0- 100u & £4.45

1mAa . 4340

14 DC . £430

54 DC £4 30

20V DG £4.30

50V DC £430 300V AC ..
300V DC £4.30 VU Meter

sV OC

*items with asterisk are Moving [ron
type, all others are Moving Coil

CLEAR PLASTIC MODEL SD830
10 x 83mm

Size: 50 u 50mm

14,45
£450

EDGWISE MODEL PE70

Size: 90 x 34mm

50ui £4.15
100u A . 4.0
200uA £4.06
S500u A £3.90
50-0-50uA £4.10
100-0-300v A £4.,05
ima .. 3 85
00V AC £395
VU Mator . £4 30

CLEAR PLASTIC MO DEL MH 45P

300v OC .
15V AC

Sov OC ..
150V DC .,

CLEAR PLASTIC MDOEL MR 65P
Saze: BG x 7Bmm

43 4n
£185
£3 80
£3.76
£3 8%
£3.H0
L3 70
£370
£3.70
£3.70
£).70
£1.70
£3.70 SOV AC . £3.80
£3.70 150V AC .. £180
£3.70 I00V AC .. £3.80
£3.70 500V AC.. .. £3,80
£3,70  § Mater 1mA.. £4.10
£3.80 VU Mt .. £3.70
£3 85 1A A * LL70
I4.05 5A AC *£3.70
£3.70 104 AC * £3,70
£3.70 20A A " £3.70
£3.70  30A AC * £3.70
£31.70 SDmA AC * L3170
£3.70 100mA AC r L3709
£3.70 200mA AC * {370
£330 500mA AC * {3170

L

S0uA ..
100u A G
SDOuA
300V AC .. .. £3.05 | 500. A
S Meter 1mA . £3 55 | 100-0-100uA

Size: 42 x 42mm

CLEAR PLASTIC MODEL MR 18P

VU Mytar

300V AC ..

BAKELITEMODOEL SB0 Enlarged Window

Site: 80 x BOmm

LLEAR PLASTIC MODEL MR 52P

E ?g&i“ Size. 60 x 60mm
MODDEL ED107 EDUCATIONAL METER
Size: 100 x 90 x ¥50mm Including terminals 200ua S0uA . .. £3.70
S00ua I00ua £360
A range of high qualiry = 58-0-50uh, S00uA . £3.35
moving eoil instruments = 100-0- 100u A | Soubh. . £316)
ideal for wchool experi- 500.0-500u A .. 100-G-100uA., £3.46
_ments snd other banch ima ImA B T
applicetions. 3* mirror L = 1-0-1ma GmA - 330
wals. The mersr move- ;{ ZmA 10mA B 35
mant s estily wemsibie sy SmA_ . 50m A £3.3¢
10 demonstrate nterngl . 2 10maA . 100mA £330
working. 5 @ ] §8$2 suugé\ ia 30
! . 1A 3130
B O s b L. 100mA $4 OC £330 SMoterimA.  £33¢
¥ | p— e | 150mA 10V 3 £330 VUMernr., £3'80
Tagema - 230 e | 200mA JYBE T T 338 YNAL - £330
54 DC 780 Jo0maA 50V DC £330 5AAC . L3D0
a2V DG 780 SC0mA 300v OC £330 1DA AC .~ £330
v oc . £780 BOOmASADC aBs | 1almd o - LS i R b
15V o g 80 g‘,;sg& DC . £R80 | oa BC - 300V AC £340  30a AC £330
; V/15V DC £8 60 :
50VDC . . £760 1A/I5A0C calmclheonooll - BAKELITE MDDEL MR 65’ Sze: 80 x 60mm
CLEAR PLASTIC MODEL MR 85 oo - a
LA 3V DC - 1 OuA
Size: 120 = 110snm W0V OC £2.80 VU Meter.. £320 r‘,g&,‘:
S0uA . £6A45 50.0-50uA
. CLEAR PLASTIC MDDEL SD460 100-0-100uA
Sizat 59 x 4Gmm

VU Mater .,

POSTAGE & PACKING 15p

160V DC

300V DC ..

100mV DC

PZE Pawer Supply.
PZ8 Power Supply.... £1.
Tiansformer lor PZ3..... ..... [4.05
SINCLAIR Prgj)ecl 80 Packapes
2 x 240/51arec B/PZE.......... g?m

1021 Stereo Listening Stztion
For balancing a
and gain welection
of loud: kers
with additional
aeility for stsren
sadphone 3
1witching, Two
gam controls, speakers on—cll srde
switch, stavea hezdphone socket

DUR PRICE £2.25 P&P 16p

| AUDIDTRONIC AHA10Y

Stereo Headphone Amplifier
All silicon,

7 anaistor
amp!fier oper-
stes from moag-
natic, ceramic
Of Tunar
inputs with
twin Tierso headphone outputs and
separgte volume controh for sach
ehannel. Operales from 9V batiery,

=

2 x Z40/S1erso BO/PZE

POST & PACKING 35p each.

MP7 MIXER-PREAMPLIFIER

B Mizrophohe
inputs sach with
endividusl gain
controls snabling
complets mixjing
facilities. Bartery operated. Size: 235
x 127 = T6mm. ga;ut: Mits, 3 x ImV
S50k; 2x ImV 600 ochms. Phono, Mag.
4mV BOw: Phono Ceramie 100mV 1
Mag. Output 250m v 100k

DUR PRICE £8.97 P&P 20p |

ALL PRICES
EXCLUDE VAT

AUTIDTRONIC
LOW NDISE CASSETTES
TYPE 5 [:

1 5
cs0 €157 00 £7.08
c90 £2.24  [4.25 £10.00
Cizo £273  £517 £1224
AUDIOTRONIC

CiD2 CASSETTES

TYPE 5 10 5
CR60  £3.92 £1.72 £19.12
CRED  £537 £10.46 £28.22

ALUDIDTRONIC

8 TRACK CARTRIDGES
TYPE Esch 5 10
Pt 85 £4.00 £7.50
20M £1.18 £5.40 £10.25

PEP Causatisg JR, Cartridges ? sach
OVER 10 of sither POST FREE!

INFUTS: 5mV and 100mV,

|
EA41 REVERBERATION

AMPLIFIER e
Self contained,
transistorisad, > )
battery operated. ©y

Simply plug in -
microphone, guitar stz, and outpul 10
your amplifier. Velume eontrol and
depth ol reverberation control. Baasu-
walnut eabinet, 184 x 77

DUR PRICE £7.50

= T08mm.

PEP 20p

QUTPUT: 50mV per channad,
DUR PRICE £8.50 P&P 20p

HITACHI FLUDRESCENT
LANTERN L1001
A portable battery
oparated lantern
wiesl 1or home,
moionng, CaMmpg
eic Approx. 10
tall. Provides
briliiant light from 9
1.5% barteries Ino)
supplmd]

QUR PRICE 7 90
I PLF 26p

SPECIAL PURCHASE
LIMITED BUANTITY!
Tannoy 12" DR/
Bass Speakers
B ghma. 30 war.
Heavy duty. wiesl
for Bi-Fi P.A
Group

OUA PRICE £12 50
P&P BOp

FREE HI-FI PRICE LIST
Sond large 5 AE Tor our Latent Hi-F1
Price Ust conisining over 2,000 nems
o Hi FLP.A . InCar. Radic. Y.V _Tapes_

Caznaties #1c
mhng et

}
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| CALL INTO YOUR

NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE
BY MAIL ORDER

CENTRAL LONDON

481 OXFORO §T. (Opening late Aprit)

10 TOTTENHAM CT, AD. 01-837 1232
17 TOTTENHAM £T. RD. 01.835 3715
33 TOTTENHAM (7. RD 01-635 2605
42745 TOTTEMHAM CT. RD.  01-634 0845
B7 YOTTEHHAM CT. RD, 01-530 3739
15778 TOTTENHAM CT. RD.  01-530 0470
3 LISLE 5Y. wQl 01437 8204
M LISLEST. W2 014379155
118 EDGWARE RD. W1 01.723 9789
193 EDCYWARE RD. W1 01.723 6211
2107 EDGWARE RD, W2 01-723 3271
311 EDGWARE RD, W1 01-162 6387
146 EDGWARE RD, W1 01-T23 4453
382 EDGYYARE RD. W1 01-723 4194
109 FLEEY 5T. EC4 0]1.353 5812
152/3 FLEET ST. EC4 01.353 2813

84 SOUTH ST, ROMFORD 70-20118
KENT
53/57 CAMOEH RD., TUNBRIDGE WELLS
0892.23141

LEICESTERSHIRE

45 MARKET PLACE, LEICESTER
0513537678

SURREY

1046 WHITGIFT CENTRE. CROTOOM
01-481 3027

27 EDEM ST. NINGSTOM 01-544 7845

32 HILL 5T, RICHMOND 01.948 1441

WARWICKSHIRE

| 16 CORPORATION 5T, BIRMINGHAM
{Opening shortly)

ALL BRAHCHES OPEN FROM
$2m to 6pm MON. TO SAT,

HEAD OFFICE AND MAIL
ORDER DEPARTIMENT

AUDIOTRONIC HDUSE,

THE HYDE INDUSTRIAL ESTATE,
THE HYDE. LONDON NWS 5JJ.
TELEPHONE: 01.205 3735 & 5651.

MAIL DRDER SPECIALISTS

We ofler aspredy and ¢Migient
serVite by mak order.
Remember to add 10, VAT to
Telal value ol yeods ingludling
carriage and packing and senmd
<ash with ardes to hear office.
TO AVOID DELAYS PLEASE
PRINT NAME ANO AOORESS
CLEARLY IN CAPITALS

BARCLAYCARD
& ACCESS

Holdvrs welegme
callinto any brangh
or telephone: your

i ardecto headofiice.

Prisonal Shoppers o ~ales ol
E£50 and over

BARGAIN CENTRE

Many special Llegrante oflers

and end of siochk lines al

87 TOTTENHAM COURT RO
FOR PERSONAL SHOPPERS

EXPORT personal v« noils

arranged for overseas visstors
al All our branghes.

Gooils despalgheti ta all pasis
ol the world thrgugh our Expaorl
Mail Order Departmenlt.
tmmediale atllention given to
orers,

CHEOQUES ACCEPTED, FROM
PERSONAL SHOPPERS DNLY
WITH BANKERS CARD,

Alt prices corect 41 11-3-74 but
1ubec] 10 change

A mamber of [he Audotrax
otk
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LEMANIA AIRCREW
CHRONOGRAPHS. .Stain-
less Steel case with screw back;
luminous hands and markings. - .
one fifth sec. sweep hand
controlled Independently of
maln movement by press to
start, stop and return to 2ero
bulton. 15 jewel movement.
Many ol these walches are as
new but all have been cleaned
and checked. Fitted strap.
White face £18-55, Black face

£1950inc. P.&P. jnapcction agains! remittance

screw back and black

turet's produciion.
£8-95 inc. P. & P.

GS WATCHES afl with brushed stainieas $igel case with
{pces, Manufactures by CYMA, VERTEX,
TIMOR. GRANA, IWC, RECORD. SMITHS elc. to 8 common
specification. W wiit Ity [o meet your requirements for 4pecific
manulactuter and guantity orders will be ol one manufac-
All cleaned and cheched. Fitled Strap.

Vie also have limited quantities of these walches by OMEGA,
LONGINES, BUREN, JAEGER LE COULTRE at £15%0 inc.
P.AP.

GAS CHROMATOGRAPHY RESEARCH OVEN
PV4051/4036

an¢ 350°C. Provides o forced alr circuisting

cuter surfaces when the internal tnmperatuee Is
SOz, 26K, £26 8. {C.Pd. Englend ang Wales}.

Synchra Control Transformers
Synchre Contral Tranamiltets
Synchro Contral Diflereniial Transmitiers
Syncheo Torque Teansmittars and Recaivers
Synchro Resolvess

A large capacity gven of low therma) mavs lor use betwern 15
T R lu:;mlylnldtns
1000 changes ol air per min. The ovea has forced alr coole

h & high. 212.250V,

MIL SYNCHROS AVAILABLE EX-STOCK
in izes 04, 11, 15. 18, 18 and 23 lor 30, 80 snc 400 H: aperation,

JONISATION AMPLIFIER PVi035

A modarn high grade low noise solld

potentlamelet recarder. 1B inpu? tan

with § outpute al imV 1o 100mV. Linearity 0-1% 1.a. Noias

tham 0-537 f.9. a1 max, sensitivity. Back ofl facility. Dimen$i0/
x

C.Pd. 1L

Avaiiable,

& amptifier to leed 8
tom 10-*% lo 52 10-F A
less

10 % 43 cm deep. With operating infarmation £27:50.

LEK.
etaily of these hrce and other gas chromatography itams are
available—price 25p [C.W.O. only) Handboaks (compisie}

ALL PRICES INCLUDE 10% Y.AT.

AERIAL DIRECTION INDICATING KAT
Thia set compsises a pair of Megsiips 1o provida remote Indiza-
thon of aarlal azimuth and comprisds a ltaasmiller and reciver.
The Irans:n ter s direclly coupled to theremolo aarial and the
receivcr Can be mounted al the control point, to provide immed|.
ate and continusug kndication of aezist nositlon. Supply valtage
senuitgd s S0y SOHI and the price £7-75 (P. Pd.) including &
ointes {01 the recelvar, The supgested use ol these ilems wauld
nchuce & malns operated, 0rared mator to drive the médal,
contraited from the posithan o which is fad back pesition in-
{srmation by the magslip Nink, Translormers to pravide 50v
S0Az lrom 24w A,.C. £325 sach. (P. Pd.)

PLESSEY CROUND BASED U.H.F. GROUMD/AIR TX/RX
FOR EXPORT OMLY OR SALE TO LICENSED US ERS.
This equipment comprises:

Single Channel Recever 5620-33-032-56.

Single Channel Transmitier 5820.99-932-5698,

Single Channel Amplifier 5820.59-932-3101.

Power Unit for Amplifier S820-09-232-5700.

Cooler Unil 5820.99-932-995.

These asssmble inlo a free standing rack unll praviding ULH.F.
communicationd aver 2250 1o 399-9MHz, 1he TXfAmolifier unit
giving 300 waits R.F. aulput inte 50 Ohma. Ve have sufficlent
aof these unli= 1o lorm 12 complete instatiations with & number
ol spare sub-umits. All sre guassatesd new and wnused. Full
delalts on requasl.

MANUFACTURERS!!

Metal Oxide Resistors
(ELECTROSIL & WELWYN)

Tantalum Capacitors
(KEMET, ITT, PLESSEY, ETC))

Scientific Instruments
Electronic Test Instruments
Synchros and Servomotors

ALL AVAILABLE EX STOCK!

WE HAVE ONE OF THE LARGEST STOCKS 1N THE
COUNTRY OF INSTRUMENTS A OMPOMENTS

ND C
| MAMUFACTURERS. TELEX $63285. RE AVAILABILITY.

TELEX 765265

Post Orders and Tachnlcal enquiries to: "BAYS", HIGH ST..
V.A.T. Reg. No. 201-1296-23

SPECIALIST STOCKISTS OF SERYOMOTORS, SYNCHROS, MAGSLIPS & CONMNECTORS

CSemw ancl élccimnic CSales ﬂlcl

LYDD, KENT. Lydd 10252 (S5TD 0679)
TELEX 9565245

OVER 300,000 IN STOCK!
Multiway and R.F. Connectors
by twenty different companies!

Send us your detailed require-
ments quoting Nato numbers if
known. We are now on TELEX.

WE ARE ANXIOUS TO BUY Synchra Tes! Equipment
marufactured by Mulrhead, Siager-Gertsch eic. Test Disls,
'Dlv;ilduljno MHeads. Bridges, Standards eic. to expand aur testing
acitities.

RADAR CABLEFORM INSULATION TESTER lor check-
ing Insulaiien between indlvidual cond #nd each ather
and ground at preselected voltages up to 10Ky, Full detalis on
apzlication.

TAPE STORAGE CANS. Brand new faished sieel cans
originally intended for 18mm film but ideat lor staring 7 in, reeis
of tape. Our last supply of |hese Hiems was quichiy exhausisd
2l 30p each buf ss @ result of a massive new purchass we can
rnow ofter @ case of 55 {Minimum order) al £7 30 Inc. P, & P, and
Vv.a.T. Sample can available at JWp inc, P. & P. and V. AT,
POLARAD WIDE RANGE DISPERSION SPECTRUM
AMALYSER covering 10MH2 to 40 AKMHE. Model 54 B4W

with handbook £1250 plus V.A.T. Send 5.A_E. (Foclscap) for |

information.

ETHER ELECTROMETHOOS LOW |IMERT!A INTE-
GRATING MOTORS. Available wi-aloch al eriremely low
prices. For 6, 12 and 2:¥. epatation in sloch.

VACTRIC SIZE 23 PULSE GENERATORS (Shalt Digllizers).
Fu!l details and psice @n apphication,

INOUCTION GENERATOR

Requites & supply voltage ol S0v 30HI gnd provides an gulpul
aof Ty par 1,033 r.p.m. ditectly ﬂl’ﬂPﬂlllol’lﬂ 1o speed. This in-
strumgn? has & wide varety of 1
rrula‘surlng shalt speed elc. Ia
palg.

9.0.. 1.
brand new cordition £5 23 post

rul_s:\‘;nﬁlg.mlll;lwglnw F‘a’h’o-“:\m:\ ns.!nuuuhr;) Tyo# BPL-
X . 2,800 r.p.m. . 3ph 50HE.

£18 50 (C.Pd. U.K.)- TN DL
Also available tested but Aot new in 220240+, 50Hz veraion at
£6 58(C.Pd. UK.},

DRY REED INSERTS

Qversll length 1-8Sin. (Body lenglh 1:1in.} Dismelsr O-1din. lo
swilch up o 500mA at up 1o 250v, D.C. Gold clad contacls
§9p per dox.; £4 12 pet 100; £0 25 per 1,000: E273 par 10.000.
All carviage pald UK.

Heavy duly type (bedy lenglh 2in,) diameter D-22in. 10 swilch wo
1o 1A. al up to 25aV. A.C. Geld clad contacts. £1-7 per dol.;
£ 83 per 100; £32 23 per 1,000; Changeover type £2:74 per dor.
Alt corrlage paid U.K.

Opurating Magneis E1p per dorz.; £4-40 per 109; £ 50 per 1000.
All carriage paid.

SLECTRMONIC ORGAN DIVIDAR BOARDS bullt 1o
high indusliial{cOmputar  spec. 8 ocisve set LC18,
Complate with €onnaction data and oscillator defalls.

COPPER LAMINATE P.C. BOARD

84 xBfx 1/18 In. 12¢p sheet. 5 far 50p

11 x 8 x 1718 in. 15p sheel 4 for 50p
11x8x 1/18 in 20p thaat. 3 fot 50p

164 % 4 % 1/16 in. {Fibreglass), 30p sheat.
OHeut pack (smallest 4 22 In.} $0p 300 3q. in.
PP singla sheel 4p. Hargain packs 20p

RELAYS (G.P.D. 3000'}. All tvoes. Brand
new from 373p ea, 10 up quolstions only.
EXTENSION TELEPHONES {Typa 706)
vatious Colours €350, P.P. 28p. Excellent
condition.

RATCHET RELAYS. (310 ohm) Various
Types 85p. PP 5p.

UNISELECTORS {NEW} 25 way 12
Bank {Non MAridging) 68 ohms. EG.
P.P. 30p.

TELEPHONE DIALS (New) £1 ea

PRECISION A.C. MILLIVOLTMETER {Solartion) 1:5m.v,
0 18v: BO0cb to 20db. 9 ranges Excellent condition,
£22.60. P.P. £1:50.

HIGH CAPACITY ELECTROLYTICS

2200uf. 100v. (1} x 4in.) 60p, 3180pf. 40v. {1} x 4in)

80p. 10,0000, 25v. (¥} x 4}in} 60p. 10,000uf. 100w,

(24 = 44n) £1. 12060uf. 40v. {2 = 4in.} 75p. 16.000uf.

16v. {2 & 4in ) 60p. 21,000ut, 40+, {2} x 4in,} £1. Post and

packing 5p.
2.800uf. 100v.

(4% X 2§ in.}. £1.

ROTARY VACUUM PUMPS {QS10} with Motor on

Bedplate, £25. P.P, £2.

HiIGH VACUUM OIFFUSION FPUMPS |Maeatrovac

093C}. New condition, £40. P.P. £2. A.E.l. P10. ION

Pump Control Units, £17 50.

OVERLOAO CUT-OUTS. Pansimounting (11 % 11 X jlin)
800 M/A/1-B amp/10 amp, 35p ea,. P.P. 8p.

BULK COMPONENT OFFER. Resistors/Capacitors, All
types and values. All naw modera compononts.  Ovof 5CO

(45 x 2 in). BOp 15000pf. 63v

plecos £2, {Tral oader 100pes. 50p.) wWe aie confident
you will re-order,
REGULATEO POWER SUPPLY. Input 110/24Qv.

Dutpul 9v. DC. 1§ amp. 12v, 0.C. 500 mfa. £4. P.P. 30p,

[u.K. ORDERS 10% V.A.T. SURCHARGE |

TRANSFORMERS

ADVANCE “VOLSTAT" TRANSFORMERS. Input
232v. A.C.

CV50. 38v, 2t 1 amp: 25v. ot 100 m/o. 75v, at 200 m/a,
£2 ca. P.P. 40p,

CV75. 25v. at 2§ amp. £2:50. P.P. 50p.
CV100. 50v_ ar 2 amp ¢ 50v, at 100 m/a. £3. P.P.50p.
CV250. 25v. a1 8 amp: 7Bv. ot | amp. €5, P.P. 1.

CV500. 45v. a1 3 amp: 35v. at 2 amp: 25v. at 3 amp.

£7. P.P.£1.

L.T. TRANSFORMER. Prim, 2a0v. Sec. 13v. a1

1-5 amp. 750, P.P. 15p.

L.T. TRANSFORMER. Piim. 240v.
1} amp. £1-20. P,P. 20p.

L.T.TRANSFORMER. Ptim_110/240v. Scc. 0/24/40v.
14 amp. (Shrouded). £1.50. P.P. 30p.

L.T. TRANSFORMER. Prim.110/230v, Sac. 28/0/28v.
a1 2 amp: 10 Bv. ¢l 1 amp. {Shrouded}, £2 25. P.P. 40p.

L.T. TRANSORMER. Prim, 200/250v. Sce. 20/40/80v,
at 2 amp. {(Shrouded). £2:25. P.P, 40p.

L.T. TRANSFORMER {H.D.} Prm. 200/250v.
See. 18y, at 27 amp; 40v. a1 98 amp: 40v. a1 38 amp:
£2v, a1 1 amp: 25v. at 3.7 amp, £18. P.P. £2.

H.T./L.T. TRANSFORMER. Prim. 200/250v. Sec.
1-300/0/500v. 150 m/a. Soe. 2 Jv. al amp. E€3.
P.P. 75p.

E.M.T. TRANSFORMER. 240v. Sepc. 2-5:0-28 K.V.
at12m/fa:7-5v. at1 amp: 2-5v, a1 2 amp, £2-50. P.P. 35p.

E.M.T. TRANSFORMER. 240v. Sec. 1BOOv. 50 mA.
£2:50. P.P. 50p.

250W. ISOLATION TRANSFORMER. 240v. £3-25.
P.P. 50p.

1000W. ISOLATION TRANSFORMER. 220/240v,-
242y, (¢’ core typa). £12. P.P. £1 50.

2500W.1SOLATIONTRANSFORMER {CONSTANT
VOLTAGE). Prim. 190-260v. B0 H2, Ses. 230v. at
10-9 amp. '£30. Carr. £2.

s00W. STEP-OOWN TRANSFORMER.
wound.} 240v.-115v. 50 HZ. £6 50. P.P. £1

2300W. STEP-OOWN TRANSFORMER.
wound,) 240v.-117v. 50 HZ, £22:50. P.P. 2.

Scc. 24v. at

{Double

{Double

HIGH-5PEED MAGNMETIC
COUNTERS. 4dipit {non reset} 2av.
or 4Bv. {s1ata which} 4 * 7 & 1 in.

40p. P.P, 5p.
5 digll {non-resel) 6-12-24-8Bv. @I
{stata which) 75p. P.P, 5p.

3 digit 12v, {Rotary Aese1} 21 x 13 x 11 in, £1 each
3 digit 12v. {Resern) 3§ x 1 x 1 In, £2:25. P.P. 5p.
5 digit (Resat) 12v. £3. P.P. 5p.

MULTICORE CABLE {P.V.C.).

6 corao{ﬁ colours} 3 screened. 14/0048, 18p, yd. 100 vda.

£12-50.

20 core {2 scieenad) 17 ip yd. 100 yuis, £15.
24 core {24 colours) 20p, vd. 100 yds, £17-50,
30 core {15 colouts} 22 {p. vd, 100 vds, £18-50,
34 core {17 colours) 25p. yd. 100 yds. £20.
Minimum order 10 yds.

RIBBON CABLE {B colours}

£1-25

10m,

B cotes. 7/-mm. bended side by slde in ribben {orm.

£10
100m.

SMALL MOTOR (1/50 H.P,) 900 R.P.M, 230/250v. A.C,

1 50, P.P, 30p.
RELAYS
SIEMENS/VARLEY PLUG-IN. Complela with transparent
dust covels and bases. 2 pole &fo contacts 35p a8 [ 6 make
contacts 40p as.; 4 pole c/o contacts 50p #a, §-12-24-48y
types n stock.
12 VOLT H.D. RELAYS (Ix2x1 in) with 10 amp. silvar
coniacts 2 pole cfo 40p es.! 2 polo 3 way 40p. P.P. Sp.
24 VOLT H.0. RELAYS (2x2x3 in} 10 amp. conlacts,
4 pale ¢/0, 40p aa, P,P. Bp
240v. A.C. AELAYS. (Plug-in typa).3 chenge-over 10 amp.
contacts. 75p {with base). P.P. 5p,
P.A.R. BISTABLE RELAY {Laiching) 24v. 0.C, 4 c/o
contacts 65p. P.P. 5p.

SILICON BRIOGES. 100 P.I.V. 1 amp. ($X ix {in.) 30p
200 P.LV. 2 amp. 60p.

24 VOLT A.C. RELAYS (Plug-in),
3 Paole Change-ovér 50p.
2 Pole Change-over 45p.

PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD + ESSEX
ROMFORD 44473 RM7 9DD
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OINSors
(ELECTRO HICS_) LTD.

¢ & 10 CHAPEL ST., LONDON, N.W.|
01-723 7851 01-262 5125

P

UNIMAX EEQUENTI!L MICRO
SWITCH

2 pole CO HA con .
tacis, 2nd iy -
acluales  atter st
pole,  Leat  relles
actlon Mo, post Sp.

RELAYS FRACTION
OF MAKER'S PRICE

P.AND G.LEAD ACID BATTERIES
Type Ms‘u 4 volt. 72 AM. Size M, 8%
uﬂl n Supplied dry. Wit charging

DRAKE ISOLATIDN 248{11¢v TRANSFORMERS
Pri. T;snped 10-0-200-220- 240 Sec. 110v 400 watts. Shrouded. £§50
Car. {1
Pri. 200-220-240v Sec. 110v 50 waits unshrouded. Tablc 1op con-
neclions £2 25 P.P. 4p.

£3-38, cerr. d0p.

RICH AND BUNDY. Prl. 220-230-240-250v. Sec. 265-270-ZTSv.
1400 watte. Conservatively rated. Site 834% 7 bns. Terminal black
cannectlons. L£17 90, carr. £100,

TUBULAR MOTOR START
CAPACITORS
1-5 mld 250/2T5v, AC, T4 mid 250v. AC.
208 mid 25v. AC. 22 mid 2%v. AC.
50p esch. p.0. 10p. High capacity
electratytica. 3000 mid SOv. DC. whyg.
39p. p.p- 10p.

RQBINBOH 40y, AC

Two 3 amp

chlﬂoe O\rel conjacis,

single hole fining. Size

%x 11X13 Ins. $8p. p.p.
D.

GARDNER HT TRANSFORMERS
Pri. 190-220-280v, Sec tapped 470-490v
350 mis. Open frame. Table top con-
nections £4 50 carr. T3
Pri, 230v. Sec. 450-0-450v 200 mfa £3-58
carr, T30
AC Indu . 110-220-240v. Sec.
!ﬂv H mia rd ISv 1:2a and 83y 45s
p.p. 40p. Atles Transformer Ca.
Pri 110-?1'0-?:!0-240( Sec. 230 200 mfa
and 8+ Ta £3 00 p.p. 400.

AUTO TRANSFORMERS
Pariridoa. Tapped 0-220-230-240-250v 500 walia unahraouded 1abie top
conn®Ctlona £2:30 camr. 40p. Lemark tapped 0-240 115v 500 watle
umhrggdud {eble fop connections £3 00 carr 6Cp. 300 watle £350
B+

B8COTCH MAGNETIC COMPUTER
TAPE

in. 1800 {1, Supplied
W carlona. Fraction of
maher's price. £1 09 carr. 40p.

STC RELAYS

Typs 2830XCE 2500 ghm
2 H.D. CO conlacts aet lo
pult tn al 28v. with baae
and covar, §0p, poal. Sp.

GRESHAM MULTI
TAFPED L.T. TRANSFORMERS
Prl. 110-220-240v. Sec¢. 21-22-23-27-78-
30v 108 and 21-24-26v 2 3a. Twice and
15-18-18¢ 3a and 16-18.18y 8a and
25-0-2%v %) mis three limes. C. core
type. Table 1ep £onnections £10 09
carr. £1

HEAYY DUTY ADMIRALTY TRANSFORMERS

Pri. tapped 200-220-240v. See. 2250-0-2250~ 500 M{A. Shv taal wetght
11Tbe. aize 12 K 13 8 14 inches. £35 ex warghouae,

HEAVY DUTY
ISOLATION TRANSFORMEH
PARMEKO Admiralty Pattern. Prl. 230v. Sec. 230+, C.T. P20 amps.
Vary contervatively rated. Test to earth 2000 v. Size 17X 14X 15 InuA
Welght 320 ibe. £68 ¢ warehouse.

RADICON WORM REDUCTION
GEAR BOXE
Site 1§ ina. Ratio 14-5/1. Drive

KREYSWITCH KMKr AC, 2)0v. One
5 emp. change over cantact. 45p, post,
19p.

CONSTANT VOLTAGE
TRANSFORMERS
Input 240v =+ WY — 103 culput 240w
=+ or =0-5% 30 watta enclosed In metal
cane. 5ix4x4 ina £200 p.p. B0p.

ADVAMNCE type CV 104, Input |90-
260v. Qulput 110v 100 wat! £8 30 carr.

lengih t] Ins.. din. | In. Reducton
spindle: lemgth 1} ins., dia. | in.
gwerlll #lze Sx4y x5 Ing, E3 O carr,

AC
GEARED
MOTORS
By famous
.rnthlra 240y

PARMEKO ISCLATION TRANSFORMERS
Paotted type. P 200-210-220-230v. Sec. 100-110-125v. 5 amos twice.
Aﬂ;ﬂlrlah lﬂcnlnn sm 10XAXT Ing, Weighi 80 Ibs. New in

L] £,
Pri. lapped m-m-mz:o-zw 250v. Sec. lapped 90-100-110-120v.
75 amps. Conservatively rated table lop eonnactions. Size §xBX
8 Ins. £22 50, cam. £1-50.

=
AMERICAN HEAVY DUTY MOTORISED VARIAELE
VOLTAGE TRANSFQORMERS

fapul 110y 30 Hi, Out 0-130v %0 A. controlled By Slo-Syn driving
moter overall slze. Helghl: 211, din, 14 inches £5¢ ex warehouse.

type, conl

LTS cam.
88p. overall
aiteTing.
Dinlj tns.
Lengthot
fpindie2f
ins.

EPECIAL OFFER OF OMROM

RELAY

Type Mk. 2, Z4v. AC. 12v. DC. Twe
7 amp. CO contacts, S holg fixing.
0p. post %o,

Type Mk, 2 plup Im octsl basa typs.
12v. DC. Two 7 amp. CO contacts, Tip,
ogt S0

yoe 1051. Minlature 12v. DC. SP. CO
contacts, micro gwith acilon. Size
1X1x] ins. Ex new equipment. 4ip,
peat Sp.

RELAY CONTROL CO. Ametican
Minlature relays 8v. DC. 1 CD contact,
Size 11x9%2 Ins. I5p. pesi. Sp.

VAT
PLEASE ADD 10%
TO ALL ORDERS

INC. CARR.

LARGE PURCHASE OF TRANS.-
FORMERS JUST ARRIVED

PARMEKDO High Volhgo Trans-
tarmars, Prl, 220-250v.

See. 1320-0-1320v, 250 mJl. ky ph
Open \‘mrm type. Tarminal

HEAVY DUTY 3 PHASE L.T. TRANSFORMERS

Pri. 418v. Sec. 20-10-40v. 80 ampa. Weigh! approx. T ewts, £75 ex
warehouss. #0v. 5.P. TRANSFORMERS, Pri, I80-400, 475-440v.
Sec. 33v, 80 ympv, Slic 9X9X8 inv, Open Hrame, (erminal block
connections. £I000, carr. £2. Pri, 415-d40v, Sec. 220v. 2hva. Size
Tarminal black cennections, £35. carr, £2. Pri. 380
v, Sec. lannod 110 and 270v. O- 15 kva. Size TREEXS Ing.

K850, carr. 78p. Pil, 20-4 Sec. 240v. 40 walls, Shze
* %434 ina. Tetminal Block cennaclions. £2 50, carr. S0p. Pri. 440v,
Soc.. $20-240v. 100 watts. Shrouded. £3 50, carr. 50p. Afl by llmnu.
makers,

LIMIT SHADED POLE MOTORE
AC 110-240v 50Hx 1500 RPM Oouble
and acindis. Langth Tins. end | ine.
£1-28 p.p, #5p overall sire I%2 %] Ins

SYNCHRONOUE MOTORS
Ry AC 8 revy por hour. Shze 2 x2%
Zina. S0p o !gp

G.P.O, RELAYS
3000 type. 10002 1 25 amp. maks conlact
®p. 2000413083 1 noermal CO
5023, 1B, t CO normal contacia 40p.
post o all relaya 10p.

. New In mahat's
carfon. £ carr. £1.

CURRENT RANGE OF NEW L.T. TRANSFORMERS
FULLY SHROUDED TERMINAL BLOCK CONNECTIONS
ALL PRIMARIES 220/240v

Txpo Sec. Taps Amps Price Postage
1 25-13-40.50v 15 £1400 7ap
1B 25.3 10 £|2—w T5p
1€ 25-33-48.50v & o
1C 25.33-40-80v 3 57 5« &0p
2A 4-18-24-32v 12 £190 750
28 4-18-24.32v g £0-00 50p
2C 4-18-24-3% 4 EA95 45p
20 4:18.24:32y 2 £350 40p
A B 10 £900 60p
3B 24-30-26% 5 £750 50p
1S 24-30-36v 2 £3-50 40p
4A 12-20-24v 0 £1200 5p
4B 12-20-24v 10 £750

AC 12-20-24v 5 £4-95 40p
SA 21218 20 €10 00 00
5B 3.12-1Bv 10 £695

SC 1-12-18¢ 5l E4'50 40p
A 48-56-80v 2 £4-5¢ 40p
&8 48-56-50v 1 £3 50 400
1A 832y 20 £790 60p
7B 6-12v 10 £4-50 400
7c 8-12v 5 £15 40n
A $7.32% ] 8O0 600
1A 1224y 1 £250 0o
10A 8-15v 2 £2-50 ata
1A 8-0-§v £250 Hp

R CONTROL LTD
AlR BLOWERB 50-60v D.C. HP.
1/40th RPM 8000 cont rallng. Sire of
motor 4%21x2} ine. Cowling § Ing.
dia. Cutlel 1§x1] ins, £2 50 ca. 450.

FULL WAVE SELENIUM
RECTIFIERS
DC output 100v 3 ampa. 16 plates.
Overall abze 61 XIXY Ina. £1-50 p.p.
Mo,

SOLENOIDS
12v. DC. in.
Pull. Size fin.

din., lergth 2In.
50p. post 100,
Reg. 2000

ENGLISH ELECTRIC L.T. TRANS-
FORMERS. Pri. 220.240v, See, 7v. 25
amps. C.T. Tv. B4, 8'3v, JA. Table top
conmests. Naw In maker's cariona.
£7'50, can. £1.

HEAVY DUTY UNSHROUDED TYPES 8 INCH FLYING
LEADS ALL PRIMARIES 240v.

Type No. Sec. Voil Tep. Amps. Price Carr,
¥ 24-30-38 .. LS . .- £1485 £100
2 12-20-24 N S 30 1495 £ 00
a 31218 . - . -] £1495  £100
4 812 o e . oo £1595 L£100

e

CILFILLED BLOCK CAPAC1T°RS

WKG VOLTAGE AT 76°C

Mid oCy W&n Price
i = o 200 10p
1 b a 500 20p
[} B 1500 40p
2 . 600 p
4 8 B 200 p
& - 500 4o
4 600 ASp
4 750 S0p
] e 1250 &n
a8 . 50 S4p
B . 5o
10 . - 75 Tip

Add 5p each 1-4 mid
10 10p cach 810 mfd

025 mid 7300+ 35p p.o. 15p

2%2x2 mid 1500v TSp p.p. 1%p-
AMERICAN TYPES

6 mid Ov  Wp p.p. 10p

& mid 1000y 3Qp p.p 100

4 mid 1500 T5p p.g. 15p

& mid 300 dop p.p. 10

BENSCHNS SOLENOIDS
AC 2400 23% duty. Approx 2 ins. § In.
pull. SizeZx 1 x {ins. Regs. 3500 T5p
p.a. 10p. Simularto 12v DT Type above.

LEMARK Prl, 240v. Sec. 40v, 8n. 5.0-5v
2a. 5-0.5¢. ya. Open Frame deaion.
E4 50 carr. T4p. Pri, 240v, 16-0-18v. 252,
Zdv, B30 ma 1wice. 24v. B85 m}a and T15r.
2a. suto tap on primary. Open frame
table lon conneclions iﬂ car, 0o

ec. L
£I-75 catr A%p. AN sbore nnnllcmm
have & pcreen winding.

H.T. SMOOTHING CHONKES
GARDMER "C' core iypea. 10H 250
MIA E200. posl. 40p, 20H 180 MfA
£2 00, poad- L, 12H 100 M A B3p, post.
250. S0H ©3 MIA B3p. poal- 2%p. PAR-
MEK O Potted typeas, 10M 180 M/ A £2 90,
pont. 40p, 3-2W 3% MJA £258, posl,
50p. 10H 300 MA E250, post $0p. 5H
100 M{A TS5p, post. 25p. 15H 75 MIA
TSp. post 25p. S0M 2% MIA Tip. £5p.

L.T, TRANSFORMERS
FRACTION OF MAKERS PRICE
ALL PRIMARIES 210-240v
PARMEKC Foited types Mo 1 tapped
24-30-32v. 2a, E228 p.p. 25p Ne. 2
241. h And 12 bv. 0 72, and £-1v. B35,

35p. No. 3 Sec. fepoec
D-WV 0‘21. and 6-3v. 3-5a, B3, §-Sa,
£150 p.p. 40p, o, 4 Pri. 118-230v
Sec. 88y, 84, (wies and Sv. B, E4 00
carr T3p.

GRESHAM 'C" CORE 10H 15¢ M/A
£3 84 carr. 30p. Potted tyne 10H 200 mia
E3-00 carr. 500, ¥ M 500 mia § ky D
wkg £8350 carr, £1.00.

G.E.C. Open lrame. Terminal 8'och
Connections Primariea 220-240v. No. |
Sec. Tapped 51-81 838783y, 108, £7-40
carr £1. No. 2. Sec 38 83-60-Tay 32, and
fiv. 38, £3 50 p.p, 500, No. 3 ) eeparate
windings 3v. 182, Sv. 184, 27v, T84,
and 170-17v. 250 mfa £2-25 p.p. 23p.

A.C. WKG HLOCK CAPACITORS
50 mid 220v £1:25 p.n. 29p, 2% mid 440¢
£1-50 p.p. 25p. 23 mid 27‘: 750 p.p. 1%
3 4 mid 250v 30p p.p. 10. 228 mid 100y
50p p.p. 10p.

TRANSFORMERS FOR LINSLEY HOOD AMPLIFIERS
Fulty shreuded, terminal Blogk connections. Pri. 220-240v. Screen
tap. Sec, 30- 23-30v., 2 ampa. L4 75, carr, 40p, Heavy duty type
38-23-0-2%-26v. 5 amps. £8TS. cam. 50p.

BTEP DOWN Mo/11ly AUTO THlNSFDRMSRE

AEl AC CONTACTORS
Type LS-0T44 240v %0 Hz 4 makes
contacis new and
bored £1-58 p.p. 30 ) mahkaa 1 bresk
£1-25 p.p, 15p. 2 makes 2 breaks £1 25
P.9. 15p.

PARMEKO HT TRANSFORMERS
110¢ Pri. only. 50 Hz. Sac, 475.0-4785¢
450 mja 130-0-350v 274 mja. 8-Iv CT
J208v CT 1 644 Ar0-3atwice, Potled
type. £4°50 carr. £1.0:3v 11a {-4 kr. ph.
whg. 8 v 0-2n 7 kv. ph whg £2 50 carr
50p, 530-0-530v 330 mie 63 Ba E4 %0
carr. £1.

GAHDNEHS. C core No. | Sec. Mv.
.Ja E100 p.p 730, No. 2 Sec,
lann 2}0-. ln ipv lllDl. 1-5a, and
" p.p. Eln 6. 3128y,

2-5. md HT winding 290v. :lso mja
apen frame tnble lop connections
£390 p.p. 50p. Mo. 4 Sec. Sv. ta. and
10, 1-2a. opan frame table iop conneec-

llonl E£3-25 p.p. ¥30. No. § Sec. #0-0.
100 ru 'C tore £1-50 p.p. Pp.
Na. 6 Sec. lapped 5-10-20v 2282, and

1-2-34v, 252, Poited 1ype £3090 p.p.
p-

3000 watts. Bullt into steel cass with Iwe Ameri ded
sochet autlets. Carry handle. & it. maing lead. m!n cnrr. £2,
Without :a and fittings £22 00, carr. £1-50.

Other Ty Avallable. an-um watts, lully shsouded, with
Amarlun lnchﬂ ouifel and 8 1t. mains lead. Let us hnow your
requitemenis,

LT. SMOCOTHING CHOKES, °C'
coretypes. 20 M{H 10A £3 50, past. S0p.
T8 M/H 10A £3 25, poxl, 50p. 10 MiH
T7A £2 00, post. 00 IS MM 3 8A £1:13,
ponts ?Sn. 50 MH 2-5A £1-75, posl. 25.

pes 'C' core T3 M/H 0A—

DAVENS“ ISOLATION TRANSFORMERS
40v. Sec. 240y, Centre tapped 1-2wes. Conaerva-
s‘m’ l'l!'d. Slu BIXTXE} ins. Wel. 50 [bs. Open Irame lype,
inal conneciions. Fraction of maker's price. £17 00 carr. £1°50.
G E. potted Sealed Type. Pri. 220-230-240-250v. Sec. 230v. 4 amo,
Size EX7X6 ina. £15 80, carr. £1'50.

i} ur’n S5 375, neat. S0p. 10 M-H
4A—100 M/H B3A K£250. post %0p.
50 M/H--100 MIA 0SA potied Types
100 M{H 2A £2 00, poul. 50p. 10 MiM
§-3A—50 M/H 2A £1-75. post. 30p. Opsn
frames. 150 M/H JA K300, post S0p.
S0 MjMW 2 5A £1-75, posi. 25p. 20 M/H

H.T. TRANSFORMERS by Famous
Manufacturers. All Pomaries 220-
240v. Tyoe 1350-0-250v. 200 M{A, 5 484,
Bv_ 3A potted, £4 00, cafr. 50p, Type 8,
B630-0-830v. 105 MIA, Sv. 4A, 5v. 2A,
potted £3 54, corr. 50p. Type 1, 1875+, 80
MIA, 4 2ke who, and 500v. 21 M/A, pot-
led, £4 %0 carr. %0p. Type 4, 85C-T10-
0-7‘0-5901. 120 M} A apen Irlme lerminal
biock connections, E£2 7S, powt 40p.
‘Type 5. 150-185%, 4 amps. open frams
tarminal Bloek cm'mectlom1 £4 00
carr. 75p. Ty 5,450«0-&5& S0 MIA
8-3v, 2-BA, B
curr .
1-2A, 83v. 4 . cltr JSp.
Typa B, 230v, 200 MI'A 8-3v. 7A, polled.
£2 80_ cart, 30p. Typs &, 350v. 150 M{A
83w, 4A B-dv. 2A, L200, post 40p.

GRESHAM. Type 1 t823r.
Tov. 1a. twice. 22 5-23-28v, Sa,
252, Mv, fa,. 6lv. Za 143041
200 mia 'C’ core E4 4%, caer 750, Tyoe
2 18y, da. 20v. 4a. 40v. Te. 20v. 20. 30v.
2 8a, Mv, X 8a, S1v. 200 mja. All separ-
ate windings, 'C' core L850, carr, £1.

fa. |wice
24,
45y,

lable

top coanection,
E£8%¥. carr, £1. Type 4 lapped 30-31v.
4a. L2273, conl M. 1” 5 1. 2a.

open drame

iwice. open frama iype. £1-75. posi Xop.

12 velt ¥ amp TRAMSFORWMER
gnclosed In melal cane. Shze Sx4}%I
{ns. wilh fitied tnput and outpul luaes.
Onjoff switch. Ouiput sockeia and 4 1.
240v. malny lead. £2-79 p.p. 33p,
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U.KS LARGEST RANGE OF BRANDED AND GUARANTEED )
DEVICES. (Quantity Discounts 10% 12+, 15%25+, 20%100+) |

{Any one type excapt where quantity discounts show) Min.Order £1 00 please, anIJp

INTEGRATED CIRCUITS

VERY IMPORTANT. ONLY Branded I.C's are to the FULL manulaciurers gpecifi-
calions. ALL athers ar® uut. H:-n s el anly bllﬂdrﬂ Integrated Chreulls . - . From

. FA ? NETICS, So why buy nl!ernnllvu or
& lhe genuine article Iram us—ex #ock .

under spac. deviced hen ynu un pur

s

.} need we say more!

Type 1111 122930188 | Type 101112/2030/98 | Type 14111229 30199
Ep £p Ep £p Ep £p £p £p £p
NTAON 020 010 096 | SNT44EN 150 127 113 | SNISMIN 1M 0% 080
SNTA0IN 020 014 0-18 | SN7450N 020018 58 | SNTLI4ZN 200 2-84 2 %2
SN7401AN 031 038 033 | SNTASIN a0 a1d SNTE45M 144 144 1:26
SN7T402N 020 013 01§ | SNT45IN ok 01k 016 SNTAI4IN 220230 1)
SNT403N 02¢ 018 0-16 | SH7T4GN 020 018 418 SNI4148N 201 201 183
SNTA0JAN 034 03 633 | SNT46ON 0t 014 16 SNMIS0N 230 230 204
N7404N 024 021 916 | SNT<TON 03 030 027 SNTL5IN 1415 115 100
SNTADSN 020 018 ¢16 | SNT4T2N 03 o34 SNTAI5IN 109 1-09 095
SNT40SAN Q44 D d4 68 | SNT47IN G44 9d1 037 SNM154N 230 220 201
SNT406N 040 9-38 035 | SNTAHN 048 048 & 42 SNT4153N 115 115 100
SNHOTN 040 D38 035 | SNP4TSN 059 053 051 SNTIIS8N 109100100
SN40AN 4 2% 022 018 N7473N a4s 638 022 SHNT4ISTH 109100 095
NT409N £33 033 028 NTI50N 080 ¢ 70 050 SNT150N 244 244 204
NT409AN 044 044 0-33 NT4BIN $-25 1-10 095 SN74160N  1-50 1-38 1:38
NT419N o20 098 018 N7482N 08T MO0 072 SNT41BIN 158 1-58 1-34
N7411N 025 023 0-21 N7483N 120 190 ¢ 00 SN74162ZN  1-58 1 31 1-38
N7 ZN 420 028 025 NT435N 1-87 1-47 1:83 SNT4163N  1:50 1-30 128
N7H1ZAN 0-38 038 0-33 N74EL 450 050 044 SN74188N 201 291 1-70
N7413IN 030 027 025 N7483N 432 432 378 SNT4185N 201 20t 1-T6
NT414AN 672 072 083 N7490N 475 0-70 0 63 SN74166N 2:18 2418 1-88
NI4IEN 00?025 NT491AN 1-t0 1-10 090 NT4IETN 410 4-10 3-58
N741IN 030 027 025 N7432 475 070 0 63 N74170M 200 200 2:52
NT4Z0N 020 018 D18 N7433N 975070 08 N74172N 5 T4 570 504
N7422N 020 023 025 NT44N 433 000 075 N74173N 166 1 86 1-45
SNTZZAN 03303303 NT495N -85 080 0 75 N741T4M  1-00 1-B0 157
SNT4ZIN oo 0N N7436N 100 080 0 53 NT4175N  1-29 1:23 113
SNTL25N [EIRE IR NT4T00N  2-18 1-89 1% N74176N 144 144126
NTE2TN oI 03T 8N NT5104N 060 033 045 NTAIIIN -84 144 128
NTAZEN D43 043 0 W N74105N 082 053 045 NT4120N 144 144 1-H
NTL30M g 014018 NT410IN D51 051 045 N74181N  5-14 318 551
NTA32N 0 X7 037 032 | SNILION 657 057 053 N74142N 144 144 126
NT43I3M 041843 0-30 | SK7ASIIN D36 0B 0TS NTIBAN 2418 2141
SNTA2ZAN B57 D57 450 | SNTAIEN 218 218 144 5N7‘185AN 244 2 i)
T4IIN 043 041 037 | SNTATIAN 0 00 090 043 741 s4n 810 587
NT438M 041 041 07 | SNTAIEN 102192188 NTI‘IWN 23 2:50 24!
NT438AN 057 037 050 | SNTHIZON 105 188 092 NT4191IN 2:30 230 20t
T440N 028 018 D16°] SNTUZIN 057 057 050 N74192N 230 230 20%
NT4d1AN 083 -7 073 | SNTOIZZN 000 000 [ B] NT4193N  2-30 236 2 01
NT44ZN 085 079 073 | SN74T2IN 144 144 124 NT194N 172 1-72 151
NT443R 1033 121 111 | SuTose a9 ods oso | SNTAIEIN 14 1da 928
N74ddN 150 1-27 1113 5 59 048 060 N74196M  1-30 15 38
SNTAASN 218 216 188 | SNIMZEN 9 N74197N 150 354
SNTA4EN 796 2-18 1-89 | SNTAIZN 072 072 063 NT4158N 316 318 2
SN74474N 100 1-B1 15T | SNTI3ER 082 043 o-5% SNTA19N 20 288 252
ARGER OUANTITY AND O.E.M. PRICES PHOHE 1) 723 3648. PRICING OF
NH0¢ SERIES | CALCULATED ON THE TOT A NUMB R DRDERED
EGARDLESS OF MIX. S5NT4 . HIGH POV/ER . . . LOW POWER
ERIES IN STOCK . . . SEND FOR LIST 36, FREE ON HEOUEST ‘Low FROFILE
OCKETS 14 PIN ... 15p. 18PIN,. .. 17p. BPRIN...14p.

ASELECTION FORFULL LIST SENOFOR

EASY TD BUILD KITS BY AMTRON
—EVERYTHING SUPPLIED

Model No.

Radio contral recelver 29
300 4-channel RIC tranpmiiter 595
345 Superhat RIC recelver 5-95
450 TY sweep generator 123
&5 Simele iranststor tesder ' 1-40
115 8 watt Ampilfisr 390
120 12 walt amplifier 470
123 Stereo conltol unit 574
130 Mono conirol unit 360
605 Power supply lor 115 455
610 Powe: supply lor 120 455
815 Powes nupply for 2 5 120 5-73
230 AM/FM nerial amplifier 283
240 Aute packing light 5 80
275 Mic. preamplifier 508
570 LF generator 10Hr-tmHe 15 89
575 S0. wav neratgr QOHI-20Kh e 14 60
590 SWR meter 1285
20 MNi-CAD Charger 1'2:12¢ 400
630 STAB Power supply &-12v ¢ 25-0-14 815
590 DC motor gnezd Gov. 287
700 Electronic Chaflinch 700
705 Windscresn wiper timer a0
780 Acoustlc awlic 1975
780 Mwal Derectar {elecirenics only) (X 1]
790 Capacilive Burgiar alarm (1}
B15 Guilar preamp. 2%
840 Delay car alarm §15

615 CAP. Discharge lgnltlon for car engine
{-Ve Earth] 1315
Scope Calibratar 225

80
255 Level Indicater

15

525 120-180mHz YHF |:mer 11-30
715 Photo celk iwiich 170
705 Electronlc continuity tester 430
B60 Photo limer 132%
31 Slide projector autd. feed conirol 115
235 Acouslic Alarm lor driver T&0
Guarty XTAL ehecher 475

220 Sinrm Injecior 230
330 Vo 15 50
432 Toltllll 193
§70 Bufler Ballery Charger 655
885 Capacitive Cnnln:l Alarm 615
250 Electronic Koy 1875
820 Electronic Dinl‘ll Clock 58 50

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY

Prices correct at tme of
preparallan. Sublect to
ehinge without notice.

EXCLUSIVE—SPECIAL OFFERS!
MWLW CAR RADIO + or — Earlh with speahers and
fixings. £8 50 carr/packg 30p.

& TRACK CAR STERED (- Enrlh) with speakers, In
pods and Mings £12 50 carrjoackp 40,
POR‘I’A!I.E BATTERY CASSE TTE TAPE PLAYER

CAH LIGHTER PLUG and AQAPTOR for all catsetie
and radic ElT;iB voll output (late widih) £1 9% eath

ROTEL STERE HONES RH630 £4 %0: RH700 £5-75;

RH4230 £3 30, ROTAL RAND 154+15watt Sl!ruu Amleler
{Lint £52 001 £34 52

FREE BOOKLET

All types of
Transistors
Rectifiers — Bridges
SCR's— Triacs
Integrated Circuits
F.E.T.—Light Devices
OVER 1500 DIFFERENT DEVICES
ENTIRELY NEW 1373 EDITION
More Devices * New Prices
“ New Ranges
This is a must for all Semi-conductor
Users. (Ask for booklet No. 36.)
SEND FOR YODUR FREE COPY TODAY

T3]

TBALW S WATT IC

Sultable  altermatlve 1o
SL40A0 5730 voil operated.
£/16 OHM 5 warl oulput,
With cireuifa and data

STROBE TUBE
ZFET4A, Suitakle for Dec.
*13 Pratl.Electzenlcs £3-00

£1-30.  Gomplete  with S5T2 (D12) DIAC 259
printed €lrcult boards and gp_ﬁmn SCH e:tn‘a
eamponents £%35. IFTL £350

ZFT12 £4.50

4 SO oot
Uitrssonic Teansducers
Opersle a1 40Khz up 1o 100
rdu. Idea! remate Swlich-
hy ang stgnalling. Com-
pleje wilh cata irensmétter
and receiver new LC

with cirguits and data. 6

watt |1C  with printed
cireult 3 Circulls. Per palr £5-8.
oerat beard, B ol | Tap60 wilh sockel £120
i
- 8
ks
INs14 1C J015F 1 SEG

Inisgraled circult radio as
teatured by many maga-
zines (PW Jan. 73 Reprint
Rel, No. 19 1or 14p). £1:20.

I.C. slze complate with- I
deta price £1-70 each
(dlollurclnck circults ref.
Na. 31,

[ TILi4 LED 24p sa. 22p ea. pet 10 . %

'BUILD YOURSELF APOCKET CALCULATOR §

TRANSISTORS BOOKLET 36 TODAY, SAlnu BXCH s .
AAZI3 10p( BCIE2 11p | BYZI3 35p | OCI6 &9 gx;gg 1D (| Sl s Puir akal ADM microphones £8:86 artipackg 200 A complete Mt packaged In & poly-
ACIr Jip | BCYIE 850 | CEyinr s3n |oees 1ab o e syt (o=t NENCSOIEATIERYSAAING CASSENTE lt;mu conjainer and laking about
ACIST 20p | BCYs5 250 | GETNSTSp [ OCH t5p | ZTX500 159 | 2N3790 225 | PORTABLE CASSETTE TAPE ours 0 unembl-—-lhllolthlSIncuh
ACY17 35p | BCYID 15p | GETas055p | OC72  25p 2GaD1  &9n | 2NING 350 | prayer—{or car or carry around, £7-25 carr/packy 20p. C:Tr:."?“sﬂn‘::cgf'mf":""l:;“;""l:?:_'
Acvag @8n | BOYTL fp | LMIGK, o |BEN 36 o S e an [ ANIRaXEEOLRETRC A LEUL ATOR \WITHIREY| Biineldd el extacelite e SHIC L AT
AD181 39p | BD124 Aop | MATIZ] 0 25p [2NSI0  0p | gNA002 T4p HAMM‘“ BCHI1M Memory Version £375 frainio pack, pfinted circult bosrd.
D14z 39p | BD131 451 25p | OC140 85p | ZN¥a7 4Sp | 2N4126 150 - ectranie =°mun-m- pael Ske
A b | BRiis 23p | MyEM 50m | OCiT0 28p |2N1132 25p | ZNAATT 35p R AING UNIT for BCs BEHITU £243 (otole madel S0 s 2" winea
AENs con | BFigo 335 | MUES0 ésp | O 5 |aN130¢ 226 | 2NS457 Mp | BUAVER Hi0l " STEREC COMPACT RECORD | Free ol charge with the s o e
AF1i8 33" Ak 10 s p o o 2'N1E13 20p | 25001 300 PLAYER 2x7 walts. Complete with speakers {Limt | adyanced technologist ie o 32.page
AFi G| Bixiz e o | SFE 18 |iNtor toa | s50s8 wso | S0 o £199) Plus Ires palr of stereo phanes § booklst erplalning how to calculals
AF239 44p | BFX34 S5p MPF105:;p g::g 55p !“E;{; ::n 2%\5(].5! :Dp NBE\RﬂllRDAgGEESRECTIF[ERS Loge, Tuunenlgu. Sines eh{r T S
ASY27 d0p | BFXaa 27p | NKT21745p $p | & p | u 5p 4  iotlavte
S0 Bl S m | IS N 2 AR 2 80 U | BB SR ESTANG S coor. sue e | Price £19:95 4 VATLRS 0
H T 19 54 45p | 40408 5o | Anorosimaie. -
gg}g; ::: Brva0 ;E: 3‘:;&: 1:: 7IPI0A 588 fhaoes @ | i0ass isb | amia QUARTER AMP | 2 AMPS P.LV. LIVING SOUND LOW NDISE TOP QUALITY
SEi06 13n| BLY1s 625 | OAZ02 fop | T4P31A 61p |2N34s0 5O0p | ave 100 | BOZHCS - S0 BIY 1p | B2/05 v 3ip | CASSETTES MADE BV EMI TAPES LTD TO
BC108C up BS 15p | OC15 3p [ TIP41A 74p | 2NJ4s2 1490 | 40430 23p acrzsuu wo Py 13p B2/10 100v ibp.§ INTERNATIONAL STANDAAPS ESPECIALLY
BEN11E 16p | BUIDE 2:20 | O 1-24 | TIP42A %0p | 2N3525 80p dadxi B2/ 200w 45p | FOR HENRY'S. ALL POST PAID LESS THAN j
BC147 §2p| BY100 15p | OCZ3 48p | TiS43 28p [2N361e 59p 1 amp |;1|I;rl;ll|1o ggﬁgﬂ oo 3w EE‘CSESPHICES. COMPLETE WITH LIBRARY
BCIGSC 14p | BY127 15p | OC35 55p | V4054 25p | 2N3702Z 1ip yne V. Prica en, | E 0 B -
& s 2o [ FHE L& die. 3for |Bior | 104ar | 25 ter
i 4 AMPS P.LV. Ceo |£110 | e1ma ) £300| £E740 B!
Sind. mounting SILICON CONTROLLED 84/100 100v Sip q
TRIACS Jiisetessories RECTIFIERS B4/200 200v Sy | C90_|E148| K200 cada ] £1125
3 AMP RANGE | 5C458 200v £1-15 = Eﬁg $ ;ig Chzo |£180 | £345 | €550 €13 45
181 gggg ;gg: ﬂ‘;g DNE AMP (Tes) Pl V. i Eusod  6dv €180 Quantity and trade enqulties Inviled.
Brice CRS 1/05 top tHE L s & dia. LEARN A LANGUAGE—complete with pheaze book.
Tyoe P.LY. Esch |15 AMP RANGE CRS i[IDAF 001 0p P v German—French—Spanlgh—talan £1-38 per Course.
Scisa 100y Bop | SEI0A 100y £145 CRS 1/20AF 200v sp §AMPS PLV. o fE3ioranyd. ‘
SCa5B 00y M5p | 3TN0 200v £ &% CRS 1/40AF 400v “p B0 P E
2END iooe bon | SCS00 v £183 SRS 1/50AF S00v b4 a/10 120 Top
SCIIE o6v £1-20 | SCS0E 500w £273 THREE AMP (TMD) S bp A SELECTION OF
& AMP RANGE | LLIACS EE A 50v 40p gl wor eiw| INTERESTING ITEMS
Addilons! Types Ly 190y 40p THaIL k& cla. 2078 Compact franslator tesler  £6:35 H
28133 100v :29 20830 TRIAC cRS :ﬁ‘zg.ag 200¢ sso 0402  Bhotoelectrit ayatem T
SCHD 400y £1-20 (To85;  A5p ERoiako A hos o - E3310 Stereo mag. car). preamp.  £430 p & p 250 |
SC4E 500y L1-50 | 40669 TRIAC FIVE AMP 2 All prices corract Eu%nhune 1o_llzt:u teleshone ﬁmpllller £750 p & p 250
o n o s o g (Plasilcl e § s s wv  sop ot time of press  } (| M D s (AR
SCIBA 100v £1405 o5 Tsp gﬁ"’“‘ QDALY - 10% VAT to be yaﬂglllras;?::'ﬁmlch wansmiterjrecelver 1335
7 b mm t
3 Amp |5 Amg CRS /200 200v ﬁﬂg addad to all 0" Twin apring unit 4 For £330 : : g}g:
Tod3 5 Egg #% ﬂ\r ggp orders {UK only) 16 Twin spring wnil  Reverbs £585p & p 250
" P Vi y ’
SIXTEEN ame (T3 Export & UK sl ian e e ] R
] Egg }g:m ;Ep Manulacturees/ B2004 2 ¢h. Stereo mier E6TSphpidp
T aocv 1 Colleges supplied. 2;; :‘"- E::*;BWM"; own printed cireuits £1°95 p & p 20p.
4 ' 25
e SREMD E.bD.E. €043 50M 1-300 Mg e
|
; 5 RAD'O ELECTRONICS ZEMER DIODES SILICON RECTIFIERS i
E n |' , S FOREVERY | i B2xeyaaxes from 33 solt= § 1 ump serts s o a7, From 6 ea
13 walte 87 Minfature Tubulals INATS | 13 ama PLAOOI o PLEOOT lrom §p ca |
l‘l M ITE D PU RPU SE sendd, Frun: 33 volt—33 woit 10p sach. L |

EDGWARE ROAD, W2

See facing page 10 watis. Sind.

foraddresses

3 amp PL7O0]INS400 From 14p ea 3
Send lor full tist 36,

Maunting. 25 seried
&8 v2ile—100 volts 5% 40p each.
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ol satisfled custamers.
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complete

AND  STABILITY ARE

BY TEXAS

RELIABILITY

Onfo wwitch indicalor. headphanes sockel, separ
treble, basy, velume and balance conticis,

Iters, monofsterec switch, inpul selector;
Radio Turer, Aux. Can be altered for
Tape-head, stc. Constructional detatls
| 30p. Distributed by Eenry's throughoul

FREE — Teak cabinci with complete &it.
{+VAT+500 cam

Kit Price £28-50 «varess cam

lested £3500 (+VAT+50 carrfoacking), as flius-
1rated.

YELOPED

GINEERS FOR PERFORMANCE,
AND EASE F

CONSTRUCTION FACILITIES

Maw bullt and wsed by thousands
Features
slim desion overall size in cablnet
15!'1{2!'1’[ &-1C"s. 0 lrlﬂllllnﬂfi.

Now avalisble bulit and aated

well a6 in kit lorm. HIGH QUAH‘!FY
c-

DOMINATE FEATURES — DE-

EM-

a73

U.K's LARGEST RANGE OF ELECTRONIC COMPONENTS
AND EQUIPMENT AT BARGAIN PRICES
Latest Catalague price 55p post paid. Complete with Discount Vouchers

BUILD THE

TEXAN

20 4 20WATT IC STERED AMPLIFIER]
As leatured by PracHcel Wireleis 1972

 WITH PORTABLE DISCO EQUIPMENT |

EARN YOURSELF EASY MONEY,

DISCD MINI A complele porisbie diseg

BUILD THE NEW

HENELEG

STERED FM TUNER

A campletely ncw high stability sterec FM
tunar.
t

ns nnlrl!ea
8lc. Availsbla

Feaiurgs warinble capacily diede

al. Mo, % 30p.

L

. stabillser power supply, IC Decoder. high gain low nol

. LED indicators. Tuning meter. AFC, eas |o construct and s
tim modain design with fibre gl
kit to bulld ot ready built.
Overall size 8" 3 2]° %81, Produced to give high
parformance with a realistic
and consiructional defaila
Henty's are scle distributors UK end Eurcpe.

Kit price

£21-00 (4-VAT)

OR BULLT AND TESTED £24-85 (+VAT)

Hce. (Paris list

IF

. teah cabinet

LOW COST Hi-FI SPEAKERS

e

fited mize:/preamp, 2 decks all lacllities " £98%0
A sbove bul w'th Slider Controls E118 50
100 wat! smplifier {or above £49°50 I
SOLS100 00 wall mizerfamplilier with slidar [
canleols £68-00 SPECIAL DFFER
R?go.';omwal‘ll mll: mnllli#u E;_: :8 EMCI"‘IJ ;al --rl;l; range wpeakers (past 20p
wail miax mplifier 28 ar 2 pal u
EIOSR‘I'OHC.BT’:T‘IN watt mizerjamplifier £73-90 " Carlabro Reverberation Unil ;‘:31 m—:‘oo:m;-"‘fwin Cone 10 wett £220 g
400, 40 wall Mixer Amplifier £37.50 Dlaco antl-lecdback micranhane Sl “450 10 well Clo Twin Tweaiers 3, & or 15
800, 80 watt Miver Ampliliar £45 %0 Coll 150 we!t liquid wheel projector B ohms £3 85 each i
DISCO MIXER/PREAMPLIFIERS gy UUEETIC I LI LAy e EW 15 wall B ghms Cjo Tweelér £525 each
| {OP for up to 6-100 watt amp!ifiers) et oy My Dol Y C 0l 2 350 20 watt Clo Tweetors 8 or 18 chma £1-80 2,
S (aoas contraim) (35 | tpaners ' e SPERRERMITS team ete. 380
DISCO VOX (alider contrals) the eomalet 6in. Liguld wheels £550. Various c.msonu u 00 LU, E2450 pair
disco presm A Mini spot benk Mied 3 tamps Lnp 20-3 5" 40 walt £35 §5 g:lr
D102 100 whtt power amplifiar for sbave EA8:59 Aute Trilite Imin with flashersl LINTON 2 20 waty £1890 palr
D30L Mk IF 3 channel ke ssund 1o light . £38-80 A D ol Pl Tty GLENDALE 3 30 watt £32 95 palr
DJI0L Mk til Stidar Controra EA5-50 ;a2 o TR L) Ciaks COVEDALE 3 50 watt £5150 palr
DJ CISCLITE As 30L/Il +Vzrinble soeed “35':‘;: AKG,‘RESLOIDJ[CARLSERO]EAGLE - EE: E:g }:igg c:zp
DIMAMATIC 1 kW adjustable speed guto Mixers. Cablnets, C s and complere Sp @
b ad]uy] L £2500 Systems. Megaphon rniables, Public Add
_ Componcntsy. L= .
MINIATURE AMPLIFIERS POWER SUPPLIES TESTLEUUIPMENT S0 THEFIE UEBIENT
MU LT]METERS ﬁv | SE2308  Pochat Slqzr\:l Injacior
AMPLIFIERS {carr. cic. 20p). FDH EVERY (r,nrr. atg, 300 ﬂ\ ] SES00 Pochel Slnnllu‘lsl..rcr;:lp
4-300. 0-3 wall 9 voll £175 12 2:K.‘V Simiine  £595 (¢ 1-70 cart, 13p
f loa. 5 wattpvalt ‘,P{_ £310 | PURPOSE 20K/volt Stimi(ne VS DRI
s At J‘? £133 | (Al cased uniass stated chassin) CLITEG Gl R s TEG A Kdiivoltmetar %
= mH2 cam.
5&%‘,’“‘:?"‘-‘42’;?‘“ %‘, ﬁ;g 470C B[T1/9 voll 300 MA (includes Multi-Adaotor for [ TLH3ZD QKN“' Robust "'l“‘“ TESS 20 Range valve
410. 10 walt 28 valt SR 495 VUL BRI ) EiSpast? |0 T5RIvolt Steel cas vollmeter 19 93 carr, 40p
. , TEND  120hH1-500mH1 RF
E1208. 30 walt 45 val1 £8-75 Car Lighter Voltape Adapiors 300mA (State voltaos AT up fo 40KHy £495 GerdrEine
51210 B+ 215‘:4:.“. Il! voli AT o £r7 By, T vl L£193 sa. posl 25p U434 20K[Volt with AC 1793 carr. 40p.
e AT Tieea e SARECER U Tl | scoozienye vair soma E3tscam20p Jappe  SHUTTteRoes  £R 0D TEZD  20Hz-200Hz Audic
gﬁg:; z$++’|:.\:llﬁ‘grli:‘ezlmlgn:nimlr::IE ﬂ:;‘; HC24R Stabiltsed verion £4% carr, Wp U4 gﬁ}"::l':c current, ‘ '"""". 3car Ton
PROJECT 605 KIT £19:85 P50 8 volt 300mA £2:20 pos| 20p || na3ss Plus Built In SEINA Delure Signll T::rc.z'us-
PROJECT 803 £35-95 b i istar {esler | y
SPeLS STAD Ster o BO/P2S = P11 74 voll 500m A (chassis} £2'M posl 20p HLICLACH £1056 SE400 ;glh-.rﬁ_nmyﬂ.f sub, f
g;gﬁ gg!glerlo gim gzﬁ P15 2828 volt 1 amp (chasais) £2 80 pext 200§ Mode! 500 30K/Volt £9 55 i ] “.gs s 207
Ll P1080 12v 1 amp (choasis) £4-50 posi 200 - -
P1GE1 45v 09 amp (chassis) ersopost20p | NEW REVOLUTIONARY
NEW SIn CLAIR PHDJECT 80 P12 4j-12 voll 0-4-1 amp erspastdes | SUPER TESTER 680R
il:m ;mf»‘mﬂlﬂer E}"ﬁgg SE101A 2/8/9/12 valk 1 amp (Stab.} £12 50 post 25p The completa testing system
M40 15 wall Amplifier £5-4% RP184 &/13/912 1 amp (Steb.) £12-%5 posl Mp Yolts AC=11ranges Irom 2V 1g 2500V
P50 25 watt Amalifier £6 95 g;(n‘lru DCw13 ranges from 100mV 19 PR CE
P25 Mod, for 1 on 2 740 £4"
:zs Mod. (S Tab) 1 on £ 240 £158 AmgIDC 12 pet flam S0 OYEA £18.50 ¢
d. (5 T 1 2 Zi £7-5] mp - angesfram 200u
T%BA:.;FO‘RME‘I?)FO"; FZBSU £3.85 GARRARD BATTERY Ohmy=6 ranges from one lenth of ACCESSORIES
NEW FM TUN £11°95 TAPE DECK Ohmio 100M0 Transistor teater 100
STERED DECOOER £7-45 Reactance=1 range lrom 0 to 10MQ Etectronic voltmeter 10 00 l
All items pasl gald, GARRARD 2 wsperd ¥ Capacliy=8 ranges (rom 0 1o 500pF  Ampclamp 1-95
“_‘,ﬂ.—, . woll 1a¢e decks. Fitled and from © 1o 05uF and from 0 (o Tempatsiure piobe 1195
recordfplay and osellla- 50 DO0pF Guads meler 185
SPECIAL tor/Erase hcads. Wind Frequency2 nnun from 0 to 500Hz  Signal Injector 585
and rewind conlrols. and lrom 0 to Phase Sequence 503
PURCHASES Takes up ta 4° spools. Dalpulanuua-ﬂrnnneslovmﬂoov EHT Prahe 505
= Brr':u:‘ ‘;uc\?- ﬁamnlotn Decibals = 10ranges from ~24t0+T0dB  Shunts 25/50/100A 450 a2eh
w ta fculls,
UHF TV TUMERS 5 3
UHETY,TYNERS |, e EXCLUSIVE TRANSISTORS/
Brand new transistorised geared
tuners for 525 line Receiver IF DECCA SEMICDNDUFTDRS "
oulpul. £7 50 post 200, U.K.'s largest range for avery applica-
s ) - TOP QUALITY MARRIOT KEI-I-Y 1lon. Smalt guanlity discounts, Also
SLIDER CONTROLS TAPE HEADS SPEAKERS Trade, Expart and industrial enqulries
FIBRE OPTI cs 5 G N SR, CELE q rulltzd. I.ahlul stochk list {R+4, No, 30)
8Imm stroke high quality or ificludes valves on requedt.
091 diam. Mono Filament £1-50 per 25 metre reel. controls compiete with | TRACK  STEREQ. 37 ;?n.‘”‘" :"i:";‘:‘;bzw':lr“’; & ':fl'::‘
0:11 diam. 64 Fibres Sh=athed, £1 00 per metre, wnobs {post, eotc.. 1%p High Impstancs £250. Domed MF radiator plus crowsover
SRESYSNS mmifdl T M ST ¥aiL T Ve T any ouaniiiy). '18' Medlum Impedance £12 50 par padr of syatema (carr./ohg. |
AT = v R gﬂu%-“l nl;.:‘n S;*Id‘mlg:(n ;:2':0-;.3(5‘ E:::- R;WLE‘T’? 40p3 or built Into veneered cabinats, HI-FI TAPE
d & ce co tat - . ' . . T m ecor : e
fma’et Soraet: Bk O Sublect o chanue winout § B0K. 500k, 1 Meo, 35 | Erase. law imp: 755 pair, | By 18X1EXCln L1050 pllv (eat po IDMENT ]
snallce. 10% VAT 10 be edded to all orders. Expart cach, Erase Meads or "I? 1l . .
Supalied. q fnged Log ded tip | and a6 Lroo.cey 2uack | Efectronics Supplies .
HENRY'S CATALOGUE & mone. Hi Imo, £ U.K."u largeatrange wilh discount and

Dua 1o rlpld prICI changas, ahortages o1 paper and
raw male 4. all prices In the existing calalogues
no Tonger .pply Call or phona for .atesl prices. A
new catalague wi'l be avadable for Aug./Sept. 1974,

EDGWARE ROAD, LONDON W2

230K, a3p each. (Qulml
discounts avall
Complete wllh Imohl

404-406 Eloctromic Compononts and Equipment 01-402 8381
309 PA - Disco - Lightlng High Powar Sound D1.723 6963

303 Bargains Store (Callers only)
Home and Car Entertamnment Cenlres London and branches now open
120 Shafteabury Auvenuea, London VW1 01.437 9692
104 Burnt Oak Braadway, Burnt Oak. Edgwaro 01-952 7402
1%0-194 Station Road, Harrow,Middlesox 01-663 ?788/%

RADIO
LIMITED

Fraae Hoad lor “83' 74p.
(Pont atc., 15p any quan-
tity.)

Specialisis In elecironics for more
1han 30 years, Trade and industry
suppiles—cvery lype of component

and equipment.

354-356 Edgware Road. London W2 01-402 5854 /4736

demansir
stock et
Phona 014024738 Tor Barel
Card Direct orders and |a

Aill mail 1o
303 Edgware
Landen W2 1

ns

& pm six days

lor callets.
on reguest {Rel, No.

Lajout

&yl Actes
st pric

Road.
Bw

Al stores open 9 am fo

a werk

Hi-Fr — Tape Equipment

Drscount Stack Lest
Free ol o stores
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CW. FPLEASE. FOST AMD PACKING
PLEASE ADD 10p TO ORPERS UNDER £2,

Catalogue which contains data sheets for most of the
companents listed will be sent Iree on reguest.
10p stamp appraciated.

CALLERS WELCOME
MON.-SAT. 9 a.m.-5 p.m.

PLEASE ADD 10% V.A.T.

RESISTORS

W Iskea high stability carbon fm—very low noite—capless

V:P .

constructign. JW Mullard

CR25 carbon him—very small body tize 7.3 x 2-5 mm. W 2% ELECTROSIL TRS.
Power Values Price
watts Telerance Range available 1-99 1004+
it 5% 4.761-21.2M0 E24 Ip 0-8p
¥ 109 3. 3MG- 1M EN2 Ip g-8p
§ 297 1002-1M02 E24 3.5p P
¥ 10%, 102-3-90 E11 1p 0-8p
+ 8% 4.70-1M0 EI2 Ip i0-8p
4 10%, 131082 El2 6p 5-5p
Quantity price apglies for apy selectian. lgnore fractions an tetal order.
DEVELOPMENT PACK
0.5 watt 5% likra resistors 5 off cach value 4.70) to 1ML
El2 pack 325 resistors £2-40. EX4 pack 650 resistars £4-70.
il
POTENTIOMETERS
Carbon track 5ki2 o 2MQ. log or lincar {log $¥¥, lin }W).
Single, [1p, Dunl gang (stereo), 40p. Single D.P, switch, 14p.
SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 50002 and detades to SMLX Horizontal er veracal P.C. maounting
{0:1 macrix).
Sub-miniature 0-1W, 5p each, Miniature 0-25W, 7p cach.
—

TRANSISTORS

ACIO7 15p AFI26  20p BFII5  25p DOC42
ACI26  11p AFI3%  12p BFI73  20p OC44
AC127  I5p AFI78  31p BFi77  28p OC4S
ACIZ8  I5p AFI80  4op BFi78  32p OC70
ACIIl  I11p AFIBI  40p BFI79  32p OCT7I
ACITZ  12p BCIO7  13p BFIBO  31p OC72
ACI76  I5p BCIOB  12p BFIBI n2p OCsl
ACIS? 22p BCIOY 12p BFIS4  14p DCBID
ACIBE 12p BCI47  12p BFISS  14p 2N2edé
ADI40 SOp BCI48  12p BFIS7  I5p 2N2904
ADI149 d4ip BCI49 12p B 32p IN292
ADI6l  33p BCIS7  l4p BF7S0  20p 2N2054
ADIEZ 36p BCISB  l4p BFFS1  20p 2N3QSE
AF114 20p BCI39  14p BFISZ  20p 2N3702
AFIIS.  20p BCIB7  2Ip BUTIOS 225p IN3703
AFIIE  20p BDI3I  75p OC26  45p 2N3704
AFII7 20p BDIZ2 75p DC28  S0p IN3705
AFIIB  38p BDi33 75p OC35  50p IN3706

13p 2IN3707  12p
Ilp IN3708 10p
I2p 2N3709  llp
12p 2ZN3710  1lp
12p ZNITIL  1lp
12p IN3819  31p
12p IN4062 llp
12p 2IN4286 20p
&0p 2N428%  2Wp
20p 40360 35p
I0p 40361 5p
Sap 40361 40p
&0p 40408 40p
13p ZTXI108 I5p
11p ZTX300 ISp
13p ZTX302 10p
12p ZTX300 15p
llp ZTX503 20p

ZENER DIODES
400mWY 524 3.3V to 30V, I2p.

WIRE WOUND POTS
3W, 10,25, 50RRand decades to 1ook_n. ISp.

— o ——

DIODES
RECTIFIER SIGMNAL
BY127 1250V 1A 11p 1 QABS p
1N4001 50V 1A 7p QA0 Sp
IN4002 190¥ 1A fp QA1 Sp
IN4004 400Y 1A Bp QA202 Tp
IN400& 8oV 1A op [N4148 5p
1N41007 1000V 1A 12p BAILI4 8p
BRUSHED ALUMINIUM PA NELS I
!ﬂn x 6in, 28p: 12in x 24in, 10p; %In x 2Un, 7p | THYRISTORS
SLIDER POTENTIOMETERS
Bamm x $mm x 16mm, length of track 59mm, ANS060 S0V 0-BA  30p
SINGLE 10K, 25K. 100K log. or lin, 40p.
DUAL GANG, 10K + 10K ete. 10f. or lia, 60p. IN5064 200V 0-BA  47p
KNOB FOR ABOVE, I11p. ¢
FRONT PANEL, &5p. i 106F 50¥ 4A a0p
18 Gauge pancl I2in x 4ia with slots cut for use with

106D 400V 4A &5p

slider pots. Grey or mate biack finish complets
with foungs for 4 pots. l

MULLARD POLYESTER CAPACITORS C296 SERIES

400Y: 0-001uF, 0-0015uF, 0-0022pF, 0-0033uF, 0-0047uF, 1{p. 0 O0LEUF, 0-01uF, 0-0154F,

gO;J;;F.lg-O!!uF. 3p. 0-0474E, 0-068uF, 0-1nF, 4p. 0-15uF, &p. 0-22,F, 74p. 0-33pF, 11p.
-47uF, 13p.

160%- 0-DIuF, 0-015pF, 0-022pF, 0-033uF, 0-047uF, 0 068uF, 3p. 0-1pF, 3ip. 0-15pF.

43p. 0-22F, 5p. 0-33uF, &p. 0-47pF, 74p. 0-4BuF, Flp. 1-0uF, |13p.

MULLARD POLYESTER CAPACITORS €280 SERIES

250¥ P.CC. mounting: 0-01uF, 9-015aF, 0.022uF, Ip. 0-833uF, 0-047pF, 0-0LEUF, Jip.
0-1uF, 4p. 0-15,F, 0:22uF, 5p. 0-33uF, &4p. O-47uF, 8ip. 0-68pF, 1lp. [-OuF, 13p.
1-5uF, 20p. 2-2:F, 24p.

MYLAR FILM CAPACITORS 100 |
0.001F, 0-002uF, 0 J0SyF, 0-01:F, 0-02pF,
24p. 0.04uF, 0-05pF, 0-068F, 0-IuF, I4p. l

CERAMIC DISC.CAPACITORS
§00pF to [10,000pF, 2p cach.

ELECTROLYTIC CAPACITORS—MULLARD OI5/6/7

(uF/v) 1/63, 1-5/63,2-2/63, 3-3/63, 4.7/63, 6-8/40. 68163, 10/25, 10763, 15/16, 15/40, 15/63,
22/10, 22725, 23/63. 336-3, 33/16, 13(40. 47/4, 47/10. 47/15, 47/40, £8/6.3, €8/16, 100/4.
10/10, 100/25, 150/6-3, 150/16, 220/4, 220/6.3, 22016, 330/4. 6p. 47/63, 100/40, |50/25,
220,25, 330710, 470/6-3, 7p. 68163, 1S0[40, 220/40, 330/16, 1000/4. 10p. 47010, 660/6-3,

11p. 100763, 150/63, 220/63, 1000/10, 12p. 470/25, 680/16. 1500/6-3, i3p. 470140, 680/25.
1000/16, 1500710, 2200/6-3, 18p. 330f63, 680/40, 1000/25. 150016, 2200{10, 3300/6-3,
4700 4, 2lp.
SOLID TANTALUM BEAD CAPACITORS 12p
O-iuF 35V 2-2uF 35V 12uF |6V
0-22uF 35V 4-7uF 35V BpF 10V
0-47uF 35V &-BuF 25V 47uF &-3V
1-Quf 35V 10pF 25V 100pF 3V
VEROBOARD JACK PLUGS AND SOCKETS
3 g1 0-15 Standard sereened 18p  2-3mm Insulated  8p
%* x 5* 11p 169 Standard insulated [2p  3-5mm insulated 8p
1 x I:P 1‘” Stereo seeeened  35p  3-5mmscreened  13p
gi & g’ 4p I;P Standard tocket 15p  2-5mm socket 8p
171:2!‘ %;: 57';P Stereo tacket 18p  3-5mm socket 8p
I7EcBin | ieop 78p D.I.N. PLUGS AND SOCKETS
17 x 5 (plain) — 8p 2 pin, 3 pin. § pin 1807, § pin 240°, 6 pin
17 % 32 tplaga} — &op Plug 12p, Socket Bp.
|7!" 2§ (plain — 41p 4 way screcned cablc, 15p/metre.
2% x 3 [plain) — 12p & way screaned cable, 22p/metre.
P?.i x 3% {plain} — !I';p
im insertion ool S5Ip
T T el 1S BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p 9% mains power tupply. Same size 25 PPS batcery,
= —
LARGE (CAN) ELECTROLYTICS
1600uF 64V Tdp 21500uF 64Y EBdp 4500uF |6V S0p
2500uF 40V T4p 1800uF 100V £2-40 4500uF 23v  £1-48
2500u:F S0V 58p 1200uF 16V S0p S000uF 50v  L1-10
HIGH VOLTAGE TUBULAR CAPACITORS—I1,000 VOLT
Q-0luF  lop 0.047uF 13p 0-22uF 20p
0-47uF 22p

0-022uF I11p O-1uF  13p
POLYSTYRENE CAPACITORS 160V 24%,
10pF to |,000pF EL2 Scrier Values, 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GOI is the warld*s first semiconductar that can ¢onvert a concentration of gas or
smoke Inta an elcctrical signal. The sensor decredges |tg cleetrical resistance when it
absorbs deoxidlzing ar combustible gases such as hydrogen, cerbon maenoxide,
mechane, prapane, alcohol, North Sca gas, as well 83 carbon-dust containing air or smoke.
This decrease is vsually large cnough to be utillzed withowt amplificatien, Full details
and gircuits are supplied with each dececrer.

Dececter GOL. €2, Kit of parts lor detectors including GOl and P.C, board but excluding
cass. Maini operated detector €5:200 12 or 24Y battery opceated audible alarm £7-30,
As above lor PPY battery, £6-40.

PRINTED BOARD MARKER 97p

and immerse the board in the sichant. Oa ramoval the ¢ircuit remains in high relief,

TRANSFORMERS HEAT SINKS—REDPOINT THERMISTORS LINEAR IC-s
2W 2d4p AW d5p TOS Clip 5p _TO1 Singlc §

All have 240V Primary IW 3&p EW wpp TOIR Cli: 5: TOI Dn:fﬂ[; ag VA 1005 15p 70% 14 pin DIL 40p
MT 3072 0—12—I5—20 2430V 2A  £2.85 4
" . = : METERS £1-90 VAI026 ... .. 1%p 741 B pin DIL 40p

TS0/ 0192 flls DR A 5Ll 14~ Scale 500uA. ImA. 10mA. 100mA VA 1033 15 ALY, DI
MT S0/l 0—19—25—33—40—50¥ [A  £2.58 4 e < L] § P 723 14 pin DIL 95p
MT 507 0—19—25—33—40—50V 2A  £3.50 WAVYECHANGE SWITCH 13p ey P =F 747 14 pin DIL 85
MT co/jMNn 24304 ieEau M AR caiig W) le—t2W,  3e—AWIELe s 4p—aW. ik 50 | e pebIL L. 45p

P
MT 60/ 0—24—30—40—48—60V 1A €280 [ ROTARY MAINS SWITCH 31p YA T 5P| o1 Sockets 14 pin and
MT 6072 0—24—30—40—48—60Y A £1.80 DP. 2A. RE €035 16 pln .... lép
ALUMINIUM BOXES BULGIN MAINS CONNECTORS
ABT 2 xSy ABI4 7"%5 x4 IPIN 1§A CHASSIS PLUG I
1% 5§71 Ty p | IPIN1}A CHASSIS SOCKET .... (8

ABS 4Tx4"xly" .. ABIS B"x6°%3 LINE SOCKET 3p LINE PLUG  ........ 13p
ABY 4Tx2fxlg” .. ABIE 107%7" 23" IPIN3A CHASSIS PLUG 1op
ABIO 4”54 % 14° .. ABI7 102447 2%3" ............ 108p LINE SOCKET ...... K | DR | GBI e L
ABII 4"X2{"x2° ABIS 127 %5"x3" IPINSA CHASSIS PLUG ...... I4p UIRIHAUES oo ap g 228
ABIZ 37X27 K1 eenenneierennn Mp | ABIS 127 xE X3 160p LINE SOCKET ...... 18p | 2PINSA LINEPLUG .......... 20p

Drew the planned circuit on to a copper laminate basrd with the P.C. Pen, allow o dry, |
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TRANSISTORS & DIODES

2N1547 . AC128.. ... ..... 20p OAS..............20p
2N154S | AF11S .. o 0A10. . ... .. -25p
2ZN1842 | AF118. . RASBCHAF
2ZN1557 ... AF117 .. BOOPIY .-+ .50p
2N1308 |, 0Cc3as5... RAS3IDAF t000v Av,
2N3054 . 0caz._ _....... 1.58 2 fo1 BOp
2ZM3055 O e STC Wite ended 400PIYV
ZN9BS .. CV7006/0C72 .20p 13 4 far 50p
ZN1046 . 0OC75. 25p IN3193 .......... 13p
2N6322 | 0Cc?7. ..«45p IN3194 .1dp
ZN4427 . 0Ca3. q .. 28p IN3255 .20p
2N3375 . 2N356.’0C1 39 .I.Sp
AC1 26 Gell‘lO -20p
106,"2N711 B .43p
RI:A PH DTOM ULTIPLEER CNOIJEB BRIDGE RECTIFIERS
Checked and tested, . ... ..£37.50 1840K0D5 50v 4a, v.....9Bp
RECTIFIER STACKS SWITCHES
GEX541B1P2 ... ..£6:38 Edwards High Vacuum "Speedivac™ modal
GEXB841BtPY .....£3-50 V¥5K1B range 25-760 1011 contact ratings
GEXB4102P1 ... .£3-80 250v. 5a. voluma 4-2 ¢u. cm, max. working

GEXBSINBIPIF. .. £4 00 presswia 15Ibfsq, in. gauga net mium

GEX54THP3F,....£8 Q0 .£6-20

SXI51NIBIPIF .. .£6-Q0 15 LE110
Stackpale min, racker $25v. 10a. 250y,

INTEG RATED CIRCUITS TI:;IIHI Rocker 12v....... " :gp

Socurex 5000 press button 280v. a¢ .. £4-20
DIGITAL COUNTERS
Yeader Root Mech. Raset 4 dig, . #0p
Hang#flet Roset & dig, 130v. Type 400
mounted on Paxalin panel complete with
2 tocriflais CCL suppiessor
STABILIZED POWER SUPPLIES

Advance PM47 0-15v.. -.£18.580
RELAYS
R ~ I Varlay Min. 70002 12v.. ... ....50p
CDAMMTAE ......E3 86 Slemens Min. 12/15v,....... 80p
CDA0ATAD _£3.86 Magnetic Oev. Type S95E .£2-00
8R Tyoe M51 240, 85p
" THYRISTORS KEYBOARDS

GEZN1774 200v. 53.£1-20 ICT Numerical................ .£3-80
CR1-021C 20v. 1a. . .25p tart, 35p
CR10-1018 100v. ICL Alpha Veslfler (PN7035130)....£27-50
1.0 G v oo o £1-00 cart. £1:00

CR10.02110a. .., £1:00 ELECTROACOUSTIC UNIT
CR10-408 10a..... £1 00 6 watt (peak) Amplifler 240v. AC. with

CR10-05110a. . inputs for Radie. Tape Recorder. freq.
response 80-12,500Hz, bass snd irgble
BTX 92 1200R 15.1:2 conirols. 2 apeskers, Dimenslons 265 x

235.x 580 mm. Nat weight 10Kg. Ideal lar

STC 3/40400v.33.. . . 50p education seminars erc. £12 00 incl. carr.
CONNECTORS

McMurde Red Range. Plug RP24. .. ... .S58p

McMurdo Red Range. SKT RS32. g - ...90p

Eng. Elact. Edge. 3& way O-2 Inch . .. 4 .£1 00

Sylvania Edge. 48 way 02 inch ... ... . _. -pair £1-40

Uitra Gald-plated Contacts. 0-1 Inch Type 10M 54631263C 38 way. . ..pal £2 00
20 way....pair £1 60
DIGITAL MAGNETIC HEADS P.Q.A.
210028 RCA.. . ........... g 303462 RCA.............. 7 TRACK
259019 ACA.... . 1215872 TYPE$301 .

257124 RCA.,.. ... 5007621 POTTER. «7 TRACK

282812 RCA. ... 19467 EPSYLON. ... .B TRACK

303489 RCA. .. .. 76815/948 BURROUGHES 9 TRACK

FIV2ZTRCA............. S5526230Ri 12/101...,..12 TRACK

303465 RCA. 10 LB51922 DRI FR3000....16 TRACK
CAPACITORS

Daly Elscirolytic 9000 wf 40v, BOp; Wego ooner 4ul 400v 60p; Dubller

Metallised Paper Tvps 428 10Qu? 150v. DC 50p; R.1.C, wpe 1297 1,Buf 440v.

AC 3Sp. TCC Yisconal O-1utf 1500v. OC 50p.

MOTORS

GEC fractlonal 1/12 hp 230/250v 1ph 5Jc 2850mm. . LE3-80 carr, 57p

E.E. hp 230v.50c 1ph 50¢,1443mm comalata with cap 80/100ut 275v. ., .£13-00
arr, £1-00

3 phase 2HP molar 680/50¢.. 1800/1500 RPM, 208/220/440v,... ... ... £21.60

FANS. CENTRIFUGAL BLOWERS
Alrmax Typa M1/Y3954 (3 blades) Cast
Aluminium alloy impeller & casing (corres-
oonds to curten! type 3965 74°°) 230w,
1ph 8Oc 2900rom Class “A™ |nsulation
425¢im frec alr weight 94tbs, inel. p.p.
£271-00.

Woods Aciofoil short casing type “5'°
2700mpm  220/250v 1ph 50¢ 6 plastic
Impeller incl. p.p. £11-50.

Woaods Aerofoll Code 7.5 280K 200/250v.
1:0a 1ph 50c 2700rpm 74" impelsr 14
blades inel p.p.£13-50,

Service Elactric Hi-Velocity Fang, suitable for Gas
combustion Systems. Steam sxhaughng, Pnsumatic
corivaying. Cooling Elecironic equipmant, Ait blast
tor Oil burners. Sacomak Model 365 (cotesponds
1o 575} Airblast Fan, 240v Iph S0¢ ©-75hp 2850tpm.
contifuous 160¢Im 12 In wig, nelt weight 44lb,
orice incl. cam. £41.00. S-cnmlk model 350 250y
1ph 80c 0-188hp. 2800 1pm continyous 50cim 2 in,
w.Q. nsl weight 34ibs, price Incl. carr, £28 00.

Alr Controls typa VBLA 200/250v 1ph 50¢.110cim
1rae air wefght 7§lbs prce incl, p.p, £14-50.

Typs VBLS 200/250v 1ph 50¢. 172 ¢im fico il
‘Welght 104Ibs, price incl. p.o. £98-B0.

Witliam Aliday Alcoss Two Swge Vacuum Pump
Model HSPOB Bhg up 10 29 [n, mercury rpm 1420,
E.E, 3 phasa induction, motor {hp cont. 220/250v.
380 4a0v. £21-00incl. carr,

Gast MF4. Yacuum pump 0522.P702-R25%.
Molar 110/120v. A.C. 1 ph. 80c 1725 rpm, Class E.
10cult ta 10in Metcury in 2 mins maintaing vacuum.
635mm Maercury. Or as compressor 10psl i, or
i 135 psi cont. £28:00incl. can,

Whera p.p. not advised add 10p par £ handling and post {in UK}, Cash
with order. Pa:sonal caliers welcome.Open Man..Wed, 9,30.5.00 Fr.-Sa?.
9.30-5.00. Free Car Park adj). PRICES SHOWN ARE EXCLUSIVE OF V.A.T.

W. & B. MACFARLANE

126 UXBRIDGE ROAD, HANWELL, LONDON W7 35L

WW—108 FOR FURTHER DETAILS

ays

NSFORMERS

SAFETY MAINS IBOLATING TRANSFORMERS
Pri 1201240V Sec 120/240V Centse Tapped & Screenad
VA Weight . P&P
(Wﬂ'ls) r? or
312
5 4
8 0

o
5

23 5X174x19°7
WoxPExXW l”!!
AUTO TRANSFORMERS
Slre cm, Auto Taps

FRBRBSE
R-A-1-1-J-1--7-]

0-115-210-240
0-115-210-240
0-115-200-220-240

Mw e

= mann™

2 b
i
28X 134X 181
CASED AUTO TRANSFORMERS
clned tranglgrmar, with mllmlud and two 118V ouliet xochets, £5 44,
20 Watl verslon. E2902. P &

LOW VOLTAGE TRANSFORMERS
PRIMARY 200.250 VOLTS 12 AND/OR 23 VOLT RANGE
Ampy. nmw Sirecm. Secondary Windings
or
023 B l.x 9'! 13 G-IIVI|025AK2
o3 O-SA X2

PO A O O O 0 O L D s
SHBRR A @R~
b T
- - s
f35R5038qER

[y
g -

172x 183X 140 0-12V a! 304 K2
3¢ VOLT RANGE
Size cm. Secondary Taps

0-12.15-20-24- 30V

FE
25

"

NOQNMO e

Soanawn_o
[=g=F=Y-R.0-F-F-¥"]
WD S Py~
Smaommna
HaleNEsss

50 VOLT RANGE
Secondary Taps

0-19-25-33-40-50

5

e
faggasne

——

172%127%140 o wm
Sirecm. € VOLT RANGE

T0x% B-IX E1 0-24-30-40-48-60V
T

CREALw—O
Sooasdam

e
3
E
28

uénéi&-’cé"

t3n -
NG OEEE N

[T

0
MINIATURE TRANSFORMERS WI‘I'H SCREENS
We. Sicecm. VOLT.

HOmEwawmao
GoODOGSaaw
~
EZERIZES

u

o

b ar

“m

O L

b
=3

g&rE
35

E>EEE >8]
warReaaiiBasran E
222538

500, 500
1A, 1A

1O LT b 10 bk k
BEgENsEn

AR
-
- R

BERTTRTT 0-15-27, 0-15-27
ATTERY CHARGER TYPES
PRIMARY 200-250 VOLT (Secondary 2V, 6V, 12V)
Nﬂ'. Amps. Welgh Sizecm.
6.

8% &1 ]

7% 77 Please nole. thase
9% 46 wnita do not in-
107X 38 cludo recliflers
02X 118

™
o
.=
"8uw

7
A
g-
9-
14-

5
9
-0
-
5

X
x
X
X
x

41

753

*Carrigye vin B.R,5,

Also stocked: SEMICONDUCTORS e VALVES
AVOMETERS & ELECTROSIL RESISTORS

PLEASE ADD 10% FOR V.A.T. including P. & P.

BARRIE electronics
3. THE MINORIES, LONDON EC3N 1BJ
TELEPHONE. 01-488 3316/8

NEAREST TUBE STATIONS . ALDGATE & LIVERPOOL ST.

WW-10% FOR FURTHER DETAILS
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C. T. ELECTRONICS

267 ACTON LANE, LONDON

W4 5DG 01-994 6275

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

WAREHOQUSE
20-24 BEAUMONT ROAD, W.4,
SURPLUS COMPONENTS. TEST EQUIPMENT, erc, etc.

THOUSANDS OF BARGAINS

Tost Equipment ¥ Oscitloscopes % Sigmal Gencrators % Counters
Cabinets taridns + Meters ¢ Transmitters % Roceivers % Power
Supplies Laborusry Eqalpment ¥ Galvanemcrers % Audio

ACI0? JE3 15p | OCTT 49p |-ZTX504 50p | 2N2907 300 F : L
AgIQS MJE 371 M; oca) 5p | ZTX531 atp | 2NZEZEG  13p Equipment % VYideo bquipment ¢ Meters ¢ Bactery Chargers
ACI28 mg;go sgp 055 gp sz1550 3%;’ ::g%ﬁsi gs Motors 4 Ete. 9 Etc.
ACIZ7 1 T p | 1N914 3
ACI128 MIEZ93  £198 | OC139 4o | 1Ns18 o | 2N30es s 20 TONS OF ELECTRONIC EQUIPMENT
?g:;g Mﬁiﬁgﬁ :g: g(c::;g is’; m% !: 2N oo: Rasistors Jr Relays ok Capacitors g Switches % Transiermers
AC1ae MMITI2 &p | Oc1H 25p | 1N4003 p | 2N3702 4o Maoters Y Potentiometers J¢ Component Panels 4 Semiconductors
:gua m:::g% 45p | DC200 ggu m‘mﬁ :gs §ﬁ§§8.“ :;: Cable values ¢ Erc. % Ere. ¥ Ete.
149 201 p i
A (2NE45T) asp | Do 58 bocd 13p 1 2N3T05 120 Regret no lists available. Personai callers only. Cash and Carry aniy.
AD1E2 PF1 C205 20p | {N40O7 14p | 2N3700 12p
AF114 (2M5458)  4dp | TIPMA S0p | 1N4148 7p | 2M3z0? 12p ] :
MR (TESY e omlaw s Bl
AF11 2N5450)  40) P | 2NG P
AfIIT (Hégg P Tieiza 5B | aNeis A ELE 2 AUDIO ACCESSORY SHOP
F118 N 25p | T 05 | 2N D i
AF172 Nﬂ:g: Zomi| TiP3eA ggg zm;gg.m :gp g:gg:g Eﬁs;pn 17 TURNHAM GREEN TERRACE,
BA102 N sop [ TIPASA 35 | 2 p
BATIZ NKTT3  25p | TIPIA  £365 | 2Na0 205 | Nz p CHISWICK, W.4
BAl14 NKT7? 23 1PA1A p | 2N1132 P D
BC197 0AS 252 TIPaza 95p | 241302 20p | N304 np YALYE AMPLIFIERS
BCI0B QAlD sop | TIP20B  60p | 2N1303  20p | 2N3sos  22p oo d .
e, s el | Sl MR | v o
1 12p | IR p | 2N1 P
aoes BAN  Gm|Tei mniEWE mRlmae me | e O  AMPLIE
! B P
BCI49 QAo 105 | Tir3em  £173 |2nias 350 | Dheres 1o TRANSISTOR AMPLIFIERS
BC157 CAP0 10p [ TIPASB  £290 [ 2N1302 Bp FAL Phate W, , £3993 | FALPhose 100W, ..coooennnnn £69 85
BC158 QAN 10p | TIP3SB  L3-B0 | 2N1613 25p | 2N4286 1ip
BC159 QAZIO Bp | TI T5p | 2N1TH 25p | 2N4287 15p DISCO CONSOLES
BC169C QA1 350 | TIPAOC B5p | 22150 $ip | aNeZsa 15p FAL Dlato Mk. 2............ £5298 FAL Power Disto .......... £123-15
BC182 octs wp | TIPNIC 0p | aN221T 50 | Jyi7me 150 (with 70W. rma. Amp.}
BC183 ocCig §3p | TIPA2C  £1'10 | 2N2218 L e 18
BC1% =] sip | TIPRAC  £135 | aN2ote Bp "
Y ggm & |Teac | mum,  BR|an  Cwe HEAVY DUTY DISCO LIGHTING
n q ] -
e TR i Ak L Lougsiianiny s S
] . .
BC219 ac4s fon | ZTH01  15p |2Nzms  giso | fheH ELY * SPECIAL OFFER PRICE % iy esEligadl eas
BCY30 ocn 17p | 27300 15p | 2NZI04 p P guil:b:idfﬂflﬂ A
BC Yl Qc 25p | ZTX500 160 [ 2N290S 45p | 403481 50p Decca 8n 19 watt Hi-Fi Si‘rul: FI.O:BO Fri
BCY32 [sTo 1] 25p | ZTX501 20p | 2N2908 25p | 0382 53p aeaier | piSaR T miching aﬂmw R 5
tweeter £7 59 complels Triple Flash Box . £16:25
Suitable2 way Nover .. ... £ 150W Projecior pius Wheel £25
DIGITAL INTEGRATED CIRCULTS SNis51 Bp | SNTAI04 SNI41E8  £4-00
SNrieo  Z3p| SNieior A TEAK VEN ER CABINETS
P EERED SPEAKER E
SNTATY 30p | §NTATI0 SNTOIT £200
SN2 Wp | SNT41B SNT417S  £195 Far axﬂn_.rSnullr Site 7%!"1! ........
SNT473 Sip| SN7411D SNTAITE L1640 Bin. 4 Twaeler BIw13i 5. ...
SNT4T Stpe| SN74121 SNMITT L1100 13%din, 1 X17XB ...
N74 98| SNT4122 5N4180  £1-55 el o L fex18i X8}
5:;:;3 gg gﬂ;ﬂﬁ gﬁ;ﬂa gg: 12inX Tweele 15IX18XBY «cuins
K 2 ALSO: Audlo Connecling Lesds, Tape, Casseltes. Steteo
Shirdes L1s25 [ONTAI4S SN B4 LEAS) Systemi. Minsrs, Mic. Siands, Speaker Clolh, Tutniables.
SNTAE? 409 | SNTA150 SNT41BS  £2 40 Plyning. Covern, otee. #1E
SN2400 28p;| SNT412 &2p | SN7433 J0p | SNTH3  ET-001SNTAIH SNTMI0 L1405 ’ "3
SNor bl SNHf  ee | SNHY  JIP|dWae i onaiss NI £185 REXINE COVERED SPEAKER CABINETS
; 2 E k. Jsp SN7480 T5p | SN74155 SNHtez L2008 Sultahic lor P,A. or DISCO use; lakes 12in. speaker unit. Size approx. 18 X18a
SMT403 28p | SNTA17 40p | SN7440 I p
SNT404 agp't SNTA20 20p | SN7s41 I5p |SNT4Rt  £1.20 SNT158 SNHM133 208 8in. £8 00,
e dpiowia M SM mpewk Calow amowis O3 | sreakenciomw
7406 0 P 1 s
SNse el 2N | SNress  £200|SNTdSd  0n[SNui) AR e Avnilatlo In Black or Green; Apprex. width Sin. £175 yd.
NY 55p | SN74Z7 48p | GNT446  E2-00 | SNT485 80p | SNM1E2 ShTelsT  £1-50 HEADPHOMNES
ShNcD 45p | SNTA2 50p | SNT447 £1:75 | SNTA £t 00| SNM18) SHMIE E4W Type H-202 Fenlures- Monolaicraa swiich, Volume conirals on gach channsl.
SN7410 28p | SN7430 30p.| SNT443  £200|SNT4E?  £6 25 | SNTIBE o, response: 20:20,000Mz. Impedante 4-16 ohms. £4 50
SN74t 24p | SN7432 «0p | SNT450 2splshree  £2selsnraies SNT4139  £480 ; i - B A
- ELECTRONIC COMPONENTS
BARGAIN COMPOMNENT PACKS
TRIACS ,':;:“
TXLI28E SA 400V LOW COsST SSV%SAEI:I-“LD?FDIER | 500 Carbon resistors, §, 4, |, 2 watt.
5 C 400 e e OSCILLOSCOPES MGDULE L5, 2 10Q Electrolytic Condensers.
£1-70 s 3 150 Ceramic, Polystyrene, Silver Mica, etc..
£2-10 (DL D Condecnsers.
g?o Solidey 15W Class 4 250 Polyester, Polycarbonate. Paper, etc,
25 Consor Selattian B Audlo Amp Condensers.
° thics fim Cieunt | 3 23 Potentiometers, assorted.
1033. D.B. L TTERN £ 850 g §3° Al:ixh-:?b. 184, 29, 5% resistors.
E sorced Tagstrips.
1049 Mk, 3A. D.B. COTI1S.2, Handbonivtey g _;Isb Assorted nuts, bolts, washers_ spacers, ete.
A W A Assorted switzhes, ro , lever. micro,
3A 200V Rec. Diode...... Hp 1043 M. 4. D.B. EMI WIiA2. ;r(B: .g:’m ;:i‘: tagghe, atc. s i
— . 1p. 10 S0 Presct Porantiomerers.
Solation L 13 30 Unmarked CCT1 Transistors.
ADSST VT vAMl W Am- | 1425 Unmarked 250m¥¥. Zener Dlode. 4°7Y,
i i plifier Mocule £3-75 SV, 6-2v, 7-5¥, 91V, 10V. Measured and
LINEAR OF. AMPS COS13.2. W3, tested. Please state voltages required.
LM309K V. 1A. Vollage 15 50 G.E. Diod# QA47 Equivt.
o ReG. -eoeaineiniiose-. BN CD%231 5.2, WMI1S. ALLCOMPONENTS NEW AND UNUSED
5 thzlelfw ﬁ.e‘]w?v' L £105 CO84 wid £1 + 15p p.p. per pack, £5 for 5 packs pflree.
. A RO 35 LI N
|| By T MFCA000 250mVY Audio .. 6p :
TEBAMDS Wall Audio .. £1-5¢ W28,
ZENERJOIODES 15C DP. Amp D.LLITOW  45p %I SPECIAL OFFERS k%
TALC Op- Amp 314 D.1.L.
TR e — MINIATURE MAINS TRANSFDRMER. PRI, 240V, SEC. 12V. 100mA,
:?Zs.\;?v ;;fm 748C Op. Amp D.LL. All pricas and delails on appticas Manut.: Hinchiey
1.5 Wait u'"&‘." TIC Duat Op. Amp. ... tlon, phone 01-994 6215, Inspec- Si;;r:"?:. X 45 X 4mm. F.C.
10 Watt rangs . i’;‘éﬁ'w[ﬁ}i ------ Jion welcomo—call At warshouse. Price; 1-85p. 100.80p. ea. 1000:50p. wa. 10.000-40p. es.
FILOE warroremrn s 3 CORE PVC INSULATED MAINS CABLE GREY MLS650. 3 X TH-Emm.
L.E.D. Price: 100m..£480 1000m.-£35 10, £330
3 5 p47mid. 56V, MYLAR FILM CAPACITOR  5ize: lin X 035in x O@5in
HP P.C. Mount.
MAZ03ZR V.AT. Price: 100.6 8p. 98, 1.000-8p, ea. 10.000-4-3p. sa.
POWER SUPPLY. 12V, 85A. Stablilsed Power Supply. Contalng 13 SV,
e e i ormas e AOanE 20V, Mullard. tapachiors, TX2N3SS on 2
L.D.R. Please add 10% to ull orders. . 12A., 190V, Bridgo reciifier, stabilised p.c.b gircuil diagram.
ah Carriage: ordess under £5 4 209: The parls alone aze warih th King price of £13 cach nc, carriage.
Over £5 poat free. 240V. A.C. SOLENQID. Rnn-rllbrf operstion; twin coll. Size: aporox. 21X
ORPZ ., 1§ X1jin. Mo each.

i

i
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A smart miniature
casa in teugh, rgid,
hlsh-gloss biack
ABS. Front panels
in either aluminium
or white PVC/Stoeel,
Built-in slots for PC
cards, dividers, or
screens. Chassis or
PC baards can be supported on"'P”
clips for temal plilars. Excallent
asencapsulation boxes.

PLASTIC

: Oneoff 1Qoff
M2 65mm X 100mm X 50mm 24" X 3}" X 2" 47p 40p

M3 100mm X 130mm X 50mm 3} X §° x 2" 63p 55p
Prices Include P. & P, and VAT. Less far quantities.
Alsa available loss panel and screws. Min,order £1.

1]
I 4
onodised
cases

The Wast Hyde prestiga casa T

"The smadtest of the West Hyde cases. all £

anodised alurninium, with top and bottom - T

panels only; in black PVC-covared steei {plain or

lowvered). Frae standing or 197 rack mounting with aluminjum

brackets. Supplied ax:stock, fuily assembled. with S5 Pozidrive screws.
off Pr.brackets Extra for louvres

BC21{33" whale rack) £1346 B8p P
BC22 {34 half rack) £10.90 88p Bip
BC31{54 whole rack) £15.53 £1-24 a1p
BC32 {51" halfrack) £12:79 £1-24 B1p

Pricesinclude panels. feet. P. & P. and VAT. State whether }. § or full panels required.

=

AMTRON 222
METAL
\__,_L

AMTRDN METAL CABINETS
GIVE EXTRA VENTILATIDN

Ideal for Stabilisad Power Supply
Units. A lightweight case with
perforated sides and top. The front
panel is of heavy-gauge anodisad
ali, Tha top. bottom, sides and back

L

1 ofi. incl,

interiock, socured by four screws. foettilt,
The front frame Is a clever mould- - VAT and
irg holding the panals, allowing Haight Length Depth Code P.&P.

for four hidden fixings lor &
chassis if raqulred tnolt guppllcd). 120mm 284mm 138mm 00/3009-00 £6-40

Integrally moulded front feot glso  120mm 224mm 138mm 00/3009.10 £5-81

form the mounting for the Ut {20mm 284mm 188m  00/3009-20 £7.07
support which is standard with

this matt blue paintad cass. Less for quantity.

[“Base ENV! Rfmm ENTAL
S——

HOUSING

A cleverly designed pro-
tected polycarbonate en-
closuro;:  weatherproof.
hoseproof ond damp and
dust protecting. #ts high Encase includes chassis. retaining screws. cover, gasket
impact strength wilt with- and cover-retaining screws: also includes P. & P. and
stand rough handling, The VAT. Manyextrasavailabla, incl. hinges. atc.
EN "X 74T X 5"

seven sizas canInterconnect i £415
and any case will axtend Egg }5, )’é ; :)’é g: = gg%
verically or horizontally or pyp 11* % 11* % 5° £7.22
bath, while maintaining full EnEg 16" X 11" X 5" £9.24
protection. Send for new ENF 22" X 11" % 57 £12.

catalogue. ENG 22" X 15 % £17-66

LM0D

The design of these cases parmits the instrument 1o be bullt or serviced within their
oxternal panels. 48 shapes. Low cost. Blue PvC/steel with white PVC-coated
aluminium panels.

Widih Hoiphl Depth 10ff Width HaLghl Depth 1 off

A 45 3 6.5 £3-17 M 4.57 3 i3 £3.91
B 45" - 6.5” £3.91 N 4.5 i 137 £4.79
cC 45" 10 6.5" £4.32 0 45 07 13" £6-07
o 9 3* 6.5 £4-32 2 CF 3" 13" £4-79
E 9 7 65" £4.79 a 9" i i)’ £607
EC Q" 65" £582 R 9~ 107 113 £7-39
G 13”7 3" 657 £4-79 S 137 3" 13" £6-07
H 13" ya 6.57 £5-52 T 13" 1 137 £7.39
0. G 10" 6-5 £6-07 U3 10 el £895
J o187 25 6:67 £5-52 v 18" 37 137 £7.39
K 18" 7 6.5" £7.39 wig ™ 137 £8-95
LR B 4 65 X 18 1 137 £10-70

10 -5 £8.95
Woodgrain: 0 @£479,E& G ({@ £5.52, H @ £6-07.
Prices include scraws, rubber feet, one or two chassis according to size. and P. & P. and
VAT

a77

Contil Mod-3 cases are in sixsizes and offer witith  height  gépth
tha manufzcturer of small instruments an ﬂm gg; £3-54 7 3% B}

. f . 327 7 L 51~
attractive low costcase svailableex-stock. Mo 392 L3787 43 o
Made in blue PVC-coated steel and  mod 304 £420 13° 3" "
complste with front and rear panels and  Mec 306  £521 117 43~ 84"
chassis, they are light, strong and rigid, NSO 5,278 YL L 51"

Less for quantltles  Prtces carrect fo Aprd 30

PCA and PSUmounting systams available.

DRILLING AKD
DEBURRING
TOOL

BRADRAD ORILUNG & OEBURRING
TOOL equals eleven drils. Ome ot
drills and deburts the normal run of stesls.
aluminum. brass, copper and all types

Q-MAX

METAL PUNCH

of plastics. perspex, fibreglass, etc. and

herdboard should the nesd afsz itis [ MAX PUNCHES

designed 1o overcome all the probiems " £118 L NIBBLING TOOL
associated with drilting thin materials— L} L .

gl ADEL
‘}” or §" £1-38 The Adel cuts holes of virmually any
1 or §¥ £1:47  jhape and sim starting Irom @

it drills interiocking holes for instance

"=2}" In§" steps or 6-16mm in 3mm

Sops. Baih wh §° shanks 1075 V7. 137, 137 fow g cean fla s ponch and

Al 147-24" and 36-60mm £27-88 £1-88 e L) EHICE D
anges of cabinets or chassis £8-76.

Prices corract to April 30. 11" £2.20 All prices include P. & 7. and VAT,

Brightiife_ reons,
fllustrated are
PC/A or C, PC/F,
PC/G or |, PP/A or
B. O & 5. »am
brightar and giva an
average of 26,000
hrs life, The O-5
dia. are rad or white,
the 0-375" are red,
amhber or  whita:

100ff - 100off
dia. Iea:is volts incl. P. &P,
6

RO e R R
[C 1 or P p ap sh nd all
2 A et I ]
" PP/A 30" 1100r160-26012fp 181p 115, 240V =
type none 110¢r 160-260 29p 27p : gritha
S type nane — 23p 21p PP neons in 110,

240 and 440V, with
6" or 30" lepds.

Add 10% VAT. Min. quantity sach type ten off.
Send fordezails in new catajogue.

CONTIL hondles "

i tess

) for

(1) No. 26%5. Ancdised aluminium quantity.

centre bar. Black ptastic brackets with
moulded-in core. 75mm @ 97p
Fiva more sizes up to 1 54mm.,

{2) No. 281.1. Nylon 112mm. Load
SDKEI@dSp.

{3} No. 277. Ali.. ground. polished.
anodised. 8Bm @ 94p. 120mm @
£1.06.

(4) No, 268. Satin ali. 57-5mm @
Bdgi 102mm @ £1-01, 145-5mm

17,
[%/5) No. 25Q. Biack nylop, very
comfortable. 75mm @ 29p. 110mm
@ 41p. 156mm @ 67p.

(oniit

TEXTURED
CASES

P.&P.

22pany
quantity,
Write or phone
for new catalogue.

Available in a range of
six sizes Tn 21-gauge
Jinteg with blue Acrylic
texture. Front panels
white Zintec steel or
PVC/Aluminium. ST

Width Depth Height No. Case cost ali. panel
(TSR & S 7856  £555  23p
B8 6 7 87 (512 10p e

9 7 5 975 £612 19p
12 7 7 1277 1673  18p
{é 1; ; "I;%;; Eggg u“p;;;md Less for quantities. Prices
19 10 10 191010 £1317 L include steel panel with feet

and screws, P. & P, and VAT,

WEST HYDE W{)

WEST HYDE DEVELOPMENTS LTD.. Ryefield Cres., Northwood Hills. Norttwood, Midde. HAB INN
Tel. Northwood 24541 or 26732 Telex: 923231
Prices correet April 30th, 1874

WW—110 FOR FURTHER DETAILS
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' ADVANCE CALCULATORS. WE ARE NOW APPOINTED
MAIN DISTRIBUTORS.
H.F.M. AUDIO MODULES WIDE RANGE FROM STOCK

. £65-00 + VAT £8-60
. £66-00 4 VAT £6-60
.£38-00 + VAT £3-80
- £30-00 + VAT £3-00

Advanced ofi-air frequency reference. Phase-locked, with Signal Monitor. A lab standard
Signal source, type 1. Precision frequency reference .
Oshorne source {W.W. Jan ‘731 de luxe version
Kit for censtruction of an Oshorne-based signal source ..
Full range of items for Quadrophony {full lists sent with alligoods supplied}
CBS-S0 Matrix Decoder using MC1312P {see W.W. Nov 1373} kit {§-hr. 1o build) [ ..., £8-00 + VAT£0-80
CBS-S0 Oecoder as above, built and tested production board ... £11-00 + VAT£1-10
Advanced phase-lock-loop Steren Decoder on board. regulator provisfon, typically 40dB separation
fits any set—tull Instructions supplied, uses MC1310P in holder, inc. LED .........
Stereo Decoder. as above, but in kit form {about 60 mins to build) ... ........ .
Superh 20W B() Loudspeakers, ag used for “P.E. Rondo™, builtin white or teak per pair . £42-00 + £2-00 carr. 4+ VAT £4-40
Easy-to-build Kits for ahove Loudspeakers, per pair 1% ...£35:50 4+ £2-00 care, + VAT£3:75
Goldring G101/2 Turntable Chassis, less cartridge ... .. 1
Deutsche-Elac STS 144/17 Cartridge. ideal high-quality, low-priced unit for Matrix quad ..
Instrumant Cases, attractively featured with black Vinyi-cavered steel top and sides, aluminium front
and back panels, Exclusive!
Case A B % 5" % 2" nom. £1-35 + VAT 14p.CaseB 117
+ VAT 17,
Handy linle Aluminiem Boxes, with lids and screws: Box 1—6}" X 23" X 11" =42p. Box 24" X 4" X 11" =42p,
Box 3—4" x 23" x 1-};" —42p, Box 4—517 X 47 X 13" =47p. Box 5—4% X 21" X 2" =42p. Box6—3" X 2" X 1"=34p.
Box 7—7" X 5" x 24" =66p. Box B—B" X 6" X 3" =B84p. Box 3—B" X 4" }2" = 54p. BA bolts. nuts, washers: 0. 2,4.6.
B, 10 BA.Z0p Pk1. of 10. All prices 4 VAT.

£5-95 4+ VAT £0-69

....£22-90 + £)-00carr, + VAT £2-39
L7380 + VAT£0-78

X 6% 3" nom. £1-35 + VAT 19p.Casa L 3" 5" x 24" £1-70

A FULL TECHNICAL AND AFTER-SALES-SERVICE IS PROVIDED. ALL UNMARKED PRICES POST
FREE. AS MANUFACTURERS AND DISTRIBUTORS WE WELCOME TRADE AND EXPORT
ENQUIRIES. COMMUNICATIONS CONSULTANTS . . . INSTRUMENT DESIGNERS . . . FOUR-
CHANNEL SOUND SPECIALISTS.

5 v g)3tudio Elecironics
SE PO BOX 18 HARLOW
0 A O RS IR ESIE IE SS E54

\ Telephone® Harlowl{stdO279) 25457

... £5-95 + VAT£0-59

RAPID REPLY ORDER

Please print dearly snd detach
coupon alany the dotied fine

0.AFR. . £85-00 + VAT £8-50
SSL .. . £66-00 + VAT £6-60
DL DSS. .....£38:00 + VAT £3-80
0SS.K ...... £30-00 + VAT£3-00 |
SG-DEC.K. ..... £8-00 + VAT £0-80

SO-0EC.B&T. . £11-00 + VAT £1-10

PLL-OEC.B&T. .£6-95 4 VAT £0-89
PLL-DEC.K. ....£585 + VAT £0-59
PR/LS/teakfwhite” £44-00 + VAT £4-40
2K/LSfrcaktwhite £37-50 + VAT £3-76

G101/2 ... . .£23-890 4 VAT£2-39
STS 144117 .. £7-90 4+ VAT£0-79
Case A ..... . £1-45 4 VAT 14p
Case B .. £1-95 4 VAT 1 8p
CaseC . £1-70 + VAT 17p
BoxNo. ......

Box No .

BAPKkt. .....BA

Monay enclosed .. ..., . ...
by chegue/P.Q./M.Q./bank draft.

PLEASE LET US KNOW AFTER 7 DAYS IF
YOUR OADER 1S NOT ACKNOWLEDGED. 4

ADDRESS

NAME !

WWw—I111 FOR FURTHER DETAILS
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BEST PRICES PAID FOR TEST AND COMMURNICATION
EGQUIPMENT. Single items or quantities. Private or Industrial.

eRer IE
B % s&g ? GEMERATOR

4 Range: 15KKzto
30MH:z. OQutput

RACAL UNIVERSAL COUNTER/TIMER
SASED (CT480)

i O.4n¥ 1o 4V at 8 digit In-
131 or 75 ahms. line read-out.

i Impedance with Facllities

| - 1 Lllrmlilnltlon |I'ICII.'|dB: dir-
| el e —— {supplied). Buill rect {tsgquency
.‘&.‘r__&, ] n crystal check measureman!
acllity with fap 1o 100MHz;

handbook, £138 pulge, period,

intiuding carr. ratio, tima

SIGNAL GENERATOR TYPE L) Wy and
AN{USM-1§ {(MODEL BJTSA) ELCEUA0mE

mesgure-
ments. Inpu! sonsltivity variable from J00MV
TF MADMIS SIGMAL GENERATOR. to 9V, three Independent Inputs, sell-check
Range 10-483 MMz in five ranges. R.F. outpyl ate. Full spec, on fequest. £145

03 u¥-1¥ wource e.m.f. Dial callbraled in
volts, decibely and powst reinfive 1o Ihermal

A precision HF{VHF signal gemerpior em-
bodying facllitics waldom {ound or con-
tained in one Instrument, namely owlputs
of CWIAMIPM and swenl cartier, in the
frequency range 10 1o 440 MHz. Some of
Ihe featurcs of the inglrument sre; AUTO-

WATIC. * FREGUENCY * SYABILISS: B P T I L e
TION (locks output signal te selected & up 10 WX depth. lso extemat sine and
frequency), SUTOMATIC LEVEL GoN] TFIOIC VIVM A.C. voltage rang 300 MY pulss moduiation. Bubl-in AMMa. Crystal
olds outpu! constani 1 o n 7 ranoes 1- . D.C. m "
INTERPOLATION OSCILLATION (for  voltage rnges 300 MY 1000V In-3 ranges.  alitimtor. Scooraie R.F, and med. melers., Unless offered as*‘asseen
precise Juning belween cryatal check points) 0.C. raslaiance 50 ohmi to 500 ohms. Price e
MARKERS (lor 5.F.M.J £62 50, _ ALL EQUI PM E NT
E‘%EE S;ECIHCATIDN: F;quen“ ,j° te TF 10418, Soecc. as for 1041C. £52-50. ;';f;’é'{,_’f_%gg‘opgs
1. RF culput 0.224V st 50 ahms. Modes b
of operation CV/-HI, CW, CW (callbrated A STIA—8OMHY, scparals P.5.U. E150 orcered "°'|_'“ d ic Cemelstabfioyers
and siabilisnd), AM-400Hz snd 1kHz and HEWLETT—PACKARD _ complele, aule: mechanically and afcctrically
external, FM-40GHz and thMr and oxternal 185A 800 MHz SAMPLING OSCILLé)- S61A-10MHz, solid state, complele in our own laboracgriss
0.75 kHzdev., §.F.M.—11. x10. %100, 0-75, SCOPE WITH 1104 DUAL TRACE wHh 3A1 dual trace vert, and 383 delay
750 & T5000Hz dev. resp., P.M. =50 to 5000 pps ‘PLUG-IN. Fuli spec. and P.O.A. time base plug.ins P.O.A. i
alltufbu;ec.wlnlh'lnt. or %.l.nzo:‘a sou:ru 175A 50MHz2 Oscilloscope, ;‘BAJ\!JM“" Cholce  of ptug-ins. I FOR EXPORT ONLY
rep rale, 3 meters for: mod, and dev., fre- .D.A. -
guency discrimination pulse level outpul, S MCOUNTLE LR EOLIENG LAZESA(SASAL-DIMH:, neparnte time EANSMULTER ST
With manual. Compiele specification and PAESBLIREM ENTIIRI0HzSlici0; 1N 14 bases with defay. P.O.A BC 610 Halllcrattars,
rice on applicaiian. AccirscytiRlcaugl Eaiomaticboziy 545-15MHz. Separaie lime bages with RCA ET 4136 alan madified version of
P Ly ' tioring of decimal polni, Period mea- : increased out b
surement: (-10kHz, reads In spconcs, kel Bl G LTz 1o, COLLINS TYPE 2310 4fSa., 10 chanmel,
W20V MEDIUM WAVE BROAD. jililisscondaforim|cianscepdes "‘D'f'm“ gkligl-lil!iT'.l;?ll Irece SOMY-20V. autotone and manus! funing, All :T;‘;:e'
CAST TRANSMITTERS, Prica and g:'gl l".}:ﬂl‘:g“."':;g'."'::;“i m'm"’ G—20 MHz differenlial 50MV-20V. complate Installztion and spare parts.
B0 G QA B, Camnri:ll wllhp mnnuall.lnd 1oilnwlnn' 'ﬁ_aoj rm lh“tdl'f’f“ ".':,' imx'gs ;rgn:\nngcgvsas
: -—Hig galn erentl 5 - . 18HP, 33, 82
= plug-inn: 5234 19 to {00MHz, 525B 100 -
M.Q, for ET 4336 TX {ses description in 1o 220MHz, 5384 video amplifter, Prico M Al ing o Ve AR HSMTTERS ons
pravious ltauey) L850, P & P. £1-50. on application. 0.05-20v. g g (oulplr'ner?#‘ NICATION
HICH CAPACITY CONDENSERS :‘r:: -'vr:l"l;.slf-;;ghl_f;g:fl;g:; Ve are able 1o ofter a comosenenslve
rae LH'B. LECTRIC 25,000 MFD 25VDC (40VDC S A e St ity 3 PHASE AUTO TRANSFORMER, wye rs‘f;;ﬂiu:l:r.:m ‘2:;?::15:1' ‘h::c'ﬂﬂqﬁ;" E
SPRAGUE 20.000 MFD 55VDC £1-30, 01uV-200mW. Price on application, input 400v, wys output 241.5/230/28.5v 50c reculvers, LF, Converfers, SSB ldlD:
MALLORY 20.000 MFO 30V (48VDC surge) £1-15. A S PR Y i o TN L 5 A tors. panoremic  adaptors, divarsity
MALLORY 35,000 MFD 15V {20VOC surge} £1-10. I L O LD AT switches, taamsmilier  driver  units,
SANGAMO 26,000 MFO 50V £1-30, PLEASE ADD WLt linear ,amplifiers can be dull 1o
SCHLUMBERGER B 1200 %4db UHF 31 TF AUD|O TESTER. Combined A.F. el e mentc blease] send
ATTENUATOR. £3500 Generafor (0-23kH1), Qutoul meter {up lo i
0 2W. ot 600, 15 and 312) and valve volimetor
b fn ) an ve valtme
ggg:‘ﬂ_ﬂ?ﬂ;ﬁsvx EnR m‘swp,::f'?.r?:: 1 0/0 VAT - . weth stepped and variable atfenua- iAR[}IK'lchlRE'S \{JI held the largent $lock
i tors. £80. n U, t
PLESSY PR 324 OUAL DIVERSITY R ) 710 Jogale
RECEIVER. Sclid stafe, six pre-sslecied TO ALL ORDERS - RF. METER -8 amp. 23" (U.S.A.} £1-80
channets wilh metariged Tuning, automatic ‘TF 14005 DOUBLE PULSE GENERAY P, & P. 13p.
receiver aefection #nd Indication. Complete TOR WITH TM &500/5 SECOND-
with FSK terminal unit and spare coils lar TF 13844 YHF SPECTRUM ANALYSER ARY PULSE UNIT. For tesling radar, AIFT. AERIALS rcach conshiing of fen
turrel funars. All housed in table top eablnet. for anelysis snd measursment of Radar nucleonics, *scopas, counters, filtara . §in. dia. tub't]ailu m:.lu;w-lrI\ hllc"n!\l.
. Equipmont. Frequency ranga 180 to 2I0MHz otc. SPEC. TF 14008. Rep. fren. lll:_,l ‘:‘I;_cllﬂn)d wi p"l‘:-’nn ni-l:ua?:?r
RACAL RA 117€ COMMUMNICATIONS with erystal check pointa, Sweep width 0-5 0Hz to 100kH:, pulse width 01 10 o d‘ & ln-rl;_n‘b,.'iﬂlu ase, hrn {]
RECEIVERS completely overhauled and 1o 5MHz, aytpul pulse deley (a) B5-175 uSec, 100i: aec,, delay —1'5 o +3000u sec., an s}‘ny ulu es. I:’ﬂll. TeRMEr, amTlr.
re-aligned to ‘as new' condition (b} 0-7-1:4 mSec with X1 and %2 muhtipiler tisetime 30N sec. SPEC. TH 8605, eic. Abgclulely brand mew and compiele
Y TFI6005 mrcepl pufse widih ready to erect, In canvae bag. £7-50 new or
and <2, X1, x2 muitipiier, Qutput 2uV fa As lor TF1400: ol p
ROHDE & SCHWARTZ MICROWAVE v g 3 1o y £450 slightly used. Camfage £1-50.
POWER METER. 3700MHz, bublran cali 0mV wilh x10 multiplle:, £200. -8 1o 254 sec., delay F300u sec
i J i i £230. TELEFHONE TYPE 4" (Trapicalised}
beathon, 5061 E120 M
TF 1370 R-C OSCILLATOR - 10 line MAGMNETO TELEPHOMNE
Kimpiltace mogulstcs ot o e S0 the St 'SOUARE AMD BINE WAVE. Freo' TF35268 QSCILLATOR AND DETECTOR S WITCHBOARD
or FAL Outut of Ay s1ghal Generbior it ol STRRRRIOH 1 G Ry au s ol v UNIT £50 00, 50 ling AUTOMATIC PRIVATE
a Irequency range of 100kHz 10 SO0MHE. 1 Pt D Ll G LI QUL TELEPHONE SWITCHEOARD
dE” LD 6 Qi GRETLED Gt (oL Ty S TF 12208, TF1225A, TF 5T7A. WHITE
side, square, pulse ar picture &t any level GA2ZHP - L. 3! . b i Eul Price of each ol the above on application.
up 1 W1 tmpedance. Mod level monltored range: —30d8 to -+1008. Impedence: O SERLESTESEIHE] R0 JEL Eznecy
on panct meter. £40 00 75, 100, 600£3. Pricé upon application on request

COLOMOR (*:TpMe)

3 R LTD.

Open 9-12.30, 1.30-5.30 pm. | TELEPHONE ENQUIRIES [3700:. 7578 S8l Ercanvon .° | 170 Goldhawk Rd., London, W.12
except Thursday 9-1 p.m, ] _To v‘.lew TEST EQUIPMENT please phona !or. apposnltmeﬂt Tel_ 0] - 743 0899

e
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Nee .. BOLTON COVENTRY
SUNDERLAND STOCKPORT
DONCASTER & PRESTON

BIRMINGHAM 30-21 Gt. Western Arcade

(Cloacd Wed.l Tel.: 238 1279
BOLTON 23 Durulpata

HI-FI CENTRES LTD

Closed Wed.) Tel: 23512 MAIL ORDERS to:
BRADFORD 10 North Perade {Closod Wada.) g
CDVENTRY 17 Shullnn Squaro Tho Preclact -}zgtgf‘q'o'gé_‘a?g‘mnf lz%p fenten

loned Thura.) Tel: 25343 under £2. 33p estrs ovar £2, or ar stated.
DARQL:'NQGT.EU?‘ 19 Nosr}hn!‘le {Clospd Wed.) Trade supplied. B.AE, with enqulries
DER t. Peter's Stree . g !

{Closed Wed.} Tel.; 41361 EXPOET ENQUIRIES WELCOMED
DONCASTER 3 Quesnsgats, Walterdale BEANCHES OPEN ALL DAY IAT‘U‘BDAYS
Centrd, {Closed Thurs.) ARD OPERATE A 5-DAY WEE

EDINBURGH 101 Lothlan Road {Closed Wed.) MAIL QRDERS NOT T0 BE BBNTmaEDrs
GLASGOW 326 Amyle S1. (Closed Tues,) MNEWCASTLE.-ON-TYME 24 Wewgale
HULL TW‘nllﬂrIarnnte {Cloged Thurs.) Shopping Centre Grainger 51, (cmod Wed.)

LEEDS 5.7 County (Mecca) Arcade. Bn“ato NOTTINGHAM 19 Marhet St {Closed Thur.)
{Closed Wed.) Tel. 28252 PRESTOM 41 Frlargste Walk, 5i. George's

LEICESTER 32 High 5t (Cloned Thurs) Shognlnn Precinct.
LIVERPODL 73 Dale 5i. (Clozed Wed .} SHEFFIELD 13 Exchange 3L, (Closed Thurs.}
LONDON 238 Edgware Rd.. {Closed Thure.} STOCKPORT & Litile Undsrbank Tel. 460 0777

MANCHESTER 60a Oldham St.(Closed Wed.) {Cloned Thurs.}
MIDDLESBRO 108 Newporl Re {Closed Wed.) SUNDERLAMND § Marke! Squars {Cloged Wed.)

ALL PRICES INGLUDE VAT aislusitisounss ..

ALL ITEMS SUBTECT T0 AVATLABILITY. PRICES CORRECT AT 10-4-74 E.&0.E.

HUGE DISCOUNTS ON LEADING BRAND HI-FI

AKAI TAPE UNITS Ree. Price Rae. Price
GXC 38D £76-95 £112-75 GXR 82D £89-95 £124-90
GXC 38D £9995 £139-90 4000 DS £94-95 £132-50
GXC 36 £89-85 £125-50 1721 L £86-95 £120-75
GXC 40T £135-95 £189-50 CR 81D £58-95 £8410
GXC 45D £114°95 £160-50 £1 Carrlage All Akal Mcdels

GOLDRING GL72 T/Table & PL with G800 approx. val. £47-30 £29-95 Carr. 75p
GOLDRING GL75 T/Table & PU with G800 approx. val. £67:20 £34-95 Carr. 85p
TURNTABLES with MAGNETIC CARTRIDGE, PLINTH & COVER
GARRARD SP25 MKIV with G800 or G850 SPECIAL PRICE £19-95 Carr. £1
MACDONALD MP&8O with G800 or 850 SPECIAL PRICE £18-95 Carr. £1
GARRARD AP76 with G800 SPECIAL PRICE £2895 Carr, £1
GOLDRING GL75 with G800 SPECTAL PRICE £3995 Carr. £1
WHARFEDALE 150 DYNAMIC H/IPHONES £1795 (List Price £24-05)
WHARFEDALE DENTON SPEAKERS £31-95 Pair  (List Price £43-08)
WHARFEDALE LINTON SPEAKERS £38:95 Pair (List Price £53-35)
LEAK 150 LOUDSPEAKERS £31-95 Palr  [List Price £51:30)
LEAK 250 LOUDSPEAKERS £42-50 Pair  (L1st Price £60-56)
LINEAR 202 10 + 10 Watt AMPLIFIER £24-75 (List Price £39-93) Carr. 45p
WHARFEDALE DENTON TUNER AMP. £59-85% (List Price £85-00)
Low Oeposll Terms over 8 Months. Prices correct at 10.4.74.

ULTRA HIGH POWER LOUDSPEAKERS

Power Raling R.M.$. Conlinuous. 2 years guarantee, Coarr, lre-

12" ‘POP 50 vZ. 15" ‘POP’ 60 & 18" ‘POP’ 100 2.
£12:75 & £1595 uE  £27-50 i

Or Dep. £0+71 apd & monthly Or Dep. £243 and B moathly Or Dap. nao atd & monthly

paymants £1.71 (Total £156'35) paymenta &2 {Tolal 43)  paymenta {Tota) £31:50)
Palr nultable lor sl parposes. BUITAHLE FOR BABB OUITAH. ELl-:ctEONlB QBOAN, rte.

FANE SPEAKERS 'pop' 2512 Hl Fl SPEAKER ENGLOSURES

127 30 W, sk vetieet finlsh. Fleaslng rlealgn. —
lor u.m umm ““”"'“““! lined, AIl sizes Spprox.
£8 7 or nep £115 and 8 monthly ﬁ_'g;ﬁ;g:;ﬂ;?uur- £5-50
paymenta £1:13 (Tolal 10-55) iy o'l HI-F Bpeaker,

1.5.C. MAINS TRANSFORMERS FENCR MM (B] |

FULLY QUARAETEED. Interliaved and lmprec- ﬂmwt-umhnnerfmm-"hm-n Y
Bated where pecessary. Primaris 200-250v. Hi 60. in. speaker. 284 % 16D in. Ported, £6-75
Sereensd MIDOET CLANMPED m: nun » 2tin, xm for high grade terults with
.3v. 5 £1-10 12 ip. HiF1 wuhu and Tweeler a,gs
251 ®18%0 lo. Presrurised.

FANE 807T HIEH FIDELITY
SPEAKER 8" 10 WATT

A full range onlt to provide excellent
wand quality I sultable
Rall P.V.C. ¢onie surtocnd and Icn.l

. 200mA, £5- throw rolce coll 4o schieva verr bow
438-0-423v, 200mA. 8. Jr 4;.,6 3r. S.l.ﬁr as g-ﬁﬂ fundamental resorance of 30 Hi,
A80-0-4307. 250m A, 6.3v. da, b, By. 3a... -00 Tweeler cone extends hlgh aol.e
TOF BEROUDED DRDP-'I'EEOUOH TYPE :rupﬂn-. Frequeney range 23-15.000 Hi. Im,

260-0-250% 70mA. 6.3v. 2a. 0-3-8.3v, 22, 2198 S or /15 O (slate tequitement.} £3-

b EL LIST PRICE 84 88
MODEL E03T &' 16w, with pamaitic Tweeter.
Response 25 Hz fo 15 KHa, Oice £8.E()
13000 Tmp 3 or 813 (2 LIST £6 53

££32  Auoio nioELTY
B2

Sulubllfnr Maoliard 81¢ Amplifer r—
SobeAae Looeh o o a0y, . pgd5  [P1SPEAKER KIF \
0-0-3507. 150mA, 5.3v. da, 0-5-63v, 3o £2-85 Mwnne Rxft'il:,

'm! 0

6.Aay, ]..-l - 83r, 80p; 6.37. 3. 15 watis in acaled
E.dv. 8 2145 I2v. La. eln.o-wuv 14, £1 25, enclosure  Imp.
-12- wuv.'.h. £1-95:12¢. 3a.0r My, 1.5, £1:50; B:18 ohms ¥
CHARG! BMERS 0-9-10v. 1{a. §1-10; B Unit with

Zia, GLE5. In. §1.407 oo £1.80; 6a. £1-89; P-V.0. Conc
. e2.20, X " surround feraltra

.AU‘I‘D 1Blap TP/Blep DOWE) Trunst low resonance. :

0-1107120, ? 00230 asor 50-80 watts .ﬁ .p5;  Premure Tweeter. Printed Circult. Induclive/
160w, £8-10; 250w.. £3-00; 500w, £8-40 Capacltive Croasover,  Dlamping Matcrisi.
DUTETT EMERS Berowa, Termins! Panela. £11 ench. Oarr. Pree

Btandard Pentode 5.0004) to 7.0000 to 30 s5p  SPECIAL OFFER £14-93 pr. Carmr. Eﬂpl
M—mln!hﬂultﬂlonrlib. .. Bap
Lt

Push-Full 10 ¥8 ECLMS 15 3. 5. 8
or 150 =t srss  HIGH FIDELITY SPEAKERS
Push-Eul B 7130 £180 Ay DIOTRINE RANGE
M-hnmutuhm for Mullard 510, ete. £2-45 Heary conatruction. Highly efMcirot ceramlc
Mx,'o Kﬂxg 13 watis, sectionslly wound miagnets. Plastifics cone surrounds, D7 inel-
. otc., for 3of 1500 ca0as £2-20 cales Twetler cone providing frequency rangs

Pash-Pull 20 watt high quality secticnally
wound ELM, 616, KT65.atc.toBor 160 £3-85 :Er!‘:mnn:” h:‘:: h’ﬂ""&;‘ﬂ’l‘h...; 10w £8.55
low cost. H¥ 102D.10° low £330
Flcase state HF 120...12° 16w £5-05
Impedance HF 120D .12° 18W £8'50
-H1-FI SPEAKER SYSTEMS required HEF [25. 1> 18% £7495
Audiotrine 121K. 12 In. 13 watt, 11.000 Gansa 3 oF 815 ohm.  BF 13601 18W £330
Dian wnit. Crnu-over unit apd ‘Tweeter. Amooth
P , FAhfe amaure BARCL AYHARD
realistic saund l‘rpmdnctlon a 95 AND ACCE
Audiotrine 18K Holderz walcome nt
say Drunch of phono

with extra sensltive 15, 000 U-un
12 Io. speaker. ‘ Pp H 65 your arder.
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ALLOTROPE LIMITED

Stand 513 IEA Exhibition
May 13th-17th Olympia

Equipment on show from :—

FUTURE FILM DEVELOPMENTS:
Patchfields and Cords, Cables and Connectors.

HES ELECTRONICS
Telephone Balancing Units and Broadcast Elec-
tronics.

INOVONICS INC:
Innovative Electronics for Recording and Broad-
casting.

PEARL MIKROFONLABORATORIUM:
Microphones and accessories.

ROLAND ZEISSLER:
Equipment Racks.

ALLOTROPE LIMITED

90 WARDOUR STREET, LONDON W1V 3LE
Tel.: 01-437 1892/3 Telex: 21624

Ww—112 FOR FURTHER DETAILS

Wilkinsons ot SOk

HIGHEST QUALITY AT COMPETI-

TIVE PRICES WITH A QUICK DE-

LIVERY SERVICE. QUODTATIONS BY

RETWRN HOME AND OVERSEAS.
P.O. TYPE UNISELECTORS

8 Level all non bridging 300 ohms £14.08 es.

1t Level 1 btidging 10 non bridging &5 ohms

£11.33 4.

MINIATURE SEALED AND ERICS-
SON CYLINDRICAL TYPE RELAYS.

BRICGE MEGGERS 1000 Yoits 0/100 Magchms with Reslalance Box 0/399 Ohms, £84.70 en.
GALVANOMETERS. Mirrer type BB 3,000 cycles, logal langth 20 cm. £1%.20 ¢a.. and Cam-
bridpe Insts. UNIPLYOT 1ype 50-0-50 mlcroamn. scaled 35-0-35. hnlie polnter, miiror scale,
4 in. dig.. in laather case, £10.33 ea,

RECTIFIERS. Sclentum. Fuil wave Bridge. 24 volta 8 amp, £500 for 500.

CROUZIET SYNCHRDNOUS GEARED uoroﬁs. operating &l 3 rpm from 24 volis AC

5 c%c!es & watts, gpindle §™ x }™, £115 en. 24 volt Transformer with 240 volt AC input available, |

HEADPHONES BalanCed Armaturs 1600 ahms 1ypo DHR 58 £4.41 eca,
JACK PLUGS ? point with screw on cover, £2 for 1¢n oaly,

CLOCKWORI< MECHANISMS preciston made corlacts making end breaking.lwice per

second in sound proot case with thermostat contrglled heating $2 or 24 volits. £1.59 ca.

FUSE HOLDERS single type Befling Lee £2 for ten anly.

STROBOSCOPE FORKS 125 cycles, £2.5) ea

ELLIQTT CENTURY TEST SETS. First-orade, resding Absalute D.C. volts .073. 3. 33,
150, 120 and 750 (FSD 20mA) and Absolui D.C. anipa 1.5, 15, 150 and 800 (75m¥) on Sin. Mirror
scate. Wood case, with shunts In fitted comparimenl. £33.82.

IMHOF ELOWER UNITS In a siandard 19° rach mounting assemhly wllh Glass Fibre Ale |

Flm-r and directienel duct capaciter fan. Molar 1/50 h.p. 200/250 velts or
00Jt25 volts AC 50 cycles 2800 rom. £20.90 ea.

HiGh SPEED EOUNTERS £2.08 wach

3; im. X 1 i1n. 10 counts per second with 4 figures. The lollowing DC.

voltages are avellzble 6 v, 32 v._ 24 v., 30 v., of 100 v. Awailisry conlacis, ﬂ

nermeliy open, 40p extra. ur.h

MINIATURE BUZZERS, 12 volts, with 1one adjunter 25p en., lots ol 50 only. aa Hlus below.

RECTIFIER UNITS WESTALITE TYPE BC 3-3/15. Input 200/250 volts AC

Qutput up le § voits 15 amps OC, Heavily demped 026 ammaeter Moving Coll

tends true charging currant, which 18 regulkled by B towr position rolary aw| tch

and sliding resistsnce. A bslisgl In litted to smoolh dul molns variationa. AC

and DC fuses fited. Size 17§ In. 1 13} In_ a 12 in.. deslgned to stead on bench or

fH to & wall, £12.10 e,

MINIATURE DIGITAL INDICATOR. Sko o1 digits § In.. illuminsted by 23 volt Ismpn,

randing O to # with decimal poinla, quick disconnec! at roaz ol unlt tor sasy lamp 1oplacemeni.

Thia minlaturized digital display operates on & -projection principle, when one of the

twaeive iamps i the rear ot the unit is lighted, i ma projects the tarresponging dight on

the condensing lens thiough & arojection lenn on 10 the viswing screen at 1he freni ol the uril,

£A.40 ea. lllugtrated detalis avsilable.

EQI.IIPMEN‘I‘ WIRE /0078 single shasth PVC. Blug only, £7.17 per 1,000 yds. 14/0076 Type
o« 0,37 1,000 yde.

HEADLAMP BULBS 5.8.C_ 6 volt 38 watt Double cantact, £250 for 8,000,

RESISTORS EX STOCK IN QUANTITY WIRE WOUND_HIGH STABILITY CARBON,
ETC.. BEST MAKES AT LOWEST POESISLE PRICES.
ALL PRICES SHOWN INCLUDE CARRIAGE U.K. ONLY AND 104 VAT

L. WILKINSON (CROYDON) LTD., LONGLEY HOUSE

LONGLEY RD., CROYDON. CR8 3LH. Phane 01634 €238, Grams: WILCO CROYDON

= —

£17.30 ea. 4 pole 30 way all non bridglng 75 ahms

LARGE STOCKS HELD OF G.E.C.




months best buy
Our new pocket size Spring 1974

Wireless World, April 1974 agl
catalogue is available now Price 20 p
Big Reductions

Mor Shcll in price on SN 7400 series

A Marshall & Son (London) Limited Please take the time to look at our prices in this
42 Cricklewood Broadway London Nyy2 3HD' Tetephone 01-452 0161 rangeThey are very competitive and all are
865 Bath Street Glasgow G2 28X Telephone 041- 3324133 definitely ex-stock.

AGisy e | BSm  oh S a4
A 0 | BFX88 o6 0 .
Tran5|st0rs ACISZY 017 | BC282 o8 | BFXM 024 | te rated CII'CLIItS
X o ACISS 022 | BCII 23 | @Fxes o | M@TeTSy) n r y -
S LEIANE . lAGM R IBGR G4 nE i) [SCRSMPRVN | Each monin we wil show 2 different range of ic.s
gg% ggg ;ng;lé 332 AEH’&K 018 [ BC3o2 027 | BFX88 728 ¥ - which are kept in stock.
1 05 | A 020 | BC303 -
agas a3 | anama 135 | AciETk 020 | BCH07 s Mon to Sat TTL (SN "°$ 55"':2' = ey -
2N3TI4 221 ACIBIK -2 J0TA 10 FY' 5 P c ype rice ype rlce
2G3T1 015 [ uanis 248 | AGrT o35 | besat ou Al Return of post 58 T e £ £ - £
2611 045 | 2N3716 300 | ACYIE O34 | BCIOBA 009 | BEYIE  0-3% F SNT400  20p | SNT43T  35p | SNT482  £1-20 | SN74154 £1-86
N1 140 | 2N3773 38 [ ACY12 027 | BC0SH 009 | BFYIS 435 | EISATIEE SHTA01  20p | SNT438  38p | SNMB84  95p | SNF4155 £1:53
b AR N B porcioycaros (EEEE R ATEE
B - 3 4 T4 0o P P 3
et SR RME A0 wkiseed e i3 RGN dib Sms 2 ed i O
20 v41 041 SNT404  24p | SN g = :
2N4D1 228 | 2N3IMd 000 | ACY30 g4z | BCI28 022 | BFY4d @6 SN7405  24p | SN7446 £2 [ SN9792 7sp | GN74164 £201
2NgYE 095 | 2N381¢ 032 | ACYS® 665 [ BC337 019 | BFYS) o022 s5p | SMIM47  E130 | SN7493  65p | SNT4165 E241
2NE9T 015 | pN3820  o4f | ACY40 817 [ BC3MW 419 | BFYS| " 5N7407  45p | SNIMB  £1-50 | SN7404  B5p | SNwier o
2N598 0-25 | 2N3823 142 [ ACYd1 047 | BCY 043 | BFYS2 020 SN7408  25p | SNTAS0  24p | SN7495  9p | SNI4tT4 £1-80
2N699 29 | 2N3I8% 133 | ACY44 031 CYa1 a-40 | BFYS3 115 7439 9p | SNTi%6 100 [ SN24175 £1-29
N70& 040 | PN3E28 0l | AD136Y 096 | BCYIZ 1 BFYS 43 F X ! SNT410 ?s: SN 20 | SN2Mt00 E218 | SN7ATE £194
INTOGA 012 | 2N3AS4 018 | AD142 0S4 | BCY33S 034 | BFYBL 041 Litronix LED's SNT411  25p | SN7454  20p | SNTAIGT  43p | SN74180 £1-4d
28708 013 | 2Nmsa 014 | AD143 948 | BCYM 035 | BEYTS  p4o SNTA12  20p | SN460 20 | SNT41IB £1-00 [ SNAM181 E51E
2N708 oo [2n3ess 018 [ aDnaoy a8 | BCY3s  05) [ BEY7e a2z | [ECTEENPENPEIR SNTEt3  5p | SNMI0 Mp | SNT9 E1-97 | SN0 £195
2NTHT 30 "] o8 [ BCY3 188 (3] SNTAI6  45p | SQT472  Hp | SNTUI21  57p | SNMIH £185
N713 21 445 | BCY4O o8 | BFY73 034 | ISR EN741T  30p | SN7T473 4p | SNTOI22 B0p | SMTORR £245
2NTdA 830 o 945 | BCY2 015 [ BEYSe  os0 | ETROES | SNM20  20p | SNMI4 486 | SNT4123 720 | SNw1e3 £230
2N720 50 o Pr| BCYa 013 | BRYIS 020 | NGRS 4 SN7423  37p | SNMI5  58p | SNT4141 £1:00 | guopas gy 58
2N72t 0ss L] 105 | BCYSE o021 | BSX!9 ¢-13 © SNT425  3Tp | SN7476  45p | SN74145 £1-44 14187 £1-58
2N914 815 | 2N3859 o 040 | BCY:a o022 | B5X20 o4 | QG Eh2447  dsp | SHTBG  75p | SNTAIS0 £1 44 | SN
G| e o s B onlEa bn Sha m i o3 ek e
22 i 4 45p.0 SN7482  8Tp | SNT4153 £1 4159
2N920 014 | gN3ses 143 | AF1IB 028 | @CY12 013 | BSXZT oM R ¥ u )
I 07 [ INaana x| AR oh | Beve 34| E3m ow '
] g8 047
i bR . D AOH G| Eoym on s ew | Diodes & Rectifiers
2N3 : 24 | 8CZ1 - B o7
2N1132 020 | 2N3901 o932 | AF125 020 | BCZI1 050 | BSX60  g54 | PIV =0 100 200 600 800 1000
MM Gem b dne mmlashy SR e ad R T Y O L
: 15 I 0X0 23
s om | dnims  on | ARM  ob | 3DB1 0B |33 ox W ¢ I R 6 4w
! y o2 118 2 52 : :
N1306 02 | 2NLD3E ¢4 | AFI72 0-25 | BD124 ARl Component i e
TUD ONLY
EN10T +22 | 2N4OIT 040 | AF172 055 | BD130 457 | BSY2 020 " CATHODE S
IN1J0E 025 | 2N4038 018 | AFITR 083 | BOsat 40 [ BSY25 418 Supplled for IN3766 (35 amp 800 pv) £3:65 IN3768 (35 amp 1000 pv) £4-20
2N1308 037 | 2ma0se 0499 | AFIBO 5D | RDIA? 050 | BSYES  o-2p 3 INJAA 010 | BAT4l 017 | BY23T 01241 DAT8 007
INH483 D80 | gnsos0 a1 | AFIBE 040 | BDI35 043 [ BSY27  of: | MERMTeIE] pl’OJECtS e 197 | BA12 04T | BYZIo ¢35 | OABT 002
INIST B2 | 2Nw81 011 | AF 035 1 BD136 049 | BSY28 015 | N . . T 9401 |BAI44 012 |BYZI1 032 | DA45  ¢10
Moz pa0 | ameoez i1 ARM1 0ss gDy 055 | B5Y3s  ozo | MTORUOHN magazine AAII9 007 [BAT4S 04T |BYZIZ 030 | 0AN 047
2N1631 ¢35 | 2N430% 025 | AF230 o041 [ ADI3E 443 | BSY1D o0z 4 AA120 015 |BAISE 012 | Oas 010 | OAM 007
S ERE bR L R PR Alldevices are (IS GRS IE IR A
i : 25 - AZ0C 007
I 38| enT 17| AP0 et | BDVIO  ras | 8Svs3 oz | NSNRRENNRY R PRI Sh oy eS8
2N1702 213 | 2N4PTA 050 | AFY42 874 | BOYI1 150 | BSYSS o3 BAT15S 00T |BY140 100 | DATZ 010 | OAZI0 027
2NI7TIT 022 | ZN4gt9 083 | ALjo2 078 | BOYI7 150 | BSYS6  o-7e teed
2N1393 D34 | 2N4S20  O-T1 | ALiod 070 | BOYI8 175 | BSYss  o1s | Me[UEslgclal(=Ts]
N7 070 | aNeom o33 | ASyar a8 | Bavms ol | BIym o4 . :
F 5 T B B - B
IN2148  OM | 2N4 080 | ASY2E 028 | BOY3E 165 | BSYIH 045 Brldge Rectifiers
2N2192 04D | gNSIT2 042 | ASY29 036 | BDYG0 090 | BSYSSA pod o Matal—Professional quality
SNZTO2A @40 | 2N51T4 022 [ ASYS0 020 | gDYE1 128 | BU1DM 142 1A 2A 4A BA 5 15 25 50A
2N2183 W40 | 2NSITS 026 | ASYSS 435 | gOY62 .00 | BUIDS 225 \ s 074 032 0B 062 222 2 FET IR 5]
2N2183A 081 ( 2N3IT8 032 | BCI107 @15 | BFIIS 021 | Ci11 8l Zener Diodes oo s I o TR o5 B ok 224 300 360 1236
ZN21G4 02T | ENS150 082 | BC108 15 | BF1I% 921 | D4ON3 55 200 030 o-d1 075 0 86 2:82 378 43 1440
UN2IS4A 030 | 2NS191 096 | BC10Y @98 | BFUIT 043 | GETY ISl Sesocem W0 035 045 08 148 17T 420 540 163
2N2195 037 | ZN51 124 | BE113 013 | gFits 050 | GET1:3 020 ool it ofso o2 I oss: M1k
2N2185A 018 [ gNS193  1mn | BC114 @1z | BRIZY [Nt M and Mullard
2N221BA 030 | ZNSIG4 10 [ BC115 015 | gFiza 027 | GETI!5 650 e
2N2219 037 | 2N51BS 148 | BC11A @15 | BFI%5 025 | GET119 035 | EETEOIRNRA
e PR AEm oh e o |Bim Sk cms n AB Potentiometers-carbon
2 : 1 - BFI5 ! o
2N2227 020 | 2NM38 031 | BG118 011 | BFISs 015 | GEF5a6 020 R e
SN222TA 033 | 2NS459 033 | BCI1S 027 | BFI5 023 | GET533 020 B N ) S e T
2N22Z2 DT ] ANt 73 | BC1AY 021 | Brisg 021 | GETEYY  #12 e s e e G
ZM22224 041 | 3N13B 185 BC12S 015 [ BFIBC 021 | GETEIZ 042 Al icegirRalandhineaniat
2N2388 011 | IN139 142 | BCi26 020 | BFIBI 042 | GEF8AD  #30 Shder tyme o =
2N; 015 | JN140 892 [ BCI132 0350 | BF163 020 | GETB33 020 Siroios {oondlie e Sron e
2NZ36%A 01T | hN19) 41 | BCTM 011 | BFIGE 035 | GEFes7 020 Rl L o et inosn shoences
Hois i | i es)BClas o4l | aRieT et | GEToW  0a Pragais (Plossn specily verlical or horizontal)
2ZNZG4T 1-20 | 3N143 o78 | BC136 0-15 | BF1T3 024 | GETBI5 025 o‘;'v‘v:". M:z [
SNez 04z qnis 981 | Boi  os | orm el | ThaA om 02 watt § pence
2N2713 017 | 3N154 o8 ( BC1d0 oM | aFi7g +43 | TIPS1A  pi2 H ¥ 03 walt 3 pence
2N2714 097 | 3N158 117 | BC141 035 | BF180 RSl Prices subject to =
NI DR R ireration oK
ZN280S 071 | jnzon 105 | BC144 024 [ BF183 640 | TIPISA 290 > ti Ke"ner constl’uctlon Klts
R E S E R R without notice-  Hiiavivaivivinrihy o
il bR Al I L R R Drices correctat [ R RRE L AP
2N2907A 033 [ 40313 992 | 8C1s3 038 | BFiss o015 | Tteaoss  osa | ITTITWeld T S S R 220
ey oaa |8 sogECI RS T ERIRT 01S | MEMOT 042 : E820 20 wati Mone HI-FI Power Amplifier - | -
g#gt‘i =:§ :ggl{'; 322 E}?.Z 3:3 Eim 3:: Hgﬁgﬁ .°I§3 90|ng to press EvS Dh‘t'a‘rlnunué‘:mu;nsalur Prn-rrkpmpliﬂer 2 L£4-00
2MN2926 40361 043 | BCI59 094 F200 0-40 | MED41? 17 P A lusive AVT Aerlal Amplifier, LW, SW, MW, VYHF, T/¥ Chsnneis
?rﬁ'" ME jlosed a4 CIBOE St || e M: MEMW “: Ges exe U:-!IT% FM'TrnnAt‘mlne}‘Ka‘l is'smm"us.-nii; A GPD 'l..lcnnc'i' -
sllom @ 40363 088 | RCIGT8 011 | BF22SJ 019 | MEQE: o o { - .
Nom:m" :;: mgl‘ ::: E?:Irg% g:; g:gg; gg msﬂﬁ? ::; Of VAT M:I'E:lmsu:\::r? Wave and VHF Recalver Kit. Companion 1o =
403 * I
I o5 |is ek | Boimc oy | Brgt DI Mewar  in ulieTd smedsomy - <t
o &1 | BF24 ; 400 : - Il RN i | & s
AR AR R R g B i i L B
N3391 Al - F Q ME#1 L o W
5 . STHOO Strobe Light Kit, 120W/4S .. .. .. - £7-88
e G st oo S [ st SR ) e <oa 8 ot 0B, St 247 | 101000 Psychedalic Light Coniral. singic channel . .. E1%¢
2N3392 013 | 40410 55 | BCiBR2 o6 | BFzss 017 | ME4Y04 IR oo Ui oo s cedsliciliats Gonikel telnaieehanie g £99 58
N3zes 12 | w0411 200 | BCIS2L Q12 | BF257 D-41 | mEGIO1 D14 J300 Ol Sk Tt i T e
2N3394 817 | 4paid 355 [ BC183 009 | BF252 048 | ME6I02 016 | MJ3701 09 | NT18 Power Supsly—i to 30V, T R e
42 g 9 ' NT8S Professianal Stabilized Powsr Supply, § to 70V, 2A ..
2 042 | 40467 089 | BC133L 009 | BF25g 045 | MEBOOZ 017 | mJasoe 448 TEaRE e £348
24 o R Gy g C 12cRupp e TR E s || R o1 | MuEN0 AT | O Rierat Communieation Turmr 110-130mbz. Buil and
QN:MD; :g ::g ggm“_ o1 g:g?rg g;g u_ugg g:: BTG ] W.‘l;'?n.:;rdualt Communication Tuner. “ 21545
W ; N, T
PEn oF | G46 | BEIaT 93y | BFeTs  o3%| Mz beRl auEMN 810 | w19 Trmnsmitier VEQ tar 2 meteia (MmHE1OmHal. Bullt
ZNIHS 410 | 40603 058 | BC267 0412 | BF457 053 | MJa30 078 | MJESZO 058 and aligned .. .. . S o i
2N34HE 0-15 | 4060+ 0-36 | BC208 11 F458 065 | MJu0 €71 | pgEs21 973 | All prices plus 10% VAT and plus 15p posi and packing.
2:3411 o;; 40636 ;—;: g(c:zm( 0 1: g:gg»\ sgg thau :H MJE10%2 193 | AN kits with sasy lo Follow instruclions and coversd hy & lull
2NISTO 128 | 40673 212L 0 M 481 Quarantse,
28351 1412 | ACI07 935 [ BCZL 021 [ BFSE) 027 | MJigo e84 | MJENIOR “.5;' .
I R L i
. & 38 bt E q E j istors
N30 010 | ACHT 020 | BC23s  bga | BEWIS 035 | MUGGT 245 | yposss 185 Full range of Carbon and Wirewound resisto
2N3704 014 | ACI21 D13 | BG251 020 | BEX13 023 | MJ1m1 234 available.
W i@ ASE G| ohimm fhinue 8
N3 008 [ ACI27 53 0 d : . =
N30T 08 | ACIZE 020 | BC257  00f | BFX37 030 ( MJ201  32s | Postd Packing 13p pereder. Past and Packing 13p per erder. Europe 25p, Commonweaith (Alr) 85p.
2N3708 070 | ACI4IK 036 | BC258 008 | BFXM 933 | MJ2e35  too | eepedie. CAir} 65p (MIn) ) (M) i




a82

Wireless World. April 1974

R.S.T. VALVE MAIL ORDER CO. Paiwsy fall B Velllelifeal, R G T
Tel: 01-877 2424
London, SWI6 78S Fotux: 948708
ECPRZ 080 078 DA? 040 FD500 10| FYES 036 | UCH42 075 | 384 040 | 6BW? 000 | 6¥6QT £-50 | MCIS 1-08
YALVES FOH15 125 gp[a: FE zm .gg 0B2 040 PENDD | FY8) O3 | OCHSI 040 | 3V4 070 [6C4  0-35 (X4  0-40 | 30CI7 1-10 soso 2 2.-.
A1 0557 DV8o2 0-37 | BCiaz 100 | EFiB4 035 | Fzog gqp | OZ8 04 075 | PY500 1-00 | oLz 635 | BROY ¢-50 | 6CD&G 1-30 [ 6X3GT 0-45 | 30C16 0 B0 | 6146 _ 2-00
AZ4l 080 | EABCRO FCHSI 030 | BRSO D33 PCAG 080 wmwoss PY801 D50 | UCLs: 070 | BUAG 040 | 5CHS 140 |7B8 978 sobs 110 TUBZK
CRLH 1-00 038 | ECHA3 045 | EL31 1-78 | OYS0L 030 ] pos p.ag | PLIG 8P4l 300 [UF4 075 |6V40 C-50 (SES 100|287 @70 [30FLL 080 |3AT1 40
CL33 1-30 | ¥aF42 073 | ECHB4 045 | EL}4 ¢80 | GZ¥ ¢ 45 | pCooo 0-48 | PLAS n 85 | BPE1 0-75 | UPBI 040 [5VICTO4S [GFR 103|703 1-30 | soPLI14 Q00 | 3BF1 350
OY11 0-50 | EAFS010-30 | ECLA0 © FL47 250 | Gz72 050 | PCCS4 0-46 | PESL 0-30 | T4l 100 | UT41 0855|5246 045 | 615G 045 (7C5 076 [30L15 1-05  3DP1A 3:50
DAPPI 030 | Lhcay 1 60 | BCLEZ 0415 | EL4l 090 uzu 065 | PCCS9 0-501 PLEQ 045 | U258 085 | ULAL 043 | #/a0L2 090 | 6JSCT 045 | TH7 970 [30LI7 095 | IRAL 10-00
DAPSS 0 50 | EBCA1 075 | ECL% 040 | KLz 090 950 | POCIZ00 G0 [ PLAI 046 ) U3¢ 085 | UV4l 848 |SALS 025 |6JTGT 0-48 787 BEh |300M3 105 | IFPT 1-50
pocee 133 | EECS1 $33 | ECLLS00 ELAL 036 PCPE0 030 | prag oao | D19l 076 | Uyss o040 [6AQS 045 | GKSGT 0-78 [ 7¥é 078 | 30PIF 100 (JOPL 560
DFS1I &30 | EBF0 040 320 EL3L 030 BL“D“ PCPBE 080 | pragy ¢35 | U404 070 | ¥raB 12a | AT -85 |4K70T 035 | 12408 060 (J0PLI 093 | ABEI 400
DPPS .50 | EBFRS 040 | EF37A 1-2¢ | ELSS 040 FCPS010-30 R L BATG 045 | GEAGT 080 | 13406 D60 | 30PLIY1-20 | SCPL 500
DES1 045 | EnPss 032 | E¥ye 120} EL3S0 25| HNMe :IH rcrsoag.0 [ F1208 078 g peey SAUG 030 |6P25  1-75 | 1246 060 [ 30rLie125 (4FP7 300
DRoe 970| EBL3) 150 | £P41 0-85 | ELLB0 1.00 | KT6l 1-75 | PCRH020-50 | PLSOR 090 040 6AVSE 045 | BOTGT 080 | 124T6 0 40 [ 5LOGTO-75 [ BAD  10-00
DE# 080 | Koo4t 100 | BP22 12| EMio D45 | K 2.80 | FCPS060-75 | TIA09 1-B5 | UAP42 0-78 4Ba% 028 | 6SGTM 045 | 1ZATT 0-40 | 3W4 050 [ CVaRZR 00
DLz o4 | ECCAL D40 E 028 | EMBI 080 | KT8 CC5) | PUFsos0 80 | PLAGL §-00 | yrac) g 78 SAES 035 | 6BI7O0TD-00 | 12418 045 | 3523 073 | CV960 B-00
Eoce: 033 | EFRs 038 | EwSe 03b 130 | BCLN2 035 | PLB0T 095 | pomen o CBR6 075 | SBLTGTO &5 | 12AU7 0-33 | 33Z4GT0 70 | DOT-5 800
D3¢ D4R pocms 033 030 | E¥SL 040 | xTAs 880 | PCLS3 b8B | kYT 083 p oo T 6BI6 055 [ &3NPGT | 12AX7 033 |80CS 060 | DOT610 00
DL3G 035 | pricns 040 | EFRs 028 | EX86 040 | KTWe11-00 | PCLE4 045 | PV 083 ° BBQTA 0-35 0:45 [ 17BA8 0 45 | 80CD60 VCR1248-00
DMT0~ 080 | FOCAR 040 | E¥el 037 | EZ40 078 | KTWe9100 | PCLES D-50 | PYHL/ROG UBF8s 0 40 S6BR7 1-00 | 6UMGT 0-73 | 12BES 0 M0 120 | VCR1394
Dysaroas | BCPeo 0484 kbwa 0-50 | Fza o078 | Nes 278 | POLA 645 UCCes 045 6AWA b-00 | 6ynn o785 | 17BRY 080 | 30 060 L]
INITOR 010 | AFLIG 025 | BFISS 013 | CR4dqu 1 GITH 080 | NKTI28 0495 07 {0025 D401 0OCTI  0-45 | OCM 030} ORPGO 045
TRANSISTORS 4NI7L0 3{? AFILT 020 BFI%S 015 035 | hARDOAD-ED oce|0C28 070 |0CT? 025 [ 0CI23 110 | ORPSE 048
1%21 @17 | aN7o8 0-16 | 2¥a711 0-11 | APL39 0-33 | BPI19T 0.5 | CAWE 130 | MaTIOL NETIN 04202 010 ] OCI9  DA5 | OCI3 050 | OCL30 0-40 | 8X640 0-75
INZ1 g4 | @Ni102 0-18 | oNIB19 033 | AFFIZ 160 | BFSML (-35 | C¥l 025 . OAZ10 0 20 940 [ 0C7¢  0-30 | OCI4e 0-85 | BXAez 060
154001 0 08 | %1400 018 { 2X¢356 0 16 | BCIOT 0-12 | BFAM 0-25 | CV1N3 013 1 MATIZ0 NKTI12 QAZ11 D30 | GCS 085 {OCTE 030 | OCL4L 08D |SX643 0756
IN 402 0:07 | 2N1304 0-88 | 2N4789 0 18 | BC108 0:12 | B Y80 0-230 | V232 100 0-2% QAZ202045 [ OC38 045 (OCI6 030 OCIGD 0-20 | #837 0-30
IN4003 0 08 | 2vl3e5 028 | AQi24 028 | BCIOP 012 | BFY3)1 020 | CV2i54 163 | MaTIH NET214] 24 OAZIN0 40 | OC41 035 | OCTT D55 | OLV70 0-8% | Ze2s  Q-28
1N 4004 0-08 | 281306 0 28 [ AC127 025 | BCLi3 0:20 | BFYS2 020 | Cv2155 148 NKTHS 0A7211040 | OCa3 040 | OCIN 035 | OCI7L 080 (78170 0-10
IN4a08 012 | ZN1307 028 | ACI9S 023 | BCLIG 020 | BTY(9/ C¥?108 4 D¢ | MJEI70D 64 940 QAZ2420-23 | OC43  0-70 { OCTAD 0-20 | OCI00 055 | ZA178 O-40
18817 0-13 | aNZ147 0-76 | ACIT6 028 | BCT17 921 | 100k 0-78 [ CVIL093-73 | MIES200 85 | NET217 OAZ2441 35 | OCH 018 | 0CT® €30 | 0C201 ¢80 | Zs2n o
18131 013 | 2N20180.23 | ACIA? 020 | BCIA9 0-14 | BY100 ¢-16 | D100 0-15 | MTE2BSS B -23 0-17 | ocel o024 | 0C302 0-90 | ZT21  0-26
10132 013 | 2X%444 105 | AGISS 020 [ ROV 045 | BYI26 014 | DIUOC 0-25 110 | NETHS 618 | OCRID 0 25 | 0cuna 0-55 | ZTX107012
. 907220 063 | Fxudds 080 | ACY17 0358 | 1DI21 100 | BYILT 015 OET!020.50 | MJEJDSS 4 1. 010 | OCAIM 0-20 | OT204 085 | ZTX108D-10
203l 040 | 3N2326 010 | ADL4D 050 | BDII3 1-00 | BEvEN GET1030 40 0.7 | NXT30) ot | oCsIbu 00205 100 | ZTX300)-14
26307 040 | INIT020-11 | ADLS 050 | BFIIS Q25 | Beries 0-10 1 GETII60 63 | MI'F102 [4 088 0-18 | OC208 116 | ZTX 304025
aNGes 018 | 2N3703012 | ADIEL 039 | BF1Z3 0-29 | CRSIM0S GHTBIE0-40 040 | NET304 0-80 [ OCHZ 055 [ OCIOT 1-06 | ZTXB000-15
aneeT 0-15 | wiumni 0-14 | aDzse 039 | BFISD 025 0530 | GBXAE 125 | MT¥1030 38 0 680 [ OCEZ 028 ocrru 0-50 | 2TX5030-16
25106 0-10 | 2¥4705 @12 1 AFI1LL 025 | BPIBL 0:33 | Ou81-8 GHEXB8dL MI'PLO4 NEKTi01 0:30 [ OC82ZD D-B5 | OCP71 100 | 2TX8310:25 |
INT06A0-12 | UNs707 0-18 | AFILS @25 | AFISL 012 ). 5 76 | 0-35 0-7 418 0 0I!I"l2 0 AS
v 3 12E1 L5 5726/ 023 ovas CY404 BI8OF axyg MELWY BIUB/4S
Industrial Yalves |S%%; 12E14 L 8ALSW | 6919 Cval cvals EI810C | GXU3 MEL0: | qeisons
L R3aT angs 1ap1 829D [ 147 CVds C¥416 E182CC GXU4 MELS00 Q8130/30
134 29 AAF4A 1:4E] 8308 apuIw | 7198 V33 VALY E186F OXUs0 [ ME150] QBisa s
1BaBA n BAKE uBby 880 5749 7203 ,CV13 avaue i
1RA3A BAMS 28C1 64 5750 7360 CY74 Cvasy K68 0AT
1N2L :c-mm BAMS BAK L} BaSA 5751 7588 Cves CVdr R8T Qa3
1N21B GANS 75E1 346E 5802 Y118 CVadn ET88 j
1N23B :u::xwu.w 6ANB 7501 8274 BB14 5018 Cv131 Cvaas ECC33 OAdG
1N2301 BE4R ALE B3A1 BBLR 3823 BOUSA cvize cVeag ECFB04 Maozy
X34 WNNE Y] BBAL BOLE 5840 Cv128 cv4sd MBOED on
1X2B 311160E BAUMGTA | B5AY 5083 9001 C¥131 cvugl wB081 DRy
311708 GAUSGT | B0AG 954 5945 4002 CV132 Cva9z ] MB0g2 op3
243 3Q/1B0E AUE AV 355 5003 V133 CV4ns EFHD4 MBOBY 003
2AB1E 3G/196E | AAVEQTA | 9001 256 / 004 V135 cy7lT EFPgo MB0RI 0Z4
20264 34 BAWSA 80Ca 957 8408w 19005 CY136 CVao8 MR 0ZiA
2034 3408 | GAXBGT | goCv 6041 0008 Cv1y7 cvipT2 EN#0 MAou7
2CIPA W1a904 | 8140 P3A1 1825 6057 cvis8 cV1076 ; MBORE oT1s ]
2Cs3 AV/390B | ABAGA 100TH 6058 122014 Cvi40 cv1oot ENS2 MA100
D21 GBE4 150872 2050 8059 CYI#d ovizig L Mals Q47400 '
2I1W 41254 K74 5083 2050W Ba60 AlA34 CY160 CV134. E3U74 bLIE g QAZ403 [,
2E28 42504 SBL7GTA | 130C1 | 2051 6681 A2087 Cvi7a CVidTs EBUT¢ HA140 QAZ404 1
s3] 44004 BRNE 15002 2 A2134 cvyla7 CVY14T8 1i kil Haté QAT106 i
2733 4R32 BBRT 130C3 40034 5063 A229Y CY188 CV 1477 Fann7 814 QAT4D? an g]g
2750 1035 BST 15004 4212D or E | 6064 A2 CY1%0 CV1478 P850 MBi44 QB3/300
2754 4CX2508 | dRXTGT | 250TH 42424 6063 A252L V1704 iy Mal4 QB3-5.750 3 1308
EXETY sF37 875 328 43130 8067 12300 cvasl CVI4RD Fao6) S QUA-1100 | BTV2BOM40
2K 28 &350 8088 328 13284 6072 ACTE cyags CV1451 FXu19 SRLaE gk 8TVIE0/30
4K 26 X w8 BCH S 831-11 1§87 GOTS ACT® CV8é CV 148 : N Muig2 QF40 HI
1K28 11424 §CL3 54 8074 CV286 c¥1787 #0000 PRaa? M8i63 QQVUI6  [iapree
K 45 153 ECW4 7054 5545 6050 BIC 1E V287 V1 EBOFC v MAaI67 QQ¥03-10
2X2A 41X 180A SDKE HETS 6097C BHY0 ovals CViHsz 80P Q1371E | MAL79 QQvos-20 | TDO3-10
4X 130D 4DQBB 7158 5842 8130 BS136 CV3te C¥1875 ESOL a130/1B | M3100 VoL | TTIS
3AM107A 4X2308 SEAS 723AfB Bhaq 8136 BYS Ccvisy C¥1ppd £807 G1MAE | MB1BE V03204 | TT2I
JATI0NA ] 8F33 7354 £asL 6189 BTi5 CYaan cyzonn EBLCO 0180/2M | M8204 QUVod-18 | TTRIIMK
A/164B | SR/251M | Bif(mctaly 5470 6197 BILS CViles Cv2131 EB11, fomop | man2 QuUVes-4p | TZ40
SA/09E | BBr252M | 4HIOT 801 5672 6201 BT7¢ 354 CV2i64 E82CC G400/1K | MB214 QUMG404 | 4o
IAMID, AB/254M | SUBA 803 5876 £201 BT&I Cvase CY 2154 ES30C GN4 MH273 QATO0/ g
JA/LNOB | SBIZEGM | 6VEGT BOB 5987 951 oviy6e Cy2180 EA3F GTiC Me22¢ QBTS20 ui
3Af1484 38/250M 807 3695 5205 c1C CVaTl cvalte GTR1Z0W | Mugus QBT840 va?
3A/167H SB/ZsTM [ 11Ea 808 5702 6350 C1K CVaTR cvea F0CC OTRISoMS | MA2y2 QBI5/E0 VL8831
5 acen 11E13 811 5718 6442 CAA322  [Cvare cvuyy Ea0l, QuU1s MAZY7 Q8pa/3
mragM | DL 12417 8114 5719 6463 Cvs €vagl CYIa3s E9LH GuU20/21 | Mz Qa9z{10 Z300T
AB2ALY | BRAGY 12R4A B12A | BT2s/ 8550 C¥ CVans Cva253 ESICC anso MEI00 | GB05/10 Z159 i
a824 sUsGH 12BYTA 813 AASAW | 6BOT Cvia ovagy cv28y EI80600 axyl MEI4M ,i_tisloa.'ﬂ, Z303Y
10 .. o8 437 045 J4TE .. o 051 74187 1-08 |
TR | R iR | me o ogm umo oo o | e oo
v 412 018 440 ., T Y - . -
L R v .03 | FuAN LD oS 7483 .. 145 100 | 74175 i LOW PROFILE
03 C 0 o g .. 430 THD L. 085 484 . 100 182 74176 144 SOCKETS
Ta04 T pse 7 . . dan 7450 o Ti6 . 15 0-87 T4I90 230 14 pia DIL, 16p.
7405 T oeo W . .o 7451 . oM W .. o7 080 T4LOY . 2 16 pla, DIL, 17p.
2406 . . gao 412 . . 028 B3 .. .. oM TAILAN 110 184 T8 2.39 . [
407 | 4o Ha . ] T454 [ g .. 0-75 100 74193 L. Stocklis of English
08 .. .. 025 7415 .0y T460 P 493 .. 075 144 74194 1-12 Efectric, Farranti,
e .. T 033 HIT . - 037 T470 o33 T4 . . 085 £30 74195 14 M,O. Valve Co.
: - 7418 .. -t un 03 488 .. .. 035 1-15 THINE L1 Mutlard, .T.C.
m o . m 741 . T Tive 100 2.0 740 1-58 Pl
1452 0-a7 T .. .. oAl FiTem ) T 0'32 118 4198 a1
743 .. .. 04y L R 111 THLOS 118 19 284
FROMI1ST APRIL ALLORDERS SUBJECT TO V.A. 1, AT APPLICABLE RATE THIS uus*r IE ADD!DTG TOYALORDER FRICE INCLUDING POSTAGE.
Terms of Business: Mon. to Sat. Open to callers 9 a.m. to 5 p.m. cl _ 1 p.m.to ) p.m. Express postage 5p. for one valve; 1p each additional valve. 4
Express poscaga: 3p for ans transistor, and Ip for each additienal. Over IO pult fres. All orders over £5 post fres, Valves tested and relaased to AR.B.
specification if required. {Full valve nv‘nilnbility list on request, S.A.E.) Prices correct when gaing to prass. ]

T —

i
|

STEREO IC DECODER

HIGH PERFOAMAMNCE PHASE LOCKED LOOP

MOTOROLA MC1310P

Saparallon; 40d8 50Hz-158kHz.

1/P leval: 560mY ims

Input Impedance: S0k

KIT COMPRISES FIBREGLASS PCB QNLY WHY PAY
{Rollet inned), Resision, 1.C., Capacitots, £3'98 MORE?
Pras.t Poim. & Comprehansive Instructions post e,
LIGHT EMITTING D1ODE RED 29p

Suimble a3 starec "on” Indicator lor abova GREEN 353p E

MC1310P only £3-15 plua p.p. bp

(a8 In "W.W." July ‘72)

EX STOCK DELIVERY
SPECIFICATION
Dislonion: 0-3%
O/P lovel: 4B5mY tms pas channai.
Power requirements: B-16Y a1 18mA
Wil diive up 1o 75mA sterso "on’ lamp or LED.

NOT
As the supplier of the

our cuatomers can bandfil llom cur wide caperiente.

BURTON ROAD, EGGINTON, DERBY, DES 8GY

firat MCIXOP decoder hit, ol which we have sald literally thousands,

V.A.T.
Plansd add V.A.T. 5110 t4 all prican

FI-COMP ELECTRONICS

WW—I113 FOR FURTHER DETAILS

Audio Connectors

Broaocast pattern jackfields. jackcords,
piugs and jacks

CQuick disconnect microphone connectors
Amphenol (Tuchel) miniature connectors
with coupling nut

Hirschmann Banana plugs and test probes
XLR compatible in-line attenuators and
reversers

Low cost slider faders by Ruf

- future Film Developments Ltd. i
90 Wardour Street, |
d London W1V 3LE ‘

01- 437 1892/3
WwW—I114 FOR FURTHER DETAILS

T
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ELECTROVALUE

ELECTRONIC COMPONENTS FOR THE
WIDEST POSSIBLE RANGE OF APPLICATIONS
EVERYTHING BRAND NEW AND TO SPEC % GOOD DISCOUNTS % FREE POSTAGE (U.K.)

ELECTROVALUE “SPECIALS”

Amongst 8n extensivo rnge of spaCiaiised electranic
companenls which we stock are

Magnatic Resistors

Ligurd Crystal Displnys

Hgll Effect Probes

Touch Switch I.C.8.

Magnetically oporated [.C.8

Phoso-alectronic devicas

FERRITE COMPONENTS
Pot corns in a wide rango of useful suzes:

Oocubla Aperture Cores:
Ring Cores

TRANSISTORS

Very wida range of Types is shown together with grouped
and tabulated specifications for cach ona. Outfines are
flustpated, and .thare is & full range of supperting hardware.
Also nedr-equivalent tables are givon.

I.C.s ,

Hare too 8 wide range of TTL types are shown, togather with
linaar and specist purpose 1ypes Gwer BO elrcuit and connection
chagrams as well a3 much other useful ntormation is included,

MINITRDN DIGITAL INDICATORS

J016F Seven sepment filament, compatible with standarg

logic modules. 0-9 and decimal paint: 9mm characiers In
fead OIL, g

Suitshle BCD decoder driver £1.15

20156 showing + or — & 1 & dec. pt. £1.20

CAPACITORS
POLYESTER C.280

Radial fgads for P.C.B. mounting. Working voltage 250V d.a.
001, 0015, 0022, 0-032. 0-047 0a. 3p
0-068, 0-1,0-15 a3, 4p
022, Sp: 0:33. 7p; 047, Bp. 0-6G8. $1p: 1-0. 14p; 1.5, 21p:
2-2, 24p

TANTALUM BEAD

1. 022, 047, 1.0 mF/35V ea. 13p
2.2/16V. 2:2/35V_4-7/16V_ 10/6-3v ea. 13p
4.7/35v. 10/16V, 22/6-3v ea. 16p
10/25V. 2216V, 47/6:3V, 100/3V sa. 18p
POLYCARBDNATE

Type B42540 Working Voltage— 250V

Values in mF: 0-Q047: 0-0068: 0-0082; ©-1; 0-012:

o015 en. SBp
0018; 0-022: ¢-027; 0-033: 0-039; 0-047: 0-066: C-06B:
Q.0B2; 01 en. 4p

SILVERED MICA

Working voftage 500V d.c.

Valuas in pFs=2.2 1o B20 in 32 s1ages aa. 6p
1000, 1500 7p: 1600 8p; 2200 1t0p: 2700, 3600 12p;
4700, 5000 16p; 6800 20p; 8200. 10.000 25p

CEAAMIC DISC
1000pF/500, 2000/500, 5000/500. & 01mF/50, 0-02mF/B0,
O 1mF/3—each 2p: G-OSmMF/SOV—3p

CERAMIC PLAIN!
each 2p

POTENTIOMETERS

ROTARY. CARBON TRACK. Ooubie wipers for good
contact and long working fifa

P.20 SINGLE lnear 1 ms 10 2.2 megohma
P.2D SINGLE log 4.7 Kohms to 2-2magohms
JP.20 QUAL GANG b, 4-7Kchms to 2.2 megohms
JP.20 OUAL GANG log. 4-7Kohmas 1o 2-2megahms
J4P.20 DUAL GANG

only
P.20 DUAL GANG antileg 10K only
2A DP mains switch for any cf above 14p gutea.
Oecades of 10. 22 and 47 only available in fanges above.
Skeleton Carbon  Prasats Type PR, hotizontal or vartical

ea, 48p
og/antlopg 10K, 22K. 47K. 1 magohm

ea. 4Bp
48p

6p each,

SLIDER

Lima#y or log, 10K to 1 meg n all popular welues ca, A0p
s, 10p

Escuicheon pletes. Dack. white or lightgrw
Control knobs, bik/wht/red/velgrvblue/dk. grey/it grey  ea. 7p

in a range of 26 values rom 22 to SBO0pF/50V d.c..

JACKS AND PLUGS
SOCKETS

2 cHcuil utwwatched 51/8S 12p
2 circuit 2 break contacrs 51/88 15p
3 circuit unswiiched [Not GPO} 53555 17p

d circuil with 3 bresk contdcrs S3/REB 2

2 circult with chrame nut and black/whi
EhGchigithgch an, ‘whitefred/green or %E;

with 2 break contacis SB/BB 20p
Miniztera 3.5mm 2 circuit, {black) 2 br, cont S6/B8 Sp
PLUGS

2 gircuit acreened top entry Pd 24p
sids entry SEP1 aep
Line socket mona 23 ¢ 40p
Line socket steren 244 45p

3 circuit unscreened. black/gray/white P4 460
2 circuit, unscreaned. blacl whitp/tad/black/grean/grey P2 18p
3 circuit scraen 1op entry P3 53p
side entry SEP3 5S5p
Miniature 3-5mm 2 eircuit screencd PS 13p
Miniature 3-8mm 2 circuit unscreened vartous colours PB Top

INSULATED SCREW TERMINALS
In moulded polypropylane. with micket plate on  brass.

With fnsulsting set, washers, 18g and nuts. 15A250V
In hInck-’brownf‘redlyur\owfgrsatvglus/grey/white. Type
LA ; 9.
DIN CONNECTORS
2 wey loudspeakar Socket 10p Plug 12p
3 way nudio Socket 10p Plug 12p
5 way audio 180° Socket 12p Plug 15p
S way audio 240° Socket 12p Plug 15p
6 wey audla Sockot 13p Plug 15p
.RESISTORS
_Code Warts Chms 103 10088100 up
{see note balow}
< 120 82-220< 9 B 7.5
< 12 47470k 13 11 03 natt
< 1/2 4 7-10M 1.3 1 @9 natt
< 34 A7-0M 1.5 1.2 C-9 nett
c 4.7-10M 3.2 2.5 1-9 nett
MG 1/2 ™ 4 33 2.3 natt
ww 1 0-22-3.9 9 9 8
ww 3 1-10K 7 7 8
wWw 7 1-10K 9 9 8 nen
Codes:
C = carbon film, high stability, low noise.
MQC = meta! oxide, Electrosil TRB, ultra low noise,
LYWW = wire wound, Plessey.
. Velucst Alt E12 except € W, JV" and MO 4w,
| E12: 10, 12, 15, 18, 22. 33, 39. 47, S6. 6B. 82
and thesr decades,
E24: a5 E12 plus 11, 13, 16. 20. 24. 30. 38, 43, 51,
B2, 75, 91 anct their decades.
Tolerances:
BY% except WW 10% +0-05¢) and MO W 2%.
Prices are in pence sach for quantities of the sams
ohmic value snd power rating. NDT mixed vsives.
{lgnors fractions of one penny on total valus of
rasistor arder.] Pricos for 160 up in units of 100 only.

ZENER DICQDES

Full range £24 vales: 400mW: 2.7V tp 3BY, t4p pach:
1W- 6-BY o 82V, 21p each; 1-5W: 4.7V 1o 75V, 48p cach.
Chg to increase 1-8W rating ro 3 watts (type 265F), 5p,

VEROBOARD

Copper clad 01 matin—2.5 « 37687 ins, 2ap: 3.75 x
a: e —27p; 2.5 = 6 ins —27p: 376 1 S ins,—30p.
C r ctad 015 in matox 2.5 1 375 ing.—1Bp: 375k
3-75 w8 —27p; 2.5 x5 ins.—27p. 3.75 x 5 ins.—33p.

Vero spot face cutter (amy matnix) $3p.

0-044 pins [for O-1 matrlx) per 100—30p.

0052 pina {or 016 m.ll‘itrper 100—30p.

ELECTROVALUE LTD

28, ST, JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Telephone Egham 3603, Talex 264475
Shop hours: 9-5.30 daily, 9-1 pm Sats.
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
Telephone (061) 432 4945
Shop hours: Daily 9-1 and 2-5.30pm, 9—1pm Sats.

U.S.A. CUSTOMERS are Invited
Swarthmore PA 13081,

1o contact

CATALOGUE 7
SECOND PRINTING

112 pages. thousands of items, illustra-
tions. diagrams. much useful technical
information. The 2nd printing of this cata-
logue has been updated as muchas possible
on prices. It still costs only 25p post free
and stlil includes a refund voucher for 25p
for spending when ordering goods nertt
value £5 or more.

COVERS & HEATSINKS

Mung_types including;

T03 Transistor cover. clip-an p
HEATSINK

Type W Extruded slummium 1° €W, undrilled 60p
drilled 78p
KNOBS

All tor 7 shafts in a very wide range of types from utditanan
to modern solid aluminium

S5-DEC

Unsurpassed lor “breadboard work” can ba used indefindely
without detenicration. Components just push inta plug holes
and tonnect autamatically, Slof fos control panel. 70 holes  £1-90

T-DEC ;
Far more advanced work with 208 contacts in 38 rows, Will take
ona TBleadcarner. £3 B3. {Carrors suppliedsaparately. )

DESOLDER BRAID

Bfhstrip S6p

25mir, reel £745

Alsadesoldenng tools from £52.00
ELECTROLYTIC CAPACITORS
Axial Lead
F 3V B3V 10V 1BV 25V 40V @&3av 100V
47 1tp  Bp
1.0 — T — 8p
2.2 — — 1Mp — 8p 9p
4.7 — — 11p — Bp 9 8p
10 L = 8p 9p 8p Bp
22 E 8p Sp 8 8p 10p
47 8p - Sp Bp Sp @8p 10p 13p
100 9p 8 B8p Bp 9 10p 12p 19
220 Bp B8p 9%p 10p 10p 11p 17p 28
470 9p 10p 10p 1ip 13p 17p 24p 45p
1,000 11p 13p 13p 17p 20p 26p 41p
2:200 18p 18p 23p 26p 37p 4tp -. —
4,700  28p 30p 39p a4p 58p
10.000 42p a6p - -

This is EV Service

GIRD ACCOUNT No. 38/671/4002
DISCOUNTS

Avpllable on  all jtems escapt those shown whh NETT
PRICES. 10% on orders tom £5 to £14.99. 15% on orders
£15 and over.

FREE PACKING AND POSTAGE

in U.K. for pie pod mal orders, For mail orders for £2 hat
whlue #nd under thera is &N addifions? handhing charge of 10p
Ovarsnas arders—camlage charged st cost,

GUARANTEE OF QUALITY

Al goods are sold on the understanding that they conform
1o manufacturens’ specifications and satisfaction is guarantaed
81 such—no rojects. “scconds® or sub-standard merchandise
ts offered for sale,

Prices guoled do rot includa VAT, for which 10% must be
added 1o fotal nelt value of order. Every effort is made to
sn3ure the cowrectnest of informartion and pricos in s
adverisement at lima of going @ press. Prces sulbjsct to
alterarion without notice.

Every affort i& made 10 ensure the corrgciness of informatinn
and prices n this scvertsemeant gt time ol goﬂ;? o press.
All postat communications, mail orders. atc., ta Head Office
&1 Egham addross. Dept \WAVA 5 ALE, with anquirles requiring
ANSWweors,

ELECTROVALUE AMERICA. P.O. Box 27,

a83
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THE

L OFF

“WIRELESS WORLD WALLCHART

OF

FREQUENCY ALLOCATIONS"
PRICED 30p

including VAT, postage and packing

This full colour wallchart is available exclusively to readers of Wireless World by a

coupon offer in the June issue. The electromagnetic spectrum from 3kHz to 300GHz

is scaled on eight logarithmic bands containing fifteen main categories of transmissions

identified by colours. All the important spot frequencies are marked as well as “‘special

interest’’ frequencies. The chart is compiled from information provided by the ITU
and applies specifically to the U.K. and Europe.

“SLO-SYN'' 3-LEAD
SYNCHRONOUS
STEPPING MOTOR

Type 5515. These fing motors are eanily reversed, starting and stopping in leas than 5° wilhout elecirical or
mechanical biaking. Slmpla relay céicull can he apolied to giva DC., to winding lor & marimum heldlng rorque of

300ce In with 35+ at 0.35amps through winding. Fer AC. (synchronous) operation al 120v., 50H:. Speaed 60

tpm at

50Hz.. 72 rpm, STEPPING. Halding torque at 60 slapa par second—100 ozfin. Can be wired 10 give 100 of 200 sleps

per tevolution with accuracy ol 01* per step non-cumulative. Torque characierialica can he
madifled by simple R.C, tircuils. Dimenslona: dia. 4*, body length 4§, spindle length 2}"X
" dia, Welght 6§ Ibs. BRAND NEW In maker'a paching. Offered at less Ihan § maker's arice.

OPEN FRAME

shaded pole

GEARED

MOTORS

(Dural  genr case)

240 AC.. 28rpm. NEW

HIGH TORQUE, approx.

averall aize: 337 X 317 x

22" 4-gpindle 4~ dia, as lllustraied. £3. P. & P. 30p.

Similar io above, 19rpm. £3. P. & P, 30p,

119rpm with presasd steel salﬁr l".’ﬂl; {mimlins to above
A . 0p,

but allghly smaller}. £3,
Simillar 10 above wilh alicy gear case. 60 r.p.m. This
item 2 cx-equipment but perfect. £1.95. P & P 30p.
SMITHS RINGER-TIMER
Rellable 15 minute timas, spring weound
A divisions., approximetely §° between
! divisions. Panel mounting with chrome
bezel 3]° dis. L140. 35p. P. & P,
FEW ONLY
A, 50Hz, Oulputs bix, 82 O.C., and Bv2v, 100M A.
Hum and riple t futl foad—iexs than 3MV peak'to
peak. Siability improvement ratic lor 15% maina
changes—1/00G : 1. uipul impedance 0-005 ohms.
£1.50. 1n manulacturer’s carton,
“"LABGEAR ELIMINAC"
P.5.U. 200-250v. 40/60HL, Alternative outpuls fully
table (variac Ir ted). Outpui 1. 12y at Sa
D.C. {ully smoothed. Oulpul 2. 12v al 8x D.C., wilh
ripplo cantent. Quipul 3. 20v at 10a A.C. 2" 22}~ Hlush

0-20v D.C, m/¢ meter, In altractive prey hammar Linish
caso, In maker's carlon. E41.50. Carr. & Php. £1.80.

CARTER ELECTRIC

fconcurrent wilh time sefting) 15X ¥min
;;l-l;y atabilised *'Laboear’” Power Supply Unil Input
" x 81" x 12]1. Welght 20}b. £39.50- Carr. & Php

ELECTRO-TECH covovers i

SHADED PDLE MAINS MOTOR

A quality shaded pole mator. Open Irame. 3° high X

24" % 2, Spindle 1" X &". 1,4 20r.p.m. £1.35 P & P 20p.

SOLENOIDS ==

by WESTOOL

240AC type MME.

Jlb. pult, 21"X1"x

12", Traval 1°. 90p

each. P.AP, 10p.

2a0AC ® MM, 21b, pull.

'Ii'xll";l:'. Travel l'n‘mp

ewach. P. & P. 10p. Quanlity

discounts; 10-50 103, 50 up- 1

words 25% /J

MAINS i

SOLENOQID

This litlle unil gives

vertical iftof approal-

malely 17

hinged "eibow'",

Bracke! incerparates 2 fixlng screws, Langth of arm,

237, 240v AC. Pull al coll is approximately $10. £1.

FREE P. & P. Speclal guotes for guantities.
AMPEX 7.5v. DC
MOTOR
An uitra precislon fape moter
designed tor uae In the AG20
poriable retgrder, Torgue
450GMICM, Stall load at500ma.
Craws 66ma on run. 800rpm +
speed  adjusiment. Inlernal
AF{RF suppresslan. {" dia. %1

spindle, moter ¥ dia. xt".

Original cost £18.50. OUR

PRICE £1.30. P. & P, 25p. Large
duantities avallable (apecinl quolaiions). Mu-metal
enclosuro svallable. 73p each, FREE P. & P

ULTRA PRECISION
(D : \ CENTRIRUGAL BIDWER

‘I by Air Contro! Ltd.

¢ 30 scgments individually balanced in
el heavy caat alloy case. 2,300 r.p.m.
240y A.C. Very powerul and silent
tunning. 50 dis. 3° inlat dia. Outiet Aanpe 3™ x 2§".

Limited number only £8.95 ©,37

SILVANIA
MAGNETIC SWITCH

Now complete wilh reference magnet!
A magnetically activated switch, vacuum sealed in 2 glass
envelope. Stiver contacts, normally closed. Raled Jamp
»t 1207, Tjamp sl 240v. Size: (appron) 1" long X |7 din.
Ideal las burptar atarms. security systama ete., and where-
ever non-mechanical switching 18 required. 10 lor £2; P
4 P 15p. 50 for £8.80; 100 for £18.50. FREE P.&P, over 10.

NORPLEX

The famous Amerlcan fibre-glass copper-clad laminate. Finsal qualily
with woven glass base o! Epoxy-resin, Excelleni Mech. nnd Elec.
conductive propertics, Heat reslntant, ideal for P.C.'s #ic, THIS IS A
SPECIAL ;URCHASE ANC ONLY AVAILABLE WHILE STOCKS
LAST! Slzes: 12° x 127; 26 X 12°; 24° ) 247; FULL SHEET 43" x 277
{15 sg. '.). Single-sided Copper with thickness of 11327, 3/64°, 3/32 .
Also double-alded 1/32°, 11187, 3/22°. £1 per sa. it. Cul sizas(1-10sq. it.)
25p. P. & P, Full Sheet £1 aach. Carr. £1 for 1at shest plus 25p aach
additlonal sheet,

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES

Impedance approx. 20052, output 80 or B0 DB st 1 K. A4 used In deal

aids, bugping devices, eic. Slze (60 DB) 7[32'x5|32’xt'; (83 DB)
1" x5/32"X }". Ex-squigment, all tested. £1-30 each. P. P. FREE.

ALL PRICES INCLUDE V.A.T.
Whilst we welcome official orders Irom established companies and

Educational Drnullmentl.ltilnoIun?'ltalrl:"cllluIn\lolc(‘ﬂuodl under
£5. Thereldre, ploase remit cash with orders balow Lhis smounl,

315/317, EDGWARE RDAD,
LONDON, W2.
Tel: 01-723 5667 01-402 5580
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TEKTRDNIX 535 Oscllloscope with T & CA
plug-ins £295.

MAINS STABILISERS
SERVOMEX type AC2— 0 ampa,
SERYOMEX typs ACT—I0 amps.

Carragas £1-50

£20 wa.
£34 ea.

MARCOHMI TF 195M-0/40 KHZ Sing Wave
Generator 0/40 Volis outpul Mcicred. These
muat go £725.

MARCONI TF E01B. AM SIGNAL GEM-
ERATOR. 12 to 470 MHZ, In good working
eondition £50.

MARCONI TF 53 [CT4). Absorption
W, 10mW to 8 Watts. Input impedance

AMERICAM SWEEP GENERATOR typs
452, Covers liom 5 to 100 MHZ. Has Bullt in
diaplay and 10t DB Push Gution RF Attenua.
tor in one DB ateps, plus Callbrated Marker
Genaralor covering 8 to 100 MHZ cantinuous.,
Amarican Goveinment Contract, 3o quality
in high. Supplisd lor 240Y 50 HZ operation with
plugs and leads. Skze 133 x % x 19In. Price
ET0 ench, Carriage £1-30.

AMERICAN BWEEP GENERATOR type
TRM 3 15 to 400 MHZ. £300.

AMERICAN POWER UNITS STANDARD
243V 50 HZ Ingul 28V 40 AMP QUTFPUT. Size
22 x 18 X Qin. Supplied In original transit
caaa £25.

AMERICAN AM GEMERATOR typa 4397.
4 10 400 MHZ. Supplied whh leads, etc., for
240V 50 HZ operalion £35.

12" LONG
PERSISTANCE TUBES

]

| Ideal for SSTV; educational purpanes.
Type 12DPTA, Conneclians, voltages eic,

| Brand New Boxed £750 sach including

i i carriags and VAT.

SPECIAL 40 MHI SCOPE SOLARTRON
CD1212 ONLY £50. Mas to be 4 3nag. There
ia—no plug—In ¥ amps availabie,
TH:100 nanoascw par crm. 10 B aece. percm. In
24 callbrated ranges. 20 nanowecs per em.
with times & ezpanalon. 8° fat laced tube.
Trace iocalor, 0-2 microsec. slgnal deley.
Buill in calibrater. 1 KHZ sm wave. 200
mlicro yolia lo 102 volls In 18 callbrated ranges.
Tubs sensltivity 3 V/CM MAIN FRAM ¥ AMP
bacsts_thia to beiter than 200mY per cm. at
MHZ. 240V. B0 HZ input. Complata with
tuil manual Including plugsin eircuits. Come
and see one working or Carrlage £1-50.

*BTILL at Lars0
Sclartron €D 7115.2 Double Beam QOachi-
loacape DC—9 mc/s; 2 mvjcm: trlgger
delay; cryatal catlbrator; 4° flal faced tube.
in good waorking condition. Carr. £1-58.

SBOLARTRON CD 51 Single Bram QOatillo-
scope 3db at 10 MHZ; TmY max sensilivity.
DC coupled down to 1 vol . &in. flat faced
PDA tube. TB from t w#cs. per cm. I @1
E‘:’u"“‘ per cm. plua times 5 expansicn

25 ohma to 20K ohma. Freq. response flat
ay 20KHZ. Calibrated In volls and dbs. Sin.
m rror backed muter £7 50 ea. P. & P. T5p_

MARCONI VVM TFIMIA £21 59,

MARCON! TF 423C. Measures AC 100MYV
1o 150V 20HZ to 15 MHZ. Measures DC 40MY
1o 300V, Complyla With proba. Standard 240%
operation £12 50 each.

MARCOMI TFI#5. Mazgures 20MY to 2¥ AC,
50 HZ to 100 MHZ. £10 each.

MARCONI VVM TF 1100. Meatures AC
SOMY 1o 100V, 2¢ HZ o 300 MHZ, OC 100MY
to 300¥. Ohms 53 to 5 Meg Dhm. In fin® cone
dition E1¢ each,

AVO TRANSISTOR AND DIODE TESTER
TYPE CT 537. In superk condliion, in origina}
crates with {ull ingtruetons, eircult diagram,
eic. Now prico £250 Plus. OUR PRICE £40 sa.
Carr. £1-25,

SLOPED CASES 'size B X 7in. with Bin.
slope, 15in. long, in Hammer Grey. Brand New
bored £1. Packlng and postage 37p,

EH.T, TRANSFORMERS, ¢.0. 5KV at
T.125 Ampa and cthers. All 240 vells Input,

BRAND MEW AMERICAM HIGH
VOLTAGE CAPACITORS. 0-15mfd
120kY warking. £20 each. Carriage at cost.

MODERN TELEPHONES type T08. Two iong
grey, £ 74 aa. Two-lone green £3-75 ea, Black
£2-T5 2. P. & P. 25p @,

Ideal EXTENSION Teleghones with atandatt

GPQ type dial, bell and iead coding. £1-7% ea.

P.a P. 2%,

All telephonas complete with bell and dial.
POTENTIOMETERS

COLVERN 3 walt. Brand new, 25; 50k ali

al13p ea.

MORGAMITE Speclal Brand new, 2:5; 10;
190; 250; 500K; 1 7). sesled, 17p ea.

BERCO 2] Watl. Brand naw, $: 10: 50; 250;
chma; 1; 2-5; 10; 23; 50K at 15p es.

STANOARD 2 meg. log pots. Current type
15p ea.

INSTRUMENT 3 In. Colvern 5 ohm 35 ea.;

50k and 100K 50p ea,

BOURNS TRIMPOT POTENTIOMETERS,
20: X 100; 200; 500 chms; 1: 2; 2-5; 5; 10;
%SK a! 130 sl ALL BRAND NEW.

RELIANCE P.C.B. mounting; 213 470;
500 ohmu: I0K at 35p #a. ALL OBRAND NEW.
ALMA precigion resistors 200K; 400K; 497K;
998K: 1 mep—0 1% 27p ea.; 3PS5k, S8k, 13k-
o115 Mo ea.

CAPACITORS. B-and New. 10,000mid
50V 50p ea. P & P 15p.

RELAYS

Yarley YP4 Plaptic covers 4 pola efo 5K—
30p ea. 15K—Xp ea.

CARFENTERS polarised Singls pele cjo
A and &% ohm coil as naw ¥ip sach. 14 ohm
coll 3p #ach. 45 ahm coil 33D wach.

TRAMSFORMERS. All standard inpuls.
Gard{Parm/Parl. 450-400-0-400-450. 180 MA.
238 3v. £ ea.

Neptune Seties. Mulli 81 volts to glva 48V at
35 ampd wic. E350 Ingl. P, & P,

Larg® quantity LT, HT, EHT transforme:s and
chokes.

Yast quantity of good aualty companenta
—~NQ PASSING TRADE—sc we offer
31 LBS. of ELECTRONIC GOODIES
lor £1-50 poet pald.

COLVERN TEN TURN POTS, &1 eg, 100K
at 80p each. Complete with dlal £1-50 each.
P. & P, 13p.

£1 WORTH OF 'UFS". Six Brand New capa-

citora all hetwe=n 13V and 100V. Total capaci-
tance nat lesa than 7.000mfd, P. & P. 45p.

CAPACITOR PACK 50 Brand new compo-
nanis only $9p. P. & P. {Tp.

POTE 10 diffarent values. Brend new. 5dp.
P. & F. I7p.

COMPONENT PACK consisting of 5 pola
varlous \quu\il 50 reslstors } and § wall
ete., many high stabs. Afl brand new. Fine
value al 30p per pach. P. & F. 17,
DELIVERED TO YOUR DOOR 1 cwi cf
Elecironic Scrap chassis. boards. etc. Mo
Rubbish. FOR ONLY £330, N. lrcland £2
eaire.

P.C.B. PACK S & D. Quantity 2 zq. Il.—no
tiny pieces. Sip plua P. & P, 20p.

FIBRE GLASS as above £1 plus P. & P. Xp.

3 CRYSTALS 70 1o WKz, Our cholce, 25p.
P. 4 P, 13p,

¥p sa. Minlaiure. PANEL maunting lamp with

TRIMMER PACK. 2 Twin 53/200 pt ecramlc:
2 Twin 10/60 pi caramic; ® min slripn with i
preset 3/20 pf an each; 3 air gpaced proset
30/100 pf on ceramic base. ALL

NEW 25p the LOT. P. 4 P. 10p,

ROTARY SWITCH PACK—8& Brand MNew
switches {1 ceramie; 1-4 pole 2 way slc.).
50p. P. & P, 20p.

BRAND

FLAT FACED 4 Twin Besm Tube. Type
CV2183. (Cosaor 83D). Green Trace Brand New,
£4 wach. P &4 P 13p.

C.R.T.'s & Iyps CV1I8S/ACR!I, Brand new
with spec. sheel. 83p en. P, & P 35p.

TUBE type YCR113 £2ea_ P. 4 P. 27p. Numetal

shielda 80p en.

IBSABES tor CV1385 or VCRIZE 10p ea. P. & P,
1]

GRATICULES, 12 cm. by 14 em. In High
Quality plastie. 45p each. P, & P. 5p,

PANEL mounting lamp holders. Red or green.
holders—10¥ 15MA 5p ea.

BECKMAM MODEL A. Ten tum po
completa with dial. 100k 3% Tol 0-25%—
onfy £2-13 ea.

Alng €50K ¢5% with dial £213 ea.

ELECTROSTATIC VOLTMETERS from
D-SM: Valts to 0~10KV. 5. A.E. with your require-
menta.

FIBRE GLASS PRINTED CIRCUIT
BOARD, Brand new. Single sided up ta 2j*
wide X 18" jp per sq. in. Larger pleces 1p
pof $4. in. Double sided, Any size 1p per sq. in.
Postage 10p per order.

INTEGRATED CIRCULT test cllp by AP Inc.
Gold Plaled clip-on, Brand New Indlvidually
hozed. 14K ea. P. 4 P. 10p,

DECADE DIAL UP SWITCH-S DIGIT.
Complete with escutcheon. Black with white
figurea, Size 4in. lonp X Tin. high x 1]in.
deep. Ex-Plassey. £1-40 each, P, & P. 13p.

LIGHT EMITTING DIODES (Red) from
Hewlet-Packard, Brand New 3%p ea.
inlormstfon 5p.  Holders 1p.

SANGO 50 micro amp meler. 21" diameter.
F;-brund new radiation equlp. £1-25 ea. P, & P
B.

VISCOMOL EHT CAPACITORS

005mid 2 5kvSBp ea, OOImfd Skhv  4fp ea.
005mid  Bhv 50p ¢a. OO0imid 10kr S58p ea.
0-002mid 13k §3p 2. 01 mid 4hy  3Spea,

DUBILIER OImld 5 KV: Oimfd 75 Kv:
0-25mid T8 KV: §-3mid § KV all al Sip #a.
P. & P. 150,

OTHER BLOCK PAPER CAPACITORS'
AVAILABLE. S_A.E, with requirements.
PHOTOCELL equivalent OCP M, 13p ra.
MULLARD OCPM {9p each.

-

BONTOON AM/FM

Signal Generator type 202E.
100 Khz to 216Mhz. £125.

SCHLUMBERGER AM/FM

Precision Generator  type

DO 1001 plus. £550.

MARCONI TF1066B/1

FM Signal Generator. Brand
New. List price.

HEWLETT PACKARD
OSCILLOSCOPES

Type 175A. Dual 50Mhz £275
each.

e

s

 —— — F
5 VOLT § AMP |
l LOGIC (LC's) |
! POWERSUPPLY |

Standard Mains In-

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEwW
LOW PRICED SOLID STATE SWITCH.
2 HZ to 8 MHZ. Hook up a 9 volt battery and
connect to your scope and have two traces

20HZ to 200KHZ
SINE AND SQUARE WAVE GENERATOR |

In four ranges. Wien bridge oscillator thermistor stabilised. Separate
independent sine and square wave ampiitude controls. 3V max sine,

1

TRANSISTOR INVERTER

4 12V 10 1-5 KV 2MA, Size 1] x 24 x 4in, Multi tapped
sacondary and output Jevel control makes possible
large range of voltage and current output combinations
without modification. Very flexible unit at £2-95 each.

put. £2:75 each. for ONLY £5-50. P. & P. 25p. . 6V max square outputs. Complotely assembied P.C. Board, ready to use.
1 P & P. 25p. STILL AVAILABLE ow 20 MHZ version at 9 to 12V supply required. £7:86 sach. P & P 25p. Sine Wave only
£9-25. P. & P. 25p. £5-85 each. P & P 25p.
ST — =

NEW WIDE RANGE WOBBULATOR

§ MHZ to 150 MHZ (Useful harmonics up to 1-5 GMZ) up to 15 MHZ sweep width.
Oniy 3 controls. preset RF level, sweep width and fraquency. Ideal for 10-7 or TV
IF alignment. filters, receivers. Can be used with any general purpose scope. Full
instructions supplied. Connect 6-3V AC and use within minutes of receiving.

R Zbe: All this for only £5-75. P. & P. 25p.

1 :nless stated—please add £1-50 carriage to all units. ]
VALUE ADDED TAX not included in prices—please add 10%

l Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order '

CHIEL T

Open 9 am to 6.30 pm any day (fater by arrangement.)

EAD LT

4 7/9 ARTHUR ROAD, READING, BERKS. (.reur Tech. College, Kings Road) Tel.: Reading 581605,’659_1’6

e
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MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq. 85 Kc/s-25 Mefs  TELEPRINTER TYDE 78B; Pageprinter 24V d.c, power supply, spced 50 bauds ﬁ
in B ranges. Incremental: =1% at 1 Mlcfs. Outpur: continuowsly varinble 1 mlero-  per min. ‘as new’ cond. in original acking casc, cach; or second hand cond.
volt to | velt. Output Impedance: 1 microvalt to 100 millivolts, 10 chms 100mV -1 {excellent order) no parts broken, £15 each. Carriage either type £3-00.

voit - 52-5 ohms. Internal Modulation: 400 cfs sinewave 75%; depth, External et ATION TEST SET: 0-10 KV negative, carth with amplifier provision i

‘g‘;;gf;;;m;Eé&f:;,?;g’i;jg;ffﬁg::‘;fg;',*}g;;‘,-g-,m;;? 2001250, 80100 cls; g1 Checking jonisation. 110/230V a.c. input. S/hand good cond. £30 + L1 carr.

condition, £27-30 each, Carr. £2-00. APN-1 ALTIMETER IX/RY: Freq. approx. 410MHz. Complete with 28V

POWER SUPPLY UNIT PN-12A: 230V g.c. input 50-60c/s, 513V and 1025V 8t d{mmulor, 3 relays, precision resistors, 11 valves, Useful breakdown {or parts.
420m/A ojput. With 2 smoothing chokes 9H, 2 Capacltors, 10Mfd 1500V and 44 each + 75p carr. ‘ ;

10Mfd 600V, Filament transformer 230V a.c. input. 4 Rectifying valves type 523. AUTOMATIC VIBRATION EXCITER CONTROL UNIT TYPE 1016:
2 % 5V windings at 3JAmps cach and 5V at 6Amp and 4V at 0-25Amps. Mounted  Manufacoured by Bruel & Kjoer. 5-5000¢/s per sec. Sfhand V, geod cond. £96,
4 onsteelbase 19in. W x {1in. H % l4in. D, (All eonnections at the rear.) Excellent  Carr. £2.

cond. £8-50 cach, Carr. £2. TF-10418 VALVE VOLTMETER: Mecasure 25mV-300V, 20¢/5-1500Mc/fs a.C.
MODULATOR UNTT: 50 wart, part of BC-640, complete with 2 x Bl11 valves, Also 10mV-100V d.c. Resistance 0.02 chms-500Meg. chms. Power requirements
tmicrophone and modulstor transformers ete. £7-50 each, Carr. £2-00. 200-250V a.c. §/Hand cxecllent cond. £35 each, Carr. [1.
CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG] (CV1526) colour
: b3 A A = T.1509 TRANSMITTERS (FOR EXPORT ONLY): General-purpose HF

green, medium persistence complete with nu-metal screen, £3 5{_’ e (el g communications transmitter for use in fixed or mobile ground stations. Hand or
APN-1 INDICATOR METER, 270* Movement. Ideal for making rev. countsr. high-speed keying. Crystal or MO control, with remperature comn sated MO
£1-25, powt 30p. gycuilif(;.‘\\:;:’MC\\I's’)ndhﬂsT. P;;ie’qu:ncy: 16.{?0!0}‘20 Mi:’:.f;. .\10[(,! lli.(:{\: lﬂ%%
AIR 5 NIT f ' put ance: 30 ol . Audio input: ohmi. Valves: Power Amplifier

CRABRT|SOLLNOIL S5 TelAs 200 Amen 2 cach, Bl 2 % 813 and Moedulater 2 % 813. Power requirements 200-250 voltd a.c.,
VARIAC TRANSFORMERS: Input 115V, output 0-135V at 2 Amps. £3 each 50 cycles. Power out put 300 watts. Dimensions 2{t. 6in. W. x 2t. D. x i
75p post. 5ft. H. Weight: 800 Ibs, Excellent condition, price £225 00 each.
RACK CABINETS: (tomally enclosed) for Std. 19 In. Pancls. Size 6 ft. high x 21 AN/ARC-Z7 TRANSMITTER/RECEIVER (FOR EXPORT ONLYy:

in. wide % 16 in, deep, with rear docr. £12 each, Carr. £2'50 Frequency 225-400 me. 1750 channcls 100 Kc apart with 18 preset channels.

Modulation: om, Power output 9 watts. Receiver is supctheterodyne. Max.

INSTRUMENT CABINETS: 19°W, % 16°H. x 16'D. {500 + £1-25 cair. outpur 2 wails, Antenna: 50 ohm impedance. Power requirements 24v d.c.
CLASS “D" WAVEMETER NO. 1 MK. II: Crystal conteolled hererodyme i plete ;g:ngg‘sg‘;a‘;’;g‘hﬁg::mb'g& concel b mesiehonamigee” {1 )
E‘?,g‘afgggh'fer};:tﬁg'"s 2-8ATHz. Power supply 6V d.c. sccanchanelelhe POWER SUPTLY suitable far ANJARC-2T: 100 volta to 250 volts a.c. |

input. 24v d,c. output @ -1 amps fully smoothed. {4500 each

ROTARY INVERTERS: TYPE PE2I8E—input 24-28V d.c, 80 Amps.
4,800 rpm. Output 115V a.c. 13 Amp 400 ¢/s. | Ph. P.F.9. £17-50 each. Carr. £2-00.

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range l
REDIFON TELEPRINTER RELAY UNIT NO, 12: ZA-41196 and pewer 3000-10,000KFHz. Mains 230V 50Hz, Mcasures crystal current under oscillatory !.
supply 200-250V a.c. Polarlsed relay type ISEITR. B0-0-80V 25mA. Two stabi-  cenditions and the cquivalent resistance. Crystal freq. can be tested in conjunction
lised valves CV 286. Centre Zero Meter 10-0-10. Size 8in. % 8in. % 8in. New  with a freq. meter. £15. Carr, £1-50.

condition £7-50, Carz. 75p. DELPENA RF GENERATOR TYPE E.15: 15W at 500Hz; input 440V 3 ph-
WESTON INDUSTRIAL THERMCMETER MODEL 221: (-100°C. Jin. S0H:z. £275. Carr. at cost,

dia, scale, Accuracy 1%, Precisfor made coil within-coil structure. Changes in H.v. TRANSFORMER: 8000/8000. Cutput 300mA, rms. Size: 12in. x 12in. %
temperature causc 3 torary action of the Helix rurning the shaftto whichthe pointer  3gln, 230V input. £35, Carr. £4-0%, I

',;::;E‘:P ‘:fg::m‘;i"‘:’]ﬁ’:““d ‘_"d';d‘m;‘_'t s ¢y COPPER WIRE AERIAL: with insulstors, 100ft. long. £150. Post 40p. i
3 : o provide qualitative mcasurements o 1 - > 3
densities between pole faces of magnets, Range 12009600 gavsses. +2%. Sthand TELEPHONE CABLE: (Twin) PVC covered suitable for extension speakers,

good cond. £25 -+ 60p post. burglar alarms etc. 200 yds. pef toll, £2.50 a roll. Post 50p. |
e R e IR ANt 00t atrs, Moumed ir sizcheIetllcorJMLELEN HONE CABLE: (Tl S liS il S |
5in. % 6}in. % 7in. Bitumen impregnated, £10 each, Carr. (1. LISTS OF EQUIPMENT AVAILABLE: MOTORS; TELEPRINTERS; |

R A S e A LTI ol Can T vesslany In LUHE valyssp e SRR S8 SPARES: TEST\EQ UL MBS et (s oty Lt
2C46, 1B40. Complete with associated capacitors and screening; 3 manual counters ALL CARRIAGE QUOTES GIVEN ARE FOR 50 MILE RADIUS OF
0-699. Valves 6ALS and 8 % 6AKS. £10 ¢ach, 60p post. LONDON ONLY.

l

ALL U.K. ORDERS SUBJECTTO 10% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TDTAL PRIGE {including post or carriage}.

e w_ Mllllus 3-B TRULOCK ROAD, LONDON, N17 OPG ":

for appointment. Phone: 01-808 8213 and Bedford-740605 (STD 0234).

o L5 =¥ = : : i :_ tﬁ;
i Principles and Calculations for ‘

| Radio Mechanics Part 1 h
R. A. Bravery and A. P. Gilbert :

| Part of the Radio, Television and Electronics
Servicing Series, this volume deals with the E

subject matter for Part 1 of the City and Guilds

Radio Mechanics Course 222.

1974 152 pp., illustrated 040800119 4 £14.50

Rapid Servicing of Transistor

For your diary Eﬂg‘l‘nglI:ﬁngznd Edition

. ) This completely revised sccond edition takes
account of recent developments such as
capacitor-diodes, f.e.t.s and-integrated circuits.

1973 180pp., iliustrated 040800116 X £1.90

The Texas Instruments
Technical Seminar Robotics
will be held on John F. Young
1 The object of this book is to preseat a
TueSday June 11th’ comprehensive and orderly account of the
Wednesday June 12th, principles and practice of robotics. It will

® provide a vatuable source of reference for
ThurSday June13th | research werkers and those in refated fields.
at the Talk of the Town 1973 304pp., illustrated 0408705222 £6.00
Leicester Square, London Obtainable through any bookseller or from

- . The Butterworth Gronp

Look forward to seeing you! Borough Green, Sevenoaks,

Kent TNi5 8PH. Tel Borough Green 2247

For further information circte No 123 an the Reply Card |
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ELECTRONIC COMPONENTS

Wholesale/Retail :

369 Alum Rock Road, Birmingham B8 3DR. Tel. 02]-327 2339

Special Offer ! I /—From Stock—New—Boxed—AND 607 Discount!
MULLARD ELECTROLYTIC CAPACITORS

071 and 072 Series

Type No.

Waerking
_ Yoltage Vde,

Capacitance
ukE.

Max. Rippie
Current al G ‘Walght _Price

071 15882
071 14113
072 14173

071 18681

106 and 107 Series
106 14153
105 17108
107 To2z2

10
440
100

2-5 amps
4 amps
24 amps
39 amps
&8 gmpa
10-6 amps
13-4 amps
10-5 amps

1oz
inz
loz
1ax
140z
doz
4o
Joz

#8amps 3
12:5 amps 4
21 ampa

at
or
1oz

138 amps l!uz

7 amps
12 amps
10 emps

Pieasz calculate the welpht of your order
and include spproprisle postage.
Ordinary

Nol over Parcels
13l ..

ST T i 1
. S A2

Typa Ne. e ayoltags
16

Capacitance

122 15163

104 90003 20
25
435

ki

30000
8000
20000

A discount of 10% may be deducted trem above prices an lot of t00 of any che fype.

SMALL ELECTROLYTICS

Ref. Ne. Capadily Veltage Price
Ha/2 2-2ut v dp

Ha/2A F3ut 25v [
Ha/3 Buf S0v ip
HA/3A dui v ip
H74 47t r dp
HBf&A Sut [ 13 ép
HB[5 Suf 10v ap
Ha(54A Suf 150w ip
HBIGA 10l 1W0v 4p
HEfT 10pz0 ™ 4p
HBf2 1ént 5w 4p
HE/BA 160uf 18y ip
MB/Q 200t [ 2p
HARA 20ui Tov L1
MEO 22ut 50v 4p
H8M10A 22ut 100v 4p
HB{1§ 25uf 12v dp
HBJ12 32uf 15¢ ip
MBH2A 300! 10v dp
HBI3A 32uf S0v ip
HB}14 2ul 25v 5p
HB[14A 400f 16w 4p

8/15 47ul 50v ip
MB/15A Al 35y 4p
Mt 50ul Ay Ip
MIMA souf 100 4p
HI2A Bl 25v p

I Rel. No. Cepacily Valtage Price
HT[3 A [ ] v 4p

H74 Bapd 15v 4ip

HTA Seul 35v Sp

HI5 8oul 18v 4p

HIfT 100ul 2%y 4p

H7/8 s25ut 16v 5p

HI/BA 100uf sy p

H9 100uf 83v §p

H9A 125u1 dv ap

HI1d 123uf 25v Ll
HTM0A 160ut 25y &p

{ W 16001 28w +p
HIA 150ut 18v Sp
HT/i3a 200u! 25v L]

¥ HT!& 220u! 50y 10
H7/1S 2ot 2v 5p
MI1EA 20ut I5v 10

61 A 50ut v Ip

HB/3A 320ud T5v Ip

HEj4 320ut 10y 4p

HE[4 A 230ut 16v sp

8/5 330ut v 16p

ME]5A 330uf J5v 135p

G/8 A4T0ut 25y 10p

HE/B A 470ul asv 0p

HE[9A A0t L 20p
HENZA 1000uf 25v 16p

RECTIFIERS 1N4007
amps peak current, 1 ampmean current. 100

1200 peak volts, 30

,_for £7-50, 1,000 £50.

UNREPEATABLE BARGAIN BD112

TC3-NPN DIFFUSED SIEICON PLANAR
VCBO COLLECTQR TQ BASE—80 VOLTS

EPITAXIAL.

YCEO COLLECTOR TO EMITTER—6Q YOLTS.

VEBQ EMITTER TO BASE—S VOLTS,
20 WATTS—2 AMP

MHz. FEArunEsEhr‘qrsH CURRENT GAIN

OVER WIDE RANGE OF COLLECTOR cU

RR

25p!

ONLY

NEWI NEW! NEW! NEW!

An aerosol spiay providing & canvenlant means of

pHnted circull both simply and quichty.

Method: Spray copper lamingts board with #l

ereduging- eny number of coples of &

aht sansitive soray. Cover with tranaparent flim

upon which ¢licuit Mas been drawn. Expons to tohl, (No need in uss ultre-violet.) Spray with

daveloper, rings and efch In narmal manner.

Light sensliive sarosol spray . B

. b q £100 plus

Devaioper and Elchant . . & . . - D .- 5tp  postepe
Copper-elad Fibre-glass Boatd—$0o sa. 1. imar. X' x &)

NEWER THAN NEW!!!
Fibre Glass Board pre-trested  with TSmme X 100mm 0| 3p
light-sen3liive lacquer enabling you ta 13dmm X 100mm ) Hp
produce prolotype grinled glrcults within 1%mm X 200mm 5 AL -
five minutes. 250mm x 200mm - E22
SILICON P.N.P. SILICON N.P. M.
Troe Yollage Frequency Price Trpe Yaliage Frequency Price
BCY 1 5 200 MHz 12p 2N 3053 50 100 MMz 17p
BFS 92 100 0 MH:z 20p 2N 3707 12p
BF 5 95 40 MM 17p 2N 5179 ] B00 MMz 40p
BFX 12 25 210 MHz 10p GERMANIUM P.M,P,

N 60 200 MHz 15p ACY 44 50 1 MMz Wp
2N 3702 40 1060 MHz "p ADY 20 T3 wafls £1
2N 3703 50 100 MH2z 12p AF 124 20 MMz Up

AFY 18 32 3% MMz 20p
SILICON N.P.N. ASY 32 25 5 MMz 1tp
BC 108 0 150 MHz N ASZ R 15 450 MH2 20p
BC 109 a0 150 MMz 10p GET 113 32 1tp
BF 179 225 125 MMz 40p GET 120 32 2 walls 1tp
BF 180 30 825 MHz 25p 0C 123 50 1 MHz 1op
BFW 53 B2 B0 MMz 15p OCP 10 Light-sensltive 2p
BFX 43 30 500 MMz 20p 2N 1307 30 10 MMz 15p
BFX 85 40 50 MH2 17p 2N 1309 30 13 MHz 15p
BFY 53 30 50 MHz 10p 2N 443 80 150 walts £1
2N 637 50 40 MMz fip HIGH FREQUENCY, POWER
2N 709 15 $900 MHz np BFR 84 40 1.200 MH:2 £1
2N 738 ] 50 MMz 12p BLY 32A 35 830 MMz £5
2N 733 25 250 MHx 12p BLY 934 60 500 MHz £5
2N T44 0 300 MHZ 12p BLY 218 36 1,200 MM2z £2
2N 1613 75 60 MHz i7p 2N 109 15 500 MMz 15p
BN 2220 80 250 MMz i5p 2N 3926 38 250 MHg £1
MICROWAVE DEVICES .
CL 8300 Gunn efect aselllator ré GMz £40
CL 8370 dilla 9-5 GHz £1¢
<t 8320 ditte 10-5 GHx £10

1, 8300 ditta 115 GHr E1d
CL 8430 ditle 9-35 GHz £40
CL 8450 ditto 8-35 GHz £40
CL B470 ditto 936 GHz £49
BXY 27 Varscter Digde, 'S™ Band. Cut-c!i 70 GHz £1
BXY 28 Varacier Dlode. Cui-o i 100 GHz £1
BXY 3z Frequancy Multipller. X' Bafg 150 GHz £1
BXY 35A/C 0 25 GH:z £1
BXY 38CJ/D ditta 75 GHz £1
BXY 37C/D dltto 10G GHz £
BXY J8C/E dlito 120 GHz £1
BXY 39C/0 dite 150 GF2 £1
BXY 400/E dlito 180 GH:z £1
BXY 41C/DJE dirto 200 GHz £1

e i

REMEMBER!

ALL GOODS PLUS 10%

V.A.T.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.
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% With 4 independen i inputs .iir

:’ 3 digits plus potarity
range swllchmg without
breahng current measuring 6525_995‘;;2_?»‘( NO.
circuit # High Input impedance Y h1g0}
mc:“r:*"‘ on valtage % tow inpot " ollrs a't
e impedance o current,
Smvicn Sensithaty. 10nsiem te a f
zych‘lllﬁ:‘ehau Dills:l‘::m Frequency Range 30GHI-500He onvalts ract|0n Of
0 SPECIAL PRICE FOR ;ea:;ﬂg;mvmmc nA- Orl |na ' c
wHiS MONTH ONLY 3D | 1w g0cviac 100ms-05,4 COSSOR CoyTsgpygs, 0st.
Auso Avatable: | NEW CONDITIIN i MaNUFAC. OINT Strvices o)
pentBIORE | MRchall | s
I 50 | Sty
e\ (URNCREIRLEPRCE L T £49.50 'vtr-::::d“""""MWcm 10 8MH;
5
£2 Fl.'luUFI PRICE
d LYT
Sensational Offer due PRECISI ESTED GUARANTEED
strated export
to fru rater g tecromcany  WALPHAN
TUNED MICROWAVE UMERp
Dgnamco 7 H SIGNAL SOURCES n "
Osqllosc0pe mswees |, TUBES g
A — 3ifcweage ¢ ZI;QIPSSSW :’;‘EK: ﬁ"’"y" fof “"’l‘m rhe
THE WORLD TR oy vl o ot w | g oy 8Dty g o e
fAM“é’S g ﬁfu‘?ﬁ“},’,‘,&;ﬁfﬂ'“ﬂ'ﬁ gl typg 1 e/
oC o -
-_;‘;M'fu fange.
Lan h‘:ﬂ““;':h"' * Fully Transistorised - H N .
pperd X % Dual Channel 4 Sweep Delay %’f
-{e::f:;nﬂ # Rangs DC-30MHz % Sensitivity ImV, 9 ; -4 -
L}
=2 | T £24950 |\ TilT W
ru | =
t:‘::‘applluhm 4 “;r ’. dag *" \Fﬁﬁ’:ﬁa
Unrepeatable offer—limited quantity Fram gy ;
= only! Listed at ovar £500 £495 r'"""uf Charscras O et
o £ 7B wnroor ey e
ik i "
s £235 Power upplies S e
£ Do Bram T e e o
Also avallﬂh"e AEAVACA VARIABLE VOLTAGE HIGH CURRENT | waortion. 2oy et o
TEKTROMX _HIGH STABILITY HIGH RELIABILITY * i g 259 gy 90433
plarin tﬁx A ithCA . W e e e e o | P oty 9
TEKT 2BV 20A £3950  Snntorm ot B w1,
plug-in 6V 25A £25 Manitactuens’ price probadiy in pacess of £200
ADD 0 A ) )
R{ BROKER )
A P A ROAD ONDO AB. Tel: 01-8 5

WW—115 FOR FURTHER DETAILS
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to purchase some of the Worlds Rnest
calibration instruments at savings of

5 e /AANDIMORE!

HEWLETT PACKARD DIGITAL RECORDER
GOMPUTER AGCESSORIES

MODEL 565A pays Entry.umrallal to 11 columna,
I1BM EX-COMPUTER . 80 COLUMN HAND PUNCHES znﬁzéﬁgnnﬁ%ng:'ga [ ® El or
1 fdea! Ior aloch
conlrel, L3 - ofF
ok

SODECO IMPULSE
PRINTING COUNTER

4 Digit Detimal Counter
10c/second Electrical
Reset & Print-out 24 Volts

Type PNf1T. PR'CE £49

Brand New,

Print speed 5 llnes per secan PRICE £85-00.
HIGHLY STABILISED
TRANSIETORISED LOW VOLTA valas iRl:m Irom ?mwo Magohma
These modular units in I 1 anphysls, bach-u n 4 ranges a - Uved tor the
In @lsting com. | Measuremant of compsnanta or

puter installations, d’;:g?mg:vlnv high peralisl °
OF tralning cen-| °° . ono
tres, schosls, eic. PRICE il000 v

-

Svoll 8Amp .... £12,00

6 Vol112 Amp £17.00 N"; | }3" ot i
- H modal 950 plus
8 Vell 16 Amp . £20.00 carriage, 7-TRACK DIGITAL MAGNETIC TAPE
12Vell 4 Amp . £20.00 STORAGE DECK
e S DE LuxE S T SR i, 1 e ot
- . .| unlte, ideal 1pr data storegs, Recard a [ 1] [ T
-30Veolt TAmp.......... £19.90 MODEL G YO eR i o s e ] 1]

d hea
0 Kcfs lo 50 Kc/s. Bit densily 557 b.p.b § In., 10} in, spools. 230 V o
380V, Capslan motor speed 1,500 r.p.m, 48 ¥ DC rewind molers com-
Eleto with vacuym assemnbly. Finished In brush aluminium and matt
lack. Size 27 In. X728 th, X8 In. Waeight 90 |ba. Price £09:39.

AT ling tabu-
latlng mechanism.
£79°50 plus carri-
age.

LAMEDA REGULATED POWER SUPPLIES ;
New Range just arrived! Phone for detalls.

PEN RECORDERS

ELLIOTT SINGLE PEN RECORDER TYPE 200

A moul vatsatile pen reccrdar pro-

“<IEEE MEGGERS BgY
EVERSHED & VIGNOLE
ELECTRIC 1,5 .ot p0enr--20me Sorlas IMk 1| £23

HAND _ |mSisna-miteadion’ i
il F3 [t Tizs Jd ol
VERIFIER i ¢ o

=

gu'clng 3 liace on & curr-linear - f::'sn G e
. Mrip chart. Two synchronous - 2
1in. and 8 In. per hour, L VENNER 3334

pes -,
Fitled with high and low alaftn can- § All mackines Supplied with numeric keylcps and dust-caver -
lacts operated by the moving cuil. | and covered by our ihree month guarantee. Delivary ex-stock. | Digital Frequancy Meter
Basic movement O-1mA DC cotl resis- | Optloral axtres alpha keytops and chip fray. 0-1MHz £45-00

1&hce 400 ohma. Fitted with rectiflar to | Send for Iree descriptive leaflet NOW] )
allow operatioen on AC sffective coil

Fr s |THIS MONTH'S SPECIALvennen sss

Applications: ldeal lor recarding Digltal Counter Six Digit 0-1MHz £55-00.

telallvaly slow chengleg ohenomena MI Nl COMPUTE R ‘With 15 Meg Counter extenslon for sbove £85-00.

auch &

Temperalure: Gas or liquid Flaw MINITRON NEW LOW PRICE £1-25
Rates, Sound Lev peed verla. OFFEH K.G.M. Type J015F 7 Segment diaplay SNIHMTN BCD
tlons. Power Oemand, Rainfall. showing figures 0-8 plus decimal polnt. Decoder Driver £1-03

Cheragier pf @mm height. tn 18 DIL case.

humidity, elc.
PRICE

SAVE 75% OF
LIST PRICE ON

Clochwark verslon also avatlable
PRICE £2950

LEEDS & NORTHRUP STRIP CHART Recorper | THIS DEC PDP

This well.known Instrument Iy Atted with a Serles 20 control unit serve SYSTEM

amolifier 101041 BR EQ. RlnuﬂJ!-Sch to 14 Ref. Junction 320F. | 0o POPE K 1.5 microsecond L1250
e A I P e T A DS i g

We have just taken into stock over 20 tons of

{auto-transf, avaliable). Di Hi. 137, width 11", deptn | 8% €PU plus Telelype £1335. PDF3 % :
121", Weight 51 I8, PRICE £400 9 | 4K CPU plus VDU P.D.A, RF test equipment by various manufacturers.

ATTENTION: POP 11 USERS. MEMORY UPGRADES

4K, 3K, 12K_ 15K SAVE MONEY NOW i i
WIDE RANGE OF SPARES FOR THE FOLLOWING Pleasa tSIEphnne g L hy dif] (T thls

POTE NT IOME TER gl | AVPEX s 'CL 150, ICL o0, SYSTEM 4. 41, 403, | advertisement appears, we will have lists

COSBOR VISUAL DISPLAY DID4os. Consisling of Key- | Avaijahle.
board & Olaplay 402 stand sionn capabliity lor alphanumeric

dala eniry. Aveilable from £300. Please phona tar detalls. WANDEL & GOLTER MANN

TEN TURN 3600* ROTATION

Lnearily
T Oms PO spacwes  mew o | TECETYPE PUNCH Divirien Mnzpuing sat VTt coleur L, 625 inss PAL. &75n
""" S eekman Lol ASL L gw BRPE Migh-speed punch. Self-contained. consitla of punch Distortlon Masauring Sef VZM-83 82/304/556KMz comprises a generatar
£2.50 § UL Base. motor unlt. For use In many cata communicstion | and receiver usad mainly 10 measura iransmisston distartien on FM
. 238 aystems. Opetallng speeds up 1o 100 radio Hnk ayytlems, E£24%,
s g aracters par aecond. (1100 words por | voltaga & Lavel Mator 10KH2-14MHz TFPM 43 measuring range Bv-40uy
100 minute). Availabte for punching 5. 6. 7, (4 20.86dB). £339.
Do or B, level codes, Inta H " tape. Syn-| Siioctive Level Oscillatar SOKMz-14MMe TFPS 42 £345.

chronous, pacallel-wire input. £148

-
g..EELcP:-ERco zﬂé&ciirbﬁléil. HEWLET PACKARD Microwave Power M:vrtu B
- ¥ype
Fi dings. Read power direetiy In mW and &Bm.
PUNCHES & READER l.lnl:.'1 1’0['0‘- ur;umohm. pasitive or negalive temperature
Models 5110 and R32C, 17 char. per sec. Rebuilt, avellable ceefliciant balometers, Road CW and modulated power

lrom siock. £45. from 0.01 mW to 10 mW or a8m — 2010 +10 d8m. £E85 00.

ICT KEYBOARDS

In original packing—Numarical fram £4-50

M35 Ouscitlator hy' HEWLETT PACKARD. £435.
Vlm—';;.ﬂ‘illﬂﬂlnn Generetor. Vam—2 divlortion sat. LM &4 [evel

ICT KEYBOARDS i Meter. P.O.A.
e
IBM PUNCH CARD EQUIPMENT |aneony £1,50000, :;_'f-_-:o;;,_

FULLY GUARANTEED @ad: s

024 Automuatic slphanumerical kaypunch. .. .. MARCONI TF 2305/, Sine/Squared Pulse and Bar Generatoz lor
ms cu'l‘%ml:lc anumerle n'rinllnp keyn;zn :m2 T.V_ 625 ayalern and colour. £450 00,

056 Verifier features and operation same as 024, £330 -
082 Sorter 500 cards per minute are torted. .. £740°00 | TF 2904. Colour gain and defay test sel Tor NTSC and PAL caleur T.V,
Carrlage extra. systems. £15 00,

ELECTRONIC BROKERS LIMITED ADD 10% VAT TO ALL PRICES

BRECRREBTREDERRR
SHESNEpugRERlRE

P o effoon congorofy 50 In_oripinal packing—Aipha.numeric Prices from £15:00 = .
THREE TURN 780° ROTATIO Mugnatic Tape Transporters AMPEX TH4, TMZ. T, FRIR. s
255 Pk PN o e 1330, POTTER. ICL Magnetic Drums. From £75. 19MHz 0GR

Bechman,...... & Type ¢11

: mEBERCER B
g3 dzgntpel

Prices from
£340 00

co..BeckmanB,...... 10 walts......
Seckman B..,.... 0 wats ...

49/53 PANCRAS ROAD : LONDON NW1 2QB. Tel: 01-837 7781




Wireless World. April 1974

7 & | AERO SERVICES LTD.

THE MANAGEMENT ANNOUNCES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGES
OUR MAIL ORDER SERVICE WILL HAVE TO BE CURTAILED. NO MAIL ORDERS WILL BE ACCEPTED
BELOW £5.00 PLUS VAT. L.LE. £5.50 VAT PAID. OUR EQUIPMENT WILL STILL BE AVAILABLE TO
PERSONAL CALLERS ONLY AT QUR RETAIL BRANCH, 85 TOTTENHAM COURT ROAD AND TRADE
COUNTER, 44A WESTBOURNE GROVE, W2, WHERE THE ABOVE LIMIT WILL NOT APPLY, MINIMUM
ORDER CHARGE FOR ACCOUNT CUSTOMERS IS £10.00.

AC/DC TAUT SUSPENSION MULTIMETERS — MADE IN USSR

a%0

e
3
e |
uUA323: 22 ranges AL/DC
yolts. DC Amps only. Sensitivity
20000 o.p.v. Builtin AFAF
- : A~ - oscilistor, giving sipnal at |KHz
U43a1; 27-range o <4 and 4B6KH: Accuracy 5%
myltimatar, wath B | £7.00
= U435; 20-ranges. AG/DC voltagn LU4324; 32 ranges. ua3?; 15-ranges AC/
AC/DC Volis and snd  cument cov- AC/OC  Volts  and DC Volts. DC Amps only,
f Amps,  Sensiwity arage plus transis: Amps. Sensinivity Sensithity 10.000/
vaa1z; 35-ran9es_ADDCVolts 20000 /7 2,000 tor  teslgr giving 20,000/5,000 o.p.v- 5.000 o.p.v. Accuracy
and Amps Sensitivity 867 0.p.v. 0py. Accuracy currant gam Accuracy 2.54% 2.54% F4.95
Accuracy 1/1.6% £39.75 2.5/4% £B.76 messurements £8.00
U4313; 31.ranges AC/DC Voits tem 10 to 350.
ardt Amps. Sensithaty 20,000 Sansinaty 18,700/
o.p¥JS2000 o.pv. Accutacy 3.300 0.p.v. Accur:
1.5/2.5% £1050 acy 2.5/4% £10.50

! OUR NEW 1973/1974 CATALDGUE DF VALVES, SEMICDNDUCTORS, PASSIVE COMPONENTS AND TESTEQUIPMENT IS NOW READY. PLEASE SEND
£0.15 FOR YDUR COPY. EXPORT PRICE LIST AVAILABLE TO BONA FIDE FDREIGN CUSTOMERS.

1 p

Head Office:
44a WESTBOURNE GROVE, LONDON, W.2 WE WANT TO BUY:
Tel: 727 5641/2/3 C.A.A. Appraved for inspection and ;

> SPECIAL PLRPOSE VALVES. PLEASE OFFER US
A ) e Tl el e B | AL RALUS STOCK. MUST BE UNUSED.
Retail branch [personal callers only)
85 TOTTENHAM COURT RD., TELEX 261306

LONDON W.2. Tel: 580 8403

WW—117 FOR FURTHER DETAILS

E )
FROM A FULL RANGE OF RADIO
AND AUDIO INTEGRATED
Eewe o COUTCERENL CIRCUITS GUARANTEED TO
FAIRCHII—D MANUFACTURER'S FULL
SPECIFICATIONS.
Please send cash with order. Prices
include VAT. P& P far UK. 12p
per order. Overseas add airmail
Price ea charge.
HA703  TO-78 RF-{F Amp £0.94
HAT706A DIPP 2.5W Audio Amp £2.14 T =
UA706B DIPP 5.0W Audio Amp £2.39 Send this coupon and 4" x 9"
LA720 DIP AM Radio Cct £1.20 stamped addressed envelope
{A732  DIP FM Stereo Decoder £1.14 fpr comprehensive free price |
LA738  DIP Dual Low Noise Pre-Amp £1.45 gf" .
UA748 TO-78  Dual Audio Pre-Amp £1.28 By
m753 DIP FM Gain Block £ |.19 ) P
CA3075 'DIP FM.IF Amp £1.07 ADDRESS ..........-.. o ey R AL
i Complete circuit connection diagram and characteristics Tl o e N et T e -
| supplied free with each ciréuit type. w
89—91 Wardour St., London, W1V 3TF.

Ww—118 FOR FURTHER DETAILS
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i length 280 mm., heighi 180 mm.. widih

VOLTMETER 0-300

. 50in1 ELECTRONIC PROJECTKIT

MATSUNAGA VARIABLE VOLTABE TRANSFORMERS

INPUT 230 v, A.C. 50/60
DUTPUT VARIABLE D{260 v. A.C.
BRAND NEWY. Alltypes.

0-5 KYA (Max. 2{ Amp} (1000
| KYA (Max.5 Amp).. (l14.70
1 KYA (Max.)0 Amp).. (28:10
3 KVA (Max. IS Amp) €31.25
4 KYA (Max. 20 Amp) £72-50
Carriaga extra (Max. 37.5 Amp) £102.50
L.T. TRANSFORMERS"
All prignaries 220-240 volty,
No. 5 Prite  Pasi
1 5 690 dp
2 30.40, 50 v. 8t 3 amps 518 B0p
3 10,17, 18 v, a1 10 amps. o ¥o
4 12 v. at 20 amps. ... 380 60D
5 11, 18, 20 v. ot 20 amps 15
6 8 12, 2w, at 20 amps., cess 500
7 13 20,24 v, 01 10 ampa. rers 500
B 4.6,24, 32y, al 12 amp RED 80p
B 8 and £2 v. al 50 amps. £4 30 40p

VOLTAGE CHANGING
TRANSFORMER

M.f. 1o highess W.D. spec. Auta wound, and tappad 0-130,
160-200-250 at least 2KV A. Can slso be used as 230-240V. Input.
118V, sut for ).5. A. cquipment, &1 reverse 1o obtain 240¥. lrom
118V, The Ideel translormer lor making up sclid state constant
voltags wnit, by use of taps the tollowing volia ' be
obtaingd; 33-40-50-70-90 Volis at 10 amps. Weight 40 Ibs..
230 mm, In eriginal

maker's wooden case, ES09, care. £1.

MOV AC. SOLENDID OPERATED
FLUID YALVE

Rated 1 p.e.l. wilt handle up to 7 p.5.i. Farged
brass body. stalnless steel cors and spring. § in.
b.8.p. Inleljoutiel. Pracision made. Brifish mig.
PRICE: £1-75. Posl 25p. Special guolation lar
quentity. NEW In original packing.

=

FOOT SWITCH

Suitable lgr Molces, Drills, otc., ele.
S:nmp. 250 Velt. Prico 75p. Post 16p.

VENNER TIME SWITCH

TYPE MSQP

2001250 Valt 2-ON2-OFF every 24 hours #t any
manually pre-sel time, 20 amp confacls, Fiited
dis=cast case. Tested and [n good conditlon
£4-75 Posi 250.

oo
METERS NEW! 2}in. FLUSH ROUND
avallabig as D.C. Amps 1. 5, 10.15. 20 cr A.C. Amps
f, 8, 10, 15. 20. Both IVE! £2 08, Post 15p.
« A.C. £200. Post 15p,

50 easy to build Projeers, No soldering, no spezal toois
required. The Kit includes Speaker, mecer, Relay,
Transformar, plus a host of othar companants and » Sé-
page instruction leaflat. Some examplas of the 50 possible
Projects are: Sound level Meter, 2 Translstor Radia,
Amplifiar etc. ete. Price £1-75 poai 250.

UNISELECTOR SWITCHES —NEW

4 BANK 25 WAY FULL WIPER 25 ohm coll, 247, D.C
operation £4-90. Posc 10p.

B HANK 25 WAY FULL WIPER 25 ohm
coil, 24 v- D.C. €71.90. Post 0p.

B BANK 25 WAY FULL WIPER

v, D.C, operation £9-50. Post 40p.

MINIATURE UNISELECTOR SWITCH

2 Bank, 12 positon, 24 wvolit D.C,
opetgtion.  full wiper with ancillary
contacts. NEW Pilcs £2-50 Post 20p.
As above but with 5 Bank. 12 position,
Prica £350 Post 20p.

GLAS TRIACS

10 amp. Glass papslvated plaallc Trigc. Lates! device lrom
U.5.A, Long term reliablilty. Type SC t46D 10 amp. 400PiV
£100. Poat 5p. Tyce SC 148E 10 amo. 500PIV, £1:30. Pagt 3p.
{Inclusive of data and appllcatian sheetd sultable Diac 13p.

SERVICE TRADING €O

STROBE! STROBE! STROBE!

FOUR EASY TD BUILD KITS USING XENON WHITE x
LIGHT FLASH TUBES,

TRIGGERING CIRCUITS,
TERNAL TRIGGERING, 230-2%0v, A.C. OPERATION

EXPERIMENTERS "ECONOMY" KIT

Adjustahie 1 to 20 Flash per se¢. All electronic com-
gnnlg:_'sn inciuding Xenon Tube < Instructions £8-30.
ost 300.

INDUSTRIAL KIT
Ideaily sultsble lav schools, laboratsries etc. Roiler

*
*
*
*
*
*
*+
*
*
: tn printed cireuli. Adjustabte 1.80 i.p.s., apgrox. 3}
*
¥+
»*
L J
¥
*
*
*
*+

ok ded ke kk ok

outpul of Hy-Lyphl. Price £13-00. Post 50p.
HY-LIGHT STROBE
Designed for use In large reoms, halt.
silica tube. prinied clreull, Speed adjustable
Light outoul graater than many {sc called <
sirobas. Price £12 09, Post %p.

"SUPER' HY-LIGHT KIT

Apprps. 4 times Ihe Ngh! outpu! of eut well praven
Hy-Lypht strobe.

Variable spead from 1-13 Nakh per vec.

Reactar canlrol circult produeing an Inlense white

1-20 1.p.5.
Joude)

ight. ONLY £20 00. Pasl 75p.
ATTRACTIVE. ROBUST, FULLY VENTII.A'I_’.ED

a9}
—_— — —
P e e
R E LAY SIEMENS PLESSEY, efc.
MINIATURE RELAYS
1is 2 3 4 1 2 a 4
52 48 oM ®p° T8 812 1c/oHD sop*
5. %9 6Bclo Mp W0 2030 Befs  sOp
150 42 zelo  J0pm 2500 MA5 M bp®
;gg :-113 2 ! ;?p' 2400 X448 dclo  sp
i clo B 2500 3141  ZthHD 60p°
SOLID STATE TIMING + T0 1624 AMZ8 Mp®  san0 2426 2:'“0 en:
PROVISICN FOR  EX. TO 1624 kcle e W00 4070 Ecllg ap°
b 15k BS-t10 4 M fitp
{1} Cotl ohma: {2) Working d.c. valls: {3) Contacts: (4
Price HO =Hesvy Duly. Ali Pest Pald. (*Ineluding Buu;

6 VO LT D.C I make con. 25p. Post $p.
9 VOLT D.C. RELAY

d¢fo 5 amo contacts. 70 ohm toll 75p. Post 5p.

12 VOLT D.C. RELAY

dches .8 comacts 120 ohm coil 75p Poat Sp.

24 V LT D.C. 3 clo 600 ohm exll TSp.VPo.I 5p.
100 VOLT A.C. _'

2 clo swaled 1ype, octal base £1-00. Post 105,

*
*

X METAL CASE tor tho Supar Hy-Lyaht Kit Inclu
: refisctar, £8 00. Post B0p.

¥ FOR MY.LYGHT STROBE Incl. reflecior, £5-75.
* Poxt 25p,

% 7INCH POLISHED REFLECTOR. Idaally euifed
# !or ebove Strobe Kits, Price 55p. Posl 150,

»*
*
*
»
»*

% e Je 7 3 % vk e ok ok ok ok b o e o ek

Fode Ak ke K e K e sk ok ek ek ke
COLOUR WHEEL PROJECTOR

Completa  with oil fillad
calour wheel, 100 wate lamp.
2007240V AC. Featurss ex-
tremely  eficient  oprieal
system. £18-50. Post 50p.

I R.P.M. MOTOR and
COLOUR WHEEL
200/240 volt A.C. t r.p.m. aynchtonpus motor, 2 wa't,
Ajtlack. Spindle 10 mm. long, 3 mm, dia. Moter anly
20 mm. deep. Fixing contros 44 mm. 8 inch colour whee!
45 used lor Divco lightihg ofects, ote, PRICE motor
and wheal £5480, Fosl 40p. {Motor not available
Ir!!l‘lf-'l!)-

go HCH COLOUR WHEEL ONLY. P:lce £4 50. Post

e
e 9 e Yo e e 3 e e e e e e ke s e ok ok o ek

AUTO FADE
COLOURBLEND MODULE

Wall contrel up 18 130W. of lghilng, Awtomallc
fide-up, {ace-down &1 & manuaily pre-selected
ming, which may be varied between 1 second lo
1 minute. Based pn 10 amp. trize for mexlmum
reliability. Ready bullt with switeh and Time
Conttol. on 43" X 5° glass P.C. board, Three
modules or more can be sequenced (o obimin
lantaste colour blending sffects, Price £12:50.
Post 30p. Per.module. {Send S.A.E. fg1 further
dataila,)

e 70900 ke e e e e e e e e ke ke e ek o ek ok
BIG BLACK LIGHT

»*+

* 400 Walt. Mercury wvapour ultra vigle!
lamp. Enliemely compact and powariul
* sourte ol wy. Innumecrable indusir.al
¥ applications also ideal for stage, display,
¥ discos eic. P.F. baltast is casentisl with

Jedo e doddedk ke o ok ke ke

Fdddkkkhdkkkokkk

x

thess bulbs. Price of maiched ballasl and
bulh L1800, Post £1. Spare buwb £7 40,
Post #0p.

*
*»

: BLACK LIGHT FLUORESCENT U.V. TUBES

* 4. sv walt, Price £550. Post 30p, 1. 2¢ watt 4 25, *
*

*

»*

*

Wk ok kR ok hk

Poat 2¢p. (Fot ute In stan bi-pln Nitings.) MiNI 12in.

$ watt £ 60 Post 150, Sk,  watt £9-30. Poal 150, Com. X

plete ballast unit and holders for eithar 9° or 12 tubs. ¥

£1-70. Posd 25p. (9in. & 12in. messurcs appros.). *
oo e o e e e e e e o e e e g e e e ok e e ek ke d

PROGRAMME TIMERS

230/240 VoIt A.C. 15 RPM Molors.
Each cam coperstes @ tlo micin
swiich. ideal lor lighting cflects,
animated displsys elc. ER equlp-
ment (ested,

4 cam model .. £2 50 post 20p.
& cam model £] 25 poat 30p.
12 cam modal

£4:00 poat Mo,
High Yisibilley

?
Panel Mounting I‘ED s

'HONEYWELL" PUSH BUTTOM, PANEL
MOUNTING MICRO SWITCH
ASSEMBLY
Each bank compsises ol 8 change-over
rated at 10 smps 240 volt A.C. Bla
knob 1 in. dia. Fizing bale | in. Price;
1-bank MWp, 2:bank 40p, 3-bank Sip.
‘IIIunml-d) ing, P. &P, Specisl quotes

or auantities.

[ 24 VOLT DC SOLENOIDS

Unlt contalning: 1_heavy duly sofanoid apprex. 25 |b. pult
At 1 in, travel, 2 s0lZnolds 1 dppron. 11B. pull At | |n. travel,
8 solcnoldw of approx, 4 o2, pulld Bt § In, travel- Plue 1'24Y D.C.
1 heavy dury 1 make reloy. Price; £3350, Pos! 50p. ABSOLUTE
BARGAIN,

ALl MAIL ORDERS, ALSO CALLERS AT:

57 BRIDGMAN ROAD. CHISWICK.
LONDON, W4 5BB. fhone: 01-995 1560
Closed Sotrrdays.

24 Inch ting. 18 inch lens. Tyaical pargmeters 2 volt
20 m.a. all types. Supplied compinte wilh snap in meuntings
and datn. Red 4 for £1 00, Green 3 far £1 00, Yeliow 3 for £1 0.
Post 3p. (Min, order L1 8.)

All prices
are subyect 1o

10% VAT
{(10p in the k&

To all erders add 10% VAT {0 total
value of goods Inctuding carriage/
packaging.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

\

Mig. by ITT. 2 h.d. ¢jo conlacls. 55p. Post p.
240 VOLT A.C. RELAY
240¥. A.C, haavy duly cfo contacts. Cctal plusg in bage.
HEAVY DUTY SEALED RELAYS FAEN
230/240 Volt 2;&‘0 20 amip tontacts.
Elther type £1-25. Pasl 10p. i
_—
CLARE-ELLIOT Type RP 7641 G8
M nlnh.nrlrn1 rajay. 875 ohm call. 24 vol} D.C, 2 efe. 0p.
ITT LOW PROFILE
RELAY 500 ohm coil, 12-24 voits
D.C.. 4 &/o, Price BSp #oal 8Sp each.
M.Lg. by ERG 12 voli D.C. encapsulated. =
Single clo #5p. Post Pald. Two ¢jo B5p. Post Paid.
ST C 250 0hm eoil 6112V 0.€ 3make Contacts metal shrovdey
BLOWER UNIT
200-240 Voil A.C, BLOWER UNIT
Preciglon German bulll. Dynamlcally
reveralbls moter, Consumption 60mA.
Slte 120mm. dia. x 80mm. deep.
Price £30). Past 200,
New coramic  eonsiruction, vitreous
enamel embedded windinp, heavy duly
23 WATT 10/25/50/100/250300/500/1% ehm £1-15 Pos1 10p.
50 WATT 1/8/10/25/50100,256/500/14/1-5k{  okm
£t #9, Post
£2-35, Pos! '
Black SlivarSkiread knob calibrated in Nos. i-9. 1}
in, dis brass bush. ldeal for sbave Rheostats, 22p ea.

1StmHar ta iliustration below.) Price 75p, Poat 5p.
110 Voli 2 cfo 20 amp contacls.
Post Pa
DRY REED RELAYS
#0p. Post Pald. Large range of other types avaliable.
balanced, quiet. conlinugusly rated,
brush ssssmbly, continuously raled.
Post 0o,
100 WATT 11"5!10.'?5!543!1001250{&011"1 -8k/2-5k/3-5h/3k chm
-
A.C. MOTOR M.fg. AEI

§mocth  runniny. powerlul.  con-
Hruously. rsted, reversible motgr,
230/z50v. A.C.. %0 cycle 1/50th M.P.,

023 amp, 900 r.0.m, £3-50. Post 30p.

230V/240v COMPACT
SYNCHRONOUS
GEARED MOTORS

Manulactured by either Sengama,
Haydon or Smith. Bullt-in gearbox.
2 RPH, 3 RPH, 8 RPH. 12 RPH.
Prize %0p. Post 10p.

BODINE TYPE N.C.I.

GEARED MOTOR

(Typs J) ™ r.p.m. 16rque 19 lb, In,
Reversible 1/70th h.p, &ycle 38
amp. {Type 2) M r.p.m, lorque 20 '
ib. In Reversible 1/80{h h.p, 60 ¢yele <28 amp.
The sbove twa precislon made U.S.A. motore are offered In
‘as new' condlilan, input valtage ol motor 115¢ A.C, Supplied |
camplele with tranatormet lor 238/240v A.C. Inp

Price, ¢ither Iype £4 84 Post 50p. or less transformar £2:75, 8§

Pant dlp.
f | 500 WATT DIMMER SWITCH
7 Easily fitted. Fully guaranieen by makers. Wil
u control up to GO0 watts of all lighting sxcept fluos-
escan! al mains voltage. Complare with simple
nattuction, £2.78. Post 25p
000 WATT POWER CONTROL
Fotr Powsr 1oais, Hesling, h:in! elc. Incotporating 13 amp.
outlet and maies taad. £H-D0 Post 27p.
INSULATION TESTERS (NEW)
Test 10 LE.E. Speec. Rugped maetal con-

structien, aultable for hench or MNeld
work, e nt #pewd cluich, Slze L. 8 In.,
W. 4 n., H. 6In., welpht 8 [b

.. H. 61In N
500 VOLTS, %0 megohms £2800. Posl

609, .
1,000 VOLTS, 1,000 megohms £330
Foxl 80,

PERSONAL CALLERS' ONLY

3 LITTLE NEWPDRT STREET,
LONDON. WC2ZH 7JJ.
Tel.: 01437 0576
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APPOINTMENTS VACANT

DISPLAYED APPOINTMENTS VACANT: £11-88 persingle col. inch.

LINE advertisements (run-on): 66pper line (nggrox. 7 words), minimum two lines.
addressed tothe Box number inthe advertisement,

BOX NUMBERS: 30p extra. (Replies should
c/o Wireless World, Dorset House, Stamford Street, London,S.E.1.)
PHONE: Allan Petters on 01-261 8508 or 01-9284597.

Classified Advertisement Rates are currently zero rated for the purpose ofV.A.T.

Advertisement =ccepted up to 12
noon Thursday. May 9th for the
May issue subject to space being
available.

Engineers
challenging opportunities
in Electronic Switching

TXE 4, STC's electronic telephone exchange. has
been selected by the B.P.O. as the foundation of
its modernisation programme for the public tele-
phone system. The resulting expansion of the
Electronic Switching Division at New Southgate
has created a variety of opportunities for qualified
and experienced engineers to join the teams
already working on the improvement of the
sysiem.

Systems Laboratory
Engineers

to carry out commissioning and proving tests of
laboratory models and the first exchanges: to
evaluate design and then to propose and demon-
strate Improvements. This work will sometimes
require travel to the various locations and
applicants should be prepared to take on early
responsibility.

Circuit Design
Engineers

to analyse and design a wide range of digital
circuits using discrete components. The work will
involve In-depth analysis, to worst-case limits, of
a variety of circuits including the effect on
performance of temperature and voltage fluctua-
tion and agefng of components.

Customer Application
Engineers

to analyse customers' specifications, identify
manufacturing reguirements. overcome any inter-
facing problems with other exIsting types of
equipment and produce detailed installation
pians. Application Engineers must ensure that atl
aspects are properly scheduled so that new

Standard Telephones and Cables Limited

exchanges can be handed over to the customer
in full working order and on time.

Test Engineers—
Hardware

to join teams working on the Automated Test
Eguipment of the future. The job involves the
design and development, up to laboratory model
stage. of specialized digital test egulpment.
Initially a major task will be the development of
equipment due to be on field-trial in Europe in the
near future and the subsequent development of
test equipment for use in various aspects of the
manufacture, commissioning and maintenance of
electronic¢ switching systems,

Test Engineers—
Software

1o devise test routines for electronic/light electro
mechanical units and 1o debug test routines with
associated hardware.” A high level language is
used to write the program for interpretation by an
on-line computer tetminal. Shift work is covered
by a generous premium payment.

The educational standards required for these
positions range from O.N.C. Mechanical/Electrical
10 degree leve! in Electronics. Salaries will be
highly competitive and commensurate with
experience. The fringe benefits are those
normally associated with an international com-
pany of our repute. For further details. and an
application form. write or telephone:

Anne Lack, Personnel Dept.. {Ref. WW/4/74)
Standard Telephones and Cables Limited,
Electronic Switching Division, Oakleigh Road
South, New Southgate, London NT1 1HB.
Tel: 01-368 1200 ext. 3073

A British Company of ITT

3863
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l National Air Tratfic Services .
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There is scope,
variety and
responsibility as a

Radio
Technician

Join the National Air Traffic Services i
of the Civil Aviation Authority as a

Radio Technician and you have the
prospect of a steadily developing

career in a demanding and ever

expanding field

ENTRANCE QUALIFICATIONS
You should be 19 or over, with at
least one year’s practical experience
in telecommunications. Preference i
will be given to those having ONC or |
qualifications in Telecommunications. '

Once appointed and trained, you

wiil be doing varied and vital work on
some of the world's most advanced
equipment including computers, radar
and data extraction, automatic

landing systems, communications and
closed circuit television.

Vacancies exist at locations near
London (Heathrow), London
(Gatwick) and Stansted Airports [
and for suitably qualified people at
the Signais Training Establishment,
Milton Keynes, Bucks.

Salary: £1383 (at 19) to £1836 (at
25 or over); scale maximum £2158 l
(higher rates at Heathrow). Some
posts attract shift-duty payments.
Promotion prospects are excellent

and ample opportunity and assistance
is given to study for higher
qualifications.

I S S B S S T e S

Mr R F Simons, _I
National Air Traffic Services,

STE (Recruitment), Bletchley Park,
Bletchley, Milton Keynes, Bucks. I

entry as Radio Technician.

Name
Address

——— i o

Please send me application form for I

=l - J.l___l 1

i L ol e s

R

|
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RADIO

OPERATORS

JOIN THE

POST OFFICE
FROM AGE 19

A job in the Post Office
Maritime Service is the key to an
interesting career, whether you
have recently qualified and are
looking for a shore-based job, or are
seagoing and wish to swallow the
anchor. A progressive future in the
Post Office could be yours if you
hold a General Certificate in
Radiocommunication, issued by
the Ministry of Posts and
Telecommunications, or an
equivalent certificate issued by a
Commonwealth Administration or
the Irish Republic.

Starting pay at age 19 is
£1,450ayear, including contributions
to a compuisory pension scheme,
with an additional allowance
averaging £300 for shift duties. After
two years, satisfactory service your
pay becomes £1,840, rising toa
maximum of £2,450 at age 26 years.
If you are over |9 years of age your
salary is dependent upon age
at entry.

There are opportunities for
further promotion to positions with
a basic salary of £3,475 and prospects
for advancement into Senior
Management.

For further information, write
to the Inspector of Wireless
Telegraphy ( L67. ), IMTR/WTS,
Room 643, Armour House,

St. Martins-le-Grand, London
ECIAAR.

IPost Offfice

Telecommunications ;
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Electronics

Test
Engineers

Pye Telecommunications of Cambridge
and Haverhill have immediate vacancies
for Production Test Engineers. The work
entails checking to an exacting
specification VHF, UHF radio-telephone
equipment before customer delivery;
applicants must therefore have
experience of fault finding and testing
electronic equipment, preferably
communications equipment. Formal
qualifications, while desirable, are not as
important as practical proficiency.
Armed service experience of such work
would be perfectly acceptable.

Pye Telecommunications is the world’s
largest exporter of radio-telephone
equipment and is engaged in a major
expansion programme designed to double
present turnover during the next five
years. There are, therefore, excellent
opportunities for promotion within the
company. Pye also encourages its staff to
take higher technical and professional
qualifications.

These are genuine career opportunities
in an expansionist company,

‘so write or telephone without delay

for an application form to:

Mrs A E Darkin at

Cambridge Works, Elizabeth Way,
Cambridge CB4 1DW

Telephone: Cambridge 58985

or

Mrs C Dawe at

Colne Valley Road, Haverhill,
Suffolk CB98DU

Telephone: Haverhill 4422

" > ,
lQ @ Pye Telecommunications Ltd
)

A mpings 07 rig P 80 £ oot Fsin
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Telecommunications
Technicians

Spread your wings and take off to
West Midlands Gas

: Any Telecommunications echniclan worth hus salt

’ ants to work with the most advanced electronics
cquipment available. We at West Midlands Gas are :

proud Lo tell You that we Use microwave radio. digital

superyisory systems and UHF radjo for welemetry and

data transmission and alse make thcnai\’c us¢ of

VHF UHF mobile R T systems. Our computer |
communicalions networks are amongst the maost 1y
sophisticated in the country. i

As vou will see this calls for techniciuns who have i

sttained ONC. have some knowledpe of this kind of
cquipment and are keen to lurther their careers na
suphisticated telecommunications environment.

v Salurics will be up to £1926 per annum wilh possible

progressien Lo Seniar lechnician in 4 range up (o £2487

per annum on proven ability. Possibilities exist for

further promotion to syslems design and management

posts through career development within the

* department

I

I'he posts are based at Solihull but involve trivel
throughout the region. Generous re-location facilities
will be made availible in approprite cases.

' Applications quoting ref: No A584 1o0:
senior Personnel Officer, (Headguarters

and Marketing). West Midlands Gas, /
Wharf Lane, Solihull, Warwickshire B9 /
3

it WEST MIiDLANDS
GAS

—

EIRCUIT DEVELOPMENT ENGINEERS
TELEVISION SYSTEMS
SALARY RANGE £7000 {OPEN)

The Grass Valley Group, Inc. [USA]. a leading manulacturer
of television line and terminal equipment, has immedigte
opemings for highly qualified circuit development engineers.
Specifically, we are looking for creatve and resqaurceful
people who are capable of carrying ideas through to com:
pieted products. Applicants are expected to be familiar with
the latest solid state devices and technigues, and preferably
should have experience in the design of video switching sys-
tems, wideo pwocessing systems, and possibly digital video
systems, Some experience in television studio gperations and
techniques is alse desirable. Educational requirements are ¢
C.E. or a B.Sc. in electronic engineering. A minimum of five
years' design experience is required.

It you are interested in a challenging and rewarding career
with an expanding company, please airmall a resume of your
educational and technical background, work experience, and
| persanal history to William L. Rorden, Chief Engineer, The
Grass Valley Group, Inc., P.O. Box 1114, Grass Valley,
California 95945, USA. Resumes need not be formal; how:
ever. we are interested in learning as much about you and
your experience as possible. Immediate consideration will be
given and response made o suitable applicants, with a view
toward arranging personal interviews jn London In early
1974, All resumes will be reated in confidence, References
will be required at or prior 10 the time of interview.

Grags Valley is 8 small town located in the foothlils of the
Siarra Nevada mountains in northern Callfornia, adjacent 1o
summer resart and ski areas, and 2-1/2 hours from San
Francisco

THE GRASS VALLEY GROUP. INC. /A\/6\

I 363
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HER MAJESTY'S GOVERNMENT COMMUNICATIONS CENTRE
HANSLOPE PARK MILTON KEYNES MK19 7BH

has vacancies in the following fields of R & D work :
(a} HF Communications;
(b) YHF/UHF Communications;
(c) General Electronic circuit design;
(d} Degsign and development of small mechanisms;
(e} Component Reliability and Environmental Testing;
(f) Operational Analysls.

Fields (a)-{e) are at Hanslope Park- but field (f) will be in
the London area and for this a good engineering/scientific
background is essential.

Appointments will be made within the grades of Scientific
Officer. Higher Scientific Officer and Senior Scientific Officer
in accordance with the following definitions:

SCIENTIFIC OFFICER

Applicants should not be more than 27 years of age and
should have one of the following qualifications:
(a) A degree in a scientific or engineering subject;

{b) Degree-standard membership of a Professional
Institution;

{¢) A Higher National Certificate or Higher National
Diploma in 2 scientific or engineering subjest;

(d) A qualification equivalent to {c) above.

Salary Scale: £1435£2329 (subject tc review) with the
entry point determined by qualifications and experience.

HIGHER SCIENTIFIC OFFICER

Applicants should be under 30 years of age but this require-
ment may be waived if special qualifications or experience
can be offered. Fermal qualifications are the same as for
Scientific Officer above but in addition the follawing
experience is required:

(a) Applicants with 1st or 2nd class honours degrees—
at least 2 years post-graduate experience;

(b} Applicants with other qualifications—at [least § years
pcst-qualification experience.

Salary Scale: £2,221-£2B54 (subject to review) with entry
point dependent upon experience beyond the minimum
required.

SENIOR SCIENTIFIC OFFICER

Applicants should be at least 25 and under 32 years of age,
althaugh the upper age limit may be waived if experience
of special value can be offered.

Applicants should have obtained a Ist or 2nd class honours
degree and have had a minimum of four years appropriate
post-graduate experience.

Salary Scale: £2798-£31895 (subject to review). Entry will
normally be at the minimum of the scale but applicants with
experience of special value may be eotered above the
minimum.

Applications stating the feld of work and grade required should be made to:

Administration Officer

HM Government Communicatiofs Centre

Hanslope Park
Hanslope

MILTON KEYNES MK19 7BH

3660

ELECTRONIC
EVALUATION
ENGINEER

YWe are manufacturers of the specialist range of Leak and
Wharfedale Hi-Fi products and the demand for our quality
produgts, which are designed. developed and manulactuted to
%ucese published spacifications, is continually Increasing.

8 company’s policies, therefore, inciude controlled axpansion,
continuous improvemant to current products and the extension
of our product ranga,

A vacancy 1s available in the Engincering Function for an
Electronic Evaluation Engineer 10 provide 2 technical support
service on producl evalualion and the supply of fectored products.
This will invaive him In the assessmeni of performance. con-
struction. safety and suitebillty of factored products and othors
and the preparation of written reports. This position will also
dpmand close liaison with suppliers. quality control departments
and product planning for the preparation and assistance with the
technicai specifications required.
Apglicants shouid be educated to HNC or degree [avel and hava
had a minimum period of four years preject or product experiance
in Hi-Fi Electronics or a closely related field.
The cempany's premisas ore located at Idle, Bradiord, convanienl
for traveling frem both Bradford and Leeds and near to the
1 rural dings of the Aire Valley.
Tha comg:ny cen offer competitive employment conditicns
including frae life assurance and contributory pension scheme.
Salary:£2.200-£2.700
Applicaion forms may be obtained from:

J. R. Murgatroyd,
Personnel Officer,

Rank HAadio Intsrnational,
Bradford Road, Idle.
Bradford BD10 8SF.

Tol: 812552

RANK RADIO INTERNATIONAL

4632

GOME DOWN UNDER

Here's a once in a lifetime opportunity to work
for Australia's leading electronics company
specialising in the supply of components to
hobbyists and industry. The Dick Smith Elec-
tronics Centre, situated in Sydney, is expanding
its activities very rapidly and we desperately
need staff, both for counter sales and maijl
orders. Interested?

We want people with experience in this field
who will come out for at least two years. In re-
turn we will guarantee your return flight (but
we know with all the opporturiities out here you
will never go back).

Pay naturally depends on experience but would
be in the vicinily of £3,000 P.A. for counter
and mail order staff rising to £5,000, for those
with management experiences.

The weather is great, our winter. is like your
summer. The beaches fabulous. The future un-
limited. So please write to Dick himself (airmail
of course) giving a brief life story and enclosing
a photo if possible. All replies will be treated in
strict confidence.

Write now to Dick Smith, Managing Director,
Dick Smith Electronics Centre, 162 Pacific High-
way, Gore Hill, N.S.W. 2065, Australia.

P.S. This advertisement was written by somecne
who grabbed a similar opportunity three years

ago and hasn't looked back since!
3539
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Trials and

The international music.
alecironics and
leisure Group.

=

ommissioning
Engineers

The Systems and Weapons Division of EMI Electronics Ltd.
at Feltham is expanding its Trials and Co
order toifulfill major new commitments in
Therefore the following vacancies have arisen.

Trials Engineers

mmissioning Staff in
the Aero-space field.

Senior Trials Engincers are required with specialist experience
in some of the following technical areas or other reiated fields. ‘L,
‘C’, and ‘S’ band rransmitting and receiving equipment.

Minicomputers and digital data handling systems

Analogue data c‘:ommunication.
Spevialised peripheral test equipment

Following a period of training and familiarisation, the
sppointments involve overseas travel for short periods while sorne

positions will involve overseas residence.

Commissioning

Engineers

These positions, although based at Feltham, offer the
opportunity of spending varying periods of time lcsung.nnd
commissioning a complex radar type cquipment at sérvice
establishments. T he work involves the investigation of defects and
repair of faults found during insrallation. Familiarity with modern
1est equipment is essential and applicants should be qualified to at

least ONC level.

If any of the above positions appeal to you lease contact:
J. Morrison, Personnel Officer, EMI Electronics Ltd.,

Victoria Road, Feltham, Middlesex, Tel: 01-890 3600 Ext. 44

or 117 or outside normal hours 01-890 3921.

3662

ELECTRONIC
TECHNICIANS

WALSGRAVE HOSPITAL

Two Electronic Technicians are required for the Electronics Depariment deating with the
maintenance of a wide variaty of electronic and eleciro-medical apparatus.

Applicants must possess H.N.C., H.N.D.. or O.N.C. in electronics or equivalent City
and Guilds Cerrficate.

General diagnostic maintenance exparience in tht elactronic field is necessary. Trainlng
in maintenance of specialised hospital equipment will be given

Salary scale from £1.773 w0 £2.211 p.a. Additional paymants are made if overtime is
required.

Applications stating age, qualifications and experience, together with two
refarees, should be sent to the Group Engineer, Coventry Hospital Management

Committee, P.O. Box 92, The Birches, Tamworth Road, Keresley
End, Coventry.

Covertry Hospitd Management Committee

3601

UNIYERSITY COLLEGE
OF NORTH WALES, BANGOR

School of
Electronic Engineering Science
Industrial Development Unit
Electronic Design Engineer

required to join a small team engaged
in the design and development of radio
navlgation tracking systems.
QUALIFICATIONS: Degree or equi-
valent plus relevant experience in radio
system engineering.
SALARY: WIithin range £2000 to
£2,500 per annum,
The successful candidate wlll be re-
quired to take design responsibllity in
the areas of R.F. signal processing
circults, and telemetry  interface
systems, A knowledge of digital in-
tegrated circult techniques would be
useful.
Applications (two copies), giving de-
tails of age, education and experience,
together with the names and addresses
of two referees, should be submitted
1o the Secretary and Registrar, Univer-
sity College of Morth Wales, Bangor,
by not later than 31st May, 1974,
3665
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Planning Engineers _

a97

The Independent Broadcasting Authority requires additional staff to participate in surveys and
planning work associated with the expansion of the UHF colour television service and the
Independent Local Radio service. The appointments will be made (o the Authority’s new offices

near Winchester in Hampshire.

Engineers £2,538—£3,087

Vacancies exist for Engineers to assist in the planning of the UHF television and Independent
Local Radio station networks and the planning and execution of associated field surveys and
site tests. Where field survey and site test work are undertaken, the Engineers will assume
responsibility for a survey team in the field and for the analysis of results and the provision of
survey reports. These Engineers should be qualified to HNC level and should have a sound basic
knowledge of radio wave propagation and basic television principles, plus experience of radio
frequency measurements. Ref. WW/2355.

Junior Engineers £I1,944—£2,358

Those with more limited experience but with good potential, will be considered as Junior
Engineers, and will assist more senior staff over the whole range of survey and planning work.

Ref. WW/2356.

All candidates should have a clean current driving licence and should preferably have the
ability to climb aerial support structures up to about 150 feet. They should be prepared to work
throughout the United Kingdom and to spend periods of varying duration away from base, for
which appropriate allowances will be payable.

INDEPENDENT
I B JaNW| BROADCASTING
AUTHORITY

Those interested should write of telephone for an application form quoting the appropriate
reference no. 1o: )
The Personnel Officer, Independent Broadcasting Autherity. Crawley Court, Winchester, Hants
SO21 2QA. Tel: Winchester 822599.

Closing date for completed applications: May 1st. 1974. 3gs1

HUDDERSFIELD
TECHNICAL COLLEGE

Applications are Invited for the
following post in the Department of
Educational Resources:

ELECTRONIC
ENGINEER

To be responsible for the operational
efficlency and malntenance of the
College’s tetevision service. A thorough,
practical understanding of T.V, systems
{¢cameras, videotape recorders, etc.) is
essentlal. The ability to service audio
visual equipment {cine projectors) an
advantage. A high degree of flexibility,
initiatlve and the abllity to work
unsupervised are of paramount im-
portance.

Salary range, £1644 to £1926 -per
annum.

Appllcations. giving details of age.
experience and qualifications, together
with the names and addresses of two
referees should be sent 1o the
Registrar, Huddersfield Technical Col-
lege, New North Road, Huddersfield,
HD1 5NN, Yorkshire, not later than
6th May, 1974, 2867

— - —

Sales
Engineer-

Northern England and Scotland

Nuclear Chicago, a company in the rapidly expanding Searle
Group. require a Sales Engineer to take responsibility

for the Northern England and Scotland area, preferably
residing in the Manchester area,

The work involves promoting sales of Searle Radiographic
and Searle Analytic products in Northern.England and
Scotland. Formal qualifications, although desirable, are

not as important as practical proficieney. A knowledge of
electronic instrumentation is essential, and the familiarity
with nuclear techniques is highly desirable. Candidates
must be prepared to travel extensively in the U.K.

The post carries a good starting salary with regular reviews,
four weeks annual holiday, a company car and excelient
conditions of service.

PleasEe apply tol; .

Muvs E M Parr, Personnel Manager.

G D Searle & Co Ltd., l.ane End ‘Road, SEARLE
High Wycombe, Bucks.

| 3829
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. ELECTRONIC
‘Enomeer. | | viavcis

EEV needs another top-flight MEIE RO Y
man or woman, for R & D work

on duplexing devices Technicians @ Technical Authors

At the English Electric Valve Ca., Lincoln, we have some of the best Sales Engineers
tacilities in the United KIngdom for microwave research and
develapment work. Right now, we need a man, or woman, whao can use £1 600 £ 5 000' )
{hese lacilities to the full, and contribute original thinking to the next 7 ! r Hal
yeneration of duplexing devices. He, or she, will also work on new and Permanent or Contract

improved allied low-power microwave companents such as TR tubes,
solid state Iimiters, filters, noise generatars, mixers, etc.

=

Service and Test Engineers

i Ageis less important than experience in microwave work—that's why Phene MICHAEL NORTH
we are operating within an age range of 25to 50 for this important post. 01-388 0918
We would prefer to take on a Charlered Engineer, but those with lesser

| qualifications who feel they have a vital contribution to make, vill be very MALLA TECHNICAL

‘ seriously considered. Salary will be based on previous experience. STAFF LIMITED

E' Please contact Mr. J.L.Scott, giving details of your career to date,and 134 Eoston Rd., London NW1 3BG
tell him how you think you could contribute te the future development of ! s 3635
duplex devices. English Electric Valve Co. Lid.,
Waterhouse Lane, Chelmsford, Essex. H : .
Tolophone: Cheltsford (0245) 81777. 1 Hectronic Equipment Mechanics |

1 required for

E Astembly and Servicing of high power level
| phatographic flash equipment. g

‘l Good prospects for enthusiastic types.

English Electric Valve Co. Ltd. ' £35 to £40 p.w.

Telephone 01-253 0791. |[3409

—

@ co M M U N I CATI ON Leading imponﬁmIdEm?phomgnphi: ‘

COLLINS
SYSTEMS EXPERIENCED TROUBLE SHOOTERS/
ENGINEERS FAULT FINDERS AND REPAIRERS

Top salary Eaid to the right men. Generous staff
purchate seheme and annual banus.

PLEASE CONTACT:

Qualified Engineers are required as Senior members of a team engaged
J. K. DEVLIN on 01-263 0951 b

in evaluation, design and installation of communications systems which

cover the use of HF/SSB, VHF. UHF. BROADCAST. MICROWAVE, TeshnicalgandyOpteali Eagipment ()
TROPOSCATTER and DATA TRANSMISSION techniques. Zenith House, Thane Villas, 4
London, N7 7PD 13652

Recent contract awards have necessitated an expansion of the Systems

Engineering Group. primarily in the HF/SSB and UHF communication 3
fields. Participation will include negotiations at a senior level with military IMPERIAL COLLEGE

and commercial organisations, and will involve some overseas travel. - 2 i
TECHNICIAN |

1

|

Successful applicants must have a broad theoretical and practical back- GRADE Db
ground in communication methods. principally HF/SSB.and UHF. and be required to assist in the maintenance of |
able to undertake projects from inception to final system implementation. | the S.R.C. sponsored AE1 EM7 1MEV ii

N

high vollage electron microscope. The I

g s A= [l : ; successfu!l candidate will work under
Remuneration and conditions are in line with the importance of these the guidance of a Grade 7 Technician

positions and include free life insurance and non-contributory pension to maintain and improve a wide range
scheme. of electro-mechanical, electronic and
vacuum systems. Applicants must have

’ " " e - } a good knowledge of electronics and
Further information regarding these positions can be obtained by tele will be expected to provide technical

phoning 01-759 9911, ext. 55. guidance with respect to the design of .
fransistor circuilry. Salary range £2,182-
£2,557, including London weighting.
Written applications quotingref: WW/CSE to The Personnel Manager, Applicalions giving detalls of qualifica-
tions and experience together with the

COLLINS RADIO COMPANY OF ENGLAND LTD, . °G."S. "Green, Daperiment of

Metallur and Material Sci q
Heathrow House, Bath Road, Hounslow TW5 9(1W3'3 ;mpeﬂmgyconege Lond{)‘n SSWT "‘g"é’p"
i 18 , ] .

before 17 May 1974. {3643
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to pick up the sound
of £2,500 per year?

We are looking for young people with
finely tuned ears to the technical
world of audio and hi-fi who know
what is going on in the marketing
fields as well. This ability, coupled
with experience of technical writing
or publications work, could secure
them a post with our group of leading
hi-fi publications.

Write to the Group Editor;
Clement Brown,

Haymarket Publications,

Gillow House, 5 Winsley Street,
London W1A 2HG.

3824

a99

Telecommunications
South West England

Applications are invited from recently qualified technicians to train for
appointments in telecommunications within the South Western Region
of the Central Electricity Generating Board.

The successful applicants will initially be based at Durley Park, Keynsham,
near Bristol, where training will be given on the Generating Board's tele-
communications equipment. After training staff rmay be asked to move to
any of the Region's locations for which relocation expenses will be paid.

Applicants should have a telecommunications or light current back-
ground and have academic qualifications leading to H.N.C. or full €. & G.
Technological Certificate.

Salary within a range £1.836—-£2,535; the starting peint will depend
upon qualifications and relevant experience.

Application forms may be cbtained frorn Bristol 32251, extension 33 of
3. or by writing to the Personnel Manager: please quote Vacancy No. 142/74.
3607

Central _Electricigr
Generating Board (/s
South Western Region =
Oakfield Grove, Clifton,

Bristol BS8 2AS

Service Engineer

for Audio/Hi-Fi Department,

Good practical knowledge ot leading
makes, Actractive employment terms.

¥¥rite or telephone for appointment
to:
JOHN KING (FILMS),
71 East Streer, Brighton

Tel: 25918/27674
3654

ULSTER:
THE NEW UNIVERSITY

CC.T.V. TECHNICIAN

Applications are invited for the above
post (Technician: Grade 5) from
persons with at least seven years
relevant experience including work in
the field of CCTV,

Quallfications: H.N.C. or equivalent.
Salary scale: £2,007-£2,382 per annum,

Application forms and further particu.
lars should be obrained from The
Registrar, The New University of
Ulster. Coleraine, Northern |Ireland
{quoting Ref: 74/38) to whom com-
pleted applications, including the
names and addresses of three referees,
should be returned not later than 3lst
July. 1974,

3659

=

TRANSISTOR
APPLICATIONS
ENGINEER

FERRANTI have a vacancy in the Applications Laboratory of their
Electronic Components Division at Chadderton. Lancs., for an En-
gineer to work on the application of R.F. Power Transistors at VHF
and UHF frequencies. The work involves the design of appropriate
circuits, customer liaison and general technical back-up to the market-
ing and device development engineers.

Candidates should possess a degree or H.N.C.. have previous experi-
ence in this field, and be able to work with the minimum of super-

{ vision,

1+ Application forms may be obtuined from T. J. Lunt. Staff Manager,
Ferranti Limited. Hollinwood. Lancs. Please quote reference GH.

FERRANTI

3596

|
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A
COMPUTER
'ENGINEER

is required by the Express & Star Newspaper to maintain Real Time
Digital equipment PDP-11 Computer system with a variety of peri-
{ pheral equipment.

| We are the fourth largest provincial evening newspaper in the
country and are the only one, possibiy in Europe, to have this type
of computer system. It is an integral part of our daily production/
publishing systems. Because of this it is vital that the equipment is
available at all times and maintenance and servicing are of the
utmost impartance.

The person appointed will probably have some two years experience
in mainframe and peripheral equipment and be educated to at least
i H.N.C.standard. He must be able to work without direct supervision,
work the hours that are necessary to complete the task and fit into
a young team. He should also be able to maintain an adequate
spares level.

Anyone interested shouid write to.—

Group Personnel & Staff Welfare Manager,
EXPRESS AND STAR,

J- Queen Street,

1

Wolverhampton WV1 3BU.
1 [3622

ELECTRONIC ENGINEERS

In 1861 we introduced the world's first electronic desk-top calculators, with the
wrade name of ANITA. There have been many changes in technology since then, but
we have remained leaders In the field and our calculaters have been sold in many
countries around the world including the U.S.A. and Japan. Due to further expansion
of our activities with calculaters and more complex systems we have vacancies for
service engineers-at our National Service Centre at Hemel Hempstead. Qur range of
electronic business equipment is wide and our engineering reguirements are corres-
pondingly varied. We are now seeking additional staff ranging from junior technicians
{with day reiease. whera appropriate} to qualified, experienced enginsers. The positions
are permanent and we offer first class conditions of employment. Please write or
telephone for an application form from D. D, Davies. SUMLOCK COMPTOMETER
LTD., 1, FROGMORE ROAD, HEMEL HEMPSTEAD, HP3 9RJ, HERTS. TEL: 0442 —
61771

k ‘ ‘ Rockwell International,

3427

PAPUA, NEW GUINEA
DEPARTMENT OF POSTS AND TELEGRAPHS

The Ocpartment of Posts and Telegraphs, Papua.
Mew Guinea, Invites applications for appocintments
in the following categories of the telecommunica-
tions service:
w4 A’!‘l?“n‘ Director (Level 1)

. Engineer {Class 53

AS 14.882-15.845
. Engincer (Class 4)

AS 13,332-14,208
. Engincer (Class 3}
AS 1F.34B8-12,684

Engineer [(Class 2}
A% 9.581-10.702
s:snl.or 2T§chn1cal Officer (Grade 3}

50.. ~-10.5.
. Senlor Technical Officer {Grade 2}
AS 9.378-9.932
Senfar Technical Othcer {(Grade 1)
AS 8.599-9.1D
Technical Otcer (Grade 2)
AS 7.843-8.347
19. Technical Omcer (Grage 1)
AS 6,003-7.613

Pa NP e uw
3

12. Clerk {Clazs B)
AS 11.032-11.525 -
13. Clerk tClass_7)

14, Clerk';%hss 6)

QUALIFICATIONS |
Assistant Director and Engineers to be graduates

andlor Chartercd Engingers with prevlous refevant

experlente in o telecommunicatiens administration

or industry.

Senlar Technlcal Officers and Technical Officers to
be holders of approved Olploma aor Certificate from
a recognised institution,

Clerk (Class 9} to be a gradusie in Economics or
similar dis¢ipline. other Clerks will fill positions
&% Trathe Officers, marketlng and tari¥ managers,
accounting. llicensing and similar positions.

DUTIES o

A wide variety of appointments are available and
anlm: ) detailed descriptions are obtainable (see
elow).

CONDITIONS

Contracts will be for four year:, Fares to Papua.
‘I;l!w Guinea and to the W.K. on completion of
uty.

Three menths Jeave after 21 months seryvice with
leave fares paid to Sydney.

Government accommaodation with heavy lurnishings
avallable at reagonable rental.

Apply In frst Instance for  Aoplication Form.
Informatioh on secrvice conditions and available
vacancics te  the Personncl Manager, Presce.
Cardew and Rider. Paston House. 165-167 Preston
Road. Brighton, BN1 &AF, Sussex. 1366

4

FOR
RECRUITMENT
ADVERTISING

RING

ALLAN PETTERS
01-261 8508

01-928 4597

Visual and Aural Aids
Technician

Education Depariment

Fully qualified and experienced per- |
son required to assist in the instalia-
tion, repair and maintenance of
Radios, Tape Reccrders, Projectors,
Teievisions, etc, In schools and
other educational establishments.
Five day, 40 hour week.

Wages £33.30 per week, plus bonus,

CROYDON

Applications with detalls of relevant
experience 10: The Stores Assistant,
Educatlon Serv.ce Cenire, Princess
Road, Croydon CRO 2QZ (lelephone:
01-684 9393,

3640
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Electronics ¢
Engineers
upto£5000

Many jobs which would suit you down to
the ground - either in the UK, or overseas —
are nevet advertised. Yet it will cost you
nothlng whataver to give yvoursell the
obporiunity to be considered for them,

Join the Lansdowna Appointments Register
— used by hundreds of emplayers to sclect
electronics engineers. You have nathing to
lese, everything 10 galn - and it's alb
conducted in strier confidence. So post the
coupon — lind out exactly how you can
make use of a service which is all tha more
valuable for being free |

To: Stuart Teit. Lansdowne Appoint-
ments RAeglster, Design Houss. The
Mal, London W5 5LS. Tel: 01-579 6585
(anytime - 24 haur answaering service).

Ptease send me fun her details,

Name:. oo .
Age {20-45 0nly) |

Address, ...
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WORK IN
CENTRAL AMERICA

Radio Technician
| needed for Guatemala.
Radio Enginecr
needed for Honduras.

Waork with the British Volunteer
Programme.
Information: Fran  Chadwick,
Overseas Volunteers, 41 Hollund

Park, London, W.11.
{3344

INSTITUTE OF PSYCHIATRY

TEGHNIGIAN

The Depanimen: ol Psychology re-
quire a Technician for the Depart-
mental Workshop.

Duties will include construction and
maintenance of Electronic apparatus
for use in the research cairled out
in the departmeant. Applicants should
possess ONC or C & G FInal Cer-
tificate or equivalent,

Salary— Technician on a scale
£1,440-£2,292 plus London Weighting
(€126},

Starting point dependent’ on Age,
qualification and experience,
Application forme and details can
be obtained from The Secretary,
Ingtitute ot Psychiatry, De Craspigny

———

 ——

E . |

Park, Denmark Hill, London SES BAF
gquoting ref. IM/WW. 13642

e L ——

TECHNICIANS AND ENGINEERS
FOR ST. ALBANS AND LUTON

QUALIFIED OR NOT!

OPPORTUNITIES for challenging work on testing and
calibrating valve and solid-state electronic measuring equip-
ments embracing all frequencies up to u.h.f. in Production,
Service and Calibration departments.

APPLICATIONS are invited from people of all ages with
experience or formal training in electronics and from Ex-
Services technicians.

HIGHLY COMPETITIVE SALARIES, negotiable and
backed by valuable fringe benefits. Overtime normally
available.

GENEROUS RE-LOCATION EXPENSES available in
most instances. F
CONDITIONS excellent; free life assurance,
schemes, canteen, social club.

374 hour, 5-day, working week.

WRITE or phone for application forms quoting reference
wWw

pension

MARCONIINSTRUMENTS LTD,
Longacres, St. Albans, Herts

Tel: St. Albans 59292

Luton Airport, Luton, Beds

Tel: Luton 33866

A GEC-Marconi Electronics Company

FMFLUILA B b e
30 1NDUsTes 1R

94
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Sales Engineer
Power Grid Tubes

A Sales Engineer is needed by the English Electric Valve
Company Limited to sell its expanding range of power grid tubes.
He will visit customers In the U.K. and overseas and be
responsible far ensuring the satisfactory conclusion of
negotiations with customers at both the technical and
commercial levels.

His briet will also Include the preparation and implementation
of medium and long term marketing plans to further the already
considerable success of this major European Companyin
this field.

The successful candidate will possibly have a recognised
professional qualification in engineering and preferably
experience in the power tube field, although these are not
essentials, as comprehensive product training can he given.

An excellent salary and other benefits consistent with a majof
Company will be offered.

Write or telephone J. L. Scott,

English Electrlc Valve Company Limited,
Whaterhouse Lane, Chelmsford, Essex.
Tel: Cheimsford (0245) 61777,

English Electric Valve Co. Ltd,

3848
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ELECTRONIC ENGINEERS AND TECHNICIANS
Ferrant! Limited in Edinburgh have a variety of vacancies for
Electronic Engineers and Technicians involving work on avipnics
systems. This includes test equipment design and maintenance.
guality and test engineering. reliability engineering and environ-
mental testing.
A background of experience and knowledge in some of the
following areas of technology would be particularly relevant:
Digital and analogue techniques
Microwave Engineering
Servo Techniques
1 Lasers and Optics
Electronic Displays
We are particularly interested in applications from ex-Services
personnel who have relevant experience of 2nd- and 3rd-line

maintenance and fault diagnosis. We offer a variety of interesting
work in fault finding and acceptance testing of electronic systams.

Qualifications ranging from degree level to Ordinary National
Certificate or their Services equivalent will be acceptable.

Those recently qualified with a degree or H.N.D. {Mechanical
or Electrical) but who lack the above experience, should also apply.

These posts are based in Edinburgh which offers an attractive
living environment with many recreational activities within easy
reach.

The Company operates a contributory pension and life-
assurance scheme and will assist with relocation expenses where
necessary.

Apply in writing with particulars of qualifications and experience
to the:

FERRANTI

Staff Appointments Officer,
Ferranti Limited.

Ferry Road,

Edinburgh EH3 2RS.

3655

—

ﬁJUNIOR_TECHI\"IIICAL ASSISTANT
+ SCHOOL LEAVER

. We are a busy major international advertising agency working on household name

clients. To assist in the operation and maintenance of audio visual equipment we now
require a further two assistants.

One should preferably have had experience in using this type of equipment. although
full training will be given. Salary is negotiable, four weeks holiday. B.U.P.A. and
axcallent working conditions.

Ring Colin Forster 01-836 2424 at Leo Burnett Ltd.

48 St. Martin’'s Lane, London WC2. 3834

SENIOR PROJEGT ENGINEER —ELEGTRONIGS

An exciting and chailenging poiltion exists for an experienced Electronics Engineer. He would be re.
quired to rake charge of the design and manufscture on fixed price contracts, and alio to allogate part
of his time to in-house product development.

The company, situated in Hadleigh. enjoys an Internaticnal reputation and manufactures a range of
function generators, phasemeters, r.m.s, voltmeters, stepping motor controf systems. and air velecity
metert,

Please send complete resume before telephoning for an interview. Salary in range £2.750 to £4,000 per
annym, Profit sharing scheme.

ELECTRONIG ENGINEERS

This position is open to gualified electronics engineers with H.N.C. or equlvalent who have at least two
years practical industrial experience in the electronics manufacturing Industry. The position entails werk.
ing under a projece leader and will cover the whole gamut of electronic circult and manufacturing
design.

Gaod basic salary on the scale £1,800 to £2,600 per annum, Prefit sharing scheme.

Applications, to Include a resume, t2:

J. N. Prosser,

PROSSER SCIENTIFIC INSTRUMENTS LTD:y

Lady Lane Industrial Estate,

Hadlefgh, Ipswich, 1PT 60Q.

Telephone: Hadlelgh (047 338) 3005. .
3

‘PACKAGING and PERCEPTUAL

e

ELECTRONICS }
MARKET RESEARCH

£2,000 + Bonuses b

Man with HNC/HND in Elec-

tronics, clean driving licence,

required by market research
agency to maintain, transport
and operate tachistoscopic reac-
tion timer, and photographic
equipment in varying locations in
Great Britain (and Europe if
linguist).

Pleasas contact Managing Direc-
tor specifying qualifications and
career to date.

RESEARCH LTD,,

|
18-20 Dryden Chambers, 1
119 Oxford Streetl,
London, W1R 1PA. l
Telephone: 01-734 0528/9 |
3627

ELEGTRONICS
ENGINEER

Qualified Engincer required for inter-
esting work on a wide range of devices
and systems used by and for blind
people.
A sound basic knowledge of analogue
and digital techniques. together with
several years experience in a field of
design. development and maintenance
is necessary. Some experience of light
electro-mechanical devices would be
an advantage. Applications in writing,
giving full details of education, quaii-
fications and experience. including
present post and salary, to Personne!
Officer, Royal National [nstitute for
the Blind. 224 Gt. Portland Street,
London WIN 8AA.

3636

——-

ELECTRONIC SERVICE

Office Machine Company has the
following vacancy.

SENIOR SERVICE ENGINEER
to assist Workshop Manager, must
have experience of repairing digital
printed circuit boards, preferably
electronic calculators, good elec-
tronic knowledge and experience in
a Servica Department. Salary £2,700.

ELECTRONIC WORKSHOP .
SERVICE ENGINEER
to repair calculator printed cireuit
hoards. Good basic electronic know-
ledge required and experience in g
Service Department. Salary up to
£2,200.
Apply to:
Mr. V. Knlght,
Automatic Business Machines Lid.,
104, New Kings Rd, Fulham, -S.W.6.
01-736 5196 2621

——
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| WALTHAM FOREST COLLEGE
FOREST ROAD, LONDON, E17 4JB

offers the following academic pases becaure of
eontinuing expansion.

DEPARTMENT OF TECHNOLOGY

LECTURER I: RADIO, TELEVISION AND
ELECTRONICS

Applicants must have good practical experience of
the Industry and posiess INC or the appropriace
City and Guilds qualifications, or equivalent.
Knowledge and experience of CCTV an advantage,

LECTURER : RAD!O, TELEVISION AND
ELECTRONICS

Applicants must have goad practical experience and
should possets City and Guilds 172 (old No. 48),
f City and Guillds 272. or equivalent quslifications.

Most posts are renable from Yie September, 1974,

but some appointments may be made earlier unless

specifically seated. Callege of Education students

may be appointed froam the end of thalr course.

SALARIES—PBurnham F.E. Scale:

Lecturer 1—C},660-£2.847 plus London Allowance
£118;

Lectlulr;r F—£2.515.£3,243 plus London Altowance
£He;

Senior  Lecturer—(3.291.£3.655 plus  Londen
Allowance £116;
Head of Dapr. Grade IV——£3,958-£4.396 plus
1 London Aliowance £116.

Application forms and further particutars may be
obrained from the Principal (Staffing), Waltham
Farest Collcge. Forest  Road! afthamstow,
' London, E17 4IB, Tel, 01.527 2268. Ansafone
Service 17.00.09.00 hours.

Closing date 2 weeks from the appearance of
this advertisemene. (3621

B

— i —

{ CHELSEA COLLEGE

; University of London

. Eecronics Technicion

(GRADE 3)

f required for interesting work in
Applied Acoustics research group.
Salary Scale £1,825 to £2,095 per

annum  including £175 London
Allowance.
Further details and application

forms from the Departmental Super-

intendent {3AA), Departments of
Physics and Electronics, FPulton
Place, London, SW6 5PR.

[3628

Microwave Tubes

The English Electric Valve Company need a Sales Engineer
to join-a team marketing advanced microwave tubes and devices.
Based in Chelmsford, his key objectives will be to develop and
exploit new markets for a rapidly expanding product range. He

g will visit and negotiate with customers inthe U.K. and overseas
I and will be personally involved in all aspects of the microwave

product marketing plans.

The successtul candidate will possibly have arecognised
professional qualification in engineering and preferably
experience in the power tube field, although these are not
essentials, as comprehensive product training can be given.

The Company is the mostimportant professional elecironic
tube company in Europe and is recognised throughout the
world as a major forcein the industry. An excellent salary and
other benefits consistent with joining this major company will
be offered.

Write or telephone J. L. Scott,
English Electric Valve Company Limited,
Waterhouse Lane, Chelmsford, Essex.

[ Tel: Chelmsford (0245) 61777,

i English Electric Valve Co. Ltd.

Sales Engineer

3649

AUDIO TESTERS

EXPERIENCED

FOR LEADING ELECTRO-
MUSICAL COMPANY

INTERESTING WORK WITH
MIXERS, ECHO UNITS,
AMPLIFIERS (VALVE AND
TRANSISTOR) ETC.

I HIGH RATES FOR
RIGHT MAN

telesonic marine ltd.

MARINE ELECTRONICS ENGINEER

Are you experienced in installing and servicing marine electronic equipment
such as Radar. Navigation Equipment. and radio telephones? We require
such a man for a fascinating job travelling to luxury yachts, ete.. all round
the country. If you live near London and are able to drive, a good salary
awaits you working in Idyliic friendly atmosphere.

Tel: 01-387 7467
3608

Apply Telesonic Marine Ltd.

66 OFFLEY ROAD,
Tel. 7356568

PHILIPS MEDICAL SYSTEMS LTD.

require a

SERVICE ENGINEER

IN NORTH LONDON

Suitable applicants should have experience in electro-medical and closed cir-
cuit TV equipment, Applicants with minimum ONC or equivalent qualifi-

cations and relevant experience should apply in writing to:—

The Personnel Manager,

PHILIPS MEDICAL SYSTEMS LTD.,
45 Nightingale Lane,

London,

5.W.12.

[3598 %
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RADIO ENGINEER

required by the Posts and Telecommunications Department to lead 3 sr'nalllteam en-
gaged in the installation and cemmissioning of YHF, pHF and SHF radio lmks'. both
single channel and multl-channel and all associated equipment. May also be required to
assist with detailed planning of systems and Installations.

Candidates must hold a Final City and Guilds Certificate in Telecommunications {in-
cluding Radio C} or cquivalent plus five years supervisory cxperience on maintenance
or installatlon of YHF, UHF or SHF radio systems.

SALARY in the range £2.280 to £3,340 pa, which includes an allowance, normally tax
free, of £700 to £€1,000 p.a. Terminal gratuity 20% on basic salary, 25% on allowance.
For a marricd man with two children paying tax at the standard ratc the total emelu-
ments described above, including gratuity, approximate to a gross (i.c. before tax} UK
return of £3,500 to £4,750 and for a single man about £3,300 to £4,800 p.a.

Other benefits include: low local income tax, generous paid leave, su'bsidisgd_ accommo-
dation: free family passages, children's education allowances and holiday visit passages;
{tour 2§-3 years), appointment or disturbance grant up to £200, car loan up to £600.

The post described is partly financed by Britain's programme of aid to
the developing countries administered by the Ovcrseas Development
Administration of the Foreign and Commonwealth Office.

For further particulars you should apply, giving brief detalls of experience to

crown agents

M Division, 4 Millbank, London SW1P 3]D, quating reference number M2IC/740307 /WF

TECHNICIANS

We are engaged in the
manufacture and servicing
of sophisticated audio
electronic equipment for
the music industry. Due to
expansion there are now
vacancies for Technicians
experienced in this field
and top salaries plus fringe
benefits are being offered.
For further details please

phone or write, giving qualifi-
cations and experience to:

MAVIS LTD.,
11a Sharpleshall Street,
Lendon N.W.1.

Tel. 722 7161.
3327

3599
Recording Studio
Maintenance Engineer
This is an important position in an international company invelving
interesting work with a small team concerned with the maintenance of
all sound equipment in the studio.
Previous experience is necessary and it will be rewarded by an
attractive salary and fringe benefits.
C BS Ring the Studio Manager on 01-636 3434
—or, if you prefer, write to him at
CBS Records,
31-37 Whitfield Street, London W1.
ise

“HI-FI
ENGINEERS

This could be the opportunity you've
been looking for. Due to continued
expansion we are looking for
experienced engineers to join our
teams in Liverpool, Manchester and
Preston.

You will be fully experienced in servic-
ing a wide range of audio equipment
and will be capable of supervising 8
modern, busy workshop.

Salary negotiable around £1.750.
Assistance with re-location expenses
will be given by the company.
Applications in writing to
The Managing Directar
Hardman Radio

33 Dale Street

HARDMAN
LI Liverpool L2 2HF 3551

RADIO OPERATORS

l.eaving the Service in the next 18 months? If your trade involves radio operating, you
qualify to be consldered for a Radie Officer post with the composite signals
organisation.

On satisfactory completion of a 7 months specialist training course, successful applicants
arc paid on a scale rising to £2,893 p.a.; commencing salary according to age—25 years
and over £2,126 p.a.

During training salary also by age, 25 and over, £1,607 p.a. with free accommodation.
The future helds good opportunlties for established status, servlce overseas, and
promotion,

Training courses commence at intervals throughout the year. Earliest possible application
advised.

Applications only from British born U.K. residents up to 35 years of age (40 years if
exceptionally well qualificd} will be censidered.

Full details from :
Recuitment Officer,
Room Af110S,
Government Communications Headquart"en.
Pricrs Road, Oakley, Cheltenham,
Gles., GLS2 SAJ.
Telephone Cheltenham 21491 Exe. 1270,
92

WORK IN CENTRAL AMERICA,

RADIO ENGINEERS AND
TECHNICIANS NEEDED
IN HONDURAS AND
GUATEMALA

The Iocal Radio Stations in  Guatemala and
Honduras transmit classes in agriculture, adult
literacy, and simple health toplcs, ta the people
tn the rural areas—approximately 90% of the
populatian.

The training of loca} people to maintaln the trans.
mitters and ta deal with the technical praduction
of the programmes 11 being carried out by four
British volunteers. We need people to réplace
them for a further two-year peeiod.

Information: Frances Chadwick, Over-
seas Volunteers/CIIR, 41 Holland Park,
London, W.11. Tel: 01-727 3195, Visitors

welcome,
1630
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LEEDS POLYTECHNIC
EDUCATIONAL TECHNOLOGY UNIT

{ Re-advertisement)

Recording Services
Techniciuns 14

(£1,644 - £1,926)
(according to qualifications ang experience)
Ref. 13/17

To operate and maintaiit the off-air recording
service and maintain the television equipment
uigd In the distribution system for all video
recording, Must be zble to maintain hetical

scan VTHs,

Application farms (quoting ref. no.) together
with further details may be obtalned from the
Adminlstratian Officer.  Leeds  Polytechnic,
Calverley Street, Leeds LS1 IHE, and should
be returmed as soon as possible.

3é08

-
J

Electro-Medical Service
Department requires

ENGINEERS

for testing and servicing electronic
apparatus. Applicants should be
aged 20-30, and should be of
O.N.C. standard.

Apply in first instance in writing
to:

S|[EREX LIMITED
Electro-Medical Department,
Heron House, Wembley Hill Road,
Wembley, Middlesex, HAY 8BZ

— = - =
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BOTSWANA |
BROADCASTING ENGINEER |

With either a Final City and Guilds Certificate in Telecommunications; HNC, Engineer-
ing Diploma, or equivalent, and five vears experience of installation and maintenance
of studio equipment is required for operational, maintenace and training duties. He
must be conversant with all studio equipment and be capable of diagnosing faults and
carrying out repairs. He is required to negotiate with Posts and Telécommunications
engineers for Qutside Broadcast circuits and to establish technical facilities at OB loca.
tions. The duties also include drawing up training schemes for local Technical Assistants,
normal instructien and 'on the job' training.

SALARY in the range £2470 to £3,740 p.a. which includes an allowance; normally tax
free, of £640 to £1,340 p.a. Terminal gratuity 25% on basic salary. For-a married man
with two children paying tax at the standard ratethe total emojuments dédscribed above,
including gratuity, approximate to a gross (i.e. before tax}) UK return of £4,100 to
£5,5C0 and for a single man about £3,700 to £4,900 p.a.

Other benefits include: Low local income tax, generous paid leave, subsidised accommo-
dation, free family passages. children's education allowances and holiday visit passages,
tour 2-3 years, appolntment grant up to £200 and car loan up to £600 normally payable.

The post described is partly financed by Britain's programme of aid to
the developing countries administered by the Overseis Development
Administration of the Forcign and Commonwecalth Office.

For further particulars you. should apply, giving brief details of experiente to [

crown agents |

M Division, 4 Millbank, London SW1IP 3JD, quoting reference number M2K/740234/WF
3600

Avionics | toi
Due to continued growth and expansion in our Avionics Service Centre, an interesting

opportunity exists for an experienced electronic test engineer to join our Quality Contio!
team as Avionics Inspector.

Have You?:

ONC or equlvalent.
Practical electronic equipment experience including calibration.
Working knowledge of Ministry and C.A.A, procedures.

If so. you could be the engineer we are seeking.

Atractive salary negoliable from £2,200.
{ 3 weeks’ paid annual lsave, excellent sickness benefits; and contributary
pension scheme.

Please apply Immediately for interview:
Mr. M. J. Hinge, FieldTech Limited, Heathrow Airport (London},

College of Technology in the Marine
Electronics Section of the Maritime
Studies Department. Experience re.
quired in the instailation, maintenance
and repair of the electronic-equipment
as Installed on ships of the Mercantile
Marine. An MR.GC. or P.MG. certi-
ficate preferred, but other electronic
qualifications would be considercd.

Application forms are available from
the Personnel Officer, County of South
Glamorgan, City Hall, Cardiff, CFi
IND {Telephone Cardiff 31033, ext.
454} and must be returned within i0

days of the appearance of this
advertisement,
COUNTY OF

SOUTH GLAMORGAN

3668

—_— ——

- 33 Hounsiow, TWB 3AF. Tel: 01-759 2811, ext 28, asas
| TE C;I:I:IC’E’:AN SCOTTISH HOME I-\ND Il-IEALTH DEPARTMENT :
| £1,416£1,644 (Tech 3) WIRELESS TECHNICIAN
required to work in the Llandaff

Applicaticns are invited from men, aged 17 or over, for four posts of Wireless
Technician in the Scolish Home and Health Depariment, The location of the
posts ara—1 in Edinburgh, 1 in Inverness, and 2 in East Kilbride,

QUALIFICATIONS: Sound theoretical and practical knowledge of Wireless Engin-
eering, including HF, VHF and UHF and Communications equipment generally.
Possesslon of an HN or C & G Certlficate an advantage but provision may be made
for those who wish to continue their studies for one of these qualifications. The
work involves installation and maintenance of equipment located a considerable
distence from headquarters. Candidates must be able to drive private and com-
mercial vehicles and have a clean driving licence.

SALARY: £1,253 (age 17) fo £1,836 (age 25 or over): scale maximum £2,158.
These are unestablished appointments with prospects of estzblishment after one
year's continuous sztisfactory service.

Application forms and further information may be obtzined by writing to the
Scoitlsh Oftice Personnel Divisien, Room 220, 22/25 Queen Street, Edinburgh
EH2 1LY quciing reference PM4/4/74. Closing date for receipt of completed

application forms is 16 May 1974, ers

—— -
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Electronics Engineers

[ Audlo

Engineer required for design and development
of high quality audio equipment for home and
professional use.

Laboratory Instruments

Engineer required -for design and development
of laboratory measuring instruments and power
supplies.

TECHNICIAN

A technician or junior engineer is required for
general duties in drawing office and factory
liaison in the manufacture of audio equipment,
laboratory instruments and power supplies.

Based at factory in Bristol.

Write in first instance giving qualifications and
experience:

RADFORD ELECTRONICS, LTD.,

| Bristol, BS3 2HZ
b [3658

2 ;
¢ Senior
S Estimator

™) . q
a Telecommunications

is required to work in our Technical Services Dept.
He will be responsible for cost estimating of il
installation and maintenance work for both audio
and telephone equipment.

Practical experience in @ similar activity is essential .
and an O.N.C. or City & Guilds in telecommunica-
tions is desirable.

The successful applicant will be based at our new gy
offices in Cambridge, but must be willing to travel. .
A company car, plus attractive salary will be

provided.

Please telephone or write to:
John Bell, Personnel Manager,

(Q'p Pye Business
g Communications Lid

Cromwell Road, Cambridge CB1
3HE. Tel: Cambridge (0223}
45191

3855
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Electronics Appointments Register |

Why are you looking
for ajob, when we've
got a job looking for you?

Even if you scour the Sits Vac columns you \
won't find all the good jobs to fit your qualifications.
Because the best jobs aren’t always advertised.

More and more companies are using the
Electronic Appointments Register tofind qualified
men and womert.

Join one of our Registers and soon you could |
be on ashort list for a better job. Qur confidential :
service costs you nothing.

Send in the coupon—we'll mail you by return. :

G A R Graduate Appointments Register

Please send me details of how 1o enrol on one of your
Appoiniment Registers:

Name —ll
Address _ T =
Age limits 20-45. ww? I
Post to G.A.R. 76 Dean Street London W.1. 1-734 6336

3468

A unique opportunity
to become the outright owner
of a franchise that’s the first

ot its kind in Britain.

Tandy Corporation {Branch UK 15 completely new to Britain,
Adivision ol the, Tandy Cotporatior of Amenca. whereits
*Radio Shack’ operation has fow grown to appraaching some
2.000 outlets.

Nowhere efse willyou find 2 simslar operation, because a
Tandy hanghise is your vory own business.

You'll be seltiog exelusive Tandy brands of 1adio. audic and
communications cquipment, plus parts md kats All of the
hughest possible guahity, yet so competiively pnged that you
can be assured of high volume and substantial profits within
a surprisingly short ume

Previous sdio irado axperienco bs not esseatfol, You get the
{uil bonehy, of Tandy's 50 years’ oxperiente--covering
everything from yourt gand opening to gvetydoy routings —
pus regutar newspanot advertising and hull merchandising
and promolional support.

A minimum of £14,000 initial investment Is reculred,
Company-owned and managed shops are now actively
trading and are available for franchise in Biemingham,
Coventry. the Patienes, West Midlands and Manchester
2ro0s. Addiions shops will also ghortly be available for
{ranchise in Bristol, Cheltenham, Dencaster, Gloucester,
Liverpoal, Noitngham and Worester. |

If you would hike mere infarmation, please virite n confidence
10 the Senier Vice . Prosigent, Me Richard  O'Brien

TANDY Comporatian
{B2anchUX), Brision Ad.
Wednesbury, W50 7N, Salts

3564

\
IM#—
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Project Leaders

Experienced team leaders

with proven managerial

- ability are required to plan
and control the progress of
development teams building
advanced prototype
equipment. The work will
require the use of modern
management techniques.

Candidates, qualified to
degree/HNC level should
have a good background in
digital and analogue
development work but some
cxperience inminicomputers
andmechanics would be
an advantage.

An appreciation of the
problems and requirements
of putting electronic
equipment into production
1s most essential.

The international music.
electzonics and leisure Group.

. Hayes
Middlesex

et

Amaor programme of expansion
has created a numberof new
opportunties forengineers o join our

cevelopment fearms

The EMI-SCANNER computcrised X-ray system,
introduced by EMI LIMITED in 1972 and since acclaimed by
; leading neurologica! hospirtals in Europe and the Unired States as
S a major breakthrough in diagnostic radiology, has now
surpassed the £8 million mark in export orders.

\ * £ =
J... Engineers for

# X-ray Systems

Project Development Senior Development Development
Engineers Engineer Engineers

Engineers are required 10 We require a senior man Engineers are required
join project development qualified to degree/HNC for hardware developments.

This will principally include
analogue and digital circuit
design but some mechanical

level to take part in and
control the progress of
hardware and software
deveiopments requiring the-
use of modern management
techniques.

He will have several years
experience in analogueand
digital circuit design and
should be familiar with use
of minicomputers. Some
experience in mechanical
design would be an
advantage. The man
appointed must be acquainted
with the processes and the
problems of putting
clectronic capital goods into
production.

teams engaged in putting
advanced prototype
uipment into production.
‘T’he work involves
development and
production engineering
during the pre-production
run of equipment containing
analogue, digital and
mechanical hardware.
Candidates, qualified 1o
degree/HNC level should
have a good background in
the development and
preduction of electronic
capital goods. Some
experiencein minicomputers
would be an advantage.

programming experience
with minicomputers would
be an advantage.
Candidates, should be
qualified to degree/HNC
level with at least three years
experience in a simjlar feld.

American
IR o0
Avarg

I971

Trd arvcaent  TH OWEEE amaag |
AmaRD EL 0 minTaY W

Autragtive salarics appropriate to experience and yualifications will be offered. These could be up to £ 4,000 for
cxcepuonal candidates. There are good fringe benefits including a contributory Pension Scheme and assistance with removal
expenses where appropriate. Please write giving bricf details of carcer to: My, K. E. Goodman, Personnel Department,
EMILIMITED, 135, Blyth Road, Hayes, Middx.

3869

work will be inivolved. Some &

UNIVERSITY OF DURHAM

Department of Applied Physics
and Electronics

Applications are invited for the post of

SENIOR
DEMONSTRATOR

to supervise the Electronics Laboratory |

in ft. The post is
tenzble from | October 1974 for two
years in the first instance renewable

and demonstrate

for a third and final year.

Salary on the scale £1,719-£2,613 plus

FS.S.U. benefits.
Applications (3 copies), naming three
referees should be sent by 3 May 1974
to the Registrar and Secretary, Science
Laboratories, South Road, Durham,
from whom further particulars may be
abrained. 3673

alg7

Technical Publications Assistant

We-require a Data Sheet Writer/
Editor to compile information and
write product data sheets, write and
produce |eaflets, operating manuals
and similar technical publications.
Applicants should be qualified to
ONC/HNC level in Eiectrical or

of electronic tubes would be an
advantage,

Applications in writing to:
Mr. R. E. Hinsley,
Personnel Officer,
English Electric Valve Co.

Electronlc Engineerlng. A knowledge

3650

—

i ——

Ltd., Chelmsford, Essex.

English Electric Valve Co. Ltd.




al08

=y

= e e — —— - =

British Solomon lIslands
RADIO TECHNICIAN

Required by the Posts and Teiecommunications Department to be responsibie to the
Senior Techniclan for workshop construction. manufacture. modification, Installation
#nd maintenance of electronic equipment such as transmitters, receivers, radar. distance
measuring equipment, aerials and auxiliary apparatus.

Candidates must have passed a five year trade course or have equivalent services qualifi-
cations and three years field or factory expericnce. Knowledge of air navigatian aids and
raido teletype an ‘advantage.

SALARY in the range £2,460 to £3,350 p.a. which includes an allowance, normally tax
frec, of £1,310 to £1,550 p.a. Terminal gratuity 25%,. For a married man with twa child-
ren paying tax at the standard rate the total emoluments described above, including
(gratuity, approximate to a gross (i.e. before tax) UK return of £3,800 to £5.250 and for
a single man about £3,000 to £5,400 p.a.

Other benefits include—low focal income tax. generous paid leave, subsidised accommo-
daticn, free family passages. childrens education allowances and holiday visit passages,
tour 2 years, appointment grant up to £200, car loan £600 and outfit allowance up to
£BC normally payable.

The post described is partly financed by Britain's programme of aid to
the developing countries administered by the Overseas Development
Administration of the Foreign and Commonwealth Office.

For further particulars you should apply, giving brief details of experience to

M Division, 4 Milibank, London SWIP 3]D, quoting reference number MZK /740259 /WF
[3613

EAST SUSSEX COUNTY COUNCIL
BRIGMTON TECHNICAL COLLEGE
FACULTY OF ENGINEERING

ELECTRICAL ENGINEERING DEPARTMENT

SENIOR TECHNICIAN
Required as soon as posiible for work in the Radla and Telcvision Laboratories. Apphicants musc possess 2
City & Gullds Final Certlficate In radic and television scrvieing snd have had relevant practlcal experiense.
Salary within the T4 Seale {£1.644-£1,926), according to age. experignce and  qualifications. An
additional allowance is payable tor approved qualifications.

Application form and details avallable from Chlel Administrative Officer,
Pelham Strest, Brighton. BN1 4FA. Tel: Brighton 685971,

Applicadons to be returned within ten dayy of advertisement,

Brighten Technical College,

[3667

FOREIGN AND COMMONWEALTH OFFICE

COMMUNICATIONS OFFIGERS

APPLICATIONS ARE INYITED TO FILL YACANCIES IN THE TELECOMMUNI-
CATIONS BRANCH OF HM DIPLOMATIC SERVICE.

Member of the telecommunications branch serve in more than 60 diplomatic
missions overseas and also in the UK.

Applicants should be skilled in the operation of HF radio communication
equipment and be competent at sending and receiving the Morse code. They
should produce evidence of a sound knowledge of radio and electronic
theory, e.g. MPT/PMG grade | or equivalent City & Guilds certificates.
Successful candidates wibl receive training on specialised equipment before
taking up overseas appointments.

Futher particulars may be obtained from:

Communications Administration Department,
Foreign and Commonwealth Office,
Hanslope Park, HANSLOPE,
Milton Keynes MK19 7BH.
13604
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SITUATIONS VACANT

C-\N YOU - WRITE CLEAR, concise technical
handbooks? If you think you could. and have a
thorough understanding in_elecironics, why not join
us as a technical author. Obviously, previous experi-
ence would be an advantage but 13 not necessary as
full training would be given. We have vacancles in
many parts of the countey. Startng salarics are high
?\'l{.l\’ ;:xl:illem prospects for advancement. Box No.

ELECTRONICS MAINTENANCE ENGINEER re-
quired fer major London siadios. Mus: be willing
to travel al moment’s notice, Ring 229 2345, 13612

HI-FI AUDIO ENGINEERS. We requirc experic

enced Junior and Seniors and will pay top rates

to get them, Tell us about your abililies. 01.437 46079.
1

I)IANO P.C.B.’s for W.W. Electronic pianos.
Enquiries 1o Baldock Electronpjes, 23 Turpins
Way, Baldock, Herts. Tel: Baldock 2559. [3670

YOUNG ELECTRONICS TECHNICIAN required
for ke construstion. lesting wnd servicing of
clectronic cquipment at our works in N.W.I. Very
varied work. Qualifications: ONC or C&G or ex-
apprentice of similar desirable, Excellent opporiufnity
for right person with a2 small expanding compzoy.
Please  write for an application form to: Young
Llecironics Lid.. 54 Lawford Road., London. F}g:

2LN.

SITUATIONS WANTED

EXPERIENCED Radin. TV and CTV, hifisierco
Ser.ice  Enginecr— Dutch  Nutionality-—secks pef
fst August 1974 a svitable posilon in Hoiland or
abroad aficr his return from West Africn. He is 28,
marricd with gne child, s in possession ol Cestificate
N.E.R.G. (British Equivalent for Communication
Tehnician) and studying for M.T.5. (lechnhical
Sehoollng) application). Used to be responsible for
2 Service Dspanument, Please semd reactlons  with
salary stalement to Box WW 3638 of this magazine.

ANNOUNCEMENT

EWARD for informativn icading to the recovery
of the {ollowing stolen instrdmunts, Cossor “seops
CDUILD serial Na, 1213, Solartron DDVM A223 scradi
No. 400238, ave meter MKE serial No. 34813,
Tclephone 01-352 5623, 13617

ARTICLES FOP SALE

ARVAK ,[ELECTRONICS. »channcl sound-light
converters. from £18. Strobes, £25. Rainbow
Strabes, £132—I2A Bruce Grove, NI7 6RA. 01-508
096 |23
B.\CK numbers of Wireless World, 1950 10 1973
ingiusive, with cdd issuss mising. Offers invited,
buper coll=cis, Craigmgre. Ewst End, Witney. Oxford-
shirc. Tel. Fruciand 882135, 13614

UILD IT in & DEWBOX quality plastic cabinet
2 in. x 2% in. x any length, D.E.W. Lid. (W.}),
Ringwuod Rd., Fernwood, Dorsel. S.A.E. for leaflzt.
Write now—Right now. |76

CO\ISTRUCTION Al DS—Screws, nuls. spacers etc.,
in small quaneities. Aluminium panels punched to
spec. @r plain sheel supplied. Fascia panels elchad
aluminium to individual requiremems. Printed circuit
boards—:masiers, nepatives and board, one-off or
small numbers. Send 6p for list. Ramar Constructor
Services, 29 Shelbourne Road. Stratford on Avon,
Warwks. 128

HE\\'LETT PACKARD 385A dighal recorder,
160: Solartron LM1426 digital voltmeter, £75:
Marconi wobbulator TF 110471, £40; LC.L. 80
column punch, £30; LB.M. 80 column card reader,
£120; greed 7B weleprinters. £12; Regord pen chan
recorder. £15. Denby, 104 Rooley Lane. Bradford,
Yorks, 13672

HIGH voltage equipment for sale. Oil  filled
cupacitars. 0.25mld.. 12.5KV DC working. price
£10 cach, Ribbed porcelaln stundoff insulaters. 62p
each. Curriuge estry. Box: WW 3645,

LADDERS 8t 10in closed—2lf1 calended, £23.54.
d:lversd. Hume Sales Ladder  Centre {WW2).
Haidane (North) Halesficld (1) Teiford. Shropshire.
Tel: 0952-556644. [23

DORDMENDE Gilobetiaveller 110 11 shortwave
bands V.H.F., M.F., LF. superh world wide
receptlon, nearly new, £52 or offer. Harpendzn 6‘?.“66233

PRINTED Circuit Board in 6 widths; 2 in.. 24 ..
3 in.. 3t in.. 4 in. and 5 in. X any length; 1/ié
in. single-aided fibrcglass. 2p per 3 sq. in. Double
siged [p per sq. in. & P Sp per order, SAE
wotatfons for ather sizes and quantity discounts.-—
. Knopp. 1! Connaught Gardens, Braintree, Essex.
€M7 6LY. Tel. Braintree 25254, [1%

SUPERB lastrument Caswes by Bazelli, manufacturcd
Itom heavy duty PYC Iaced sicel. cholce of 30
types, send for frec list, Bazelli Instrument Cascs.
Dept. 22. St. Willrids, Foundfy Lane, Halon, LA2
6L T, near Lancaster. (3646

Classifieds eantinuéd og pape 111
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Blg Savings on Goods
TGEEFEA Valves Type Price
Goods Yalves packed
Type individually
DY 87 7p Semi-Conductors
DY 802 iTp AC 117 17p
EB #1 10p AC 128 15p
ECC B2 iTp AC 141K op
EF B0 1Bp AC 142K 30p
EF 183 31.5p AC 51
EF 184 ii5p AC 154
EH %0 19.5p AC I55
PCC 8% Jap AC 156
PCC 8% i9p ACITS
PCF 80 i0p AC 187
PCF Bé 37p AC ISTK
PCF 80l 40p AC 18BK
PCF 802 Jap AD 142
PCL 82 37p AD 14%
PCL 84 Jip AD lel
PCL 85 37.5p AD 162
PCL 88 38.5p AF 114
PFL 200 48.5p AF 115
PL 14 5ip AF 116
PL 84 id4p AF 117
PL 504 Sép AF 118
PL 508 57p AF 139
PY 88 34p AF T8
PY 800 27p AF 180
PC %00 13.5p AF 181

ARTICLES FOR SALE

For ££’s more profit

AF 237 45p
BA 145 14p
BC 107 I1p
BC {08 lp
BC 109 12p
BC I3 15p
BC s 25p

09

k at these prices!

Goods

Gaoods

Type Price Typa Price
E. 1222 i0p BU |05/02 £1.40
IN &0 05p 25CHI72B £2.40
OA 10 T'5p R1008B £2.00
ocTn 15p RiI010B £2.00
oCcn I15p

EHT RECTIFIER TRAY ASSEMBLIES
Type Goods Price
] ecca Col. 5

ITN GEC/Sobel| £4.50
IT@ 1400 . 950 Mk || £1.85
ATAK 1500 5 Stick £2.00
1DAF 1500 3 Stick £l1.85
IHD %50 3 Stick £1.70
11 TAM Philips G8 £4.50
TCQ Pye/Ekco £31.50
Il TAQITT/KB £4.50
ITCU BRC 2000 £5.00
11 TAZ GEC 1010 £5.35

11 MONTHS GUARANTEE

COLOUR TUBES
Type Goods Price
le—PIwmlx C.C.R.T. LT
20" 510DJB12 C.C.R.T. £39.80
117 AS6[120X C.C.R.T. £44.30

FULLY GUARANTEED

All goods subject to settlement discount of
5% 7 days and 2% monthly.

New Price List from Ist December 1973

Combined Precision Components (Preston) Ltdx
194-200 North Road, Presten PRI i YP
Telephone 55034 Telex No. 67129

PRICES SUBJECT TC 102, YAT a3

i

PRECISION
POLYCARBONATE CAPACITORS

Cloge tolarance. High afebilily. Eatrertel
All 63V D.C. Plug or minus 1% tolerence: O 4uF-36p;
16uF-58p; 23.:F~l0r: -TuF-£1- 11 & BuF-£1-68; 10 0uF-
£200;f5uF-£2 75, Alac eveilnble £2% and +5%, nx. Sjech.
TAMTALUM BEAD CAPACITORS: Values avaliable:
G 022, 0.47, 1,9, 2.2, 4.7, 8.8 F at 1v/2%v ot Itv. 10.0u al
18/20v or 25v, 220 uF a1 8/10v or 18v; 3390 uF a1 €v or 10v;
AT-2uF 81 3v or Gv; 100UF &) 3v.

All 31 10p each; 10 19t 95p: 50 for £4 00,
TRANSISTORS: BCINT, BC10, BC189; 21 at 9p each:
5 lor 51p; 12 for 980, May he mised for quanlity price.
BCt82 and BC212 a1 10p cach; AFtT a1 30p cach. Al brand
new and marsed, Full apec. devices.,

POPULAR OIOOES |NS14—8p cech: & for 4%p; 18 for
90p. IN#18—8p cach; & [or 45p: 14 lor 90p. IS44—5p each:
1 for 50p: 24 tor £1. All brand new and merhed.

NEW LOW PRICE—400 mW Zencrs, Values available
41 58, 88 75 B2 91,10, 1112135, 18V, Tol. L &%
avs mh. Al new and marked. Price Tp zach: 6 for 19p;
lé;gr Hp. Spectal offer 8 of each voliage (66 seners}

low leakage.

RESISTORS. Carban fltm §%. § W at 40°C, 173w et 70°C.
Range from 2 202 10 2 2MG in 12 serics, be. 18, 12, 15, 18,
22,27, 33, 39, 4T £6. 68, 62 and (hair decades. High siatilily,
low noise. All at 1p each: Bp lor 10 ot any one valug;
J0g lor 100 of any one value, Soeciad pack—10 &1 each value
2202 to 22M0Y (330 resiniore) ES.

40V A.C. CAPACITORS, 4 tuF, size 1§in x {in, 4%p;
0 25uf. alze 10In x {In, ssr.-on and & SuF, slze Ifinxiin,
663; 1 OuF. siza Hn x |in, Wip; 2-0uF, slize 2in X 1in,

£1.13p wach.

SILICON PLASTIC RECTIFIERS {5 Amp. Brand
new wirg-ended DO2?, 100PIV at Ip each or 4 for 26a;
&gﬂPIV 81 8p esch ar & 1ot J0p: 800PIV &1 11p cach or 4 tor
42p.

7t oo%l and packing on all orders below £5,00
Export Crdess—piease add cost of si/sea mall
PLEASE AOD 10% V.A.T. TO ALL ORDERS

Send 5. AE. for lisis of Other az.5i0ke Jtems, L.E.D's,
disc capacitors, electralyiics mic. Wholesaly arice sists
Asaliabla to bona fide companies.

MARCO TRADING
Dapt. D4, THE MALTINGS, STATION ROAD, WEM,

BALOP. Telf NANTWICH (CHESHIRE] 53281 [
ar

CARBON FILM RESISTORS
High Siab. 1W or W 5%. 10, 82p/100, £4,50/1000{2267-2M2) E12
RESISTOR KIiTS 184:1M EI2 SERIES -
10E12KIT. 10 of each value {Toial of 610) £3.10
25E12KIT. 25 of each value {Total ol 1525) £2.20
FREE CATALOGUE ON REQUEST

Matsl Fllm 1W 852 tio, £1.10/100; E4.27 11000
15E12 ®it (1052-1M3 Total of 935 £3.00
C.W.0. P. & P. 100 on orders undet £5. Overaeas exira.
BH COMPONENT FACTORS LTD.
Depl. WW,, 61 Cheddington Road, PITSTONE,
Leighton Buzzard, Beds.,, LUT SAQ. (32

WIRED TELEVISION SPARES

AMPLIFIER type TA 901 a2t £6.60

AMPLIFIER type RA 211 ar £5.50

AMPLIFIER 1ype RA 016 at £5.50

SUBSCRIBERS Tap type REI51-40, RE141-28,
RE1&1-34, ANl at £1.10

SPLITTERS type RD501, RD501, RD501.
RD504, RDS505. ROIT1. All at BAp each

GREEMPAR COAXIAL COMNNECTORS tYpe
GF27517.C3. GE27519-C3}, GE27574-C1§,
GE2T886. All ar 21p each

SEALECTRO SUEB.MINIATURE CONNECTORS
type 3000, 3002, 3003, 3005, 30t4, 3024,
3106, 3102, 3103, 3104, 3105, 3114, 3124,
5775. All at 22p each

TZ¥AS OP-AMPS fvne SN 72771 ar £4 sach

PLESSEY DUAL COMPARITORS type SL7I7
at 55p each

DISC CERAMICS .01uf 50v.w.. 02uF 50v.w.,
at 50p per 1490

MORGANITE BIPOLAR LADDER SWITCHES
rung 241.2 at £15 syeh

X BAND 5 mW GUNN DIODES ac 73 each

MORGANITE BINARY LADDER METWORKS
tyoc 211-ALL 5K at £5.50. eype 211-B12
5K at £10 each, tvoe 211-A12 10K ac £5
cach, type 262B-100K at £8 each

J. BIRKETT
25 The Strait, Lincoln LN2 1JF

Tel: 20767
|38

16mm SOUND S/H

Fully guaranteed Projector
Bell Howell 631 2000 cap.
750/1000 W
Lamp
Sound/ Silent
Speeds.
Supplied
C/wW

Transformer
120

Speaker
Ex or 4.

HILTON CINE 7 West Hill,
DARTFORD 27566 41

SURPLUS BARGAINS
KLEINSCHMIDT S.C.M.
TELEPRINTER OUTFITS

Compaalng. Tele typewritar {page printer] type TT-27 1 B/EG
{known as Kleinschmidt 160} Reperforator- Transmitrer (tape
printer}t rype TT-2T2A/G with table FN.85/FG. Both unity
ate supplied with changa whoals for 45 & BO Baugs, the
whola equipmant operates on 115 ar 230V 50cycleainvery
choics condition £55. learr £4),

ELECTRONIC TIMER KITS (-8 sac to 100 sst comprisas
AEL Trensistorised Module. Relay and all elecincal
componants for 115 or 240V AC operation £ 1-75{26p) VAT
20p..Veader root 4-digit reseitable counters §15v £1-2B
{Bp). Printad Clecult Kity, £1-25 (25p1 t01slwith VAT C 1.85.
AMPEX VIDEO TAPE 2 in. X IETO NEW £9 (50p). AVD
CT3B Elecronic Test Moters E1B {£1]. FERRIC
CHLORIOE 2Bp & Ib. {16pl. 10 Ib £2.50 ipsid). Kem Chart
recorders 116V AC E£20 {1.50l. Multlpoint Ken: Chart
recorders £30 {£1.50), TELEPRINTER Papars and Tape
81 in. rolls 3-ply, carbontwtt manilla 60p per roll {32p}.
84 in. rollg 7-ply NCRA no carbon required, whita, {1 132ph.
# in. 2 . core. white, £2 per box of B rolis 52p)
H . 2 in. core. buM, £2 per box of 10 rolla IS2p).
Friden Topo £2 per box of B rolis |52p). Losds of surplus to
clear. Large SAE for List

ALLPLUS VATIO%

CASEY BROS.

233-237, Boundary Road, 5t. Halena, Lancs. 8

ENAMELLED COPPER WIRE

S.W.E. 11t Reel i1 Rest
114 £ 49 §0p
1319 E£140 a0p
20-24 £1-43 Bp
2820 £1:52 Mp
30-M4 E1:57 ¥ip

540 £1 04

3 £1-89
Please add 10% 1o all above prices 1o caver V. A,T.
The abave prices cover P. & P, in U.K. Supplied by
INDUSTRIAL SUPPLIES
162 Parswoed Road, Wiihington, Manchesler 20
Tol.: 01-224.3353 ins
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BUILD OR BUY a

MINIATURE
IRANSHITTER

Tha smallest transmitter available fn the UK, Only
2+ x 17. Fits in the patm of your hand. Can pick up and
transmit voices and minutes sounds. Aeceive on a VHF
radio. Eacellont range. Can ba wom round the neck.
held in tha hand or eperated on a shet. Works glmost
snywhere. Uses PP3 batlery lvery Long ute}. Simply
switch on; no other connoctions. Completaly self con-
tained. Transistorised. printed circuit, Used tha world
ovet. Many applicatiany. Fully g'teed.

AEYT—, s RS
Micro o
Minjature

Transmitter
0 »

Wy tel TR AIEP

ASSEMBLED UNIT ) £18.50
Kit wsath step-by-siep assambly in-

structions. L Gkl £11.50
! required suitablo radio for recoving

transemitter £13.25

Insutanca/P, & P. 46p.

. MAIL ORDER {all Hems..
MULHALL ELECTRONICS [WW)
Ardgiass, Co. Down, UK, BT30 T8F
DIRECT SALES iconstructed {tams onlyl:
Peter Spencer {Landon Agent),

39 Oaford Gardens, London, W10,
Tolsphone: 983 3564.
RAE licence required

36
HI FIDELITY MODULES made and tested,
Lingley Hood. Class A ... £7.25*
Linsley Hood, D.C. coupled WY L £14.00*

| Linsley Hood, pre-amp {75W) . £13.50
' Bailey Quilter, presamp ........ £8.50
To:h{ha i.C. Stereo, pre-amp . £12.00

*Exel, Heat Sinks,

TELERADIO HIFl, 315 Fore 5t., Lendon, MN.? OPE.
01.807 3719, {Closed Thursday.} 13

Den't be held up for them—
sw‘TCHEs i mlillon always in stock, Wafer,
* micro, toggle, push  butten

rocker, reed, sfide. relay, mercury, lever, delay,
thermastatic, pressure, combination, matorised,
uniselectors, sequential. time, mat, digital, etc.

Send for our fatest list. J. Bull (Electrical} Led.,
7 Park Street, Graydon. CRO 1YD. 19

in brackets for ten. CO-AX Plugs, &p (50pk
Surface Sockets. 7p (#0p): CO-AX Connectors.
4p (JS%. D.I.N. Plugs, 2 pin. 3 pin and 5 pin

n p (£1.65), Jack Plugs, Standard. 18p
(£1.50): 3.5mm. 10p (80;): 2.5mm, 10p (B0p]).
Earpleces with cord and 3.3mm plug. T4p (£1.10).
TnTgl: Switches with onfeff plate S.P5.T. lép
{£1 50). Postage t0p, Overstas arders welcome,
Prices mclude VAT, Electronle Mallorder Ltd., 61
Bridge St. Ramsbottom. Bury, Lancs. Tel:
Ramsbottom J03é. 1632

S
PLUGS B SOCKETS BARGAINS. Price per item,

CAPACITY AVAILABLE

| —

" ELECTRONIC DESIGN ASSEMBLY
Highest quality at competitive prices

Centact :

MULTIFORM ELECTRONICS LTD.
27 Ferry Road, Teddington, Middlesex
Tel. 01.977 9389 o

ECONOMISE ON SEMICONDUCTORS
All priees Includa VAT
LED Red Hewleti-Packand 4 Osla 28

09C Op Amp Spip OIL 32 30 28
123¢ Aegulator WpinBIL 88 & 57
THE Op Amp 8 pln DIL 36 34 22
T4EC Op Amp 8 gin DIL 19 ¥ 3%
LM 308 Supar Op Amp 98 50 8%
NE555 Timer-Oscilialor4-Date %0 85
BC10T BC108 BCIOY 4 858
7400 02 03 2 7441 20 MM 42

TAH 2 T4a2 82 TAI8 48

T410 20 30 n 7447 125 7490 92 93 B3
413 T 473 43

BLic 10 BC212 11 1N400Z ]
BC177 13 BC214 11 IN#Do4 T
BC176 12 BF2448 21 BZYBBC 3Y3-—15 10
aC182 19 ZN30SS 41 Minlron

BC184 10 1Ngi4jd14e 8 JISF

TADI00 Radlo IC + IF filter + Dala £1-60
Catbon Film Resfulors 3% 4W 10-18 Es2 Values Ip each
10 same value Sp

P & P 6p {UNK} By Return aervice. Ail poods new Texak.
Matorola ete. Linear circuits Include data.

SILICON SEMICONDUCTOR SERVICES

A1 Dunstable Road, Caddingten. Luton, LU nml_.36

I5in. WIRED COLOUR T¥i. Bush CTV2S
{ domestié chassis) with colour bars displayed £45
VAT Non Workerg Tube O.K. £35--VAT; Non
Workers Tube U.5. £204 VAT, 19in. G.E.C. 1018
available. Quantity discount aver 1D Secs, Cw.0.
25in. AERIAL COLOUR TVs. Bush CTV15S Tharn
2000 G.E.C. 2028 £90-+-VAT {displayed working).
SECONDHAND COLOUR, Lower Church Street,
Stokenchureh, High Wycombe, Bucks, Tel: 024
026 {Radna»a) 3321, (2 mint. of M40 Motor-
way, West Wycombe turnoff.} 40

A BONANZA FOR CONSTRUCTORS
B.B. SUPPLIERS OFFER

CURLIES. S5ft.. 3 core, 15p ea., 4 care. 20p ea.
STRAIGHT Cords, 25ft.. 4 core. 25p e3. DIODES.
Silicon, CV7040 {QA201). iin, leads. 4 for 25p.
DIALS (GPO Type). plastic face. metal mech. 3Up
ea. TRANSISTOR panels, Type M4. comprisifig: 3
BCY34, 4 ACY1T. diodes. resistors and capacitors
{en “new equipment—relatively lan feads) 50p
ea. INTRODUCTORY OFFER: 1 o each above
plus _surprise item tor £1.25. (Qffer ends
31.7.74.) MONEY back guarantee. Prices incl.
VAT and p&p. ORDERS or SAE for complete
list to:

38 HEATHWOOD GARDENS.

SWAMNLEY, KENT, BRS THN.
3663

for sale

40 kW Transmitters

Collins (USA) FRT—22

4.26, 5 MHz, CW (A1) and telecype {Fl).
suitable for $SB (A3]) with extermal exiter.
Built in crystal oscillator and frequency synthe-
sizer, 10 autotune channels, Power require.
mencs 230V 50/60 Hz (3 ph). automatic
valtage regulation.

Volume ¢a. 480 cu. fr.. welght ca, 12.600
|b. There are two identical tets available.
Transmitters are used and need overhaul.
Severasl tub®s and vacuum capacltors must be |
replaced, minor parts misging.

Price £1.800 per set. ex stock Munmich. in 4
seaworthy packing with compiete technical
documentation.

DR. HANS BURKLIN
8 Miinchen 2, Schillerstr. 40 (FRG)J 5
606

APE RECORDING ETC.

CAPACITY AVAILABLE

General Sheel Metal Work Including
Fabrication of Chassis Paneis, Boxes and
Guards. Larga and Small Runs at highly
Competitive Rates. Let us quots you now

ANGUS ASSOCIATES
§ Sunny Place, Sunny Garden Road,
London NW4 1RS Tel: 01-20] 4822

'1

assi
RECORDS MADE TO ORDER
DEMO DISCS VINYLITE
MASTERS PRESSINGS

ERS FOR
RECORD COMPANIES

l

Single discr. |:20. Mono or Sterea, delivery 4 days
from your tapes. Quantlty runs 25 ta 1,000 records
PRE.SSED IN VINYLITE IN QUR OWN PLANT.
Delivery 3.4 weeks, SleevesfLabels. Finest quality

NEUMANN STEREQ/Mono Lathes, We cut for
many Studies UK/OVERSEAS. SAE list.
DEROY RECORPS
PO Box 1, Hawk Streer, Carnforth, Lancs.
Teb. 2273
B2

CONSTRUCTORS
AMATEURS
MANUFACTURERS
American 1.C.5, Transistors, etc., with ng British
equivslent. supplied speedily s order. One offs
and quantlties.
T.M.P. ELECTRONIC SUPPLIES
3 Bryn Clyd, Leetwood, Mold, CHT 4RU,
N. Wales 160

|- 01-261 8508

*

CLASSIHIEDS
ADVERTISING

*

ALLAN PETTERS
DORSET HOUSE
STAMFORD STREET
LONDON, SE1 9LU

EXCESS STOGK SALE

TTL. 1.C.'s and other components.
Send s.a.e. far e two
MIs A. Lennox-Martin.
E.M.S. Led..
46B. Cricklewood Lane, NW.2.
3610

zerogs

Build a mixer 10 your own
spec. using our easy to wire

AUDIO MODULES i

For full details contact Richard Brown
at Zero 88, 115 Hatlield Road,
L 51 Albans, Herts, AL1 448 Te1.637274

3637

JAN CRYSTALS }

Fast delivery of protocype and raduction
milltary qualicy crysaals. Competitive prices !
all  frequencies: LF crystals &  speciality.
Details trom:
INTERFACE INTERNATIONAL
29 Market Street, Crewkerne, Somerset. i
Tel: (045031) 2578,  Telex: 4637};.311

ARTICLES WANTED

'ELECTRO-TECH
COMPONENTS LTD.

Afe buyers of all types of electronic
components and equipment. They will
be pleased to view clearance stocks
anywhere in Great Britain at one or
two days notice

and negotiate on the spot/

ELECTRO-TECH
COMPONENTS LTD.

315/317 Edgware Road, London, w2
Tel: 01-723 5667, 01-402 5580
37

| TOP PRICES PAID

01-928 3597 |

\

for semiconductor and com-
ponent redundant or excess
inventories

P.R.S. ELECTRONIGS

126 Headstone Road,
Harrow, Middlesex
Tel: 01-965 6864

g
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| N/
. become - |
@ RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparationforthe G.P.Q. licence

YOUR CAREER in
RADIO &
ELECTRONICS ?

Big opportunities and big money await the qualified man
in every field of Eleetronics today—boih in the UK. and
throughout the world. We offer thc finest home study
training for all subjects in radio, television, eic., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. I1.ER. Exam.: the RADIO
AMATEUR'S LICENCE; PM.G. Certificates;  the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mechanisms;
Mathematics and Practical Transistor Radio course with
equipment. We have OVER 20 YEARS' cxperience in
teaching radio subjects and an unbroken record of exam.
successes. We are the only privately run British home study
College specialising in electronics subjects only. Fullest
details will be gladly sent without any obligation.

To: British National Radio & Electronics Schaol, P.O, Box 156,

Jersey, C.I.
n---l—---—---------- Please send FREE BROCHURE to
reel Brochure. without obhigation to ' q NAME ) Black
BRITISH NATIONAL RADIO & ELECTRONICS ! | ADDRESS ' Caps
I SCHOOL PO.BOX 156, JERSEY, CHANNEL ISLANDS ' ............................................................
........................................................................... Please
J NAME . | e . WWC 34 |
] AooRESS : I ‘ e i i
| BLOCK CAPS picase | ' ' L
| 1
——— e eee e me-————= | | BRITISH NATIONAL RADIO AND
3233 I ELECTRONICS SCHOOL
{ 133130 ‘
e X S =
CITY & GUILDS | - COLLEGE OF
Make n’ure ycoualuéeeéld ;::hl ar ICIS' I;ume :TIuIdy ==
s::urr::unico:tiom Te:hni:!i:m“mdn:ll:di;toﬁnf‘r;ale:res: a?daglznssefxle{d Hoad’ Southall, u;r?;:h;;;ea

Free deralls from: International Correspandente
Schools. Intertext House, Dept. 734H. London,
SWEB 4L [[:13

COLOUR TV SERVICING

Make the most of the current boom. Learn the
technigues of tervicing Colour & Mono TV sets
through new home study courses, approved by
leading  manufacturers. Alsc radio and audio
courses. Free deulls from: International Carre.
spondence Schools, Dept. 734H2, Intertext Houre,
Lendon, SW8 415). 189

"

f
¢t TECHNICAL TRAINING

Get the qualifications you need to succeed. Home
| study courses in Eleetrenics and Electrieal Engineer.
Ing.  Mainterance. Radio. TV, Audio, Computer
Engineering & Programming. Aho sell buiid radio
kiti, Free decrails from: International Carrespen-
dence Schools, Depr. 734H3. Intertexe House.
Londen, SWEB 4U), 190

Classifieds conlinued from page 108
Antieles For Sale —Continued

TELEQUIPMEN‘I‘ D33 with 2 Type A ampiificrs
plus 30 mhz amplifier. New cundition. Offers
over £100. Teleradio, 325 Fore St.. N9, 807 3719,

2

TRANSISORI’SED U.H.F. T.V. tuner units far
sale. Brand new In eartons. Details from Mr,
Kennedy, 01-703 4040, (3418

VACUUM s our apechalily, New and second-hand

rotary pumps., diffusion ouifits.’ occessories.
coalers, elc. Sillcone rubber or varnish ourgassing
equipment from_ £40. V. N, Barret (Sajes) Lrd..
1 Mayos Road. Croydon, 01-584 997, 24

CEl PART Il

PART-TIME STUDY \

Etectronics—Telecommunications, setc.,
The Engineer in Sociaty
Apply: Head of Department of Electrical and Electronic Engineering [34a1

COLOUR. UHF and TV SPARES. Cnlour znd

UHF lists available on request. New Ptilips Gé
single slandard convergence panels eomplere. incl.
16 controls, colls. P.B. switches, leads. etc. and
circuit data £3.75. or with yoke £5.00, F/P 30p. New
Colour Sean Coils, Mullard or Plestey plus eon-
vergence yoke and blue lateral. £10.00. P/P 40
Mullard ATI025/05 Convergence Yoke, £2.50, P/P
25p. Mullard or Plessey Blue Laltcrals. £1.25, PP
10p. BRC 3000 type Scan Coils. .00, 40n.
Delay Lines DL20. £3.50. DLIE. DLL, £1.50. P/P
p. Lum. Delaa Lmes, 50p. PSP 15p. EHT Colpur
Quadrupler for Bush Murphy CTV 25 111/174 series,
£8.25, P/P 25p. EHT Colour Tripler ITT TH25/1TH
suilable mnst seis. £2.00, P/P 2%, KB CVC! Dual
Stand. convergence panels plete inel. 22 Is.
£375, P'P 35p. CRT Basc Panel. £1,75. P/P I5p.
Makers Colour surplus/salvaged Philips GB panels
part complete: Decoder inel. U/C, £2.50. IF inel.
% modulkes, £250, T Baw, £1.00, P/P 25p. CRT

basc, 73p. P/P 15p. GEC 2040 panels. Decoder.
£3.50, T, Base. £1.00. RGB and Sound. £1.00. P/P
25p. Pye CT70 Colour LOPT asscmbly inel. EHT

nutput and Focus Control, £3.50. P/P 3%p. BYD
valve bhases 10n. P/P 6p. VARICAP TUNERS, UHF
ELC 1043 NEW, £4.%0. Phillps VHF for Band t and
3. £2.85 inel. data. Salvaeed VHF and UHF Varicap
tuners, £1.50. P/P 25p, UHF TUNERS NEW. Tran-
sistorfeed, £2.85 nr inel. slow mntion <rive. £3.85.
4 pnltlon and 6 pos. push-bution transiad., £4.95.
UHF/VHF basic inicerated tuners, £3.25. Cyldon
UHF valve runers. £1.50. All tuncrs P/P 30p.
Traasised,. UHF, VHF_IF pancls salvaped. £2.50 P/P
25p. MURPHY 600/700 scries complete UHF Con-

vefsion Kits inel. tuner, drive assy,, 625 {F amplifier,
7 valves, aceessories housed in cabinet nlinth assembly,
£71.50 P/P S0p. SOBELL /GEC 305/625 Dual standard
swilchable 1F amplificr and output chassis inel. ect..
E1.50 P/P Mp. THORN BS0 Dual standard time
hase panel, £1.00 P'P 38p. PHILIPS 625 IF amplifier
pancl inel, eet., £1.00 P/P 30p, VHF turret tuncrs
AT7550 inel, valves Tnr K.B, Featherlight. Philips
19TGI170, GEC M0, ete.. £2,50. PYE miniature in;
ercmental foc 110 1o BM. Pam and lnviewa, £1.95
A.B miniature with UHF Injeetion suijtable K.B,
Baird, Fcrguson, 7%p. New firchall tuncrs Ferguson,
HMV, Marconi. £1.90 P/P 1)l tuncrs 30p. Large
selection LOPTs. Scan Coilv, FOPTs “available for
mail ponular makes. PYE/LABGEAR transistd, Mast-
head UHF Booster, £5.75, Power Unit, £4.65 P/P
30p or Sctbaek battery aperated UHF Booster, £4.65
PP 3op. MANOR SUPPLIES. 172 WEST END
LANE. LONDON, N.W .6 (No. 28. 59, 159 Buses or
W. Hampstead Rakerloo and Brit. Rail). MATL
ORDER: 64 GOLDERS MANOR DRIVE. LONDON.
NW. 1T, Tel. 01-794 8751

JIRELESS WORLD. 1950-1970, £7. Box No.
3671 W.W.

60 KHz MSF Rughy nnd 75 Kz Neuchatel Radio
Recelvers. Signal and Audio outputs. Small,

compacl units. Two avalinble versions £35 and £60.

Toolex. Bristo]l Road. Sherborne (3211), Dorset,

Classificis continued on page 115
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The Hems baiow sre from the March Suppiemeont
w0 o 1974 C-uloguu. You can raceive this cata-
logue and the next 1

supplemants by sending 66p.

STEREO RADIOGRAM CABINET
Ling. Low s Modin. Task venservd with tiiding honi wnd tapered
logs. Speshar spaces sach end Sine spprex. 42 x 18 15"
Probably cost over £20 (o make, Owr Price E310 sach. We tan
amno-n.hmvﬂﬂinimurﬂnﬂmmud-ﬂoum
BUSH RECORD PLAYER

Bush Bef, Ho SAP B4 Separmie Sass and freble controls helg grvs
s wiunusity good sound quality. A guitsbie ampiifer Kpaskar uiit
sonverts this 1o Tl slemo. Cabsnet ire T4 X 18 X 13° deen
Foreghad 0 charcosl grmy lesther cloth. Fully o with
8" X 8* spesuer, Controis bass, Drvofl. ebie and volume Sockast
piwwn. Makers recommended prics £27.72. Ow Price Y27 A
aarving of vt [£0. Post anc eurance (2

ERRES TABLE RADIO

Dusch made, Three manatunds (L M. & 5.5 Noe site (164 X 8" X
&) vecuign cotunm with high gicas firssh 8" X% 4" sprabwr ges Detter
than #werage  tons—Thase tados e wery well maxie from good
Mmulmmmhwmhkwmm—
Thay recantly fateled at £18 kach and wacs wall worth it The onex we
Nawe are brind o and working Dt harve tekid HEDECHOn becauid
wther they wall wor mrvmmdt-wmmbmur‘ll'u
unlkaly that thie et s vely nach hawever Sl we are STENGInG
toe 3 cirgant dhagram, Price E3-84 phus 1 post and Imrance.
ELECTRIC WELDER

Big Darstormer i matsl cane with caryig hanale and control
reich., BulDul through wviey hadvy Oufy Seminss, Ourtput volts
1.9-428 vaiy max 117 smps—normal Mans input sockal kot
opionsl oot swich C15-80 pla £2 camiage up to 200 miles. A
Turtvae £1 Yo wach 100 mlley gutrs.

24V 3AMP MAINS TRANSFORMER
Upnght mounting with Faihg Clbmes. arandard primany 2 40200/1
160— 3-89 piun 300 post and senice.

MAINS TRANSFORMER

18- 5w-0-8.8v ar 500 MA and 1v a1 | ampd Normal tapped pHMaty.
Uprgin maunting with Axing uga, 100,

MAINS TRANSFORMER

11By—37w-1941y st 2 amp Of this would function at 18v-0-18w]
Primary 1agpwd 110, 116, 127, 200 220 i 240y asiecied by
Isbelled plig Primery screen and mufll tapped. Upngh! mounting
with foing lugs £2.98.

MIDGET TWO GANGS

Tuning condorser 84 fitted to BNy Japanass Hong Kong radios—
probebdy 20001 each section wath §° epincde with terminals lets
trimmens. Price 18p With uimmars S0p.

FERRITE RODS

For seriait. 41c. Tha following Types are instock: Dia. |, 47 kong 18n.
8" long 18p; Du §°.5° long 10p. 87 long 25p. B° long 30p; Da. |©
4" lopg 20p, 5° long 290, B° long 30p, B° for 40p; O 3", 8" long
35p; Ferrite Siab ¥* long X 17 X {° 20

PHOTO RESISTOR

Mutard type. Thid drope Ka ressiance fiam Sporon. 250K phers In dert
Io only #ooros 208 oAma. in bright fight but it is onky qurte 3mall. In
Fact lods than §* souare with lasds coMing out of Samers on ok side.

Price 32p.

0-8 AMMETER

2 nquard. hat vison fece kot fush maunting—moang Won, iest
charger T sach

I.F. TRANSFORMERS

Tunable around 468 KOG Jspaness maraciur as faied 1o many
Janareys made portabis (ol Thies sites svsiatie: Sub-rratur e,
et 1 X §* X | gh: mirsature. agpros §° X J° X §° high:
el sprcs. §' K 4 X §7and sundamd RA07 XWID" X 1. A
ai 11p each

12V POWER PACK

“Smaoth Aew " aouble wourd mairs. tranwformar. full wave rectifue
arl owerlosd orotection. Compiwtely sncossd in pistic case with
ouUtput Termendy and flam |ad—wdasl 10 Operrie Models. drive MO
change sl battaries, ste. eic. Priog £2:28.

TIME SWITCH

M drven 24-hour cloch—drnang two paies of an/ofl switches. this
wiich sacuence will repsar umtil reprogrammed, Compiste in prested-
sieal cana with glase window i lrone. Continental maks Price T3 M.
RELAY )

Olars Eliot. Sealmt #nd wis snded. 675 ohm col weith Te0 plink
Ghange owi contacts. Prcs EYA5.

12V 1{AMP POWER PACK
Thia comprmsas doubile wound 230/240v mains transfonmer with hdl
weave MBCITMr and 2000 mt‘d smocihing Frico £330, plut 200 post

and pachung.

HEAVY DUTY MAINS POWER PACK
Outpid woltsge adiuitabls bom 15—40v i wisgs—masimun bl
ZECWY—that 15 from B amg 8% 40v 10 15 amp ot 15v. Tha reaily iss
imgh powst Paevy Outy unit with datans of workshop uses. Tuiput
voltage scusiment is very quick—simply (Machargs Ph on leads
Silioon rectifers and smoothing by 3,000 mytd. frice E8-31 plus 550

poat

24V 1AMP POWER PACK

Full wava rectifmc 4,000 myld smoothing divided outpul (e e
parsiiplad) for aergs. to skminate G 1l Comgiaiaty encabed
whih maws ad and output ternensls F283 250 camage snd

AL MCH .

TRANSISTOR POWER PACK
Aduitabie sutput 512y wp o 500 MA KR comprses Soubl wnd
teartormet, 4 rectriers. ing condwers 8] 2 (4 8
TERMS :— Add 10% VAT, Serd postige whaea guoted—
Cther ams, pos! freeH order for these Roms i £8-00, otnanise sodi0n.

J.BULL(ELECTRICAL)LTD.

{Dept. WW} 7 Park Street,
Croydon CRO 1YD. Callers to:
1027103 Tamworth Rd. Croydon
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WIRELESS
WORLD

Binding Volumes
of Annual Issues

Please send your volume
to

PRESS BINDERSLTD,,
4.4A ILIFFE YARD,
CRAMPTON STREET,
WALWORTH,
LONDON, S.E.17,

with your name
address enclosed.

and

Also, please confirm your
order and send it with
remittance (£2.25 each
volume plus 22p V.AT))
£247, to

IPC ELECTRICAL-
ELECTRONIC

PRESS LTD.,
BINDING
DEPARTMENT,
ROOM 11,

DORSET HOUSE,
STAMFORD STREET,
LONDON, SE1 SLU.

Allow up to 10 weeks for delivery

J. LINSLEY HOOD
LOW DISTORTION AMPLIFIERS
IN KIT FORM

1. 10wau  Class A £5-25 :
2. 20 Watt Class B £20 {Incl. P.5U)
3. 20-75 Watt Direct coupled £11-80

Alsc ‘Texan' Amplifier Kits in pack form
Bailey. Texas, Toshiba and Sanken
Systems. Send large SAE for delailed

lists.
TELERADIO HI Fi

326 Fore St.. London N9 OPE
01-807 3719 (Closed Thursdays)

EXPRESS

Prototype Printed Circults
Fastast In London Area
Also medium production runs. ca¥i-offs, etc.
Electronic & Mechanical
. Sub-Assambly Co. Ltd,
Highflaid Houss, West Kingsdown,
Nr. Savenoaks, Kent.
Tal: West Kingsdown 2344

WILMSLOW

AUDIO
The firm
for
speakers!

Baker Group 253 8or [Sohm.......... £F75
Baker Growp 35, 3Bor [5o0hm,..... ... €B-50

Baker Group 50712 Bov 15 ohm ... £12-50
Baker Delune 127 dfcone..... .. L19-7S
Baker Major ........... o 0o AP co.. £B-30
Baker Major Medule ......... £10:55
Baker Regent .. ..... £7-7%
BakerSuperb .....-....oioan £14:30
Celestion PSTB {for Unilex) . £1-5%
Celestian MFIQ30 hern .. ... ... L10-45
Colestion HFI00. . ..o oo ivnnannn E8-16
EMI13xB.38or L50hm G00-00008E a0 a-15
EMI 13 xB, 1504f¢3.B. 150bm.......... £1-3%
EMI 13 x B. tftw, 450,3.8, 15 ohm £3-80

EMI 13 x81ype35080riiohm.......... (8-2%
Fane Pop 100 watt 187 . f
FanePop 60 watt 157 ...

Fane Pop 50 watt 12°

Fane Pop25/2137........ H

Fane Pop 15 watt 127 ......- R £ 2]
FaneCrescendo 18 ... o

Fanc Cregcendol ..ot e (RLRY
Fane Crescendo 12A0r 128 ......... . £29-00
Fana Crescendo 12BL . ....... oo £30-00
Fanc BO?T B- roll surr. Bar 150hm .. ... £3-85

Elac 59RM109 15 ohm, S9RMIL4 B ohm .. £2-65
Elac 64" dfe roll surr. B ohm

Elac 4" twaerer TW4 o
Goodmans BP B or 15 ahm
Goodmans 0P B or 15 ohm
Goodmans 12P Bor 15 ahm ...
Goodmana I15P B or 15 ohm ..
Gogdmany 1BP 8 or 15 0hm .. ...
Goodmans 12PD B or |5 ohm ..
Goeodmans |2PG 8 er 15 ohm .
Goodmans Audlomax 12AX ...
Goodmans Audie 100 ... ....en
Goadmans Axent (00, ...
Goodmans Axiom 401
Goodmans Twinaxlom B
Goodmans Twinaxiem 10 .

KelDN13 ... Snaom 5 . {275
Richard Allan CGAT 8" dfcBohm ...... £6-35
Wharfedale Super 1I0RS/DD  ....... 3 £y-60
Wharfedale Linton 11 kit (pair} ........ £19:2§

Wharfedale Glendale (pair)
Wharledale Davedale [palr)
Richard Ailan Twinkic each ...

Richard Allan Triple Beach .......... . £13-00
Richard Allan Triplaeach ......... .. £18-00
Richard Allan Supes Triple esch ........ £€21-50
Goodmans DIN 20each .. .. ..ooovnet &8-75
Fane Maodel leach ..........c.oooiuus . £9+%0

He!'me XLK25 (palr) .
Helme ¥LK50 {palr) .
Kefkit 11 cach ... ..
Kefkit [0l cach ..oo-oonn armnecenanne
STC 4001G Super Tweeter. . .....oees

PRICES INCLUDE VAT
iCabinets, for HiFl and PA., wadding, vynalr etc.
Scnd for Iree booklet—"Chooslng a Speaker”

EREE with orders ovar £7—HIiFl Loudspeaker
enclosures book

All units guarantéed naw and parfece,
Prompt despatch

Carriage and insurance: Speakers 35p each,
Hits 75p each {£1:50 pair) Tweeters and crossovers
30p cach.

Tetephone Wilmslow 29599

{Ciscaunt” Hififradio sales at 10 Swan Strecc

WILMSLOW AUDIO,
Dept WW,

Swan Works, Bank Square, Wilmslow,
Cheshire 5K% 1 HF.

WW—119 FOR FURTHER DETAILS
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PEAK PROGRAM METERS T0 BS4297 EXCLUSIVE OFFERS
8isa 200K Hx varsion for high speed copying, NEVER BEFORE OFFERED
Drive circuit, 35 x BOmm, for 1mA LH. zero meter 1o BBC WORLD-WIDE RANGE
ED1477. Gold 8-way edge con supphed. COMPLETE TRANSPORTABLE H.Y, COMMNUNICA-
| dofft  10off  EOaff TI0NS CENTRE housend In Alr Conditioned THAILER
gompal::‘:’ulﬁlmd ggﬁ ntg.gg t%g cﬂg fttet twm COLLINE 5:\\'7-5 SD0W' B.8.B, Transmitter
| ul ! . ! = Y 1 1 UTHA
| I ERNEST ANER PPM meters. scalings 1/7 DR-22/44, Type 'i’lﬁh;lr’ ﬁ":ﬁﬁ&‘ﬁ:ﬂrﬁhﬁ{hwﬁ!ﬂ%mf}f

B42. 71 x 56mm £9.90. 643, 102 x /%mm £11.77
Twm movement, scale 86 x 54mm £31.00

contro!, with line amplifiets And inputs., opetating
positlon and remote control Cacilltics and and lary
eigipment, Power Inpet 113V or 230V 5.C. Pul] details
e dpplicatlon, o

P HC-130 POINT-TO-POINT STRIP RADIO HF
RECEIVERS 273 m.ca Ten fully funeable channels to
@3 kea with synibesisers, Rlugly snhd diversity Teception
on |8, DBU. 9B with 4 wub-lwnds bo cach chanmel.
Fult detalls aml prices pm apibllintion,

HIGHEST QUALITY 19 RACK
MOUNTING CABINETS & RACKS

CABINETS
Gur  Nright W idin Depth  Rack Pawel
Ref, #n l;rhﬂ i (ncher {0 inches Space iming. Price
1314 L] 24 En

Compact-sized VCM for schools and service

i < 134 £21-00
g.\' ¥ 71 il Ao % 38
A K3 22 T (£-1) -
PUBLIC ADDRESS : SDUND REINFORCEMENT 2o gides
In any public-address system where the microphones and i3 b 1l g W 21800
qud?enhn #re in the soma vicinity acoustic feedback thowl- Ic o2 25 22 47 21700
round] occurs K tha amplification excesds a critical walua_ By Fly A0 o 24 el £14-00
shifting the audis spactrum led to the speakers by & few Hortr FE ! sl 1] 68 £18 00
the tendency to howling a1 room resonance frequontios ig by (3 Bl JIM £17-00
destroyed and an incraaso in gain of 6-BdB is possibla baforg Lat) 2! iH N Lit £1'1-00
the onset of feccback. The 53: shift used is imperceptible on Fli 13 21 17 11 £12 00
bath speech and music. b 18 2l 13 ] £:2.00
SHIFTEAS IN BOXES with overload LED. shiftbypass switch, EN ([ fd 2 15 £17 00
B54491 mains connector and housed im atmorig diecast boxag RI ﬁ"*. ,-i_{ ;1 ]N.'lj 22500
finished in attractive durable blue acrylle, Jack or XLR audig can- o o U o = E?B gg
{‘v'pf""‘ ot g - Also Outinoles. twin anid nuulti-way Cabibiets. i
Ingust mgertance 200Kohm  200Kshm  1DKshm BALANCED O R LOE SR A I )
Uurru(mprdam 2%ehm 20 or 600 chm 20 or B30 ohm BAL i Kef. anchoy Depth &pace Bare Pries
PRICE Dg LN ] 184.00 i [ "t ) 15 £11:00
SHIFT‘ER CIRCL‘I‘FL’BOAR&S’ FOR}N\NJM}V TSZ‘? m“dE“!ESiGNER n a7 u g 14 i)
Compleie kit @ni ard W00 including psa # 'H . 1 ;
| Boord bullt and aligned  £28.00 mam tanitawesr  APPROVED Full detalls of all above ou ronuest
SURREY ELECTRONICS || [ 5 n s s oo v s
ws cancot list—please sod us you: faquirezents
The Forge, Lucks Green, Cranlaigh, we can probably belp—sll snguitler spawersd.
Surrey GUS 7BG. (STD 04866} 5997 1 biystonn Kfeveive? Crideln E1Z 0u
CASH WITH DROER. tess 5% LK post free. odd VAT T T el 5550
34 i d  Ampex U5 Tape Recordem £55 00
: o Philips PMc2a 0 In mies Beapes £15 00
i | WW—121 FOR FURTHER DETAILS B e n haer el 250
— Phawr 14 ["hase Meters 2
: Bouthern Tnat. 1n00 3, Aeters £24 00
- —— * Belliog Lev TV, Itelay Equjprment PU
4 130 selfsupportise Towers Pl.K
*  Adddo A% track Tape Healers £48 00
4+ TalFd s tack Tape Hemders £43 00
+ M eolumn Conl Hiand 1upches £40 00
Y 75 foob scctivmal 0edf supporttug Tusers  £300 00
%  Mullard Hizh vpeed Valte Testers & cards £25 00
*  MetrosViekers minkature Osclllosenpes £12 00
[ % Ferrograph 3.CFN Tape Hecorders £35-00
%  Aute Elertric Carritlon Ullmes £250 00
{ & CV-157 Hoftman 1498 8311 Converters £95-00
dr 10 fonk Triangelsr Lattice Mast Bections
4 A % inch aldes £12
1 J 13 ot with I3 Inch sides £90-00
- 3 W% Caselln Assmann Electle Hygrometers £24.00
el d  Hacal M/ 130 Srnthesisers
: = Hacal ¥ Brnthess £85 00
z % Hacal MA-280 Decade Generators £125-00
b s Aacal ILA-GN A 8,1, [P5.H, Adaptors £7500
I < 1 +* Avo Oeiger Cramters, new £3-00 L
Y % Bervomex 2KVA Vollagr Hegulatas - £33 00
A — = W Double Co-axha! Blower 04 2209, AC. 2800
ER 4 Gm-u B.E.I% 1uml I;;rlu-onl o £45-00
T ’ ' 7 i i * Unislectors 10 Danl wa¥ fuhl wipe £3
’ - E s Frivate Enquites. send 5'0 in siamps for brochure dr HCA S element 320 m'es Vach Heams 26 %
5 Y% laynes 500 watt 35¢ v. /115w, lrolation
THE QUARTZ CRYSTAL CO.LTD ks 900
< g * Mulrheat [D.588 Analysers £80 00
MODEL SK-220 R T T 3 i R e P 200
’ A ¢ amp Uslvos g
T AN R e = 1 NEW MALDEN. SURREY. 0-542-03314 2088 * [;."...,. 1-;-;. 1471 Varishie Filters £70 Og
* D, dis. Meteormlogies] llailonns £2 00
*

Flann Microsave Altenuatars i/12 @GMC 240 00

;hops. ® Easy-to-read 2 color scale. ®Double —FREE
jleweled 2% meter. ®Single positive action — 40-papa ItsL of over 1,000 diffarent fams in slock ’
switch. @ Siabilized 1% resistors, LI (T DT

INSTRUMENTATION TAPE
SPECI'EI(‘)ATIONS: RECORDER-REPRODUCERS
@ Sensitivity: DC Volts—20,0000 /V, AC Volts D U'T MPEX
—10,0000/V @ Accuracy: DC +3% of Full AMEEX .

Scale, AC +4% of Full Scale e Resistance: & ELECTRONIC EQUIPMENT | Fn.i00m
Ill.-ﬁll)?) tracks 4 speeds !

F
8l LARGE & SMALL QUANTITIES Vo0 Ameie 1

4K0 with 350 Midscale, 40K with 3600
Midscale ® Decibels: —20~4-62, Upper Freq,
Limit 7kHz ® Power source: One (1) AA15V,

i

M FULL DESIGN & P.T.M. Iraeks 4 speeds Trans-

Eveready 915 or Equal ® Size & Welght: 116 x PROTOTYPE SERVICE et
B84 x39mm. 300g. i ASSEMBLIES AT REASONABLE MINCOM

PRICES CMP-100

for lull detaiis contact " 4717 7 tracks ¢ spee
@ cLAMP TESTER = .J.BENTLEY [ IV
' & PARTNERS D-
MODEL CT-300 f 18 GREENACRES :ef-;lrilméctﬁf “Salier

SPECIFICATIONS: AT RIS Ul deta Wi lre Qs

T50R, 00K, AC, 150V. 300v. 400 pe | | AN I ke Prices of above are

and fozes: U3 barery. 15 voll 1A foey | | + COMPUTER HARDWARE

& Weight 15085 xdEmim, 3500 sceemns. | | [~ = | A malttin,

e e D ! When replying to % 400 Chacoel Pule Height Spectrum
Box nos Prices oAnmJ'\!;::rli:ation

iog, 1 5
R0 R0 BRi s Yl D PLEASE ADD V.A.T. TO ABOVE

TAISEI ELECTRONICS CO.,LTD. | | please mention P. HARRIS

C.F.0. Box BA7. Tokyo, Japan, | a
Cable Address: “NESCOELECTRO TOKYO" | Wireless World. ORGANFORD — DORSET
E : | ,Hnuaal';ulgues_a-u}nﬁl

Telex: J24788 SIGMARDN  Tel: 256-9054, 9055

WW—120 FOR FURTHER DETAILS
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BRAND NEW FULL SPEC. DEVICES

DELIVERY FROM STOCK
U.K. CUSTOMERS ADD 0% VAT TO TOTAL

MICROCIRCUITS : 700 Hp3 N0 élp; 123 §lp; 74 16 pin}
27p; 48 Sip; 7613 £1.70.

TRANGISTORS : 2N2926 (Brows) 1p: 2N3053 1903 2N 3055
50p; ZN3T04 Hep; §M3B19 Mp
BC10TE 1ép: BCI09 Vp; BCYTC 1ip: 1)52 22p;
OC44[45[70/T1 32p; OCT2 18p: AFVI&S/6]T 8p: ACI28/%8

1ip.
OIODES: ING14 ép; INGIS 5p; tN2148 dp.
ZENERS: BZYES Seriws 11p. 1 AMP RECTIFIERS: 50V.
$ip: 100V. Sp; 200V, Sipt 400V. 8p; BOOV. Bjm: 1000V. To.
14 pln 1¢ SOCKETS 14p. SOLDERCONS: én per _pin.
DALO PC PEN S1p. §W 5% CARBON FILM RESISTORS
E12 values—i0 of one vatue per 7p. Sub Min. Verllca! Presct
Pots {50rmiW) 100 ohms to 220K 4p wach.
PANEL MOUNTING LED w.th data 22p.
FERRITE BEADS: 13p/i0 weads. THERMISTOR 9.
ANTEX S. 1RONS: 15W 103 25w L1.85.

Prices ot ¥1h Apnil: Chech sur hiat.

Discounts starr at 10% for 104 Semiconductors of
ane type.

JEF ELECTRONICS (W.W.4)

York Houks, 12 York Orive. Giappenhall, Warringlon,
WAL 2EJ.

. Mail Order Cnly. CW.O. p. & P. |0p per order

minimum, or at cost If more.
LIST FREE
Satisfaction or your maney back.
PROMPT SERVICE

QUARTZ CRYSTAL
UNITS from

® 1.0-80.0 MHZ
® FAST DELIVERY
@ HIGH STARILITY
® TODEFB271-A

WRITE FOR
LEAFLET AT- 3
McKNIGHT
CRYSTAL Co.
HARDLEY INDUSTRIAL

ESTATE. WYTHE,
TEL HYTHE 8361

SOUTHAMPTON S04 BZY.
STD COOE 04214

T (trim pots) 20 ohm to 25K, Various makes.
Wholesale and Expert only.

TRANSFORMER LAMINATIONS enor-
mous range in Radiometal, Mumetai and
H.C.R. also *'C’" & *’E'* cores. Case and
Frame assemblies.

MULTICORE CABLE IN STOCK
CONNECTING WIRES

Large guantities of miniature potentiomaters

J. Black

QFFICE: 44 BREEN LANE, HENDOK, NW4 24H
Tel: 01-203 1855.  01-203 3033
STORE: LESWIN ROAD, H.16
Tel: 01-249 2260

YES
WE ARE STILL GOING STRONG

Our ever popular RXX26 Is available but
our NEW T.-36 is still stronger.

Rated for 36" of |16 s.w.g. it has proved
amazingly POWERFUL. All models now
fitted New. Pat, jaw Strips producing true,
+ circle bends.

Full details with pleasure from:

A. A. TOOLS
HURSY, ASHTON - UNDER - LYNE

A .

The Yodng
Generation

Flatform Relay AZ 535

1 changeover. high
dielectric strength between
coil and contact stack for
reliable insulation between
signal and heavy duty
circuits.

Contact material: Silver
cadmium oxide, fine silver.

Switching

3A
capability 240V 50 HZ

500 VA

Qperating
power ca, 360 mW
maximum 110 V
32.5x20mm

11 mm

Coil voltage
Surface area
Height

ZETTLER

Zeiiler UK Division
Equitable House,
Lyon Rd., Harrow,
Middx. HA12DU

Tel. {01) 8636329
Ploase look us up at the
1.E.A. Stand no. 657

WW-—122 FOR FURTHER OETAILS
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COAXIAL LEADS
PLUG CABLE PLUG PRICE
BNC URSS BNC £1-57
BNC UR7D BNEC £1-57
BNC UR43 BENC £1-59
BNC RG58ef BNC £1-81
UHF UR43 UHF £1-55
UHF RG58cfu UHF £1-79
N type URE? N type £2-47
C type URGT C type £4-40
ENC UR43 UHF £1-57
BNC RG58¢/u UHF £1-81
BNC URG7 N type £3-96
UHF URE? N type £2-20
C type UR67 N type £3-96 }
TEST LEADS
"BNC UR70 Insul, Clips ~ £0-89
BNC RG5Bc/u Insul. Clips ~ £1-21
UHF RGSBefu Insul. Clips £1-21
NOTES. All leads are 1:5 Metres {5ft} all plugs
and cables are 50 ohm except URSE & 70 {75
ohm), All plugs are straight eniry lype except c
type Elbow plug. above available in Limitad
guantity. All prices Inc. VAT & postage, other .
tengths and comblrations available on reguast.

A. H. SUPPLIES
57, MAIN RD., SHEFFIELD, $9 5HL
444278 (0742).

b e — =

THE ONLY
COMPREHENSIVE
AP] RANGE OF RECORD
MAINTENANCE
EQUIPMENT
IN THE WORLD!

Send P.O. 15p {plus 4p
postage) for 48 page booklet §
providing 3}l necessary informa-’
tion on Aecord Cara.

CECIL €, WATTS LIMITED

Ourtry Housa
Sunbury-on-Thamas, Middx.

|
e
-

Zgrampi;n 2

'‘SERIES 7' — Studio Monitor Version
One ol the worlds finest Amplifiers.

GRAMPIAN REPROOUCERS LIMITED
Hanworth Trading Estate. Feltham, Middiesex.
Telephone: 01-894 9141,

SPECIAL NOTICE
TO ALL MANUFACTURERS
in ke

ELECTRONIC, RADIO, TELEVISION

and ALLIED TRADES.
Please note that we will purchase any
redundant and surplus stocks which you
may have available after stocktaking, or
wishing to make space for more important
items. We are particularly interested in large

quantities of components. raw malerials, elc.

BROADFIELD & MAYCO |
DISPOSALS LTD. [

21 Lodge Lane, N. Finchley,
London, N12 81G. {
Telephone :
01.-445 0749 p1-445 2713

01-958 7624 L

— e — R

SOWTER TRANSFORMERS

FOR SDUND RECORDING AND REFRODUCING EQUIPHENT

We aro suppliers to many well-known companies,
scudios and broadcasting autherities and were estab-

lishad in 1941, Early deliveries. Competitive prices.
Largc or small quantities. Let us quate.
E. A. SOWTER LYD.
Trantformer Manufocturers and Designers
7 Dedham Place, Fore Street. Ipswich 1P4 LIP
Talaphone 0473 51794

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.
SPOT CASH
CHILTMEAD LTD.

7. 9. 11 Arthur Road., Reading.
Nerks. Tel: 582 605
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ELCONPUTER
STABILISED POWER SUPPLIES

RECONDITIONED, TESTED AND

I GUARANTEED

+ Ripple <10mV. Over-voltage protection
on all except 24v. 7A, unlt. 120-130v. 50 cls
Input. Stepdown transtormer 1o suil about
£3.

- -

Post & Packing £1-50

S-6v. BA, £12 24v. 7A. £14 |
5-8v. 12A, £14 30v. 7A. £14
5-Bv, 164, £16

PAPST FANS 44 x 44 x 2in. 100 cim.
£3-50 (30p).

PAPST FANS 8in. dia. x 24&in. deep
Type 7576 £5-00 (30p).

WOODS FANS 6in. Plastlc rotor £6-00
{36p).

ELECTROLYTICS

A000m T0v., 3,600m 40v., 10,000p 50v.,

43 % 2in. dia. 55p (14p)

10,0000 35v., 5,000 35v., 40p (12p)

2,000u 30v., 1,000p 16v., wire ends 15p (6p)
4,000 100v., 44 24 55p (22p)

EX-COMPUTER PC PANELS 2 x 4in.,
min. 35 transistors with data 50p {12p). 25
boards for £1 (30p),

PANELS WITH 4 POWER TRANSIS-
1 TORS SIM 0C28 50p (10p),

QH Bulbs, 12v. 55w, ............. S0p (6p)

250 Mixed Resistars . . 60p (94p)

250 Mixed Capacliors . G0p (34p)

200 Sl Planar Disdes 50p {7p)
| Microswitches............,. 8 for 50p (3p)

8 for 50p lgp)
10-way Terminal Blocks ... 10 lor 55p (15p)

Poslage and package shown In brackels
! Please add 10% VAT to TOTAL

KEYTRONICS

Mail Order oniy.
43 EARLS COURT ROAD, LONDODN, W.3

01-478 8499

——

A DEXTER

DIMMASWITGH

ALLOWS COMPLETE

o

LIGHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma untt which simply replaces the normal
light switch. It is available as a complete “ready
10 install” unit or “simple to assemble™ kit. Two
models are available controlling up to 300W or
BOOW of all lights. except flucrescents, al mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion, 600 wat £3.52 Kit form £2.97

300 wan £2.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send c.w.o.t0:

DEXTER & cCOMPANY B
4 ULVER HOUSE

L3 D
O N W COVIRRMENT
HMATMENTS, WOTMTALE

LOCAL BYTHORITILS

19 KING STREET
CHESTER CH1 2AH
Tel: 0244.25883 l

WW—124 FOR FURTHER DETAILS
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THELINEAR AND INTERFACE
CIRCUITS DATA BOOK FOR
DESIGN ENGINEERS

by Texas Instruments Ltd.

PRICE £2-25
TELEPRINTER HANDBOOK
by RSGB Price £5-15
LOGICAL DESIGN OF SWITCHING
CIRCUITS by ©. Lewin Price £5:00
ADVANCED INDUSTRIAL ELEC.
TRONICS by N. Marris Price £3.55
INTEGRATED ELECTRONICS L
by Miliman . Price £420
TESTEQUIPMENT FOR THE RADIO
AMATEUR by H. L. Gibson Price £2-00
THE MAIDA BOOK OF PAL
RECEIVER SERVICING by D. J. Scal

Price £4-00

BASIC THEORY & APPLICATION
OF TRANSISTORS by Dover Publica-
tiens Inc. Price £1-10
IMPROVYING YOUR HI-Fi
by ). Earl Price £3-20
WORLD RADIO & TV HANDBOOK
1974 by J. M. Frost Price £3-20

SEMICONDUCTOR MEMORY
DESIGN & APPLICATION

by G. Luecke Price £9:50

*ALL PRICES INCLUDE POSTAGE %

THE MODERN BODK O,

SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS

19-21 PRAED STREET,
LONPON, W2 INP

Phone 723 4185
Closed Sat. I p.m.

E
é
E
|

Classifieds cortinued from page 111

Articles For Sale—Continued

104_500 YD. ROLLS 14/0076 double titined
white PYC (or metric equivalent)

DEF 11D, Reputable manufacturer, Sensible offer for

the Int. Telephinfie: Topshany 4346, [1620

ARTICLES WANTED

CASH AVAILABLE | for sumplus semiconductors
and 1.C. Phone 01-452 2583, 13195

WANTED: all types of communications regeivers

and test equipment.—Detals 10 R, T. & 1.
Electeonics, Lrd., Ashville OId Hall, Ashville Rd.
London, E.Il. Ley. 4986 163

W]RELESS WORLD Junuary [973 issue wanted.
Ault, 23 Newton Steect, West Bromwich B71
JRG. {3815

BOOKS

WORLD RADIO TV HANDBOOK 1974. £3.15
inclusive. Davld McGurva, Ayern for “World
Publications. P.O, Box 114X, Edinburgh, EH! IHII‘.

Ask about quantitics, two and up’ [z
COURSES

ADIO and Radar M.P.T, and C.G.L.I. Courses.

Write:  Principal, Nautical College, Flectwood,

FY7 8IZ. (25

CAPACITY AVaiLABL

AIRTRONICS LTD., for Coil Winding—large or

small production runs. Alse PC Boards Assem-
plies.  Suppliers to P.O.. M.OD.. etc. Export
enquiries welcomed, 32 Walerand Road, Londan,
SEN3 TPE. Tel. 01-832 1706, 161

ASSEMBLY. alignment and wiring work under-

taken. Outworker can do up to 50 hours per
week to a high standard. Collection and delivery by
arrangement. lan Bowden, 165 Eancaster Road, Neiw
Barpet. Herts. 01-440 2979, (3589

BATCH Production

sample ©f drawings.
Statlon Paradc, Ealing Common, London, W.5. Tei:
01-992 3976, 120

and  Assembly
Dcane  Electricals,

Wiring A

[ CAPACITY avallable to the Electronlc Tndustry.

Precision turned parts, engraving, milling and ‘
grinding both in mcials and plastes. Limited capo-
city avaflable on Mathey 5P33 JIG BORER. Write
for lisis of full plant eapacity to C.B. Industrial

Mackintosh Lane, E9 6»\[1134

Engineering Led., |
Tel. 01-985 7057.

DAVANT ELECTRONICS~have capacity available
for baich clectronic assembly of PeBs, units and
panels. 11 Croft Close, Shrewsbury,

Salop. Telephone:
Shrewshury 50550, (3582

DESJGN. development, repair, test and small pro-
duction of electronlc cqulpment, Speciallst
produgtion of printed citcuit assembligs, YOUNG
Electronfes Lid., 34 Lawford Rond, London, NW$ |
01-267 02301, 129

PR[NTED CIRCUITS, quick service, competitive

prices, -roller tinning. drilling ercetera. Short
runs welcomed. Jamiesons, 1.5 Westgnte, Bridling.
ton. Yorkshire. Tel: (0262) 4738 77877, 13386

SMALL Batch Production, wiring, assembly, to

sample or drawings. Specialist in printed circuit
assemblies. D. & D. Electronics, 42 Blshopsfield.
Harlow. Essex. Harlow 33018. [

NEW GRAM AND SCUND
EQUIPMENT

GLASGOW.—-Rccordcn bought, sold, exchanged;
cameras, cic., exchanged for rccorders or vice
versa.—Victor Morris, 343 Argyle St., Glasgow, Cl.'Z’. |

1

RECEIVERS AND AMPLIFIERS —
URPLUS AND SECONDHAND

HRO RaxSs, etc.; ARBA, CRICO. BRT400, G209,

5640, ee,, e12,, In stock.—R., T. & 1, Electronics.
Ed., Ashwille Q1d Hall, Ashville Rd.. London, E.11.
Ley." 4986. 165

(Camberley) ELid..

SERVICE & REPAIFS

AUDIO ENGINEER, available shottly, sceks com.

missions  in  consultative. advisory, creative,
installational or sub comtract work. Enquiries and
offers 1o Box No, WwW 31580

ELECTRON!C test  cqulpment  regair  service

offered on Avometcrs, Signal Generatars Pulse/
AM.JF.M./C.W./A.F.. Frequency Counters,
D.V.A.s. P.S.U.s, Oscilloscopes. Production test
problems? Why not try us, Q" Services Electronic
29 Lawford Crescent, Yateley,
Surrey. Yaieley 871048 {13

SCRATCHED TUBES. OQur experfenced polishing

service can make your colour or monaochrome
tubes as ngw again for only £2.75, plug carriage {75p,
With absolute confidence sent to Retube Lid.. North
Somercote. Louth, Lincs, or ‘phonc 0507.8%5 300, [27

tGNAL generators, oscilloscopes.  outpul  meters,
wave  voltmeters, frequency muters, multl-tange
meters, elc.. ¢ic.. in stock.—R. T. & I, Electronics.
Lid., Ashville Old Hall, Ashville Rd., Landon, E.t1.
Ley. 4986, od

TAPE RECORDINGQ ETC.

IF quality, durability matter, consule Britain’s oldest

transfer service, Quality records from ;-nur suitahle
topes. (Excellent tax-free fund raisers for ichonls).
Mopdurn studio fagilities with Si¢inway Grand.—Sound
News. 18 Blenheim Road, London, W.4. 0]-995 |136463|3

VALVES WANTED

WE buy new valves, transistors and clean new com-
ponents, large or small quantitics, ali details,

Camberley,

Wakeampion, o3 35 Worester s
FOR
CLASSIFIED
ADVERTISING
RING

01-261 8508



all6 Wireless World, April 1974
e o —
MANUALS AVAILABLE
)
MARCONI SOLARTRON  COSSOR TEKTRONIX TELEQUIPMENT AEVANCE PYE FURZEHILL
TF3286 AS516 139 a2 831 TF1041 CT436 TCIA BANTAM D160
TFBO1B AS517 1035 511AD 532A TF1300 £Os23s.2 T2 REPORTER 1684
TFAO1B/3/S  ASWSIA 1049 5154 D43 TFIOY AD557 TC24 RADIVET HREWLETT PACKARD
TFBO1D SRS1515151A EML 52440 WAYNE KERR TF1104/1 to711s 0 M 20000
TEBETA SRS152&1524 WM2 534 8221 TF13060 co814 02 RACAL 1304
F VF252 W3 B41 B2 TF1345/2 an9io J ‘SA28 BC22t
TFBGBA
TF85 CO546 WM18 5414-B B521 co1014 RIRMEC SA23 HARTLEY 134
TFE86A naoo LLL] [aidl L m AVOCT38
| This is only a small example of the manuals we have in stock. S.A.E. with your enquiries — we may be able to help.
7.9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605
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Ersin Multicore- -

the international solder

Ersin Multicore 5-Core
Sclder

The proved superiority of
ERSIN Multicore Solder for over
thirty years is due to many
factors. We have specialised
throughout this period in the
manufacture of cored solders.
Consequently our research and
manufacturing staff have been
able to devote all their energies to
the development of Multicore
Solders. All alloys are of highest
purity, carefully formulated
and checked.

Our unsurpassed ERSIN flux is
rigorously tested before and after
it is incorporated in the solder
wire. Our five separate cores of
flux ensure flux continuity, leave
only an ultra-thin layer of solder
separating flux from work for
instant wetting and provide
a more accurate ratio of flux to
solder. It is therefore possible to

use less solder and obtain greater
reliability.

Our Quality Control at all
stages of manufacture is
guaranteed and recorded by the
batch number on every reel.

Needle fine gauges
e

In addition to our standard
range uf wire diameters (10-22
swy: 3.2-0.7 mm) supplied on
2% kg and 4 kg reels we also mass-
produce needle-fine gauges (24-34
swg: 0.56-0.23 mm) on 250 g reels
for microminiature soldering
applications —still with 5 Cores
of flux.

Melting Temperature

ALLOY

Composition Grade
{nominal major elements)

50/33/17 Sn/Pb/Cd TLC
62/36/2 Sn/Pb/Ag LMP
62/35.7/2/0.3 Sn/Pb/Ag/Sb Sn62
63/36.7/0.3 Sn/Pb/Sh Sn63
60/40 Sn/Pb K
60/39.7/0.3 Sn/Pb/Sb Sn60
50/50 Sn/Pb F
50/49.7/0.3 Sn/Pb/Sb Sn50
50/48.5/1.56 Sn/Pb/Cu Savbit 1
45/55 Sn/Pb R
40/60 Sn/Pb G
40/59.7/0.3 Sn/Pb/Sb Sn40
30/70 Sn/Pb ]
20/80 Sn/Pb v
15/85 Sn/Pb S
Pure Tin PAL.
95/5 Sn/Sb 95A
5/93.5/1.5 Sn/Pb/Ag

Solidus Liquidus Specification
°c °c

145 145 DIN 1707

179 179 DIN 1707

179 179 QQ-8-57 1E

183 183 QQ-8-57 1E

183 188 B.S. 219

183 188 QQ-5-57 1E

183 212 B.S.219

183 212 QQ-8-57 1E
DTD 900/4535

183 i DIN 1707

183 224 B.S.219

183 234 B.S.219

183 234 QQ-S-57 1E

183 255 B.S.219

183 275 B.S5.219

225 290 -

232 232 B.S.3252

236 243 B.S.219

Savbit Solder

One of our most popular
special ERSIN Multicore Solder
alloys is SAVBIT alloy. Compared
with ordinary tin/lead solders it
dramatically reduces the erosion
of soldering iron bits, copper
wires and printed circuit
conductors. It also saves costs
and increases reliability. SAVBIT
alloy containing 5-Cores ERSIN
362 flux has received special
Ministry approval—under DTD.
900/4535 [or Military applications.

Sectioned iron-plated bit, after 40,000
simulated operations using
60/40 Solder.

Sectioned {ron-plated bit, after 40,000
simulated operations using

SAVBIT Solder.

For full information on these and a Selector Guide to other MULTICORE products please write on your
Company’s letterhead direct to:

Multicore Solders Limited, Maylands Avenue, Hemel Hempstead, Hertfordshire HP2 7EP.
Tel: Hemel Hempstead 3636 Telex: 82363



