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Fifty-ninth year of publication

Electronic ignition system
Micracircuit rationalization
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The macrophotograph on this month’s
cover shows wires being bonded on to
integrated circuits at the Mullard
Southampton works. On page 6 the
future of linear i.cs is discussed.
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Wireless World

“*Explosion in communications’’

This was the expression used by Mr. Stonehouse, Minister of Posts and Telecom-
munications, when he announced in the House of Commons that he was considering
setting up an independent enquiry into the long-term future of broadcasting in
the U.K. He referred to the need to examine the implications of new technologies,
e.g. the possibility of 100 or more communication channels going into every home
in Britain via a single wire or microwave link, “which would bring about an
explosion in telecommunications”.

One’s immediate reaction to the proposed broadcasting enquiry is *“‘what, another
one!” It will be recalled that very few of the recommendations in the Pilkington report
of 1962 were implemented and over the years there have been many proposals made
by the various committees of enquiry or commissions which, maybe because they
were too sweeping, have been turned down. It would, however, appear from the
Minister’s latest statement that if the proposed committee is set up it will be asked
to look at the long-term future of internal telecommunications generally and not
just broadcasting. If so, this is going to be a gargantuan task calling for technological
forecasting. Incidentally, Professor W. H. G. Armytage, of the University of Sheffield,
speaking recently to members of the Institution of Mechanical Engineers, said it now
seems that ‘“‘technological forecasting is, like weather forecasting, very respectable”.
He pointed out, however, that technological forecasting must not be confused with
“the inspired doodling that has characterized science and engineering through its
history . . . nor the intuitive forecasts that enabled writers like . . . Hugo Gernsback
to predict radar or Arthur C. Clarke to predict the earth satellite”. Professor
Armytage defined it as “the application of scientific method—or objective, almost
clinical method—to the analysis and forecasting of technological change”.

Bearing this in mind the proposed committee could produce a really far-seeing
forecast of telecommunications into the ’80s and beyond; but the members will need
to be supermen or they will find themselves bogged down by tradition and vested
interests.

What are the prospects? The idea of a super telecommunications grid covering the
whole country has frequently been suggested and with the growing use of telemetry
and control systems, as evidenced by a contribution in this issue, it is fast becoming
a necessity.

Such a super grid will be an amalgam of radio and cable techniques. Despite our
title we are not so bigoted as to be blind to the potentialities of cable for distribution
networks. It is, however, worth recalling that in the early days of this journal there
was a fierce war waged between cable and wireless (apocryphal stories are told of
the sabotage of cable systems in order to show that wireless was inviolable!) but a
marriage was arranged. It is, of course, true to say that without radio devices
(amplifiers, repeaters, and the like) the present cable networks could not have
materialized.

We do not intend to gaze into our crystal ball, engage in inspired doodling or
make intuitive forecasts, but the future for the electronics and radio engineers is
certainly exciting.
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Capacitor—discharge Ignition System

An electronic ignition system, suitable for any car, which offers
a large number of advantages over conventional ignition

by R. M. Marston

When this unit is wired up to a car’s existing ignition system
it greatly improves the shape of the ignition voltage wave-
forms, and enables a more stable flame-front to be generated
in the engine’s cylinders. Better combustion is thus obtained,
and engine performance is considerably :mproved.

The unit, which is known as a capacitor-discharge
ignition system, confers an impressive list of benefits in
terms of engine performance. It gives easy starting, even
under sub-zero conditions, and also gives immunity to
performance deterioration due to contact-breaker bounce.
In addition it gives quicker engine warm-up, improved
acceleration, better high-speed performance, and improved
fuel economy (2 — 5%). Even more important, it virtually
eliminates contact-breaker point burning and wear, gives
greatly improved spark-plug life (typically 3 to 5 times
longer than in conventional ignition systems), and over-
comes the need to adjust contact-breaker and spark-plug
gaps with precision.

The ignition unit can be added to any car fitted with a
conventional 12-V coil ignition system irrespective of the
number of engine cylinders.

Fig. 1 shows the circuit of a conventional, or inductive-
discharge ignition system. The contact-breaker (¢.b.) points
are opened and closed by an engine-driven cam. When the
points are closed, current from the battery builds up in the
coil primary, to a maximum value of about 4.5A exponenti-
ally, with a time constant of L/R seconds, typical time
constants are between 2 and 10ms. As the current builds
up, it stores an energy ‘packet’ of (L.I?)/2 joules, or watt-
seconds, in the coil primary.

When the points open, the primary current collapses
rapidly via C,, and induces a peak potential of abaut 300V
across the coil primary; this voltage is increased to about
30kV at the secondary winding, and this energy is trans-
ferred to the spark-plugs by the vehicles distributor. C, and
the coil form a resonant circuit when the points are open,
and the secondary voltage takes about 125us to build up to
its peak value.

Fig. 2 shows typical inductive discharge ignition perfor-
mance characteristics and ignition requirements at different
engine speeds; the early part of the graph, up to about 100
r.p.m., indicates typical sub-zero starting conditions, when
battery voltage falls to about 10 V, compared to a normal
value of 13.5 V when under dynamo charge. Note that the
system operates with very little safety margin under cold-
start conditions, and that the availatle secondary energy
becomes inadequate when engine speeds reach 5,900 r.p.m.,
so that misfiring starts to occur above this speed.

Finally, the relatively long secondary voltage rise times
of the inductive system (typically about 125us) make the
ignition system very vulnerable to high energy losses due to

fouling of the spark-plug gaps by carbon and oil deposits.
These deposits act as a resistance (typically about 2M Qin
cases of bad fouling) across the points. These deposits
inevitably absorb some of the applied energy (power-time),
and total energy absorption increases in proportion to
voltage rise time and fouling resistance.

Capacitor-discharge ignition systems, on the other hand,
suffer from hardly any of the snags outlined above. Fig. 3
shows the block diagram of the particular ignition system
described here. A self-regulating voltage converter is used
to charge storage capacitor C, to 400 V, almost irrespective
of actual battery potential. When fully charged, this
capacitor stores 0.08 joule.

When the c.b. is closed, zero input is applied to the pulse
shaper, and the thyristor is off; a standing current of about
250mA is passed through the c.b. via R, under this condi-
tion, to keep the points ‘clean’. The converter is operating,
and charges C, to 400 V; the capacitor has a charging time
constant of about 1.6ms.

To spark-plugs
via
distributor

| Standard
coll

By =
7=
= Contact
. breaker
x Cq
l 1
-—_E Chassis : Engine-driven
- cam
Fig. 1. Circuit of a conventional inductive discharge ignition
system.
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Fig. 2. Typical performance of the circutt of Fig. 1 together
with engine energy requirements. The curpes assume
that battery wvoliage is normally 13.5V falling to
10V at cold start.
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When the c.b. points first open, the pulse shaper oper-
ates and turns the thyristor on in about 2us. This short
circuits the output of the converter, and turns it off.
Simultaneously, one side of C, is connected to ground and
discharges rapidly into the primary of the coil; the coil
steps the resulting primary voltage up to about 40kV, and
the stored energy of C, is transferred to the spark-plugs.
The secondary voltage has a rise time of only a few micro-
seconds. C, and the coil form a resonant circuit when the
thyristor is on, and have a typical resonant frequency of
1600Hz, giving a period of roughly 600us. At the instant
the thyristor fires, the coil’s primary voltage rises (in about
2us) to 400 V, but 300us later the voltage falls to zero as
the circuit oscillates and the thynistor turns off, preventing
further oscillation. Once this happens the voltage converter
re-starts and begins to re-charge C,, even though the c.b.
points may still be open. The process is repeated when the
c.b. opens initially again. Note that the primary coil
voltage is isolated from the vehicle’s c.b. terminals, which
are thus subjected only to the moderately low voltages
and currents.

Fig. 4 (a) shows the actual spark voltage performance of

To
) spark-plugs

St
Ignition switeh

¢
| TN mae ! e a
Self-regulating|+400V 4 T distributor
voitage - |
converter AR
]
A - : Stonldord
e |~ coll
Bounce — G ; : |
suppressing
pulse-shaper

Fig. 3. Block diagram of the capacitive discharge ignition
system described in the article.
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Fig. 4. Curves showing the measure performance of the
capacitive discharge ignition system with the same
battery voltage conditions as Fig. 2.

the prototype system at different engine speeds, when
fitted to different types of engine, together with worst-case
ignition voltage requirements, and Fig. 4 (b) shows the
system’s energy generating performance. Note that both the
available voltage and energy are well in excess of engine
needs under all operating conditions.

The full circuit of the negative ground version of the
ignition system is shown in Fig. 5. C,a and C,b form the
1uF energy storage capacitor. Tr,-Tr,, T, and the D,-D,
bridge form the self-regulating voltage converter. Tr, and its
associated network form the bounce-suppressing pulse
shaper, which fires the thyristor via C,.

The voltage converter section operates as follows: Tr,,
and Tr, are an astable multivibrator which uses the halves of
the centre-tapped primary of T, as collector loads and which
generates a series of 24 V (approximately) square waves at
each collector, at a frequency of roughly SOHz. The
inductive nature of T, causes the early part of each square
wave to shoot above the normal flat top; R, ,-R,, and zener
diodes ZD, and ZD, are used to limit this overshoot to 28 V
peak. T, steps the square waves up to 400 V peak at the
secondary winding. This voltage is then converted to d.c.
via the D,-D, bridge rectifier, and used to charge C,. It is
this overshoot regulation that gives the ignition system its
good cold-starting characteristics. R, gives the circuit a
degree of protection in the event of the battery voltage
(under dynamo charge) rising above 15 V, and at the same
time reduces the C, voltage at high engine speeds.

It should be noted that, although the converter oscillates
at a natural frequency of only 50Hz, it is in fact capable of
giving good spark generation at c.b. frequencies in excess
of 660Hz, ie., above 20,000 r.p.m. in a four-cylinder,
and above 10,000 r.p.m. in an eight-cylinder engine.

At the moment that the c.b. points first open in each
ignition cycle the thyristor is triggered, so Tr, and 77,
stop oscillating; 300us later, the thyristor then turns off,
so the multivibrator starts oscillating again. The start of the
first half cycle of each converter operation is thus syn-
chronized by the c.b. At c.b. frequencies above about 100Hz,
therefore, the converter starts into a half cycle each time the
thyristor turns off, but the half cycle is ended prematurely
when the thyristor goes on again as the c.b. opens.

The operating frequency of the converter thus synchro-
nizes automatically to half that of the c.b. under this
condition. Only a fraction of one natural half cycle is
needed to charge C, to a useful value, so good sparks are
generated up to very high engine speeds.

The c.b. bounce-suppressing and pulse shaping section
of the unit operates as follows: When the c.b. points are
closed, a standing current of about 250maA is passed through

COMPONENTS LIST
Resistors
In the list below the prefix A and the suffix {?have been omitted for clarity.

1—50° 4-—-470 7—2701 10—220
268k 5—3.3M 8—270t 11—100
3—1k 6—1° 9—220 12—100
‘B-watt wire-wound

t2-watt

remainder all 0.5 watt

Capacitors

C,a and C,b—0.5uF. 600V working. paper or Mylar.
C,—0.02 «F. 50V working. Mylar.

€,—0.22uF. 50V working, Mylar.

Semi-conductors

positive earth negative earth

Tr, 2N3055 2N3056
T 2N3055 2N3055
Tr, 2N3702 2N3704
D, 1N4001 1N4001
D, 1N4001 -
DD, 1N4005 1N4005
y 2N3525 2N3525
2D,—20, 27V, 5%. 400mW zener diodes.

Transformer 7,

Modified I.t. or battery charger transformer rated at least 30VA. A 240V primary.
17V secondary. 2A tranformer is suitable when modified as per text.
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Two views of the prototype positive earth version.

the points via R,; the R,-D,-C, junction is at ground, and
the R,-C, junction is grounded via Tr; base-emitter junc-
tion. Assume that C, and C, are fully discharged.

At the instant that the c.b. points open, 12 V appear
across the points, and C, charges rapidly via R|-D, and the
thyristor gate which turns on. Simultaneously, C, charges
rapidly via R, and Tr, base so that Tr; turns on.

At the instant that the points close again, the R,-D-C,
junction once more drops to ground volts; C, is still fully
charged, however, and remains so, since D, is reverse biased
under this condition; C, is also fully charged, but, since its
R,-D, side has been pulled down to ground volts, it drives

Tr, base sharply negative, so 77, is cut off. C, thus has no
discharge path at this stage, and retains full charge.
Consequently, should the points bounce open again at this
stage (point bounce only occurs within the first two or three
hundred micro-seconds of initial point closure), the thyristor
will not be triggered back on again. Now, as soon as the
points close, the C, charge starts to leak away via R,, and
eventually, after about 600us, the charge falls to near-zero
and Tr, is biased on via R,. Once it is turned on, Tr, pro-
vides a discharge path for C, via its collector and R, and R,;
C, then discharges rapidly, with a time constant of about
35us. At the end of this period, C, and C, are once more
fully discharged, and the thyristor is ready to be triggered
on again.

Thus, the thyristor is triggered on as soon as the points
open, but can not be operated again until the points open
again after being fully closed for at least 600us. The
thyristor is thus immune to false triggering by c.b. point
bounce.

The positive ground version of the ignition system is
shown in Fig. 6. This is similar to that described above,
except that a few circuit polarities are changed and the
thyristor is triggered on with a negative pulse applied to its
cathode via D,

The only problem involved in the construction of the unit
is that of finding transformer T,. This is an iron-cored
unit with a turns ratio of 15:1 at a power rating of 30VA
or greater, and with a centre-tapped low-voltage winding.
The easiest way to obtain this unit is to re-wind an existing
L.t. or battery-charger transformer. The winding procedure
is very simple, and the following is an account of that used
on the prototype:—

The transformer is required, before modification, to
have a basic turns ratio of 15:1 or less. Any l.t. or battery-
charger transformer that meets this and the 30VA power
requirement can thus be used. The prototype unit started
life as a 240 V:17 V, 2 A battery-charger transformer, and

thus satisfied the above specification. Once selected, the low-
voltage winding of the unit must be re-wound and centre-
tapped to give an exact 15:1 ratio, i.e., a ratio of 240 V:16 V
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in this particular case.

To rewind the transformer, remove its securing clamp
and dismantle its iron core laminations (making note of
their method of assembly), and then remove the coil bobbin.
Next, unwind the entire low-voltage winding (which is
invariably the outer winding on the bobbin), and carefully
note the total number of turns used; now divide the number
of turns by the original value of Lt. voltage, to give the
transformers basic turns-per-volt value. On the prototype,
total turns were 134, and the original voltage was 17,
giving a turns-per-volt value of 7.9. Now calculate the Lt
voltage needed to satisfy the 15:1 final turns ratio of the
transformer (16 V in this case) and multiply by the turns-
per-volt value (7.9) to give the total number of turns to be
rewound (128); now re-wind this number of turns on the
bobbin to form the primary of the ignition unit trans-
former, taking care to make a tap at the half way mark.
Finally, re-assemble the core laminations and re-fit the
transformer clamp; the transformer is then complete and
ready for use. The original mains primary is now of course
the secondary of the new transformer.

Construction of the rest of the unit should present no
problems, and it can be wired-up direct from the circuit
diagram. The prototype positive ground version of the unit
(see photographs) is mounted in an 8 X 6 X 21-in metal
box; the two power transistors (7r, and Tr,) and the thyris-
tor are mounted, via insulating washers, to the box surface
(which acts as a heat sink); most of the remaining
components are mounted on a piece of Veroboard Panel;
external connections to the unit are made via a 4-way
terminal block.

When construction is complete, give the unit a simple
functional check by connecting terminal @ to chassis and
terminal O to the ‘hot’ side of the car’s battery; a “humming”
noise should now come from the unit, indicating that the
converter section is operating, and total current consump-
tion should be roughly 800mA; approximately 400 V
should be available between the anode and cathode of the
thyristor when tested with a 20,000 o/volt meter. If this
test is satisfactory, the unit can now be fitted to the car.

SW = Original ignition switch connections
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Fig. 7. Plug and socket connections required for fitting the

unit 10 a wvehicle. Unplugging the plug (c) and
inserting the plug (b) into socket (a) changes from

conventional to capacitive discharge ignition system.
b

The complete unit can be either mounted in the glove
compartment (as in the case of the prototype)s or can be
fixed to the rear fire-wall of the engine compartment
(but not close to the exhaust system). The unit can be
either wired directly to the existing coil and c.b. assembly,
or, preferably, can be wired to these components via a 5-way
plug and sockets (Fig. 7), in which case the driver can
change from conventional to capacitor discharge ignition
by simply fitting an alternative plug into the socket.

Once wiring is complete, turn on the ignition, operate the
starter, and check that the system functions well under
actual driving conditions; there is no need to re-adjust c.b.
or spark-plug gaps, etc.

Results vary from one car to another, but improvements
are particularly evident in cars that have covered a con-
siderable mileage since their last tune-up.

Finally, once the unit has been found to perform
satisfactorily over a reasonable mileage, it is recommended
that the entire circuit be covered with an electrically
insulating coat of water-proof paint or varnish, to exclude
the harmful effects of moisture. The unit can then be
expected to operate correctly for the life of the vehicle.
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A few simple integrated circuits, with guaranteed long-term
availability, could meet nearly all the needs of the industrial

manufacturer

by R. Hirst*

Linear integrated circuit packages have
been available for a relatively short period
in Britain. By virtue of the techniques
employed and the expense incurred in
developing and manufacturing monolithic
circuitry reasonably large production
quantities are required to make the sell-
ing price compatible with circuits manu-
factured from discrete comporients. This
fact in itself restricts the market to which
the iniual product may be tendered as the
industrial design engineer, with a rela-
tively small piece-part requirement, is
unable to incorporate devices that are
essentially made for the domestic sphere.
While the majority of linear integrated
circuits will meet industrial require-
ments, 1t is the fear of an abrupt cessation
in supply at the end of two or three years,
due 10 the biennial change in the require-
ments of the mass radio and television
market, that causes the main concern to
the long-term industrial user.

Linear integrated circuit manufac-
turers seem unable to grasp this
situation and continue to pour into the
market complex, incompatible and non-
interchangeable units mounted in a mul-
titude of mechanical assemblies as can be
seen from Table 1.

Based upon a simple survey it would
seem reasonable to maintain production ot
one or two devices that at the present time
have more than paid for their tooling
costs by virtue of large-scale distribution.
It would be necessary to inform the
industrial equipment manufacturer
which devices would be available for a
relatively long time. The consumption,
based upon this type of selling, could be
surprisingly large and the risk to semi-
conductor manufacturers spread over a
much greater number of cusomers.

To show how simple linear integrated
circuitry could be, the following excur-
sionary appraisal of the requirements of a
substantial portion of the industrial con-
sumer has been presented. There would
appear to be four main areas in which
integrated circuitry could be used to
great advantage, these are: switching,

1.f. amplification, h.f. amplification,
frequency conversion.

Switching: Thijs appears to have been
adequately covered by the majority of

TABLE 1
Characteristics of some i.c. amplifiers
response gain supply

type at —3d8 {dB} volts pack
SN777 d.c. < 100kHz 70 4.5 »
SN7510 d.c. — 40MHz 42 +8& -8 =
SN7510L d.c. — 40MHz 42 +8& -8 T0-99
TAAT d.c. — 150kHz 62 7 TO-76
TAA121 d.c. — 150kHz 74 v TO-76
TAA13 d.c. — 20kHz 56 5] o
TAA141 d.c. — 20kHz 56 5 TO-76
TAA300 d.c. — 25kHz 50 9 TO-74
TAA310 d.c. 15kHz 100 7 TO-74
TAA293 d.c. — 600kHz 80 6 TO-74
TAA263 d.c. — 600kHz 77 8 TO-72
TAA350 d.c. — 12MH2z 80 6 TO-74
TAA231 d.c. — 30MHz 20 12 TO0-78
F104A d.c. 35MHz 20 20 TO-74
F104B d.c. — 45MHz 20 20 TO-74
CA3011 0.1 20MHz 60 10 TO-74
CA3020 d.c. — 6MHz 58 8 TO-74
CA3021 d.c. 2.4MHz 56 +18 & — 6 TO-74
CA3023 d.c. — 16MHz 53 +18 & -6 TO-74

* Flatpack

semiconductor manufacturers and it 1s
possible to obtain devices from different
manufacturers that are directly inter-
changeable. The  presentation has
stabilized in the shape of fourteen-lead
dual-in-line  packages, usually epoxy
encapsulated. The cost of the pack
approaches or improves upon the cost that
may be achieved by discrete techniques
and the only aspect that now remains is to
have more standardization and inter-
changeability.

L.F. amplification: As the majority of
integrated circuits are d.c.-coupled, it
would seem reasonable to lump together
the L.f. and h.f. requirements thus reduc-
ing the consideration of linear amplifica-
tion to a single unit. This device is
described under the heading of h.f.
amplification.

H.F. amplification: There is an inte-
grated circuit available on the market
with a flat frequency response up (0
45MHz which is entirely d.c.coupled.
This device is being used in large quanti-
ties in the manufacture of domestic radio
and television. It is a Mullard unit type
F104B and is mounted in a 12-pin
TO-—5 can. The internal circuit of this
device is shown at the left-hand-side of
Fig. 1 and it can be scen to be very simple
in design but nevertheless adequate in
performance. A variety of response curves
may be obtained by changing the value of
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Fig. 1. The Mullard F104A/B is shown on
the left which can fulfil nearly all
the industrial manufacturers needs
Sor L.f. and h.f. amplification. The
shaded area contatns an emitter-
Jollower circuit which can be added
50 that the circuit can be made to
drive long coaxial lines.

C, as shown in the graph of Fig. 2. The
circuit in the shaded portion of Fig. 1 isa
directly coupled emitter-follower which
can be used to reduce the output impe-
dance so that the unit may be terminated
in a coaxial lead to feed a further unit
which could be some distance from the
amplifier.

This circuit has been used in a num-
ber of assemblies operating from 100Hz
to 30MHz and it was found that by
substantially increasing the value of C,
that the gain at 100kHz couid be
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increased from 20dB to 30dB if some
increase in harmonic distortion could be
tolerated. From the curves in Fig. 2 it is
obvious that, if the amplifier is used in a
relatively narrow band, the value of C,
may be altered to accurately provide a
given level of gain. For instance with C,
in the order of 25pF the gain at SOMHz
would be approximately 26dB. However, if
the value of C, was reduced to 12pF the
gain would have decreased to something
in the order of 19dB. As C, is an external
component 1t is an easy task to use a
ceramic trimmer adjustable from SpF to
25pF to take up the gain spreads of the
integrated circuit.

Obviously this package does not deliver
a great deal of power but it may be
terminated in one or more stages to give
the required output level. It may also be
preceded by an emitter-follower in order
to increase the input impedance should
the need arise. At frequencies below
10MHz the small value of C, is unlikely
to promote sufficient change in gain to
enable the variable capacitor to take up
the spreads from circuit to circuit and it
is probable that if a considerable gain
change is required at the lower frequen-
cies it will be necessary to alter the value
of the series input resistor. However, as
previously indicated, if C, is replaced by a
fixed large value of capacitor the gain can
be adjusted over a considerable range,
but it then becomes necessary to change a
capacitor physically, rather than make a
simple adjustment. This amplifier has
now been produced by Newmarket Tran-
sistors Ltd, under the title MC 809 and is
a thick film device mounted in a dual-
in-line package.

Frequency conversion: Fig. 3 shows a
simple ring modulator circuit using four
diodes and two transformers. This unit
may be manufactured from discrete com-
ponents but the degree of balance
required for industrial applications, over
a wide temperature range, cannot be
easily achieved unless the diodes are care-
fully matched and mounted in a common
heat-simulating device. With the aid of
standard monolithic techniques this type
of modulator may be readily presented on
one chip.thus ensuring that the elements
have a similar temperature coefficient and
are mounted in close proximity.

At the present time transistor mono-
lithic ring modulators are available on the
market as standard units but unfor-
tunately the frequency range is very
limited and cannot be considered for high-
frequency work.

The circuit of Fig. 3 is not the only
method of obtaining balanced frequency
conversion but it is a simple device that
can have a very wide and flat frequency
response providing that the transformers
are designed correctly. A unit of this
nature has a considerable field of applica-
tion throughout the military and indus-
trial manufacturing industry.

Conclusion: Little has been done to
establish the needs of industrial manu-
facturers as far as integrated circuits are
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Fig. 2. Frequency response of the F 104 B
with different values for C,.

Fig. 3. Basic ring modulator circuit.

concerned. If just one or two of the more
simple integrated darcuits, at present
available to the domestic consumer, were
to be classified as devices with long-term
availability, the military and industrial
manufacturer would undoubtedly
respond by including such units in
future designs.

During some recent observations into
designs promoted by just one industrial
manufacturing company it was noted
that during the past three years, sixteen
totally different amplifiers had been
designed to achieve a small signal gain of
between 20 and 30dB at 100kHz. Each
one of these amplifiers could easily have
been replaced by the circuit indicated in
Fig. 2 without any detriment to the per-
formance. Some startling but accurate
conclusions were reached when cost esti-
mates were prepared for the development
and manufacturing cost of the discrete
assembly on one hand, and the integrated
assembly, on the other.

In the instance of the sixteen amplifiers
designed around discrete components, it
was ascertained that a total of 2 man-
years were involved in the engineering,
drawing and planning. The total annual
consumption of the final amplifiers was
small in the order of 500 units, costing
approximately £5 each. The total cost
over a manufacturing period of five years
was as follows: development—£8,000;
2,500 units—£12,500; giving a total
expenditure of £20,500.

Replacing these sixteen different
designs with a common integrated circuit
the development period could be reduced
to one half man-year costing about
£2,000 leaving a total of £18,500 to be
spread over 2,500 integrated units giving
a unit price of £7 8s for a simple three-
stage device. There is no reason why a
semiconductor manufacturer could not
make a substantial profit at such an
elevated unit price. The advantage 1o be
gained by the industrial manufacturer at
such a price would not be directly finan-
dal but a reflection in the substantial
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period of time that a skilled engineer
would now have to devote to the more
elaborate task of system design.

The modem circuit engineer is now
likely to find that his services are more
and more in demand in the laboratory of
the semiconductor manufacturer where,
chemistry, physics and electronics come
close together. There is a vast shortage of
skilled engineers in every country and it
has to come that the majority of skills
available will be employed in the design of
systems using integrated circuitry as the
basic building blocks. This does not det-
ract from the skill of the circuit engineer
but to the contrary indicates that a much
higher degree of skill must be used in
planning the minimum number of confi-
gurations to be used over a very wide and
varied market.

* Communication Division, S.T.C. Lid.

Corrections

J. Dinsdale, author of ““A Design in Retro-
spect”’ in the November issue, writes: “There
is an unfortunate ambiguity in Fig. S which
does. not make it clear whether the mk I or
mk Il design is being discussed. It is important
that the earphone-loading network (shown
in the dotted box) is connected in place of the
loudspeaker in whichever design is being used.
On no account should there be a direct d.c.
path from the collector of Tr, to ground, as
Fig. § could imply.” Also for May read Apnil
in ref. 9.

The values of two resistors in the Wien
Bridge Oscillator on page 575, December
issue, were incorrect in the diagram. For 68k
and 33k, read 6.8k and 3.3k.

See also page 11 for addendum to last month’s
““‘Letters”’
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News of the Month

American radio and

TV production

It would appear from the latest figures
issued by the U.S. Electronic Industries
Association that there is a grave decline in
the indigenous radio industry. Not that
the sales of domestic receivers have
declined but that there has been a
growing influx of imported sets while the
number of home-produced models has
decreased.

The total sales of domestic a.m. and
f.m. receivers produced in the U.S. during
the first nine months of 1969 was 3.58M
compared with 4.15M during the same
period in 1968. Imports, however, rose by
about SM to 24.6M of which some 4M
eventually bore U.S. company labels. The
picture in car radio is very different. Of a
total of 8.87M units (a slight increase on
the 1968 figure for the same period) just
over 1.2M were imported.

Of a total of 9.85M television receivers
sold during January-September 1969 (of
which over 4.6M were colour) 1.23M
imported sets bore U.S. labels and a
further 1.58M carried foreign labels.
Incidentally, about 13% of the colour
receivers sold in the U.SA. during the
first nine months of 1969 were imported.

Figures for the disposal of receivers in
the U.K. (supplied by the British Radio
Equipment Manufacturers’ Assoc.) do
not show imported equipment. Disposals
of domestic radio receivers declined from
762,000 for the first nine months of 1968
to 547,000 for the same period in 1969.
Car radio sets dropped from 309,000 to
262,000. Monochrome television receiver
deliveries declined from 1,220,000 in
1968 to 1,172,000 in 1969 and colour
sets from 89,000 to 77,000.
satellite

German earth

station

Germany'’s earth station at Raisting, near
Munich, now has a second paraboloid
aerial. This, like its counterpart at the
U.K. Goonbhilly station, will enable
communication to be maintained via
satellites in both the eastern and western
hemispheres.

The main physical difference between
Raisting’s aerials 1 and II is that the
designers have dispensed with the use of

Raisting’s second

paraboloid. In the
background is the
radome of the first
aerial

the radome cover in the latest installation.
Although this gave protection from the
weather it also created a problem—a film
of water or ice on the radome caused
background noise. Aerial II is fitted with
5000 infra-red radiators to prevent icing.
The dish is 28.5m in diameter and the
gain 60dB which corresponds to a power
gain of one million as compared with an
isotropic radiator operating at
4GHz. Maser pre-amplifiers with a
25-MHz bandwidth were originally used
in the receiving section of the earth
station, but parametric amplifiers with a
500-MHz bandwidth and a gain of 10,000
have now been installed by Siemens who
undertook the refurbishing of the station.

Information service for
engineers

INSPEC the Institution of Electrical
Engineer’s information service in physics,
electrotechnology and control, is to
launch a selective dissemination of
information (SDI) service in electronics in
January. It will be available on an
individual or group subscription basis in
the United Kingdom only. Periodical
articles on all aspects of electronics,
published in English or English
translation, will form the basis of the
service. The institution plans to start a
comprehensive SDI service covering all
languages and the complete subject range
of INSPEC in 1971. This service is part
of the overall plan for the development of
a comprehensive information service,
which is being supported by the Office for
Scientific & Technical Information of the
Department of Education & Science. For
the past year the SDI service in
electronics has been limited to some 600
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research workers as part of a government-
supported information research project.
Further information and details may be
obtained from the manager, INSPEC SDI
Investigation, I.E.E. 26 Park Place,
Stevenage, Herts.

Cranfield Institute
of Technology

Cranfield College of Aeronautics, which
was founded at Cranfield, Bedford, in
1947, has been granted a Royal Charter to
become the Cranfield Institute of
Technology with power to award its own
higher degrees. As its original title implies
it has been concerned principally with
aeronautics but in future its object will
be ‘“to advance, disseminate and apply
learning and knowledge in the disciplines
of the sciences, engineering, technology
and management”’. The Institute will also
pay particular attention to ‘‘the
educational needs of industry, commerce
and the public services”.

Laser space
communication

The first laser communications system to
be used in a satellite is to be developed by
Aerojet-General Corp., of Azusa, Calif,,
under contract to NASA. The equipment
is to be used aboard the Applications
Technology Satellite—F (ATS) which is
scheduled for launching from Cape
Kennedy into a synchronous orbit in
1972. The contractors will develop both
the spacecraft equipment and the
associated ground equipment. When
ATS-—G is launched in 1974 the laser
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communications experiment may be
extended to include spacecraft-
to-spacecrafi links.

Conferences on tape

“Cassette Colloquia™ is the name of a
programme begun by the Institute of
Electrical and Electronics Engineers to
keep its members technically up to date.
Cassette recordings of special seminars,
workshops, sessions etc, conducted by the
LE.EE. will be available to members and
non-members. The recording technique
for the cassettes involves speech
compression without pitch change. This,
in conjunction with editing, allows 2
hours of material to be converted to 75
minutes in the cassette of a recent meeting.
A cassette containing this length of record-
ing costs $10.

V.H.F. complaints

The B.B.C. has completed an analysis of
reports of unsatisfactory v.h.f. reception
(during 1968 /69) which shows that more
than 50% of the complaints were due to
the use of inadequate aerials or to faulty
or maladjusted receivers. A great deal of
dissatisfaction could be avoided, it is said,
if dealers would advise when an external
aerial is necessary and would also make
sure that customers know how to tune
their receivers.

Full colour spectrum from
infra-red

New phosphors, employing rare earth
elements in crystals, have been found by
workers at Bell Telephone Laboratories to
convert infra-red radiation into any
colour of the rainbow. The source of
infra-red energy is a gallium arsenide
diode. The initial use of the combination
of GaAs diodes and infra-red-to-visible
phosphors was reported by General
Electric. The phosphors can be painted on
the diodes—green or red light is
produced by certain crystals contaihing
erbium or holmium, and blue light
using thulium. With one of the
phosphors, colours gradually change
from green through yellow, off-white,
and orange, and finally to red, as power is
increased. The red light so produced is as
bright as that emitied directly by other
solid-state lamps.

WWY standard frequency
transmissions

The National Bureau of Standards (U.S.
Dcpartment of Commerce) in Boulder,
Colo,, is responsible for the operation of
four radio stations (WWV, WWVB and
WWVL at Fort Collins, Colo., and
WWVH, Hawaii) that transmit accurate
time and frequency information. The
formats of two of these stations, WWV
and WWVH, are being reviewed for
possible changes and modification. A
questionnaire has been sent to many
known users of the broadcast services and

any other users (government, military,
industrial, scientific or private individu-
als) who wish to receive the questionnaire
are asked to write 10 WWV 1969,
National Bureau of Standards, Boulder,
Colo. 80302.

For the record, station WWV has been
transmitting standard radio frequencies
on a regularly announced schedule since
March 1923 and WWVH began
supplementing the broadcast services of
WWYV from a site on Maui, Hawaii, in
1948. Both stations broadcast the same
services on high-frequency carrier waves.
Stations WWVB and WWVL at Fort
Collins transmit on 1f. and v.I.f. The
services of all four stations are described
in publicauon 236, NBS Frequency and
Time Broadcast Services, available from
the Superintendent of Documents, U.S.
Government Printing Office, Washington,
D.C. 20402, for 25 cents.

TV camera for low-light
levels

A television camera, type GTNV-1
capable of producing pictures from
scenes illuminated at light levels
equivalent to starlight, has been
introduced by STC. Minimum scene-
illumination requirement for the camera,
1s about 2 X 10°* fi. candles so that itcan
respond to scenes that are invisible to the
human eye. A vidicon tube is used in
conjunction with a three-stage image
intensifier having a very high overall gain.
Typical brightness magnification is
35,000 times. No especially contrived
illumination such as infra-red beams, or
reliance on self-emitied infra-red is
necessary. For use underwater, where
there is very little light, a clearer picture
is obtained by using the natural light
available rather than an artificial source,
the light from which tends to be scattered
back to the camera and so degrading the
picture.

television

The STC low-light
with cover removed

camera
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W.W. Diary

The larger-page size 1970 Wireless World
Diary (5 X 3 inches) has enabled a more
readable type to be used for the information
section which includes those features found
to be most acceptable to users. They include
formulae, circuits, aerial data, colour
television and sterco broadcasting characteris-
tics, transistor data, frequency allocations,
addresses of organizations and many other
facts and figures.

The Diary, which has a week-
at-an-opening, costs 10s (leather) or 7s
(rexine).

American incentive licen-
sing allocations

Although the U.S. Federal Communica-
tions Commission recently suspended the
application of proposals for increasing the
sub-allocations of h.f. bands available
only to amateurs holding Extra Class
licences, there remain substantial
portions of the bands available only to
those holding Extra Class and Advanced
Class licences, as part of the policy of
encouraging American amateurs to study
for the more advanced licence
examinauons, in a scheme mtroduced in
November 1969. The first 25 kHz of the
35 7, 14 and 21-MHz bands are
available only 10 Extra Class telegraphy;
the frequencies 3.8 to 39, 7.2 1o
725, 142 1o 14275 and 21.25
to 21.35MHz are now all subject to
reservations for either Extra Class only or
for Extra Class and Advanced Class
telephony. Our correspondent Pat Hawker
says Briush amateurs have expressed
opposiion to an AR.R.L. proposal
that American telephony operation should
be authorized in the band 14.1t0 14.2MHz.

Mysterious generation of
u.h.f. exploited

An unexplained phenomenon, discovered
at RCA Laboratories in 1967, has been
harnessed by RCA to produce the most
powerful pulses of radio energy in the
u.h.f. range yet achieved by a solid-state
device. The effect occurs in avalanche
diodes, when they are placed in a circuit
tuned to oscillate at frequencies lower
than those at which the diodes are
supposed to be able to oscillate. For
reasons that are still not fully
understood, when electrical pulses are
now applied to the diodes, they abruptly
enter an  ‘“anomalous mode” of
operation and begin to produce
microwave oscillations with powers and
efficiencies substantially higher than
normal. It is reported that by combining
five such devices in a single tiny package
and operating them in the anomalous
mode, microwave pulses with peak
powers above 1,200W have been
produced with efficiencies above 25% .
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Letters to the Editor

The Editor does not necessarily endorse opinions expressed by his correspondents

Transistor Distortion
Characteristics

Mr. Linsley Hood’s results (given in
his November article) are rather un-
expected, in one respect. A perfect
transistor would exhibit a voltage gain
independent of hy., and, in his particular
test circuits, independent of the load
resistance as well. Yet the reported
figures, even allowing for the imperfec-
tions of the transistors, are at variance
with this expectation. They are also at
variance with my own measurements.

In a practical circuit, the voltage gain
is very nearly gm . R, for a planar transis-
tor with low “extrinsic base resistance’.
Now g is a function of the collector
current, not the current amplification
factor. It is about 40 I¢. Thus a transis~
tor operating at Ic=1ImA has a gm of
about 4omA/V.

The voltage gain is therefore 40./c. R.
In Mr. Hood’s tests, I¢.Ry was kept
constant, so one would have expected
the voltage gain to be constant, to a first
approximation, irrespective of the varia-
tions in hs., I¢c, and Rr. In circuit A, for
example, I¢.R, was fixed at 5, so the
expected voltage gain is 200, not 40-140
as reported.

My own quick tests on a silicon planar
transistor (BFYs51) produced the ex-
pected results: the voltage gain with sV
dropped across the load was 185-210 for
loads of 1-8-2k(}} i.e., and 8 to I variation
in collector current. ~There is clearly
something wrong somewhere.

In the case of alloy transistors, the
extrinsic base resistance is comparatively
high, and changes the performance
appreciably. At the higher collector
currents and lower values of hyg, this
resistance (perhaps a few hundred ohms)
is comparable with the ‘“‘true” input
resistance 25.hre/IE. Its effect is to re-
duce the apparent g and also to makz
the transistor operate, not as a purely
voltage-driven stage, but in a mode
between voltage drive and current drive.
This latter effect improves the linearity
It follows that the linearity of any voltage
amplifier stage can be improved by in-
serting base resistance. The price you
pay is in reduced gain and increased

noise. (Much the same effects are ob-
tained by the use of an unbypassed
emitter resistance.)

If large output voltage swings are
taken, distortion due to Early Effect may
become important. (This was reported
by Dr. Bailey in connection with one of
his power amplifiers, where the driver
stage had to deliver large swings.) It
may well be that a low-As. transistor
shows less of this distortion than a high-
Jise one, though correct selection of types
is perhaps better than selecting for low
hfe.

G. W. SHORT,
South Croydon,
Surrey.

The author replies

I was pleased to read Mr. Short’s letter,
and I note with interest, his argument
that a transistor should, ideally, always
give an identical stage gain, as a voltage
amplifier. However, this is not the
situation one finds in practice, nor is it
the conclusion one draws from gain calcu-
lations made using the classical formula,!
using the conventional s parameters, for
a common emitter configuration.

1
hie (l+herL)

re- Z—L hfe

M

assuming Zgen = O-

Taking the transistor type which he
quotes, and obtaining the typical values
for the h parameters, hie, hoc, hre and hye
from the Mullard data sheets, the calcu-
lated stage gains for a BFYs1, under
ideal conditions of zero source and
emitter impedance, vary from 210 to 319
over the range of collector loads 1 to
10k €.

However, there is a less complex
formula quoted by Manasse?, using the
concept of the “h determinant” A, (Ane
is equal to hie.hoe—hse. hre),

/lfe. RL
Re. Ape- hie

Since over the range of loads in question
with a BFYs1, A is very small, this
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approximates to—

hse.R
M%—ﬂ <

hte

So, if the input impedance of the transis-
tor increases linearly with the product
hse.RL (and ks may remain nearly
constant), the theoretical condition could
be met. Normal device shortcomings,
such as doping inhomogeneity, carrier
trapping and the base-emitter spreading
resistance presumably give rise to the
failure of the theoretical model.

However, with regard to the gain
figures I quoted for the devices I ex-
amined, it had not been my intention
that these values for gain should be taken
as the voltage gain of such devices under
ideal voltage amplifier conditions. Alas,
low-distortion signal generators do not
have zero output impedance. My inten-
tion was, rather, to establish a form of
“figure of merit” for such devices, and
to determine the comparative perform-
ance, say, of germanium versus silicon
and n-p-n versus p-n—p. In this context
the fact that the signal generator had not
a zero impedance output was not of
importance.

In fact, the apparatus used was a
Solartron VF252 precision millivolt-
meter, a Radiometer BKFsH distortion
meter and a Marconi TF1101 low-dis-
tortion oscillator, with 1kHz output
filter. (The modulus of the output
impedance of the Marconi oscillator is
660 ohms, which accounts for the actual
stage gain being lower than the calcu-
lated zero input impedance value.) It
was remiss of me not to mention in the
article the source impedance used, but,
surely, if one really wanted to know
what the typical stage gain of a particular
device would be under zero input and
zero emitter resistance conditions, one
would calculate it from the formulae,
rather than try to measure it with a pos-
sibly very untypical component.

With regard to the point raised by
Mr. Engstrom in his letter in the De-
cember issue, may I say that the points
he raises are agreed. The treatment of
transistor voltage amplifier non-linearities
on the basis of variation in the input
admittance is, indeed, the classical ap-
proach. However, I quote Mr. P. J.
Baxandall’s observation that in transistor
circuit design it is much more fruitful to
consider the devices as voltage amplifiers;
and treat their non-linearities on that
basis, rather than to endeavour to swamp
the input impedance changes by the
inclusion of massive input or emitter
circuit impedance.

J. L. LinsLey Hoop

References

1. “Transistor Circuit Design’, Walston
and Miller, pp. 98—99.

2. “Modern  Transistor Electronics,
Analysis and Design”, Manasse et al,
(Prentice Hall), pp. 46—49.


www.americanradiohistory.com

Wireless World, January 1970

Stereo gramophone pickups

The most interesting and timely article
by Mr. Stanley Kelly on stereo gramo-
phone pickups in the December issue
prompts me to raise two points. First,
although in reviewing the dynamics of
the  transducer-stylus-groove  system,
Mr. Kelly does assume a compliance for
the disc material of 3 X 10 *cm/dyne,
neither he, nor any other authority that
I am aware of, tells us very much about
the behaviour of disc material. What, for
example is the effect of temperature upon
it and are there significant differences
between various record manufacturers’
products in this respect. 1 have long
felt that the characteristics of record
mdterial and, above all, resonances
which occur within the disc and the
effect that different modes of bedding
records on the turntable have upon this,
are worthy of close examination.

Secondly, Mr. Kelly’s reference to
novel principles for pickups (strain-
gauge and photo-¢lectric) recalls another
possibility which must be of particular
appeal to readers of Wireless World,
because its life-force is h.f. The mono
version of this type of pickup uses a
conventional stylus flexibly anchored at
the rear end carrying, instead of coils
or magnets, a simple vane of quite
negligible mass. The movements of the
stylus due to the groove modulation
causes relative movement between the
vane and a fixed plate or electrode
which is continuously energized to
emit a constant high frequency e.m.f.
The stylus-driven vane is connecred to
a tiny ‘“‘receiver”—merely a tuned
miniature  pot-core inductance, and
semiconductor diode. The amount of
h.f. energy reaching this receiver at
any instant depends upon the in-
stantaneous position— hence impedance
—which the vanc forms with the fixed
plate or pole; in short the h.f. energy
input is amplitude modulated by the
movements of the vane. The diode
delivers an audio-frequency product
to a load resistance of 100k{2, or so,
and this 1s conducted away to the input
of the record player amplifier.

The system is readily adapted to
stereo by the employment of two vanes
at right angles. The same h.f. pole is
easily adapted to energize both vanes;
the receiver and diode are, of course,
duplicated—one for each vane; and
the af. currents from them are the two
inputs to the stereo channels. Unaffected
by d.c. or 50<ycle a.c. fields— magnetic
or electrostatic—and potentially capable
of outputs normally met with in
crystal pickups, the advantages are
evident and more than overcome the
need for the oscillator necessary to
energize the *‘pole”. Such an oscillator
can easily be housed within the pickup
arm if need be. Indeed, why should we
not go the whole way to achieve the
ideal  completely conducioriess pickup
arm-—no filamentary wires, no mercury
baths—just two oscillators in the
pickup head, frequency-modulated by

the same two moving vanes and one
common fixed plate; two transmitters,
in fact, transmitting over a few inches
to two, miniature f.m. receivers strategic-
ally placed at the side of the turntable.

H. J. N. RIDDLE,

Sherborne,

Dorset.

The author replies

With reference to Mr. H. J. N. Riddle’s
letter, the wvalues quoted for disc
material were obtained by direct
measurement by myself, and are indica-
tive of present day vinyl products. For
any given record material the absolute
value of compliance is a function not
only of the record material, but also of
stylus  radius, stylus pressure, the
mechanical impedance with reference
to the stylus tip, and temperature; it not
only varies between record manufacturers
but to a second order from batch to
batch of record material.

Additionally, a given record does tend
to harden with time and over a period
of years the effective compliance de-
creases. Although one tacitly assumes
that the impedance of the record as
seen by the stylus tip is a pure compliance,
this is more of a pious hope than fact.
There are the inevitable loss components
and the variation of impedance with
frequency suggests a more complex struc-
ture than a simple RC combination.

I agree with Mr. Riddle that the
characteristics of the disc material
are taken too much for granted and
although at various times [ have
investigated particular facets of this
interesting problem, the finances of a
private laboratory cannot unfortunately
accommodate the detailed investigation
that this subject requires.

With reference to the stereo capacitor
type of pickup, one such unit has been
produced in Japan and during the past
few years 1 have received samples of
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sumably due to frequency variation of
the hf oscillators. Additionally, the
setting up of the two transmitters
and receivers was critical if audible
beat noises between the (wo systems
were to be eliminated. The mechanical
characteristics of the moving vane are
not simple, acceptable signal-to-noise
ratio controls the minimum change of
capacitance and this in turn determines
the vane’s dimensions, which are larger
than would have been expected.

1 agree that on paper at least the
variable capacitance type of pickup is
very attractive, expecially if one can fit
the complete transmitter within the
pickup head shell. My own thoughts on
the matter are to use a single rf
transmitter phase modulated by each
channel with suitable decoding systems.
STANLEY KELLY

Stereo decoder adaptor

We regret that the circuit was omitted
from the letter under the above heading
on p. 565 in the December issue. To avoid
ambiguity we are reprinting the letter
with the diagram.

Having seen the circuit for a stereo decoder
adaptor in “Circuit Ideas” in the September
issue I am prompted to send you a much
simpler circuit which I have been using for
several months.

Instead of having a variable gain
amplifier on each channel a 0.5 attenuator
is placed before the decoding matrix when
a mono programme is being received.
With a mono signal Tr, saturates and earths
one end of the attenuator chain formed
by the two 10k € resistors. Thus only
half the mono sign is applied to the matrix.
On stereo 77 is off and the full signal is
applied to the matrix. The 100k  resistor
ensures that the 1u4F capacitor does not
have to change its charge when going
from mono ta stereo.

@ Rog

this de\{ice. Unfortunately, the first was A. ROYSTON,
damaged in transit, and the second University of Warwick,
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Circuit Ideas

Constant current
generator

Dual transistors are used to ensure can-
cellation of thermally variant transistor
parameters in the simple constant
current generator shown.

By suitably proportioning the resistor
values the drift of the constant current
due to variation of transistor base-to-
emitter junction voltage, collector-to-
base leakage current, and current gain
are cancelled out.

For cancellation of base-to-emitter
voltages the necessary circuit relation-
ship is:

R3 = R,‘.

To assist stable operation with change
of leakage current and gain the remaining
resistors are proportioned to satisfy the
equality:

R___Mz_
' R+ Ry

The output current is given, with
good accuracy, by:

N Y T
“ Rs( R1+Rz)

The transistors should be operated
with equal emitter currents to ensure
tracking of the two base-to-emitter
voltages with temperature.

The resistors should be wire-wound
types with low temperature coefficients.
The differential temperature coefficient
of the resistor pairs R, R, and R, R, is
more important than the absolute

temperature coefficient.

The measured temperature coefficient
of I, is typically 0.0015%/°C over the
temperature range 0 to 100°C.

As shown the constant current is
directly proportional to the supply
voltage. To make the constant current
independent of the supply, resistor R
may be replaced by a temperature-
compensated zener diode. An additional
resistor (R is then required in series
with the base of transistor Tr,, such that
Ry = R,.

M. CADWALLADER,
London N.W.3

A M.O.S.T. frequency-

doubler chain

The high impedance of m.o.s. transistors
allows tuned frequency doublers to be
cascaded without requiring impedance
transformation. The use of enhancement
devices eliminates the need for a separate
bias supply. The arrangement is shown
in the diagram. The potentiometer is
adjusted to provide the required bias

Output
4t

VR,
100k

1l

~ 1,500p J

for maximum efficiency. Since Cj; is not
highly dependent on the applied gate
voliage, adjustment of VR, does not de-
tune the preceding circuit. Doublers
are not prone to feedback and interaction
problems so that dual m.o.s. devices
such as the Marconi-Elliott E6029 could
be used. The circuit will operate up to
150MHz with the high g,, devices of the
E6019, E6029 series.

J. A. ROBERTS,

University College,
Swansea.
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Negative resistance of

transistor junction

If the emitter-base junction of a silicon
planar transistor is reverse biased, it
behaves as a zener diode, with a typical
breakdown voltage of 7-10V. If the base
is left open-circuit and connection is
made to the collector instead, the ‘“‘zenér
diode” has a negative resistance charac-
teristic. The effect is exhibited by most

@

Si plonar
12V transistor

O'A?,uT
Oo- 8 ©

Fig. 1. Test circuit giving ramp waveform.

+
10k 1k

Fig. 2. Thyristor firing circuit.

—
L
240V 22k Lamp
S0H2
VR
500k CRS1/40

2TX301
(a) o———q

047u
(D) o= }— 04 220
P ‘[

o
N

n-p-n silicon planar transistors, but by
few p-n-p types. The relaxation oscillator
in Fig. 1 can be used as a test circuit,

The device is also useful for firing
thyristors. Fig. 2 shows a simple half-
wave lamp-dimming circuit which can be
controlled manually, by VR, or by a
d.c. input 0 and 10V at (a) or an ac.
input 0 to 10V peal-to-peak at (b).

J. A. H. EDWARDS,
Leicester.

Low-distortion 30Hz-20kHz

oscillator

The circuit is a Wien bridge oscillator
employing an f.e.t. to reduce damping on
the bridge and allow the use of a
500k twin potentiometer. Harmonic
distortion of the prototype was reduced
to less than 0.05% over the whole band
with the aid of the 22k Q preset resistor.
C. A. PYE,

Exhall,

Warwickshire.

+16V:

820

Wien bridge oscillator covering audio
range with no capacitor switching.
(C. A. Pye)
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An electronic engineer’s view after a recent conference

at Cambridge

by J. E. Carroll. ph.p.

About 350 pure and applied physicists
with a sprinkling of electronic engineers
were in the Cavendish Laboratory,
Cambridge, from September 24th to
27th,” to discuss the amorphous and
liquid state. Amorphous materials with
their lack of obvious structure have for
a long time posed fundamental problems
of description to the pure physicist,
but the applied physicist and engineer
are not attracted to a field unless they
have a whiff of a practical application.
Although negative resistance and switch-
ing effects have been reported as long
ago as 1962',this whiff of practical utility
was not scented by the technical hounds
until 1968 when Ovshinsky? published
a letter entitled ‘Reversible electrical
phenomena in disordered structures’.
The title appears harmless but the con-
tents suggested the use of amorphous
semiconductor material in the applica-
tion of switches with a high ratio of
‘on’ 10 ‘off impedance and also in the
application of memory devices. Applica-
tions to the communications industry and
logic functions in computers are then
obvious if the device is a success. At
first sight there appear to be several
useful technological features: apparent
lack of sensitivity of the material to small
amounts of impurity, the devices can be
used in thin film form that would be
compatible with modern integrated
circuit technology, no power consumption
to maintain the memory, to name a few of
the more obvious advantages. This then
accounts for a small technical explosion
of interest in this field. This article
attempts to give a simple account of
these amorphous semiconductors and
their associated potential devices in the
light of the recent Cambridge conference.

The amorphous state

First, let us ask the question, what is an
amorphous material? An initial definition
would be a material that exhibited no
structure or order. So no matter where
we looked, we should see a random
spacing of atoms in the material.

International Conference on Amorphous and
Liquid Semiconductors, sponsored by the Royal
Society. The proceedings to be published in a
special volume of the Journal of Non-crysalline
Solids, published by North-Holland Publishing
Company, Amsterdam.

Although partially true, this is too naive.
The solid material has to be bound
together by some cohesive force. This
cohesive force can then impose con-
straints on the extent of the disorder. It
15 well known that the outermost
electrons (valence electrons) of any atom
determine the chemical properties of the
atom, or in other words determine how
one atom binds itself to any other. One
type of binding together of atoms is
called covalent binding. The valence
electrons are shared between pairs of
neighbouring atoms, lowering the poten-
tial energy of the pair and so binding
them together. This binding can extend
throughout the crystal. Fig. 1(a) indicates
such a scheme for say crystalline
germanium. Each atom shares four
electrons with neighbouring atoms and
this completes a relatively stable con-
figuration. In Fig. 1 (b) the same scheme
is shown in a disordered array but to
preserve the binding the bonds are still
linked. The technical jargon says that the
co-ordination number of each atom is
preserved. This imposes constraints on
the short-range order (say over a couple
or so of atoms spacing). To appreciate

$44
32
#

(a)

Fig. 1. Covalent binding (schematic)
(a) crystalline state (b) amorphous siate
(¢) amorphous state indicating dangling
bonds.

Fig. 2. Absorption edge (schematic).
Absorption of light by a crystal against
hight frequency.
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this fully one needs to go to quantum
theory of electron orbitals, but this is
not necessary here. However, over larger
distances disorder prevails and the atom
spacing and positioning become quite
random. A slightly more realistic model is
obtained by allowing for several of the
valence bonds to be broken, or dangling
as they are often referred to. This is
shown schematically in Fig. 1(c). It is
such covalent amorphous materials,
but with more complex structures, that
have been causing most interest since
in many ways they behave like intrinsic
conventional semiconductors. There are,
of course, other amorphous materials
such as amorphous metals. In this latter
case the atoms are bound together by a
sea or jellium of almost free electrons
shared between a large number of atoms.
The binding imposes no long- or short-
range order and the conduction is not
significantly changed between the crysta-
line and amorphous states. At present
these latter materials are not of interest.
Returning to the covalent amorphous
semiconductors, we find further evidence
for the short-range order in the absorp-
tion of certain wavelengths of light. If a

A

A

Dangling bonds

(c)

TAbsomtlon edge

Absorption

hy
(Photon energy)
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photon of light has sufficient energy to
break a valence electron bond in a semi-
conductor then it can become strongly
absorbed by the material. Thus if the
absorption of light shows a marked edge
to it as the wavelength of light is changed
(Fig. 2) then this is evidence of a uniform
binding energy throughout the body of
the crystal. Qualitatively similar optical
effects are found in amorphous and
crystalline material, though often with
different magnitudes. From the existence
of these effects it can be inferred that
there is considerable uniformity of the
electronic structure close to each atom. In
other words there is indeed a short-
range order in the amorphous material.
Now as one of the speakers at the con-
ference asked ‘what is a forbidden gap
but the binding energy of the valence
electrons?’ The absorption edge energy is
indeed one of the ways of measuring the
gap between the valence and conduction
band energies in conventional semi-
conductors. Thus we still expect to find a
similar gap in amorphous semiconductors.
However, although all gaps are forbidden,
some are more forbidden than others! In
amorphous material there are lots of
broken valence bonds. Although annealing
the material can reduce their number,
their density is still very high. It is so
high in fact that any ‘free’ electrons,
introduced by impurities (on the
classical semiconductor basis of creating
electrons) become trapped in these
dangling bonds. As a consequence the
conductivity of the material is not
altered even by an appreciable amount of
impurity in the material. This is in com-
plete contrast to conventional semi-
conductors. These traps have a continuum
of energies and can in some cases fill up
the conventional energy gap. Thus the
density of electron states available to
electrons with different energies can be
drawn schematically as in Fig. 3(a)
There is a continuum of states as found
in conventional semiconductors but also a
high density of localized states forming
tails to the continuum. These localized
states are in effect the broken valence
bonds discussed above. To the electrical
engineer who uses frequency filters
these tails (or tales) appear most plausible!
If one randomly alters the inductances
and capacitances of the periodic chain

(Lefy). Fig. 3. Density of electron states in
amorphous semiconductor (a) non-
overlapping localized states (b) overlapping
localized states.

(Below). Fig. 4.  Electron mobility against
energy.
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of these elements that form a frequency
filter, then one finds that the cut-off
frequencies become diffuse and propaga-
tion is possible for regions extending into
the formal stop band of the filter. Thus
changing the periodic structure of the
crystal in a random way would be
expected to allow a certain amount of
propagation of the quantum electron
waves outside their normal permitted
range of frequencies or energies. The
farther away from the formal permitted
energies the more likely are the states to
be localized (in the filter analogy the
states are a result of local resonances in
the filter structure). These tails of
localized states extend both from the
band of valence electron energies and the
conduction band energies. In some
materials these tails can overlap (Fig.
3(b)) so that the whole gap is filled with
traps. This latter picture is believed to
be the relevant one for the glasses that
exhibit switching and memory”.
Conduction can occur as in a con-
ventional semiconductor. The electron
moves in an electric field and gains
energy, thus moving to a higher energy
state. This is readily possible for elec-
trons in the conduction band where there
is a continuum of empty states above the
electrons’ particular state. It is also
possible in the valence band provided
that there are vacancies, or holes as
they are called, in the occupation of the
upper electron states in that band. These
holes then permit the electrons to gain
energy in an electric field and so allow
conduction. An important difference
between the amorphous and crystalline
state is the magnitude of the mobility.
The increase in disorder implies that the
electrons have many more collisions as
they move. For a given field the electrons’
drift velocity is a good order of magnitude
lower than in the wuseful crystalline
semiconductors. The mobility is then
around 100 cmV/s? for these amorphous
materials. There is a second mechanism
that is called ‘hopping’. In the high
density of localized electron states in the
gap, electrons can hop from one state
to another under the action of an electric
field. However, this hopping process
results in a negligible mobility. We there-
fore arrive at the picture of a ‘mobility
gap’. Although there may be a high

www americanradiohistorv com

Wireless World, January 1970

density of electron states throughout
the energy ‘gap’ in amorphous materials,
none the less the mobility of any electrons
filling those states can probably be
ignored. The idea is shown schematically
in Fig. 4.

Since any free electrons become trapped
by the unfilled valence bonds one is not
surprised to find that these semicon-
ductors only exhibit what is termed an
intrinsic conduction. Conduction only
occurs in proportion to the amount that
the thermal agitation can free electrons
from their bonds. The addition of impuri-
ties makes little effect on this process. The
classical behaviour of an intrinsic semi-
conductor’s conductivity is given by
0 = 0% exp. —(A E/2kT) where AE s
the band gap energy, or close to this
value. This result is also found for
amorphous semiconductors of the covalent
type. An important consequence of this
intrinsic behaviour is that the resistance
of any specimen decreases as the tempera-
ture increases (more electrons produced
to conduct electricity by more bonds
breaking). This leads to thermal runaway
under some conditions and in turn can
lead to negative resistance and switching.

Practical devices

Let us now describe two types of device
that were being demonstrated in experi-
mental form by Energy Conversion
Devices at the Cambridge conference.
They both use films (circa 1 micrometre
thick) of an amorphous semiconductor
known as a chalcogenide glass. The first
type of device is the Ovonic Threshold
Switch, or O.T.S., named after Ovshinsky
who first reported it in 1968. The
threshold voltage is around ten volts
and the off resistance can be as high as
tens of megohms. As the threshold
voltage 1s reached so the current rises to
a few microamps and then switches to
many milliamps. The switching time can
be extraordinarily fast and this leads to
problems in surge currents through the
device that can degrade the performance
if they are not limited. In the ‘on’ state
the device impedance drops to around 100
ohms (all these figures depend on geo-
metry and so must only be taken as
indicating orders of magnitude). The
device then remains in the on state
provided that the current is above a mini-
mum sustaining value of around 10 mA,
or equally the device voltage does not
fall below about a volt. If the current
does fall below this sustaining level then
the device reverts to its high resistance
state. Provided that surge currents are
limited it is claimed that these switches

can be recycled almost indefinitely. The
characteristics for the O.T.S. are shown
schematically in Fig. 5(a). It should be
pointed out that there is evidence against
the existence of a closdy defined
threshold voltage since some workers
find that this varies statistically from one
switching operation to another®. This
point was hardly made at the Conference.

Closely allied to the O.T.S. is the
O.M.S. ‘or Ovonic Memory Switch.
Energy Conversion Devices were exhibit-
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ing an experimental thin film array of
these devices. In this type of device the
conducting state of the glass is per-
manently, although reversibly, changed by
the application of the switching voltage,
which must be maintained for a time
measured in milliseconds. The switch
will then move to its low resistance state
and remain in this state even though the
current and voltage are removed. The
device can then form part of a memory
store. The low resistance state may be
changed back by applying a current of
around an ampere for about 100 micro-
seconds. This then restores the device to
its high impedance state. Fig. 5(b)
indicates schematically the action of this
device. To read the state of the memory
one applies a voltage from a source with a
medium impedance. In the low impedance
state the fraction of the voltage dropped
across the switch is negligible and so a
voltage sensor across the switch can
register zero. In the off state the full
voltage appears across the switch so the
voltage sensor indicates a unity value.
This ‘read’ process can be made extremely
rapid so that at present the memory
could find applications in a ‘read mostly’
or ‘read only’ type of memory store.
Ovshinsky used a material with a compo-
sition of Te,,As, Si,,Ge,, for his switches
and reduced the arsenic content to
around 5% for the memory devices.
However. it is not known or, at least,
reported what determines whether a
device will be a memory, a threshold
switch, both or neither!

The chalcogenide glasses used for these
devices are covalent amorphous semi-
conductors and so exhibit a negative
temperature coefficient for their resis-
tivity. It is natural to think of the switch-
ing as possibly being caused by thermal
runaway. Indeed at the Cambridge
conference evidence was presented that
showed the thermal runaway model
fitted several experimental facts. It may,
at first sight, be thought that such a
mechanism could not account for switch-
ing in the subnanosecond speeds that are
observed with these devices. However,
although the speed of switching is fast,
there is a delay of the order of a micro-
second before the actual switching occurs.
Moreover, it is known that a device with
a negative temperature coefficient of
resistivity will form a current-controlled
negative resistance and in these types
of negative resistances the current tends
to flow in filaments. This bit of physics
can be qualitatively understood by con-
sidering a set of parallel and equal
negative value resistors. If one resistor
takes slightly more than its fair share of
current then its resistance falls and it will
take more current and so on until all the
current 1s going into the one resistor.
Filament formation can imply that the
heat required for increasing the con-
ductivity in the filament need only be very
small. However, although the thermal
runaway theory fits many facts, Pro-
fessor H. Fritzshe maintained that even
with filament formation there was not
enough heat for the filament to reach the

required temperature to explain its low
resistance, as measured experimentally.
It may be that heat causes some slight
reversible structural change so that the
conduction is no longer intrinsic.
Professor H. K. Henisch in another paper
suggested that electrical charge effects
of the carriers could account for the
switching with the current maintaining
a plasma in the switch when in the on
state. The neutral plasma of charge
carriers could imply a high current but
low voltage while recombination of the
holes and electrons would imply that a
minimum sustaining current was required
for the plasma. Elsewhere Professor Sir
Nevill Mott** has suggested that
tunnelling of charge carriers through
Schottky barriers set up at the electrodes
could result in switching. It is safe to
say that at present there is no definitive
theory on the switching effects in these
glasses and indeed it may be a combina-
tion of effects is required to explain the
facts.

The memory type of device is almost
certainly connected with a structural
change of the amorphous material caused
by heating in a filament. A very beautiful
bit of evidence for this theory was given
by Dr. C. Sie of Energy Conversion
Devices in a film shown to the conference
delegates. In a particular material
(As,,Te,Ge,,) the switching time is
very slow and Dr. Sie filmed the device
under a microscope and showed the
filament growing from the anode. On
first applying the voltage, in excess of the
switching threshold, the surface of the
semiconductor changed its reflectivity
slightly accompanied by a current rise.
But then one saw (Fig. 6) a filament
growing slowly from the anode towards
the cathode contact of the device. As
the filament moved towards the cathode
the threshold voltage for current
switching decreased until, when the
filament had fully formed, the threshold
voltage was zero and the device was
perfectly ohmic in a low resistance state.
A microprobe analysis of the composition
of the filament showed that it had
changed its composition from As,Te,,
Ge,, to As,Te, ,Ge,, Temperature
analysis with a micro-radiometer showed
that the material heated as the current
initially started but that as the filament
passed under the radiometer the tempera-
ture dropped. The velocity of propagation
of these filaments could vary depending
on material. Rough orders of magnitude
suggested the variation was between
100 cm/sec to 1072 cm/sec.

Conclusions

It is clear that much technical, techno-
logical, and theoretical work remains to
be done with many elegant experiments
along the way. Some clementary ideas
are clear for the amorphous semicon-
ductors but the rigorous theory on which
to base quantitative work is lacking. For
the practical devices the mechanisms by
which they work are only just emerging.
The memory device is almost certainly
made possible by a change of phase along
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Fig. 6. Schematic of filament formation
in memory device. When the voltage
exceeds the threshold the current increases
(switches on) but the filament 1akes time to
Sform travelling from the anode. When fully
Jormed the device resistance is lowest.

Thus is termed locked on.

a filament; this change being induced by
heating. The switching device is
possibly tied up with a number of effects
such as space charge, heating and contact
conditions. But as one speaker at the
conference said ‘although we look through
a glass, we look through a glass darkly’.
This leaves lots of fascinating questions to
be answered. Indeed switching and
memory devices may not be the only
uses that more knowledge about these
materials could bring. It may be possible
to develop specific glasses to absorb
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harmful wavelengths of radiation or
indeed respond electricaily to other wave-
lengths of light that existing technology
does not permit. The biggest question for
the industrialist is perhaps whether it
will be worth the cost. The Cambridge
conference probably ensured that firms
with a current programme will maintain a
holding programme of work. Then at
least they have a hand in the field to pluck
the flowers if they suddenly bloom in the
spring. The lack of technological know-
how is unlikely to encourage many new
firms to undertake their own research.
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Amateur h.f. band

For many years, amateurs in Europe and
Africa have beenencouraged by the LA.R.U.
Region 1 Bureau to observe voluntarily an
international “band plan” on the h.f. bands
in order to reduce mutual interference
between amateurs using different modes.
While, at times, infringements of the plan
can be heard (particularly the intrusion of
’phone operation into the c.w. segments),
the plan has undoubtedly played a major
role in maintaining orderly operation. The
band plan was modified slightly at the
Brussels 1.ARU. Conference a few
months ago, and is now as follows: 3.5 to
3.6MHz c.w. only; 3.6 to 3.8 cw. and
*phone; 7.0 to 7.04 c.w.only; 7.04t0 7.1 c.w.
and ’phone; 14.0 to 14.1 c.w. only; 14.1 to
14.35 c.w. and ’phone; 21.0 to 21.15 c.w.
only; 21.15 to 21.45 cw. and ’phone;
28.0 to 28.2 c.w. only; and 28.2 t0 29.7 c.w.
and ’phone. Radio teleprinter operation
is recommended around 14.09 MHz.

Application Notes
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Circuitry selected from device manufacturers’ literature

Square-wave generator

The circuit given below operates
over the following five frequency
ranges: 2-20Hz, 20-200Hz,
200Hz-2kHz, 2-20kHz, and > 20kHz.
P, is a coarse frequency control
and P, is a fine frequericy control

13 BAY7

OO Bk gay7

which operates by varying the
hysteresis cycle. Extracted from
“The  Application  of Linear
Microcircuits”, Vol.1, SGS Lid.

General-Purpose Amplifier

The gain of this amplifier is set by
the resistor l?/' 10, Ry = 9% @
X20, Ry = 19k & x50, Ry =

+12V

S22k
12V

www americanradiohistorv com

]
Output

50k £ X100, Ry = 101k Q Typical
drift is quoted as 15uV/°C.
Extracted from Plessey Technical
Communication No. 7.

D.C. microammeter

Below is the circuit of a low
voltage-drop microammeter which
will give an accuracy of 1% at
ambient temperature if a good
quality meter and  accurate
resistor values are used. Variation

10k 10k 10k
-gV¢ +9V
2Zero odjust
;M
Ry
VWAA

V
147k

+9V
y B/w— 2 1mA
3K 9 " sd
‘L HATOS ’
o sy
:_T_"L:h 8 Tout
‘ C11
5,000Pp
Ry -
rses Y - L
L$

D
xta?Am

119

D

of accuracy with temperature is
given as 02%°C. Extracted
from: “The Application of Linear
Microcircuits”, Vol.1, SGS Ltd.
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Magnetoresistance and its Application

Mean-square ammeter and d.c. transformer

by B. E. Jones*, m.sc., Ph.D.

The magnetoresistance effect and the related Hall effect displayed
by a semiconductor under a magnetic field have become of interest
in recent years with the advent of extremely high-mobility
materials.":? Both effects arise from the action of the externally-
applied magnetic field in producing a sideways deflection of the
mobile carriers taking part in the conduction process.

The magnetoresistance effect is a phenomenon in which the
resistivity of a semiconductor material is considerably increased by
a magnetic field whenever the carrier mobility has a large value, for
example in indium antimonide or indium arsenide intermetallic
compound semiconductors. It has been shown that the total
resistance of a rectangular specimen of such a semiconductor
shows a square-law increase at small magnetic fields (up to about
0-3 Tt) and a linear increase at high magnetic fields (Fig. 1 and
Table 1). The magnitude and characteristics of the effect depend
largely on the geometry as well as the material itself.> For suitably
designed components the typical dependence of R5/R, on magnetic
flux density B applies to frequencies well into the gigahertz range.
Wafer-shaped configurations exhibit their greatest sensitivity with
the field perpendicular to the plane surface.

The electrical properties of a semiconductor are usually sensitive
to temperature, and the magnetoresistance effect is no exception.
Resistivity usually decreases with temperature and the larger the
sémiconductor surface area, the smaller the temperature coefficient
In Table 1, one device has a temperature coefficient of —1-8 O IEEs
while a slightly bigger and less sensitive device has a smaller
temperature coefficient of —o-12 %,/°C, both figures at B — o, and
temperature 25°C (these coefficients increase with B).

The linear magnetoresistance effect at relatively high magnetic
fields has been used to produce a multiplying action, particularly for
power measurement from direct current to microwaves.® A
transducer for displacement measurement based on the effect gave a
large output of 5 V d.c. at 500 um displacement, without using
electronic amplifiers, over a working temperature range — 320°F to

~200°F.* A magnetoresistance can obviously be used for mag-
netic-field measurement, particularly weak fields, and has been
employed as a modulator of d.c. currents and voltages, as a contact-
less variable resistor and been applied to a brushless d.c. motor.'

Two further application of magnetoresistances are described
below. In the first case use is made of the square-law characteristic
at low values of magnetic-flux density, to produce a simple clip-on
mean-square ammeter (0-25 A) of very low input impedance
suitable for measuring practically any current waveform. In the

°Electrical Engineering Laboratory of Manchester University
1T is the symbol of the tesla, the SI unit for magnetic flux density (= 10* gauss)

Table 1

Characteristics of Magnetoresistance Elements

Ru/R, factor Temp. coefl. at

Type R, at 25°C (Q) B 037T,25°C B =0, 25°C (°,/°C)
FP28D470 470 3 1-8
FP17L100 100 1-9 -0-12

Note. The magnetoresistance elements are indium antimonide type made by
Siemans & Halske A.G. and are obtainable in the U.K. from R. H. Cole Electronics
Ltd., 7-15 Lansdowne Road, Croydon, CR9 2HB.

10 -05 0O os 10T

[ je 4—»1

[ B [ oo

! X (Thickness 0'55)
\

Semiconductor

, surface

Type L

== (Thickness 0-5)

Lo

Dimensions in m.m.

1 )
Magnetic tiux density (8) —»

Fig. 1. Magnetoresistance relation Rg/R, as a function of the
magnetic flux density B for 1wo commereial devices.

second case, magnetoresistance is used as a magnetic-flux error
detector in a feedback circuit to provide a simple d.c. transformer
(o-1 A) for clip-on purposes.

Mean-square ammeter

The circuit used to test the mean-square ammeter scheme employ-
ing magnetoresistance is shown in Fig. 2. A gap is cut in one half of
the small ferrite ring sufficient to take magnetoresistance R,
mounted with silicon grease on a thin copper plate (the airgap also
linearises the relation between magnetic flux and cable current;
actually flux density in the ring
120
(e + 1)

where [ is cable current, /; and /; are mean length of magnetic
circuit and airgap width respectively in metres, and u is the ferrite
magnetic relative permeability). To allow temperature compensa-
tion a second magnetoresistance R, is similarly mounted on the
plate, but situated outside the niagnetic circuit. To provide a
meter deflection linearly related to change in R, caused by flux
changes, both R, and R, are connected in a bridge circuit whose
other two arms are current sources and the choice of out-of-
balance detector (resistance Rq) depends on accuracy and rugged-
ness required. The current sources are provided by two silicon
transistors in a long-tailed pair arrangement with a well-defined
voltage on the bases. With flux at zero (/ — o), potentiometer P,
can be adjusted to balance the bridge.

For low flux densities R, = R, - KI?, and for the case I - i
$in wt, it has been shown* that, considering only first-order terms,
the mean detector current is given by the expression

K1, i 3K i
| — 55/ (Ra + Ry + Ro)

assuming I, = I,R,/R,, where I, and I, are the collector currents of
transistors T, and T, respectively. It is evident that the detector
current is proportional to the mean-square current 12/2 in the

WwWWwWWw.americanradiohistorv.com
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Fig. 2. Mean-square ammeter circuit. Fy = type A,
manganese zinc ferrite (Ferroxcube toroid FX 1322)
(id. = 635 mm, Iy = 2:76 cm, Iy = 0°59 mm, pmin 100).

Ty, Try = type C444 transistors (SGS Fairchild). Ry, R, = type
FP28Dy70 magnetoresistances (see Fig. I and Table 1).
+9V
2:2k
51V
Zener
diode
oV

Fig. 3. Bridge containing compensating resistor Ry.

cable, provided the term after the minus sign in the expression forlq
is small. With R, ~ R, ~ 470 Q, K ~ 004 Q/A?, so that for 2%
accuracy when i2/2 = 2§ A, Rq should have a value of about 900 Q
and I; ~ 15 pA if I; =~ 1 mA (this value for I, restricts magneto-
resistance dissipation to about 1/2 mW).

To check accuracy and linearity of the magnetic circuit a high
impedance d.c. galvanometer (Rq = 12kQ, 2 A f.s.d.) was used as
detector in the circuit of Fig. 2. There was less than 1%, inaccuracy
in the overall square-law characteristic for full-scale deflection
when Ir.m.s. = 25 A at 50 Hz (the maximum flux density was only
007 T). The impedance of the ammeter is inductive, given by that
of a single-turn on the magnetic core. With the core of Fig. 2, at
50 Hz, X, ~ 6 uC.

Alternative arrangement

If it was desired to use a cheap standard rugged moving-coil meter
as indicator at some distance from the point of measurement, the
arrangement of Fig. 3 could be used. In this, Ry is a fixed
compensating resistor in the branch of the bridge which contains
the active element R, ; Ry is also connected to the output circuit of
the d.c. amplifier. The input of this amplifier is connected to
the output of the bridge and the amplifier output current 1, passes
through Rj.

When a cable current () is present, the bridge is unbalanced, a
voltage ¢ is produced at the amplifier input and generates the
current im. This current causes a compensating voltage at the
terminals of Rx which is opposed to the error voltage generated by
the change of resistance R,. The current i, increases until these
two voltages balance. It has been shown* that

im = VKI*2R«{Rx + Ro)
provided
[2(Re + Ro) + KI?)/A < R(Rx + Ry)

R, = Ry + KI*, V is the battery voltage across the bridge and
A — ip/e is the amplifier gain. Thus ip is independent of A4 and
linearly related to 2 so that a milliameter M will indicate the mean-
square of the cable current. It is clear that R can be used as a
range change control.

D.C. transformer

The alternating current transformer employs a large number of
turns to keep small the magnetizing current required to produce the
magnetic flux that opposes the flux produced by the current to be
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measured. Thus overall the current ratio of the transformer is
accurately defined in terms of the turns ratio of the windings. The
principle of minimum flux change has the advantage of operating
the magnetic core material in a small fixed region of its magnetic
characteristic, so that nonlinearity in this characteristic has
negligible effect on performance. The principle has been used for
direct-current measurement by employing magnetoresistance to
measure d.c. flux.

The basic circuit employed to test the idea is shown in Fig. 4. A
square ferromagnetic circuit containing an airgap and winding
surrounds the insulated cable whose direct current isto be measured.
Two magnetoresistances (R, and Re) are attached with silicon
grease to a thin copper plate to equalize their temperatures. They
are connected in series and driven by a diode low-voltage source
(V4) to restrict dissipation. The active resistance R’ is in the
airgap, while the temperature compensating resistance R, remains
outside the gap. Because of the square-law charactenistic of R" it 1s
necessary to operate it at a constant bias flux density (Bx), and this
is produced by a stable fixed current (/i) in the feedback winding
(wn.

If a direct current (I) occurs in the cable, a change of flux will
occur in the magnetic circuit, R’ resistance will change, as will the
voltage (V) at the connecting point of R, and R,. This voltage on
being amplified by A and applied to resistance R, will produce a
current (Iy) in the feedback winding (W) so as to produce a flux in
the magnetic circuit to oppose the original flux produced by /.
If the gain in the flux detector circuit and the voltage gain (A) are
high, then the resultant flux change in the magnetic circuit will be
very small, and 7 and I, will be simply connected by the expression
I = NIy, where N is the number of turns of the feedback winding.
The current I; can be measured by means of a d.c. ammeter in
series with the output of the amplifier.

The integrated amplifier has high' gain (about 45,000) and
produces a noise voltage of about o5 'V referred to its input, so it is
Tecessary to use a 0'50 uA meter in a low-pass filter circuit. When
I — o, zero meter deflection is obtained by adjustment of a stable
offset current ;.

It has been shown* that I and I, are in fact related by the
expression

1

1
7 7 NI+ 1/K)
where

NAR.PB:
VdRmRe'(It,'ll- + /g) x 397

the open-loop gain, P is the dissipation in R, /i and /; are mean
magnetic-circuit length and airgap width respectively, and p is the
ferrite magnetic relative permeability. With values N = 500,
A ~ 45,000, Re~ R,/ ~100 Q, P~1 mW, By~o006 T,
Va~o07 V, Rm~ 500 Q, Iy =187 cm, l; = 089 mm and
p ~ 1,000, K has a value of about 10.

The amplifier gain fall-off is arranged to start at about 20 Hz

K

The magnetic circuits for the mean-square ammeter (left) and the d.c.
transformer (right) are shown here. The magnetoresistances are
also visible, but in operation one would be in the air gap.
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Fig. 4. Direct-current transformer. The basic circuit diagram

(a) has R.', R. = type FPr7L100 magnetoresistances (see Fig. 1
and Table 1). All diodes — silicon, type ZS72 (Ferrants).

F = manganese-zinc ferrite, grade As (1, — 0-89 mm,

li = 187 cmy p = 1,000 (Ferroxcube U-cores FX1795).

W = 500 turn (N) winding of 24 s.w.g. A = 45,000 + 50°

{ MCr709CP integrated amplifier, Motorola).

to reduce noise and avoid instability problems. With full-scale
deflection on. the meter when / = 1 A, linearity is much better
than 1%, above I — 0-2 A ; below this value amplifier nonlinearity at
low signal levels has some effect. Wide variation in the cable
diameter and position of cables in the magnetic circuit has no
noticeable effect on readings. The input impedance of the trans-
former is very low by virtue of the effective high reluctance of the
magnetic circuit. The current indicator could be at a considerable
distance from the rest of the circuits.

Temperature effects
In both the experimental circuits utilizing magnetoresistances
described above, the limit to current sensitivity and measurement
accuracy is primarily fixed by drift, due to amplifier drift and
magnetoresistance temperature dependence. Low temperature
coefficient magnetoresistances, operated with minimum self-
heating in compensating balanced arrangements should be used,
and if necessary further temperature compensation can be achieved
by a series thermistor or a parallel metal resistor. Amplifier drift
can be reduced by using a d.c. chopper amplifier arrangement.
The experimental circuits described indicate two further useful
applications of magnetoresistances. Both circuits are relatively
simple and are useful for measuring currents in insulated cables by
clipping a measuring head on to the cable. The mean-square
ammeter is suitable for measuring practically any current waveform,
while the direct-current transformer will measure low-frequency
curtents (for example, less than 10 Hz) where ordinary current
transformers are inadequate.
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Announcements

“U.H.F./S.H.F. Techniques is the title of a course
of six evening lectures to be held at Norwood Technical
College, Knight’s Hill, London SE.27, commencing
February 3rd. Fee 15s.

M.E.C.-Electrosil Merger. Miniature Electronic
Components Ltd, of Woking, has been merged with the
Electrosil Group and all future enquiries and orders
should be placed with Electrosil Ltd, P.O. Box 37,
Pallion, Sunderland, Co. Durham.

Compat Telecommunications, a wholly owned
subsidiary of Compat Corporation of New York, has
established offices in' Woolmead House, Woolmead,
Farnham, Surrey, to handle all of the business of its
parent company outside the U.S.A. Compat are
manufacturers of computercontrolled data communi-
cations equipment,.

Radiatron Components Ltd has been formed to
operate in association with Radiatron Ltd and to deal
with a wide range of components. It will handle the
Elma range of collet knobs, stud switches, Elmaset
instrument cases and readout counters. Both
companies will operate from 76 Crown Road,
Twickenham, Middx.

Racal Electronics and Kelvin Hughes have agreed to
work in partnership on a range of h.f, s.s.b. marine
radiotelephones. Racal have a contract from Kelvin
Hughes for the design and manufacture; Kelvin
Hughes the world-wide marketing of the products.
Industrial Control Systems Ltd have moved to
78-90 Clarke Road, Northampton. (Tel: Northampton
32417).

The Crawley offices and laboratories of Pye Unicam
Ltd have been transferred to the company’s head
office at York Street, Cambridge, CB1 2PX.
Microwave & Electronic Systems Ltd, of
Midlothian, Scotland, has moved its sales office to 66
Tilehurst Road, Reading, Berks. (Tel: Reading
581937/8.)

G. A. Stanley Palmer Ltd have been appointed sole
U.K. agents for the range of miniature electrolytic
aluminium capacitors manufactured by the
International  Electronics  Corporation  of Long
Island, N.Y.

Hayden Laboratories Lid, East House, Chiltern
Avenue, Amersham, Bucks, have been appointed
exclusive U.K. agents for Spinner GmbH, of Munich,
W. Germany, manufacturers of radio frequency
connectors, directional couplers and other specialized
items associated with radio-frequency cables and
waveguides.

Nobel Electronics, of Welling, Kent has signed a
three-year agreement as sole UK. and European agents
for Plastic Capacitors Ltd, Maydown, Co. London-
derry, N. Ireland.

Monuclair Electronics Inc, of New York, have appointed
G. A. Stanley Palmer Lid as sole UK. agents for a
range of magnetic reed relays and switches from the
General Reed Company.
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Low-distortion Bias and Erase Oscillator

Evolving a current switching design to give a predictable and stable

output level and with no trimming requirem

by D. Griffiths, Ph.D.

The design of a good bias and erase
oscillator for a tape recorder is not easy.
For stable biasing a constant output
voltage is required, yet any limiting
action in the oscillator must not be
allowed to distort the sine-wave drive
since this would increase the background
tape noise. The circuit should be
efficient. so that the least. expensive
semiconductors can be used and, ideally,
it ought to be designed to work straight
off without any complex setting-up
procedures, especially those required to
minimize the distortion.

The oscillator was required to operate
a Ferrograph Series 6 tape deck but using
the procedure outlined below it should
be possible to alter the component
values to make it suit almost any other
recorder.

Specification

The Ferrograph handbook gives the
inductance of the two-track FE16 erase
head as 1-smH (per track), requiring
8omA at 27-30V and 68kHz; the record
head only requires about smA at I sV.
The power required from the drive
circuit is fortunately not 0:'o8 X 30 = 2°4
watt but depends only on the losses in the
heads; a perfect inductor can not have a
net dissipation of energy. Since the
erase head has a mu-metal core it is only
useful to measure its loss under actual
working conditions, for it is quite
hopeless to try to extrapolate data on
iron-cored inductors.

In the absence of a suitable measuring
bridge the losses in this head were
assessed by observing their damping
effect on a tuned circuit resonating at
68kHz with 30V across it.

The inductance of this test circuit
should be less than, say, one fifth of that
of the tape head so that the resonant
frequency is not too greatly changed by
the extra head inductance, but the wave-
form need only be roughly sinusoidal.

It was found that each winding of the
FE16 head introduced the same damping
effect on the test circuit as did a 3.3k Q2
resistor. Under operating conditions in a
parallel resonant cigcuit the head could
thus be thought of as a perfect 1-smH
inductor in parallel with a 3-3kQ

resistor, resulting in power dissipation
of about 0-25 watt.

At this point one has to face firmly
the problem of ensuring a constant out-
put voltage. The necessary limiting
action can use the “curvature of the
characteristics” of the active circuit
elements but designability is sacrificed
and well stabilized power supplies are
required to maintain operation in the
critical region. Some form of ag.c.
could be employed but amplitude over-
shoot at switch on must be avoided.
This is also a problem with thermistor
stabilization. The alternative scheme
chosen here is to send constant current
pulses of a suitable shape through a tuned
circuit coupled to the tape heads and
rely on a reasonable Q value 1o reduce
the harmonics sufficiently. This filtering
is more effective than one might imagine
since the harmonic amplitudes decrease
with increasing order, while the attenua-
tion of the tuned circuit also rapidly
increases with rising frequency. With
transistors or valves it is a simple matter
to generate well enough regulated driving
pulses for this application but the
feasibility of the scheme depends entirely
on maintaining a good Q in the filter
despite the loading of the losses in the
tape heads.

Current switching

Ideally the reader should now turn up
Wireless World for November and
December 1962 to an article by R. C.
Foss and M. F. Sizmur which gives an
admirably lucid account of current

ent for low distortion

switching sine wave oscillators. Their
first diagram is reproduced here as
Fig. 1 and is a good starting point.
When the current generator is first
connected to the tuned circuit the voltage
at point (A) will swing below +E with a
period governed by the resonant fre-
quency. The size of this swing depends
on the losses in the LC circuit, as well
as the magnitude of the drive current.
Eventually the voltage at (A) swings
back up towards +E, even with the
constant current generator still con-
nected. When the voltage across the
resonant circuit is zero (i.e. when the
point (A) is at +E again) we choose 1o
switch the current supply into a bypass
resistor Rpp. The point (A) then
continues its upward voltage swing and
but for the losses this would take it as far
positive above +E as it had been below

E half a cycle earlier; the current
generator has infinite output impedance
and cannot load the LC circuit. When
the voltage at (A) eventually falls to + E
again we reconnect the current supply
to the tuned circuit and the cycle repeats.

As a step to a practical realization
Fig. 2 shows the next stage of complica-
tion and is also from Foss & Sizmur’s
article. Here the tail current [. is
alternately switched between the transis-
tor and the diode by the action of the
voltage induced in the base winding N»
which is coupled to the tuned circuit.
As indicated, a phase reversing con-
nection is necessary so that when the
point (A) is below +E the base end of
N is positive with respect to ground and
the transistor conducts as required.
But for this base winding voltage and

L = R|°ss Rbp
(A)—+
S
volts at
(a) TN~/ NTtE l‘t
Current | ' l
in coil =
=

Fig. 1. Principle of a current switched
LC oscillator.
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Fag. 2. 1l current 1s switched
between the transistor and the diode.
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Ve, the tail current driving the LC
resonator would be E/R;. The tuned
circuit is only lightly damped by the
transistor as ‘the collector is a high
impcdance point.

In Fig. 3 the diode is replaced by
another transistor with its collector
connccted to a similar LCR circuit as
that on the left hand side. Except for the
brief instant of current changeover, the
tail current flows only through either
Try or Tr,. Whichever transistor is off
will have its collector above +E while
the other collector is equally below +E.
‘That is, the voltages at (A) and (B) see-
saw about the positive supply rail.

It is now only a small step to the final
arrangement shown in Fig. 4. A single
tuning capacitor is employed across a
centre tapped inductor which has an
additional winding to provide the
required bias and erase voltages. As
only a positive supply rail was available,
the bottom of the tail resistor is connected
to ground and the centre tap of the base
winding supplied with a suitable potential
stabilized with a zener diode. A pair of
plastic encapsulated transistors 1s used
for each switch to give the collector
dissipation required when both erase
heads are simultaneously connected in
two channel operation. The 15Q emitter
resistors help to equalize the current
in each pair and are useful inspection
points at which to observe the individual
current waveforms. The 2:2kQ base
resistors are a personal whim to reduce
possible excessive base currents when
trying out the prototype.

We choose to make the reference volt-
age defining the tail current about 2:5V
above common. There are two reasons
for using such a small value. First, that
the collector voltages can have a large
excursion which will entail a lower step-
up ratio to achieve the desired output
volts and hence a lower reflected loss
from the heads, giving a better Q factor
in the filter. The second reason is
connected with reducing the output
distortion, as discussed later.

To see if the negative going excursions
are bottoming the transistors one does
not check the voltage waveform at the
collectors (!) since the flywheel effect of
the high Q tuned circuit dominates the
response; it is more useful to examine the
tail voltage across R; as shown in Fig. 5
and look for the ‘dents’ indicated. It
must be remembered that during the off
half cycle the transistor experiences a
maximum collector voltage equal to the
supply plus the amplitude of the down-
ward swing. 12V r.m.s. is about the
maximum reasonable collector excursion
with the circuit values shown in Fig. 4.
The maximum collector voltage is thus
about 22 + (12 X 1-4) V. Even allowing
for a peak emitter voltage of 3V (see
Fig. 5), this uncomfortably exceeds the
maximum recommended V.. = 30V of
the 2N3704 transistors used in the
prototype.

If the tail current is assumed to be
constant during each cycle, the collector
dissipation can be easily calculated once

the mean collector-emitter voltage is
known over the conducting half cycle.
Since the average value of a half-
sinewave is 0-64 times its peak value and
if the collector peak swing is 12 X /2
volts, then the collectors are on average
12 X +/2 X 064 = 11V below 22V
when conducting, ie. 11V. When
operating, an Avo indicated 2-6V d.c.
across the tail resistor, giving a tail
current of s2mA. On  average,
Vee =11 — 26 = 84V and if the
current is equally shared between each
pair of transistors, the mean collector
dissipation is 8:4 X 0'0§2 X 0'§ X0'§ =~
11omW, with the second factor of o-§
arising from the on-off time ratio.

If the two erase tracks are in use
together, the extra drive can be achieved
by suitably reducing the tail resistor and
there is still a reasonable margin of
collector dissipation in hand. This
circuit is not very efficient in terms of
power consumption; the four transistors
dissipate ~ 450mW to overcome a head
loss of 250mW.

Although a good L/C ratio is needed
to minimize losses in the tuned circuit
primary, the maximum allowable primary
inductance is set by the Q value which
has to be maintained in spite of the
damping effect of the tape head losses.
With a 1:2 step-up ratio between
primary and secondary the equivalent
loss resistance of 3-3kQ looks like 82002
across the primary circuit. If the circuit
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shows a Q wvalue of Q; at resonant
frequency wy, the dynamic resistance of
the circuit is QuwsL. Clearly, in this
case, we need QswsL <820().

Now how much Qy is needed? Foss
and Sizmur show that with square
current pulses the ratio of the nth
harmonic voltage V', to the fundamental
V, is given by:

Va 1
Vi (@ —1).0r

As a square wave can only generate
odd harmonics, the third order one will
be the principal component and with
Q = 10 its amplitude will be 1-259% of
the fundamental. Since it is planned to
use something a little less brutal than
square driving pulses, this Q value
should suffice. For operation at 68kHz
this fixes L at o2smH. A 3omm
diameter ferrite pot core, Mullard
LA 2202, was used (with a permeability
of 63) giving tmH for 60 turns. The
primary was wound in bifilar fashion to
give 30 turns centre-tapped, with 60 turns
on the secondary. 28 s.w.g. enamelled
copper wire was used for both windings.
The working flux density in this applica-
tion is in the region of 50-100 gauss.

The tuning capacitor has to be larger
than the value required to tune the
o-2smH primary inductance to 68kHz
since the inductance of the tape head is
reflected into the resonant circuit with a
magnitude reduced by the square of the

Try | Ottt | On
Try 1+ On + Ot |

e Wy oft | on | Tr,

=
Fig. 3. Diode of Fig. 2 replaced by second transistor.
30V rms.
60t
» LA 2202
r.ms. e 5t e 15¢ +22V 2N2704
L
L1 )
57n
S5k

Stk
25V J
-=500u

B = 36&0
A rs by
2N3704 50 2N3704 /1‘

0AZ?203 -
(6-4V)

Fig. 4. Pracrical oscillator circuit.
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step-down turns ratio; the total induct-
ance is thus lowered since “inductors in
parallel add like resistors in parallel”.
The secondary winding itself does not
behave as a separate inductor since the
induction in it is solely determined by
that needed to balance the primary
applied voltage. If the a.c. voltage
across a coil does not depend on the
rate of current change through it, then it
does not have inductive properties.

Although Ferrograph quote a nominal
erase inductance of 1-smH, their
suggested operating point of 8omA and
30V r.m.s. indicates a working induct-
ance more like 0-9mH. As the Vinkor
pot core was used without an adjuster, its
inductance would be about 109, below
nominal. Together with the slight
contribution from the recording head,
the total effective inductance would thus
require about 5I1,000pF to tune it to
68kHz; in practice 10% tolerance
47,000pF and 10,000pF capacitors were
used in parallel. If tuned filters are used
as bias rejectors in the recording
amplifiers, it will be important to keep
the same bias frequency on single and
two track operation. The extra
inductance of the second head would
lower the frequency further and a
suitable extra tuning capacitor would
have to be switched in.

It must be confessed that there is a
little bit more complication in Fig. 4
than was admitted in earlier paragraphs
and this concerns the shape of the
current pulses. A square pulse with its
sharp edges is obviously a rather poor
approximation to the required output
waveform and something a little more
sinewave-like would ease the filtering
problem. Now one cannot go to the
limit and use an exactly sinewave
current drive derived from the output
waveform as there is then no limiting
action, other than unintentional clipping
and bottoming, etc. As a compromise
we use a current pulse which is “partly
square and partly sine”. This is
illustrated in Fig. 5 which shows the
alternating voltage waveform across the
soQ resistor, superimposed on the
calculated d.c. level which could not be
observed with the a.c. coupled scope
available.

The squarewave part of the current
waveform is developed by the long tail
switching action; the sinewave part has a
similar amplitude and is derived from
the filtered output. This is achieved by
giving the base windings a suitable
number of turns so as to inject an
appropriate amount of sinewave signal
in series with the steady d.c. reference
level. However, one must be careful in
selecting the amplitude of this a.c.
component otherwise the maximum
reverse bias rating of the emitter-base
junctions will be exceeded and extra
protective diodes will be needed; the
reverse emitter-base rating for the
2N3704 is given as § volts. It is
important to recognize that the ‘oft’
base junction sees both base windings in
series generating the reverse voltage.

155V (cal)
-- - 1 ov

- e —-
One output cycle

Fig. 5. Waveform across tail resistor.
¢Dents’ in the peaks indicate that the
collectors are bottoming.

33k 2k I3k 2k

™M
voltmeter
0O-25usec
rise time

Fig. 7. Twin-T filter for 68kHz.

Fig. 6 shows the base of Tr, + V' above
Ve derived from the zener diode.
But for the V. of this ‘on’ transistor
and the voltage drop across its 15%2
emitter resistor the top of the tail
resistor would also be +Vp above its
d.c. level, taking the emitter of Tr, with
it (in the positive going direction).
Meanwhile the voltage — V), on the left
hand base winding is holding the base of
this transistor down — Vp below Vs

The 1-55V d.c. level in Fig. 5 assumes
a Vpe of 007V and allows for the two
158 resistors in parallel. The mean
level of the a.c. component is
1'8 X 064 = 1'15V and thus an Avo on
a d.c. range across the tail resistor
should register (1-55 + I'15) = 2'7V.
This agrees well with the 2:6V observed.
Evidently the steady current component
1s 32mA and the r.m.s. a.c. contribution
is 2smA. In a Fourier representation of a
square wave, the first harmonic has an
amplitude of 4/ times the amplitude of
the square wave. Adding these two
contributions to the voltage developed
across the dynamic resistance seen in the
primary circuit, one can estimate the
loss resistance at §70£2, corresponding to
a working Q of 6—which is rather
below the design figure.

The SsoouF reservoir capacitor in
Fig. 4 ensures that the oscillations decay
smoothly when the circuit is switched
off, thus helping to keep the tape heads
demagnetized. The decay time is
o-s-1s. Switch S, is controlled by the
deck selector knob and operates via the
series 2N3704 to minimize peak current
through the switch contacts. The 220
resistor ensures that the initial charging
current of the soouF capacitor does not
greatly exceed the maximum transistor
current rating of 8oomaA.

Performance

After all that story, how does it do its
job? The amplitude of the output
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[\ t+Vb (neariy)

L

Fig. 6. How base-winding voltages add
to build up reverse emitter-base
voltage.

a
0-06% input

L4

I -
One cycle

Fig. 8. Residual waveform at the base
winding after passing through the
twin-T filter.

slowly increases by 2-39%, during the first
half minute or so after switch on and this
is probably due to heating of the transis-
tors. A 40°C rise in junction temperature
would lower V. by about gomV and
thus increase the standing tail current
enough to account for this observed rise
in output. This effect could be reduced
by increasing the tail voltage, remember-
ing to add diodes to protect the base-
emitter junctions from excessive reverse
voltages arising from the necessary
accompanying increase in sine wave
drive. It is doubtful if the present small
change in biasing could possibly be
detected by its effect on the recorded
signal. Changes in the supply voltage
only slightly affect the oscillator output
as might be expected; a 10% reduction
in supply potential reduced a 28V output
by just under 1'5%.

In the absence of a wave analyser, a
simple passive twin-T rejector was used
to filter out the fundamental to see what
was left. Fig. 7 shows the filter circuit,
and Fig. 8 shows a sketch of the residual
signal from the 16V bias at a recording
head on single channel operation. The
amplitude of this residual is 0:06%, of the
input level and appears to be largely 3rd
harmonic as expected. A sine wave
input of 3 x 68kHz to the filter was
attenuated by about 7dB as seen on the
voltmeter, so it seems likely that these
distortion products do not have an
amplitude exceeding, say, 0-2% of the
fundamental. This seems quite satis-
factory and shows that the idea of using
current pulses with the ‘“edges rounded
off” does indeed greatly reduce the
output distortion while still retaining an
adequate stability of output level. With a
working Q of 6, square drive pulses
would have given a 3rd harmonic com-
ponent an order of magnitude greater
at 29, of full output. Judged audibly, the
tape hiss is very low and BASF double
play tape on the Ferrograph appears to
give a peak signal-to-hiss ratio in the
upper fifties of decibels.
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Industrial Telemetry

Some recent supervisory and control schemes

l)y R. E. Young

The early 1960s saw major developments
take place in industrial telemetry', largely
as the result of the wide introduction of
solid-state equipment and digital
techniques. Rapid expansion then
followed in step with the accelerating
demand for these forms of automation
backed by the extremely high reliability
that they had been shown to give.

Much of this expansion occurred in
the public utility field, authorities being
strongly influenced in their policy by the
almost overwhelming growth of “service”’
distribution networks, e.g. for electricity
and water, and the increasing cost of
manning them in the conventional way.

In general, the economy shown by the
adoption of supervisory telemetry
methods increases with the size and
complexity of the project. Furthermore,
the most favourable conditions for setting
up such remote control systems are
usually found with high concentrations
of population and industry.

Thus in a large scale installation for
electricity supply in the Far East control
is exercised over the distribution network
for the urban area of Kuala Lumpur,
three bulk supply stations and a total of
fifteen substations being covered by the
first phase of the scheme.

Recently commissioned, this is a
classical digital supervisory system with
time-division multiplexed telemetering
and telecontrol, and employing the
interrogation /reply, or responder, tech-
niques which are used almost exclusively
for this work}. With time-division
operation, each information source is
scanned in turn, and in these systems this
1s achieved by interrogating each source
in terms of the unique (digital) address
allocated 1o it.

Measurement or equivalent data
points are grouped in blocks of addresses
according to priority, so that the period
which elapses between successive scans of
a given point represents the “‘updating”
ume for its particular address block. With
the exception of control functions, the
various groups of addresses are
interrogated in accordance with a
pre-determined scan cycle, system
programming being arranged to interlace
these addresses within the overall scan
period. Typically, an updating period of
11 seconds is realized for some 80
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Control room at the Shell shore terminal at Bacton for their North Seas gas project.

measurement  addresses; while alarm
indication (e.g. for abnormal transformer
oil temperature), carrying more urgency,
is given a block updating time of $§
seconds.

Control instructions are also sent out
by interlacing, but this is done by
interrupting the routine scan cycle and
thereby extending it for the additional
ume-sharing to take place. The same
system word format is used for the
control ‘‘way’ addresses as for
monitoring, and also in both cases the
encoded replies sent back from the
outstation follow the same pattern.

Obviously, measurements and moni-
toring information generally must be
presented as far as is possible without any
likelihood of there being any ambiguity
or misinterpretation of the intelligence. It
1s of interest that the network electrical
measurements, viz. voltage, power,
reactive power and current, are displayed
in analogue form on conventional d.c.
moving-coil meters. This involves the use
of an individual digital-analogue
convertor for each meter as the incoming
signals are handled digitally throughout
the logic system. It may be taken that the
factor of additional cost is considered
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more than offset by the advantages
accruing from working with a familiar
form of display. Also it may be noted that
the eight-bit binary number d.a.c.s which
are employed, and are of the “successive
approximation’ type, act as information
stores over the measurement updating
period.

Communication between master and
outstations i1s by “four-wire” working
using special modems* developed to give
maximum speed data transmission over
nominal 3kHz bandwidth circuits. These
links are set up either in existing pilot
cables where suitable spare cores are
available or in the main communication
cables run along the power network
routes. Protection against extraneously
induced high voltages is provided at all
station line terminations by lightning
arrestors and isolation transformers.

The other main area of application for
supervisory telemetry systems is the
monitoring and control of oil and natural
gas pipe line schemes. Here inaccessibility
of wellheads and pumping stations is a

modulaior-demodulator (unit ““four-wire”

working demands two conductor pairs, one for “go”,
one for “return’’
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Helical aerial supplied by C & S Antennas Lid for the North Sea gas radio links.

major driving force in the adoption of
such schemes; these conditions, compared
with those associated with most public
utility networks, tend 1o impose more
severe restrictions on the choices open to
the telemetry system designer. Thus with
projects such as the North Sea
installations, the virtually inescapable use
of radio links produces a ‘‘design
constraint” which affects the whole
system.

The same basic time-division digital
techniques are employed, however, for
these installations as for the public utility
networks; and logic circuit blocks and
address-reply methods are essenuially the
same. The telemetry installation for the
B.P. group of wells in the West Sole field’
is typical of such practice for North Sea
operations, the outstations on the
project’s three wellhead platforms—*“A”,
“B*” and ‘“E1”——being under the
supervisory control of the shore station at
Easington, Yorks. As commissioned, the
system capacity is 22 measurements, 120
monitor and alarm indications, together
with 41 well control functions; the
routine scan updating time is 25 seconds.

One of the main system operational
requirements arising from its production
control funciion is the calculation of
mass flow for each of the eleven wellheads
involved. These corrected values have to
be obtained in terms of differential
pressure type flow measurements and
corresponding manifold pressures; and
initially a study was made of using an
individual analogue computer at each
wellhead. However, it proved possible to
centre this function on a single digital
computer which is fed with the data in
digiuzed form, and which gives flow rates
as a 3-digit numerical indication up to a
maximum per wellhead of 59.9 million
cu.fi. /day.

In general, measurements are displayed
on the mimic control panel with
three-digit representation for temperature
and four for pressure, a “scaling” facility
being incorporated in the transfer from
binary code input to the decimal reading
output. Accompanying this implied
degree of resolution, a 12-bit format is
used for both addresses and replies, each
carrying three additional parity bits for
error checking. With the ‘system
parameters obtaining in this case, the
address /reply cycle time becomes 570
milliseconds. For transmission over the
radio links, the address and reply pulse

trains are converted in a frequency shift
keying modem to a “tone” input for the
transmitter— 2.3kHz for binary ‘0’ and
2.7kHz for binary ‘1.

The u.h.f. radio link scheme adopted
for this project operates in the 460-MHz
band and inevitably invites comparison
with the offshore wellhead control scheme
at Das Island in the Arabian Gulf (Umm
Shaif oilfield). Described originally in
1964°%, this employs a microwave, 3cm (X’
band) link based on a commercially
available transmitter magnetron with a
rated peak power output of 2.5 kW in the
centre of the band. The main point of
interest in the present context is that in
this eardier scheme a single transmitter is
used with radiation from a ‘‘cheese”
reflector giving a half power beamwidth
of about 40° in azimuth to cover the
fan-like sector in which the wellheads are
grouped.

In contrast the North Sea u.h.f. system
utilizes a two stage ‘‘hand-on”’
arrangement for signal transmission
between wellhead platforms. The primary
link is established between the Easington
master and the outstation on platform A,
working between this platform and both
platforms B and E1 being on a
“broadcast” as distinct from a beamed
mode. Thus the transmitters on B and E1
operate on a shared frequency, and, in
order to avoid radiating together, ‘“‘come
on the air” only when their own plant
addresses are received.

Helical aerials mounted on 200-ft
towers are used for transmission and
reception on shore and at the platforms.
The 11-tum helical elements, made by C
& S Antennas Lid, have a rated
beamwidth of 30° to half power points
with a v.s.w.r. of 1.5 over the operauing
bandwidth of 400-500 MHz.

The radio link equipment iself is
solid-state throughout; Standard Tele-
phones and Cables type HTR20 fum.
transmitter /receivers being employed with
a nominal transmitter power output of 5
watts. This output is obtained from a
varactor tuned to act as a trebler stage
fed at 133.3—163.3MHz from two
preceding trebler stages which have a
modulated input at 14.8—17.8MHz.
This latter input is obtained from a
two-stage phase modulator with crystal
oscillator reference drive. Two stages of
amplification are interposed between the
modulator and the first set of treblers
which is followed by three more stages of
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amplification to give the input to the final
varactor trebler. A tunable bandpass filter
is placed in the output from this varactor
stage to act as a harmonic suppressor.

In the double superheterodyne
receiver the first mixer is preceded by a
two section bandpass filter and two stages
of r.f. amplification. The bandpass filter is
largely responsible for the degree of r.f.
selectivity and second channel rejection
achieved. A single crystal oscillator feeds
both mixer stages, the higher local
oscillator frequency required for the first
mixer being obtained by multiplication by
six (doubler followed by trebler). This
avoids the production of spurious beats
which is possible with two separate
oscillators, “‘spurious responses” being
given as below —=80dB. Intermediate
frequencies are 70MHz and 10.7MHz
with an initial local oscillator frequency
of 55—68MHz, fed 1o the second mixer,
and multiplied 10 330—408MHz for the
first mixer. The output of the second
mixer, nominally at 10.7MHz, is fed into
a crystal filter to give selectivity at this
frequency and thence to a wideband
amplifier which provides the input to the
limiter and discriminator stages. Both the
wideband amplifier and these stages are
constructed as linear integrated circuits.
Performance criteria are based on a
minimum acceptable signal /noise ratio of
20dB; while, for the individual radiation
requirement of the broadcast mode,
carrier “on’’ switching time is given as not
more than ImS.

¢“Telegrid’® master programming
control System

As already indicated for the two schemes
described, system working speed (data
handling speed) is kept relatively low, i.e.
the equivalent of a narrow-band
telephony ‘channel is generally employed
for communication in present generation
supervisory telemetry projects. Neverthe-
less, these communication links must be
highly “secure” and, equally important,
economic in the full sense of the word;
and with the ever growing demand for
telecommunication channels, this latter
condition is becoming increasingly
to meet. This difficulty is
encountered whether line or radio
working is adopted because of limited
capacity—scarcity of  installed cables,
particularly in built-up areas, and on the
radio side, severely restricted channel
allocations for such applications.

It is with this background that the
Telegrid proposals were put forward as a
means of “multiplying” the number of
existing communication channels by what
may be called supra-multiplexing under
the control of a master programming
source. The scheme, proposed by G. S.
Kermack, managing director of Serck
Controls, makes specific communication
channels available to users, grouped on a
network basis, in accordance with a time
sharing schedule held in sequence by
narrow band synchronizing signals.
Planning of such a scheme would have to
be on a national scale, although operation
might be on a regional basis within the
national framework.
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In one suggested embodiment of the
scheme (Figs. 1 and 2), four networks are
ume multiplexed under the control of
broadcast synchronizing signals. Network
allocation, as shown, would be electricity,
gas and water for a distribution group,
together with an emergency or stand-by
network available to take over from any
one of the other three. Aliernatively,
network 4 could be utilized to give a low
speed data transmission facility over a
large area in the event of, say, major
floods occurring.

The programming of these networks is
carried out by a combination of imposed
synchronization and delay timing. For
this the networks are grouped into 1wo
pairs, with the first member of the pait
taking the external synchronizing signals,
and the second becoming operative afier
a predetermined time delay following the
commencement of the first network
scanning cycle or sub-programme.

The main technical feature of the
system is the form of coded signals used
for programming the networks. These
signals are built up from “pips”, i.e. short
bursts, of tone which can be broadcast
from a low-frequency (say 300kHz)
transmitter to cover a regional area. In
addition to their task of time division
synchronization, these master program-
ming signals perform two other
functions:—

(i) Designation and identification of the
network to be activated;

(i1) ‘““Start”’ the individual network
scanning cycle after receipt of the correct
combination of signals.

The latter provision is achieved by
arranging that the five pips must have
been preceded by the six pips before the
“five-pip” group is opened up, and
conversely. If this sequence is not
maintained owing to the absence of a
signal or the presence of spurious signals,
then the networks are not activated until
the correct sequence is re-established, i.e.
the system has been made to “fail-safe”.

From the diagram it will be seen that
guard spaces form part of the timing
pattern. These take care of short-term
variations and fault condition in
individual sub-programmes.

Other developments employing these
techniques can be envisaged, as, for
example to arrange for each pip or burst
of tone 10 contain a predetermined
number of cycles, and, by counting at the
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Fig. 1 “Telegrid” diagrammatic network arrangement.

receiving end, to obtain further
complementary checking and possibly
more precise synchronization.

One of the main advantages of the
system is that with an accurately
maintained pip (tone) frequency, say at
400 Hz, the signal extraction band-pass
filters can be made extremely sharp and
only a “crevasse” is required within the
synchronizing channel transmission
spectrum. Furthermore, with such
band-pass filters (e.g. crystal or
mechanical type) high rejection of
spurious signals is obtained.

Television Link on Low Bandwidth
Cable

Television, as a time-division system, is
part of the telemetry family; and in
presenting visually inaccessible conven-
tuonal gauges and similar instruments
fulfils a specific telemetering function.
One of the main auractions of such
presentation is that effectively there is no
updating delay, and—often of more
importance—rapid changes in quantities
can be seen on analogue displays via a
television link, whereas they are beyond
the capability of the comparatively slow
scanning telemetry system.

To speed up these telemetry scanning

“‘water*+ ‘Emergency’—
! operating time i

——"water’—— el
: operating 'Emergency”
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[¢—Emergency’ 5f time
timer
operating

Guord space

Fig. 2 Overall timing pattern of ““ Telegrid ™.
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rates to give the equivalent of a television
system, though theoretically possible,
becomes prohibitive in cost. There are
instances, therefore, when a television
scheme provides the most economic way
of tackling an unconventional instrumen-
tation problem, this being much more
marked when it can be used for other
monitoring duties as well.

A variant of such a scheme is
represented by the East Anglian Water
Company’s closed-circuit television
installation at Lowestoft where the
emphasis is on surveillance rather than
instrument monitoring. The outstanding
feature of this project is the video link.
As far as is known, this is the first time
that a link has provided operationally
acceptable picture quality over a 5.2 mile
(8.35 km) length of “telephone grade”
cable without intermediate repeaters.

This link is of interest on two counts.
The first is the potential offered by the
equalization and allied techniques which
have been developed and shown to be
effective under these conditions for
high-speed pulse transmission. This
aspect bears directly on the problem of
obtaining maximum data transmission
speed on restricted bandwidth circuits,
and also on the improvement in error rate
produced by equalizer correction of
signal distortion.

The second point is that compromise
on picture standards had to be reached
but that it proved possible to use a field
rate of 50 per second instead of the much
lower rate proposed at first in view of the
“no-repeater” and other limitations. It
was clear that a 405-line interlaced
structure was the absolute maximum
that could be attempted in terms of
frequency and this had the advantage
that comparatively low-cost U.K. standard
camera and monitor equipment could be
employed.

The S.T.C. ten-pair cable installed by
the water company between its intake and
borehole station at Belaugh and the
Horning master control for both
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Telemetry and television supervisory control position at the Horning master station of the
East Anglian Water Company showing monitor picture as received over the low bandwidth
cable link.

telemetry and television signal trans-
mission is of the polythene insulated
type with outside steel tape armouring
acting as a screen. Diameter overall is
some 22mm, individual conductors being of
0.9mm diameter. Conductor resistance is
given as 44.2 ohms per mile at 15°C, with
attenuation at audio frequencies of 1.20
dB /mile and crosstalk between pairs
better than —80dB measured on site.
Attenuation reaches a value of some
80dB down at 1.2MHz with an
unequalized frequency response approxi-
mating to the form 1/y/Trequency.

In the final solution, the video circuit
was established as two conductor pairs
diametrically opposite each other in the
cable and connected in parallel. This was
found marginally better than a single pair
arcuit; and at the output of the
receiving end equalizing amplifier a
uniform response within 2dB is obtained
up to iMHz. The overall response is
about 6dB down at 12MHz with
relatively sharp cut-off thereafter.

It should be noted that a contribution
to improved high-frequency response is
made by including pre-emphasis in the
transmitting characteristic. This amounts
to 10dB with a 3dB point at 200kHz. The
necessary phase equalization is carried
out at the receiving end, some 0.5
microsec. correction being given at
1MHz.

Finally a “crispener” is incorporated to
sharpen up fast edges in the video
waveform by speeding up their rise times
in a nonlinear network. The crispener
unit embodies an input filter to extract
the fast edges from the equalized video
waveform for feeding to the non-linear
system. This filter operates by signal
subtraction referred to a wideband delay
line to give a Gaussian type response.
After leaving the non-linear network, the

artificially sharpened edges are recom-
bined with the original video waveform,
the delay time in the filter being
compensated by introducing a corre-
sponding delay in the main video path.

The results obtained in respect of
signal /noise ratio, better than ‘‘dusk”
camera input level (10 foot—candles), can
be ascribed to the precautions taken, €.g.
with regard to common mode rejection
(receiving head amplifier rejection ratio of
70dB), and to the maintenance of
electrical balance about earth at the
appropriate points in the sytem. The
picture reproduction gains considerably
from the crispening technique, although
quite acceptable without it; a rise time of
less than 800 nanosec being obtained on a
10kHz square wave as measured at the
input to the crispener. The overall
picture quality also benefits from the use
of a monitor with a black level clamp.

Acknowledgement must be made to L.
G. Davis, of Glenn Sound Services, who
was responsible for the special television
link equipment described, and to Serck
Controls for supplying details of the two
supervisory schemes covered in the first
part of the article.
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Reprints
from W.W.

We regret the delay in the publi-
cation of the reprint of the articles
covering the Bailley 30-W and
20-W amplifiers and pre-amplifier.
This is now available. For the con-
venience of new readers we give
below the full list of W.W. reprints
obtainable from the Trade Counter,
Dorset House, Stamford Street,
London S.E.1. Prices include
postage and packing.

No. 1. High-fidelity Amplifiers
by A. R. Bailey (Nov. and Dec. 1966,
and May, June and Nov. 1968).
Contains articles on 20- and 30-W
amplifiers; a pre-amplifier; and an
output transistor protection plus
modifications and relevant cor-
respondence. Price 5s.

No. 2. Stereo Decoder and
Simulator by D. E. O'N. Wadding-
ton (Jan. and Oct. 1967). Describes
the construction of a stereo
decoder for positive or negative
power supplies and contains details
of an instrument for producing
a stereo multiplex signal. Price 3s.

No. 3. Portable 1-MHz Frequency
Standard by L. Nelson-Jones (Feb.
1968). Presents a design for a fre-
quency standard which is phase
locked to the 200kHz Light
Programme transmissions. Price 3s.

No. 4. Wide-range General
Purpose Signal Generator by
L. Nelson-Jones (April 1968).
Range 150kHz to 120MHz in
five bands; output attenuator range
100dB in 20dB steps (+0.5dB),
modulation depth 0 1o 50% (can
be set to within +5% of meter
indication); max. output 100mV
(from 75 ). Price 3s.

No. 5. Low-cost High-quality
Loudspeaker by P. ]. Baxandall
(Aug. and Sept. 1968). Can be
built for a few pounds! Excellent
performance above 100Hz but is
improved if used with a woofer
for the low frequencies. Price 5s.

No. 6. Wireless World Cross-
hatch and Dot Generator (Sept.
1968). A pocket sized instrument
using digital integrated circuits.
Price 3s.

In addition, the following reprints
from earlier issues are still available:
Wireless World Oscilloscope:
Main frame, X amplifier, E.H.T.
unit (March, June, July and
August 1963), price 5s; No. 1
(audio) Y amplifier (April 1963),
price 2s 6d; No. 1 (audio) Timebase
Unit (May 1963), price 2s 6d;
Calibration — Alternauve  E.H.T.
Unit (Feb. and Oct. 1964), price
2s 6d; and Wide-band Amplifier
(March and April 1964), price 2s 6d.
Wireless World Audio Signal
Generator (Nov. and Dec. 1963).
Price 3s.
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Active Filters

6. Lead-Lag network and positive gain
by F. E. J. Girling* and E. F. Good*

The well-known Sallen-and-Key
low-pass and high-pass circuits pro-
vide two of the most useful building
bricks for applications where only
low or moderate values of Q factor
are needed. They are practical
examples of the second type of
active system analysed in Part 4,
a lead-lag or lag-lead network and
positive gain, with input connections
changed to give low-pass or high-
pass response as the case may be.

A notch (or zero) in the stop band
is easily obtained by adding a
parallel path. This gives a section
with a characteristic useful in the
realisation of a high-order filter as a
cascade (or product) of factors.

Adaptations which give “tuned-
circuit” response are also described.

The Sallen-and-Key circuit

The lead-lag network in a loop with
positive gain, K, has been analysed in
general terms in Part 4. This analysis
can be applied to the Sallen-and-Key
low-pass circuit, Fig. 1(a), by reference
to Fig. 1(b), which shows the same circuit
with the input V, shorted out and a
floating generator V, introduced into
the feedback path. If now the loop is
supposed opened at X and the freed end
of V, earthed, it can be seen that s is
given by the transfer function of the
lead-lag network, equn. (19), Part 3,
multiplied by K, i.e.

e e l
PETE T s T+ Ty O

T, = C(R, + Ry),
Ty = GRR (R, + Ry).

With the loop closed, therefore,
since f = 1,
You _» _
V, l —p
- KpT,/b
I+ p{Ty + (I — K)Ty/b} + p*T\ T,
3]

Now the argument used in Part 4 for

deriving equn. (39) from equn. (38)
gives, if proper note is taken of the
change of suffixes as between Fig. 11(b),
Part 4, and the present Fig. 1,

v I b
V" pCR, T @
Hence
Vout K
Vi ~ 1+ pTiq + pT® 52
where
* =TT, (5)
and
1 i 1 i
@)+ e

Alternative analysis as a series-
feedback system

The  Sallen-and-Key circuits  are

commonly used with K = 1 (nominally),.

obtained from an amplifier controlled by
100%, series negative feedback. Such an
amplifier is most simply represented by
the cathode follower, as explained in
Part 1 and as used again in the present
Part in Fig. 4. Figs. 2(a) and (b) are a
reminder of the identity between a
cathode follower and a high-gain sign-
inverting amplifier with 1009%, series
feedback, and show that essentially the
only difference is in the practical matter
of where the circuits are earthed. To
clarify the identity the output-current
circuit in each case is completed by
including R, and by drawing a short
circuit through the h.t. batteries X and
any other bias supplies, since it must be
assumed that they show negligible
impedance to signal frequencies.
Ordinarily, of course, the cathode
follower, Fig. 2(b), is drawn with the
‘“‘earthed’”, or common, line at the
bottom. Since

K= A[4+1) )

K — 1only as A - 0.
By using the enhanced emitter
follower, Fig. 3(a), values of A of several

* Royal Radar Establishment.
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hundreds are readily obtained; and it
may sometimes be useful to extend this
type of connection to triples, etc. If an
operational amplifier is to be used, one
with differential input and which can
take 1009, feedback is needed, Fig. 3(b).
An operational amplifier should give the
low voltage drift obtainable from a long-
tailed-pair input stage, which would be
useful in an lLp. filter required to pass
zero-frequency (d.c.) signals.

In the ideal case, K = 1, equn. (6)
reduces to ¢ = (7T,/T,)}, and hence
T, =qT and T, = T/q. For finite A,
substitution from equn. (7) into equn. (6)
gives

@ @) ®

This is the same as equn. (39) of Part s,
and is algebraic proof of the identity of

<—R—’

Ry =(1-R Ry =bR Vour
o o4
ww “T_°T
(@ _
| Vout
-—vvvvl ANV I IK 0
V2
(b) =

Fig. 1. (a) Sallen-and-Key
low-pass filter; (b) the same with V,
short-circuited and a new source V,
introduced to facilitate analysis as a
lead-lag loop with positive gain.

(b)

Fig. 2. Exampie of an active device—a
valve : (a) in common-cathode
connection, i.e. as a high-gain

amplifier, Vo/V, = — A; (b) in
common-anode (cathode-follower)
connection, i.e. with 1009, series
negative feedback, V,/V, = A/(A + 1).
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the Sallen-and-Key circuit and the lag-
and-integrator loop with series feedback
(Fig. 15 of Part 5), which was mentioned
in Part 1. The identity may also be
demonstrated graphically as shown in
Fig. 4. This is an application of the
identity shown in Fig. 2. The only
difference between the two circuits 1is
that in (a) terminal 2 of the output is
shown earthed, and in (b) terminal I.
But since in neither—in so far as the
diagrams tell the whole truth about the
circuits—does any current flow in the
earth lead, the change makes no essential
difference and may be regarded as only a
device for marking the node which is to
be taken as the reference point of
potential.

The triode valve in Fig. 4, as else-
where, is intended as a umversal symbol
for a three-terminal amplifier. When
more complex amplifiers are used, the
identity may not be seen so clearly. A
multistage amplifier used as a voltage
follower will be wired up somewhat
differently from when it is used as a
high-gain sign-inverting  amplifier,
because of the practical requirement in
each case for operation from an earthed
power supply. Similarly if an operational
amplifier with differential input is used,
the internal workings are somewhat
different in the two connections. But as
all are close approximations to an ideal
three-terminal amplifier the essential
identity remains. The two separate
drawings of Fig. 4 are, moreover, not
really needed. The change of earth
point can be made by the disconnection
marked X and the reconnection marked
with an arrow head.

Compensation for finite internal
gain

If A is finite and positive, application of
1009, feedback gives K < I, since
K = A/(A + 1). The theoretically best
way of making K — 1 very closely is to
make A — co. But in some situations it
may be helpful to use an amplifier of
moderate internal gain and reduce the
feedback, Fig. 5(a), so that

K=o =1, O

which is obtained when

£ =4, (10)

This artifice, which is easily applied
when the amplifier js, for example, an
enhanced emitter follower, Fig. s5(b),
allows the use of the ideal design values.
It is important to remember, however,
that K (and consequently g) is just as
sensitive to changes in A4 as before.
Caution is needed, therefore, if this
method is used to obtain values of ¢
much ‘beyond the reach of the same
amplifier without compensation. There
is no complete substitute for high
internal gain.

In the alternative analysis (or synthesis)
(i.e., as a lag and an integrator in a

o e -0 ,
(a) é; (b)

Fig. 3. Possible amplifier
configurations for K — 1.

negative-feedback loop) the parallel argu-
ment is that finite gain, A, in the
integrating amplifier can be compensated
by applying positive feedback (feedback
fraction 1/A) to the amplifier to make its
gain apparently infinite, and further that
the adjustment is no more critical in the
one case than in the other.

In both methods of analysis over com-
pensation produces a regenerative term
(negative damping) which subtracts from
the positive damping designed into the
circuit, and ¢ is higher than intended;
but only if the magnitude of the negative
term exceeds.the positive will the system
oscillate, although, of course this is no
criterion of satisfactory performance.

It follows also that working the
Sallen-and-Key circuit with K > 1 is
equivalent to working the integrating
amplifier in the lag-and-integrator circuit
with A4 > o (if mathematicians will
allow the statement), meaning that the
amplifier gain at zero frequency, —4,
has gone positive, since 4 = K(1 — K),
and that the circuit is working in the
region above the diagonal in Fig. o,
Part 5. This further emphasises the
regenerative nature of the situation
when K > 1.

Use of Sallen-and-Key circuit with
K>1

When K = 1, T,/T, = ¢*. Hence when
R, = R,, C,/C, = 4¢*. This may give
an inconveniently large value for C,. By
using K > 1 a lower value for the ratio
T,/T;, and hence of C./C,, is needed for
a given ¢.

Let C, = C/x, and C, = xC. Then

T, = CR/x, T, = xb(x —b)CR, and
substitution in equn. (6) gives
1.1 ‘__)’
q x(b(l — b),
1 — b\!}
(1 — K)(—h—) | (11)

which can be rearranged to give K in
terms of x, ¢, and b. Thus, for example,
the circuit.may be designed for C, = Cj,
but at the cost of providing components
(both Cs and Rs) of sufficient accuracy in

‘initial selection and in long-term stability

to meet the increased sensitivity to
errors in component values (Fig. 9,
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Ro Ry —_—
CZ'L C1 > Vc%u:
Vy | !
Vo | seha
RL%

! 2
@ Ed

) 1
(b) .

Fig. 4. By changing only the earth
point, a Sallen-and-Key l.p. filter is
shown to be a lag-and-integrator loop.
Also, as the alternative input, V,, has
one side earthed, the circuit is now
suitable for use as a 1st-order band-pass

Silter.

To
|
(a) (b) =

Fig. 5. Feedback less than 100%,.

Part 4), which can be interpreted as the
result of balancing negative and positive
resistance.

Lead-lag network with resistive
loading

The network in the feedback path
(Fig. 1) is as shown in Part 3, Table 1,
diagram (a). As the ratio C,/C, is
increased, # — 1. Hence, when K = 1,
the loop gain at w. also tends to unity,
(i.e., kK — 1), and ¢ — o (theoretically
without limit) as shown by the diagonal
straight line in Fig. ¢ of Part 5, ¢ being
proportional to +/(C,/C,).* Up to this
limit the active circuit behaves like a
passive circuit: no matter what the
component values the circuit cannot
become unstable (oscillate), and errors in
component valués are not magnified.
When the network is loaded by
resistance R, as shown in Fig. 6,
k» R,/(R, + R,), and the limiting case

* It is interesting to notice that incCreasing
C,/C, reduces g, the Q factor of the passive
network. However,over the useful work-
ing region (i.e., to the left of the points of
maximum Q) and always when K > 1, the
increase in 2 dominates.
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is therefore reached when K =
(R; + R,)/R;. This may then be con-
sidered as a practical maximum value for
K, since in general magnification of
errors is 10 be avoided. The presence of
R, also alters w., and design equations
are given in the appendix. This com-
pensation for resistance loading by
increasing K will be most useful when
the resistances are effectively accurate
and stable, and the ratio % is therefore
accurately known. If R; is the input
resistance of the amplifier, it may be
subject to considerable uncertainty. It is
then desirable that R, > R, (and »R,),
so that if compensation is attempted K
will be only slightly > 1 (Fig. 7).

High-pass filters

Any low-pass filter can in principle be
transformed into a high-pass filter by
substituting 1/pT for pT; which means
changing a lag into a lead, an integrator
into a differentiator, and so on. Operating
thus on equn. (4) of Part § gives

T,
u ‘ii_;%?,""’r (12)

and the schematic shown in Fig. 8. The
transformation does not necessarily yield
a practical filter however. Fig. 9 is
formally the h.-p. counterpart of Fig. 13,
Part 5, and if checked by conventional
linear circuit analysis gives the expected
h.-p. transfer function. As it stands,
however, it is unlikely to give a satis-
factory performance. At high frequencies
it is a shunt feedback system with ratio
arms C, and C,’. As the impedances of
these fall indefinitely with increasing
frequency, and as the response is required
to remain level, indefinitely increasing
current is called for. An upper limit to
these currents can be set by padding out
C, and C,” with r and r’ inserted at the
points X, making C,7 = C,r. The
presence of these resistors must however
to some extent reduce both loop gain and
loop phase shift in the region of w., and
the circuit is now ucuer treated as a
two-lead loop, time constants C,r and
C.R,, with negative gain (R,/r if A — ),
to which the formulae for two lags and
negative gain derived in Part 4 can
casily be adapted.

The theoretical schematic of Fig. 8
does not show the same difficulty. At
high frequencies (well above )
Vout = Vin, and the “error”
(Vin Vout) - 0. There is therefore
no call for indefinitely increasing current
through C, with increasing «; and the
same 1s true for the series-feedback
arrangements shown in Fig. 1o. Fig.
10(a) shows the functional schematic of a
straight-forward circuit with no buffer
between the lead and the differentiator;
c.f. Fig. 15, Part 5. The design values
given are for the ideal case 4 — oo.
Reversing the procedure shown in
Fig. 4, we redraw the circuit with change
of earth point and obtain the Sallen-and-
Key high-pass circuit shown in
Fig. 10(b). The only serious doubt the

Ry Vout
|
Czl l :
€ T
4 . el
I
CrRyR »
To = —R21:2-R—51 Ty = k1C1(R1 +R2)
R R
.- T b P+
ecmem ¢ M Ri+Ry+R;

Fig. 6. CR network with resistance
loading.

designer should have about these circuits
is that in theory the amplifier should
have a level response up to infinite
frequency. As, however, it can be of the
voltage-follower type, and as high
internal gain is of importance only in the
vicinity of we, it will generally not be
difficult to give the amplifier a satis-
factory performance up to the highest
intended signal frequency. It may,
indeed, be thought desirable in these and
other active high-pass systems, especially
when the internal gain is high, to define
the final high-frequency cutoff (with
added components) rather than leave it
to the chance values of stray capacitances.
For finite values of 4

T4 "
i~ &) rasla) o

The notation is in conformity with
Part 3, Fig. 8 and equns. (28) to (31),
and the primes serve to draw attention
to the inversion of the positions of the
suffixes compared with the low-pass case,
equn. (8). For K > 1 the appropriate
substitutions can be made in the low-
pass results.

Input impedance

For low ¢ (say € 1) the input impedance
of a Sallen-and-Key filter is not very
different from that of the network when
passive. At higher values of ¢, because
T,/Ty, or T,/T, become >1, at the
resonant frequency the voltage across the
element behind the input terminal is
equal to ¢ times the input voltage
approximately, and it is necessary to
take account of the relatively heavy
current that will flow if the filter itself
and the preceding circuit are to operate
satisfactorily.

Notch factors

A notch filter with a symmetrical
amplitude vs. frequency response may be
used to reject a particular frequency, or
be combined with others to form a
broader band-stop filter. One with an
asymmetrical response may be used as a
section of a higher-order filter (e.g.,
Fig. 1 of Part 1) to give a sharper
transition from pass band to stop band.
In either case the notch is associated with
a quadratic factor with a numerator zero.

Passive CR notch networks, with and
without buffer amplifiers, have been
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2
‘ J
[ o

Fig. 7. Resistance-loaded network in
active filter.

Ro C4
Vin ; Vout

- -—ﬂ -
To=CoRp =T, T{=CyRy=qT
2 2Ro=gq. Ty 1R1=g¢q

A

ey (A = )
Vin 1+pT2+p2T1T—2r

Fig. 8. Lead-and-differentiator loop as
h.p. filter.

() C1 “ Cz v,
r > _o>ut
Vin
< Ry

(r

Fig. 9. Practical difficulty in high-pass
circuit obtained by direct transformation
of low-pass circuit (Part 5, Fig. 13).

described in Part 3. For such networks
¢ > }; and Fig. 11(a) shows an example
which gives a symmetrical notch,

Vour 1 + p2T,T,
Via I+ p(Ty + Ty/b) + p*T\ Ty
(14)

with a zero at we = 1/(T,T,)t, if the
necessary equal-time-constant condition
is met, T, 75 15€es

CaRa o CZRIRZ/(RI + Ry) (15)

For ¢ > } the circuit can be made
active (i.e., feedback can be applied) as
shown in Fig. 11(b). The part of the
circuit above and to the right of the
dotted line through X, is the standard
Sallen-and-Key L.p. circuit (Fig. 1), if the
assumption is made that the output
impedance of the buffer amplifier (1) is
negligible; while the circuit to the left of
the dotted line through X, is the circuit
of Fig. 11(a), unaltered if the assumption
is made that the output impedance of the
amplifier (K) is also effectively zero.
There must therefore be zero trans-
mission at the same frequency as for
equn. (14); while signals once injected
into the upper part of the circuit, whether
through R, or through C,, are subjected
to the ¢ of this active part of the circuit.

The complete transfer function is,
therefore,
Vour 1 + p2T?

Vo 1+ pTiq + pire (19
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where T = T,T,, and ¢ is given by
equn. (6). Preferably the amplifier K is
a high-gain amplifier with 1009, feed-
back. Then, as before, K = A/(A + 1),
and ¢ is given by equn. (8).

For an asymmetrical notch, low-pass
type, the numerator becomes
(1 + a’p*T?), where @’ < 1, and

we = 1/V(@'T?) = wy/va (17)

(wg is the frequency of the notch, @,
the undamped natural frequency of the
system.) The required attenuation in the
high-pass path is easily added by
connecting the buffer amplifier 1 to a
tap on R,; i.e., the network in box B, is
replaced by the network shown in
Fig. 11(d), which has the transfer
function a’pC,R,/(1 + pC;R,).
T, = C,R; must of course still LS
equn. (15). For an asymmetrical notch
of high-pass type, attenuation can be
introduced into the low-pass path as in
Fig. 19 of Part 3, so that, as for the
passive network,

we = Va|T = wyy/a (18)

Fig. 11(b) is the standard Sallen-and-
Key l.p. filter with an added h.p. path. A
notch can just as easily be obtained by
taking a standard Sallen-and-Key h.p.
filter and adding a l.p. path, in other
words by starting from Fig. 15 of Part 3,
and turning the lower tee into an active
filter. The result is shown in Fig. 11(c).
As (theoretically) the gains at zero
frequency and at infinite frequency are
equal, the response is a symmetrical
notch. Fig. 11(e) shows attenuation
added into box B, of Fig. 11(c) (1.€.,
into the low-pass path) to give asym-
metrical notch response, high-pass type.
This arrangement may be slightly prefer-
able to that described in the previous
paragraph, as high-frequency signals
need to pass through only one amplifier.

It is not essential to have a buffer
amplifier in the added parallel path.
The networks of Fig. 22 of Part 3 can be
turned into active filters (e.g., Fig. 12)
and ‘the transfer functions are easily
derived by making use of those for the
passive networks. It is found, however,
that for K =1, q = b(T,/T,)* or
g = b(T,/T,)!. This results in a greater
spread of component values, since b
and b are <1 (often }). Also gmaz
is smaller for a given internal gain 4
when K = 1 nominally. It seems likely,
therefore, that the circuits with the
buffer amplifiers will usually be pre-
ferred.

In the filters with a buffer amplifier,
q is a function of the active part of the
circuit only, and, as in the simple Lp.
and h.p. filters, depends on the ratio of
two time constants (T, and T,) and on
the amplifier gain K. T, is isolated from
the active part of the circuit, and so
errors in T, do not affect ¢, although
they do affect the accuracy of the
required match (T; = T,) and hence the
depth of the notch. If the gain of the
buffer amplifier (1) is appreciably > or
< 1, We is moved accordingly, equns. (17)

Vin
C2 - V%ut
*
Vin * Vout
L —0
(a)
b A A A
R2
Co Cy Vst
—— —0
A
Vin A+1
.

(b)
’ , CiCaR
T, =(C4+Cp)Rp . Ty = ‘——c1, +2c21

’

Ta &

al—

Ty=qT if A+oo

Fig. 10. (a) Lead-and-differentiator
loop with series feedback; (b) the same
converted by change of earth point to
Sallen-and-Key h.p. filter.

and (18), but its gain affects neither ¢ nor
the depth of the notch (as long as its
output impedance is effectively zero).
So in this sense its internal gain is not a
critical factor. And in the notch filters
without a buffer amplifier, although T,
cannot vary independently, still ¢ does
not depend critically on the balance of
components or of time constants, at
least for K < 1. This contrasts with the
behaviour of some rather similar-looking
circuits based on the CR parallel-tee
network, which can give higher values of
g for a given value of the internal gain, 4,
when K = 1 nominally, and which will
be the subject of a later article.

Simple bandpass (tuned-circuit)
response

As shown at the beginning of this article,
Fig. 1(b) and equn. (1), the standard
Sallen-and-Key L.p. filter can be arranged
to give tuned-circuit (1st-order band-
pass) response by injecting the signal
voltage in series with C,; and, as shown
in Fig. 4, for the case K = A/(A + 1),
(i.e., K € 1), by moving the earth point a
more convenient arrangement with one
side of V, earthed is obtained. Similarly
the h.p. filter, Fig. 10, is converted to
band-pass by injecting the input at the
point X. The strange appearance of the
circuits is partly remedied by a change of
layout as shown in Figs. 13(a) and 14(a),
which show the circuits as having feed-
back networks of familiar form (e.g.,
Fig. 3, Part 1), only the input con-
nections being unusual.
Because of the limitation

Gmaz = $/B(A + 1) or §4/b'(4 + 1)

the circuits are likely to be of limited
application; for band-pass filters usually
require higher Q factors than low-pass or
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Ry=(-bRT Ry =bR
N AV

Fig. 11. Modifications for obtaining a
notch (or zero) : (a) Effectively passive
symmetrical notch filter with buffer
amplifier in h.p. path; (b) the same
made active; (c) similar circuit with
buffer in the d.p. path; (d) a method of
putting attenuation n the h.p. path of
(b)s (e) in the l.p. path of (c).

]

= 3‘9‘ —

Fig. 12. Notch filter without buffer.

high-pass. For values of g well below
gma zs however, the circuits are interesting
in being fully “designable’” while using
the minimum possible number of com-
ponents, one amplifier, two capacitors,
and two resistors. This very economy,
however, makes the circuits unaccom-
modating; e.g. the gain at resonance
which for K =1 is equal to ¢%/b or
g*/b’ (i.e, 2¢9* when & and b = })
cannot be varied independently of g¢;
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and to overcome this inflexibility
additional components must be added.

An ab tnitio analysis of the circuits, for
A », K = 1, could be made as
follows: (a) write down the current flow
caused by V,, assuming both the input
of the amplifier (the virtual earth) and the
output are shorted to ground; (b) write
down the current flow caused by Vou,
assuming that both the virtual earth and
V, are shorted to ground; (c) set the sum
of the currents converging on the virtual
earth to zero.

The useful part of the current flow (a),
i.e. the equivalent exciting current, is the

current through R, (in Fig. 13) and
through C, (in Fig. 14), i.e.
VarT,

19

fase = g1y
Var G

and lequiv 1 I)Tzl (20$)

where T, is the time constant given by
C, in combination with R, and R; in
parallel (Fig. 13), and T," the time
constant given by R, in combination
with C, and C, in parallel (Fig. 14).

These equations, as could be forseen,
represent the current a voltage source
would drive through a series CR branch;
and so the same response will be obtained
if the source V), is replaced by the source
V,” feeding in through a branch C,,
R, of time constant as specified, Figs.
13(c), 14(c). For the magnitude (gain)
to be the same, R, should equal R,, or C,
should equal C,, for the two cases
respectively. But the advantage of
having the added branch is that now the
gain can be varied independently by
varying the impedance of the branch
while keeping the product C.,R,; con-
stant.

Alternatively the response to an
input V,” may be calculated. Thus, for
Fig. 13,

Vout B R, R2. } | gpT .
Vy Ry 1 +pTjqg+ p*T?

(21

whence by equating currents the

response to V,” can be obtained,

Vour Rt R
V' R, 1

qpT .
pTlq + p*T*?
(22)

if CuR; = qT = T, = C,R\R,/(R, + R,).

By the same type of argument it is
easily shown, Fig. 13(d), that low-pass
response may be obtained by feeding in a
signal V,” through a low-pass (simple-
lag) tee network, again of the same time
constant, 7, — ¢T.

From the other circuit similar deriva-
tions can be made as indicated in Fig. 14.
Here it is found that

Vout ﬁl‘. I + pTlq __
Vi Ry | + pT/q + p?T?

and consequently that C;R; should now
equal T/g = T, = (C, + C,)R,.

(23)

Although all these derived circuits
are extravagent in the number of com-
ponents used, they can be a convenient
practical choice. The extra components
cause some reduction in ¢maz, but usually
the effect is slight. Component values
for C,R, are not critical, since the input
branch is effectively isolated from the
resonant feedback loop by the virtual
earth and has almost no effect on q.

Appendix

The transfer function giving Voue/V, for
Fig. 6 is readily obtained from equn. (1)
by substituting the impedance of the
parallel combination of R, and C,, i.e.
R,/(1 + pC\R,), for 1/pC,; and by
making the following convenient sub-
stitutions:

ki = Ro/(Ry + Rs + Ry),
ky = Ry/(Ry + Ry),
T,* = kT,

i.e., T,* is the CR product formed from
C, and (R, + R,) in parallel with R;.
[Note: k,/k, = k(1 — b) + b]). Thus it
is found that

Vour
Vs

kipTy/b

— ., Tk.
(24)

From this, proceeding as before,
equns. (1) to (4), the l.p. transfer functon
for the active circuit, Fig. 7, is obtained
as

Vout k1K

Vi 1+ pTlq + pT* (23)
where

T = T,*T,, (26)

l/g = (Tll'(lrz)é
(k/k (1 — kuK)(To/ Ty*).

(27
In the special case K = 1/k,,
1/g = (T\*/T,)} and T* =Tg,

T, — qT, which have the ideal form of
the corresponding equations for a simple
LCR passive prototype. Thus the sensi-
tivity to errors in capacitor values is the
same as that of the circuit with an un-
loaded network, although, since K > 1,
there is additional sensitivity to errors in
the values of the resistors that determine
K and k..

Corrections to Parts 3 and 4

In Part 3, October issue, in the caption to
Fig. 16 CT, was printed instead of CR,.
In Part 4, November issue, the
following have been noticed. In Fig. 2,
in the box representing the passive
network, only the denominator of the
transfer function appears. This should
read 1/(the expression printed). In
Fig. 5(a), 1 + has been omitted from the
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Fig. 13. Derivation of band-pass filter
and an alternative form of low-pass
filter from the standard L.p. filter

(Fig. 4).
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Fig. 14. Sumilar derivations froin the
standard h.p. filter (Fig. 10).

denominator of the transfer function in
the box representing the passive network;
and in the last full column (p. 525)
references to Figs. 10(a) and 10(b)
should read 11(a) and 11(b) respectively.

31


www.americanradiohistory.com

30}

Personalities

Professor C. W. Oatley, O.BE,
F.R.S., professor of electrical
engineering in the University of
Cambridge, has been awarded one
of the Royal Society’s three Royal
Medals for 1969/70 “for his
distinguished work in the wartime
development of radar and latterly
for the design and development of
a highly successful scanning
electron microscope.” Professor
Qatley has occupied the chair of
electrical engineering at Cam-
bridge since 1960. He was in
charge of basic work on radar
transmitters and receivers at the
Government Radar Research &
Development Establishment dur-
ing the war and from 1945 until
receiving his professorship was
lecturer in electrical engineering
at the University.

The University of Edinburgh has
appointed P. L. Kirby, D.Sc,
F.Inst.P., who is research director
of Welwyn Electric Lid, of
Bedlington, Northumberland, as
its second visiting industrial
professor in the newly established
Microelectronics Liaison Unit
within the School of Engineering
Science. Dr. Kirby graduated
from Durham University during
the war and after two years
working on radar systems at
T.R.E., Malvern, returned to the
North East where he worked on
the physical properties of glasses.
During this period in industry he
took the further degrees of M Sc,,
and D.Sc. from Durham and then
in 1956 moved to Welwyn Electric
Lid. Professor Kirby has
maintained a personal interest in
the measurement and interpreta-
tion of noise and non-linearity
effects in resistive materials.

Peggy Lilian Hodges, head of
Guided Weapon Simulation and
System Analysis at the Stanmore
Laboratories of GEC-AEI (Elec-
tronics), has been elected to the
Fellowship of the Royal Aeronaut-
ical Society in recognition of the
contribution she has made to
avionic and guided weapon
technology. Miss Hodges was born
in 1921 and educated at Westcliff
High School, Essex, and Girton
College, Cambridge. She joined
GEGC-AEI (Electronics) in 1950,

and her work at Stanmore has
been centred largely on the
performance of guided weapons.
She has worked on many projects,
notably Seaslug and Sea Dart,

with a particular interest in
weapon simulation techniques.
Miss Hodges is a senior

vice-president of the Women’s
Engineering Society.

Charles Kao, B.Sc. (Eng.}, Ph.D,,
M.IEE, has been appointed an
honorary senior research fellow at
Queen Mary College, University
of London. This is the second
such appointment from Standard
Telecommunication Laboratories
in recent months with a view to
bringing industrial experience to
University affairs. From time
to time Dr. Kao will lecture on his
specialist subjects including topics
in optical communications, coher-
ent wave optcs, and electromag-
netic problems. Dr. Kao, who is
36, has been with S.T.L. since
1961, where latterly he has been
mainly concerned with problems
associated with the transmission of
coherent light down optical
waveguides for future telecom-
munication systems.

Alan Hall has joined Oxley
Developments Company, of Ulver-
ston, Lancs, as promotional sales
manager. He was until recently in
the electronic component division
of Johnson Matthey, prior to
which he was with Muirhead. Mr.
Hall operates an amateur radio
station with the call G3UWA.

Alan Hall

John L. Carroll, who joined Data
Recognition Lid in 1966 as
general manager and has been
responsible for the development of
their current range of optical
document readers, has been
appointed technical director. Prior
to joining Data Recognition, Mr.
Carroll was with English Electric
Computers where he was
responsible for the development of
document handling peripheral
equipment; and before that he
worked for Solartron on the
development of character recogni-
tion equipment.

G. Ross Watson appointed by
the Video Systems Division of Bell
& Howell asinternational marketing
manager, was until recently sales
engineer responsible for marketing
television camera tubes with the
English Electric Valve Company.
For three years from 1958 Mr.
Watson, who is 44, was manager
of a mobile television unit
frequently used to demonstrate
the value of closed-circuit colour
TV at surgical operations.

Peter Smitham who joined ITT
Electronic Services, Harlow,
Essex, in July 1967 has been
appointed manager. He was
previously materials manager. He
studied at University College

Swansea and spent a post-
graduate year at Salford
University.

William J. Charnley, appointed
deputy controller of guided
weapons in the Ministry of
Technology, was educated at
QOulton High School, Liverpool,
and at Liverpool University where
he obtained a first class honours
degree in engineering. Mr.
Charnley, who is 47, joined the
Civil Service in 1943 at the Royal
Aircraft Establishment, Farnbor-
ough. He was appointed
superintendent of the Blind
Landing Experimental Unit in
1955. Six years ago he became
head of the Instruments and
Electrical Engineering Depart-
ment at R.AE. and two years later
was appointed head of the
Weapons Department. Since 1968
he has been head of the
Establishment’s Research Plan-
ning Division where he is
succeeded by Harold G.
Robinson, O.B.E., who has been
head of the Avionics Department
since 1965. Mr. Robinson, who is
45, was educated at H.M.
Dockyard School, Portsmouth,
where he was awarded a
Whitworth Scholarship to Imper-
ial College, London University. He
obtained a 1st class honours
degree in electrical engineering,
and after joining the Civil Service
at the RAE. in 1948 continued
his post-graduate studies during
1951-52 at the Californian
Institute of Technology. In 1955
he took charge of the Black
Knight research rocket project.
From 1960 until 1965 he was in
charge of the satellite launcher
division at Farnborough.
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Tudor Jones, MLE.E,, aged 42,
has joined Cambion Electronic
Products Ltd, manufacturers of
electronic components, as sales
manager. He joins Cambion from
the English Electric Co., Stafford,
where he was manager of the
Production Systems Department.

Peter L. Mothersole, FI1.ERE,,
M.IEE, has joined Pye T.V.T.
Lid, Weybridge, as engineering
manager of the Audio & Vision
Division. Mr. Mothersole, who is
40, has been with the Mullard

Petar Mothersole

Research Laboratories since 1953,
where he was for some time leader
of the television receiver group.
During his National Service he
was a radar theory instructor at
R.AF. Yatesbury and then spent a
year with E. K. Cole Lid at
Malmesbury as a design engineer
on airborne radar equipment.

Paul Spring, who joined
Grundig (Great Britain) Lid on its
formation in 1952, has been
appointed managing director. Mr.
Spring has successively been chief
engineer, general works manager
and, since 1964, technical director.

Geoffrey E. Beck, B.Sc,
FI1EE., for the past two years
chief engineer of Marconi’s
Electronics Group is appointed
technical manager of its Aero-
nautical Division, based at
Basildon, Essex. Mr. Beck, who is
53, graduated at Birmingham
University in 1938 and joined the
Marconi Research Division, where
he worked on the design of naval
radar equipment thoughout the
war. In 1949, Mr. Beck began his
long association with the
pioneering work into the
development of Doppler naviga-
tion equipment, which provides
pilots with continuous positional
information without the use of
ground-based aids. In 1962,
Geoffrey Beck and Mervyn
Morgan, who were jointly
responsible for this work, were
awarded the Johnston Memonal
Trophy by the Guild of Air Pilots
and Air Navigators in recognition
of their service to aerial
navigation. From 1965 to 67, Mr.
Beck was manager of the group
responsible for the development of
the television guidance system for
the Martel guided missile. He is
vice-president of the Institute of
Navigation.
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Progress mn

Tape-recording Techniques

by Sidney Feldman

Exhibits at the Audio Engineering Socie-
ty’s 37th Convention, held in New York
City in October, were predominantly of
interest to recording studio engineers.
Several 8-track one-inch and 16-track
two-inch studio recorders were on opera-
tional display. Two machines (Gauss and
Magnetic Recording Systems) employed
d.c. capstan-drive systems, with the
motor-speed controlled precisely by a
magnetic tachometer referred to a high
stability oscillator. Thus the recorder 1is
not affected by power line frequency
variations. The Magnetic Recording
machine has a switch-selected speed-range
of 32 to 1, permitting operation from 17
i.ps. to 60 ips., and also allows any
intermediate speed to be obtained using
an external variable-frequency source.
Fig.1 shows the basic servo-system
employed.

In the Gauss recorder, external synchro
nization is possible for variable-speed
operation, with possible pitch changes of
+75%. This tape machine utilizes the
“focused gap” system of recording,
which was marketed, under licence, by
Fairchild Recording several years ago, in
a series of tape recorders. The bias fre-
quency is approximately 1MHz, and
specifications call for a signal-to-noise
ratio of 70dB, record input to reproduced
output, measured with ASA curve A; peak
record level set for 1% distortion on 3M
Company 201 tape, at 15 i.ps.

Of the high-speed tape duplication
equipment, Gauss utilizes an endless-
loop tape bin, *“focused-gap” head, and a
bias frequency of 10MHz. Duplication
takes place at speeds to 240 i.p.s. Running
from a 1200ft master tape at the highest
speed, this system can produce 55 copies/
hour /slave, utilizing the ‘‘stagger load-
ing” system at the slaves. These copies
would be at 17 i.p.s. The tape would then
have to be loaded into the appropriate
cassette or cartridge. Console designers
are now using, mainly, operational amphi-
fiers in their modules. The modules are
completely wired by the manufacturer,
saving labour and inter-wiring when a
system is built-up. These console
“building-blocks” are usually strips 1.5in
wide and about 14in long, and they pro-
vide functions of equalization, reverbera-
tion level control, main-channel level con-
trol, input attenuator, and microphone/

line input switching. A typical module
will accept microphone level at the input
and provide up to +24dBm output with
less than 0.5% thd. from 20Hz to
20kHz.

The large recording consoles in use
today with loss-less mixing, are only pos-
sible using operational amplifiers. A typ-
ical mixing circuit, as shown by Melcor
(Fig. 2), provides 114dB of isolation
between inputs at 20kHZ, rising to
134dB at 1kHz. Distortion is 0.25% from

Magnetic
code wheel

Code wheel
amplitier

e
"

20Hz to 20kHz, at full output of
+20dBm. Gain can be adjusted to a
maximum of 10dB.

Most tape recorders for the profes-
sional market are using transistors for
switching functions, and the Quad-Eight
Company even have a logic system for
track switching on their large console
designs. This logic switching can also be
interlocked with the tape recorder and the
monitoring system, so that operating one
button will switch all functions simul-
taneously.

Distortion analyser

Crown International have developed an
1.m. distortion analyser to test, on a pro-
duction basis, the Crown DC-300 dual-
channel amplifier. Typical i.m. distortion,
per channel, (60Hz-7kHz, mixed 4:1) is
below 0.05% from 0.01 watt to 150 watts
rm.s. into €€ . The analyser permits
rapid measurements of 1.m. distortion
over a wide range of input levels and
power ratings. Active Butterworth filters
replace conventional hum-sensitive LC
filters. The residual distortion in the
analyser atself 1s typically 0.003%.
Ganged input and output controls are
employed to facilitate production line
testing of amplifiers and other equipment.

D.C. capstan
motor

Direct drive
,° capstan

Bi-directional
power amplifier

T

Synchronous
acquisition and
phase comparator
circuits (digital)

Filter/
pre-amplifier

ReferenceE » Tape
osclllator } Jpee_ad ]
l-—umr-t r

L@

External
reterence input

|Compensation
network <

Fig. 1. Speed control system employing magnetic tachometer.
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Fig. 2. Mixer using operational amplifier.
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World of Amateur Radio

Licences and “‘pirates”’

Of every five new British amateur
licences now being issued, rather more
than three are for Class B operation on
v.h.f. telephony only. The licence statistics
to the end of October show that in the
previous six months there was an increase
of 311 Class B licences to a total of 1841,
compared with an increase of 198 Class A
licences (permitting h.f. operation and
requiring the passing of a Morse test) to a
total of 13,373. Taking into account
the 180 amateur television licences
British amateurs now total nearly 15,400.

That there is still an appreciable
number of people who attempt to operate
in the amateur bands without the
formality of a licence is shown by the fact
that, in the first nine months of 1969, the
Post Office successfully prosecuted more
than 70 persons and warned 50 others for
offences involving wireless transmitting
apparatus being used contrary to Section
1 of the Wireless Telegraphy Act. The
fines imposed on these “pirate” stations
ranged up to about £100 and the
penalties often included forfeiture of the
apparatus. The Post Office has indicated
that some of the illicit transmissions are
regarded as representing a potential
hazard to safety of life; they are equally
unpopular with licensed amateurs who
have sometimes been subjected to
deliberate interference and embarrassed
by such tricks as the tape recording of
genuine amateur ‘“‘contacts” which are
then replayed on transmissions outside
the limits of the amateur bands. The Post
Office welcomes information which would
help in tracing and apprehending the
pirates.

Good tropospheric ‘‘open-
ings”

During the spell of pronounced
tropospheric propagation in mid-
October—conditions which brought
many complaints of co-channel interfer-
ence 10 broadcasting organizations—
large numbers of amateur v.h.f
contacts were made between stations in
the UK. and many countries of Western
Europe. The contacts extended from
Sweden and Finland to Austria and
Switzerland as well as the almost routine
links with France, Holland and West

Germany. While most of the contacts
were made in the 144-MHz (two-metre)
band, the conditions extended also to the
432-MHz (70 cm) band; many of the con-
tacts exceeded 1000 miles. Some amateurs
believe that the “tropo” conditions of the
1969 Indian summer were among the
most pronounced yet recorded. Peter
Blair, G3LTF, of Chelmsford, has
raised his total of countries worked on
144 MHz to 28 and on 432 MHz to 19.
From January 1st the new voluntary
divisions of the 144-MHz band are:
144.0—144.5 telegraphy only; 144.15—
144.5 south-west region; 144.5—145.1
south-east region; 145.1-—145.5 midlands;
145.5—145.95 north, Scotland and
Northern Ireland; and 145.95—146
beacon transmissions.

R.S.G.B. president for 1970

Dr. John Saxton, director of the Science
Research Council’s Radio and Space
Research Station (Slough) and this year’s
chairman of the I.LE.E. Electronics
Division, is to be installed as the 36th
president of the Radio Society of Great
Britain during the course of a social
evening at the Bonnington Hotel,
London, on Friday, January 16th. Dr.
Saxton, although not himself the holder
of an amateur licence, has a keen interest
in the relationship between meteorology
and radio propagation, and for a number
of years has attended many amateur v.h.f.
functions.

It is clear from the latest Society
accounts that the 1970 Council, despite

Since the war,
amateur radio in
Japan has developed
greatly. Station of
Yoshio Sameshima,
JA2CLI, has many
1.8MHz (“Top
Band”) achieve-
ments to its credil;
contacts include the
U.S., Hawaii,
Canada and Aus-
tralia (photo. courtesy
of Stewart Perry
W1BB).

[JA2CLI
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the recruitment in recent years of several
thousands of additional members, faces
problems of the type which are seriously
affecting many national and local
societies. In each of the past four yars
expenditure has exceeded income: to a
total in the four years of some £8500.
Fortunately, the Society has substantial
reserves but nevertheless it faces
acutely the paradox that even with
the present record membership, costs are
still rising faster than revenue.

In Brief: There has been a good response
from British amateurs to a proposal
—*‘Project Trident”’—to design and
build in the U.K. an amateur radio
communications satellite capable of
receiving on the 144-MHz band and
retransmitting the signals on the
432-MHz band; it is recognized that such
a project will take a considerable time to
complete . . . It is now hoped that the
Australian-built amateur satellite ‘“Aus-
tralis—Oscar 5” will be launched during
December or early January on the
Thor-Delta rocket used to put a Tiros
weather satellite into orbit; Australis is
expected to radiate on 144.050MHz and
29.450MHz for a number of weeks . . .
The R.S.G.B. 1.8 MHz Affiliated
Societies’ Contest is due to be held on
January 1Qth and 11th between 18.00
and 22.00 GM.T. each day . . . This
season’s 1.8MHz “Transadantic Tests”
will be continued between 05.00 and
0730 G.M.T. on December 28th,
January 11th and February 1st and 15th
. . . A Boy Scouts station on the
Caribbean Island of Anguilla, with the
callsign VP2EQ, is being operated in the
14-MHz band . . . Indian stations have
recently been using the special prefix VU0
instead of VU2 as part of the Ghandi
centenary celebrations Mike
Matthews, G3JFF, is operating as a
maritime mobile station on board the Far
East flagship HMS. London and is
expected to visit many Far East and
Pacific areas during the next 15 months.

. . The Royal Naval Amateur Radio
Society, with the callsign G3BZU,
transmits a monthly Morse pro-
ficiency test at 19.00 GM.T. on
the first Tuesday of each month on
1.875MHz for practice runs and 3.520
MHz for speed proficiency tests.

PAT HAWKER, G3VA
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Electronic Metronome

An efficient circuit giving a speed range
of 30 to 240 beats per minute

by D. T. Smith

The timing pulses are generated by a
complementary-pair form of multivibra-
tor Tr,, Tr,. Both transistors conduct or
are cut off together and the conduction
time can be made a very small part of
each cycle. The conduction time (about
10ms) is used to generate the “tick” and
the off time (0.25 to 2s) the interval

As this form of multivibrator may be
unfamiliar to some readers, its operating
cycle is described. During the conduction
period the base of Tr, is forward biased
and therefore held near zero volts, while
Tr, is conducting hard and charging C,
via R, towards +4.5V. The conduction
period of Tr, is limited by the time C, can

1L

" o—+4:5v

Try

Low-Z
speaker

Complete circut of metronome.

between ticks. This form of multivibrator
is useful in many applications where
short pulses, relative to their separation,
are required. Low frequencies can be
obtained with relatively low capacitor
values, and a good range of frequencies
obtained by varying a single resistor.

supply enough base current to drive Tr,.
This ume is set primarily by C, and R;.
When Tr, is cut off R¢ and R, pull the
collector of Tr, down to zero so that the
charge on C, gives a negative voltage on
the base of Tr,. Tr, is thus cut off, and
no base current flows. The off time is that

CLOCK GENERATOR

taken for VR, and R; to discharge C, and
then generate a forward bias at the base of
Tr, to start conduction. As current starts
to flow in Tr, it feeds current via R; and
C, to the base of Tr, which in turn feeds
current via R, and G, to the base of Tr,
and so closes a regenerative feedback loop.
Both transistors are switched hard on, and
the cycle is repeated.

There is no point in having a good
quality amplifier to drive the loud-
speaker, so a simple two-stage amplifier
Tr, and Tr, is used. This is direct
coupled with both transistors cut off
when the multivibrator transistors are
off, and both conducting hard when the
multivibrator transistors are conducting.
Any medium- or high-gain silicon planar
transistors can be used for Try, Tr, and
Tr,. A medium or high power german-
ium p-n-p transistor capable of switching
about 1A—AC128, OC83, OC25 etc.—
can be used for Tr,.

There are no special precautions
necessary in wiring the circuit, and Vero-
board is convenient to use. C, should be a
paper or polyester type and not electro-
lytic, as variations of capacitance with
age or leakage would upset the calibration.
The circuit with loudspeaker and battery
are fitted in a suitable box. A low value
variable resistor, say 25‘4 may be
included in series with the speaker to act
as a volume control.

A Digital Christmas Tree

Using a large number of many coloured
lamps switchedin pseudo-random sequence,
an elegant and fascinating twinkling
effect is produced which can be exploited
by arranging the lamps around a Christ-
mas tree. In the prototype a 7-stage shift
register is used to generate the ‘M’
sequence, an exclusive OR gate being used
to provide feedback to the input from
stages 6 and 7. The length of the sequence
is 127 clock periods (27-1). It is arranged
that fourteen lamps are controlled by
transistor switches from the shift register
stages (7 from the Q and 7 from the Q
outputs). Transistors can, of course,
replace the micrologic elements in the
sequence generator. Small pea lamp bulbs
(model railway type) are used in the
original.

(/2 MC799P) H. N. GRIFFITHS
Ve (+36V) EG+GF
SHIFT REGISTER (4 xMC790P)

Iml' = i | e AT | by e - TR st | SRR

o - cP 1\CP CP JCP

GF+F.
* G Qb —17 Qs --d1 o — s Qo L .
Cines o 7 S ST S T T T Y Y T
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From register output

Lomp
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2N2926 LAMP

DRIVER
Ground
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~
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D.C. Bias in Push-Pull Power Amplifiers

A feedback amplifier controls the working point of a directly coupled
driver and output pair

by R. A. Smith

A bias circuit, conventional to many
amplifiers, and consisting of d.c. feed-
back from the collector to the base of the
driver transistor, is shown in Fig. 1. A
typical practical arrangement is given in
Fig. 2. However, the circuit is very
sensitive to changes in the current gain
of the driver transistor, and hence Ry
must be adjusted for the particular
driver transistor used.

Since the prices of suitable transistors
arc now very low, extta low-current
transistors in a circuit present no
problem. Hence a transistor can be used
whose sole purpose is to stabilize the
d.c. level of the output. The require-
ments of this transistor are:—

(i) High output impedance, so as
not to shunt the a.c. signal at the base
of the driver transistor.

(ii) A positive current gain to ensure
that the d.c. feedback is negative. (The
driver transistor changes the sign of the
signal).

Its input impedance is not
important since it is to be driven through
a filter from the low-impedance output
of the voltage amplifier, which is
capable of supplying large currents; i.e.,
its loading effect on the amplifier output
will be negligible even if the extra
transistor has a low input impedance.

In order to satisfy (i), the collector of
the stabilizer transistor must be con-
nected to the driver’s base; in order to
satisfy (ii) a common base circuit must be
used. For such a transistor to conduct
at all, it must be of opposite polarity to
the driver transistor. Also, the a.c. level
of the output must be filtered from the
d.c. to prevent excessive a.c. feedback.
Using a simple RC circuit for this, we
obtain the arrangement shown in Fig. 3.

R, must be chosen so that the potential
across it is small compared with the
supply voltage. The current passing
through this resistor is approximately
the base <current of the driver transistor,
i.e. 1/f multiplied by driver transistor

collector current which is approxi-
mately V/2R ..
Thus V » Vi, = iR, = R,V/2R.f

2R B/R; > 1 and R; € 2R1fmen in the
worst case.

With Ry as 2kQ, fuin = 20 and a
factor 20 for ““<”’, this gives R, = 4k Q.

The R,C time constant must be long
compared with the lowest frequencies
being used.

Fig. 4 shows a circuit used as an a.f.
power amplifier. The values given are
for a 3Q speaker and 25-V power

supply.

+
Ry
Cutput
stage
i (unity voltage J—
gain)

|

Fig. 1. Arrangement where driver
stage Try controls d.c. level of output
pair.

High output impedance amplifier

With high output impedance amplifiers
we are trying to drive a current in a load
irrespective of the potential across it.
In an inductive load, for example, the
potential may vary considerably depend-
ing on the waveform of the input. For
the output to be at high impedance, the
drive should be from the collectors of the

+

R¢

—

Fig. 2. Typical low-to-medium power
output stage.

Output
stage

T

Fig. 3. Use of common-base stage to
control d.c. level of amplifier output.

g

5%/‘

l\ -25V
_]_ 7
1008 4.7k 2%
33k r
SLo\:v leakage
1 3! ISt
ronsistor 500
2000
it ©
o
3() 10ad
S
-0

L.
1

www americanradiohistorv com

Fig. 4. Practical circuit using p-n-p
output transistors.
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(a)

(b)

Fig. 5. High output impedance power
stage. (a} Actual configuration, (b)
Convenient bisection for analysis.

Fig. 6. Application of bias transistor

to circuit of Fig. 5.

transistors, since the currents in these
are the least sensitive to variations of
potentials across them.

To apply feedback, the current in the
load is passed through a resistor in serics
with the load, as shown in Figs. 5(a) and
5(b), and hence converted into a voltage
which is compared with the input
voltage to the amplifier at the emitter-
base junctions of one of the driver
transistors, depending upon which half
of the circuit is conducting.

As will be seen from Fig. 5(b) each
part, upper and lower, is an emitter
follower across Ry; however, the largest
part of the current in Ry comes from the
collector of the output transistors (high
impedance). There is also a small
current in Ry which flows in the emitter
of whichever driver transistor is conduct-
ing and this current is approximately
the same as the collector current, 1.e.
1/f times the current through the load in
series with Ry.

R; should be chosen so that the
maximum current in the load (and hence
also in Ry) produces a voltage across Ryof,
say, a tenth of the power supply voltage.
In this case, there is a maximum potential
swing of approximately --0-4 of the
supply voltage across the load, and the
back e.m.f. of an inductive load must not
exceed this value if the amplifier is to
work In its linear region.

The bias circuit described above can

+18V
Sk
Low leakage
R¢ St tronsistor
— A —
4
! L
1,000u == gSk

W .

+18V

VAN-

2k

£

C 3
1,000;1%’

L]
VAAA
8]
x

Fig. 7. Modification of the previous circuit to limit standing current in the ourput stage.
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be incorporated in the circuit as shown in
Fig. 6.

In a practical circuit, the standing
current in the output transistors can
become intolerably large if bias resistors
are not included as shown in Fig. 7.
Resistors Ra reduce the quiescent
current of the driver transistors and
resistors Rz bleed much of the
remaining driver transistors’ current to
the supply rails rather than through the
bases of the power transistors. Values
shown are for an amplifier driving
0'25A into an inductive load; it was
for driving the scan coils of a mag-
netically deflected c.r.o.

More Announcements
(see also p.19)

Hewlett-Packard Ltd have installed a £20,000
patient monitoring system at Walsgrave
General Hospital, Coventry. The system
includes a cardiac catheterization unit, bedside
monitors for coronary care, defibrillator
trolleys and two nurse’s central stations.

Pye Telecommunications Ltd, has received
contracts worth £575,000 for radio telephone
equipment to be supplied to Government
departments. The orders include u.h.f. fixed
and mobile f.m. equipment for airports, v.h.f.
motorcycle and personal transmitter /receivers,
and v.hf., h.f. and m.f. marine
transmitter /receivers.

STC Mobile Radio Telephones Ltd has been
awarded a contract valued at approximately
£700,000 by the Home Office for the supply
of several thousand mobile a.m. radio
telephones for police use.

Plessey Electronics Group has received an
order from the North of Scotland
Hydro-Electric Board for the supply of radio
relay equipment. Operating in the 1 500MHz
band, the equipment will link the Board’s
head office in Edinburgh with its main control
room at Port-na-Craig, Pitlochry, and
communications centres at Burghmuir, Perth
and Tealing near Dundee.

A telecommunications project. A contract
worth £1.4M has been awarded 10 S.T.C. by
the Ministry of Posts, Telegraphs and
Telephones of Kuwait for the provision of a
number of broadband microwave and coaxial
cable links from Basra, Iraq, into the
telecommunications centre at Kuwait City.

Microwave Associates Ltd, have announced
an agreement whereby they will provide a
complete marketing service for the products of
Microwave Semiconductor Corporation,
Somerset, New Jersey, U.SA.

Electron microscopes worth more than $ IM
have been ordered from AEI Scientific
Apparatus Lid for the United States and
Canada. These orders have been placed by
Picker Nuclear, the company’s associates in
the United States.
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1970 U.K. Conferences
and Exhibitions

Further details are obtainable from the addresses in parentheses

LONDON

Jan. 19-23 Bloomsbury Centre Hotel
American Data Communications
Equipment
(U.S. Embassy, Grosvenor Sq., London
WIA 1AE)

Mar. 25 Alexandra Palace
Physics Exhibition

(LP.P.S., 47 Belgrave Sq., London S.W.1

Mar. 10-12 Camden Town. Hall
Sound °70 International
(Association of Public Address Engincers,

394 Northolt Rd., South Harrow, Middx.

Mar. 17-19 Savoy Place

Electrical Methods of Machining,
Forming and Goating
(L.E.E., Savoy PL, London W.C.2)

Apr. 8-15
Electrex *70
(Electrical Engineers A.S.E.E. Exhibition,
Museum St., London W.C.1

Apr. 13-16 University College
Atomic and Molecular Physics
(LP.PS.. 47 Belgrave Sq., L.ondon S.W. 1

Apr. 23-26 Skyway Hotel
High Fidelity Exhibition
(Federaiion of British Audio, 49 Russell Sq.,
London WX'.C.1

Apr. 28 & 29 Royal Garden Hotel
Microelectronics Conference
(Business Conferences & Exhibitions,

Mercury House, Waterloo Rd., London S.E.1;

May 4-7 Royal Festival Hall
London Engineering Congress (LECO 70)
(Council of Engineering Institutions,

2 Little Smith St., London S.W.1

May 5-15
Mechanical Handling Exhibition
(Diffe Exhibitions, Dorset House, Stamford St.,
London S.E.1)

May 11-13 Middlesex Hosp. Med. School
Television Measuring Techniques
(1.LE.R.E., 8-9 Bedford Sq., London W.C.1

May 11-16 Olympia
Instruments, Electronics &
Automation Show
(Industrial Exhibitions, 9 Argyll St.,
London W.1

May 19-21
Signal Processing Methods for
Radio Telephony
(L.E.E:, Savoy P, London W.C.2)

June 9-11 Savoy Place
Electrical Interference in Instrumentation
(L.E.E., Savoy Pl., London W.C.2)

July 13-17
Ships’ Gear International Show
(Brintex Exhibitions, 3 Clements Inn,
London W.C.2)

Sept. 7-11 Grosvenor House
International Broadcasting Convention
(International Broadcasting Convention,

Savoy Pl., London W.C.2)

Sept. 15-18 Olympia
Bio-Medical Engineering Exhibition
(U.T.P. Exhibitions, 36-37 Furnival St
London E.C 4)

Sept. 15-18
Electrical Discharges in Gas
(LE.E., Savoy PL, London W.C.2)

Earls Court

Earls Court

Savoy Place

Olympia

Savoy Place

Sept. 29-0Oct: 2 Savoy Place
Trunk Telecommunications by
Guided Waves
(L.E.E., Savoy P\, London W.C.2)

Oct. 15-21 Olympia

Audio Festival & Fair
(International Audio Festivals and Fairs,
42 Manchester St., London W.1)
BANGOR
July 6-10
Microwave Spectroscopy
(L.P.P.S., 37 Belgrave Sq., London S.W.1

University College

BIRMINGHAM

Apr. 14-16
Automatic Test Systems
(LE.R.E., 8-9 Bedford Sq., London W.C.1)

The University

BRIGHTON

Mar. 2-6
Engineering Design Show
(Business Conferences & Exhibitions,
Mercury House, Waterloo Rd., London S.E.1

Exhibition Halls

CAMBRIDGE

Mar. 19-22
Television Tomorrow
(Royal Television Society, 166 Shaftesbury Ave.,
London W.C.2)

Churchill College

CRANFIELD

Mar. 23-26 College of Aeronautics
Aerospace Instrumentation Symposium
(N. O. Matthews, Dept. of Flight, Coilege of
Aeronautics, Cranfield, Beds.

EDINBURGH

Mar. 17--20 The University
Management and Economics in the
Electronics Industry
(D. ). T. Williams, Ferranti Lid., Ferry Rd.,
Edinburgh $)

HARWELL

Apr. 2-3
High Voltage Electron Microscopy
(LP.P.S,, 47 Belgrave Sq., London S.W'.1)

A.ERE.

MANCHESTER

Jan. 6--8 The University
Solid State Physics
LP.P.S., 47 Belgrave Sq., London S.W. 1

Feb. 23-27 Belle Vue

Labex Northern
(U.T.P. Exhibitions, 36-37 Furnival St.,
London E.C.4)

May 19-22
Industrial Training Exhibition &
Symposium
(John Clarke (P.R9 Ltd., St. James House,
44 Brazennose St., Manchester 2

Belle Vue

OXFORD

Apr. 6-11 The University
Biological Engineeriag Conference
(J. Gasking, Dept. of Pharmacology,
St. Bartholomews Hospital Medical School,
Charterhouse Sq., London E.C.1
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Sept. 14-16
Photo-electron Spectroscopy
(LP.P.S., 47 Belgrave Sq., London S.W.1)

The Umversity

READING

Apr. 6—8
Thin Films Conference
(LP.P.S., 47 Belgrave Sq., London S.W.1

Apr. 15-17 The University
Defects in Semiconductors X
(LLP.P.S., 47 Belgrave Sq., London S.W.1’

The University

TEDDINGTON

Feb. 25-26 N.P.L.
Trends in Diffusion Conference
(1.P.P.S., 47 Belgrave Sq., London S.W.1)

UXBRIDGE

Apr. 1416 Brunel University
Computer Graphics International
Symposium
(R. Elliot Green, Brunel University,
Uxbridge, Middx.)

Overseas

JANUARY-APRIL

Jan. 14-16
System Sciences Conference
(Dr. R. H. Jones, 2565 The Mall, University
of Hawaii, Honolulu, Hawaii 96822)

Jan. 20 & 21
Soldering Technology Seminar
(W. R. Dunbar, Grover M. Hermann Hall,
Illinois Inst. of Technology, 3241 S. Federal St.,
Chicago, Illinois 60616)

Feb. 611 Paris
Audiovisual Techniques, Electroacoustics
& Electronics Show
(Fed. Nat. des Ind. Electroniques,
16 rue de Presles, Paris 15)

Feb. 16-19 Tampa Fla.
Computer-Aided Circuit Optimization
(Dr. G. W. Zobrist, Dept. of Elect. Eng.,
University of South Florida, Tampa,
Florida 33620)

Feb. 18-20
Solid-State Circuits Confergnce
(LE.E.E,, 345 E. 47th St,, New York,
N.Y. 10017

Feb. 24—Mar. 5 Tampa, Fla.
Applied Communication Systems Analysis
(Dr. G. W. Zobrist, Dept. of Elect. Eng,,
University of S. Florida, Tampa, Fla. 33620)

Mar. 5-10 Pans
Audio Festival
(Fed. Nat. des Ind. Electroniques,
16 rue de Presles, Paris 15

Mar. 11-13
Scintillation and Semiconductor
Counter Symposium
(Louis Costreil, Radiation Physics Inst. Section,
N.B.S., Washington, D.C. 20234)

Mar. 18-21
Electro 70 Show
(Electronics Institution of East Africa,
P.0O. Box 9690, Nairobi, Kenya)

Apr. 3-8 Paris
Elcctronic Components Show
(Fed. Nat. des Ind. Electroniques,

16 rue de Presles, Paris 15)

Apr. 6-10 Paris
Advanced Microelectronics Conference
(Fed. Nat. des Ind. Electroniques,

16 rue de Presles, Paris 15)

Apr. 14-17 Washington
Geoscience Electronics Symposium
(1LLE.E.E., 345 East 47th St,, New York,

N.Y. 10017)

Apr. 21-24 Budapest

Microwave Communication Colloquium

(Microcoll-—Technica Hdza Budapest,

V. Szabadsag tér 17, Hungary)

27-29 Atlantic City

Frequency Control Symposium

(Electronic Components Lab., US. Army

Electronics Command, Fort Monmouth,

New Jersey 07703)

Honolulu

Chicago

Philadelphia

Washington

Nairobi

Y

Ap
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New Products

General Purpose Audio
Amplifier

The Elcom GPA general purpose amplifier
module —available in two different supply
voltage versions—is a low-power high-
quality amplifier intended for rack mounting
and capable of driving a, speaker to 4W
mean power. Qutput is unbalanced, but an
external  transformer is  available for
balanced loads. Power supplies required are
S0V for the GPASO and 24V for the
GPA24. The a.c. coupled outpur has an
impedance of 7.57) (GPA24) and 15
(GPASO). The transformer coupled output
has an impedance of 34 7.5 and 15
for both voltage versions. At 4W output,
sensitivity is quoted as 20dBm maximum,
noise level 100dB, and distortion 0.3%
(GPA24) and 0.1% (GPASO). Frequency
response from 30Hz to 20kHz is within
+1dB, and the amplifier is provided with
remote or local gain control facilities.
Elcom (Northampton) Ltd, Weedon Road
Industrial Estate, Northampton.

WW 310 for further details.

Auto-range Digital

Voltmeter

The SM 212/C digital volimeter from
S.E. Laboratories is designed specifically
for data logging and the automatic testing
of equipment systems. Selecting ‘‘auto” on

the front panel gives complete automatic
continuous monitoring over the full range
of the instrument (from 104V to 1kV).
The instrument up-ranges at a reading of
9,000 and down-ranges at a reading of 800.

All  control switches are front-mounted
push-buttons. As well as having automatic
selection, the instrument’s ranges can be
selected manually by five push-buttons,
and remote ranging for external program-
ming via the B.C.D. output socket. Maximum
resolution is 104V, input impedance
> 1000M 2 on direct ranges, and accuracy

+0.01%. Reading rate is 25 per sec
synchronized to mains frequency. Series-
mode rejection is >60dB without filter,
and common-mode rejection > 140dB.
S.E. Laboratories (Engineering) Ltd, North
Feltham Trading Estate, Feltham, Middx.
WW 315 for further details.

Turns-counting Dial

R. C. Knight Lid introduce a range of turns-
counting dials for use with mulu-turn poten-
tiometers. The model 33-30 illustrated can be
used on 10-, 20-, or 30-turn potentiometers.
Mating with the potentiometer shaft is accom-

plished using a tapered collet arrangement.
Small quantities of up to 100 off are available
from stock and prices range from 41s 9d to 47s
3d each, depending on the quantity ordered.
R. C. Knight Ltd, 20 Solent Avenue, Lyming-
ton, Hants.

WW 336 for further details

Constant-current
Power Sources

Direct currents as small as 1A and as
large as 500mA are supplied with extreme
accuracy by two constant-current power
sources—models 6177B  and 6181B.

from Hewlett-Packard. Current regulation
is such that the output current changes
less than 25 pp.m. (+5 pp.m. of range
setting) with a load change that swings the

output voltage from zero to maximum.

Current-setting and voltage-limiting controls
are independent and can be preset before the
load is connected. Maximum output for
Model 6177B is 500mA, with voliage
limiting  continuously adjustable between
0 and 50V. Model 6181B has a maximum
output of 250mA with 0-100V limiting.
Current  output is selected with high
resolution  (0.2% of range) by a 10-turn
control and 3-position X10 range switch.
Either of the floating output terminals may
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be grounded to provide current of either
polarity. For systems use, these instruments
can be programmed by either external
voltage or resistance. changes. Extremely
high output impedance is maintained without
use of reactive elements, resulting in fast
programmung speed: 500 s from 0 to 99%
of programmed output. Hewlet-Packard Ltd,
224 Bath Road, Slough, Bucks.

WW 316 for further details

Light-emitting Diode

The MVS0 from Monsanto, is a diffused
planar gallium arsenide phosphide light-
emitting diode which peaks at 6,500A. It can be
used in place of incandescent lamps as small as
the T3 /4 size. The life-tiine of the unit is said
to approach 100 years. Light output is 750ft
lamberts with a forward current of only
20mA. Turn-on time is 1ns. The MVSO is
available in the UK. from Semiconductor
Specialists Inc, Airpark House, 127 Station
Road, West Drayton, Middx.

WW 330 for further details

Electromyograph

Isleworth  Electronics have developed an
electromyograph suitable for use in clinical
medicine practice. The type 7 Electromyo-
graph is a solid-state design, with plug-in
units. Four plug-in positions are provided:
two amplifiers, a timebase and a stimulator.
Two types of amplifier are available—a
single channel and double channel. With
various combinations, between two and four
signals may be displayed simultaneously on
the cathode-ray tube. Each channel carries
its own built-in calibration signal. Com-
prehensive camera recording facilities are
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provided by a second cathode-ray tube at
the rear of the instrument. The remote
cable-operated camera shutter is synchronized
electrically with the machine. Five modes
of operation are possible: single sweep,
continuous, superimpose, scan, and
autograph. All  modes are electrically
interlocked to prevent overlapping exposure.
Film wind-on after each exposure is auto-
matic. Outputs are provided for data recorder,
external loudspeaker (to supplement the
unit’s own internal sound channel), and trigger
pulses to synchronize peripheral equipment.
Isteworth  Electronics, Frederick Street,
Waddesdon, Bucks.

WW 320 for further details.

Binary Ladder Networks

Morganite Resistors have produced two binary
ladder networks. Model 215 is an eight-bit
high-speed ladder with a standard resistance of
10k in the binary R-2R configuration. Set-
tling time is less than 100ns with a maximum
output voltage ratio error of +0.25 bit over
the temperature range — 55 to +125°C. Three
application resistors, ratioed to the ladder, are
also included for bipolar operation and ampli-

&
-
-
&
-
BN o
-
-

fier summation. Model 213 is a 10-bit binary
resistor array designed to be compatible with
the Fairchild #A 722 current source for D/A
and A/D applications. Resistance values cor-
respond directly with those specified on the
A 722 data sheet. The resistance tempera-
ture coefficient is 0 to —200 p.p.m/°C with
resistance tolerance of + 2% over the temper-
ature range — 20 to +85°C. Morganite Resis-
tors Ltd, Bede Industrial Estate, Jarrow, Co.
Durham.
WW 334 for further details.

Analogue Computer
Teaching System

Analogikit is a system which combines
digital and analogue techniques and is
intended for the designer, technician and

university graduate. The equipment
includes operational amplifiers, feedback,
summing, scaling and initial condition

elements. An introductory handbook explains

the arithmetical aspects of summing, scaling
and integration with simple illustrative
experiments leading to the construction
of differential equations with practical
examples of simulated systems. An advanced
book deals with the mathematical aspects
for degree. course students. A complete
teaching kit for analogue work, including
a mounting deck with power supplhies,
costs £165 in the U.K. Feedback Lid, Park
Road, Crowborough, Sussex.

WW 308 for further details.

Automatic Counter

All models in the Dana series 8100 auto-
matic counters measure frequencies from
0.05Hz to S50MHz (dc. coupled) and
5SHz to 50MHz (ac. coupled), but models
8120, 8130, 8124 and 8134 have an
additiona! a.c. coupled range from 10 MHz
to S500MHz. Models 8110, 8130, 8114,
8134 have a facility for time interval
measurement in the range 0.1 s to 10s (up
to 100s as an option) When using one of
these automatic counters, all that is
necessary is to connect the input signal,
and set an input voltage range switch to
PRESET. The remainder of the measurement
process is then controlled by computer
logic. Automatic resolution during the reading
time is effected, and decimal points and units
are automatically indicated. In one second,
reading accuracy approaches +2 X 1077
It is claimed the accuracy of the 8100 is
better without operator adjustment than
that of a manually controlled counter
which requires function selection and period-
to-frequency calculation. Dana Electronics
Lid, Bilton Way, Dallow Road, Luton,
Bedfordshire.

WW 305 for further details.

32-MHz Counter

The GR 1192 counter measures time inter-
vals, frequency and period from dc. to
32MHz to a resolution of 0.1 us, and fre-
quency ratio. If the 1157-B scaler is used,
the frequency range can be extended to

500MHz. Models are available with 5, 6 or
7 digit presentation. When measuring fre-
quency from dc. to 32MHz, the counting
gate times are 100us to 10s, and Hz, kHz
and MHz can be displayed with positioned
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decimal point. Accuracy is +1 count
+ time base accuracy. The stability of the
10MHz time base is less than + 2 partsin 107
per month. Measurement of period is limited
by the digit presentation and is up to 100s,
10s and 1s in the 7-, 6- and 5-digit models,
respectively. Single and multiple periods up
to 10° are covered, and time periods can be
displayed in ms, us and ns with positioned
decimal point. The ratio of two frequencies, A
and B, can be measured from 1 to 10°%
Frequency A from d.c. to 32MHz is measured
over 1 to 10® periods of frequency B, 50Hz to
10MHz. Trigger error in time measurements is
defined at +0.3% of one period divided by
the number of periods averaged for a 40dB
input signal-to-noise ratio, and assumes no
noise internal to the counter. For input
signals of extremely high signal-to-noise
ratio, the trigger error in wus is less than
0.0003 divided by the signal slope in V/us.
Price of the three models is £326 (5 digit);
382 (6 digit) and £437 (7 digit). General
Radio Company (U.K.) Ltd, Bourne End,
Buckinghamshire.

WW 303 for further details.

3mm Jack Receptacle

Sealectro have developed a 3mm s.r.m.

series jack receptacle which prevents rf.
part number

radiation. Designated

50-645-4520-31, the receptacle is con-
structed of gold plated stainless steel,
Teflon, and gold-plated beryllium copper.
It meets all requirements of MIL-C-39012
regarding contact and dielectric torque and
captivation. R. F. Components Division,
Sealectro Ltd, Walton Road, Farlington,
Portsmouth, PO6 1TB.

WW 317 for further details.

DC/DC Converters

A range of d.c./d.c. converters for changing
an available low d.c. voltage (between six
and sixty volts in multiples of six volts) to
a much higher d.c. voltage is available from
Plessey. General use of the component is
in transistor instruments incorporating a
cathode-ray tube for display purposes.
Normal voltages up to 8kV with power up to
0.5W are gvailable in the unit size of
127 X 5.1 X 3.8cm, and ranging up to
10kV and 2W in a umt measurng
13.4 X 5.9 X 4.5cm. Plessey Wound Com-
ponents Division, Titchfield, Hants.

WW 321 for further details.

Portable Instrumentation

Recorder

A portable instrumentation magnetic tape
recorder, especially designed for use by non-
skilled personnel, has been introduced by
Bell & Howell. Suitable for a wide range of
industrial and research applications, the
VR-3200 is available in both 4-track and
6-track versions with speed ranges of
17 to 15 ips. and 34 to 30 ips. respec-
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tively. Both versions use }in tape on a 10}in
diameter standard N.A.B. spool. FM.
circuitry gives a frequency response of
d.c. 10kHz at 30 i.ps. with a signal-
noise ratio of 44dB. Recording and playback
are possible at any speed, the correct centre
frequency and filter being automatically
selected from the tape transport speed
selection switch. Peak detection monitor
meters are fitted which enable the correct
modulation to be adapted for any input
signal level in the range 100mV to 30V. A
test facility is incorporated to allow setting
up without running tape. Operation is from
230V a.c. (50Hz). A remote control unit is
available as an optional extra. Price from
£1,456. Bell & Howell Ltd, Consolidated
Electrodynamics Division, Lennox Road,
Basingstoke, Hants.

WW 325 for further details.

Marine Communications
Receiver

Marine  general-purpose/s.s.b.  communica-
tions receiver type RS551, from Redifon, is
designed to meet the British Post Office
specification and international requirements for
a ship’s main and s.s.b. receiver. All-solid-
state it provides unbroken frequency
coverage from 60kHz to 30MHz. It incor-
porates a frequency synthesizer as well as
continuously variable of ‘free” tuning.

Frequency of the basic receiver is set on
three in-line direct-reading decade dials
which select the digits for MHz tens,
MHz units and kHz hundreds (e.g. 27.2MHz).
The tuning process is then completed by
a continuously variable control which
sweeps a range 100kHz wide. This control
is geared 10 a counter in the same line as the
decade dials to give a direct read-out of
frequency down to 100Hz (e.g. 27.2796MHz,
or 27,279.6kHz). Complete  frequency
svnthesis, using the ARUI11, provides the
additional decades to enable operators 4o
select precisely the digits for kHz tens,
kHz units, and Hz hundreds. This permits
immediate direct sctting of known frequencies
down to increments of 0.1kHz, with instam

switch selection of free tuning or of com-
plete synthesis. Another feature is a
dynamic range of over 120dB. This accom-
modates a correspondingly wide variation
in levels of input signals. The use of two
inter-coupled a.g.c. systems enables the
R551 to receive wanted signals at sensibly
constant level despite adjacent unwanted
signals. A high degree of front-end pro-
tection, independent of whether the receiver
is switched on or off, permits the R551 to
be installed and operated in close proximity
to high-power transmitters. Redifon Ltd,
Broomhill Road, London S.W.18.

WW 312 for further details.

S.S.B. Manpack

The TRA.6929 Minical s.s.b. manpack from
Racal-BCC has a power output of 1W p.e.p.
and six operating channels covering fre-
quencies from 2 to 7MHz or 2.6 to 9MHz.
Complete with batteries, handset, acrial
and haversack, the manpack measures
190 X 76 X 210 mm and weighs 3.6 kg.

Intended for military use, Minical has been
specifically designed for simplicity of opera-
tion with a minimum number of controls.
Changing channel takes only a few seconds,
and it is claimed that unskilled operators are
able to use it after a few minutes instruction.
Tuning is effected with the aid of an internal
noise generator. By this means, the possibility
of radiavion during tuning is avoided. The
manpack operates from either U2/D type dry
cells or rechargeable NiCad cells. If required,
a vehicle 12V supply can be used to power
the manpack or for recharging the NiCad
cells. Racal-BCC Lid, Western Road, Brack-
nell, Berkshire.

WW301 for further details

R.F./U.H.F.

Millivoltmeters

Millivac r.f. millivoltmeters types MV-828A
and MV-928A are solid-state instruments
with full-scale ranges from ImV to 3V,
extended to 300V by a capacitative divider.
Frequency range is 10kHz to 1,200MHz.
Both instruments operate on 115/230V,
50450Hz supplies, whilst the MV-928A
also operates on internal nickel-cadmium
batteries and has a built-in battery charger.
Features of the instruments include tem-
perature-compensated probe with replacement
diode cartridge and recorder output. Avail-
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Millivac’s  U.K.

able through agents,
Lyons Instruments Lid, Hoddesdon,
Herts, the MV-828A is priced at (337 10s
and the MV-928A at £387 10s. (Duty free).
WW 326 for further details.

Integral-cycle Zero-voltage

Switch

The CA3059 integral-cycle zero-voltage
switch is contained within a 14-lead dual
in-line plastic package and operates direct
from the ac. line. This RCA device is
capable of driving triac gates directly, and
by providing a triac gating signal at zero-
voltage crossings minimizes r.f  inter-
ference. A fail-safe circuit is incorporated
to guard against an accidentally opened or
shorted sensor, and an optional output
control is available. Electrical characteristics
include; d.c. gate-trigger current of 40mA
for Vgr of 3V and Rgr of 70 §3 gate-trigger
pulse width of 80 us before and after ‘O’ for
Cx 0;, a gate-trigger pulse width of 20us
before ‘O’ and 170us after ‘O’ for C «x
of 0.0154F; an on-oft accuracy of 1% and 3%
for sensors of 5k{) and 100k, respectively.
RCA Ltd, Sunbury-on-Thames, Middlesex.
WW 309 for further details.

Dual-trace 10-MHz

Oscilloscope

The D54 is a solid-state-circuit oscilloscope.
Intended for general purpose laboratory
and production line testing applications the
Telequipment D54 solid-state oscilloscope
has a vertical amplifier bandwidth of d.c.
to 10-MHz within —3dB when d.c. coupled,
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and 2Hz to 10MHz within —3dB when a.c.
coupled. A 12-position frequency compen-
sated input attenuator calibrated direct in
V/cm can be set for sensitivities of 10mV/cm
to SOV/cm in a 1-2-5 sequence. The range
of timebase sweep speeds is 200ns/cm to
2s/cm covered in 22 calibrated steps. A
variable  uncalibrated  control  provides
continuous overlap between steps and reduces
slowest sweep speed to approximately Ss/cm.
The D54 can be operated in the following
four modes: channel 1 only; channel 2 only;
alternate during which the input to the
vertical output amplifier is synchronously
switched between channel 1 and channel 2
during flyback; and chopped during which the
input to the vertical output amplifier is
continuously switched between channel 1
and channel 2 at approximately 100kHz.
Telequipment Ltd, 313 Chase Road,
Southgate, London N. 14.

WW 302 for further details.

Over-voltage

Protection Unit

New from ITT is an over-voltage protection
unit designed to give semiconductor devices
protection against voltage surges of 1 us or
greater duration. The umt employs a
reference amplifier and variable potential
divider t sense applied voltage. The trip
point is continuously variable between

4.5 and 60V, with resolution better than
0.1V. An excess voltage triggers a crowbar

s.c.r. across the supply. In the event of
a fault the unit will handle S00A peak—
250A mean half cycle. Provision is made for
limiting the surge current to lower values if
desired. Connected across the two supply
terminals, the unit takes less than 10mA
drain at all voltages. The unit is compact—
approximately 65 X 40 X S50mm. Access
to the voltage adjustment potentiometer is
through a hole adjacent to the terminals.
The unit will operate in an ambient tem-
perature range from —40° to +65°C.
ITT Components Group Europe, Rectifier
Product Division, Edinburgh Way, Harlow,
Essex.

WW 319 for further details.

Colour Monitor Calibrator

The Grafikon calibrator is a hand-held opucal
instrument that enables the white point of a
colour monitor or receiver to be visually set.
The instrument is offered up to the tube face
and the monitor controls are adjusted to make
the colour picture match the instrument’s
reference colour. The comparison between the
monitor and the reference is seen in a Lum-
mer Brodhun photometer cube. The reference
colour is obtained from a tungsten halogen
lamp and glass filter and is diffused to form a
very even reference field. The lamp current is
electronically stabilized to ensure that its col-

our is the same each time it is switched on
while the tungsten halogen cycle in the lamp
maintains its long-term colour stability. A
mechanical iris is incorporated to adjust the
brightness of the reference field to any grey
scale step. This ensures that the reference
colour remains the same for all values of
brightness. Grafikon Engineers Ltd, 75 South
Western Road, Twickenham, Middx.

WW 331 for further details.

Transportable Insulation

Tester

Miles Hivolt offer a transportable insulation
test set for measuring leakage currents
down to 0.01 A at up to 30kV dc. It can
be driven from the mains or from recharge-
able 24V batteries which give four hours’ use
at full load, the equivalent of many days’
normal use. Mains input is 100-125V or
200-250V at 45-66Hz. The output voltage
is available in two ranges 0.5-5kV and
3-30kV. The output voltage is measured at
two ranges 5kV and 30kV with full-scale
deflections. Maximum output current is
200 A au fuill voltage with higher currents
at lower voltages. The equipment weighs
11.5kg with either battery or mains power
unit fitted. Miles Hivoit Ltd, Riverbank
Works, Old Shorecham Road, Shorecham-by-
Sea, Sussex.

WW 313 for further details.

40-MHz Counter/Timer

A solid-state 40-MHz counter/timer, the
TF2414A, with 10mV sensitivity is avail-
able from Marconi Instruments. Advantages
include time interval measurement down
to 1 us, period and multi-period measurement,
IM ’ input impedance and display memory.
Direct frequency measurement is provided up
to 40MHz. A special version TF2414A/2M
is designed for use with the M.I. frequency
converters (TF2400 series) which extend
the frequency range up to SOOMH:z.
Another version, TF2414A/1 provides a
printer output facility supplying a 1-2-4-8
b.c.d. output code for each digit displayed.
Stability and accuracy are determined by
an oven-controlled crystal oscillator.
Circuits incorporate discrete and integrated
silicon semiconductors on plug-in printed
boards. The display memory maintains the
readout while the count is in progress,
thus giving a continuous coherent readout.
The crystal oscillator has stability of

typically 1 X 10°° over three months and
temperature co-efficient of +5 X 107
per °C. A standard frequency output is
internal

available from the reference
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oscillator through a front panel socket over
a range from O0.1Hz to 1MHz (selected by
the range switch). Price (298 f.o.b.
U.K. Marconi Instruments Ltd, Longacres,
St. Albans, Herts.

WW 311 for further details.

Add-on Transmitter
Amplifier

A wideband untuned solid-state linear trans-
mitting amplifier covering the frequency range
2-30MHz, intended as an add-on unit to a
low-power transmitter /receiver such as a pack-
set, has been developed by The M.E L. Equip-
ment Company Ltd. It has an output of 100W
p.e.p. and is designed for a transmitter, the

output of which is not less than SW p.e.p. It
operates from d.c. supplies of 10-30V without
need for voltage adjustment. The power sup-
ply is self-contained, and provides a sup-
plementary output of 20W at 24V d.c. for the
associated packset. It is sealed, operable at
ambient temperatures from —15°C to + 55°C
and meets the durability requirements of
DEF 133 (L3). Designated type BA.1013/01
the amplifier measures 310mm wide by
300mm deep by 116mm high. The ME.L.
Equipment Company Ltd, Manor Royal,
Crawley, Sussex.

WW 335 for further details.

Educational oscilloscope

An oscilloscope, Mitre type EA0699-1,
intended for use in schools, in service
workshops and in other equipment as a
built-in monitor, has a Y bandwidth of d.c.

to 100kHz. The instrument costs f£24. 10s.
(discount for schools) and features a Y
sensitivity of approximately 100mV/cm at
maximum gain with full Y shift. The time-
base range covers approximately 100ms/cm
to 10us/cm and is automatically synchronized.
The X input required is 1V/cm with full X
shift when the timebase is switched off.
Flyback suppression and access to Y plates
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are also featured. Power supply required
is 25W at 200 to 250V, 50 to 60Hz. Mitre
Electronic Products, 22 Powis Terrace,
London W.11.

WW 304 for further details.

Broad-band

Travelling-wave Amplifier

The TWS23 travelling-wave amplifier from
the M-O Valve Company has an output
of greater than 10W flat to better than
3dB and at a gain of at least 26dB in the
frequency range 2.0 to 4.0GHz, whilst, by
adjusting helix voltages, it is possible to

obtain power outputs of over 20 watts at
spot frequencies. The tube is packed in a
permanent  magnet  focusing mount, and
r.f. coupling is by means of a type N 50

connector. Cooling may be by either con-
duction or convection, according 1o
specification. The M-O Valve Co. lLid,
Brook Green Works, London W.6.

WW 322 for further details.

F.E.T—input Op. Amp.

Advance Industrial Electronics have available
a low-cost general purpose Zeltex operational
amplifier, Model 134D which can be used in
differential, inverting and non-inverting cir-
cuits. Typical voltage drift is 50 uV/°C. Typ-
ical input bias current is SOpA. Initial offset
voltage can be adjusted to zero with an exter-
nal potentiometer. The unit is short-circuit
proof to ground The amplifier housed in a

LELTEX

plastic /epoxy case can be mounted directly on
a p.c. board or plugged into a mating connec-
tor. Specification includes an output of
+V at 4mA, a d.c. gain of 50,000, and a gain/
bandwidth product of 1.3 MHz. Frequency at
full output is 100kHz. The slew rate is
6V/ s and operating temperature —25 1o
+85°C. Price is {8 5s. Advance Institute Elec-
tronics, Raynham Road, Bishops Stortford,
Herts.

WW 333 for further details

V.L.F. Third-octave

Analyser

AIM  Electronics have announced a third-
octave frequency analyser (TOF 260A) with
a frequency range extending from 0.5Hz
up to 100kHz and covering any eight octaves
in this frequency range. The octaves

covered are pre-set to customer requirements.
The unit consists of twenty-four filters,
each covering one-third of an octave,
designed in accordance with BS2475:1964
(which recommends centre frequencies and
equivalent bandwidth of the filter elements).
Each filter may be attenuated by 0-100%
by adjustment of a ten-turn calibrated
potentiometer. The outputs from all the
filters are combined at the output socket.
Thus any combination of filters may be
selected by adjustment of the attenuators.
Typical applications include extraction of
thirdoctave information from unknown
waveforms and simulating the characteristic
noise of any low-frequency excitation
(e.g. vibrations) by selective filtering of
white noise. Price £600. AIM Electronics
Ltd, Bar Hill, Cambridge, CB3 8EZ.

WW 323 for further details.

Transistor Amplifier
for 1-2 GHz

Electro/Data Inc. have developed a broad-
band transistor amplifier for the range
1 to 2 GHz. The new amplifier, designated
Model A-12, has a 15dB gain response
from 1 to 2 GHz with greater than 10dB
of gain from 700 MHz 10 2.2 GHz. The

o Al ™ 13
lec = 2,00

“ ELECTRO/DATA

amplifier’s noise figure is 6dB typical with
a maximum value of 8dB. It has miniature
50 ' input and output connectors and a
shielded d.c. bias input. A single, negative
12V, 14mA source is required for biasing.
Two or more units can be cascaded to
provide increased gain, with minor changes
in passband ripple and bandwidth. The
amplifier has linear gain for output signals

up to —10dBm. Electro/Data Inc., 1621
Jupiter Road, Garland, Texas 75040,
US.A.

WW 314 for further details.

Modulation Meter

Type 785 modulation meter from Dymar is a
solid-state instrument for the measurement
of the depth of modulation in a.m. trans-
mitters or the frequency deviation in the case
of fm. transmitters. It is specifically
designed for narrow deviation transmitters
in mobile and portable v.h.f. radiotelephones,
the most sensitive deviation range being
3kHz f.s.d. The frequency range covered is
30-480 MHz and the sensitivity over the
whole of this range is better than 2.5mV in
50 —40dBm) which permits loose
coupling to the transmitter under test. The
residual f.m. noise of the local oscillator is
typically —44dB below 3kHz deviation with
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the a.f. “voice” filter switched in. Auxiliary
outputs are provided at the if. (S00kHz) and
the demodulation audio frequency. This
permits viewing of the modulation waveforms
on an oscilloscope or applying it to distortion
analyzers. Price £240. Dymar Electronics Ltd,
Colonial Way, Radlett Road, Watford,
Herts.

WW 327 for further details.

Analogue Switches

A range of m.o.s.ai.c. analogue switches,
the ML150 series, has been introduced by
Plessey. The switches, with full gate-control

isolation and gate-oxide protection, are
available in  6-way  muluplexer, dual
sample/hold and 3-bit digital-to-analogue

configurations. The MP130 series provide
matching drive circuits for ML150. The
large negative output voltage swings of these

circuits (30V) are particularly suited to
driving m.o.s. analogue switches. Plessey
Microelectronics, Cheney Manor, Swindon,
Wilts.

WW 324 for further details.
Continuous Tape-

Transport System

A continuous magnetic tape-transport sys-
tem—MTD 10500—is announced by
Recording Designs Lid. The system comprises
three basic models, write only, read only and
write /read. Each has variants to suit a range
of requirements. The same tape-transport
technique 1s used for each with modular
electronics to give particular system charac-
teristics. Seven- and nine-track versions are
available each with bi-directional transport
speeds from 4 10 37.5 i.ps. as standard, and an
optional speed-range of between 1 and 75
i.ps., if required. Slew-mode speed (for high-
speed inter-block gap detection) is 120 i.ps.
Start and stop speed times are less than 20ms
in the standard speed range. Recording densi-
ties of 200, 556 and 800 b.p.i. are available.
Recording Designs Lid, Blackwater Station
Estate, Camberley, Surrey.

WW 332 for futher details.

Low-pass Active Filters

Lionmount are manufacturing low-pass
active filters which can be varied continuously
throughout the passband. Two types are
available; one of which covers the range
1 to 10kHz in one band; the other covering
the. frequency range 1Hz-10kHz 1in four
switched bands. The designs are based on

9th  order

Butterworth  or
configuration and can realize 80dB/decade *

Chebychev

attenuation at cut off. The filters will
accept an input voltage of + 10V peak and
may be loaded with a minimum of 2,000 (2
Lionmount & Co. Ltd, Bellevue Road, New
Southgate, London N.11.

WW 318 for further details.
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January Meetings

Tickets are reqzu'red for some meelings: readers are advised, therefore,

to communicate with the society concerned

LONDON

6th. LEE. ‘“Marketing and the component
engineer’” by R. H. W. Burkett at 17.30 at Savoy Pl.,
wW.C.2.

6th. LE.R.E.~—Discussion on *“The Haslegrave
report on technician courses and examinations” at
18.00 at the London School of Hygiene and Tropical
Medicine, Keppel St., W.C.1.

7th. R. Soc—Juvenile lecture “Television at
school” by Dr. R. C. G. Williams at 14.30 at John
Adam St.,, W.C.2.

7th. 1.LE R.E.—*Positional transducers and
precision clectronic measurements” by P, C. F.
Wolfendale at 18.00 at 9 Bedford Sq., W.C.1.

9th. LLE.E. “Tellegen’s Theorem: an unusual
theorem of wide circuit application” by Dr. R.
Spence at 17.30 at Savoy Pl,, W.C.2.

12th. L.LE E.—*Phasor diagrams”’. Discussion led
by M. G. Scroggie at 17.30 at Savoy Pl.,, W.C.2.

13th. LE.E.—Discussion on “Prospects for
ultra-high-frequency f.e.ts” at 17.30 at Savoy Pl
w.C.2.

13th. LE R.E./LE.E.—*Physiology for engineers

—control  of circulation” by Dr. 1. Gabe
at 18.00 at St. Bartholomew’s Hospital Medical
Coll, E.C.1.

14th. 1.E.E.—**Changing relations between

science and technology and their effect on
international co-operation” by Dr. A. P. Speiser at
17.30 at Savoy Pl, W.C.2.

14th. 1LE.RE—“UHUF. television transposer
equipment” by W. I.. Gregory at 18.00 at 9 Bedford
Sq., W.C.1.

20th. 1. E.E.—*The British Calibration Service™
by H. E. Barnett a1 17.30 at Savoy Pi,, W.C.2.

20th. 1. Elgctronics.—*Power semiconductor
electronics” by R. G. Dancy at 18.30 at the London
School of Hygiene, Keppel St., W.C.1.

21st. SERT—"The new LV.C. colour video
tape recorder” by R. A. Calaz at 19.00 at London
Schoot of Hygiene, Keppel St., W.C.1.

22nd. ].E.E.—‘Devices using tunnelling
super-currents” by Dr. B. D. Josephson at 17.30 at
Savoy Pl., W.C2.

23rd. Brit. Acous. Soc.—Symposium on
“Electroacoustics in air and water” at 10.00 at 1
Birdcage Walk, S.W.1.

26th. L.LE.E.—*“Satellite television distribution™
by A. K. Jeffris, D. G. Pope and P. C. Gilbert
at 17.30 at Savoy P1,, W.C.2.

28th. 1.E.R.E.—Colloquium on *‘Systems
engineering and its educational impact” at 18.00 at
9 Bedford Sq., W.C.1.

30th. I.EE.—*Radar ecnoes from clear air in
relation to refracting-index variations in  the
troposphere” by J. A. Lane at 17.30 at Savoy n,
w.C.2.

BELFAST
21st. LER.E.—*Air traffic control” by David
Evans at 1830 at Ashby Institute, Queens

University, Stranmillis Road.

BIRMINGHAM

26th. LE.E./1.P.0.E.—"Operational. expericnce
with p.c.m. systems” by D. Cleobury at 18.00 at
M.E.B., Summer Lane.

BOLTON

12th. LEEETE—*“The origins of electrical
communications” by J. Dalton at 19.30 at Institute
of Technology, Deane Rd.

BRISTOL

15th. LE.R.E./R.Ac.S./1.LE.EE—“B.AC. sateilites”
by G. Crowder at 19.00 at Filton House Con-
ference Room, Filion.

CAMBRIDGE

29th. LER.E./LE.EE—*“Tuning of gunn effect
oscillators” by P. W. Crane at 18.30 at University
Engineering Laboratories, Trumpington Street.

CARDIFF

14th. L.ER.E—*Electronics for process control
instrumentation” by J. Seers at 18.30 at University
of Wales Institute of Science and Technology.

16th. S.E.R.T.—“Educational use of C.C.TV”
by T. Evans at 1930 at College of Further
Education, Cyncoed.

22nd. RT.S—'Television transmission equip
ment in education” by W. D. Kemp at 19.00 at
B.B.C, Liandaff.

CHATHAM

15th. LE.R.E.—*"The engineer in management”
by F. Oakes at 19.00 at Medway College of
Technology.

CHELMSFORD

19th. LE.R.E./LLE.E.—*Radar ornithology” by
Dr. E. Eastwood at 18.30 at the Civic Centre, Duke
Street.

EDINBURGH
7th, LERE—*Pulse code modulation for
point-to-point music transmission” by E. Rout at
19.00 at Napier College of Science and
Technology, Colinton Road.

20th. LE.E—*The electronics industry in
Scotland—past, present & future” by 1. MacDonald
at 18.00 at the Carlion Hotel.

FARNBOROUGH
22nd. L.E.E. /1LE.R.E.—*Specch and vocoders” by
1.. C. Kelly at 19.00 at the Technical College.

GLASGOW
8th. 1.ERE.—*“Pulse code modulation for

point-to-point music transmission’ by E. Rout at
1900 at the Institunon of Engineers and
Shipbuilders, 183 Bath St,, C.2.

LEEDS
6th. 1.E.E.—**The automatic landing of aircraft”
by S. A. W. Jolliffe at 18.30 at the University.

LEICESTER

20th. LER.E.—“Static inverters and their
applications” by E. W. Porter and R. J. Green at
18.30 at the University.

29th. 1.E.E.—*‘The latest techniques in
computer-aided  clectronic  design” by E.
Wolfendale at 18.30 at the City Polytechnic.

LIVERPOOL

Sth. 1E.E.—‘“Communications for people at
work and at play” by D. G. Holloway at 18.30 at the
University. )

7th. LLE.E. (Grads.)—‘‘Low and medium
frequency noise in transistors” by Dr. K. F. Knott at
18.30 at M.AN.W.E.B. Elec. Indus. Development
Centre.

www americanradiohistorv com

Wireless World, January 1970

19th. 1.LE.E.—*Electronics in automobiles” by
W. G. Hill at 18.30 at the University.

22nd. 1.EE. (Grads.)—*Developments in radio
control” by ). R. Francis and R. T. King at 18.30 at
M.AN.W.E B. Elec. Indus. Development Centre.

29th. 1.E.E.—Faraday Lecture ‘‘People,
communications and engineering” by J. H. H.
Merriman at 10.15 and 14.30 (students) and 18.45
(public) at the Philharmonic Hall.

MANCHESTER

7th. LEE./LERE.—*On the future of world
communications” by Prof. C. Cherry at 18.15
at UMIS.T. :

28th. 1 E.E. (Grads.)—*Radio interference from
high-voltage transmission line conductors™ by M. G.
Faulkner at 18.45 at UMIS.T.

NEWCASTLE-UPON-TYNE

7th. SER.T—*“Tandberg audio” by A. W.
Dakin at 19.30 at Charles Trevelyan Technical
College, Maple Terrace.

14th. I.LE.R.E.—*Electronic telephone exchanges”
by V. E. Mann at 18.00 at Dept. of Physics and
Physical Electronics, Rutherford Coll., Ellison P1.

I4th. LEE.T.E—“Decca navigational system”
by A. Brooker-Carey at 19.30 at Rutherford College
of Technology, Ellison Place.

26th. LE.EE—The application of electronic
engineering to road safety” by D. G. W. Mace and
S. Penoyre at 18.30 at the Polytechnic.

NEWPORT

21st. LE.EET.E—*“Change 1o metric” by G.
Esplin at 19.30 at College of Technology, Allt-Yr-Yn
Avenue.

NOTTINGHAM

13th. 1.E.E.—Faraday Lecture ‘‘People,
communciations and engineering” by J. H. H.
Merriman at 14.30 (students) and 19.15 (public) at
Albert Hall.

OXFORD

14th. 1.LE.E.—‘“Tomorrow’s world—use of
satellites for communication™ by W'. J. Bray at 19.00
at College of Technology, Headington.

PRESTON
14th. LE E.—*Metrication” by T. C. Campbell at
19.30 at Yorelta Restaurant.

READING
22nd. LERE—“M.OS. devices in lsi” by

G. E. Stevenson at 19.30 at J. J. Thomson Physical
Laboratory, the University, Whiteknights Park.

RUGBY

20th. 1.E E. {Grads.)-—*Brain cell to microcircuit
(pautern recognition)” by Dr. §. Aleksander at 18.15
at the College of Engineering Technology.

SOUTHAMPTON

27th. S.E.R.T.—“Field effect transistors” by
G. A. allcock at 19.30 at the College of Tech-
nology, East Park Terrace.

28th. 1.E.R.E.—*“Electronic character recogni-
tion” by R. H. Britt at 18.30 at the Lanchester
Theatre, University.

STEVENAGE

12th. 1.E.EE.—**Current electronic developments
in the deep sea fishing industry” by P. J. Hearn at
19.30 at the College of Further Education.

STOKE-ON-TRENT

15th. 1.E.E.—Faraday Lecture ‘‘People,
communications and engineering” by J. H. H.
Merriman at 14.30 (students) and 19.30 (public) at
Victoria Hall, Hanley.

SUNDERLAND
22nd. LEE. (Grads.—*“Pulse code modulation”
by J. Hutton at 18.30 at the Polytechnic.

WEYMOUTH

29th. 1.LE.E.—**Applications of integrated
circuits” at 18.30 at South dorset Technical
College.
WOLVERHAMPTON

7th. LProd.E./L.Mech. E—“CE.lL. as a profes-
sional union” by K. M. Platt at 19.15 at Stafford
College of Technology, Beacon Side.
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Test Your Knowledge

Series devised by L. Ibbotson*, B.Sc., A.Inst.P., M.1.E.E.,

M.I.ERE.

20. Colour

In all the questions it is assumed that the
viewer has normal colour vision.

1. Select from the colours quoted below
the one which does not appear in the spec-
trum of white light:

(a) orange

(b) yellow

(c) purple

(d) violet.

2. From the spectral colours below select
the one which is associated with the highest
frequency of radiation:

(a) red

(b) blue

(c) green

(d) blue-green.

3. Three light sources of the same area
give monochromatic radiation of colours
red, green and blue respectively, and have
equal luminosity (appear equally bright).
The intensity of radiation:

(a) is the same for all three

(b) is least for the red

(c) is least for the green

(d) 1is least for the blue.

4. Evidence suggests that the human brain
distinguishes between different colours by
the relative stimulation of optical receptors
having different frequency responses, in
the eye. The theory is that:

(a) each “cone” in the retina has a
frequency response curve which is
slightly different from all the others

(b) a separate type of receptor responds
to each spectral colour

(c) only three distinct frequency-
response characteristics are
involved

(d) only two distinct frequency-
response characteristics are
involved

5. Monochromatic light of wavelength
580mu is seen as yellow. It therefore
follows that any light entering the eye
which appears to have the same hue:
(a) must consist of monochromatic light
of wavelength 580mu
(b) may contain many frequencies, but
must have maximum energy flux at
580mu

*West Ham College of Technology, London E.15.

(c) must contain some energy at wave-
length 580my, but not necessarily
have maximum energy flux at this
wavelength

(d) need not contain any energy at
580mu wavelength

6. True white light is:

(a) light with equal energy at all fre-
quencies in the visible range

(b) light with a spectral distribution
the same as that emitted by the sun

(c) the light emitted by a *“black body”
at a temperature of 5200°K

(d) an inexact concept which is defined
differently in different circum-
stances.

7. A single monochromatic light can be
rendered colourless (giving the sensation of
white) by the addition of a suitable quan-
tity of another monochromatic light:
(a) whatever the colour of the original
light
(b) unless the original light is in the red
region of the spectrum
(c) unless the original light is in the
green region of the spectrum
(d) unless the original light is in the
blue region of the spectrum.

8. White light falls on an object which
absorbs in the blue, but reflects other
frequencies. The colour of the object will
be seen to be:

(a) vyellow

(b) green

(c) red

(d) purple.

9. Monochromatic yellow light from a
sodium lamp falls on an orange (fruit).
The colour of the orange when viewed in
this light will be:

(a) very pale orange

(b} iow intensity orange

(c) yellow

(d) black.

10. If white light is added to light of any
given colour the result is:
(a) a change in hue, but no change in
saturation of the colour
(b) a change in saturation, but no
change in hue
(c) achange in both hue and saturation
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(d) if the original light was mono-
chromatic a change of saturation
only, otherwise a change of both
hue and saturation.

11. A particular green light has a radiant
flux density of 1 watt per square metre.
To this light is now added 1 watt per
square meter of pure violet light. The
effect will be:
(a) a considerable change in colour, but
little change in luminance
(b) a large increase in luminance, but
little change in colour
(c) little. change in either colour or
luminance
(d) a large change in both colour and
luminance.

12. Discounting luminance information,
the colour of a light can be specified
entirely using:

(a) one variable

(b) two variables

(c) three variables

(d) seven variables.

13. If three colours are located on the
chromaticity diagram, then mixtures of
varying (positive) quantities of light of
these three colours will produce only:

(a) all colours within the spectral locus
(all realisable colours)

(b) all colours inside the triangle having
the given three colours at the
corners

() all colours outside the triangle
having the given three colours at the
corners

(d) all colours on straight lines joining
the three given colours.

14. By mixing, in appropriate quantities,
fully saturated red, green and blue light
it is possible to produce light:
(a) of all colours (all hues and satura-
tions)
(b) of every hue, but not all saturations
(c) over a restricted range of hues, but
with all saturations in that range
(d) over a restricted range of both
hues and saturations.

15. If ideal phosphors could be developed
which produced monochromatic red
(700mu), green (520my) and blue (450my)
light, these could be used, with advantage,
at the output of a colour television system.
The camera filters at the input of the
system would require:

(a) to pass bands of frequencies, as
narrow as possible, at the quoted
wavelengths

(b) to have broad overlapping fre-
quency transmission characteristics
with maximum transmissions at the
quoted wavelength values

(c) to have pass-bands which met but
did not overlap, so as to divide the
visible spectrum into three bands
centred on the three quoted wave-
lengths

(d) to have pass-bands between the
quoted wavelength values.

Answers and comments, page 47
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Literature Received

ACTIVE DEVICES

“The use of Coaxial-Package Transistors in Microstripline Circuits” is
the title of Application Note AN-4025 which has been published by RCA
Electronic Components, Harrison, New Jersey 07029, US A. .....WW401

Dickson Electronic Corp’s field-effect and bipolar transistors in lid.
chip assemblies are described in a 19-page brochure which may be
obtained from Dage (Great Britain) Ltd, 1 Penn Place, Rickmansworth,
HErtS. ciiinervveiosnnsnssnssssassasasnensasnananinnmnnnannsns WW403

“Semiconductor Summary 1969 /70" is the title of a short-form
catalogue available from ITT Electronic Services, Standard Telephones
and Cables Lid, Edinburgh Way, Harlow, Essex. ..o, WW404

Ferranti Lid., Gem Mill, Chadderton, Oldham, Lancs, have produced
some additions for their Microspot c.r.t. manual. This includes a
contents sheet and provisional data on the types 1B /97, 12H /40, 14 /08,
16A /19, 16A /40, 21B/10 cathode-ray tubes, the DY60S5 electronic
display equipment and the PD5002 solid-state light source. ....... WW405

The semiconductor products of SGS (UK) Lid, Planar House, Walton
Street, Aylesbury, Bucks, are listed in two catalogues which are
available price 21s each.

Consumer devices. Professional discrete devices

PASSIVE COMPONENTS

Airpax Electronics, of Cambridge, Maryland 21613, US.A, have
produced the following 1wo leaflets.

“The Choice of Protection” discusses the use of mechanical methods
of protecting electrical and electronic circuits from the effects of short
CIECHITS | son 'y o e 4006 me S0 mpas enm mpmey e et TRVRAY T AYH 7S WWwi411

A catalogue listing semiconductor fuses .............o.oiain Ww412

A new edition of the Amphenol catalogue describing miniature circular
connectors has just been released. It is available from Amphenol Ltd,
Thanet Way, Whitstable, Kent .... .. WW413

Programming systems produced by Oxley Developments Co., Priory
Park, Ulverston, Lancs, are the subject of a new catalogue ..... WWwW414

“Professional Communications Antenna Systems” is the title of a
catalogue available from Antenna Specialists UK Ltd, 1 Euston Road,
TEOMAOT IV, W/ 1L sttt s e s bt s b WW415

Full details of a range of edge connectors are given in the well
illustrated catalogue ‘““Metal Plate Connector Guide”, available from
Elco Corporation, Willow Grove, Pa. 19090, USA. ..o WW416

An article entitled “Understanding Thermocouples” that originally
appeared in our sister journal Instrument and Control Engineering has
now been reprinted and is available from IPC Business Press (Sundry
Sales Department), 161-166 Fleet Street, London E.C.4. Price 6s 9d,
including postage.

EQUIPMENT

An effects generator which can be used to produce sound effects for
radio and TV programme inserts, and public address announcements is
described in a leaflet from the manufacturers Mellotronics Ltd, 28-30
Market Place, London W.1 .. Ww433

Wireless World, January 1970

“Gramophone-record reproduction: development, performance and
potential of the stereophonic pickup” is the title of an article reprinted
from Proceedings IE.E., Vol. 116, No. 8, August 1969, which is
available from Shure Electronics Ltd, 84 Blackfriars Road, London
8 WWwW434

Photain Controls Ltd, Radalls Road, Leatherhead, Surrey, have produced
a leaflet which describes their range of photocell lamp modules intended
for use in automatic gain control circuits, stepless speed controt for
motors and modulation CIFCUILS, €1C  .vviviineiirrcoir e crains WW435

The eight digital electronic counters in the Dana series 8100 range of
automatic counters are described in a brochure from Dana Electronics
Lid, Bilion Way, Dallow Road, L.uton, Bedfordshire ................ WW436

The new 7000-series of oscilloscopes from Tektronix, which includes
two oscilloscope main-frames with a choice of six verucal amplifiers, four
timebase units and three sampling units, are described in a booklet
which may be obtained from Tektronix UK Ltd, Beaverton House,
Harpenden, Herts

We have received the following publications from Marconi Instruments
Ltd, Longacres, St. Albans, Herts.
Catalogue 1969-70. A very large catalogue which lists a vast range
of electronic measuring €qUIPMENT ........coovveerraearaaraeas WWw43s
“MI Bargain Buys”. This month’s special offers ............. WW439

H.F. Predictions—January
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Winter season conditions will continue with a large differential between
day and night frequencies except on some routes which show a secondary
peak a few hours before dawn. At sunrise and sunset, therefore, the
rate of change of MUF is at its greatest and it becomes difficult to
maintain satisfactory communicatior over these periods. On shorter
routes, generally less than 2000 km, the daytime MUFs in winter
may be lower than in summer when propagation is via the E layer.

The LUFs shown were calculated by Cable and Wireless Ltd for
reception in the United Kingdom of point-to-point telegraph services.
For other services the curves would be displaced vertically, the exact
amount depending on service and equipment parameters.
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Answers to
““Test Your
Knowledge’

Questions on page 45

1. (¢) No single monochromatic radiation produces
the sensation purple; it requires a mixture from the
two ends of the spectrum. If monochromatic red
light of wavelength 700 mu and monochromatic
violet of wavelength 400 my (the normally accepted
ends of the spectrum) are mixed in various
proportions, then the range of “pure” purples is
produced.

2.(b

3. (¢) Since the eye is most sensitive to light in the
green part of the spectrum, far less energy-flux
density is required to produce a given luminance of
green light than is required for the same luminance
of red or blue. Note that the term “monochromatic”
ts used to describe radiation of one single
wavelength (or, in practice, since this is impossible,
over a very narrow band) even though in the present
context it may seem inappropriate.

4. {c) The details of the mechanism are still not
known.

5. (d) Suitable quantities of light of othef*
wavelengths can produce a similar stimulus in the
colour receptors. If spectral green and red are used
the result will have the same saturation as well as
the same hue.

6. (d) The lights described in (a), () and (c) are all
forms of white light, although their spectral energy
distributions are somewhat different. The standard
of white used in television is the colour of a light
produced by a particular combination of a tungsten
lamp and a filter, known as “standard illuminant
C,

7. (¢) The complementary of green is purple, which
is non-spectral.

8. (a) Yellow is the complementary of blue, so that
removing blue from white leaves yellow.

9. (c) The orange, like most natural coloured
objects, reflects light over a range of wavelengths, so
that its colour, when illuminated by white light, is
determined by the total effect of these on the eye.
Since the orange is here illuminated with pure
yellow it can only reflect yeliow.

10. () This, and most other properties of colour, are
well illustrated by the chromaticity diagram.

11. (@) Although wavelengths at the blue end of the
spectrum contribute very little to the brightness of
a light they have a very significant effect on its
colour.

12. (b) These can be dominant wavelength and
purity, or chromaticity co-ordinates (as in the
chromaticity diagram). This is why colour
information in colour television can be carried by
two signals.

13.(b

14. (b) Reference 10 the chromaticity diagram shows
that no triangle with its corners on realisable
colours, even on the spectral locus, can include the
whole diagram.

15. (b) The total transmission characteristics for each
of the three colour channels in the camera would
requirc to be such that any incident radiation
would produce relative responses in the three
channels equal to the relative outputs from the
three phosphors at the receiver required to produce
its colour as nearly as possible.

THE CHOICE

BUIGINNRREGISIONRCOMBONENITS

PIONEERS FOR NEARLY 50 YEARS
AND TODAY LEADING THE WORLD
IN NEW ESSENTIAL COMPONENTS

The Bulgin policy of continued research and development has resulted in the
introduction of many unique new Electronic Components during the past year.
A few are illustrated here. B, 16, 17, 18 three-panel mounting Battery
Holders accepting 1. 2, or 3 U2-sized cells respectively. SM. 257/2 4

K. 515. Semi-rotary shaft operated D.P.C.0. moulded body switch rated
2A. at 250V A.C. D/S. 941/1 and /2. llluminated Switch with a normally

biased push action which can be locked in the depressed position.
#& Q

L.E.S. lamps. single {/1) or twin (/2) S.P.C.0. switch unit.
SM. 301/2/pPD.

OF CRITICS

SM. 301/2/PD moulded body. D.P.C.O. 8-contact switch
for double-pole alternative circuit switching. Rated
3A. at 250V A.C. P. 637/Chrome or /Gold. Three
pole side entry. BS. 666. jack plugs.

K. 556/Legend. Collet fixing knob, dial and
escutcheon unit which can have dial
legending to customers’ requirements.

P.537/Chrome
or/Gold

SM. 257/2
+K.515Knob

D/S. 890/SA. 2419

F. 316/S

Example of Edge Legendin

F. 317, 318

F. 296/S

D/S. 890/SA. 2419 Switched.
Legended Indicator. L.E.S.
Lamps. with a choice of five lens
colours which can be legended.
Switching is D.P.C.0Q. push-push succes-
sional action rated 2A. 250V A.C. Other
models have different switching arrangements.
D. 965, 966 New L.E.S. Signal Lamps for direct
connection to printed circuit boards with choice of
five lens colours. transparent or translucent. F. 316/S
Panel mounting fuseholder for 1” x{” ofuses 15A. rating.
F. 296/S Miniature panel mounting fuseholder for 5 x 20 mm. fuses.
5A. rating. SM. 324/2 Key operated D.P.C.0. moulded switch 2A.
250V A.C. rating. P. 550 unique 7 pole + earth inletoutlet connector
rated 6A. 260V A.C. F. 317, 318 Flush-fitting panel mounting fuseholder SA.
rating. F.317 17 x 1", F. 318.1}" x }" fuses. Edge Legending. All transparent knobs.
K. 436-7 and 472-4 can have legending around the edges as well as on top surface.

SM. 324/2 =

FOR DETAILS OF FHE COMPLETE RANGE SEND FOR BROCHURES REF. W.W./1.

MANUFACTURERS AND SUPPLIERS OF RADIO
AND ELECTRONIC COMPONENTS TO
MINISTRY OF WORKS sB.C
MINISTRY OF AVIATION [ X X3
MINISTRY OF TEGHNOLOGY LTA
RESEARCH ESTABLISHMENTS N.P.L.
UIGAEA. .S

A.F. BULGIN & CO. LTD,,
Bye Pass Rd., Barking, Essex.

ADMIRALTY

WAR OFFICE

AIR MINISTRY
HOME OFFICE
CROWN AGENTS

Tel: 01-594 5588 (12 lines)

WW—071 FOR FURTHER DETAILS
WWW.americanradiohistorv.com
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Real & Imaginary

b_y Vector

**Yellow, and black, and pale and hectic red,”’

As I write, the persuaders have just
begun their honeyed blandishments in the
Press, on sound radio and on television.

Like those purposeful citizens who
make a crust by robbing strongrooms, the
colour vendors use an oblique approach.
Just as cracksmen traditionally begin
operations in the cellars of the house next
door to the bank, so do our persuaders
tunnel into your private strongroom at
your weakest point, namely the Little
Woman and to some extent the kids,
because these, as a generalization, look at
the box a lot more than you do.

At present several of the channels are
hard at it, backed by powerful newspaper
and magazine campaigns—‘it’ in this case
being the task of making you feel a
second<class citizen if you are still
viewing in unnatural monochrome.

Every day now, and far into the night,
the B.B.C. and I.T.A. are firing continual
salvoes extolling the merits of colour.
What does astonish me 1s that, at the time
of writing, I haven’t seen any
advertisment emanating from a radio
manufacturer on any of the channels.

Should any reader be reaching for his
pen to remind me that the I.T.A. is the
only organization permitted to carry ad-
vertising, stay your hand. While 1t 1s true
that the B.B.C. does not lend itself to the
sordid business of raking in money in
return for advertising time, there are
other, and more gentlemanly, ways of
going about it, as any press relations
officer worth his salt could tell you.

One such is for the would-be advertiser
to latch on to some national sport or cult.
One of your first acts is to present a
handsome trophy which has the name of
your product indissolubly attached to it;
all you have to do then is to sit back and
wait for the event to be televised.

Another method is to plaster the
railings of the more dynamic association
football clubs with advertisements of
your product. Try as he may, the
cameraman will have to have the railings
in the picture for a good deal of the time
and so, given a litde luck, you have a free
plug both on B.B.C. and 1.T.A. for about
nine months in any given year.

I see the B.B.C. is making a platform of
‘natural television’. They did something
similar some years ago in a drive to
popularize the v.h.f. sound service. ‘High

quality’ was the torch carried then, but
this was soon extinguished by the radio
manufacturers, who shoved cheese-pared
circuits into a small box, together with a
tinpot loudspeaker, and tried to sell it as
hi-fi.

And what s natural television, pray? If
the term means anything it signifies that,
colour-wise, the picture on the home
screen is identical with the scene in the
studio. That being so, I must say that I'm
surprised that the B.B.C’s technical boys
have allowed their advertsing colleagues
to get away with it. For, given an additive
system with all its registration problems,
the inclusion of band-saving techniques,
and colour filters with transmission
characteristics which only approximate to
those of the home receiver’s phosphors,
then even the best colour monitors will
not stand comparison with the actual
scene.

I0s a pity to have selected such a sales
story because it looks as if the experience
of v.h.f. sound is going to be repeated
with colour television, if the criminally
maladjusted receivers to be seen all too
often in dealers’ showrooms are anything
to go by.

The public will swallow it of course
for the same reason that, in 1922, it
subscribed to the belief that an unbiased
three-valve receiver feeding a ‘sugar-loaf’
horn loudspeaker was giving perfect
quality. They believed it because the only
standard of comparison was the acoustic
gramophone and the quality of the
‘wireless” was, in its day, marginally
better than that. By the same token,
today’s standard of comparison with a
colour set is the monochrome receiver
and therefore any colour, however
unreal, is better than no colour at all.
Provided that the sky is some shade of
blue and the grass approximates to green,
who cares about fidelity? Electronics
engineers, certainly, and artists, perhaps,
but precious few else. So there was really
no need for the B.B.C. to oversell on
fidelity.

Sticking my neck into the prophet’s
noose, my guess is that colour television
will take several years to become the norm
in the average home and that not a few
manufacturers will catch colds in the
process.

What, I wonder, would happen if
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someone came up with a colour system
that was miles ahead of PAL? If there is
any such lone inventor reading this, I
would advise him that he is most unlikely
to see his brainchild come into general
use. For, with about £150M already in-
vested in the present system, nobody is
going to look kindly upon an invention
that sets everyone back to square one.

What are the prospects of such a
happening? Who knows? What would it
be like, this super system? This also is
anybody’s guess. Almost certainly, I
would think, it would embody a
subtractive colour system. It would also
employ a translating interface which is
much more in accord with the human
eye-brain complex than is today’s
television camera.

Our present system is a hangover from
Clerk Maxwell, who was the first to show
that three black-and-white transparencies
can, under certain conditions, provide a
picture in full colour. This is an
application of the Young-Helmholtz
trichromatic theory which is generally
believed to form the basis of human
colour vision in spite of some anomalies
which cannot easily be explained away.
No one, for instance, has positively
identified three types of cone structure in
the eye, one red-detecting, one green and
one blue; all the cones seem pretty much
the same. Then, a few years ago Dr.
Edwin (“Polaroid””) Land demonstrated
that two colours, or even one red light
and one white, can interact to provide a
gamut of colour. Even two monochro-
matic light sources will produce a wide
variety of diluted colours. (This in fact
was no new discovery; colour film
processes, using two colours only, have
been patented since the turn of the
century.)

There is a growing awareness of the
extreme complexity of the human eye and
it is possible that further discoveries in
this area may provide the electronics
industry with important new thinking
about television. We are moving away
from comfortable concepts where, for
instance, 500 mu always equates with
green light to quicksands where a body
radiating at 500myu appears to the eye as
brilliant red. (Yes, I know it sounds daft
but it can be done by interfering with the
signals which trigger the brain into
registering colour.) These coded signals
are the core of the matter; if only the code
could be broken, all sorts of possibilities
exist. It might even be feasible to dispense
with conventional displays and, instead,
feed signals to the area behind the retina.

This sounds crackpot untl we come to
terms with the thought that colour
sensations needn’t derive from incident
light-frequency radiation. The coded
signals to the brain can be affected in
various ways; by mechanical vibration; by
the application of external voltages or
currents or by hallucinatory drugs. In
the last-mentioned case manifestations
occur which have every semblance of
three-dimensional reality. Given an exact
control of the input signals, what might
not be possible? Even a degree of sight to
the blind seems to be feasible.
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why the

H It's stillan Avometer
yet fits in the pocket/held
easily in one hand

W Has a d.c. sensitivity of
10,0000/V

B Measures up to 25kV and 25A
with optional accessories

W Accuracy conforms to
B S.S. 89/54.

Get your own Multimeter
today (complete with plastic case,
leads, instruction booklet and
a full year's guarantee)
from your local supplier, or ask for

details direct from Avo.

—— ]

Avocet House, Dover, Kent
Telephone: Dover 2626
Telex: 96283

J Avo Limited

WW-—006 FOR FURTHER DETAILS
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TRIO’s New JR-310 SSB Professional
Perfection for Amateur Enjoyment

JR-310
SSB COMMUNICATIONS RECEIVER

* High-stability VFO of 2 FET’s and 2 transistors and easily handles
QSO0's for hours. * Precision double gear dial—a TRIO innovation
—with linear frequency variable capacitor. Possible to get finer
reading 1KHz. One dial rotation covers 25KHz, makes SSB de-
‘modulation easier. * Frequency range covers entire amateur band
from 3.5MHz to 29.7MHz. One-touch selection system switches
bands. WWV reception of 15MHz possible. * MHz band circuit
structure patterned on Collins type double conversion system so
first oscillation is by crystal control, second local oscillation by VFO.

Model SP-5D ' Modelll 9R-59DE u
COMMUNICATION SPEAKER BUILT IN MECHANICAL
FILTER 8 TUBES COMMUNICATION RECEIVER
* Communications Speaker which has been designed for * A mechanical filter enabling superb selectivity with ordinary IF trans-
use with the 9R-59DE. formers. * Frequency Range: 550KHz to 30MHz (4 Bands) * Sensi-
* Dimensions: 3-9/16"(W), 7-1/8"(H), 5-3/16"(D). tivity: 2pV for 10dB S/N Ratio (at 10MHz) * Selectivity: * 5KHz at

60dB (+ 1.37KHz at —6dB). When using the Mechanical Filter *
Dimensions: Width 15", Height 7", Depth 10"

the sound approach 1o qualiry

TRIO

TRIO ELECTRONICS,INC.

TRIO-KENWOOD ELECTRONICS S.A. 160 Ave., Brugmann, Bruxelles 6, Belgium
Sole Agent for the U.K. B. H. MORRIS & CO., (RADIO) LTD. 84/88, Nelson Street. Tower Hamlets, London E. 1, Phone: 01-790 4824

WW—007 FOR FURTHER DETAILS

SPECIFICATIONS OF JR-310

* FREQUENCY RANGE: 3.5-29.7MHz (7 Bands)

* SENSITIVITY: 1uv (at 10dBS/N)

* IMAGE RATIO: More than 50dB

* FREQUENCY STABILITY: +2KHz in 1-60min. after
switching on, subsequently within 100Hz per 30 min.

* Dimensions: 13"(W), 7-3/32"(H), 12-3/16"(D).

TO: B.H. Morris & Co., (Radio) Ltd. Ww

Send me information on TRIO COMMUNICATION
RECEIVERS & name of nearest TRIO retailer

NAME . AGE

www americanradiohistorv com
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If you need power tetrodes at the
right price look at this EEV range

a3

Forced-air Cooled Anode Output Anode Filament ratings
Service dissipation power voltage Frequency
Type type max. (kW) (kW) max. (kv) (MHz) ) (A)
4CX1000A
4CX1000K —_ G 32 30 110 6.0 8.0
4CX1500B — 1.6 287 3.0 30 6.0 9.0
4CX5000A Cv8295 5.0 16.0 7.5 30/110 7.5 75
4CX10,000D Cv6184 10.0 16.0 7.5 30/110 7.5 75
4CX35,000C — 35.0 82.0 20.0 30 10 300
CR192A (6166A) Cv8244 100 9.0 6.9 60/220 5.0 175
Vapour Cooled Anode Output Anode Filament ratings
dissipation power voltage Frequency Boiler
Type max. (kW) (kW) max. (kv) (MHz) V) (A) unit
CY1170J 60 82 15 30 10 300 Integral
CY1172 (RS 2002V) 150 220 15 30 21 350 CY4120
4CX1000K 4CX10,000D 4CX35,000C CYy1170J CY1172

For audio or linear
single sideband
amplifiers.
4CX1000K has a
solid disc screen
contact to permit
use up to 400MHz.

Send for full details
of EEV tetrodes

For audio, linear,

single sideband
or screen
modulated r.f.
amplifiers.

For audio amplifiers,
r.f. linear amplifiers
or Class C amplifiers
oroscillators.

For audio amplifiers, r.f. linear amplifiers or
Class C amplifiers or oscillators. Both types
have a coaxial metal-ceramic envelope.

A range of glass envelope typesis also
available.

English Electric Valve Co Ltd
Chelmsford Essex England Telephone: 61777
Telex : 99103 Grams : Enelectico Chelmsford

Please send me full data on your range of forced-air cooled and vapour cooled tetrodes.
I am also looking for a power tetrode with the following parameters.

Output Anode voltage Frequency

power (kW) max (kV) (MHz)

NAME POSITION

COMPANY

ADDRESS

TELEPHONE NUMBER EXTENSION Ww39
WW-—008 FOR FURTHER DETAILS AP 358
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QUAD

for the
closest approach
to the

koriginal sound

quality of reproduction.

rQUAD 50 is a single channel 50 Watt amplifier
designed for Broadcast, Recording and other
applications in the Audio industry, completely
proof against misuse and giving the highest

INPUTS - 0-5 Vrms unbalanced with provision for an optional
plug-in transformer for bridging 600 ohms lines.

OUTPUTS -isolated providing 50 watts into almost any
impedance from 4 to 200 ohms.

DIMENSIONS -123" x 63" x 44"

Complete the coupon and post today.

\

r - — A ——
I Please send me full details of the QUAD 50 Amplifier

I

NAME ... — SR —
POSITION...

COMPANY.

ADDRESS..

(BLOCK CAPITALS)

| HUNTINGDON. Telephone: Huntingdon (0480) 2561/2
l— _———————_—

I
I
ACOUSTICAL MANUFACTURING CO. LTD., ||

WW—009 FOR FURTHER DETAILS
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EEV klystrons -
a wide and

flexible range
for UHF TV

EEV make amplifier klystrons for UHF TV at power
levels 5, 7, 10, 25 and 40kW into the aerial. Their
reliability is established, their operating efficiency
is good and their design provides a high degree of
operational flexibility. A 40kW tube can, for
example, be operated at the same efficiency at
any power level between 20kW and 40kW. When
operated at 40kW the tube needs only 135kwW
d.c. input

English Electric Valve Co Ltd
Chelmsford Essex England Telephone: 61777
Telex: 99103 Grams: Enelectico Chelmsford

Send for full details of
the complete range
of EEV amplifier
klystrons.

Please send me full details of your range of UHF TV amplifier klystrons
I am interested in a klystron with the following parameters

Frequency Range Bandwidth Power Level

NAME POSITION

COMPANY B .

ADDRESS

TELEPHONE NUMBER __EXTENSION ] wwao
WW—010 FOR FURTHER DETAILS AP 354

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

a6

PVC coated materials

PVC/aluminium for
front and back panels
PV C/steel for sides,
top and bottom

3 heights of case, 4
widths, 2 depths

Low cost
Modern design

Good delivery

Easy ordering by code
letter

Economy of size, 24
sizes, 48 shapes

Genuine modular
design

Stainless steel

screws used
throughout

6 chassis sizes and
many chassis
positions on }” centres

For other West Hyde products
please see previous advertisements

/

No outside paint to be scratched, PVC
easy to clean, surface is scuff resistant.
Easy cutting with rigidity.

Rigidity, low and ease of
assembly.

24 cases with screws on top and
24 cases with screws on side, that's
4B cases.

Prices include chassis.

Metal work on front and back and
chassis is made easier by aluminium,
with PVC steel cladding for strength.
Believed to be the first off the shelf
range of all PVC coated material cases.
Return of post service.

cost

70 cubic inches to 2200 cubic inches
for convenient sizing or layout, no
wasted space.

Cases may be mounted together as
height includes feet.

Modern Pozidrive screws for good
appearance and ease of use. Screw-
driver cannot slip.

Easier planning and 1 to 4 or more
chassis can easily be used.

o)

jﬂew

- Instrument case

Wireless World, January 1970

Kind

CONTIL

ideal for development..
cheaper for production

X Y z COST1 off 5 off 100ff P.&P.
Alas| 3]65 29/6 29/~ 28/9 3/-
Blas| 7|65 36/6 35/6 34/6 4/6
Clas| 10]65 46/6 45/6 44/6 4/6
D| 9| 3|65 46/6 45/6 44/6 4/6
E{ 9| 7|65 49/6 48/6 47/6 4/6
F| 9| 10|65 58/6 57/6 56/6 4/6
G| 13| 3|65 49/6 48/6 47/6 4/6
H| 13| 7 |65 58/6 57/6 56/6 4/6
1113] 10|65 69/6 68/6 67/6 6/
Ji18| 3165 58/6 57/6 56/6 4/6
K| 18 7 |65 79/6 77/6 76/6 6/-
L| 18| 10[65 106/— 104/— 103/ 6/
M|4.5 3|13 36/6 35/6 34/6 4/6
N|4s 7113 49/6 48/6 47/6 a/6
Olas | 10|13 69/6 68/6 67/6 6/-
Pl 9o 313 49/6 48/6 47/6 4/6
Q 9 |v7113 69/6 68/6 67/6 6/-
R 9 10|13 79/6 77/6 76/6 6/~
Tl13| 7[13 79/6 77/6 76/6 6/-
ul13{ 1013 99/6 98/ 97/- 7/6
vi18] 3]13 79/6 77/6 76/6 6/~
w| 18 7113 106/~ 104/ 103/~ 7/6
x{18 {10 | 13 129/6 127/6 126/- 7/6

Sizasin. ahes Ex-stock, Return of post

LOW COST—FROM 29/6d. TO 129/6d.
Laminated PVC Aluminium and PVC Steel.

Printed circuit chassis will fitintoH, |, K, L. T, U, W, X,

WEST HYDE DEVELOPMENTS LTD.
30 HIGH STREET NORTHWOOD MIDDX.

Telephone: Northwood 24941
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All products ex-
stock for normal
quantities.  Re-
turn of post ser-
vice. Minimum
order £1. Fully
detalled leaflets
available.
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eathkit for Instrumentation

The Heathkit range of scientific and
electronic test instruments including the
latest advances in solid state instrumen-
tation has been especially prepared for
the industrial and scientific laboratory
instrument user. Whatever your require-
ments, be they Potentiometric Chart
Recorders, Monochromators. Universal
Digital Instruments as well as VVMs and
general test instruments, substantial
savings against similar specificatioris of
other manufacturers can be made by
using Heathkit instrumentation.

THE LATEST SOLID-STATE ‘VVM’ PLUS AC AND DC CURRENT, Model IM-25
is typical of the Heathkit ultra-functional instrumentation styling.

® 9 AC and 9 DC voitage ranges from 150 millivoits ® 10 Megohm input impedance on A.C.
to 1500 voits full scale. ® A.C. response to 100 kHz.

® 7 resistance ranges, 10 ohms centre scale with ® 6in. 200y A meter with zero-centre for positive and
multipliers X1, X10, X100, X1K, X10K, X100K. and X1 negative voltage measurements without switching.
Meg measures from 1 ohm to 1000 M ohms. @® internal battery power for 120/240 volt A.C. 50Hz.

® 11 current ranges from 15uA full scale to 1.5A full ® Circuit board construction for extra rugged durability.
scale. Ready to Use A/IM-25 £47.6.0 Carr. 11/-

® 11 M ohm input impedance on DC.
Kit K/IM-25 £36.16.0 Carr. 11/-

NEW RESTYLED TEST, SERVICE AND WORKSHOP INSTRUMENTS

The Heathkit range of instrumentation can adequately provide engineers with quality
instruments at lowest cost, whatever your requirements, be they VVMs, Generators,
Oscilloscopes. Transistor Testers or Power Supplies.

FOR THE HOME WORKSHOP

The householder and hobbyist can, by purchasing easy-to-build Heathkits,
obtain low cost models for testing household appliances, automobile
circuitry, electrical/electronic models.

A ' SEND FOR THE 1970
E% FREE HEATHKIT CATALOGUE
and see for yourself the wide range of instruments,
Hmﬁfﬁzd Hi-Fi, Amateur and Leisure products

S

HEATHKIT DAYSTROM LTD, Gloucester GL2 6EE, England.
Tel: Glos 29451. Telex: 43216

N4
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This book
will send you
mad; =

Don’t read on unless you're feeling really strong. This All you have to pay for this great big hunk of temptation
book will start youona mad, crazy Spending spree. is 13/- (including packaging and postage).

It's got everything, but everything for the do-it-yourself SO fillinthe Ccoupon Now. i you dare_

radio and hi-fi man.
Everything from a vast range of electronic components Enclose PO/cheque made out to:
available to the home electronics constructor, to a Eledct(r:orgilquisf (prodr;ri%?_rsbStar:\dxd Tilleplhones

1 iy M an ables Limited), Edinbur ay, Harlow,
\c/\(l)g?lstti;agggko?f AU ROL for the radio “ham"™. Essex. Telephone: Harlow 2631 1. Y |
The Electroniques Constructors Catalogue. Name. '
Only the most exciting, mouth-watering items are there. I Address |
Carefully placed in 6 sections for easy reference. And [
backed by truly efficient sales service. -— '
So if you order any of the vast selection of goods, you're l
sure to get it pretty soon. electroniques ___|
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For quality, reliability
and world-wide
availability you can
rely on Haltron valves . ..
and on Hall Electric's speed,
intelligence and reputation.
Ministry of Technology EID approval
Air Registration Board approval.

Hall Electric Limited

Haltron House, Anglers Lane

London, N.W.5.

Telephone: 01-485 8531 (10 lines) Telex: 2-2573

Radio Valves and Tubes cabies: Hallecuric, London, N.W.5.
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MODEL 2000
PLINTH SYSTEM

The SME model 2000 plinth system is more than a
handsome and convenient housing for your turntable
and SME precision pick-up arm. It meets the
mechanical requirements under which the best
performance will be obtained. High-quality
workmanship is combined with ease of assembly.

The basic unit is finished in selected veneers of teak,
straight-grained walnut, or rosewood. A one-piece
hinged lid in heavy acrylic is reinforced with a polished
stainless-steel trim.

S =

Write for details to;: SME LIMITED - STEYNING - SUSSEX - ENGLAND

-] -]

Motor boards in matching
veneers are ready cut and drilled
for screwdriver assembly with
the appropriate pick-up arm and
turntable. An uncut board is also
available.

Four-point spring suspension
adfustable for height and
damping protects the motor
board from acoustic feedback
and external vibration.

WW—015 FOR FURTHER DETAILS
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Our valves’ statistics are vital!

We worry about the vital statistics of our special
quality valves. Vital? The screen grid wire in Mullard
industrial receiving valves is the thickness of a human hair
(9-2 microns)—not much room for error. To ensure this
standard of accuracy, we set up a special measurements
department—one of the finest in Britain—making
measurements down to one millionth of an inch. That’s
the sort of accuracy that ensures Mullard valves’ built-in
reliability.

The time we spend on measurement control
cuts your equipment down-time—another reason
it pays to ask your supplier for Mullard

Mullard

Mullard Limited, Industrial Electronics Division,
Mullard House, Torrington Place, London WC1. 01-580 6633

New Buyers’ Guide

There’s a new wallchart on Mullard special quality receiving valves.
It gives comprehensive equivalents information, and it’s free from any
Mullard Industrial Distributor, or just use the reader enquiry service.

\
\
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Tektronix Type 556

DC-to-30 MHz, dual-heam,
sweep-delay oscilloscope

Simultaneous Single-shot Displays.
Current versus voltage display of a 0.75
ampere. fast-blow fuse during destructive

The Type 556 and rack-mount Type R556 use any
combination of Tektronix letter or 1-series plug-ins

The UPPER BEAM can display a signal
from either /eft or right plug-in; with
either Time Base A, Time Base B, or exter-
nal signals; triggered from a composite
vertical signal, plug-in single channel
signal (with1A1 or 1A2), external, or line.

Independent Vertical Systems use Type
1A1 or 1A2 Plug-in Units for 50 MHz
operation ; also accept any other 1 -series
or letter-series plug-in units.
Independent Sweep Systems provide 24
calibrated steps from 0.1 us/cm to 5s/cm
the X10 Magnifier extends the fastest
sweep rates to 10ns/cm.

Calibrated Sweep Delay extends contin-
uously from 0.1 microsecond to 50
seconds.

Signal-Sweep Operation enables one-
shot displays of normal or delayed
sweeps.

Independent Triggering Systems proyide

A TRIGGE RING

1140

fureen stam 4 e

oacar- ramt

| TYre sse puaL-BEAM OSCHLOSCOPE

'0000 00'
I :

- . . g
] vonics
\ . | ‘ .
I
- | |
1

The LOWER BEAM can display a signal
from the right plug-in; with either Time
Base B or external signals ; triggered from
a composite vertical signal, plug-in
single channel signal (with 1A1 or
1A2) external, or line.

stable dlsplays to beyond 50MHz. Enher
input signal can be used to trigger either
or both time-bases.
New Dual-Beam CRT (with illuminated
internal graticule) provides "‘zero-paral-
lax” viewing of small spot size and uni-
form focus over the 8cm by 10cm display
area. Each beam has 6cm vertical scan,
with overlap scan of 4cm by 10cm.
EMI (RF!) Suppression — meets interfer-
ence specifications of MIL-1-6181D over
these frequency ranges: 150kHz to1GHz
Radiated (with CRT mesh filter in-
stalled), and 150kHz to 25MHz — Con-
ducted (power line).

é"'“'TT;

e LOWER §

s O
®)
\)

s

TYPE lAl DUAL- llA(l PIUG N UNITY |

:._|,§£.
- @

overload. Both beams are driven by 8
Time-Base at 50 us/cm which is delayed
by pre-triggered A Time-Base to provide
base reference lines before and after the
event. The upper beam shows the current
waveform at 30A/cm while the lower
beam shows the corresponding voltage
across the fuse at 100V/cm.

Single-input Dual-beam Displays.
Upper beam shows bursts of 2.5MHz
pulses on Time Base A with time varia-
tion between bursts. This shows up as
increasing time-jitter between the first and
successive bursts. The lower beam shows
B Sweep (0.1 us/cm) delayed by A Sweep
and triggered on the second pulse of the
last burst to provide a jitter-free expanded
display of the A Sweep intensified zone.
The use of only one probe and one plug-in
input simplifies signal connection and
provides minimum loading on the source.
Plug-in units shown

Type 1A1 Dual-trace Unit
(Dual-Trace—50mV/cm at DC-to-50
MHz, SmV/cm at DC-to-28 MHz. Sin-
gle-Trace—500uV/cm at 2Hz-to-15
MHz. 5 Display Modes—Channel 1
Channel 2, Alternate, Chopped, Added
Algebraically. Front-panel signal output.)

Type W Differential

Comparator Unit
(Conventional Preamplifier—50mV/cm
at DC-t0-23MHz to TmV/cm at DC-to-
8MHz. Decade Input Attenuator to
X1000. Differential Input Preamplifier—
CMRR of 20,000 to 1, DC-to-20kHz.
Max Peak Input of £ 15V, XI Attenua

= ‘—‘ 1 NINE . . .
®0® 9 @ e (£ w‘::@” tion. Calibrated Differential Comparator
oy - g N ol 3 —Vc Supply of 0 to 4+11V. Accuracy
| J B of +0.15% of output 4+0.05% FS.)
<) (& el E- == Price without plug-in units—£ 1,560
For detailed information on any of our products, please fill . s
in reader reply card or write, telephone or telex. Foroverseas enquiries.
= Australia: Tektronix Australia Pty. ttd., 4-14, Foster Street.
Sydney. N.S.W. Canada: Tektronix Canada Ltd.. Montreal.
e ronlx Toronto & Vancouver. France: Relations Techniques Inter-
continentales, S.A.. 91, Orsay. Z.l. Courtaboeuf. Route de

Villejust (Boite Postale 13). Switzerland: Tektronix International
A.G.. P.O. Box 57, Zug, Switzerland. Rest of Europe and the
Middle East: Tektronix Ltd.. P.O. Box 36, St. Peter Port.
Guernsey. C.I. Al other territories: Tektronix Inc., P.O. Box 500,
Beaverton, Oregon, U.S.A.

U.K. Ltd.

P.0. Box 69 - Harpenden
“ Telex: 25559

WW—016 FOR FURTHER DETAILS
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VALUABLE NEW HANDBOOK
T0 AMBITIOUS

F R[[ ENGINEERS

Have you had your copy of “Engineering Opportunities”?

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge—to
all who are anxious for a worthwhile post in Engineer-
ing. Frank, informative and completely up to date,
the new “ENGINEERING OPPORTUNITIES”
should be in the hands of every person engaged in
any branch of the Engineering industry, irrespective
of age, experience or training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

This remarkable book gives details of examinations,
and courses in every branch of Engineering, Building,
etc., outlines the openings available and describes our
Special Appointments Department.

THIS BOOK TELLS YOU

Y HOW to get o better paid, more interesting job.
Y HOW to qualify for rapid promotion.

Y HOW to put some letters ofter your name
and become a key man . .. quickly and easily.

Y HOW to benefit from aur free Advisory and
Appointments Depts.

Y HOW you can take advantage of the chances
you are now missing.

Y HOW, irrespective of your age, education or
experience, YOU can succeed in any branch of
Engineering.

164 PAGES OF EXPERT
CAREER-GUIDANCE

WHICH OF THESE IS PRACTICAL INCLUDING

YOUR PET SUBJECT? e HORES
ELECTRONIC ENG. RADIO ENG. Basic Practical and Theo- 0, Peqit, Elecs
Advanced Electronic Eng. —  Advanced Radio — Gen. Radio :ne:rls‘ in ;:;7:' ‘l‘?'\',b eEﬂ:. B.LE.T.

Now offers you a
real laboratory rrain-

Gen. Electronic Eng. — Applied Radio & TV Servicing — tronics, etc. A.M.LER.E.

Electronics — Practical Elec- TV Eng. — Telecommunica- Gty & Gullds Radio .7 "0""% o =k
tronics — Radar Tech. ——  tions — Sound Recording — ée";:l';“': E’;";'Gn'r'aa‘ practical  equipment.
Frequency Modulation — Automation — Practical Radio s Benchieal Wi Ak for details,
Transistors. ~—Radio Amateurs’ Exam Yo Tk Teeis oo
. . Raz:uo & Pl’elevnm'm Ser-
vicing, ractical Elec-
MECHANICAL ENG. tronics, Electronics B.I.E-T-

ELECTRICAL ENG. Engineering, Automation.

Advanced Mechanical Eng. —

Advanced Electrical Eng. —  Gen. Mechanical Eng, ~—
Gen. Electrical Eng. — Instal-  Maintenance Eng. — Diesel
lations — Draughtsmanship  Eng. — Press Tool Design —
— Hluminating Eng. — Refrig-  Sheet Metal Work — Welding
eration — Elem. Electrical — Eng. Pattern Making — You are bound to benefit from reading

Science — Electrical Science —
Electrical Supply — Mining
Electrical Eng.

CIVIL ENG.
Advanced Civil Eng. — Gen.

Inspection—Draughtsmanship—
—AMetallurgy
Eng.

AUTOMOBILE ENG.

Advanced Automobile Eng. —
Gen. Automobile Eng. — Auto-

Production

“ENGINEERING OPPORTUNI-
TIES.” Send for your copy nowwv—FREE
and without obligation.

n
&
e
4
)
-
0o
Q
a
a
O
O
e
1 8
w
w
<
0
4
w

S E"g‘—-Mu"idpaI Eng‘.—” " hiomonie Dl Repair
Structural Eng. — Samtary  —Automobile Diesel Mainten- p( ,s ‘ :‘ ,‘ ’ p‘ , l“ I“‘ ’ vv

Eng. — Road Eng. — Hy- ance — Automobile Electrical T ~d
draulics — Mining — Water  Equipment — Garage Manage-

Supply — Petrol Tech.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-

ment.

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

446A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

TO B.I.E.T., 446A ALDERMASTON COURT,
ALDERMASTON, BERKSHIRE.
Please send me a FREE copy of “ENGINEERING

OPPORTUNITIES.” I am interested in (state subject,
exam., or career).

Which =~ qualification = would increase your  earning powerl B i
AM.LER.E, B.Sc. (Eng.), AMS.E., R.T.E.B., A.M.LP.E. t

AMLM.L, ARIBA. AlLOB., P.M.G., ARLCS NAME

MRSH.  AMLED.  AMIMunE. " CENG. Ty s cuitps, g NAME ...
GEN. CERT. OF EDUCATION, ETC. ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.ILE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

WW—017 FOR FURTHER DETAILS
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100 WATT,

TRY IT AND SEE!

None of this “’see if you can squeeze it up to 100 watts’’.
“Well it gets there at 2.875 KHz — anyway this is P.A., not
HiFi — so who cares what the distortion is so long as it is not
more than 6 or 7 per cent.”” The S.N.S. CD.100 amplifier
gives a pure, fully transistorised power output of 100 watts
at 1 KHz with distortion less than 1 per cent. You are
probably saying “I’ve heard it all before”. So have we! That
is why we have built an amplifier which will set new
standards in craftsmanship and performance.

To prove it we will loan you one for a seven day free trial.

% S.N.S.I

The CD.100 illustrated is a single input unit giving

100 watts RMS output for 256 mV inputat 1 KHz so it
can be driven by any tuner or tape machine or, of

course, the output of a mixer. 50/100 volt line output
(0-50-0-50) "Distortion less than 1 per cent at 1 KHz.
*Full short circuit protection with the exclusive S.N.S.
Current Lok circuit. * Ample thermal capacity to

ensure the transistors run within their limits at 100

watts continuous Sine Wave. All these plus points, and
many more, make the CD.100 yet another S.N.S. success.

S.NL.S. COVIMUNICATIONS LTD.

851 RINGWOOD ROAD — WEST HOWE — BOURNEMOUTH — HANTS — ENGLAND
Telephone Northbourne 4845/2663. Telegrams: Flexicall Bournemouth — Telex: 41224

Manufacturers of: Transistor Amplifiers, Crystal AM and FM Tuners, Radiomicrophones, Cabinet and Line Source
Loudspeakers, Loudspeaking Intercom Systems, Hotel Radio and Intercom Systems.

WW—018 FOR FURTHER DETAILS
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This new ‘“4th generation’’ I-C plug-in counter/timer

outperforms all others. ...
including from d.c. to 3 GHz
with only one plug-in. ..

Why compromise for less ? The Model 1500A has a main frame
counting range from dc to 125 MHz (to 3 GHz with a single
plug-in). This instrument is fully programmable, has provision
for external time base up to 10 MHz, and many other significant
features, including the well recognised advantages of
Monsanto’s “"4th generation’ 90% integrated circuit design.
The Model 1104B frequency converter unit covers the range
dc to 3 GHz with only one plug-in. Also available : Model
1100A uncommitted plug-in; Model T101A 500 MHz prescale
plug-in; Model 1102A 6-digit preset plug-in ; Model 1103A
500 MHz frequency converter plug-in: Model 1107A time
interval plug-in; Model 1201A DVM plug -in.

Unparalleled performance plus award-winning design make the
Model 1500A the ultimate counter for the no-compromise
engineer.

Most engineers take Monsanto's reliability for granted because
of our 2-year warranty.

For a demonstration, or for full technical details,
call 01-450 7811 or write to our exclusive agents:

G .&E.BRADLEYLTD.
Electral House, Neasden Lane, London, N.W.10.

WW—019 FOR FURTHER DETAILS
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That’s our Jo*. . . We gave her seven words
and a daisy; and the wall came tumbling
down.

The wall of silence. Distinct among the major
suppliers of hybrid IC’s and passive networks,
we at Erie soft-pedalled our publicity. We
had to. Because keen commercial minds in
UK and Continental companies snapped at
the fact that Erie hybrids give complete circuit
functions « less time, at less cost than if you
select, buy and assemble your own discrete
components...and give you a hefty bonusiin
increased reliability. So our order books were

We make them by
the million!

full. And stayed full; even with output rates
of 2.5 million units a year.

But now we are coming to you with all this
experience. Because now we can give you
the only kind of service our reputation’ will
permit. Prompt, personal service. With teams
of physicists, chemists, microelectronics
specialists, waiting to tackle your problem.
With an advanced manufacturing capability
that will lift output to the multi-million level,
raise. reljability -even higher, make prices
even more competitive. A capability backed
by a Quality Assurance laboratory approved

Wireless World, January 1970
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to BS 9000, and all of Erie’'s world-wide
experience.

Send fog Publication No. 1. It gives you all
the facts. Better still, send for an Erie sales

m engineer. He will under-
stand your problem.
ELECTRONICS

LIMITED

* Short for Joshua ? ?

ERIE ELECTRONICS LTD.,
Great Yarmouth, Norfolk.
Tel: 04934911

Telex: 97421

ERIE THICK FILM INTEGRATED CIRCUITS

WW—020 FOR FURTHER DETAILS
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Three goodideas
shelved

Decade Capacitors
Accuracy + 1% alternatively +3%.
500 volts d.c. working.

3 Dgcade — Cat. Ref. C3 — 100 pf. to
0.111 mfd. in 100 pf. steps.

4 Decade — Cat. Ref. C4 — 100 pf. to 1.111 mfd. in 100 pf steps.

4 Decade plus Air Spaced Capacitor — Cat. Ref. VC5 — 50 pf. to 1.1115 mfd. infinitely variable.
3 Decade — Cat. Ref. C3 — 100 pf. to 1.111 mfd. in 100 pf. steps.

3 Decade plus Air Spaced Capacitor — Cat. Ref. VC4
50 pf. to 0.1115 mfd. infinitely variable.

Switched Capacitor Boxes
Accuracy +5% or alternately + 1%.
Cat. Ref. C.60 O to 61 mfd. in 0.1 mfd. steps.
C.100 0 to 100 mfd. in 1 mfd. steps.
C.140 0 to 140 mfd. in 1 mfd. steps.
All instruments calibrated in absolute units so
that no correction has to be made for strays.

Decade Resistance
Average Accuracy 0.1%. Residual resistance:
4 Decade — 12 milliohms, 5 Decade — 15 milliohms.

Precision Metal film

Decade X 100,000 ohms X10.000 ohms | X 1.000 ohms | x 100 ohms | X 10 chms | X1ohm | - 0.1 ohm
{ - decade resistance box
Ma::;)m Ima 7 mA 20 mA 70 mA 200 mA 700mA | 1A sultmible for use both on
Current d.c. and at high
Short 3.2ma 10 mA 32 ma 100 mA 820 e 1 ve frequencies. Accuracy
current actually improves with
mating use and age.

5 Decade Cat. Ref. R7 1,111,100 Qby 10 Qsteps
Cat. Ref. R9 111,110 by 1 Oiteps
Cat. Ref. R10 11,111 Qby 0.1 Qsteps

4 Decade Cat. Ref. R5 111,100 by 10 Qsteps
Cat. Ref. R4 11,110 by 1 Qsteps
Cat. Ref. R3 1,111 by 0.1 Osteps

Air Cored Decade

Inductor Accuracy +5%
3 decade model Cat. Ref. L1 1 mH to 1 Henry
2 decade model Cat. Ref. L2 1 mH to 100 mH
2 decade model Cat. Ref. L3 10 mH to 1 Henry

Also available precision Air Spaced Capacitors, Conductance Boxes.
Loading Reslstors, standard Resistors and Capacitors. Potentiometers, And OUI’
Resistance Bridges and Solid State d.c. Null Detectors Sales Engineers

All Instruments Available from Stock always carry

a wide range i - | e

[ﬂd:] J.). Lloyd Instruments Limited

INSTRUMENTS
Brook Avenue, Warsash, Southampton SO3 6HP Tel: Locks Heath 84221
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INCREASE

THE SENSITIVITY OF
YOUR OSCILLOSCOPE,
VOLTMETER

OR
COUNTER

i

N

e
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The TA401
is similar to
the TA601
(as illustrated)

SPECIFICATIONS
TYPE TA401 TYPE TA601 TYPE TA605
GAIN 40dB +0.1dB 60dB +0.1dB 20, 30, 40, 50 and 60dB +0.2¢B.
BANDWIDTH 1 Hz-3MHz 3Hz-1.2MHz 20-40d8B, 1Hz-3MHz; 5048, 2Hz-2MHz:  60dB,
+3d8 4Hz-1.5MHz.
BANDWIDTH 4Hz-1MHz 10Hz-300kHz 20-40dB, 4Hz-1MHz; 60dB, 10Hz-300kHz.
+0.3dB
INPUT >8M 2. <40pF >IMQ, <50pF >5M 2., <40pF
IMPEDANCE from 100Hz to 1MHz from 100Hz to 300kHz from 100Hz to 300kHz.
INPUT NOISE | <15 4V, sero source: |<15 u V. zero source: As TA401 and TA601 at 40dB and 60dB.
<50 u V. 100k Qsource[<40 uV, 100k £ source
POWER SUPPLY PP3 battery. life 100 hours PP9 battery. life 1.000 hours. or A.C. Power Unit.
AVAILABLE IV up to IMHz. 300mV at 3MHz. into load of 1.5V up to 2MHz. IV at 3MHz. into 100k £2 and 50pF.
OuUTPUT 100k 2and 50pF

OUTPUT IMPEDANCE

100 Rin series with 6.4 u F

SIZE AND WEIGHT

3"x 13" x1}" 7 oz. 23" x4" x 51" 2% b,

PRICE with Battery

and input lead

£17.0.0 £17.0.0 £€27.0.0
(Optional A.C. Power Unit £7.10.0 extra).

LEVELL

PORTABLE INSTRUMENTS

Fully detailed leaflets are available on our complete range of portable instruments

LEVELL ELECTRONICS LIMITED

Park Road. High Barnet, Herts. Telephone: 01-449 5028
WW—022 FOR FURTHER DETAILS
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%&5 of research...

“OTETOMIKE’

THE NEW STETOCLIP
HEADSET

WITH

BOOM MICROPHONE

STETOMIKE is the new revolutionary Stethoscope type headset
fitted with a Boom-arm Microphone.

STETOMIKE is practically weightless (approx 1% oz) compared with
the usual conventional cumbersome heavy headphones (with
Boom-arm Microphone) at present being used.

STETOMIKE is ideal for children and adults, and due to its lightness O T H E R

can be worn for long periods without discomfort and numbness. D A N AV O X
STETOMIKE is constructed of pale grey high tensile plastic parts P R O D U CTS

of advanced design. It uses the latest Danavox sensitive balanced
armature microphone capsule and magnetic earphones.

Stetoclip Headsets, Dictating

STETOMIKE employs a simple unit construction and in the event of Machine Headsets, Hospital

unavoidable damage. all items are quickly replaceable on the spot. ' .

by the readily available Danavox spare parts service. Patlent§ H eadsets, L H eaqphones'
Industrial and Hearing Aid type

STETOMIKE is competitively priced and is directly available to Earphones and Cords, Earhangers,
manufacturers and relevant wholesalers. . .

Pillow Speakers, Foot Switches,
STETOMIKE is ideal for many projects including speech trainers, Throat Mlcrophones, Mlcrophone
telecommunications, walkie-talkies. centralised dictation systems, Capsules, Jack P|UgS and Sockets,
educational and industrial training equipment, audio equipment s = ,
And kth I GLT Ve Cormerash micro-miniature switches etc.

DANAVOX (GT. BRITAIN) LTD.

Da | avox Electro-Acoustic Components and Hearing Aids

“BROADLANDS", SUNNINGHILL, ASCOT, BERKS.
INTERNATIONAL Telephone: ASCOT 23732/6

WW—023 FOR FURTHER DETAILS
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Produced by experts for Engineers, Students and Enthusiasts

This is the book you’ve been waiting for! Over
200 information-packed pages. Circuits for

It’s handy sized and strongly bound.
audio amplifiers, record players, tape recorders,

Tremendous value at 30/-.

Get your copy from your local radio retailer,
f.m. tuners and portable radio receivers up to bookshop or direct from Mullard (cash with
hi-fi standards, all designed and proven order) 32/- per copy including postage and
in Mullard laboratories. packing.

Mullard publications are renowned for the

technical authority of their contents and the

clarity and style of their presentation. Mul l a rd

‘Transistor Audio and Radio Circuits’ is-another

SUtStaleding example — there’s bound to be a big Mullard Limited, Distributor Sales Division,
emand.

Mullard House, Torrington Place, London W.C.1.

CED91
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Heathkit Stereo Hi-fi ..

Are you a do-it-yourself man? Would you like to own a
first-class Hi-fi outfit at a do-it-yourself price? The wide
range of world-famous Heathkit products offers
something for everyone.

STEREO ‘COMPACTS'

The newest additions to the Heathkit range are two
“stereo compacts”. The AD-27, pictured left includes a
turntable unit with a Shure magnetic cartridge. an FM
stereo tuner and a 30 watt stereo amplifier. The whole
is built into an attractive compact teak or walnut veneered
cabinet — all for a kit price of only £82! The AD-17
compact is similar but does not have the FM radio
facility and uses a simpler but still attractive cabinet.
This kit only costs £54.

STEREO TUNER AMPLIFIERS

If you need a Tuner-Amplifier, we can offer models to
suit any pocket. Pictured on the left is the very popular
Heathkit AR-14. This is a solid-state stereo Tuner-Amplifier
with a sensitive FM tuner, a built-in stereo decoder and a
30 watt stereo amplifier (15 watts |.H.F.M. per channel).
Itis wonderful value at a kit price of £54.

. »

g?EREO TUNER/AMPLIFIER, AR-14
STEREO 'SEPARATES'

If your preference is ""separates”, or perhaps you want
just a stereo amplifier without a tuner, again Heathkit
offers a selection. Typical is the TSA-12 stereo amplifier,

STEREO illustrated. This is a solid state stereo amplifier (15 watts
TUNER I.LH.F.M. per channel) at a kit price of only £32 16 0.
TFM-15 We have radio tuners to match either for FM reception

only, or for FM and Long and Medium wave. The Stereo
Tuner, model TFM-15 costs only £28 14 O in kit form.

LOUDSPEAKER SYSTEMS

All the units described above can be used with any good
hi-fi loudspeakers. To cover this need. the Heathkit range
includes several hi-fi loudspeaker kits. The Berkeley kit
features a 12 in. bass loudspeaker and a 4 in. high-
tfrequency unit, a ready finished teak or walnut veneered

cabinet. and the kit price is only £21 4 0. The ‘Avon’ mini
STEREO AMPLIFIER, TSA-12 Kitis only £13 8.0, Y

A WIDE CHOICE OF
SPEAKER SYSTEMS

See the complete

range in the
FREE CATALOGUE!

BERKELEY Kyom

DAYSTROM LTD, GLOUCESTER, GL2-6EE.
&= aTiIT Tel: Glos 29451, Telex 43216.

WW-—-024 FOR FURTHER DETAILS
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=ULIC]iX PORTABLE D.J. CONSOLE

Meets the ever growing demand for well presented music
and speech at private and public functions—dances,
receptions. parties etc. where there is no permanent
sound installation. The Audio Portable D.J. Console
incorporates the A.25 silicon transistorised power
amplifier with three input channels each with separate
volume control. The two Garrard SP.25 single play
turntable units each have continuously variable fader
controls. Monitor loudspeaker. socket for headset and
dynamic cardioid microphone completes the equipment
which is attractively housed in solid afromosia cabinet
with detachabie legs.

a24

® HIGH QUALITY REPRODUCTION
® READILY PORTABLE

® QUICKLY SET UP

® SIMPLE TO OPERATE

® STYLISH PRESENTATION

Specification

Power Output: 25-30 watts at 100V line.
Inputs: Two microphones 30-50 () balanced.
Aunxiliary switched gram, tape, or medium impedance
microphone.

Master Gain Control, Tape Record Socket,

Bass Tone Control: + 10 db 12 db @ 100 cps.
Treble Tone Control: + 8.5 db — 10 db @ 10 Kc/s. Full information available on request—ask for details of

Pgnguicy Sonponeen 3 ovp Mae - 1S e Audio Sound Control Consoles, Integrated Mixer

Dimenslons: Length: 3° 4. Depth: 1° 6. Height: 2" 6"". .
Haight less legs: 1°0"". Amplifiers and Complete Sound Systems.

d - X SOUND STANSTED, ESSEX.
a LJ I SYSTEMS  teiephone: 027-971 3132/3437

WW—027 FOR FURTHER DETAILS

You're on the right track-
with Goldring 800

magnetic carfridges

Goldring 800 magnetic cartridges track unerringly.
Because that’s the way we make them. They’re designed to
translate even the most delicate information stored in the groove
back into an identical electrical signal. We call it the sound

of true transduction.
Hear it for yourself. You'll know you're on the right track.

Goldring 800 E .. .is designed for tran-
scription arms and a micro-elliptical
diamond is fitted to a finer canti-
lever, end damped against natural
tube resonance £18.17.1 tax paid.
Goldring 800 Super E . . . the 800
Super E is for those to whom
perfection is barely good enough.
Extraordinarily low mechanical im-
pedanceforsuperbtracking capabilities.
fidelity and robustness Each cartridge is supplied with its individual
usuallyconflict. £13.0.0taxpaid. curve and calibration certificate. £26.0.0 tax paid.

@ Send for details and complete range of Goldring Hi-Fi equipment

Goldring 800/H...the 800/H is designed
for inexpensive changers to track
between 24 —3} grams and has
a high output of at least
8mV. £10.13.6 tax paid.
Goldring 800

... the 800 is designed

for standard arms and y
changers where the ~
requirements of high

g

-g

Goldring Manufacturing Co. (Great Britain) Ltd.
486-488 High Road, Leytonstone, London, E.11. Tel: C1-539 8343.
WW—028 FOR FURTHER DETAILS
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People We
keep talk
talking | valves!

a2s
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We can't, and don't,

disregard current advancements

In sophisticated electronics

We can, and do,

cater to an undiminishing requirement

for. replacement valves from all quarters of
Industry, Education and Research.

This requirement has been built up over
many years past.

So has Pinnacle

WW-—029 FOR FURTHER DETAILS

Pinnacle

Pinnacle Electronics Limited
Achilles Street, New Cross, London, S.E.14.
Phone : All departments 01-692 7285
Direct orders: 01-692 7714
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Teleon
soft magnetic
materials give
today’s circuits |
ron’ S

Telcon .Mumetal used in a large
bushing current transformer, manu-
factured by Smith Hobson _td.,
which was one of several for the
Niagara Falls Generating Station.

*

Please senc
for further
details of
Telcon

soft magnetic
materials.

TELCON METALS LTD., Manor Royal. Crawley. Sussex.
Telephone: Crawley 28800 Member of the m G

WW-—030 FOR FURTHER DETAILS
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From laboratory to
full industrial duties -

COVERED!

THE GENEVAC KINNEY RANGE

anies.

www americanradiohistorv com

Exceptionally compact,
oil sealed rotary piston high vacuum pumps
providing pressures of 1 torr or below

GKT, GKC SERIES -
INDUSTRIAL TYPE

Four single-stage pumps with
speeds up to 500 ft3/min.
Special patented balancing
techniques eliminate harmful
vibration — so you needn’t bolt
them down if you don’t want
to. Which makes this series
ideal for both static and
mobile applications.

GHS. GHD SERIES-

DUAL PURPOSE

For laboratory or industrial use.
Capable of achieving ultimate
pressures down to 5 x 10-4
And giving a 50% increase in
pumping speed over previous
models.

NRD - NRS SERIES -
LABORATORY TYPE

Provide a high vacuurne testing
facility down to 5 x 10-¢
ultimate pressures, plus the
ability to remove water
vapour and gases from test
environments.

All pumps are

vibration-free, with low noise
levels and full gas ballast
facilities. Cost is low, design
is compact and construction
robust. Efficiency rating is
very high and reliability

is absolute.

Write for the Genevac Kinney publications . . .

Vacuum Products Division,

GENERAL ENGINEERING CO. (RADCLIFFE) LTD.
Station Works, Bury Road, Radcliffe, Manchester.

Telephone 061-723 3271/ 3041 Telex 66200 Generalrad Manchester.

ww—031 FOR FURTHER DETAILS
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Pye Telecommunications is the world’s largest exporter of
radiotelephone equipment. Pye Radiotelephones are used
all over the world to ensure /nstant contact. Pye research
development and quality control really do keep in touch

with tomorrow.

PYE SPANS THE WORLD

N

A
" .

the vital contact

a27
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Pye ‘Pocketione’ Personal
Radiotelephone

New battery economy circult Ex-
tremely Hght-weight and compact
Receptlon free from nolse and inter-
ference Minimum of controls
Transmit button automatically ex-
tends antenna - Hearing ald socket
Easily accessible batteries.

Pye ‘Bantam’ Portable
VHF Radiotelephone

Fully transistorised transmittei and
recelver Very high performapce
recelver - Crystal fliter selectivl
0:5W transmitter output 250mwW
audio power - Long endurance whh
rechargeable or dry batterles - Can
be used with external antenna to give
greater range - Weatherproof.

Pye VHF Radiotelephone
Fixed Station

Solid-state receiver and transmitier
10-15W R.F. output Fleld-ettect
transistors used in receiver - Suitable
for alt climates - Electronic sauelch -
Deslgned to meet all relevant speci-
tications.

Pye UHF Radiotelephone
Fixed Station

Solid state receiver and transmitter
8-10W R.F. output - Very high R.F
selectivity using fleld-effect tran-
sistors - Very low noise factor
Electronic squelch - A, C. or 24V d.c
operation - Suitable for atl climates
Designed to meet all relevant speci-
ticatlons.

Pye "Westminster’
Remote Mounted Radiotelephone

Completely solid state - 5-83W R.F.
output - 1-10 channels with solid state
switching - tHluminated channel Indi-
cator Sultable for ail climates
Meets all retevant specifications.

% ™
sews L)

Pye ‘Westminster’
Front Mounted Radiotelephone

Completely solld state - 5-8W R.F.
output - 1-10 channels with solid
state switching - Suitable for all
climates - Meets all relevant speci-
fications.

Pye Single-Sideband
Radiotelephone

125W (p.e.p.) R.F. output ‘- Fully

transistorised recelver - C.W. faci-

litles provided - Sideband selection

by crystal fliter - Carrier insertion for

a.m. compatibility  Fixed or mobite
1 Ad d i

Pye ‘Pioneer’
Radlotelephone

Fully transistorised For use with
automatic. CB manual, or magneto
exchanges - Weatherproo! cabinet

Unattended operation over long
perl‘odl Facility for fitting-privacy

design.

Optional single antenna
operation.

Pye 5-Circult UHF
Radiotelephone

Compact 5-circult radlo terminal
Fully - t istorlsed {17

equtpment:Freauency-shiftsignalling
Continuous unattended operation In
all parts of the world Twelve
standard plans for terminals and
repeaters.

PYE

equipment
gives you
instant-contact
with mobhility

PYE TELECOMMUNICATIONS LTD. cambridge England Telephone : Cambridge (0223) 61222 Telegrams : Pyetelecom Cambridge Telex: 81166

WW-—032 FOR FURTHER DETAILS
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NEW

Litestat

TEMPERATURE
CONTROLLED
SOLDERING
INSTRUMENTS

@® Control within £21°C

@ Temperature infinitely
adjustable while running

@ Available for all voltages
Built-in indicator lamp

@® Cool, comfortable,
unbreakable Nylon handle

@ Range of bit sizes,

Copper or Philips iron-
coated

Please ask for leaflet LT.5

LIGHT SOLDERING
DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, CR9 2LL
Telephone: 01-688 8589 and 4559

WW—033 FOR FURTHER DETAILS
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CHASSIS
and CASES

Type N

ALUMINIUM, SILVER HAMMERED FINISH
Type Size Price Type Size Price
N 8x6x2% ...... 18/« W 12x7x7*...... 37/6
N 6x6x3 ...... 176 W I5x9x8 ...... 48/6
N 4x4x2 ...... 1= ’; ?zx 67>< 67 ------ :z;—
U 4xX4X4 ...... - X X7 ooiven -
AR bl Ny ax7xe 50/6
i LR § Ty asx9x7 [l 53/6

RO pens.. =z 17x10x9...... 72/6
U 93 x78x3% .... 24/- 7 19 x 10 x 8} 78/-
U I5x9%x9...... 49/~ *Height
W Bx6x6 ...... 23/~ Plus post and packing.

Type N has a removable bottom, Type U removable bottom or
back, Type W removable front, Type Y all-screwed construc-
tlon, Type Z removable back and front.

BLANK CHASSIS

FOUR-SIDED 16 SWG ALUMINIUM

Size Price Base Size Price Base
6 X 4x2 6/3 2/11 10 x 8 x 23" 12/- 5/6
7x 4x 1y 6/- 3/2 12 x 7 x 2}~ 12/- 5/11
7x5x2 7/6 3/5 12 x 9 x 2§ 13/9 7/-
8x 4x2 7/- 3/4 13 x 8 x 2§ 13/9 6/11
84 x 54 x 27 B/- 3/9 4 x 7 x 3 14/6 6/6
9IX7x2 9/3 4/10 14 x 10 x 24~ 16/- 8/7
10 x 4 x 24" 9/- 3/9 15 x 10 x 24~ 16/6 9/l
12 x 4 x 23" 10/- 4/3 17 x 10 x 3”7 19/6  10/1
12 x 5x 3 12 4/9

TO FIT OUR CASES

Size Price Base Size Price Base

X g Yy 7/ 3/9 12 x 6} x 2" 10/9 5/

X

3 10/~ 566 15§ x 9% x 2" 17/  9/6

|
g § 2" 7/9 3/9 14 x 8} x 27 13/6 7/11
I x 6 x |

I x 6§ x 2 10)-  5/6 174 x 91 x 2}” 18/6  10/6

WITH BASES
Size Price Size Price
5x 4x 2} 9/3 3} x 3t x 2¢” 6/6
4 x 2} x I} 6/- Ix2x I” 5/6
3} x 34 x 2} 7/3 63 x 2{+ x 143" (18SWG) 8/3

Plus post & packing.

PANELS: Any size up to 3ft. at /- sq. ft. 16 s.w.g. (I85.w.g.5/3).
Plus post and packing.

H. L. SMITH & CO. LTD.

Electronic Components Audio Equipment

287/1289 EDGWARE ROAD, LONDON, W.2
Tel: 01-723 5891

We shall be pleased to quote for all your component requirements.

WW—034 FOR FURTHER DETAILS
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World Travellers pose for their passports

The Teonex family is big — 2,000 odd memters,
exclusive of semi-conductor relatives!

Like every family, they come in many shapes and
sizes. Slim or fat, tall or squat, bigger cr

smaller, and in many ages: very young to very old.

But there are two common characteristics. They
are very reliable and they all have to travel.

Nearly 60 countries now welcome Teonex, on
Government and private contract. The family album
is as comprehensive as you can get and most
members are available from stock.

For technical specifications and price lists

please write to Teonex Limited

2a Westbourne Grove Mews - London W.11 - England
Cables: Tosuply London W.11

electronic
nE“ valves &
semi-conductors

ALGO TRADE M

TEONEX

WW-—035 FOR FURTHER DETAILS
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peak sound .: englefield

peak sound

| S

Wireless World, January 1970

NEW DESIGN FROM PEAK SOUND

Proved-performance high fidelity
with specification guarantee

The Peak Sound Englefield is a new system which assembles from laboratory designed
modules to provide a cost-performance ratio which has never been bettered in
high fidelity. Here is top-flight circuitry housed in a cabinet of elegantly original design
which is both beautiful and completely practical back and front. By assembling these
Peak Sound units, you can own one of the best high fidelity instruments you have
ever heard or seen and all for a cost of about £38. The assembly is supplied complete
down to the necessary connecting wires supplied colour coded, cut to length and
stripped at the ends for soldering. You can use the Englefield Cabinet design to house
either the 12 + 12 system as published in Practical Wireless, or the 25 + 25 watt
system as approved for the Hi-Fi News Twin Twenty by Reg Williamson. Go to your
stockist and ask to see and hear Peak Sound equipment now.

Matching F.M. Tuners will be available very shortly.

and this is the Peak Sound Specification Guarantee

Peak Sound guarantee that their equipment meets all specifications as published
by them and that these are written in the same terms as are-used in equipment reviews
appearing in this and other leading high fidelity journals. Audio output powers are
quoted at continuous sine wave power in terms of Root Mean Square values (R.M.S.)
into stated loads at stated frequencies,

Go to your Stockist. Peak Sound products are T

already avallable from dealers in many parts. It your
own local stockist is not yet ready with the Peak
Sound items you require. please send direct together

A with your supplier's name and address and your
requirements will be dealt with without delay

TRADE ENQUIRIES INVITED.
PEAK SOUND (HARROW) LTD., Address
32 St. Jude's Road, Englefield
Green, Egham, Surrey

|
|
|
I
|
| Name
|
1
|
|
|

Telephone: EGHAM 5316

peax sound

WW—036 FOR FURTHER DETAILS
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To Peak Sound,32 St.Jude’s Rd., Englefieid Green, Egham, Surrey.
Detalis of Englefield systems. please and

THE SPECIFICATION

Using two Peak Sound PA.12-15's, driven simultane-
ously at 1 KHz from 240 V. mains supply.

Output per channel: 11 watts into 150Q: 14 watts into
8. (see spec. guarantee)
Frequency bandwidth: 10Hz to 45 KHz for 1dB at

1 watt.

Total Harmonic Distortion at 1 KHz at 10 wart into
150—0.1%.

Input sensitivities: Mag. PU.3.5 mV imp. R.LAA.
equalized into 68 K 2: Tape, 100 mV linearinto 100K (:
Radio. 100 mV linearinto 100 K 0.

Overload factor: 29 dB on alt input channels.
Signal/noise ratio: —65 dB on all inputs. Vol. control

max.

Controls: Volume, Treble, Bass. Low-pass Filter
Mono/Stereo: On/off: Balance

Using two PA.25-15 amplifiers, output is then 25
watts into 15¢0r 8 per channel at 1 KHz.

Power bandwidth for —1 dB at 20 watts R.M.S. Into
150 at less than 0.25% distortion is 20 Hz to 20 KHz.

THE MODULES

Englefield  Amplifier Cabinet  with
front panel. knobs. sockets. cut and
stripped wire, fuses, edge connec-

tors. etc €6 0 ©

Two PA. 12-15 power amp. built

modules £11 19 0

SCU/400  Pre-amp/Control  module,

built £15 15 0

PS/45 Power Supply kit £4 10 0
£38 4 0

Using two PA.25-15 modules at
£11/15/— each and PS/68S Stabilized
Power Supply Unit at £13/10/-. total
price for complete system comes to £58 15 0

wwi
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Some notes on Bridge Mleasurementby WAYNE KERR

Number 6
Radio-Frequency Bridges

The first five issues in this series of notes have described
some of the basic principles of low frequency bridges and
also their application to the measurement of components
using two, three and four terminal techniques.

Transformer Ratio Arm bridges can be designed to
operate at radio frequencies up to about 250MHz where
other forms of bridge based on transmission lines
become practicable.

The design of a bridge required to operate at high
frequencies demands careful attention to every aspect of
the layout, and in particular to the series inductance
introduced by connections between component parts of
the bridge. Short lengths of conductor which are insignifi-
cant at low frequencies can resonate and introduce
immense errors as the frequency is increased.

However, the neutral connection which is available
from transformer ratio arms can be used to effectively
cancel the series inductance of conductors in the following
manner. If two strip connections are made to, say, a
bridge standard, these are placed side by side and
mounted above a plate connected to neutral. The loop
current flowing in the strips will induce, in the plate, an
equal and opposite current which cancels the magnetic
field, thus reducing the loop inductance.

Figure 1 illustrates a practical circuit for a bridge
capable of operating at frequencies up to 100MHz.

G Standard

e

C Standard

" " /o R.F.

Detector

I C ]
RE D" P]‘—‘:_ i

Source " "

i Neutral o

Connecting
Blocks

Fig. |

Z Unknown

The transformers are formed by winding thin silver
tapes on to ferrite or ferrous dust ring cores which are
mounted inside individual screening cans.

THEWAYNE KERR COMPANY LIMITED
NEW MALDEN - SURREY - ENGLAND

The unknown impedance is connected to the blocks
shown in the diagram which represent a shunt capacitance
on the unknown side of the bridge. This capacitance is
balanced by the standard variable capacitor and its value
is so chosen that the capacitor is half engaged when the
dials are at zero. An unknown reactance can therefore be
balanced either by increasing the setting of the capacitor
or decreasing it in the case of an inductive reactance. This
feature is of particular value when transmission lines or
aerial arrays are being evaluated.

Drums of low inductance resistors forming fixed
conductance standards are arranged to engage with
spring contacts. A variable conductance for interpolation
is formed by means of a resistor R which is fed with a
voltage derived from a resistive potential divider P,

Recently, a continuously variable potential divider has
been developed which enables voltage division to be
effected with great precison. This device is based on the
magnetic field in a single turn loop and is illustrated in
Figure 2.

The loop is connected to a winding which forms part of
the left hand transformer shown in Figure I. An auto-
transformer is connected across the loop and several
taps are connected to give a predetermined voltage
distribution round the loop. Separate loops can be used
to drive resistive and reactive standards and one inter-
esting feature of the arrangement is its ability to create a
continuously variable inductance standard. In this case
an air cored toroid can be employed whose external field
is so small that the presence of metal objects near the coil
has no measurable effect.

Radio-frequency bridge measurements require that
considerable care should be taken in setting-up the
apparatus. Any leakage of power from the source to the
detector which by-passes the bridge network will give
errors. Furthermore, if an aerial assembly is being
measured, radiation from the aerial may be picked up by a
badly screened detector and subsequently cancelled by a
voltage of opposite phase in the operation of the bridge
which will now balance at a false point on its scales.
However, with a well screened detector and with soundly
constructed connecting cables coupling the source and
detector to the bridge, highly accurate measurements can
be performed on both active and passive assemblies.

Telephone: 01-942 2202
Cables: Waynkerr Malden
Telex: 262333

WW—037 FOR FURTHER DETAILS
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BS 9000
ASSURED RELIABILITY

BRITISH STANDARDS INSTITUTION
INCORPOBATED BY ROYAL CHARTER
BRITISH STANDARDS KOUSE
2 PARK STREET, LONDON W1Y 4AA

VLK. Mombet | | eraiions Lints

.1 BEEBY  Chteman of Esamutivy Board

e A L BINNEY, G, Duacior Gesersl

Tophews:  0)-arv s000
Tolas

Newmarket Transistors Ltd., mn:‘:‘m:.

Bxning Road, Towgrnms ANDARDS LONDON Wi

Newmarket, o

Suffolk. o 0C/33/1 ~ 1014/
tembe. S

For the attention of Mr. R.G.Maclagan, Dese 15th Sep r, 1963

Managing Director.

Dear Sirs,

British Standands Institution Approval of
Marufacturer wder HS, 8000

I have to 1ntors you that the arrangements at your Works at

Exning Road,
Newmarket,
Suffolk.

are approved by the British Standards Institution as satisfying the requirements
of BS. 90Q00.

The inspection arrangements are to be under the control of your approved
Crief Inspector, Mr. R.W.Rushmore
ard your approved Deputy Chief Inspector, Mr. H.R.Harvey.

This approval covers the following:

Manufacture of electronic [arts of assessed quality to the
BS. 9000 series of spacifications as follows:=-

Generic Specification BS. 8300
(1) Transistors excluding FETs

The British Standards Institution Approval Number allocated to your Worls
idntified above isi=

BS. 9000 Approval 1014A1
am this should be quoted on all relevant documents.

The BS. 8000 Manufacturer's Factory Identification Code letters allocated
to your Worls identified above are:-

You are hereby authorised to use only the following reference to approval
an letter headings, advice notes involces etc.

BS. 9000 Approval 10144

This approval, which is subject to the conditions of BS. 000, may be suspersied
or withdrawn by British Stancards Institution in accoruance with those corditions
ant 18 subject to supervision by the Supervising Inspectorate of the Institution,
which until further notice will beif

Electrical Quality Assurance Directorate,
ts Department,

Ministry of Technology,

Aquila,

Bromley,

Kent.

Will you please achmowledge receipt of this letter (with a copy W the
Supervising Inspectorate) on the enclosed form.

Yours faithfully,

e e
C.G.Usher
Senior Administrative Officer,

ntormadira! (s arsivm Fot Svammiasosspiiom,

Wireless World, January 1970

Push Button
Switches

Switches with a diverse range of contact configurations.
Any combination of complex latching and interlocking
function in single, and between twin bank assem-
blies. Available with illuminated buttons and choice of
five colours, individual legends can be engraved. These,
with rotary, slide and lever switches are available
from IMPECTRON LIMITED, write or phone for
illustrated literature to 23-31, King Street. London, W.3.,
Telephone: 01-992 5388.

IMPECTRON
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WORLD FAMOUS >
ARIABLE VOLTAGE CONTROLS

VARIABLE TRANSFORMERS

4 * Output 0-260V
* Input 230V 50/60CPS
#* Shrouded for Bench or Panel mounting

Inset shows latest pattern Brush gear ensuring smooth continuous adjustment.
£5 1 0 0 2.5 amp £6.15.0 8 amp £14.10.0 12 amp £21.0.0
1 dMpP  S5amp£9150  10amp£18.10.0 20 amp £37.0.0
CONSTANT VOLTAGE TRANSFORMER. 20 AMP LT SUPPLY UNIT SOLID STATE VARIABLE
e e B s o *  input 240V VOLTAGE CONTROL
stabilizer. = m & Output 25-240V
Specification: and 12V fully adjustable o | # input 240V 50 CPS
* Output 240V % Size16”x12"x20" high % 5amp & 10 amp modais

 Accuracy + 1% % Weight 50 Ibs & Completely sealed

# Input 190-260V 5 amp model
* Capacity 250 watts

* Corrected wave ’ £8.7.6
£1 2.1 0-0 cap20- | $ > | 10 amp model

UNIVERSAL
MlCRO SWlTCH

10 amp C/0 PUSH-BUTTON
5. Hamp C/O MICRO-SWITCH

panel mounting.
1 ’6 - Buttons in Red. Green, White & Black

each in quantity Type SS-1. 4’8 each per 1,000

IMMEDIATE DESPATCH

FULL SPARES AND SERVICE AVAILABLE

SYNCHRONOUS MOTOR & CLUTCH | R%ESS I IMERS SYNCHRONOUS MOTOR & CLUTCH

M a
10 MILLION OPERATIONS * FULLY ADJUSTABLE UP TO 200 SECONDS. i “l“"::' Ko ampndades
Instantaneous & Timed FITTED WITH 6AMP S.P.D.T. SWITCH. e s AR
out 3 AMP contacts * ONE MOOEL PROVIDES DELAY AFTER ENERGISE

INSTANTANEDUS
Repeat Accuracy + 3% OR DELAY AFTER DE-ENERGISE. RO Eo BT
Dial ranges 0-10 secs up to

0-28 hrs. May also be used 2 AMP CONTACTS
as impuise stant RANGES: 0-10 SECS T0 0-36 MINS

£11 ' £6 £5

dependent apprax.
on quantity dependent - dependent
on quantity b on quantity

3y
PNEUMATIC TIMER
SYS TIMER TYPE ATS STP TIMER

PROXIMITY SWITCHES, LIMIT SWITCHES AND LIQUID LEVEL CONTROLS
MANUFACTURERS AND IMPORTERS FOR MINISTRY OF DEFENCE, G.P.0.

OMRON PRECISION CONTROLS

DIVISION OF IMO PRECISION CONTROLS LTD.
(Dept. WWX) 313 EDGWARE ROAD, LONDON, W2. TEL: 01-723 2231

WW—040 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

BOOKSBY 6.A.BRIGES

OVER A QUARTER OF A MILLION COPIES SOLD SINCE 1948

AERIAL HANDBOOK (second edition) /
176 pages, |44 illustrations. res
PRICE (semi-stiff cover) 15/- (16/6 post free). .
Cloth bound 22/6 (24/- post free). .

CABINET HANDBOOK

112 pages. 90 Illustrations. PRICE 7/6 (8/6

post free.) Semi-stiff cover. Cloth bound 15/- (16/6
post free).

AUDIO BIOGRAPHIES

344 pages, 64 contributions from pioneers and &/~
leaders in Audio. Cloth bound.

PRICE 25/- (27/- post free).

MUSICAL INSTRUMENTS AND AUDIO
240 pages, 212 illustrations. Cloth bound.
PRICE 32/6 (34/6 post free).

LOUDSPEAKERS

Fifth edition—336 pages, 230 illustrations.
cloth bound.

PRICE 30/- (32/6 post free).

A TO Z IN AUDIO
224 pages, 160 illustrations. Cloth bound.
PRICE 15/6 (17/- post free).

PIANOS, PIANISTS AND SONICS
190 pages, 102 lllustrations. Cloth bound.
PRICE 18/6 (20/- post.free).

ABOUT YOUR HEARING

132 pages, |12 illustrations.

PRICE (semi-stiff cover) 15/6 (16/6 post free).
Cloth bound 22/6 (24/- post free).

READERS OPINIONS

| have recently been going through eight of your
books and they have been a feast of information. |
have been llke a dog with eight tasty dishes, not
knowing which one to tackle first but nipping about
and sampling each one.

Somerset, Sept., 1969

Having read the majority of your ‘Bibles on Hi Fi,’
of such a remarkably ‘hi’ standard, | eagerly await
a copy of your Cabinet Handbook.

London N22, November, 1969

Please send orders and enquiries to:

RANK WHARFEDALE BOOK DEPT. B.W.S.
13 WELLS ROAD ILKLEY YORKS

Telephone: ILKLEY 4246

Published by
RANK WHARFDALE LIMITED IDLE BRADFORD YORKSHIRE
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Wireless World, January 1970

YOU

WANT

PARTS
URGENTLY

—almost
immediately!

So what do you do?

You reach for the 'phone and dial ONO
239 8072, if it is anything made by the
United-Carr Group. You will be sur-
prised how soon you'll get what you want.

Your immediate needs are our
business

We exist to supply the small user quickly
with standard parts made by these Com-
panies and carry large stocks of their
fasteners and clips and a wide range of
Radio, Electronic and Electrical compo-
nents. We're geared to speedy handling
and dispatch.

But you will need our latest
catalogue

For quick and accurate ordering you
should keep our comprehensive cata-
logue by you. This useful reference book
gives full details of the wide range of
parts we stock—nearly everything of the
kind that you are likely to require.

Even though not ordering anything im-
mediately, you should write now for this
useful publication and so be ready to
handle rush jobs whenever they arise.

United-Carr Supplies Ltd.,
Frederick Road, Stapleford, Nottingham.
Sandidcre 8072 STD ONO 239 8072

UNITED-CARR
SUPPLIES

UNITED-CARR GROUP
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RPM

ANDERS

let’s face it

Not everybody’s dial is all it should be, so we at Anders
specialise in changing our customers faces to order.

Our experienced team of Dial Printers is ready to perform
the most complex Face Change with promptness and
efficiency. As well as holding the largest stock of off-the-

Anders means meters

shelf meters and associated accessories in the United
Kingdom, Anders offer a really fast service for supplying
non-standard range instruments with special readings.
Let's face it, if you have problems with your dial it pays
to let Anders face it.

ANDERS ELECTRONICS LIMITED

48/56 Bayham Place, Bayham Street, London, N.W.1
Telephone 01-387 9092.

Manufacturers and distributors of Electrical Measuring Instruments
and Electronic Equipment. Sole U.K. distributors of FRAHM
Resonant Reed Frequency meters and Tachometers.

WW—043 FOR FURTHER DETAILS
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SERVICE & TEST

EQUIPMENT

We understand what you need and we make sure that you get it —

from the latest EP.100LN Band Suspension Multimeter/Transistor 1
Tester, through Signal Generators, KV Probes and Circuit
Tracers to the KEW.7 Pocket-Size Tester — Eagle have it.

You can count on Eagle quality. What's more, you can count

on Eagle prices. And above all — you can count on
quickest possible del
And another attractive thing about the range of
Eagle Products is the rate at which fast-selling
new items are added! See our new
cataiogue, which proves the point! /
Send the coupon to the Sole ,
Distributors of Eagle Products — /
B. Adler and Sons (Radio)

Limited, Coptic Street,
London, W.C.1 or quicker
stil), dial 01-636 9606,

ask for Carol Hill, she'l} /
send you one today!

/@PGLQ

. A
v OpuC
/ CATALOGUE PLEASE - 8Y RETURN OF POST

NAME

COMPANY
//ADDRESS
/ 30
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M. R. SUPPLIES (London) LTD.,

(Established 1935)

Unk lly ised as P of UP-TO-DATE MATERIAL. which does the job properly.
Instant delivery. Batiataction assured. Prices nett.

ROOM THERMOSTATS. Danfoss wall-mounted Thermostats, 40 deg. F.-80 deg. F., 380 v. A.C,,
4 amps.; 24¢ v. A.C.. 6 amps. Qur nett price £1/12/6 {(des. 2/-).

MINIATURE RUNNING TIME METERS ( gamo). We have great demands for this remarkable
unit and now can supply immediately frot &, 200/250 v. synchronous. Countlug up to
9,989 hours, with 1/10th indicator. Only 1} ins. square, with éyclomster disl, depth 2 ins. Many
industrial and domestic applications to indicate the running timeé of any electrical apparatus,
eaay to install, 83/~ (des. 1/8).

SYNCHRONOUS TIME S WITCHES. { Another one of our popular spesialities) 200/240 v. 50 ¢., for
accurate pre-set switching operntions. Bangamo 8.254, providiug up o 3 on-otf operations per
24 hours at any chosen times, with day-omitting device (use optional). Capacity 20-amps. Com:
pactly housed ¢ in, dia., 3} in. deep. £6/4/6 (des. 4/6).

ELECTRIC PANS (Papst). for extracting or biowing. The most exceptional offer we have yet
made. 200/250 v. A.C. Induction motor—silent ruaning. 2.800 r.p.mn. duty 100 C.F.M. Only
4iin. square and 2in.deep. Ideal for domestic or Industrial use. Easy mounting, £3/5/- (des. 3/6).

SMALL GEZARED MOTORS. In addition to our well-known range (List G).169), we offer small
open type B.P. Units 200/260 v. A.C., 1, 6, 12, 24, 60 r.p.m., approx. 5in. long, with lin. shaft
projection emch side and enclosed gearbox. Sultable for display work and many industrial uses.
Only 75/- {des. 8/-).

MINIATURE COOLING FANS. 200/250 v. A.C. With open type Induction motor (no interference),
Overall 4in. x 3fin. x 2}in. Fitted 8-bladed metal Itnpeller. ldeal for projection iamp coollng,
light duty extractors, etc., still only 31/8 (des. 5/-).

AIR BLOWERS. Highly efficlent unita fitted induction totally enclosed motor 230/260 v. 50 c.
1 ph. Model 3D.26, 80 CFM (tree air) to 11.5 CFM at .15 WG (slze approx.) 6 x 6 x 7in. Outleta
24in. aquare. ?‘10}- (des. 5/-). Model 8D27, 120 CFM (free air) to 40 CFM at 1.2 WG, 8 x 7
X 9in. outlet 3}in. 8q., £11/15/6 (des. 5{-). Model 8D28, 260 CFM (free air) to 127 CFM at
1.5 WG, 11 x 8 x 9In., outlet 3in. sq., £13/17/6 (des. U.K. 7/8).

SYNCHRON@US ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended In many
national journals). 200/250 v. 50 c. Bell-starting. Fitted spindles for hours. minutes and central
sweep second hands. Central one-hole fixing. Dia. 2jin. Depth behind dial only lin, With
back dust cover, 38/6 (des. 2/-). Bet of three brass hands In good pisin style. For 5/7in. dis. 3/6
For 8/10 dia. 3/6 set.

SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 c/s. Beif-starting 2in. dia. x 1tin.
deep. Cholce of following speeds: 1 r.p.m., 12 r.p.h., 1 r.p.h.. 1 res. 12 hours. 1 rev. per day.
Adny one 4@ (des. 3f-). Also bigh-torque model (G.E.C.), 2{in. x 2in. x 1}in. 6 r.p.m., 57/6
(des. 2/},

SMITHS TIMER MOTORS. Bynchronous, seif-starting 200/250 volts, 1 ph., B0 c. Ciockwise.
4 rp.m. onlg Only 25/~ tdes. 2/-).

MINIATURE D.C. MOTORS. 6/12 volts D.C. Ideal model makers. 4,000/9,000 r.p.m. no load.
1} in. x 1} in. diameter. Flange fixing. Only 5/- (des. 1/6).

EXTRACTOR FANS. Ring mounted all metal construction. T/E inductlon motor, silent opera-
tion, 8in, blade, 10in. max. dia., 400 CPM. £8/10/0 (des. 5/-) 8ame model 10in. blade. 12in
max. dla., 300 CPM. £6/16/0 (dee. 6/-).

IMMEDIATS DELIVERY of Stuart Centrifugsl Pumps, including staiuless steel (most models)
OFFICIAL STOCKIST: ““PARVALUX’ Eleotric Motors (List G.M. 189)

M. R. SUPPLIES (LONDON) LTD., 68 New Oxford Street, London, W.C.1
(Telephone : 01-636 2958)

AVAVAV, Vs VAVAY A VIS VAVAY A VSN VAVAVAY

m DC to AC
VAP TRANSVERTORS

(transistorised DC Invertors/Convertors)
Carry out your field tests using standard AC equipment.

A VALRADIO TRANSVERTOR will enable you to use all types
of test instruments in the field or in motor vehicles.

Standard models are available for loads of 20W to 1000W for
battery inputs of 12V & 24V and equally important to you most
types are available from stock.

Prices range from £5 to £170.

The range is covered by three basic groups, having distinct
characteristics.

T series—Square wave, frequency tolerance 3Hz
‘ Q series—Square wave, frequency tolerance iHl

S series—Sine wave, frequency tolerance Hz

Typical model BI12/200S input 12V output [15-230V 200W.
Price £67-12-0

VW WV VAVAVAV

Type B12/200S

3
|

Send for full Information and technical details:
VALRADIO LTD., Dept. W.C.4,
Browell's Lane, Feltham, Middlesex, England. Tel.: 01-890 4242

—VVV\. AVAVAVAY QVAVAYAVu—
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MODEL SR1

Instant solder remover

MODEL S R2
with non recoll
action

82/8

MODEL ST-60
90/~

It work

eal for printed clrcy

= and integrated circuits.
79]86

‘Hot' wire
stripper for
P.T.F.E.

insulation.
24 v operation.

10-3Thyristors

fire made in
Britain by AEl

Semiconductors

Which means delivery and quality of this low cost
thyristor are guaranteed.

Features

MW All voltage grade available, from 50 to 600V

M Three grades of maximum gate sensitivity
200pA  1mA 10mA, allow selection to
give the best performance for every application

W Meets BS9300 Quality Assurance Requirements
H Fully diffused

Worite for full details to:
AEl Semiconductors Ltd, Carholme Road.
Lincoln. Telephone: Lincoln 26435

AET

SEMICONDUCTORS

Member of GEC S ductors Ltd.
WW—046 FOR FURTHER DETAILS

MODEL WG50
59/6

ically
Thevmostaucal »
controlled mmnatuvaem
soldering iron §0 wat
6 bit sizes v T
Available for 1d2v,

24y, 110v an )
210/250v. operation

Full details of
these and other
instruments
from the Sole
U.K. and Export
distributors.
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| The smallgs,
OW  voltage
Soldering i,
ideal for Printed
Circuit wory
6v.6 wans,

A m'"'alure
Maing voltage
soldenng iron

Operation

O
o

W.GREENWOOD ELECTRONIC LTD.

21, GERMAIN STREET, CHESHAM, BUCKS
TELEPHONE: CHESHAM 4808/9.
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SIMPLY SUPERB!

the new brenell...

MODEL ST STEREO

Probably the most important new

The new ST400/200 recorders are different from all previous Brenells. All
transistorized electronics ; shelf-mounting cabinet ; simplified controls.

Sound quality is even better than ever—as gocd as you can hear. Three-motor
deck performance and reliability ; quality components throughout. All usual
facilities are available.

ST400/200 recorders are designed to give you exactly what you expect from a
Brenell today.

Only the price is less than you may expect. .. £145 recommended. You pay no
import duties . . . no high selling costs . . . only for a top-quality recorder, well
made. It’s a fine formula !

e Mono or stereo operation e 3 tape speeds

e Choice of 2 or 4-track e 2 recording level meters
models e Full input/output and

e 3 outer-rotor motors control facilities

A range of Brenell mono and stereo recorders is available, together with
Brenell deck and tape-link.

brenell

BRENELL ENGINEERING COMPANY LTD. 231/5 Liverpool Road, London, N.1. Telephone : 01-607 8271

GD 730

recorder of the year!

WW-—048 FOR FURTHER DETAILS7

DC300 DUAL-CHANNEL POWER AMPLIFIER

Frequency Response -0.1db Zero-20K Hz at | watt into 8 ohms, +0.6db Zero- 100K Hz.

Phase Response Less than 5°, 0-10KHz.

Power Response + 1db Zero-20KHz at 150 watts RMS into 8 ohms.

Power at Clip Point Typically 190 watts RMS into 8 ohms, 340 watts RMS into 4 ahms per channel.
Total Output (IHF)  Typically 420 watts RMS into 8 ohms, 800 watts RMS into 4 ohms.

{.M. Distortion Less than 0.19% from 0.01 watt to 150 watts RMS into 8 ohms, typically below 0.05%. (max
(60-7KHz 4:1) 0.05%.
Damping Factor Greater than 200 (Zero to 1KHz into 8 ohms at 150 watts RMS).
Hum and Noise 100db betow 150 watts RMS output {unweighted, typical 110db).
(20-20KHz)
Slewing Rate 8 volts per micro-second. S-R is the maximum value of the first derivative of the output signal.
= % e - b odrbate T e CARSTON ELECTRONICS LTD.
mensions in. standard rack mount . hole spacing), 7in. height p (from mounting surface]
s o ’ 71 .OAKLEY ROAD
/ @ ounds net weight.
¢ p ' CHINNOR, OXON
Finish Bright-anodized brushed-aluminium front-panei with black-anodized front extrusion, access

door, and chassis.

% DC-Coupled throughout!

% Short Circuit proof!

* 500 Watts RMS Meno.

% 70 Volt Balanced line out!

% Only £320 inc. duty!

Telephone: Kingston Blount 8561

WW—049 FOR FURTHER DETAILS
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il i ey
The world's best portable
professional audio tape recorder

Lids of transparent, shock resistant plastic, have been removed for
clarity of iffustration.

These models plus eight variants give the professional user a choice of twelve basic Nagra |V tape recorders.
Modular plug-in electronic circuit boards, available for each machine, allow unique flexibility in the
choice of recording functions.

Study the Nagra IV brochure and see how you can select precisely the facilities you need, built in to one
compact machine of outstanding performance and reliability.

Write or telephone for technical information.
HAYDEN LABORATORIES LIMITED,

East House, Chiltern Avenue, Amersham, Bucks., England
Tel: 02403 5511 Telex: 83251 Cables: Haylab Amersham.

HAYDEN

WW—050 FOR FURTHER DETAILS
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30 YEARS EXPERIENCE

IN THE DESIGN AND MANUFACTURE OF SOUND SYSTEMS
WHY NOT LET US SERVE YOU

PRINTED CIRCUIT SOLDERING PLANT MODULE TEST AND INSPECTION BAY

All types of Public Address equipment from
-
o 'Astronlc ol 10-2,000 watts.
Custom built mixers.
Transformers and chokes.
All enquiries to:—

ASSOCIATED ELECTRONIC ENGINEERS LTD.

DALSTON GARDENS, STANMORE, MIDDLESEX. HA7-1BL
TELEPHONE 01-204 2125 4 LINES.
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INSTRUMENTATION BY NOMBREX (1969) LTD.

TRANSISTORISED—COMPACT—MODERN STYLING

STANDARD MODEL 28-S XTAL CHECK MODEL 29-X
® 150 KHz2-220 MHz on fundamentals @ All the features of the Model 29-S
@ Eight clear scales. Total length 40”
® Smooth vernier tuning—ratio 73 : 1 AND
® Spin wheel tuning—optional extra ® Integral Crystal Oscillator providing cali-
® Ma'gnuﬁer Cursor—precision tuning bration check points throughout all ranges.
@® Unique electronic scale calibration For adjustment of scale accuracy to
@® Overall accuracy. better than 1.5% +0.02%.
® Modulation. variable depth and frequency Price £27-10-0
Price £20-0-0
R.F. SIGNAL GENERATOR ® Weight of instrument with spin tuning 3 Ib.
MODEL 29 ® Size: Height 53", Depth 33", Width 73"
Spin Wheel Tuning £1-0-0 extra
= Send for full technical leaflets.
Trade & Expont enquiries welcome NOMBREX (1969) LTD., EXMOUTH, DEVON Pk wxsl Panking (5 iy,
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DIOTESTOR IN-CIRCUIT TRANSISTOR TESTER

y oy

electronic

| components
Ro fast..

Radiospares g0 st Londone.co
Tel: 01.253 9561, Telex: 262341, BRITEC LIMITED, 17 Charing Cross Road, London, W.C.2

Tel: 01-930-3070
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Edmundsons Electronics Ltd.
60-74, Warket Parade, Rye Lane,
Peckham, London, S.E.15.
Tel; (019-639 973

Hawnt & Co. Ltd.
112-114, Pritchett Street,
Birminglam, 6.

Tel: (021)-359 43C1

South Wales Wireless
Installation Co Ltd.
121, Citv Road, Cardiff.

Tal: (0222)-23636

Smith & Cookson Ltd.
49:57, Eridgewater Street,
Liverpodl 1.

Tel: (053)- 709 3154

The Needham
Engineering Ca. Ltd.
P.0.B. 23, Townhead Street,
Sheffieid S1 1YB

Tel: (0742)-27161

J. Gledson & Co. Ltd.
Newbigg n Lane, Wasterhope,
Newcastle Upon Tyae, NE5 1PM
Tel: (0632)-860955

At somz time, every user ¢f closed circuit t.v. nezds a replacement vidicon
tube. That's when you need a service organisation tha: can really perform.
Just p ck up th2 phore and contact your nearest EMI distributor.

EMI research has produced a range of tubes with reliability, good resolution
and high sensitivity. Our distribution organisaticn has ceen expanded and
streaml red. This ensures that everyone using closed dircuit t.v. has eccess
to the 2est professicnal advice and a fast replacement service.

For furtazr dezai s of the EVI vidicon range contact your distributor cr:-

@ ELECTRON TU3E DIVISION
EMI Elect-cn cs, Ltd , 4ayes, M ddlese«. Tel.01-573 3888. Ext. 2078 ~zlex. 22217 Cables EMIDATA London.
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www.americanradiohistory.com

a46

Wireless World, January 1970

Farnell
A15

Operational
Amplifier
Power Supply

*15-0-15V at 100mA

* Employs operational amplifiers
* Overload praotection

* Available as card or sub-unit

The A.15 is intended for driving operational
amplifiers and the twin output, nominally 15V,
can be varied between 12-17V or connected in
series to provide 24-34V. Both ganged control
and independent adjustment of oneoutput enable
precise setting of output voltages.

DIMENSIONS:

Card

Height 38.1 mm (1.5")
Width 64 mm (2.52")
Depth 130 mm (5.12")

Complete Sub-Unit
Height 47 mm (1.85")
(including feet)

Width 67.5 mm (2.66")
Depth 153 mm (6.02")
(including terminals)

Price:

£18. 0. 0. —card

£20. 0. 0. — modular sub-unit

(cover, mains lead and terminals)

FARNELL INSTRUMENTS
LIMITED,

Sandbeck Way,
Wetherby, LS22 4DH.
Telephone: 0937-3541/6.
London Office:
Telephone: 01 802/5359

MULTIMINOR MK, IV

REPAIR SERVICE
7-14 DAYS
We specialise in repair,
calibration and conversion
of all types of instruments,
industrial and precision
grade to BSS.89,

Release notes and certifi-
cates of accuracy on request.

MODEL 8 MK. IIX
Suppliers of Elliott, Cambridge and Pye instruments
LEDON INSTRUMENTS LTD

76-78 DEPTFORD HIGH STREET, LONDON, S.E.8
Tel.: 01-692 2689

E.I.D. & G.P.0. APPROYED CONTRACTOR TO H.M. GOVT.

WW—061 FOR FURTHER DETAILS

METER PROBLEMS?

A very wide range of modern design
instruments is available for 10/14
days’ delivery.

Full Information from:

HARRIS ELECTRONICS (London)

138 QRAYS INN ROAD, W.C.1 Phone: 01/837/7937

WW—060 FOR FURTHER DETAILS
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You
couid

be doing
things on
amuch
bigger
scale

SELECTEST

-(,/
SUPrPER SS9

(mxr)
&&C
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Right now the Selectest Mk2 multi-
range test meter meets the requirements
of all recent and immediately foreseeable

developments in the electric and
electronics industries. Accuracy and
sensitivity are maximal and these

major characteristics are complemented
by the extra robustness that withstands
modern working conditions and gives
longer life. The case is modularly
constructed in wipe-clean, tough —
but lightweight—melamine. The
terminals accept 4mm push-in-plugs
and are arranged on the front panel so
that the Selectest Mk2 can be used
vertically or horizontally. The scale is
25% longer than that on any comparable
meter and incorporates an inset mirror
and knife thin pointer. Range selection
permits continuous rotation. The ultimate
are S.E.I. high voltage probes which
extend the Selectest’s range to 25 or
30kV d.c. for the testing of equipment
where the source of impedence is high.

These probes can be used with any

reputable meter of the required
sensitivity: but only a Selectest will
last as long as the probes.

We manufacture a wide range of portable
instruments

selectest MARK 2 multi-range test meter

write today for full information

SALFORD ELECTRICAL INSTRUMENTS LIMITED

Peel Works, Barton Lane. Eccles. Manchester M30 OHL
Telephone: 061-789 5081 Telex: 6671
A Member Company of G.E.C. Electrical Components Ltd

NORMATEST

MODEL 785
40 RANGES FOR—
D.C. CURRENT & VOLTAGE
A.C. CURRENT & VOLTAGE TO 30 kc/s
RESISTANCE TO 5 MEGOHMS
TEMPERATURE
OUTPUT

instrumental

The newest small Multirange Meter obtainable with a specification comparable to

standard-size multirange meters

% Accuracy of
2.5% D.C.
3.5% A.C. to 5600 c/s

* Sensitivity of
20.000 Ohms/volt D.C.
4,000 Ohms/volt A.C.

% Robust Taut
Suspended Meter Movement

F.A.L.‘PHASE 100’

Public Address Amplifier

A superb solid state A.C.
Mains unit for vocal and

General Public Address use

% 70 Watts RMS Output
% Output matching for speakers from 3-30 ohms
% 4 separately controlled inputs plus master

% Separate Bass and Trehle Controls SEND S.A.E.
% Frequency Response 20 c.p.s. to 30 Kcs. | FOR FULLY
AVAILABLE FROM YOUR LOCAL DEALER DEI.SEC:FI:;I[VE
Wholesale and Retail enquiries to Manufacturers

FUTURISTIC AIDS LTD., 103 Henconner Lane, Leeds 13

59 GNS.

Recommended
Retail price

% High Sensitivity

groups and

CROYDON PRECISION INSTRUMENT COMPANY
HAMPTON ROAD : CROYOON : SURREY : Telephone: THORNTON HEATH 4025 & 4094

WW-—064 FOR FURTHER DETAILS
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16 Ibs of high quality i
performance 3
for only £62 '

The S51B is the answer for a
low cost, easy to use
single-beam oscilloscope.

Here are some of the reasons why:

@ Small size—light weight
8" x 7" x 15”. 16 Ib.

B 5 flat-faced P.D.A. tube.

B Bandwidth DC-3MHz.

Y SHipy
VouTSscyy

B Auto sync and trigger level control.

STagy Va
uTy / RiaBL g

“chn

B Proven performance of over 20,000
S51's in use throughout the world.

B Send for full specification now !}!

WW—065 FOR FURTHER DETAILS

TELEQUIPMENT LTD

313 Chase Road, Southgate, London, N.14

TELEQUIPMENT EB<: g
Telephone : 01-882 1166

A member of the Tektronix Group For Overseas enquiries write to: Tektronix Limited, P.O. Box 48, Guernsey, c.l.
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Fifty-ninth year of publication

Electronic ignition system
Micracircuit rationalization

w
=

The macrophotograph on this month’s
cover shows wires being bonded on to
integrated circuits at the Mullard
Southampton works. On page 6 the
future of linear i.cs is discussed.

OUR NEXT ISSUE

Loudspeaker performance:  Paul
Klipsch, originator of the Klipsch
horn, compares horns and direct
radiators

Ceramic pickups and transistor
pre-amplifiers: are they incompatible?
Matching: what is meant by this term?

sernatond Business
Press Associates

I.P.C. Electrical-Electronic Press Ltd
Managing Director: Kenneth Tett

Editorial Director: George H. Mansell
Advertisement Director: George Fowkes

Dorset House, Stamford Street, London, SE1
© 1.P.C. Business Press Ltd, 1969

Brief extracts or comments are allowed provided
acknowledgement to the journal is given.
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Wireless World

Electronics, Television, Radio, Audio

January 1970 Volume 77 Number 1411

Contents

1 Editorial Comment
2 Capacitor-discharge Ignition System by R. M. Marston
6 The Future of Linear 1.Cs by R. Hirst
8 News of the Month
10 Letters to the Editor
11 Circuit Ideas
13 Amorphous Semiconductors by J. E. Carroll
16 Application Notes
17 Magnetoresistance by B. E. Jones
19 Announcements
20 Low-distortion Bias and Erase Oscillator by D. Griffiths
23 Industrial Telemetry by R. E. Young
27 Active Filters—6 by F. E. J. Girling and E. F. Good
32 Personalities
33 Progress in Tape-recording Techniques by S. Feldman
34 World of Amateur Radio
35 Electronic Metronome by D. T. Smith
35 A Digital Christmas Tree
36 D.C. Bias in Push-pull Power Amplifiers by R. A. Smith
38 1970 U.K. Conferences & Exhibitions
39 New Products
44 Meetings
45 Test Your Knowledge questions and answers devised by L. Ibbotson
46 Literature Received
46 H.F. Predictions
48 Real & Imaginary by ““Vector”
A95 SITUATIONS VACANT
All14 INDEX TO ADVERTISERS

PUBLISHED MONTHLY (3rd Monday of preceding month). Telephone: 01-928 3333 (70 lines). Telegrams/Telex:
Wiworld Iliffepres 25137 London. Cables: “Ethaworld, London, S.E.1.” Annual Subscriptions: Home; {2 15s 0d.
Overseas; 1 year {2 15s 0d. (Canada and U.S.A.; 86.75). 3 years {7 Os 0d. (Canada and U.S.A.; $17.50). Second-Class
mail privileges authorised at New York N.Y. Subscribers are requested to notify a change of address four weeks in
advance and to return wrapper bearing previous address. BRANCH OFFICES: BIRMINGHAM: 202, Lynton House,
Walsall Road, 22b. Telepione: 021-356 4838. BRISTOL: 11, Elmdale Road, Clifion, 8. Telephone: OBR2 21204/5.
GLASGOW: 2-3 Clairmont Gardens, C.3. Telephone: 041-332 3792. MANCHESTER: Statham House, Talbot Road,
Stretford, M32 OEP. Telephone: 061-872 4211. NEW YORK OFFICE U.S.A.: 205 East 42nd Street, New York 10017.
Telephone: 867-3900.
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Open the BRIMAR Industrial Cathode Ray Tube
catalogue and you will find just about the widest
range of tubes in the business, one of which is likely
to be a ‘perfect fit' for your requirement. But, if you
have something unusual in mind, talk it over with us.
BRIMAR can provide the tube you need, either ‘'made
to measure’ or ‘off the peg’, whether it be for measur-
ing instruments, picture monitors, radar, alphanu-
meric or graphical displays.

Through the unparalleled BRIMAR capability in
chemistry, election optics and vacuum physics
the widest design diversity is offered, backed by a
personalised customer service.

This service, provided by engineers with extensive

experience of the electronics industry covers advice
on tube characteristics, operating conditions and
associated components.

Tailored packaging and reliable delivery to meet pro-
duction schedules are also part of the BRIMAR
Service.

Want to know more about the BRIMAR range of
Industrial Cathode Ray Tubes ? - send for our latest
catalogue.

RIMA

Thorn Radio Valves

and Tubes Limited THORN
7 Soho Square, London, W1V 6DN.
Telephone: 01-437 5233
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Radio Leeds:

Where a tape

recorder must

be good and reliable
you'll find a Ferrograph.

In a radio station, the tape
recorder is in constant use. Tech-
nical performance is all-important ;
absolute dependability and split-
second control are essential. So
Radio Leeds uses the Ferrograph
Series 7 tape recorder.

Ferrograph Series 7 recorders
are British-made,availablein Mono
and Stereo, with and without end
amplifiers, in two versions: in
elegant hardwood case, or in grey
vinyl case. All solid state, three
speed, two inputs per channel
with independent mixing, all in-
corporate a range of facilities

unparalleled in any other recorder.
Retail prices are from £175 incl.
P.T.

Follow the professionals;
choose the recorder you know will
serve you best at home or in your
work: Ferrograph—it  makes
sound sense. See your nearest
stockist or send the coupon for
details and address of nearest
Ferrograph specialist or ring
01-589 4485.

Ferrograph

A member of the Wilmot Breeden Group
WW—067 FOR FURTHER DETAILS
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To the Ferrograph Co Ltd,
Mercury House, 195 Knlghtsbrldge, .
. London, S.W.7. .

Please send me a free brochure 0]
. on the Ferrograph Series 7
or the Ferrograph Manual 0
. for which I enclose £1. .

. Name

l Address

W
--------J
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EMITARE Afonie

low-noise recording tape

quiet as a mousel

don’t buy any tape — buy EMIT/AP

THE RANGE OF EMITAPE AFONIC LOW-NOISE TAPE

88 99 100 § 300

STANDARD PLAY LONG PLAY DOUBLE PLAY
509%, longer Twice the recording Maximum playing time on
spools up to 5” dia.—

The best general
purpose tape, giving recording time time for a givan size
of spool - the perfect extended dynamic range
— specially suitable for

maximum durability specially designed for
at all professional multi-track recorders film for low speed,
multi - track recorders battery operated

speeds. Pre-stretched — pre-stretched
polyester base film polyester base film of — superflex polyester recorders —extra tensile
base film. polyester base.

of super strength. super strength.

EMITAPE IS AN EMI GROUP PRODUCT

WWwW-—068 FOR FURTHER DETAILS
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Yortexion

STEREO MIXERS

These electronic Stereo Mixers range from
242 to 545 input channels, with left and right
outputs at 500 millivolts into 20K ohms up to
infinity.

Separate control knobs are provided for L & R
signals on each stereo channel so that a Mono/
Stereo changeover switch provided can give
from four to ten channels for monaural opera-
tion, in which state the L & R outputs provide
identical signals.

A single knob ganged Master Volume control is
fitted, plus a pilot indicator.

The units are mains powered and have the same
overall dimensions as monaural mixers.

Also available Monaural Electronic Mixers :-

4 Way Monaural Mixers 3 Way Monaural Mixers with P.P.M.
6 Way Monaural Mixers 4 Way Monaural Mixers with P.P.M.
8 Way Monaural Mixers 6 Way Monaural Mixers with P.P.M.
10 Way Monaural Mixers 8 Way Monaural Mixers with P.P.M.

50/70 WATT ALL SILICON AMPLIFIER WITH BUILT-IN 4 WAY MIXER USING F.E.T.’s. This is a high fidelity
amplifier (0.3% intermodulation distortion) using the circuit of our 100% reliable 100 Watt Amplifier (no failures to date) with its elaborate
protection against short and overload, etc. To this is allied our latest development of F.E.T. Mixer amplifier, again fully protected against
overload and completely free from radio breakthrough. The mixer is arranged for 3-30/60() balanced line microphones, and a high
impedance line or gram. input followed by bass and treble controls. Since the unit is completely free from the input rectification distortion
of ordinary transistors, this unit gives that clean high quality that has tended to be lost with most solid state amplifiers.

100uV on 30/60 ohm mic. input. 100mV to 100 volts on gram/auxiliary input 100 K.

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier for mains and |2 volt battery operation, charging its own battery and
automatically going to battery if mains fail. Protected inputs, and overload and short circuit protected outputs for 8 ohms—15 ohms and
100 volt line. Bass and treble controls fitted. Models available with 1 gram and 2 low mic. inputs. 1 gram and 3 low mic. inputs or 4 low
mic. inputs.

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms—15 ohms and (00 volt line output for A.C.
Mains. Protection is given for short and open circuit output over driving and over temperature. Input 0.4von 100K ohms.

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 ¢/s—20 Kc/s + 1 db. Less than 0.2%
distortion at 1 Kc/s. Can be used to drive mechanical devices for which power is over 120 watt on continuous sine wave. Input | m W 600

ohms. Output 100-120v or 200-240v. Additional matching transformers for other impedances are available.

30/50 WATT AMPLIFIER. With 4 mixed inputs, and bass and treble tone controls. Can deliver 50 watts of speech and music or over
30 watts on continuous sine wave. Main amplifier has a response of 30 c¢/s-20Kc/s + 1db. 0.15% distortion. Outputs 4, 7.5, 15 ohms and
100 volt line. Models are available with two, three or four mixed inputs for low impedance balanced line microphones, pick-up or guitar.

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19

Telephone: 01-542 2814 & 01-542 6242/3/4 Telegrams: “Vortexion London S.W.19"

WW—069 FOR FURTHER DETAILS
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Scope for Going Places

Plug-in units are available with bandwidths from d,c, to
30MHz, voltage sensitivity down to TmV/cm. If you
have an application for an Oscilloscope for use in the
laboratory, in the field, or in any unusual environment,
write or ring today for information, details or an
immediate demonstration

The EM102 offers you a portable oscilloscope with
an ideal performance at a realistic price. Just check
its specification {10kV, 20nS/cm. writing speed plus
sweep delay). It's designed for laboratory applications
but fulfills the role of a completely self-contained unit
for servicing purposes. Take it anywhere - it's mains
or battery powered with a builtin battery option.

[ __ S

From £315.

SE Laboratories (Engineering) Limited. North Feltham Trading Estate, Feitham, Middlesex
w— To|ophone: 01-890-1166 &5246 (sales). 01-890- 5876 (works). Telegrams Selab, Feltham. Telex: 23995.
ammeed NOrthern Sales Office.  Bessell Lane. Stapleford, Nottingham.  Telephone Sandiacre 3255.
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SINCLAIR IC-10

b ool .
e T SR

ass

MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

A 13 transistor circuit measuring only
one twentieth of an inch square by
one hundredth of an inch thick/

the world’s most advanced high fidelity amplifier

The Sinclair IC-10 is the world’s first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a
chip of silicon only a twentieth of an inch square by one hundredth of
an inch thick, has 5 watts R.M.S. output (10w. peak). It contains
13 transistors (including two power types). 2 diodes, 1 zenor diode
and 18 resistors, formed simultaneously in the silicon by a series of
diffusions. The chip is encapsulated in a solid plastic package which
holds the metal heat sink and connecting pins. This exciting device
is not only more rugged and reliable than any previous amplifier,
it also has considerable performance advantages. The most import-
ant are complete freedom from thermal runaway due to the close
thermal coupling between the output transistors and the bias
diodes and very low level of distortion.

The IC-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of such components as tone and volume controls and a
battery or mains power supply. However, it is so designed that it
may be used simply in many other applications including car
radios, electronic organs. servo amplifiers (it is d.c. coupled through-
out), etc. Once proven, the circuits can be produced with complete
uniformity which enables us to give a 5-year guarantee on each
IC-10, knowing that every unit will work as perfectly as the original
and do so for a lifetime.

MORE SINCLAIR DESIGNS ON PAGES FOLLOWING

B SPECIFICATIONS

Output: 10 Watts peak. 5 Watts R.M.S. continuous
Frequency response: 5 Hz to 100 KHz +1d8B
Total harmonic distortion: Less than 1% at full output.
Load impedance: 3 to 15 ohms.

Power gain: 110dB (100,000.000.000 times) total.
Supply voltage: 8 to 18 volts.
Size: 1 x 0.4 x 0.2 inches.
Sensitivity: SmV.

Input impedance: Adjustable externally up to 2.5 M ohms.

B CIRCUIT DESCRIPTION

The first three transistors are used in the pre-amp and the
remaining 10 in the power amplifier. Class AB output is used
with closely controlled quiescent current which is independent
of temperature. Generous negative feedback is used round
both sections and the amplifier is completely free from cross-
over distortion at all supply voltages, making battery operation
eminently satisfactory.

B APPLICATIONS

Each IC-10 is sold with a very comprehensive manual giving
circuit and wiring diagrams for a large number of applications
in addition to high fidelity. These include stabilised power
supplies. oscillators, etc. The pre-amp section can be used as
an R.F. or I.F. amplifier without any additional transistors.

SINCLAIR

IC-10

with IC-10 manual

and 5-year guarantee 5 9 , 6
Post free.

£ L
EII |I EII f SINCLAIR RADIONICS LTD. 22 NEWMARKET ROAD, CAMBRIDGE
Telephone: 0223 52731

WW—072 FOR FURTHER DETAILS
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Project 60 an exciting alternative

The buyer of an amplifier today has a remarkably wide
variety to choose from. it is unlikely that a purchaser
would have real difficulty in finding a unit that met
all his requirements, although the price might not be
as low as could be wished. The only snags are that
one’s needs can change and that the technically correct
amplifier may be physically inconvenient. If you are
confident that there is an amplifier available, of the
right size and price. which will meet all your needs
for the forseeable future. then that is your best buy.
If not, however, we can offer you another possibility
which we believe to be an exciting alternative approach.
That alternative is Project 60.

Project 60 is a range of modules which connect together
simply to form a complete stereo amplifier with really
excellent performance. So good, in fact, that only
2 or 3 amplifiers in the world can compare with it in
overall performance.

The modules are: 1. The Z-30 high gain power amplifier,
which is an immensely flexible unit in its own right.
2. The Stereo 60 preamplifier and control unit. 3.
The PZ.5 and PZ.6 power supplies. A complete system
comprises two Z-30's, one Stereo-60 and a PZ-5 or
PZ-6. The power supplies differ in that the PZ-6 is
stabilised whilst the PZ-5 is not. This means that the
former should be used where the highest possible

Sirci=ir-

continuous sine wave rating is required. In a normal
domestic application there will not be a significant
difference between using either power unit unless
loudspeakers of very low efficiency are being used.

All you need to assemble your system is a screwdriver
and a soldering iron. No technical skill or knowledge
whatsoever is required and, in the unlikely event of
you hitting a problem, our customer service and advice
department, will put the matter right promptly and
willingly.

Perhaps the greatest beauty of the system is that it
is not only flexible now but will remain so in the future.
We shall shortly be introducing additional modules
which will include a comprehensive fliter unit, a stereo
F.M. tuner and an even more powerful amplifier for
very large systems. These and all other modules we
introduce will be compatible with those shown here
and may be added to your system at any time.

Project 60 modules have been carefully designed to
fit into virtually every known type of plinth or cabinet
and templates provided enable you to position them.
Only holes have to be drilled into the wood of the plinth
and any slight slips here will be covered completely
by the aluminium front panel of the Stereo 60. The
Project 60 manual gives all the instructions you can
possibly want clearly and concisely.

SINCLAIR RADIONICS LTD ' 22 NEWMARKET ROAD - CAMBRIDGE

Telephone: 0223 52731

WW-—073 FOR FURTHER DETAILS
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Z 3 TWENTY WATT R.M.S. (40 WATT PEAK)
v POWER AMPLIFIER

The 2-30 is a complete power amplifier of very advanced design
employing 9 silicon epitaxial planar transistors. Total harmonic
distortion is incredibly low being only 0.02% at full output and all
lower outputs. As far as we know, no other high fidelity amplifier
made can match this specification, no matter what the price. Thus
you can be utterly certain that your Project 60 system will do full

justice to your other equipment however good it may be. The 2-30 is APPLI CATI ONS

unique in that it will operate perfectly, without adjustment, from any High fidelity amplifier; car radio amplifier: record player fed direct from pick-up:
power supply from 8 to 35 volts. It also has sufficient gain to operate intercom; electronic music and instruments; P.A., laboratory work. etc. Full details
directly from a crystal pickup. Soin additionto its use in a high fide]ity of these and many other applications are given In the manual supplied with your Z.30.
system you can use a Z-30 to advantage in your car or a battery o008 i
operated gramophone for your children, for example. These, and many &

other applications of the Z-30, are covered in the Project 60 manual.

02

SPECIFICATIONS v

10mw 100mw

Power output—15 watts R.M.S. (30 watts peak) into 8 chms using a 35 volt
supply; 20 watts R.M.S. (40 watts peak) into 3 ohms using a 30 volt supply.

Power versus distortion curve of Sinclair Z.30.

Output—Class AB.

Frequency response: 30 to 300,000 Hz + 1dB.
Signal to noise ratio:  better than 70dB unweighted

Distortion : 0.02% total harmonic distortion at full output into 8 ohms and at all Z 30

lower output levels. .
Size: 34 x 24 x §inches. Read built
Input sensitivity: 250mV into 100 Kohms. and yuarar:te;edtsz:i:
Damping Factor: >600. 2-309 7 e
Loudspeaker impedances 3 to 15 ohms. manual.

Power requirements: 8to35V.d.c.

STE REO SIXTY PREAMPLIFIER AND CONTROL UNIT

The Stereo 60 is a stereo preamplifier and control unit designed for the o
Project 60 range but suitable for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are used throughout and great
attention has been paid to achieving a really high signal-to-noise ratio and e
excellent tracking between the two channels. Input selection is by means of ¢
push buttons and accurate equalisation is provided for all the usual inputs. The |
tone controls are also very carefully designed and tested.

SPECIFICATIONS E

Treble and
bass control
curves

® input sensitivities—Radio—up to 3mV: @ Powerconsumption SmA. =
Magnetic Pickup—3mV Correct within + ® Powerrequirement—PZ.5 or PZ.6. = < e 7
1dB on R.LA.A. curve. Ceramic Pickup @ Finish—brushed aluminium front panel "' ] & =
—up to 3mV: Auxillary—up to 3mV.  withblackknobs. ol ! - I I J .‘ ’
® Output—1 voit. ® Mounting—on cabinet front by spindie — e o !
@ Signal-to-holse ratio—better than 70dB.  bushes and adjustabie brackets. STEREO SIXTY
® Channel matching—within 1dB.
® Tone Controts—TREBLE + 15to — 15d8 Ready built. tested
210 10 KHz: BASS +15 to —15dB8 at and guaranteed £9- 1 95. 6d-

0 Hz.

SINCLAIR POWER SUPPLY UNITS
: B  PZ-5 3 o e

a er 60 for majori
of :«:m::tic appl‘i’cat:::s. s G U A RA NTE E
price: £4. 198 6d.

If at any time within 3 months of purchasing Project 60

st — modules from us, you are dissatisfied with them, we will

PZ-G 35. _volts stablll'se deal for refund your money at once. Each module is guaranteed t6
driving two Z-30’s and a Stereo work perfectly and should any defect arise in normal use we

60 when very low efficiency will service it at once and without any cost to you whatso-
speakers are employed. ever provided that it is returned to us within 2 years of the

purchase date. There will be a small charge for service

price: £1. 19s. 6d. thereafter.
SINCLAIR RADIONICS LIMITED I 5RCiaR RADIONICS LT5. 22 NEWMARKET RD - CAmBRIDaE T
22 NEWMARKET ROAD, CAMBRIDGE I 7rrs e

Telephone 0223 52731 I ADDRESS

i o i
i wwr013 |
for which | enclose cash[cheque money order
L L K N N N N § N ]

-------_---------J
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‘WATTS' THE 22>
NAME FOR f %‘ﬁ
RECORD L
MAINTENANCE

H I = F I pA n A S TAT(ﬂes'dA)Pat.Ann.582!6/67.

Gramophone
Record
Maintenance
and Stylus
Cleaning Kit

Designed for use on NEW
records or records in new
condition which are to be
played with pick-ups re-
quiring very low tracking
pressures. The 30,000 finely
pointed tips of the Hi-Fi
Parastat Brush positively
. explore every detail in the
record groove to provide
the high degree of record
cleantiness necessary when
using ultra lightweight pick-ups tracking at 2 grammes or

STYLUS less. The cover pad in the lid of the case is provided for the
CLEANER purpose of cleaning and activating the brush which when
enclosed within the case is kept at the correct level of
Available humidity required to control all static at the working surface.
separately Perfectly clean records must be played with a perfectly clean
complete | stylus and an integral part of the kit is the new Watts Stylus
with [ . |Cleaner which provides a safe and efficient method of
instruc- cleaning the stylus.
tions. Supplied complete with instructions, 1 oz. New Formula
dispenser, Distilled Water dispenser, spare pad cover and
Price ribbons. Price 42/6 plus 1/3 P.T.

5/—. Plus 1/3 P.T. [Replacements: 1 oz. New Formula dispenser 4/6 Distilled
Water Dispenser 4/— Pad Cover and Ribbons1/9.

The original N
DUST BUGRego. "

{Patent No. 817598)

‘PARASTAT rego
Manual Model

L]
Mk:lIA oS
A dual purpose record maintenance
device. Keeps new records in perfect
condition. Restores fidelity to older
discs. Complete with 1 oz. New
Formula dispenser and instructions.
Price 45/—.
Replacements: Pad Covers 2/— each.
Brush 12/6. Sponge Cover Pad 1/-.
1 oz. New Formula Dispenser 4/6.
HUMID MOP. Recommended for
use in conjunction with the Manual
Parastat and Preener. Cleans and
conditions the bristles and velvet pads.
Ensures correct degree of humidity at
the time of use, Complete with spare
sponges and instructions. Price 4/6.
Replaceménts : Set of Sponges 2/6.

‘PARASTATIK’
Regyd.
DISC PREENER

Automatic Record Cleaner. Easily
fitted to any transcription type
turntable. Provides a simple and
effective method of removing static |
and dust while the record is being
played. Surface noise and record and
stylus wear is reduced. resulting in
cleaner reproduction. Complete with
4 0z. New Formula Dispenser and
instructions. Price 18/9 plus4/5P.T.
Replacements: Nylon Bristle and
| Plush Pad 1/9. § oz. New Formula
Dispenser 2/6.

A GUIDE TO THE BETTER CARE
OF L.P. AND STERED RECORDS

Completely
revised. 48

{Patent No. 982599)
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TRANSFORMERS

DESIGNED TO CUSTOMER’S OWN SPECIFICATIONS FOR
ALL APPLICATIONS UP TO 100 KVA. ““C" CORE, PULSE,
3 PHASE, TOROIDS, HIGH TEMPERATURE, ETC.

This month we are adding two new types of Transformers to our existing
standard ranges.

I. THE 1200 SERIES

This series covers ISOVA Transformers and gives a voltage range up to
110 voles at various loads.

2. THE DB SERIES . .
These Transformers have a high VA density (approximately 2-5VA per cu. inch)
and cover a VA range up to 40VA,

Please write for further details.

Samples from our dard production ranges:

*Low Voltage

30-0-30V. 4A. is ' T s ad .o v .o 312 6
28V. 1A, 28V. 1A, 28V. 1A, 28V. |A,, 30V, 250mA. - .. 415 0

*Primaries 10-0-200-220-240V.

20W Transistor Amplifier (W.W. Nov. 1966)

Driver 6
Mains - o o o33 ¢ - - v 00 119 &
L.P. Filter, Chassis Mounting .. . - - v — 12 6
L.P. Filter, Printed Circuit Mounting .. . - %0 = 15 6

70V & 100V Line Matching

Fitted with terminal panel, taps at 0.5, 2, 4 and 8W. into 15 ohms
9/- each in 100 Lots

Flying leads, taps at }, 1, |, 2 and 4W. into 3 ohms .. 7/3 each in 100 Lots

Prices inclusive of postage and packing, each.
For small quantities, cash with order, please.

HOWELLS RADIO LIMITED

CARLTON ST., MANCHESTER, M14 4GT  061-226 3411
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TRANSIPACK !

STATIC il
il
n} 4004z supries il

i
i Inverters-Frequency Changers
il w—

Keeps new records like new. Expressiy
designed for use with records which

have not had previous antistatic illus.lr.a(ed, "' S
treatment. Complete with instructions. providing all " L ERVOS
Price 6/9. Replacements: Packet of necessary ii
4 wicks 2/-. information l
on Record ' ® SYNCHROS
All obtainable from your Care. "
local specialist or direct: 'il
2/6 Post Free.

o T LTI _BET _useenreed | @ SIMULATORS

r’I’o CECIL E. WATTS LTD. DARBY HSE, SUNBURY ON THAMES, MIDDX. |

FOR
iil

pages, fully

FOR LEAFLET & IMMEDIATE
QUOTATION CONTACT.:

| INDUSTRIAL

LIMITED

STANLEY RD., BROMLEY, KENT
Tel:01-460 9212
Grams: Transipack Bromley

L | il

TYpPiCAL 500VA
FREQUENCY CHANGER

Transipack Factory

PONSWOOD INDUSTRIAL ESTATE

THEAKLEN DRIVE.

St LEDNARDS ON SEA, SUSSEX.

7ol Hastings 7344

, il
| Please send (Post Free U.K. and Commonwealth) | m
| Disc Preeners @ 6/9 Hi-Fi Parastats @ 42/6 plus 1/3 P.T. |
| Dust Bugs @ 18/9 plus 4/5 P.T. Manual Parastats @ 45/- | “
48 page Booklets @ 2/6 Stylus Cleaners @ 5/- plus1/3P.T. oo

: il
| Replacement Parts:
I 1enclose cheque/P.O. value £ (Do not send postage stamps) | "I
: Name

Address
: I
A e e e e e e ap——— )

l INSTRUMENTS
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‘TRI-BOARD’

A _N __H ) -
) | 'S S | | .
a_B R

S
LT VR P,
== i e

111

ﬁ‘

The ideal *'Breadboard’” material for rapid construction
of electronic circuits at the design and prototype stages
of development programmes.

TRI-BOARD is supplied in Fibreglass which is
suitable for cold punching or cutting. Board size is
71 X 5" X & thick with 1 oz. copper

A roller tinned finish is standard.

PRICE 15/- net per board.

Quantity discounts apply:

TRIO INSTRUMENTS LTD.,
BURNHAM ROAD,
DARTFORD, KENT.

Telephone: Famingham 2082

VWY VAVAVAVA (VAVAVAYV puummmmVAVAVAY o

VAVAVAV A N—

as9

—— W\ ’VVV\:__’\IVV\:__%

SMOOTHED POWER UNITS WITH
THE ACCUMULATOR PERFORMANCE.

Vel--dicg
wew)

Versatile power units providing all the usual voltages and
currents normally required for development, servicing and
production testing of practically all domestic and industrial
equipment, up to a loading of 600W DC or AC.

Type
250YRU/30/20

VW __VWW

FEATURES

% Qutput stabilised to accumu-
lator performance.

APPLICATIONS
JProduction testing and servicing
of battery operated equipment.
% Testing fuel pumps—DC motors
—relays—windscreen wipers . .
car radios—and other types of Ylncorporating silicon rectifiers.
beteery  eauipnrent; Al models incorporati
K porating surge
% Multiple outputs. current limiting.

Y Continuously variable DC volt- JLow voltage outputs completely

% Very low ripple.

S isolated from mains.
% Continuously variable AC volt- Ll .
age. % Quick delivery.

Type 2S0VRU/30/20. Output I, 0-30V 20A DC. Output 2, 0-60V 10A AC.
Output 3, 0-250V 4A AC. Price £131-5-0. Input 200/250V 40/60 Hz.
Also avallable for 60V, 120V, 240V outputs.

VALRADIO LTD.
Dept. WPU4, BROWELL’S LANE, FELTHAM, MIDDLESEX, ENGLAND
Telephone: 01-89C 4242

VW " VWW

AVAVAY s Ve VAV V) Vammm—3V A VAV A VIR VAVAVAY
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Sia51 Millivoltmeter
* 20 ranges also with variable control permitting easy

reading of relative frequency response
£30.0.0

J. E. SUGDEN & CO. LTD., BRADFORD ROAD, CLECKHEATON, YORKS.

JES AUDIO INSTRUMENTATION

lllustrated the $i453 Audio Oscillator
SPECIAL FEATURES:

* very low distortion content.
* an output conforming to RIAA recording characteristic
* battery operation for no ripple or hum loop

* square wave output of fast rise time

also available
S$i452 Distortion Measuring Unit

*

-less than .05%

£35.0.0

low cost distortion measurement down to .01% with
comprehensive facilities including L.F. cut switch, etc.
£25.0.0

Tel: Cleckheaton (OWR62) 2501
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A 4

WILN

WORLD SANWA'S

USED THROUGHOUT THE
EXPERIENCE OF 30 YEARS ENSURES ACCURACY
RELIABILITY. VERSATILITY UNSURPASSED TESTER
PERFORMANCE COMES WITH EVERY SANWA

6 Months’ Guarantee. Excellent Repair Service

Mode( P-IB 3 7 6

Model JP 50 10 0 ModelK-30THD £12 0 0
Model U-500 €@ 50 Model 380-CD 13 5 0
Model 380-YTR 717 & Model F-80TRD 1315 0
Model A-303TRD fto 10 0 Model 430-ES €139 00
Model AT f11 7 6 Madel EM-700 %1 00

Cases available for all meters

PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA METERS

* MDDEL A-303TRD

SOLE IMPORTERS'IN UK;

QUALITY ELECTRONICS LTD.

47-49 HIGH STREET. KINGSTON-UPON-THAMES. SURREY, Tel:01-546 4585

WW—080 FOR FURTHER DETAILS

ENCAPSULATION -

low tool cost method for cylindrical
coils and potting. Enquiries
also for—

REED RELAYS
SOLENOIDS % 8§
COIL WINDING %
TRANSFORMERS
to 8 K.V.A.

Relay module 12-way
“MS” range

B.A. WEBBER LTD.

Knapps Lane, Bristol 5. 0272 657228
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OXLEY INDUCTORS

llustrated above are a variety of high quality
examples of our work in this field

The inductor coils are uniquely designed and feature
a silver conductor fired to a low expansion glass.

The coils
* resist shock
* resist temperature cycling
* have a minimum temperature coefficient
* have negligible frequency drift
* have low self-capacitance

If a unique; perfectly designed, characteristically
perfect inductance coil is what you require why not
contact our Sales Department.

Enquiries to:

OXLEY DEVELOPMENTS COMPANY LTD.
Priory Park, ULVERSTON, N. Lancs. OXLEY @
Tel. ULVERSTON 2621 Telex. 6541
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oub-miniature

Threepenny
Piece for

Jack Socket Comparison

R 32307 of Size

1 4/ 15 it j ‘
%i \ Screened
Jack Plug

Jack Socket .Screened
R 32400 Jack Plug i 22881
R 22401
Presenting part of a wide range of components
used throughout the world by the electronics
engineer in search of quality and reliability.
Further information available.

- | RENDAR
5 (4

78 2] 'NSTRUMENTS LTD
D BURGESS HILL, SUSSEX, ENGLAND
7 TELEPHONES: BURGESS HILL 2642-3
CABLES: RENDAR, BURGESS HILL
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?

W.H.M.

WOW AND
FLUTTER
METER
(R.M.S)
MODEL 111

SYDNEY HOUSE, 35 VILLIERS ROAD, WATFORD
WDI-4AL

TRANSFORMERS
COILS
CHOKES

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE' TRANSFORMERS
RELAY AND INSTRUMENT COILS, ETC.
YACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.O., AW.R.E, LE.B., B.B.C,, ETC.

123 PARCHMORE ROAD. THORNTON HEATH, SURREY
01-653 2261 CR4.8LZ EST. 1933

LARGE OR SMALL QUANTITIES
TRADE ENQUIRIES WELCOMED
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better balun

Hatfield Baluns provide a simple and effective solution to the problem
of matching unbalanced to balanced impedances of different values.
tllustrated are two examples from the Hatfield range of RF Power Trans-
formers. which includes 100W., 500W, 1kW and 3kW types. all available
on short delivery. These units are weatherproof. capable of being pressurised
where required and completely resistant to corrosion. A wide range of imped-
ance ratings is also available.

The range is comprehensive and is backed by many years experience in the
design and manufacture of RF Power Transformers and incorporates the
newest developments for high efficiency and low inertion loss.

Ask for Folder B4/4 and for the latest edition of the Hatfield Short Form
Catajogue.

HATFIELD BALUN

Dept. WW, HATFIELD INSTRUMENTS LTD., Burrington Way. Ptymouth, Devon
Telephone: Plymouth 72773/5. Telex: 45592 Cables: Sigjen Plymouth
SOUTH-EAST AStA—for prompt service and deliveries contact

HATFIELD INSTRUMENTS (NZ)LTD.. P.O. Box 561, Napier, New Zealand.
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IT TAKES

A SHORT TIME
TO TELL

A LONG STORY

CALAN TRACE SHIFTER C501D

% A TRACE (3,600 MILLIMETRES LONG ON A 5 INCH TUBE!)
% A THREE DIMENSIONAL DISPLAY!
%  VERTICAL COMPARISON OF SUCCESSIVE SCANS!

Add these facilities to your oscilloscope. They will help
you to examine the functional waveforms of heart or com-
bustion engine or for that matter any other long waveform
phenomena.

Price £68 Export and Agency Enquiries Invited.

Calan Electronics Limited,

6 Croft Street, Dalkeith, Scotland
Tel. 031-663-2344
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SPECIALIST SWITCHES
are again giving

the fastest switch
service in the world

FROM THEIR NEW AND LARGER
PREMISES IN CHARD, SOMERSET

Specialist Switches make Rotary and Lever
switches, types H, DH, HC, and LO, to
specification. There is one limitation (standard 2 in.
long spindles), but this is not important when you
are getting the fastest switch service in the world.

Delivery of 1-20 switches: 24 hours.
Up to 50 or so: 72 hours.
If you want around 250 or so: 7-10 days.

Please note our address:

SPECIALIST SWITCHES
P.O. Box 3,

CHARD, SOMERSET

Write for design charts and prices or
TELEPHONE—CHARD 3439
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PA SVSTEM

PRESENTS - 1969 - RANGE
PROFESSIONAL QUALLTY
PUBLIC ADDRESS AT AMAZINGLY
COMPETITIVE PRIGES.

Model 50 - ATR -50 W atts
8 Models in all Transistor A. C. Mains and
Battery- Operation, Power Output from 15 - Watts
to 50'- Watts. Built to International Standards.
Also Mixer & Pre - Amplifiers.

Modeil A - 100
6 Models in AC.operated Tube Amplifiers. Power
Outputs from 20- Watts to 100 - Watts. High
Fidelity Performance. Absolute reliability in
extreme working conditions.

Wide Range of unidi-
rectional Microphones

Breakdown Proof
Driver Units, Reflex
Horns and Sound
Column  Speakers.

AHUJA P. A. SYSTEM are manufactured in India's
largest and most well equipped Plant. These are highly
popular in over 25 countries on account of high quality
and rugged construction and most competitive inter-
national prices.

AHUJA RADIOS, 13- DARYA GAN]

DELHI-6. (INDIA)

Issued by Engineering Export Promotion Council
Calcutta (India)

oy
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FRAULT LOCATION

' ! o5 cao g
/
f 0 a
i I 0

\y—”f KONTAKT “Cold Spray 75| |

PRECISION
PRESSINGS |

For rapid and effective fault location o

Non-toxic, non-inflammable, Cold Spray 75 Accurate
is a chemlcally inert coolant capable of components at
producing temperatures of down to —42 competitive

centigrade. It can also be used to prevent
heat damage during soldering processes,
for the rapid freezing of small articles for
biological and technical purposes and the
prompt location of hairline cracks and
other faults in temperature dependent
components.

prices

produced
by progressive
tooling and

KONTA.Eﬁ HEMIE
"lsu “ daoeN
. Westorn.Goeman?

Other Kontakt products:
Kontake 60 and Kontakt 61 for relay contace cleaning.

Plaslk' Spray 70, transparent protective lacquer. multiform
Insulating Spray 72.
Kontakt WL, Spray Wash. methods

Antistatic Spray 100, Antistatic agent for plastics.
Politur 80. Polish and cleaner.
Fluid 101, Dehydrating Fluid.

JOHN SMITH LTD.

209 SPON LANE - WEST BROMWICH - STAFFS. TEL. 021-553 2516 (3 LINES)
WOODS LANE - CRADLEY HEATH - WARLEY -WORCS. TEL. CR 69283 (3 LINES)

Details from UK distributors.

SPECIAL PRODUCTS DISTRIBUTORS LTD.
81 Piccadilly, London, W.1 Tel: 01-629 9556
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Ballistics
Computers by
Westinghouse.
Nine servo
amplifiers with
associated
motors.

Brand new in
sealed
containers.

£95, delivered.

6mm tubular midget AUtoma!'c
flange S6/8 cap . o % Numbering
over-all length It is one of the many Vitality Instru- ’Q Machine b
VS Ty ment and Indicator Lamps that are ¢ L] West y
made in an unusually large number H L U s
of types, ratings and sizes. It may be S ' nion.
just what you need for an existing e FOl.ll’
or new project. If not, another from H Uniselectors

and 30 neons.

the hundreds of types and ratings
Ideal amateur

detailed in the Vitality Catalogue e

may well be. NS = computer.
Application
ey & prodiues, Guse i SvochE 10 T PUNCHES, READERS, VERIFIERS AND TELEPRINTERS | eg?I et. £12.10s

intelligent addition of an indicator light.

VITALITY BULBS

VITALITY BULBS LTD MINIATURE AND SUB-MINIATURE LAMP SPECIALISTS
BEETONS WAY, BURY ST.EDMUNDS, SUFFOLK. TEL. BURY 2071.8.1.D.0284 2071

A member of the General Instrument Group
WW—092 FOR FURTHER DETAILS

AT REALISTIC PRICES TO EDUCATIONISTS. MOBILE
SHOWROOM CALLS ON REQUEST.

post free.

COMPUTER TRAINING PRODUCTS

2 Lordship Lane, LETCHWORTH, HERTS.

Tel: 4536 0462/6
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CONVERTOR/BATTERY CHARGER. Input 240v
50 ¢/s, output 12v 5 amp DC. Input 12v DC, output 240v
AC. 170 watt max. With fuse and indicator lamps. Size
04 x10 x 4}in. Welght 191b. An extremely compact unit
that will give many years’ reliable service. Supplled with
pluz and lead. Only £4/10/-. P. & P. 15/- e:

As above—fully serviceable—perfect Inwrlor but soiled
exterior cases, £3. P, & P. 15/-
G.M. TUBES. and new. G24/GJS/GBO at 27/6 ea.
G53/1. brasa cased. £6

PHOTOMULTIPLIERS. EMI 6007X at £8/10/- ea.

TRANSISTOR OSCILLATOR. Variable frequency
40 cm to 5 ke/s. 5 volt square wave o/p, for 6 to 12v

put. Size 14 x 1} x 1}in. Not encapsulated. Brand
new. Boxed. 11/6 ea.

TIMER UNIT. 8tandard primary transformer giving

18V 4 amp., G.E.C. bridge rectifier in bench or wall

mounting case 10 x 10 x 5in. Complete with internal

oPneLseeond /tlmer sub-chassis. Checked and tested £2/15/0.
. P. 15/-

COUNTENAY TIMER sub-chassls with 2-12A07.
transistor. relay etc. Requiring 12V. A.C. or D.C. to
operate 22/6.

50 Watt AUDIO AMPLIFIERS by GEC-4KT 66's
4/8/26 or high impedance inputs 15 ohin out. Standard

mains in; metered output etc. No electirolytics. Absolute
reliability £20 ouly. Carr, 30/-.

AMPLIFIERS. Compact unit by Parmeko-rated 17
watts, capable of double. 2-KT68/2B254M; ECCS81;
2-EF86: 5U4, matching to 15 ohmn Illzh impedance
or transformer input. Size 14} 8iin
Standard mains input. Fully tested (8/I0)-

carriage,

high.
includlm{

RELAYS
Omron/Schrack octal based plug-in relays. 2 pole clo
5A. 6v only. Brand new. Boxed. 12/6 ea.
G.E.C. 4 pole c¢/o 6/12v operation 180 ohms. Platinum
contacts. Brand new. Boxed 12/6 ea.
Min, VARLEY type VP4. 4 pole c/o 430 ohm or 15
K/ohm. Brand new 6/6 ea.

alln. SIEMENS. 4 pole c/0. 24V operation. Brand new

- €8,
8.T.C. sealed 2 pole c/o 48V, 2,500 ohm 48v. 3/6 ea. 12v
7/ ea.

CARPENTERS polarised Single pole c/o 20 and 65 ohm
coll as new, compiete with base 7/6 ea. Slngle pole
¢/o 680, 1,110 and 1.570 ohm coll. AS new 6/ ea.

POTENTIiOMETERS
COLVERN Brand new. 5. 10: 50; 100: 250: 500
ohms: 1;2.5:5; 10: 25; 50k all at 2/6 ea. Speclnl Brand
new MORGANITE 250K 1 in. sealed. Normal price
9/-, our price 3/é ea.

INSTRUMENT 3° Coivern.
5. 25K. All at 7/- ea

TRIM POTS. Palgnton-solder lugs 5, 10 & 25K at
7/6 ex.: Pins- 10; 20: 50; 100; 200; 250; 500 ohms: £.5;
25 and 50K at 15/- ea.

DARSTA N-preset-sealed }° dia. t high. 1; 2 and 5K 2/-
HIGH RESOLUTION 25K 80 turns. Complete with
knob 6/6

5: 25: 50: 100 ohms;

C/OLVERN 50K Ten turn complete with dial £1 P, & P,
2/8 ea.

GENERAL CONTROLS. 100K Ten turn. Brand new.
Boxed 25/- ea.

ALMA precision reslstors 100K ; 400K ; and 998K—0.1%
5/6 en: 3.25K—0.1% 4/- ea.

DALE heat sink resistors, non-inductive 50 watt. Brand
new. 15 ohms—é/6 ea.; 8.2K—5/-. Excellent dummy load

CAPACITORS
ERIE feed through ceramicons 100 pf 9d.
Sub-min. TRIMMER 1 square. 8, 5pf. and new 2/6 ea.
Concentric TRIMMER 3/30 pf. Brand new 1/6 ea.

D/U BILIER Electrolytic. 32infd 350v D.C. Brand new
1/9 ea.

EHT 1000pf 20KV working, ideal transmitter blocking
capacitors 6/6 ea.

VISCONOL EHT. Brand new 0.002 15kV 8/6 ea;
0. 0005 25 kV, 16/- ea.

E.H.T. 7.5kV working 0.25 mfd 8/6 ea.; Brand new 5 kV
0.25mfd 10/6 ea.; L0kV 0.05mfd 7/6 ea.

GEARED MOTORS 240v 50 c¢/s synchronous. Geared
down to 60 rpmn. Brand new 37/6 ea. P. & P. 7/6.

DIODES 1N914. Brand new 1/3 ea.; 12/- doz.; £4—100;
£25-—1,000.

PHOTOCELL equivatent OCP 71 2/6 ea.
BURGESS Micro Switches V3 59030. Brand new 2/6 ea.

BULGJIN panel mounting Lamp holders. Red. Brand
new ea.

PLUGS & SOCKETS. New & ex. eq. Plessey ; Paignton
Cannon; Electromethods; Belling & Lee; Bulgin etc. ete.
Write for lista.

MINIATURE SPEAKERS 15 ohm 100 MW 2in. dia-
meter. Brand new 10/6 ea.

TRANSISTORS BC 114; BC 116. Ex brand new equip-
ment, Guaranteed perfect. Good lead length 2/- ea.
Also RT Microlokic L 9914 I.C. 8 lead TO-5 can. Fan out
16 dual 2 input nand nor gate, capabie of F/F action
at 20 mc/s or non inverting gate or_gate -+ invert.
Good length leads. Guaranteed perfect 7/6 ea,

CASH WITH ORDER

22 SUN STREET -

Off Cumberland Road (Cemetery Junction)

TEST GEAR

GENERAL RADI O Precision Capacitor type 722. 50 pf
to 200 pf. £75 Model 222F at £55

\llnhture SCOPE type 1200B. Ideal TV servicing ete.
d and tested £10 P, & P. £

OSCILLOSCOPES
M 8 DC—15 mc/s £65

\\'M 2 DC—18 mc/s £35

3704 DC—5 me/s £15

QD 910. Storage scope £170—£315
7118.2 D.B. DC—9 mc/s £60

643 DC—15 mc/s £80

513/523 DC—10 me/s £35

568 DC—6 mc/s £18

1035 DB. £20

COSSOR 1049; 1040 Mk. 3. DB. £22/10 T}lg

HARTLEY 13A DB. £18/10/-
Ali carefully checked and tested. Carriage 30/- extra.

MARCONI
TF 056 Audio Frequency Wattmeter £15 Carr. 10/-
TF 888 Magnification Meter £45 Carr. £1
TF 762C UHF Generator £40 Carr. £1
TF 995 AM/FM Generator 1.5—200 mcgl £120
rr. £1

TF 369 N. 5 Impedance Bridge £75 Carr. 30/-
TF 144G Signal Generator, Serviceable, Clean £18

in Exceptional condition £30 Carr. 30/-
TF 885 Video Oscillator Slne/Squnre £40 Carr. 30/-
TF 899 Millivolt meter £8 Carr.
TF 195M 8ine wave oecillator 0 40kc 8 £14 Carr, £1
TF 517 VHF Generator 10 mc/s—300 mc/s £6 Carr. £1
TF 428B/1 Valve voltmeter £4 Carr. 10/-
TF 428B/2 Valve voltmeter £10 Carr. 10/-
TF 338B Attenuator £5 Carr. 10/-
TF 791B Carrler Deviation Meter £45 Carr. 30/-

SOLARTRON
Puise generator POS 100C 50 ¢/s—1 mc/e £25 Carr. £1
Laboratory amplifier AWS51A. 15¢/3—350ke/s £35
Carr, £1

tabilised P.U. SRS 151A £20 Carr. 30/
Suxbllise(l P.U. SRS 1562 £15 Carr.
Stabilised P.U, AS 516 & AS 517 £3, and £6 Carr. 10/-

E.M.I.

E.M.I.

E.M.I.
SOLARTRON
SOLARTRON
SOLARTRON
SOLARTRON
SOLARTRON
COSSOR

Generator type TFN AM/FM 5-—220mc/s £45 Carr.
15/-

Generator CT 368 2—225 me/s £50 Carr. 15/-
Generator 50kc/s—80 mc/s £16 Carr. 15/-
Testmeter No. 1 £14 Carr. 15/-
Electronic Test: CT 38. C lete £18 Carr. £1

SPECIAL. Multimeter CT471A. Battery opera-
ted, fuily transistorised. sensitivity 100 M ohm/V,
measures a.c./d.c. voltage (12mV-1200V scales, + /—
8% / +/— 2% f.8.d.) a.c./d.c. current (12 microA-
1.2A scales, +/— 3% | +/— 2% l'sd‘ resistance
(12 ohm-120M ohm scales, 3% m.s.d), hf/
vhf/ubf. voltage with multiplier (4V-400V scales up
to 50 MHz, 40 mV-4V up to 1000 MHz). Brand cew
€78 Carr. 30/-

CT 4718, as above by G. & E. Bradley £75 Carr. 30/-

CINTEL
Transistorised Nucleonic Scalers with adjustable
discriminator. 6 neters display 0-0 giving count of
10 to the 5. In a new condition £30 Carr. 15’
Wide Range Capacitor Bridge £25 Carr
Sine and Pulse Generator type 1873 £25 (hrr. 15/-

AIRMEC
Valve Millivoltmeter type 264. 3MV-1V £20 Carr. £1
Counter type 865. 6 decades. Bright Vertical display
gate facilitles. Very good condition £30 Carr. 30/-
Klystron Power Supply 6988 £25 Carr. £1

SIGNAL GENERATOR/WAVEMETER type 6l1.
90 to 160 mc/s. Bullt in crystal markers. Sumdurd mains
input. Excellent condition £12/10/.. Carr. 30/-.

SIGNAL GENERATOR type CT 478 by W. H.
Sanders. Fren. range 1-3 kmc/s to 4-2 kme/s. Output
power calibrated dbb. New £40. Carr. £2/10/-.

AM/FM OSCILLATOR TYDG 1 CT 212. 85 ke/s to
32 mc/s. As new £35. Carr. £

HEINZ GU NTHER AM/FM Generator 9—200 mc/s.
£30 Carr. £

SIGNAL Genemwr CT 53. Complete with leads. Good
condition. £10 Carr. 15/-

FREQUENCY Meter BC 221. (I7’I00 with built-in
stab. P.U. £22/10/0 Carr. 15/- W Charts.

DIGITAL VOLTMETER type BIE 2114. 1 mV to
1kV DC. Auto decuinal change. Excellent condition (65

MIC-O-VAC type 22 (CT54) Volts; Current; Ohms.

D Cto 200 mc/s with probe, leads etc. As new £8/10/0
P. & P. 10/- Plug-in MAINS PACK for Mic-ovac type
CT 54. £2/10/0 P. & P. 6/-

VIBRATING REED ELECTROMETER type N 572
by ECKO. Range 10 to the -14. Max sensitlvity FSD for
1 of 0.03 Micro-microamps. £25 ea. Carr. £1

RACAL FREQUENCY COUNTERS

8A 20 4 decades 100 ke/s £20 ea.

8A 21 8 decades 10 mc/8 £45 ea.

8A 28 as BA 21 with convertor extending range to
30 me/s £65 ea.

GRAUMONT-KALEE Flutter meter type 564 £35

ADVANCE Slmml Genemwr '-yve D1. 2 mc/s to 190

mc/s. Sine a mod. WIth orlginal charts. Excel-
lent condmon (ll I0/0 P.&P. ¢
SERVYOMEX. Stabllized D.C. Power supplies type

DCS3. 0-30 Volts, 0-7 amps. Separate voltage and current
meters. £35. Type 38, bench mounting, 0-15 Volts,
0-2.5 amps. Separate voltage and current meters £25

TRANSISTOR Suxblllsed POwEr Unit. 48v, 4 amp.
Manufactured by M.I. Ope is. Brand new.
Highest quality. Slze 104 x 5 x ﬂil.n high. £6 ea.

RACAL stabilizer unit 24V. raw DC in 20 volts lamp
stab and 12V. 5 MA Zener stab out. Brand new condition.
8ize 53 x6 in. Complete with circuit diagram. 35/- ea.

MAINS FREQUENCY METERS with large 270 deg.
Dial calibrated 45 to 65 cycles 4In dlumeber In original
service carton, £3/10/-, P, & P. 7

19in. Rack Mounting CABINETS 6ft. high 2ft. deep.
Side and rear doors. Fuly tapped, complete with base
and wheels. £12/10/0 Carrisge at cost.

V.H.F. RECEIVER TYPE 715 by BCC. Complete.
tested and working (Less crystai). 12v DC input. Ideal
conversion 2 and 4 metres. In good oondltlon. Supplted
with conversion data. Only £3/10/0 P. & P. 7/8

MULLARD Transistorised Analogue to Dlxltal Con-
vertor Model L. 281. As new. £20 Carr. 15/-

SUNVIC DC chopper Amnlmer type DCA 1. Superb
condition. £22/10/0 ea. Carr. 20,

SEQUENCHAL TIMERS 8 individual timer circuits
each with 0-100 sec calibrated dials. Ideal displays,
processes. etc. Standard mains input £25 Carr. 25/-

Ex- SOUTHERN ITY CAMERA with image orthicon
tube and single lens. Mounted on tripod. Boid as seen. £40

ISOLATING TRANSFORMERS 240V In 240V 7
KVA out. As new. £25 ea. Carr. £2/10/-

DESK Telephones. Current type.’3 wire red, green, white.
Ideal extensions etc. As new £3 ea.

MODERN Transistorised 10 line automatic desk top
exchange. Complete with 10 A.E.1. Telephones, standard
G P.O. '.yve dialling to call any other line. Exchange size

X @6 housed in attractlve mahogany case.
Oompleu, set. €55

METERS
ELLIOTT Portable Reflecting Voltmeter, 8° dial scaled
0 to 12.5 Rankes 12.5—25—37.5 Frequency range DC
to 2.5 ke/s. Accuracy 0.5 fad. Adjustable feet, bullt In
level, magnetic shield. movement lock. In fine quallty
wood case. £20 P. & P. 15/-

EHT ELECTROSTATIC Emest Turner etc. 0-750V
€2 ea.; 0-3.5 KV £2/15/0 ea.; 0-5 KV £3/10/0 ea.; 0-7.5
KV £4/5/0 ea.

TAYLOR 100-0-100 Micro amp scaled slze 4 x 2° with
internal lamp scaled 6-0-6 1/10/0 ea.

GRIFFIN & GEORGE 3° round in sloped open ended
case mﬂl terminnls 3 types 0/20: 0/100 and 0/250. All
50 c/s. £l ea.

TRANSFORMERS. All standard inputs.

18v 86 amp and 12v { amp. Sep. windings, 18/6 ea.
18v 12 amps at £3 ea.
3kV 4-5mA. 4v 05 ampx2, 4v ll amp. £3/10/- ea,
850-0-350 75mA, 5v 2 amps x 2, 21/«
Gardners 6:3v 2A;6-3v1-5A:6:3v0- lA Size 3 x 13 x 41in.
AS new. 14/- ea.
Gardners. Potter. Multi 8:3's combine to give 48v at
4 amps or 83 at 45A. With 350-0-350 at 50mA.
£2/10/- ea.
Parmeko/Gardners. Potted. 475-60-0-60-475 at 160 mA ;
separate winding 215-0215 at 45mA; 6:3v 5A; 6-3v
0'75A; 5v 3A. As new. £3 ea.
Gnrdnem 400-350-0-350-400 at 250MA ; 0/4/6:3v 4 amp X
2; 0/4/6:3 2 amp; 0/4/5 3-5A. In Orljlllml boxes. £4/10/-
inc. post. Gardiners 2kV 10MA. As new, £3 incl. postage.
Gardiners 2kV 10MA and 4 volts x2. £4/10/= ea incl.
postage.
Parmeko 6-3v at 2 amp x 4. 22/6 ea
Parmeko 65v 1 amnp. Separate 0-18- 24vat 05 amp. 30/-ea
2}3 /ParmyPart. 450-400-0-400-450. 180 MA. 2Xx6.3v.

ea.

E.H.T. Brand new 5kV 5MA with rectifier heater wind-
ing. 8ize 3 x 3 x 8iin. 27/6 ea.

ADVANCE Oonsmnt Voltage Trans. 6 volta 50 watt.
Asnew £3P. & P. 1

Gardners 4v 30 amp Brand new £1/10/0 incl. postage.
3 for £3/10/0 incl. postake.

Gardners 5v 30amp. Brand new £2 ea. incl. postage.

CHOKES. 5H: 10H; 15H: up to 120mA\. 8/6 ea. Up
to 250mA 12/6 ea

Large qunntity ‘LT. HT. EHT transformers. Your
requirements. please.

Panel switches DPDT ex eq. 2/6 ea.; DPST Brand new
3/6 ea.. DPDT twice. brand new 6/-; heavy duty DPST
brand new 6/- ea.

PRECISION continually rotarable stud switches.
8ingle pole. 80 way, can be stacked if required. £3 ea.
PRECISION rotary stud switches 2 pole 12\ size 2°
8q., 1” shaft. £2/10/0 ea.

Min. SEALED 4 pole 3 way and 8 pole 4 way rotary
switches. §” shaft 7 dia. x " 10/- ea.

OFFICIAL ORDERS WELCOMED

FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors, odd units,
ete., at ‘Chiltmead’ prices. Callers welcome 9 a.m. to 10 p.m. any day.

CHILTMEAD LTD.

READING -

BERKS

Tel. No. Reading 65916 (9 a.m. to 10 p.m.)

WWW.americanradiohistorv.com
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ELECTRONIC BROKERS E

MEASURING INSTRUMENTS
AND RECORDERS

NEW
6 Pen Event Recorder, 6 in. Chart width. Avail-
able In wide range of chart speeds. Rack
mounted £79/10/0. Case to suit extra.

NEW AMERICAN
5" CHART RECORDER

Good general pur-
pose potentiometric
recorder.  Sultable
for research and
laboratory work.
Range 0-10 m.v.
Variable zero set,
Zenor divide refer-
ence. Input In-
Max 100

PORTABLE AC/DC
PEN RECORDER

A most versatile pen recorder.
Produces a trace on a curvi-
linear 3¢ In. strip chart.
Two speeds 1 In. and 6 in./hr.
Limiting contacts to give
alarm, and limits the current
when it exceeds the high
and/or low preset values,
Range: 0 - 1MA D.C. Meter
Resjstance 400 ohms; 0 - IMA
A.C. Meter Reaistance 1800 at
50 Hz; —10 to + 6 dB into
600 n Impedance BSource.
Chart speed; 1 in. and 6
in./hr. Charf width: 3} In.
curvi-linear. Power supply:
230V 50 Ha driving 8ynchronous Motor.

Price: £52.10.0. Postage and packing £1 Se. 0d.

NEW PORTABLE RECORDING
AMMETER

CH&

Specitication. Type: Moving Coll, D.C. Range:
0-5 amp. D.C. Chart Width: 100 mm. Scale Length:
127 mm. Chart Speeds: 20, 60, 180, 600, 1800 and
8400 mm/hr. Dimensions: 180h x 163 w x 245mm.
Weight: 5.5kg. List price £65. Our price £35.

POTENTIOMETRIC 6 POINT
STRIP CHART RECORDER
BRAND NEW
For use with thermocouplers, pyrometers and
other e.m.f. sources. 6 point. Range {(—100)

+100) mV; 0—1,600 deg. C. 64 In.

COMPUTER AND PERIPHERAL EQUIPMENT

7 TRACK DIGITAL MAGNETIC TAPE
STORAGE DECK
These machines originally ex-computer, are multi-track
recording units. idea! for data stornge. Record and Replay
heads encased in nne common unit. Low resistance heads.
Fro P PPRY lely 30 Kc/s. to 50 Kc/s. Bit
density 557 b.pd. ¢ In. 10} in. spools 230 V. to 380 V. AC.
Capshn Motor speed 1.500 r.p.o. 48 V. D.C. Rewind motors
with vacuum A y. Finished in brush aluminium
and matt-black. Size 27 in. ¥ 26 In. x 8 in. Waeight 90 Ib.
Price £72.10.0. Carriage extra.

—0—(
chart width; pen upced 8 secs.
5%; lO chart speeds 20- 720mm/hr.
picalised. Including tools and spares
Listed at over £200. Our price £79.10
Also avallable 0-100mW F.8.D. £89.10.0.

POWER SUPPLIES

STRIP-CHART
INDICATING
RECORDER

A

Bensitivity + 0 17
of full scale. Source
impedance 100 ohms.

Bpeed of operation 33
sec, for full-scale travel, Chart apeed } In., 3 io.,
6 in. per hour. 8ingle point. £49.10.0. P. & P. 30/-.

RECORDER SP 20 Series
General Purpose 8ingle
Pen potentiometric in-
strument for continu-
ous recording for any
input signal from 0-
10mV D.C.
for use with Bpectro-
photometer and other

ments. 'Chart speed 0.5 to 8.4 cm/min. Linearity
40.25%. Fully transistorised. Chart width 200 mm.
Input impedance 10K ohms max. Available B.P. 20
Plain Linear. 8.P. 21 Fiat Bed. 8.P. 22 Linear/log.
From £135 each. P. & P, 40/-.

PEN RECORDER

Portable 1, 2 and 4 channel pen recorders by Kelvin
Hughes. General purpose recorders providing clear

Buitable |

laboratory instru- |

AIRMEC 698B KLYSTRON
POWER SUPPLY

Rack mounted (19 In.). Mains operated. Cathode
volts from 1.0 to 2.4 kv. negative. Grid Volts,
0 o 220V negative. Reflector Volits, 0500V
negative. Cathode Current, 0.18mA max. Heater
4V at 1.5A. Internal Modulation—8quare wave
2.4 KHz 7V p-p. Baw Tooth 150600 Hg
0 - 30V peak. Price £45. P. & P. 40/-.

% HIGH PRECISION %
FULLY STABILISED
TRANSISTORISED LOW
VOLTAGE POWER SUPPLIES

incorporating
* 8.C.R. Panel for overload projection.
CIRCUIT BREAKER

* RIPPLE beiter, better than 3000 : 1.
* CHOKE OFCAPACITORY.mmhwrhed
120/130 volt A.C. INPUT.

Avallable in the following typu:
6Volt DAmMp.............

6 Voit 12 Amp.

6 Volt 16 Amp........

12 Volt 8 Amp.....

12 Voit 16 Amp. ..

12 Voit 22 Amp...
20 Volt 16 Amp

ocooboooooR

- £25.
Ex-equipment but lully tested In our
laboratory. Carr. 30/-

ADYANCE TRANSISTORISED DC
POWER UNITS

MODEL 72 MAGNETIC TAPE DATA
STORAGE UNIT
This unit consists of § in.
8 channel read-write heads.
Can be used 10 record any
€ bit code. Data can be read
in either a forward or back-
ward direction plus giving
search faclities. The unit
conasists circults for receiv-
ing and storing Instruction
signals. Recording density
250 characters per inch.
Tape speed 100 in. per
second, price £100. Excel-
lent condition.
——

1" 7 TRACK
Ex-computer record/replay
head complete with guides.
Little used. Price £12.10.0
Carriage 15/-.

e ——
BRAND NEW
Gresham Lion 1in, 1 + 7
track record/replay heldu
Of the highest

PROGRAMME BOARDS
BY SEALECTRO

These boards are basically a multi
pole multl throw switch device con.
sisting of a X-Y Matrix with two
contact decks In the Z Plane running
at 90 degrees to each other. Contact
is made by either, ahorting or plugging
in pins. Ideal for protntype wark, ete.
Boards available in 24 X 60 2 plane
£12.10.0. Pins available 1/3 each.

MEMORY PLANES

Ferrite core memory planes with
wired Ferrite corea. Used for building
your own computer or as An Interest
ing exhibit in the demonstration of a
computer. Mounted on plastio
material, frame 8 x 8 in. Conslsting
of matrices 40 x 25 x 4 cores each
one individually addressable and
divided Into 2 halves with independent
senge and inhibit wires. £8.10.0.
P. & P. 3/-.

MULLARD MATRIX
CORE STORE STACKS
A.W. 510 5 planes 8x16 cores/per
plane £12/10
A.W. 511 5 planes 18 x 32 cores/per
plane £25
A.W. 534 20 planes 64 X 64 cores/per
plane £89/10
A.W. 507 8 planes 32x 32 cores/per
plane £55
Ringle plane 40X 25X 4 £8/10
Plexi-writer 7 hole punch and key-
board £189/10

MEMORY STORE
M. M. 1044 complete with logic cir-
cuita mounted in Imbof cabinet £400

COMPUTERS Burroughs E 201
225 words ctore. £450

COMPUTER. 802B Hybrid computer
with 1K store, in fuli working order.
Complete with paper tape punches,
and compatible for Holerith 80-Hole
card-periphery. Numerous  pro-
grammes available inciuding test
programmes. Full supporting litera-
ture. PRICE ON APPLICATION

qQuality. Coat £100 plus
price £12.10.0. Carr. 15/-.

9 TBACK 1lin. Eecon‘l,replny hudl ulth uprockm.drhe driven
mof

'l'hh can be ﬂtbed to An)
suitabie type of t.runsport system. Price £8.10.0. Carriage 15/-.

SYNCH RONOUS
MOTOR

Modei 87 l r.p.h. and 1/60 r.p.h.
Belf starting complete with gearing
shaft §° dia. }* long. 200/250 V
50 Hz. New Condition Ex. Equip-
ment. 30/-. P. & P. 3/-.

1 in. 2,400 1

§in. lehe!t gmde 2,400 ﬂ.

4 In. 104 in. dia. apool and cassette.

{ in. 8} in. dia. spool and cassette

1 in. metal 104 in. dia. spool and cassette.
4 in. N.A.B. centres 10}, in. spool only.

BRAND NEW COMPUTER TAPES AND EMPTY SPOOLS

Made by wel! known manufacturers
.In.Certlﬂed‘lJOOﬂ. 500bp W & @0

SRERERE
bttt ot b

9550000
[=l=T=T-T=]=1=]

TAPE PUNCH MODEL 25 7 HOLE

A multiwire tape punch designed for general application
involving the conversion of parullel wire electrical impulses
into punched papertape at 33 characters per second. Unit
completely self-contained requiring only motor power and
signal suppties. Price £45.

7 HOLE NON PARITY TAPE PUNCH
New condition £45.

TRANSFER CASE

For sending data by personal carrier,

OQutput LOW SPEED 7 HOLE TAPE PUNCH GPO post, passenger traln, etc. ideal.
Imput Volts Volis Amps  Price - - i -
DO4 200245415% 12 4 17107 (SOl esond by Sl PR i —h
=203 TELETYPE 8 HOLE PAPER PUNCH | isriop © Hole Punch
dia. ing A.C. volt 0-300 V. A.C. ] MU27 PRICE €75 .

instantaneous and permanent records of pb

with comparatively high rates of change. The
torsion-strip suspension of the moving-coil renders
the instrument immune to the effecta of vibration
and accelleratlon.

Bix possible chart epeedr, chart width 55 mm.
length 150 ft., Unearity 8 v. at 3 m.A. response D.C.
to 100 c/s. B(ngle pen with amplifier £89: 2 pen
recorder £85 pen w‘-'(-:h Amplltler 2149 A‘lso

b pe
a8 lbove but housed In cabinet £225. P “& P.extra.

2 in.

£1.15.0. Carriage 6/-.
3% in. dia, Electmlutiu Kilo Voltmeter in wooden
case. £2.15.0. rriage 10/-.
Precision AC. & D.C. Wattmeter. Model 8.67
certificated. Accuracy to 1% up to 133 ¢/s. Range
250/450 V. and 0.3 to 1 A. £29.10.0. Carriage 30/-.
INDICATING MEASURING
AMPLIFIER PR 7410

Sulmble for vibration and frequency analysis.

ULTRA VIOLET RECORDER 12Channel
NEP 1050 with 6 galvanometers £280.

ULTRA VIOLET PHOTOGRAPHIC
RECORDER 12 Channel mirror Galvanometer
Honeywell 1000 with 6 galvoe £280.

24 Channel Siesmic Recorder by Film & Equip-
ments £325. Carriage extra.

E H T INSULATION TESTER
From 1 - 5 Kv A.C. and D.C. Complete with probes.
New equipment. ‘Price £58/10/0. Carr. £2/10/0-

Alw 8V nlhble 5 hole punch BRPE2 as above. This model has
heads. C with spooler, Price £35.

HIGH SPEED 5/7 HOLE OPTICAL READER
20 characters per second. £19.10.

CARD READERS
80 column 1500/80 model, punch

- - 10-1.0C0 He_ 245 Ginmitis 80 column 1400/80 model veﬂﬂef.} £325
BRAND NEW S.E. LABORATORIES Excellent oondition.
TRANSDUCER let lated

with
Amplifier/demodulator B.E. 441/2
Frequency D.C.—60 ¢.p.u.
Available In the following ranges:
8E150, 8E50 or BE165A.
0- 600psl. v - 3000 p.s.i.
0 - 4000 p.s.L

le dmerentlal types + 10 p.s.i.
Afso- availabie differential types, + 10 pa.l.
List price £70+. Our price £15

HOLLERITH 80 COLUMN CARD PUNCH
TYPE HO29 & VERIFIER HI29 £225.

| EICHNER 8 Hole Reader
£29/10/0.

CANCELLED EXPORT
ORDER

90 Column card sorter and punch
type 425/0 price on application.

SPOOLERS 1”7 and {*
Both hand and motor drives available
at £3.0.0 and £5.0.0 respectively.

BRAND NEW TAPE
SPOOLER
Suitable for 1 In., § in. and § in.Xapes.

DECODER 4 DIGIT READOUT

Can be used in constructing !rcquency counur or Dluiuﬂ
Voltmeter. Consists of 4 t d cards

10 NOR gates £19. 100 Circuits supplied u“.h Decoder.
8 Digit £25. P. & P. 15/~

www americanradiohistorv.com

Fully self-contained £88.10.0.

5" TAPE PUNCH
Bultable for machine control complete
with 50 reels of tape £35.
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CONTINUOUS TAPE CASSETTE
Buitable for sleep-learn-

Ing, teachlng programmes,

LOW COST ELECTRONIC AND SCIENTIFIC EQUIPMENT AND COMPONENTS

MOTORS

Progr tools,
telephone anawering eto.
Complete with replay/record
bead and veparate crase
bead. 3 tape twin track.
Bpeed 31° per sec. Length of
tape 88 feet, but will hold
three times thle amount.
230V. 50 Hz supply.
£396. p. & p. 10/~

802D DIGITAL DESK COMPUTER
Complete with punches and reader. Compatible
for 80 columns punch card system. Btoruge
magnetic core 1,020 word of 33 binary bits each
plus 4 worda or 6 orders. Bultable for all types of
work. Price on application.

VEEDER ROOT 6 DIGIT COUNTER

Buitable for counting all
kinds of production runs,
business machine operation.
™ Mechanicaily driven Type
KAl337. Reset manual
knob. Ex-equipment but
new: condition. Bpecial
price 25/~ plus 5/- p. & p.

MINIATURE
SQUARE COUNTER
6 DIGIT

by Veeder Root. Rotary
ratchet type, adds 1 count
for each 36° movement of
shaft /8 + 2/6 p. & p.

HYSTERESIS REVERSIBLE MOTOR

Incorporating two colls. Each coll when energlsed
will produce opposite rotation of output shaft.
240V 50 Hz. ¢ r.pm, { r.p.m., 1/6 r.p.m. 120V
60 Hz, 1/10 r.p.m., 6 r.p.m. 30/- each. P. & P. 3/-.

HIGH TORQUE INDUCTION
MOTOR. 3-30 ozfinch. Available In the following
speeds only 240V 50 Hs § r.p.m., 1 r.p.m.. 2 r.p.m.
120 V 80 Hz 20 r.p.m. 30/- each, P. & P. 3/-.

LOW TORQUE
HYSTERESIS
MOTOR MA23

Ideal for Instrument
chart drives. Extremely
quiet, useful in areas
where amblent noise
levels are jow. High
starting torque enahle relatlve high inertia loads to
be driven up to 6-0z/in. Available in the following
speeds and ranges: 240V 50 Hz 15 r.p.m., Arpm
2 r.pm, 1§ rpm,, 1 r.pm,, § r.pam., ¢t 1
143 r.p.m., 1/5 r.pan., 1/8 r.p.m., 1/10 r.p.m., l/ﬂ
r.p.m., 1/20 r.p.un., 1/40 r.p.m., 1/45 r.p.m., 1/60
r.p.m., 1/75 r.p.m., 1/120 r.p.m., 1/180 r.p.m., 1/360
r.p.m., 1/720 r.p.m., 1/1440 r.p.m., 1/2880 r.p.m.,
1, 1/20, 1/48 r.p.m., 120V 80 Ha 1/6 r.p.m., 1/5
p.m., 1/15 r.p.m, 1/16 r.p.m.. 1/20 r.p.m., 1/30

-] l 60 r.pm.. 1/120 r.p.m., 1/240 r.p.m.,
l 300 r.p.m., l/g'zo r.p.m., 1440 r.p.h. 28/- each.
P. & P, 8/-.

HI-SPEED QUICK RESET ELECTRO
MAGNETIC COUNTERS

Push button reset 6
digits. 48 v. D.C, 3.5
watts. 20 counts per
secoud. Bize 3.875 x
2.625 in. Pauel mount-
ing. List £8. Our
price 50/6.

6 DIGIT ELECTRICAL IMPULSE
COUNTER

With
mechanical reset.
Counter driven by &
110v D.C. 4,400 ohms
coll. Reset 110v D.C.
800 ohm coll. Housed
n plastic-alloy case
‘The unite can be
{nterlocked with each
other to give vertical or horizontal displays. Price
79/8p. & p. 8/

electrical and

REPEAT CYCLE TIMERS

Theue timers repeat a set cycle of switching opera-
tlons via 4 cam and micro switch, for us long
uas the motor. is energised.
8ingle Cam RB 21 in 2 min.,
4 min., 5 min., 6 min. cycles
@ 45/-. Twin Cam RD 22
in 1 min., 2 min, 3 min,
4 min., b min. cycles @ 55/-.
4 Cam RD 24 in 4 min., and
5 min. cycles @ 75/-. 6 Cam
RD 26 in 1 min, 2 min,
3 min., 4 min., 5 min, cyclea
8 Cam RD 28 in
4 min., 5 min.
cylcleu [} 115/-.All +p.ap.

=y
UNISELECTOR

8 and 4 Banka, 25 contact per bank, 3 aetu o( wlpers
2 in. radtus. C with surge . 25/

and 45/- reapectively.

MINIATURE
DIGITAL
DISPLAY

lamp,

Jects the corres-
pondlng digit on

oD to the viewing screen st the front of the unit.
1 in. width. 34 in. deep. 14 in. high. Weight
3¢ ox. Character size § In. high, 0.9 with 8 right
hand decimal point and degree. Avallable to special
order, words and other characters or colour, at cost of

artwork or plates. List price 8 gns. Our price 49/8.

LOW OHM SAFETY METER
12 mllli-amps 3 ohmas. suitable for testing circuite
where currents muast be limited £12/10/- p. p..17/6.

HYSTERESIS CLUTCH MOTOR

with integral clutch aliowing the motor to drop
out of engagement with the gear train, thereby
facilitating eaxy resetting when used in timers or
ln conjunction with a light spring. 6 oz. torue at
1 r.p.m. 240 v., 80 c/s. L left, Reright. 15 r.p.m.
L 8rpm R& L S6rpm. L. 4rpm.. §, § r.{\.
L. 1/5 e.pm., 1/8 r.p.m.. R & L, 1/10 r.p.m., 1/12,
1/15 r.pan. L. Also 120 v. 50 c/l 2, 1/8, 112, .5/12.
4/11, 1/10 r.pan, 25/-. P. & P. 3/-.

HIGH PRECISION MAINS MOTOR
230V 50 Hz 1/8 h.p. continuously rated. 3000 r.p.m.
Made by Croydon Englneering Model KA 60 JFB.
Suitable for capstan motor. 8ize 8 in. long, 4} in.
dinmeter with 6 in. diameter lange and 4 fixing holes.
£4.10.0 each. £1.5.0 postage and packing.

OSCILLOSCOPES

Cossor 1035, £25.
Cossor 1035 Mk. I11. £35.
Coasor 1049 Mk I11. £40.
Bolarton AD 8132 L.F.
& Bervos & CD 5238.2
Long Persistent Tube.

£49.10.
Furzehlli 0.100. £25.

Bolartron

D

Double Beam DC.7
Mtg. £85. Calibration
extrs.

7118.2

Alrmec 249, £25. uunuru' L101 Double
Bolartron AD 657 Pulse & m £08.10.
Radar Field. £55. Ainncc 723. £19.10.

Bolartron Portable CD 1014 £80.

1200C Stroboscope for measuring mu'.lonnl
apeeds of fans and moving mechanisms, ete. 8pe
Range: 600 r.p.m. - 14,500 r.p.m. PRICE: 245
CARRIAGE: 30/-.

UNUSED MINIATURE
1 MILLION MAGNETIC
STORAGE DRUM

Type N.S. 1389 18 write and 16 read heads
258 tracks magnetic storage drum. Each
track at 800 £.p.m. Holds 1024 bits (32 words
of 32 bits), Total storage 250,000 bits.
Suitable for many data storage problems.
B” high, 10" dia., 21” base. £280, carr. extra.

PRECISION
POTENTIOMETERS

TEN TURN 3600° ROTATION
BRAND NEW o

Linearity

Res. Ohme  Per cent

Manufacturer  Model
100/100/100 ... ..
100 ........

Beckman .....A

‘Reliance

.Colvemn . .

THREE URN 78-0° ROTATION

100/100 .....05.. .Beckman

300... +vo+.Beckman .

10K .. -0. "Beckman o0

20K/20K 0. .Beckman ....

10K/10K . ...0. .Beckman .....C....

0K .. 10.5..... . Beckman .....C.B...... 35/

FIFTEEN TURN 5400° ROTATION

25K/26K . .. .Bockman B .. .10 watts £6.10s

46/K/46K . ... . vos..Beckman B ...lOwnthf‘,el@

TWENTY TURN 7200° ROTATION
General Controls.. PX 80/~
.Genersl Control 80/-

- . 40/

156 TURN 56, 160° ROTATION

460 ohma. , . .Kelvin Hughes. .. ... KTP0701... £9.10e.

FIVE TURN 1800° ROTATION

500 ohma. .. .Colvern...........CLR2505...... 40/

UlBK . - CONRID cvv proms o CLR 2605 . .. 40/-

SINE COSINE
Kelvin & Hughes 8CP5. u u( g
Colvern 8601 4
CLR uow—oun Corrected 2.5(( i
8CP4 32K ..

BCP1 . vsersiig 20K
PRECISION BECKMAN 40 TURN
I4 400° ROTATIO

d Precision Pi 8E 107A 20 watts
ut 40°C. 3  * Diameter, Servo Mounting. 200 K. Brand
New £12.10s. List Price £30.

GENERATORS

SIGNAL GENERATOR

T.¥. 801A Bine Wave, Bquare Wave
Generator. Frequency Range: 10-310 M.¢/a.
Ovtput Voltage (maximum) 200 milli-volts
+ 2db. Output impedance 75 ohms.
Mark/Bpace Ratio 50/50 on square wave.
Price £120. Packing and carriage £2.

SIGNAL GENERATOR

T.F. 817Ff1 8ine Wave, Bquare Wave
Qenerntor. Prequency Range: 120-300
M. C/s. Auxiliary 18-38 Meg. ¢/x. Output
Voltage 0.2 Voita. Output impedance
75 ohma.. £85.

MARCONI T.F. 144G

Frequency Range 85 k.c/8. 25Mefn.
Output voltage 1 micro-voit to 1 voit.
Outpnt impedance 1 micro-volt. 100 milll-
volt, 10 ohms. 100 milli-volts to 1 volt.
82.5 ohms. £75 + £2 carriage.

PULSE GENERATORS

Modet 101 Repetition rate 10 Hz-10MHz,
Delay 30 n-10 m. secs. Output 10V. into
50 ohms. £95.

SQUARE WAVE
GENERATOR

Frequencies: 1M, 100ke/s 10ke/s 50c/s
Load impedance 76 ohms.

Output Voltage 10V. 75 ohma.

0-18 volts into 2000 ohma.

Rise time from 30-50 Milli micro seconds
at 1 meg. Cycle. £85.

MARCONI VALVE
VOLTMETER TF 428B/1
Frequency response on probe 10Kc/s/3-
100Mc/s. Five separate Voltage Ranges.
Overload Protection 100-250 A.C.L.P.
Input IMQ Acc. £2 % or 00.2V. Size:
10 % 16} x din.—15lb. £5/19/8.

VOLSTAT
Advance

CVN300A. Input 190-360v. 50 Hz.
Output 240v. R.M.B. 500 watt
P8I 225
CV500/27, Input 95-130v. 60 Ha.
Output 85v. R.M.8. Load 4 amps

P.8, £8/10/0
CV‘MK Input 190-260v, 30 Hz.
Output Bv. 25 watte £6/10/0

CV580J. lnput 190-260v. 50 Haz
Output 230v. 50 watta  £12/10/0
Carringe extra 15/-.

OSCILLATORS

MUIRHEAD D729 PHASE-
METER AND POWERSUPPLY
Gives direct Indication of phase angie
0‘ 360° and difference in level between two
idal voltages function) over
the frequency range 2 cycles per sec. to
100 Kcfs. £276 Carriage £2.

Digital Voltmeters 2003 A.C./D.C. D.C.
range ImV.-1KV. 4 Digits. £135.
2005 4 Digit range 10 microV. u-2KV.
Output BCD or decimal. £260.

2006 4 Digit D.C. range 10 microV.-1KV.
1soiated output. Parallel BCD £985.

DAWE 444C AUTOMATIC L.F.
SWEEP OSCILLATOR (NEW)
Amplitude 0 - 10V. Frequency Range 5Hz-
5 KHs £2%+0.5 Hs. 18 Bweep Rates
of 10 octaves/min. Frequency Response
0.6 dB. £89.,10.0. Carriage extra.

BRAND NEW LABORATORY TEST EQUIPMENT

AT LESS THAN HALF PRICE

HIGH VALUE RESISTANCE
BOX TYPE R.7003

ohms.
Bpecification. 0.01-111 Meg. in 0.01
Megohm divislons. Accuracy: 0.08%. Maximum
power rating: 0.1W per step. Case: Hammer
finished stove enamel.

Liat price £60. Our price £22/10/-.

Range:

meter

1. 0.05 to 5 ohms.

Internal Bource: 4V. Dry battery.
200 x 110 x 65mm. Weight: 0.9 kg.
List price 225, Our price £8/18/6.

PORTABLE WHEATSTONE
BRIDGE

8pecification. Type: Moving
Coll Galvanometer. Ranges:
2. 0.5 to 50 ohma. 3. 5 ta 500

4. 50 t0 5,000 ohms. 5. 500 to 50,000 ohms.

Scales: Bwitched. Blidewire: 0.5 to 50. Galvano-

Bcale: 10-0-10. Case: Moulded plastic,

Dimensions:

A.F. GENERATOR TYPE H MODEL I.
High impedance, output from 20V. R.M.8. to 200
mlcro volts. Frequency Range 15c/s to 50kc¢/s.
Distortion less than 1%. Bquare wave output 800
micro volta to 80 volts pesk.

PULSE AMPLITUDE ANALYSER £105

ALL ORDERS ACCEPTED SUBJECT TO OUR TRADING CONDITIONS A
COPY OF WHICH MAY BE INSPECTED AT OUR PREMISES DURING
TRADING HOURS OR WILL BE SENT ON APPLICATION THROUGH

THE POST.

CARRIAGE EXTRA

MUTUAL INDUCTANCE
BOX TYPE R.7005
Specification Range: 0 + 11.100 mH in 0.002 mH

divisions. Accurney: +{0.3 x O.OMIQ)% where

M=value of mutual inductance in mH set on
the box. Frequency range: 0-3.5 K/cs for all
decades except X1=0-15 Kjcs. Maximum
current: 0.5A for decades 1A for variometer
(both primary and aecondary dingings). Case:
Polished teak. List price £85. Our price £26.10.

MUTUAL INDUCT-
ANCE COIL TYPE
R.7006

Bpecification. Value: 0.001
H. Accurscy: +0.3%.
Opermating Frequency: 5
Kefs, 10 Kefs. Maximum
current: 1A, 3A, Resistance
of colls: 4 ohm, 1 ohm.
Case: Moulded plastic. List
price 8 gos. Qur price 50/-.

ELECTRONIC BROKERS LTD., 49-53 PANCRAS ROAD, LONDON, N.W.1. Tel: 01-837 7781/2 Cables: SELELECTRO

a6s
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To get the best out of your MAGNAVOX OECK, ycu need 8
MARTIN RECOROAKIT. This comprises 3 special high
Quality 6 veive amplifier and pre-amplifier which comes to

you 8ssembled on it $ printed circuit boerd

in fact every.

thing for making a superb Tape Rocomcr Vou neart no ex.
perience or technical sk i) 10 bring this sbo

THE INSTRUCTIONS MANUAL MAKES BUILOIN.: EASY.
AND SUCCESS IS ASSURED.

Kit comprims: Oeck, Amplifier, Cabinet and spea er. with
microphone, 7° 1200 f1. 1ape, snd spare ool

ASK FOR BROCHURE 6
PRICE 39 gns.

SCOOP ! STAAR RECORD PLAYER

Deck plays 33, 45, 78, RPM. records. 9 voit

operated, with mono cartrxige. BRANO NEW
as #lustrated

PRICE 59/6.
p.p. 3/6.
Send for ‘leatlet
No. 2,

TOOAYS VALUE £60.
p.p. 22/6. NOTHING ELSE TO BUY

MULLARD 1WATT AMPLIFlER
Portable Transistor Unitildeal for Intercoms.
Baby Alarms, Tele phone,

Record Players of Guitar Practice.

9 Volt 5 transistors with volume cONTred.
output 3 ohms.

| PRICE £13.10.0. p.p. 7/6.

HENRY'S RADID LTD.

Ides) for use with STAAR RECORD DECK.
PRICE 45/-. p.p. 2/6.

OTHER ITEMS. Suitsble 7 x 4 Inch.

3 ohm wesker 17/6 p.p. 1/6.

Rexine covered cabinet 12 x9 x4 12/6 p.p. 2/6.
P.P.9 9yoit batiery 3/9. Write for les‘let No. 2.

GARRARD
RECORD DECKS

BUILD
YOURSELF
A
QUALITY
RADIO

All the Iatest models BRANO NEW and guaranteed New printed circut design with full power
TERRIFIC SAVINGS | output. Fully tuneable on both mw/tw.
+2025 STEREO 3 bands. 7 Mullard transistors, Fitted 5
*2025TC DIAMONO. 9TAH.C 6. speaker, Room Filling Power. Easy to
*3000 STEREO 9TAH.C build with terrific results. All lacal end
*SP 25 Mk_II .19.6. i | i Comp Ned
ilagfau.u 10.0. instructions.

oLl TOTAL COST £6.19.6. p.p. 4/6.

Ask tor Leatlet No. 1.

SL 95
GL 75 GOLORING £33. 0.0. TRANSISTORS DIODES RECTIFIERS
GLSP £46.15.0. WE HAVE THE MOST COMPREHENSIVE
ALSO INSTOCK — THORENS LENCO BSR STOCK IN GREAT BRITAIN
Carriagelinsurance 7/6 extra on sny NEW 1969 LIST OF 1000 TYPES.
w4 BASES £3.19.6. PERSPEX covens £3.10.0. SEND FOR FREE COPY TOOAY |.IST 36)
*Special otfer base and cover avadabla for these Whether you require one or 1000, dxvices we
eis 8t £4.15.0. Carriage 5/ can futlil your order trom stock?!,
mod .0. i
Comptete range of Cartriiges/Plinths/Covers.
SENO FOR 8 PAGE BROCHURE 16/17 TOOAY.

For quantity auotations telephone
101) 723 0401 Ex. 4. or {01) 402 6823.

HENELEC 5-5 STEREOQ AMPLIFIER _

Excelient kow priced British designed Stereo Amplifier for use with
Record Decks, Mike, Tuners

16 tranustor mains onecated. Outbut 545 watts for B- 15 ohm
speakers. Black, siver and wood finish, size 13" x 3° x 6

{Leatlet on request).
Complete Stereo System 5-5.

speakers with twoeters in polished mmeu

Usual price £47.0.0. DUR PRICE £39.10.0. p.p. 20/~. ASK FOR BROCHURE.13

SINCLAIR EQUIPMENT;

The SINCLAIR IC-10 is the worlds first
monolithic intergrated circuit high fidelity po:
amplifier and pre-amplifier. The circuit itself has
an output power of 10 watts, yet with an overall
sizeof 1x0.4x0.2in,

IC-10 Integrated Circuit Amplifier 59/6
230

OTHER TYPES OF
INTEGRATED CIRCUITS
RCA, CA3014

RCA. CA3018

RCA. CA3020

RCA. CA3036

Sinciair 1.C.10.

G.E. PA230°

G.E. PA234"-

G.E. PA237"

G.E. PA246"

SLA02 Plessey

SL403 Plessey

$.GS. UL910

$.GS. UL900

S.GS. UL914

Mullard TAA263

"Data sheets 3/6 st tor these,
for others see catalogue.

Stereo 60
P25 Power Supply
016 Loud Speaker
212 Amplifier
PZ 4 Power unit
Stereo 25
Q14 Speak er system
AH post paid. deirvery from stock

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS. 300 ke/s BANDWIDTH

PRINTED CIRCUIT. HIGH FIDELITY REPRODUCTION

MONO & STEREO. A popular VHF FM Tuner for quality

and reception of mono and stereo. There 13 no doubt about it
VHF FM gives the REAL sound

PARTS TOTAL COST £6.19.6. OECOOER £5.19.5.
ASK FOR LEAFLET No. 3. (FOR STEREO)

Mail Order Dept.. Components, Organ Dept
303 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 1008 9

EN M
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ENGLAND’'S LEADING
COMPONENT AND

EQUIPVIENT CENTRES

HENRY'S RADIO Fully Illwtmfed CATALOGUES

aLL Tyees A
OF ELECTRONIC
COMPONENTS
TEST
EQUIPMENT
KITS

BUILT UNITS

HENRY'S RADIO TR, B
HIGH
FIDELITY
& GENERAL
AUDIO
EQUIPMENT

A= CATALOGUE

COMPREHENSIVE - CLEAR CONCISE CATALOGUES
A Over 300 pages fully deia«lad and iNlustrated with more than 6,000 stock items. Every-
thing for and pr val use. C with 5 youchers 10/- value, for use with
purchases

ORDER AS CATALOGUE A PRICE7/6. pp.2/- |

WHY NOT
SEND
AWAY
TODAY!

B New audio and high fidelity catalogue. 120 pages containing
wdeas and for every licati Special low prices for
all leading makes. Plus 12/6 extra discount voucher.

ORDER AS CATALOGUE B,

PRICE 7/6. p.p. 1/ ]

AUDIO EQUIPMENT

Mono or Stereo Audio equipment developed
from Dinsdale Mk. Il — sach unit or system
will compare favourably with other profes-
sional equipment selling at much higher
prices.

£11.12.6. to £38.17.6. (all units available
separately).

THE FINEST VALUE IN LOW COST HIGH
FIDELITY — CHOOSE A SYSTEM TO SUIT
YOUR NEEDS AND SAVE YOURSELF
POUNDS.

SEND FOR BROCHURES No. 12/14 and 21 TODAY!

VISIT OUR NEW HI-FI CENTRE AT 309 EDGWARE ROAD, for all iesding makes of —
AMPLIFIERS, TUNERS, DECKS, SPEAKERS, MICROPHONES, TEST EQUIPMENT, ALL WITH
DISCOUNTS — IT WILL PAY YOU TO PAY US A VISIT. AUDIO SYSTEMS £40 — £300 TO SUIT

EVERY POCKET. DEFERRED TERMS AVAILABLE.
SEND FOR ILLUSTRATED BROCHURE 16/17. TWO OEMONSTRATION ROOMS

Electronic Musical Instruments

ELECTRONIC ORGANS

COMPLETE KITS FOR THE HOME CONSTRUCTOR

STAR FEATURES:

*ALL TRANSISTOR PRINTED CIRCUIT DESIGNS.
*BRITISH DESIGN. "STEP BY STEP DETAILED
INSTRUCTIONS. *SAVES UP TO 50% ON COMMERCIAL
EQUIVALENT, "EVERYTHING SUPPLIED DOWN TO THE
LAST ITEM. "FULL AFTER-SALES SERVICE & ADVICE
"CREDIT SALE & H.P. TERMS AVAILABLE.

Wa ere plessed to offer the choxe of FOUR

British designs from & single manuasl portshie st

£99 THE MAYFAIR tor hght or classical music =

to & twa manual five octave de-luxa model with

OAK CONSOLE from £285 tor the srious musscisn.

Start building for
as little as £10

MODELS FROM £99 — £350.

These kits are the resuit of years of research and
design and Otfer the best that is essential to good
organ desgns, coupled with excelient valye are
within the reach ol most pockets. No technical skill
or knowledge is required in construction,with the
ad of the STEP BY STEP illustrated manuals will
produce an Instrument that will be a delight to own
and use snd will give years of trouble free enter-

tainment for the whole tamily.
SEND FOR ILLUSTRATED BROCHURES 9/10/11
TODAY! When in LONDON CALL IN-—-SEE. HEAR

1LLUSTRATION ot
PLAY FOR YOURSELF GROSVENOR ELECTRONIC ORGAN
Demonstration Room 1st Floor,

Organ [
PRACTICAL ELECTRONICS ORGAN- - ORGAN COMPONENTS

We are abie 10 supply alt items for this serles, details on request. Built models avaiable from £124.

High Fidelity and Equipment Centre

309 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 6963

S -6 Mn-1pr
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3K QUALITY PANEL METERS

38 Series. Face size 42 X 42mm

Suppliers of

Sllm )z(ml’lnx) SOMA )716 DO;);A: |'t
A N
S0V, 3007 are 500V 18/~ eachi components
IA and SA, 28/- each. 'S’ meter,
tmA. YU meter, 37/6, and
;ce ““‘18/66 x'ggxx\ .
g o i g ) v
o A e. for over
Other ranges and slzes available.
List on request with full detatls 25 years
>k TRANSISTOR POWER AMPLIFIERS
* so'ooo OHMS PER yoLy 12 watt 3 ohm 100mV Input 24 volt supply. AUDIO

HIGH FIDELITY
Complete range in
stock to suit all
HI-Fl and Public Ad-
dress requirements.
COMPONENTS
UK's largest
supplier of

Model MPA 12/} £4.10 p.p. 3/-

12 watt 12-16 ohm 100mV Input 40 votts
supply. Model MPA 12/15 €5.5 p.p. 13/~
25 watt 8-16 ohm 180mY Input 50/60 voit
supply. Model MPA 25 A7.10 p.p. 4/6
Power Supplies 24 40 voit 90/ p.p. 3/6
50-60 volt 97/8 p.p. 4/6

Model PAT. 7 watt Amplifier 3 ohms OfP.
7mV Input, operates 12-18 votts D.C.
Price T2/6 p.p. 2/6

3K 100 WATT AMPLIFIER-datails on request

MULTIMETER

Recommended Qquality
instrument with mir-
ror scale and overload
protection. 0/0-3/3/12/
sonzon 00/600/ | 200V

{50Kp/V): 0/6/30/
l)o/looléoolllw a.c.
0/301L A6/
O/12A; re-
usunce OIIOI:QII 10/

r movemen 1
o ey T Selltnat:
leads and instructions. EVERYTHING
AFI105 Price €8.10.0 p.p. 2/6 *GR'D DIP METER YOU NEED

Leather case 28/6 SEE CATALOGUE

ON FACINGPAGE

All transistor grid
dip meter, absorp-
tion wavemeter and

osc.

ab7

QUALITY COMPONENTS AND EQUIPMENT
NEW RANGES FOR THE AMATEUR AND PROFESSIONAL USER

PORTABL

GEIGER COUNTERS

€ s d
98 . n oo
29x  Xtal RF Gen. 29 10 O
30 Audio Generalor 1910 ©
N A.F. Generator 1210 0
32 C.A. Bridge 1010 0
33 Inductance Bndge 20 0 0

FOR MEASUREMENT OF
RADIO-ACTIVITY.
Supphed complete with instructions.
haversach. cables and probe. List
prce £70 QUR PRICE. NEW,

TESTED COMPLETE

WITH BATTERIES

£7.10.0
710

POS
SPARE BATTERIES 15/- PAIR.
POST S

NOMBREX

TRANSISTORISED
Test Equipment
PRICE Leaflet

Provides audio output on 4 bands.
Sine wave 20c/s to 200kc/s, output
up to 7V; square wave 60c/s to
Jokm. IV p-p. Distortion under

2%,. Output Impedance I1k[)
VYariable output amplitude control.

detector. Fre-
qQuency range
440kc/s to 2B0Mc(s
in 6 coils. Uses 3
transistors plus
diode with S00uzA

STEREO HEADPHONES

Featuring soft Padded HMead-
sets, wide frequency response.
Adjustable Headbands. Fitted

Regulation 1%.
Price £8 15 0

J-VACUUM TUBE YOLTMETER £5.19.6, p.0. 3/6.

Features low price for such an muru-
ment. Large 8in full view scaled

28 ranges. D.C. volt: o7 V181 1815001501
500/1 A.C

volts: olllel d8 scaine: —I10
15/50/150/500/ to +65d8. Com-
1500 r.m.s.0 O plete with in.
1-4/ 4] 1 4/40/1 40/ structions and
400 | 1400 | 4000 leads.

p-p. Resist. MODEL TEéS
ance: R x 10~

100~ 1k~ 10k~  £17.10.0 p.p.7/6

100k =Im—10m.
Range 02 ohm
to 1000MQQ.

HV Probe 50/-

R.F. Probe 42/6 EXPERIMENTER’S

MODULE

Terrific offer of brand

% FIELD STRENGTH METER
5-Ranges 1—250 mc/s. Fitted 200pA
meter. Earpnone output. Calibrated

% 20,000 OHMS PER YOLT

tuning sca new STC time delay
MULTIMETER FL30HA " Price 72/6 pp.2/- elenronbnt arod unics.
Popular model but with ext cale Also non-calibrated type peaking F/S Adjustable recs.
range. 10,000 ohm‘: per volt. 0/5/25/507 meter. FSI Price 45/- pp.2/6 g"" operated.
250/500/2500V ue lied comeplete
OIIOISOIIOOISOOI with suggested uses

circuits. STC Module
Price 39/-.

% TRANSISTORISED
INTERCOMMS

0-6k(2 and
6M(). Also dB scales
or capacitance,

9 & 12V 100mA
STABILISED
SUPPLY

Sire 32 77 0 1%”

Fused roady 10 use.
U.K. made Transisiorised.

9V 45/- pp.2/6
12V 47/6pp.2/6

Model 200H

- T1/6 PP.2/-
{Leather case, Price 15/-

€5:15.0;
uses no
€11.19.6,

2-station, €3.10.0; J.station,
4-s¢. n. €6.1.6 (2-station
wires) mains operned
Yelephone am . 39/

5K PORTABLE OSCILLOSCOPE

s sy
% SWR ALIGNMENT

assentially of a highly sensitive
9314 photo-slectric call combin
ed with a firing circuit. Incorpor
otes 8 single cold cathode
electronic relay. capacitors and
resistors designed to fail to
sefaty if external wirning is open
or short tircuited. Encapsulated
in 3 resin which fully insulates
the unit electrically and provides
@ high degree of mechanical and
thermal shockprooting Original
prite’t74. OUR PRICE. BRAND
NEW £Boech. withdeteshest

H lied with leads and instruc- |
L AIC [Eaabeniseds. meter. Internal J Jack plugs.
TE22 Price £l6.10.0. . ] DHO 2/5 Recommended 25C/S-ISKC/§ Q.
Price £11.10.0 Pm SE28 Built in Twaeters and Votume Controls  £9.19.6
- DELUXE SINE-SQUARE WAVE RC AUDIO GENERATOR pp.3/6 KOSS. KOT27 £16.10.0. PRO-4A as. 0.0
Weinbridge RC Audio oscillator Sp-IKC £11.18.0
N ealon mring Voc/a 16 200 *TRANSISTOR CALL FOR DEMONSTRATION
kS Kc/s. Output waveforms are * DC STABILISED POWER SUPPLY CHECKER Mono Switched 8/16 ochms and 4K ohms Price £4.4.0
) NPT =k S LB AL Switched DC Stereo Headphons Amplifisrs )
tuning control. Output 5 volts Stabilised Oute Complete  capacity Inputs for PU/ “"”“P:'5"|ﬁ°“' Mains Opers:ed
RMS or 10 volts P-P. Sinewave puts UP TO 1AMP. for checking 3l igh Quality
rasp‘a\sn + YudB. g«““l'x“m une 36-9& 12 VOLTS. transistors npn b.e“d Eagle HALO se 0o - [/ S X}
der 1% at 1Kc/ . Stabitity 1 1%. dicat ] pnp for alpha, beta
Accuracy : 2%. O/P impedance i e B oAbt s [ Shuss SAVE G1s100
under IXchms. Variable Atten Fully 1ussd‘ diodes complete
ORC 27A Price £28 10 Opp.10/- :..‘wa:.uuu .‘"“ grardad Wi mains operated. 'wuh leads ¥ :r:d
Negligible ripple. e ! Price The Datector Unit consists GRAVINER FIRE

DETECTDR UNIT

SIZE 4% 3 » 2} in.
Limed quantity availadle.

METER
ideal for all transmiteer
alignment. Built-in  field

strength meter 100uA. Com-

plete. Ready to use. SWR
i:1 to 1:3.
SWR 33 Price 69/6

p.p. 2/6

WELLER SOLDERING
IRONS

8200 Gun & lron. . 59/6
82000 PK Gun Kit 79/6
ANTEX CN lron. . 29/6
ANTEX Iren Kit. . /6

Features Jin clear view tube, easy
to use controls and good stabliity.
Y amp. Sensitivity. -1V p-p/CM.
Bandwidth 15 cps—I1-5 MHz.
Input Imp 2 meg (). 25 PF. X amp
sansitivity. 9V p-p/CM. Band-
width 15 cps—800 ‘KHz. Input

¥ SIGNAL INJECTOR
— D
New model for WlBsOumel™

checking all audio

Transistors

Huge quantities
instock for Indus-

imp. 2 meg (). 20 PF. Time base. - trial users-

s 10 300 KHz. Syn- and RF up to VHF. Simple to use.

gy.r,:,':.'.::..o,.“’.',',:m.l'? .:',,,,‘,T. Battery operated. Output approx. Write for Indus-

lllum!nned scale x2S x Ike/s. 1-4V pp. Harmonics up to VHF. trial Price List.
330 MM. Welght I5||bl nomov SE1508 Price 38/- p.p. 1/6 Inciudes all Typas

A.C. Supplied’ brand new with
handbook.
10/-

TO3 Price £35 p.p.

of Semicon-

SKMATCHING SIGNAL TRACER
ductor Device.

SE 500 Price 27/6 p.p. 1/6

* ALL ITEMS OFFERED ARE BRAND NEW

HENRY'S RADIO LTD.

303 & 309 Edgware Rd, London W2

‘303° Components/Equipment/Organ Parts also
MAIL ORDER DEPT. 01-723-1008/9

'309° Test Gear/High Fidelity etc. 01-723 6963

www americanradiohistorv com

*MULTIMETER

Return of a popular model. 2000
ohmsi/V. 0“0/&
d.c, O/S0LA.
OIIOIIOOkOIIHﬂ
and capacitance scates.
3iin X I{in. Robust and easy to
ute. Complete with leads, bat-
teries and instructions.

33A B2/6 p.p. 2/6
Leather case Price 22/6

ALL MAIL ORDERS TO 303"

SHOP HOURS 8 a.m.—8 p

OPEN ALL DAY SATURDAY.

STOCK — ALWAYS IN STOCK 3K

THURSDAY 1 p.m.
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Wireless World, January 1970

i EY87 6/8 PCP86 0/-BP13C 12/6| U193  6/8: ACI13 - BCY33 B/~ GETII9 4/- OC29 23/6
BEN I I E i A | S I IC EY88  7/6 PCF801 1- 8P42 12/6/ U251 14/6| AC1l4 8/-| BCY39 4/8) GET573 7/6/ OC35  6/-
EYSl 3/~ PCF802 8/-|8P61  3/3 U281  8/- AC127 2/-| BC107 4/~ GET587 8/8' OC36  7/8
EZ35  8/-| PCP805 n 6|THAB 10/-|U283  8/-| ACI54 6/ BC108 3/8) GETST218/-| OC38 9/6
s EZ40 ;;g PPg;gos}yg TH233 7/-| U301 w- Agus 8/8 %}}3 55- GET873 3/~ ggl H_
EZ4l 08 TP2620 8/9|U329 8| ACI56 4/~ 5 3/~ GET874 3 12/6
38 CHALCOT ROAD, CHALK FARM, LONDON, N.w.1 EZ80  4/8| PCL83 7/-|UABCS0 6/~ U403  6/8| ACI67 5/~ BC118 5/~ 23/8| 0C3  23/8
THE VALVE SPECIALISTS Telephone 01-722-9090 -Ezal :/9 %33 ;,' ggl’ﬂ 9.“% 840: l';i!ﬁ Ag}ﬂg :r ggé"i 3/(2-3%;88‘_-;12!; %:PM g/;
\ 4 7/6/UB4t  6/6{Us0 8| AC16 - 1 887 4/ 1
GLOUCESTER ROAD, LITTLEH.AMPTON. SUSSEX, Littdehompton 6743 F\\‘[uOOﬂ[G PCL8> 9/- UBCAL 8/6|U4020 /3| AC167 12/ BD1lo 9/-| GET889 4/8 5
Please forward all mail orders to Littlehampton ch/soo |PCL86 8/6 UBC81 7/- VP2 3/8| AC168 7/8| BF154 5/~ GET850 4/6| OC4A6M 8/=
8 stal costs! Cash and by call I 10/-| PCL8R 15/-| UBF80 5/8 VP2B 9/6| ACI690 6/6 BF159 5/- GETS896 4/6 OC46  3/=
sl | Yo posiit.ageist LEwnand comp y callem welcome. GZ30  7/- PEN45 7/-|UBF8p 69| VP4B 10/6| AC176 11/- BF163 4/- GET897 4/8 O0C85 22/8
0A2 /9 6BR8 8/~ 6V60 3/6 20D4 20/6 3068 13/~ DL96 7/~ ECH8I 5/910233 9/= PEN46DD |UBL21 9/~ VPISC 7/-! AC177 &/8/ BF173 7/6 GEXI3 3/8/ 0C70 2/3
OB2 6/=16BST7 18/8 6X4 43 20F2  14/- 807 11/9:DM70 8/~ ECHB83 8/-|Gz33 12/8 12/-1UCce2  5/86 VP23 2/8| ACY17 3/- BF180 8/- GEX35 4/8/ OC71  g/-
0Z4 4/6 6BW6 12/9 6X50T 5/-1 20L1  13/--1986 2/- DM71 _7/6. ECH84 7/6.GZ34 10/ PEN46 4/~ UCCA4 8/= VP4l 7/6] ACY18 3/8 BF18l 8- GEX3810/-| OCT2 /=
1A3 4/6 6BW7 11/-/6Y6G 8§/~ 20P1 17/6/1821 10/6/ DW4/360 ' ECLSO0 6/6/0Z37 14/6| PEN433DD UCCS5 6/9 VR75 24/-| ACY19 3/9 BF185 8/~ GEX4S 6/8( OCT3 16/
1A5 8i~608 3/%6v7a 12/6) 20P3  18/-|5763  10/- 8/6 | ECL82 6/~ HABCS0 8/~ 19/6 | UCF80 8/3| YR106 B/—) ACY20 3/8 BFY50 4/~| GEX5615/-{OC74 2/8
1A7GT 7131609 @ 11/-17B6  10/9, 204  18/6,6060  5/8 DW4/600 |ECLS3 8/- HLI3C 4/- PENA419/8| UCH21 9/-|VR150 5/-| ACY2l 3/3 BFY6l 4/-| GT3  B8/-( OC76  2/-
1cs 4/9|6CD6G 18/8 7p7 7/- 20P5 18/~ 7193  10/6 8/6 ECL34 12/~'HL23DD5/-| PEN/DD | UCH42 13/~ VT6lA 7/-1 ACY22 3/6 BFYS2 4/6| M1 2/101 OC78  2/8
1D5 8/9 6CH8 6/~|7cCe 6/- 25L6GT 5/6!7475 4/-|DY86  §/9 ECL85 11/~ HL41DD | 4020 17/8 UCHS1 6/6!VTs0l 3/—| ACY28 4/-| BTX34/400 | M3 2/10 OC78  3/=
1D 9/6 6CL6  8/6/7F8  12/6, 25¥6  6/- Al1834 20/- DY87 5/9 ECL8E 8/~ 19/6 | PFL20012/6 UCL82 7/- VU1l 7/3| AD140 7/6 40/-| 0A5  §/8 OC78D 3/~
1Dl 6/8 2/~\7m7  5/a 20Y50 8/6 A2134 10/-|ESOF 24/~ ECLL800 |HL4?DDS8/- PL33 18/8 UCLSS 10/- VUI20 12/~ AD149 8j- BY100 3/6/0A9  $/8 OCT9  B8/-
IFD9  4/3/6D3  7/6l3p; 19— 20740  6/-|A3042 15/- ESSF 24/- 30/- |HN309 27/4'PL36  8/8/ UF41 10/- VU120A1%/-| ADI61 9/- BY101 3/-| OAl0 8/8 OC81  2/=-
1G8 8/= 86D6 3/~{7y7 [ 2825 7/~ ACIPEN E88CC 12/-'EF22 12/6 HVR2 8/9|PL81 7/3 UF42 9/~ VUI33 7/-| AD163 B/« BY105 3/3 OA47 2/~ OCS1D /-
1H53GT 7?/-6FI 8/8 7yq a/g 25260 /6 E180F 17/6| EF38  3/8 HVR2A 8/9/PL81A lo/a UF80 6/9 W76 5/8! ADT14012/6| BY114 3/8, OA70 3/~ OC81M §/-
L4 2/8/6F6  12/8/gpwg g/~ 30C)  8/BIAC2PEN/ | Ell48 10/8 hF:rlA 7-11ws  8/8|PL82 8/UF85 6/9 W8IM 6/-| AF102 18/~ BYI26 3/-10A73 3/-/ OC82 £/3
ILDS 5/~ 6F6C  4/- gno 9/~ 30Cl5 13- D 9/6 EAS0 1/6 EF39 5/~ IW4/350 5/6| PL83 610 UF86 8/- W107 7/-{ AF108 10/~ BY127 3/6| OA79 1/9) OC82D 2/3
LNs 8/~ 6F12  3/3 150 19/ 30C17 16/~ ACSPEN4/S EA76 13/- EF40  8/9)1w4/500 6/~ PL84 6 6 UFS9 89| w729 10/~ AF1l4 4/-i BYY23 20/-| OA8] 1/9 OC33  2/-
INSOT 7/9 6F13  3/8/1pc9 19/~ 30C18 11/6 AC/PEN (5) EABCB0 8/~ EF4l 10/-/KT2  §-/PL302 12/- UL41 108/XE3 25 AF115 4/3 BYZI0 5/-| OARS 1/8 OC8¢  3/-
IRS  B/8/6FI4 15i~)5n) g 3OF5 16 19/6 EACSL 3/- EF42 3/8/KT8  34/6{PL300 13/~ UL48 12/ XFY12 9/6 AFl19 3/~ BYZ1l 5-|GAs6 4/-/ OCI23 4/6
184 4/916F13  10/-i}, 14/7 30FL1 15/- ACIPEN (7) EAF42 8/ EF04 10/~ KT41 19/6|PL504 13/6/ULS4 6/6/ XH1.6 8/6 AF121 8/~ BYZI2 5/-| OAS0 £/8 OCl139 12/~
183 43 6F18  7/8|y5p) 15~ SOFLI216/— 19/8 |[EB34  7/8 EF73  6/8 KT44 20/-'PL50827/10/UMS0 6//X41 10/-| AFI24 7/6/ BYZ13 §/-| GA91 1/9| OCl40 18/~
1U4  B/9/6F28 13/3 1opg g, JOFLI4 1216 AC/TH1 EB41  4/8 EF80  4/6 KT6l 12/- P1509 28/9 URIC 10/6 X61 5/9| AP125 3/8| BYZ13 35/-| GASS  1/9| OC169 /6
us 6/9|6F24 11/8/;0p1g 9. 30L1 63 10/- |[EB1  2/3 EF83  9/6 KT63 4/~ PL802 15/- UU5  7/- X65 8/ AFI128 5/« | CGI12E 4/~ GA200 1/-| OC172 4/
2D21 5/ 6F2> 10LD11 10/ OLIE 13/9 AC/TP 19/6 EBCI1 /6| EF85  8/3| K166 17/3| PM84  7/9{UUS 14/~ X686  7/6| AF139 13/~ CG64H 4/-| GA202 2/-| OC200 4/4
SA4 - 3/6.6F26  8/3), 004" gy | 30L17 15/6 |AC/VP210/6 | EBCSL  8/91 EFSS ﬁfﬁ KT74 lzlsrrx.i 14/-|UU9  7/3 X101 30/8| AF178 13/6| FSY11A 4/86! OA210 9761 OC201 5/6
SAS  10/-[6F28  10/6 ouid J9f0 S0P4 12/- ARP3 7/— EBCOU  4/-{ EF89 KI76 12/6|PY32 10/- UUI2  4/8|X)09 26/~ AFI70 13/8 GD4 68, OA2LL 13/6| 0C202  4/6
3B7 §/=-6660 2/6|,000¢ THG SOPAMR  IATP4 213/ EBCO1 8/g EF9L a/a KT88 29/ Pvas 10/~ | UYIN 9/- Z329 18/-| AF180 6/6/ GD5  5/6| 0AZ20012/-| OC203 4/6
3D8  3/9 6HEGT 191500, o7 17/8 AZl  8/=|EBF80 6/9 EF92 2/8 KTwel s/e PYBO 6/~ UY2l 9/8/2749 13/3| AF181 14/~ GD8  5/6| GAZ20110/6| OC204 5/8
3Q4 8/8,6J5G SIB 12AD6  &)— 30P12 13/9 AZ31  8/8 EBF83 8/- EF97 10/~ KTW6210/-|PY81 &§/3|UY4l 7/- 2769 45/-| AP186 11/~ GDS 4/~| QAZ202 9/-] OC205 7/6
3Q50T 6/~ 636 12AEs 776 30P19 12/~ Aza1  7/6 EBF89 6/3 EF98 10/6 KTW63 5/0 PYs2 5/- uvsa 5/9 Transistors | AF230 78 GDS  4/- OAZ203 9/6| 0C206 Oj=
484 §/0/6370  4/8, 12AT6  4/6 SOPL1 15/~ BL63 10/~ EBL21 11/- EFI83 8/ L83 3/9' PY83  5/9 9/~ |and dfodes | ABY27 8/@ GD10  4/- OAZ204 9/-| OC813 §}=
3v4 5B 6JIGT 816 o0 g9 30PLIS3 18/6 CLSS  18/6 ECO3 12/6 EF184 6/- LN152 6/8|PYSR  6/9 Um/u 7/8 IN1124 10/6| ABY28 6/6 GD11 4/~ OAZ205 9/-| OCP71 27/8
SR4GY 8/8 6KEGT b/~ 30uh J/]| SoPLI418/~/CVA  10/6 EC54 6/~ EH30  7/6/LN309 8/~ PY301 12/6/U 15/-/20225 10/8| ABY29 10/~ GD12 4/-| OAZ206 9/~ ORP12 86
SU4G 4/9/6K7G 2/- 124 ‘/e_soPle 15/~ICY10 10/6/ ECT0 4/9 EK90 4/9 LNala 15/~ pYsoo 7/8 UI 5/-{2N404 6/- AY100 26/~ GD14 10/-| OAZ20710/6| 86M1 5/~
8V4G  7/8/6K7GT 12AvS 5/g| 35A3 9/-iC¥31  7/G[ECA6 126/ EL32  3/6 LN339 15/~ pyspl 6/9{U16/20 10/-|2No66 10/6| B1181 10/~ GD15  8/-| GAZ210 7/-| 8X1/8 3/8
SY3GT 5/816L1 19/6 12aX7 4g| 35A8 18-DE3 8/~ EC88 1%/- EL33 12/ uhuoouls Pz30 96/ U19  34/6/2N1766 10/~ BAlvz 9/- GD18 - GAZ213 7/-| MAT100 7/9
67.3 8/-16LEOT 9 12AY7 s9j0! 35D5 12/6 D77 2/3 ECW 6/6‘!‘31,34 9/61L2339 6/6 quosllo U 7/9/2N2147 17/-| BA1l5  2/8| GET105 0AZ22418/8) MATI101 8/6
7/ 81.101‘ 12/6 1 5B A6 e 35L6GT 8/6 DAC32 7/- ECCSL 15/8 EL35 10/~ MHL4Y 12/8 27/6/025  13/-|2N2297 4/4| BAll6 9/- -| OC19 25/~ MAT120 7/9
6/30L2 128 6L 8/-112BEs 9! 30W4 _4/6/DAFDl 43 ECC32 4/8 EL37 17/3/MULDS 7/8| Q875/20 U26  11/p 2N2369A 4/3| BAI29  2/8 GETI1L 0C21  5/-| MATI2] §/8
6A8Q  5/8 eus 19/~ +35Z3 10/ DAF96 6/6'ECC3330/11  EL38 20/1! MU12/14 4/« 10/6'U31 8/-2N2613 7/8 BAlzo  2/- 15/8| OC28  b/-| 8M1036 10/
6ACT  3/-|8LD20 8/8 ngm 6/-| 3524GT 4/9,DOCS0 10/~ EOC34 29/6|ELA1 10/3| MX 40 12/6 quo/w U33  26/6 2N3053 6/8) BCV10 B/- GET113 4/= ooz4 5/-! 8T1276 10/
6A05  3/6 6N7GT 6/6'12E1 ~17/- 3576GT 6/-|DD4  10/6 ECC40 8/8 EL42 9/9|N78  40/3 9/6/U35  16/6/2N3121 50/~ RCY12 5/- GETI1517/= OC26  §/-| Ul4708 6)-
6AK5 8/—|6P1  12-}{12J70T 6/8, 50B5 6/3DF33 7/9 ECC81 3/9/ELSl  8/- N108 £27/10 qvmn s/- U37 34/112N3703 3/9) BCY33 6/~ GET116 8/8. OC26  5/-| XZ30
8AKS 6&/-|6P25 12/-|12K5 10/~ 50C5  &/3|DF9l  2/3/ECCS2 4/6/ELB3  8/9|N308 17/6 R U4s  16/6/2N3709 4/-) BCY34 4/6 GETII8 4/- OC28  §/-!ZEl2v? 1/9
6ALS 2/3/6P26 12/~ 12K70T 5§/9 50CD6G41/- m;gs 6/8| ECC83 4/6 ELB4  4/9|N339 25/~ nu 19,0 U47 13/~ 2N3866 20/~| MATCHED TRANSISTOR SETS —
6AM4 18/6 6P28 25/~ 12Q7GT 4/6| 50L6GT 9/~ | DF97 10/- EOCM blB.ELss 718 PoL 2/8|R16  34/11|U49  11/9/2N3988 10/-| L, P15 (AC113. AC154. ACIB7 A44120). 10/8.
‘?‘M‘ 3/3/6Q7G  6/-/128A7GT 2 6/6 DH63 6/~ ECC85 5/8,EL36 8/-|PABCS0 7/3 | R17 17/8 1 US0 5/8 28323 10/-| | —QC44 and 2—OC4S,
6AQ5 56 6Q70T 8/8| 6/0/85A2  8/6 DH76  4/6|ECC86 §/- EL91 \PC86  10/3 R18 916 | Us2 4/9|AA119 3/~| 1_0O081D and a—ocsl 2.
6ARS 20/-[6R7G  7/-|128C7 4/- 85A3 8/ |DH77 4/-,FCC88 7/- EL96 53|PCAR 10/3 Rlg a8 U76 4/9/AA120 3/~ 1 05801 and 2—0C82, 876,
6ATS 4/-~6n7 11/-/12867 /- 90AG 67/6 DH81 10/9' EOCI89 #/6| EM71 14/~ PCo5 B8/3 R20  11/9|U78 w3laalz 3| 10O e s /6.
EVE HeBESTISNEY o B HORND YLECRMpeB Joro, wenR, vl A ge sz i s e e
twe y4 T Wik du|iecy febkio wCiselhe Bl et BT T il o L0 L
L ! /- 114 i ey /61 K 191 /=(PCC83  6/81 511 000ds are new and subject to the standard 90 day guarantee. We do not handle manufacturers’
SRS gg‘;\.” 2’3 }:g’ lzlﬁ ::gg;" 1:‘: g?g‘g .?/’- Eg;gso‘ DI--E#?‘{ ;)g POCSS 9/9 !eco‘ndlnorre]rcls.uhich’nno(MHGEscribednu"nc'lmdbented"bu'-h.velIlm".edlnd unreliable
SBHG!  7/8 ABNTGT 4‘6 i8 i 12/8 01 20/ GI_' 42— EY81 7/ 9/8'1ite, Business hours Mon.-Fri. 9-5.30 p.m. 8ats. 9-1 p.m.
6818 8/8 /83 2 16/_ DL35 CSVECH'A 5 I PwlBQ 10/8 Torms of business. Cash with order only. Postfpacking 6d. per Item. Orders over £5 post/
6BQS  4/9'68Q7 76119405 4/9 30 50 DL / H 12/ EYSs  8/3 PC":M a6 packing free. All orders cleared ssme day by firut-class mail. Any parvel Insured against dumage in
OBQ7A 7/~ 6U4GT 18/- lDBll 49/-1 303 }1_'DL;? /9 ECH35 &/8 L¥“ /8| PCF82 8/3 '{ransit for only 84, extra, Complete catalogue of valves, transistors and componenta with conditions
6BR7 8/6.6U7G  7/- 20D1 13/-i305: G 4 5/8.ECH42 10/-/EY86  6/8.PCFB4 8/ ¢ . price 10d. post tree, No enquiries answered unless 8.A.E. encloaed for reply,
-, f COPPER LAMINATE PRINTED CIRCUIT BOARD
(85 x 5% x /¢ in.), 2/6 sheet, 5 for 10/-.
HIFQIESPEED] MAGINIETIG Also 11 x 9 in., 4/- ea., 3 fot 10/-.
1 COUNTERS (4x1x1 in.) 4 digit.
o 6/12v. 24/48v. (state which), 6/6
N " BULK C ENT OFFERS
M NEN
CLEANERS oMPO
100 C (latest types) 50pF to .SuF.
250 Resistors § and ¥ watt.
(Burndept B.E.352) 60 watt model. Supplied Brand PYE OHMMETER TYPE 10B. 500v. test. .3 meg. ohm— 250 Resistors g =5 1’ VHalT
New complete with stainless steel tank 93 x 63 x 44 In. 20 k. meg. ohm. 200/250v. A.C. Brand new instrument £30. 150 Hi-Stab Resistors, §, § and 1 watt.
£60. Carr, 20/-. P.P 30/- 25 Vitreous W/W Resistors, 5%.
2. FAST NEUTRON MONITORS (Burndept 1407C) POT CORES TYPE LA 3. 10/- 12 Pracislon Resistors .1% (several standards
for measuring neutrons in the energy range 0.15-15 71 WAY PLUG & SOCKET (Painton Series 159) Gold Included). .
meV. £100. plated contacts with hood & retalning clips. 30/- palr. 1;5‘"3‘2:3"" Capacitors 1 and 2% (several standards
3. Radlation Monltors (Burndept BN 110 MK. V) W\:VAlY;oLUG f‘ s;zCKET (U.C.L. """'a"i"’)' Gold plated 12 Electrolytics (minlature and standard Sizes).
0-5/50/500/5k. €.p.s. Brand new. £100. Alpha and  § contacts 20/- pair. 34 way version 15/ pair. ANY ITEM 12/6. ANY 5 ITEMS 50/-.
Beta Gamma probes avallable at extra cost. VALVE MILLIVOLTMETER (Marcon) TFB99) 0-2v.
4. PORTABLE RADIATION MONITORS (Buin- complete with R.F. probe £8/10/- b p. 10/-.
dept BN 132) 0-5/50/500/5k c.p.s. With built-in LOGIC BOARDS with 31 ACY40s—38 dlodes etc 20/- ea.
Gamma probe. Brand new. £50 complete with P.P. 2/6. TELEPHONE DIALS (NeW) 20/ ea.
carrying harness. CO-AX RELAYS (magnetic devices) 1 change-over 12v.w [ RELAYS (G.P.O. ‘3000°). All types. Brand
S.A.E. for literature. 10% discount for 20/- ea. new from 7/6 each. 10 up quotations only.
Educational Authorities ELECTRONIC ORGAN BUILDERS. We now have in stock |l EXTENSION TELEPHONE (Type 706)
P.C. boards built to computer standards. Each board is a [l Black or 2 tone Grey. 68/-. P.P. 5/-.

SPEAKER SYSTEM (20x10x10 in.). Made to spec.
from % in. board. Finished In black ieathercioth. 13 x 8 in.
speaker with twin tweeters complete with cross-over
50c/s-20k/¢c. £7.10. P.P.10/-.

SPEAKER CABINET KIT. Above mentioned cabinet only.
In kit form which you may assemble and cover 10 yOur own
choice. 40/-. P.P. 5/-.

SPEAKER BARGAINS. EM.l. 13x8 iIn. with double
Tweeters 15 ohm, 85/-, P.P. 5/-. As above less tweeters
3 or 15 ohm, 45/- ea., P.P. 5/-

complete 4 octave divider (43 x 3 in.). All connection data
supplied. 30/- each. Set of 13 (gives 5 octaves to keyboard)
£16.

DIODE LOGIC BOARDS contains 10 diode gating circuits

UNISELECTORS (Brand new) 25-way
75 ohm. B bank 3 wipe 65/-. 10 bank
3 wipe 78/-.

which convert any one of 10 inputs into an equi
binary code, 10/- each.

REED RELAYS 4 make 9/12v. (1,000 ohm.) 12/6 ea.
2 make 7/6 ea. 1 make 5/- ea, Reed Switches (1% in.) 2/«

EXTRACTOR/BLOWER
FANS (Papst)
100 c.fm. 4} x43x2 in,

2800 r.p.m. Wonderful buy at
50/- ea. 240v. A.C.

TRANSFORMERS
E.H.T. TRANSFORMER 2100-0-2100v. 40m/a. 75/-
P.P. 10/-
E.H.T. TRANSFORMER (Parmoko ‘Neptune’) 3,000v.

280 m.a. £12/10/0. P.P. 50/-
L.T. TRANSFORMER 60v. 8 amp. £5. P.P. 15/-,
L.T. TRANSFORMER 20v. 1.5 amp. 15/-. P.P. 2/6.
L.T. TRANSFORMERS Prm. 200/250v. Sec. 0-1/0-
3/0-9/0-27v. 30 amp. £7.10. 15 amp. £5. P.P. 15/-.
L.T. TRANSFORMER Prim. 200/250v. Sec. 0/25/35v.

CYLINDRICAL FANS (Solartron). Overall size 16 x 53 x
3% in., air outlet 12 x 1% in 240v A.C. 50/- each.
P.P. 7/6 (New).

LEVEL METERS (14 x # in.). 200 micro-amp. Made in
Germany. 15/- each.

PHOTOMULTIPLIERS 6262 and 6262b. £15 ea,

RELAYS H.D. 2 pole 3 way'10 amp. contacts. 12v.w. 7/6 ea.

LIGHTWEIGHT RELAYS (with dust-proof covers)
4 c/o contacts. 24v. 500 ohm 7/6 ea.

30 amp. £7.10. P.P. 20/-.
STEP-DOWN TRANSFORMERS Prim. 200/250v. Sec.
115v. 1.25 amps, 25/- ea. P.P, 8/-.

L.T. TRANSFORMERS Prim. 240v. Sec. 8/12/20/25v.
3.5 amp models 20/-; 5 amp model 25/-. PP, 5/6.

L.T. TRANSFORMERS Prim. 240v. Sec 14v. 1 amp 10/«
ea, P.P. 2/6.

ELECTRIC SLOTMETERS (1/-) 25 amp. L.R. 240v. A.C.
85/- ea. P.P. 5/-.

QUARTERLY ELECTRIC CHECKX METERS, 40 amp
240v. A.C., 20/- ea. P.P. 5/-.

www americanradiohistorv.com

ea. £1 per doz.

SUB-MINIATURE REED RELAYS (1in.x }in.). Weight
+ oz. Type 1, 960 ohm, 3/9v. 1 make. 12/6 ea. Type 2.
1800 ohm, 3/12v. 1 make. 15/- ea.

PRECISION CAPACITANCE JI1GS. Beautifully made
with Moore & Wright Micrometer Gauge. Type 1, 18.5pf-
1220pf. £10 ea. Type 2. 9.5pf-11.5pf. £8 ea.

STC CRYSTAL LOCKED OSCILLATOR (Synthesiser).
1K/¢c-20M/c. Output O dbm. 80 db att. in 1 db steps.

Precision crystal oven. Locks osclllator at each 100K/c.
Separate locked oscillator from 0-100K/c. £150 in excellent
condition.

PATTRICK & KINNIE

81 PARK LANE * ROMFORD - ESSEX
ROMFORD 44473
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231kW FAN HEATER

Three position switching to sult
changea in the weather. 8witch up
for full heater (2)kW), switch down
for half heat (14kW), switch central

DIGITAL CLOCK

An imposing instrument idea) for modern receptinn
centre or for ¥ i defini a

Directors offi y a
showplece to create interest and efficiency—maine
frequency controlled so always keeps right time without
ad in black semi-matt perspex case—made

blows cold for Ty
adjustable thermostat acta as auto
control and safety cut-out. Complete
kit £3.15.0. Post and ins. 7/6.
Made-up model £4.5.0. Post and
ina. 7/6.

FLUORESCENT CONTROL KITS

Each kit compriaes seven it2ms—Choke, 2 tuhe ends,
starter, starter holder and 2 tube clips, with wirlng
Instructions. Suitable for normal fluoreecent tubes or
the new “"Grolux’’ tubes for fish tanks und indoor piants.
Chokes sre super-silent. mostly resin filled. Kit A—
15-20 w, 19/8. Kit B-—30-40 w. 19/8. Kit C—80 w.
£3/6. Kit E—63 w, 18/6. Kit MF1 Isfor 6in., 8 in. and
12in. miniature tubes, 19/8. Postage on Kits A and B
4/6 for one or two kita then 4/6 for each two kits
ordered. Kits C. D and E 4/8 on first kit then 3/6 for
each kit ontered. Kit MF1 3/6 on first kit then 3/6 on
each two kits ordered.

BLANKET SWITCH
Double pole with neon let into side so luminous
in dark, ideal for dark rooru light or for use with
witerproof element—new plastic case. 5/6
each, 3 heat model 7/6.

BLANKET SIMMERSTAT

Although lnoking like, and fitted an, an ordinary
blanket switch, this is in fact 4 device for switching
the blanket on fur varying time periods. thus giving a
complete control from off to full heat. Also suitable for
controlling the temperature of any other appliances
using up to 1 amp. Listed at 27/8 each, we offer
these while our wtocke last at only 12/8 each.

———=——— REED SWITCHES

Gliass encased, switches opernted by external maguet—gold
welded contacts. We can now offer 3 typen:

Hn. long x app y §in. dl ter. Wil
make and break up to }A up to 300 volta. Price /8 each.
24/~ dozen.

Standsrd, 2in. long x 3/16in. dlameter. This whl break

currents of up to 1A, voltages up to 250 volts. Price @/- each.
18/- per dozen.
Flat. Flat type, 2in. long. just over 1/18in. thick. approxi-
mately }in, wide. The 8tandard Type flattened out, so that
it can be fitted into a amaller space or a larger quantity may
be packed Into a squage solenold. Rating 1 amp 200 volts.
Price §/- each. £3 per dozen.
Bmall ceramlc magnets to operate these reed awitches
1/3 each. 182/- dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not ex-equipment.
100 mfd. 25v., 1/3 each 12/= doz.
200 mfd. 25v., 1/8 each 15/= doz.
500 mid. 12v., 2/= each £1.1.0 doz.
1000 mfd. 12v., 3/~ each £]1.10.0 doz.
5000 mfd. 12v., 4/9 each £2.8.0 doz.
10,000 mfd. 6v.. 5/9 each £3.0.0 doz.
10,000 mfd. 15v.. 8/8 each £4.10.0 doz.
15,000 m{d. 10v., 10/8 each £5.0.Q doz.
60,000 mfd. 8v., 22/= each £10.0.0 doz.
70.000 mtd. 13v., 40/= each £20.0.0 doz.

TELESCOPIC
AERIAL

For portable, car radlo or
transmitter. Chrome-plated—
uix mections extends from 7§ to 47in.
Hole in bottom for GBA screw. 7/6.

. TOGGLE SWITCH
/! amp 250v. with tixing ring.
each 15/= doz.

1/8

80 OHM BALANCED
ARMATURE EAR PIECE
Usable as microphoue or loudspeaker. 4/ each.

MINIATURE EAR PIECE
As used with Imported pocket radios. 1/@ each 15/= doz.

ISOLATION SWITCH

20 Amp D.P, 250 Volts. 1dea! to control
Water Heater or any other appliance. Neon
fudicator shows when current i« on, 4/8
48/~ per dozen.

FLEX BARGAINS

Screened 3 Core Flex. Each core 14/0076 Copper PVC
Insulated and coloured. the 3 cores laid together and metal
braided overall. Price £3.15.0 per 100 yds. coll

15A 3 Core Non-kink Flex. 70/0076 Insulated coloured
cores, protected by tough rubber sheath, then black cotton
braided with white tracer. A normai domestic flex an fitted
to 8kW firen. Regular price 3/ per yd. 50 yd. coil £4, or
cut to your length 2/+ per yard.

10A 3 Core Non-kink Flex. As above but cores are 28/0076
Copper. Normal price 2/6 per yd. 100 yd. coil £7.10.0.
or cut to your lengih 1/8 yd.

6A 2 Core Flex. As above, but 2 cores each 23/0076 ne used
tor VacuumCleaners, Electric Blankets,etc. 39/6 100 yd.coll.

15/20 AMP CONNECTORS
Polythene insulated 12.way strip.
2/8 each 24/- doz.

13 AMP FUSED SWITCH
Made hy G.E.C. For connecting water
heater etc., into 13 amp ring main. Flush
type 3/8 each 30/- doz. Metal boxes for
surface mounting 1/6 each 15/= doz.

MICRC SWITCH
B amp. changeover cobtacts. 1/8 each

18/- doz.
with fixing lug. 1/9 each 18/= doz.

HEAT & LIGHT LAMP

275W. Internally mirrored bulb, with b.c. end for plugging
into lamp holder. 19/6 each plus 4/6 post and

SUPPRESSOR
CONDENSER TCC
.1 mfd. 250v. A.C. working metal cased

up. tested and guaranteed—offered for only the cost of
components £29.10.0. post snd insurance 10/-.

=
SOLDER GUN

A must for every busy man, glves almost instant heat: also Uluminates

Job. 100 watt 220/240v. 38/ (saves you over 30/°). post und ins. 4/8.

BI1G JOB 250 watt mode) 99/6 (saves you over £3.10), post and ins. 6/6.

MINIATURE EXTRACTOR FAN

Beautifully made by famous German Company. PAPST 8ystem,
230/240 A.C. Mains operated, size 3jin. x 3}in. X 2in. Made fot instru-
ment cooling but kleal to Incorporate in a cooker hood, etc. 85/~
P, &p. 29,

LAV
.

HORSTMANN ‘TIME & SET' SWITCH

(A 30 Amp Switch). Just the thing if you want to come home to a
warm house without it costing you » fortune, You can delay the
swltch on time of your electric fires, etc., up to 14 hours from
setting time or you can use the switch to give a boost on period
of up to 3 hours. Equally sultable to control processing. Regular
price probably around £5. Bpecial snip price £29/8. Pust and
ina. 4/6.

DISTRIBUTION PANELS

Just what you need for work bench or lab. 4 X 13 smp
sockety in metal box to take standard 13 amp fused
plugs. Supplied complete with 6 feet of heavy cable and 13 amp plug. Bimllar panels
advertised at £5. Our price: Kit of parts 39/8, plue 3/6 post and insurance. Made up 45/- plus
46 P. & 1,

24 HOUR TIME SWITCH

Maina operated. Adjustable Contacts give on/ofl per 24 hours. Con-
tacts rated 20 amps, Fepeating mechanism so ldeal for shop window
control, or to switch hall lights (anti-burglar precaution) while you
are on holiday. Made by the famous Bmiths Company. This month
only 39/8 complete with perspex cover, new and unused, plus 3/6
pustage and insurance, a real snip which should not be missed.

DOUBLE ENDED MAINS MOTOR

On feet with holes for screw-down fixing. To drive models,
oven, blower heater, etc. 10/~ each, plus $/6 post and Insurance.
6 or more post free.

DIAMOND H OVEN THERMOSTAT

Type 20 TH with capilliary tube and sensor, 20 amp A.C. type
an fitted to many cockers adjustable by control knob (mot
supplied). 12/8 eacb.

BATTERY OPERATED TAPE DECK

WIith Capetan control. This unit §» extremely well made and
Tensures approx. 6 x 5 x 2in. deep. Has three pinno key type
controls for Record, Playback and Rewind. Motor is a special
heavy duty type intended for operation off 4/5 volts. SBupplied
complete with 2 spools ready to install. Record Replayhead
in the sensitive M4 type Intended for uae with transistor,
amplifier. Price 79/6. Post and insurance 4/6.

PROTECT
YALUABLE
DEVICES

From thermal runway or overheating. Thryistors. rectiflers,
transistors, etc., which use heat-sinks can easily be pro-
tected; wlmply make the contact thermostat part of the
heat aink. Motors and equlpment genemally can also be
adequately protected by having thermostats in strategic
spots on the casing. Our contact thermostat has a cali-
brated dial for setting between 90°-190°F. or with & dlal
removed range setting ls between 80° to 800°F. Price 10/=.

ATLAS SLIMLINE FLUORESCENTS

THE TWENTYLITE
AND TWIN FORTY

A Fluorescent lighting unit made by the
famous Atlas company, with super sileat
polyester filled choke and rudlo sup-
pressed starter. The tube springs in and
out and the whole unit is beautitully
made and finlshed white enamel. Amaz-
Ingly economlcal. 1{ left on all the time
costs only one penny per day (uses }
anit). Measures 2ft. long. Is Ideal Kitchen, Bedroom. Hallway, Forch, Loft, etc. Don't
mins this amazing offer, 38/@ with tube. Assembled ready to inatall. ¢ ft. twin model
59/8. Post and Ins. 6/6 extru.

I WATT AMPLIFIER & PRE-AMP

5 transistora—highly eflicient made for use with tape-
head G4 but equally auitable for microphone or pick up.
Limited quantity 29/8. Full circuit diag. also shows
tape coutrols 5/-.

>

VARYLITE

Will dim Incandescent lighting up to 600 watt from full brilllance to out.
Fitted on M.K. flush piate, same size and fixing as atandard wall awitch so
may be fitted in place of thla, or mount on surface. Price complete In heavy
plastic box with control knob £3.19.6.

HI FIl BARGAIN

FULL Fl 12 INCH LOUDSPEAKER. This is undoubtedly one of
the finest loudapeakers that we have ever offered, produced by one
of the country’s most famous makers. It has & die-cast metal frame
and I8 strongly recommended for Hi-Fi load and Rhythm Guitar and
public addresa.

Flux Density 11,000 gauss—Total Flux 44,000 Maxwells—Power
Handllng 15 watts R.M.B.—Cone Moulded fibre—Freq. response
30-10,000 c.p.s.—specify 3 or 15 ohms—Main resonance 60 c.p.s.
—Chassis Diam. 12in.—12] over mounting luge—BafMe hole 1lin.
Diam.—Mounting holes 4, holes—}in. diam. on pitch circle, 113in.
disin.—Overall height S4in. A £6 speaker offered for only £3.9.6 plus
7/6 p. & p. Don’t mins this offer. 15in. 30 watt £7.19.6.

18ln. 100 watt £24.10.0.

TAGENTIAL HEATER UNIT

Winter Is coming but act today and you won't
dismay. This heater unit is the very latest type, moat
efticient, and quiet running. Is as fitted in Hoover and
biower heateras costing £15 and more. We have a few
only. Ce motor,  ZkW. t
and 1kW. element allowing switching 1, 2 and SkW,
and with thermal safety cut-out. Can be fitted
into any metal line case or cabinet. Only need on/oft
-‘iul&‘m/& Postage und insursnce 6/6. Don't
mins 8.
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MINIATURE WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—3 pole, 3 way—
4 pole. 3 way—2 pole, 4 way—3 pole, 4 way—
2 pole, 8 way—1 pole, 12 way. All at 3/8
each, 38/~ dozen, your assortment.

WATERPROOF HEATING
ELEMENT
26 yardas length 70W. 8ell-regulating
temperature control. 10/- post free.

INSTRUMENT MOTOR
WITH GEARBO X

Made by famous 8miths Company. Very

powerful, although only quite small. Overnil |
dimensions approx. 1{in. deep by 2in. dia.
Avallable with the foliowing speeds.

Revs. per day 2—8--12

Revs. per hour 1, 2, 4, 6, 12, 20, 30.

Revs. per minute 1, 2, 8, 4, 6, 8, 15, 30, 60. 17/@ each.

DRILL CONTROLLER

Electronleally changes apeed
from approximately 10 peve,
to maximum. Full pow
speeds by finger-tip
Kit Includes ull parin
everything and full
tions 19/6, plus 2/ 1»
nsurance, Made up 1
available 37/6 plus 2,

CONTROL
DRILL
SPEEDS

MAINS MOTOR

Precision made—as used In recr
decks and tape recorders—ideal ai
for extractor fans. blower, heater
New and perfect., 8nip at §/8. Pos:
3/- for first one then 1/- for eac
ordered. 12 and over post free.

ELECTRIC CLOCK WITH

25 AMP SWITCH @
Made by Bmith's, these units are as e

fitted to many top quallty cookers to )\
control the oven. The ciock s maing 4

driven and frequency controlied so it i
s extremely accurate. The two wmall \
dials enable switch on and off times to g *f

be accurately set. ldeal for switching

on tape recorders. Offered at only a —
fraction of the regular price—new and unused only 39/8,
less than the value of the clock alone—post and Insurance 2/9.

THERMAL CUTOUT

A miniatnre device {in. dia. on one screw fixing mount—
can be used for motor overioad protection—fire atwrm—
soldering Iron ewitch off. etc., etc.—15 amp contacts open
with flame radisut or conducted heat. 1/8 each, 15/-
doz. £5 100.

COPPER CLAD ELEMENT

1250 watts—4ft. long but bent to U shape, Ideal for over-
head heater—just mount reflector above. 12/8 each. plus
4/6 post. £8 doz. post paid.

0-000SmFd TUNING
CONDENSER

Proved design, |deal for straight or peflex
circults 2/8 each. 24/~ dos.

Battery Reccrd Plsyer. Made by Collaro. This is made up
on u unit plste with speed gelector and pick-up. The turn-
tahle is & heavy one and measures approximately $jin.
Pick-up Is fitted with the famons *Studio” cartridge.
Price 89/6, post and insurance 6/6.

E.H.T. Condenser. 28Kv. 0.001]1 mfd. Buitable for trans-
mitting test conditions 6A at 300k/c. Bakelite case.
18/6 each.

85 Watt Tubular Element. Very well made unit, The element
is wound on a porcelain former then encased in a brass
tube terminated with beaded leads 12in. long. Normal
mains voltage. Price 5/~ each or 54/= per doz.

Press to Make Switch. Double pole, 5 amp contacts or
can be used as single pole. 10 amp, contacts 250 volt
working. 8lugle hole fixing. 2/8 each, 24/= doz.

Door Switch. Contacts open when plunger ls depressed.
Preventa lights being left on. 15 amp contacts, 230 volt
working. Made by Arrow. 3/8 each, 38/= per doxz.
Rotary Appliance Switch. 16 amp, 230 volt on moukied
ceramic base. Operated by pointer knob (not supplied).
£/= each, 18/= per doz.

1/40th h.p. Motor. Made by the French (Cassor) Company.
This is an excellent totally encivsed motor, powerfui
enough to operate small lathe, drilling machine, washing
machine, etc. Its speed is 1,450 r.p.m. Made for normal
50 cycle, 230/250 volta mains, totally enclosed, size
24 x 3§in. dis. with lin. of }in. spindle, Price 19/68 plus
416 postage and Insurance.
Burglar Alarm Kit. Protect your home and family by
frightening away the intruder. With our circuit a mains
operated bell rings loudly directly the door or window is
opened. Kit comprises 12 reed switchen, 12 niagneta, relay,
mains transtormer and bell with circuit. Price 48/6.

THERMOSTATS

Type “A” 15 amp. for controlling room heaters, green-
houses, airing cupboard. Haws spindle for pointer knoba.
Quickly adjustable from 30-80°F, 9/ plus 1/- post. Buit-
able box for wall mounting. 5/—. Post and packing i/-
Type “B” 156 amp. This is 4 17in. Jong rod type made by
the famous Bunvic Co. Bpindle adjusts this from 50-530°F.
Internal screw nlters the setting, so this could be adjustable
over 30° to 1000°F. Suitable for controlling
furnace, oven, kiln, lmmersion heater or to
make flame-stat or fire alarm. 8/8 plus 2/6
post und insurance.
Type “D”, We call this
the Ice-stat as it cats
in and out at around freezing point. 2/3 amps.
Haa many uses one of which would be to keep the
loft pipes from freezing. if a length of our blanket wire (16yd.
10/=) is wound round the pipes. 7/6. Post and packing 1/-.
Type “E”, Thin in standard refrigerator thermontat. 8pindle
adjustments cover pormal refrigerator temperature. 7/8,
plus 1/- post.

Type “F", Glans encased for controlling the temp. of liquid —
particularly those in glins tanks, vats or sinks—thermostat
is heid (half submerged) by rubber nucker or wire clip—
ideal for fish tank develop: and chemical batha of
all types. Adjustable over range 50° to 150°F. Price 18/-,
plus 2/ post and insurance.

e scoaeTat

TUBULAR TYPE BY PHILLIPS
500W. 29/6 plva 4/6 post and insurance.
750 MICRO AMP MOVING COIL METER
2}in. Hush mounting, ex-W.D. 15/- each plus 8/6 post and
insurance for auy quabtity.

Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semi-conductors add /- post. Over £I
post free. S.A.E. with enquiries please.
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%ﬂ"" :PHONE AMPLIFIER

r(»

%p ) 59/6

Our Pﬂm Only
£7/1 5 /o Why not increase efficiency of Office, Shop
;nd Vgarehouse with this incredible De- LuL:;e
. 5 2 crtable Transistor TELEPHONE AMPLI-
Solve your (.:ommumca_tlon problems with this FIER which enables you to take down long
new 4-8tation Trans|stor‘ Intercom system  game as 4-Station Intercom for two-way instant con- telephone messages or converse without
(1 master and 3 subs), in de luxe plastic  versation from MASTER to SUB and SUB to MASTER.  holding the handset. A useful office aid. A
cabinets for desk or wall mounting. Call/talk/ Ideal as Baby Alarm and Door Phone. Complete with  must for every telephone user. Useful for
listen from Master to Subs and Subs to Master.  06ft. connecting wire. Battery 2/6. P. & P. 4 hard of hearing persons. Onjoff switch.
Volume Control. Operates on one g V.

Operates on one g v. battery. On/off switch. b

N - attery which lasts for months. Ready to
Volume control. Ideally suitable to modernise 7-STATION INTERCOM operate. P. & P. 3/6 in U.K. Add 2/6 for
Office, Factury, Workshop, Warehouse, Hos- Battery.

b 4 MASTER & s .
pital, Shop, etc., for instant inter-departmental gbmets Fully s ﬁgiggéom) h‘: S‘S'g:fke‘:‘:m Full price refunded if returned in 7 days.

contacts. Complete with 3 connecting wires,  Ca1) on Master identified by tone and Dilot lant . deall
each 66ft. and other accessories. Nothing suitable for Office, Hotel yHgspltal anldoFactoF:-y ¢#%Y WEST LONDON DIRECT SUPPLIES (W.W.),

else to buy. P. & P, 7/6 in U.K. Price 27 gns. P. & P. l4/6 in U.K. 169 Kensington High Street, London, W.8
RESISTORS Prices—per ohmlc value 10 oﬂ‘ 25 off 100 off
High stability. carbon film, low noise. Cabpless construction, molecular termination | Minlature (0-3W) X I |a/9 66/8
bonding. Subminiature (0-1W) lod 47 46/8
Dimensions (mm.): Body: ${W;: 8x28 ELECTROLYTIC CAPACITORS (Mullard ) -—10% to +50%

iW 10x4°3 Submlniature (nll values in pF)
Leads: 4V 32 684 125 250 400
10% ranges; 10 Ohms to 10 'Wezohms (E12 Renard Serles). 8- 4V f wi Gl 25 50 100 200 320
5% ranges; 4°7 Ohms to 1 Megohm (E24 Renard Series). 10V e i 4 18 32 64 125 200
Prices—per Ohmic value. 16V 3ea hot (20 10 20 40 80 125
each 10 off 25 off 100 off 25V .e .. 18 64 125 25 50 80
W 10% 2d. 1/6 3/3 10/4 40V ‘e e 1 4 8 18 32 50
W 5% 24d. 1/9 3/8 11/8 84V . .. 064 2-5 5 10 20 2
W 10% 2id. I/9 3/8 17 Price 1/4 1/3 1/2 1/ 111 72
W 5% 3d, 2/- 4/- 12/10 Small (all vnlucs In u.F)
CAPACITORS 4V 800 1,250 2.000 8,200
Subminiature Polyester filtm, Modular for P.C. mounting. Hard epoxy resin encapsula- | 6 N4 . .- 640 1,000 1,600 2.500
tion. Radlal leads. 10V e 400 840 1,000 1,600
+10% tolerance. 100 Volt working. 16V . . 250 400 640 1,000
Prices—per Capacitance value (uF) 25V e s 160 250 400 640
eac] 10 off 25 off 100 off 90V . . 100 160 250 400
0-001, 0-002, 0-005, 001, 002 ..  6d. 4/3 8/4 30/~ | 64V . .. 84 100 160 250
0-05 o el o4 .. Bd. 6/~ 12/6 41/8 Price 176 2/~ 2/6 3/=
0 l . .. .- .. lod. TN 15/6 50/- POLYESTER CAPACITORS (Mullard)
12 10/~ 20/10 68/6 Tubular 10%, 160V : 0-01, 0-015, 0-022uF, 7d. 0-083, 0-047 uF, 8d, 0-068, 01 uF, 9d,
Polys!.yrene film, Tubular, Axial leads. Unencapsulated +56% or +1pf tolerance, | 0-15 F. I1d. 0:22 uF, I/~ 0-33 uF, 1/3. 0-47 uF, 1/6. 0-68 uF, /3. 1 uF, /8,
160 Volt Working. 400V: 1,000, 1,500, 2.200, 3,300, 4,700pF. 6d. 6,800pF, 0-01, 0-015, 0-022 wF, 7d.
Prices—per Capacitance value (LuF) 0-038 uF, 8d, 0-047 uF, 9d. 0-088, 01 uF, 11d. 015 uF, 1/2. 0-22 uF, 1/6. 0-33 uF,
10, 12, 15, 18, 22, 27, 33, 39, 47, each 10 off 25 off 100 off | 2/3. 0-47 uF, 2/8.
56, 68. 82, 100, 120, 180, 220, SEMICONDUCT ORS: 0A5, 0A81, /9. OC44, 0C45, OC71, OC81, OC81D, 0C82D,
270, 330, 300 . n 79 24/~ | 2/-, OC70, OC72. 2/3. AC107, OC76, OC170, OC171, 2/6. AF115, AF118, AF117,
470, 560, 680, 820, 1 000 1. 500 6d. 4/~ 8/8 26/8 ACY19, ACY2l1, 3/3. OC140, 4/3. 0C200, 5/-. OC139, 5/3. QC25, 7/-. OC35, 8/-,
2,200, 3,300, 4,700, 5,600 - 5/- 10/10 33/4 | OC23, OC28, 8/3.
6,800. 8,200, 10,000, 15,000 .. Bd 6/~ 13/- 40/- | SILICON RECTIFIERS (0-5A): 170 P.I.V., 2/9. 400 P.I.V., 3/~ 800 P.LV., 3/3.
22,000 .. 9d. 6/9 18/- 45/4 1, 26081")(} }’) 13‘49 1. 500 P.L.V,, 4/-. (6A): 200 P.I.V., 3/-., 400 P.LV., 4/-, 600 P.L.V.,
SV_

POTENTIOMETERS (Carbon)

PRINTED CIRCUIT BOARD (Vero).
Superior gTade enclosed controls. Low rotational nolse. Body dia.. lin. Spindle. | o350 Maerix: 32in. x 2itn., 3/3. 54in. x 24in., 3/11. 31in. x 31in.. 3/11. 5in. x Sn.. /6.
Linear: 1K to 2M. (iW at 40°C). 0-1 Matrix: 33in.x 2¢in.. 4/-. 5in.x24in.. 4/6. 31in.x 32in., 4/6. 5in.x 32in.. 5/3.

Logarithmic: 5K to 2M. (}W at 40°C). SEND S.A.E. FOR 1969 CATALOGUE
Prices per ohmic value each 10 off 25 oft 100 off
2/- 18/4 41/8 150/

FANGES STERE FOTENTIOMETERS (Carber DUXFORD ELECTRONICS

Logarithmic and Linear: Bk +5k to 1M +1M,

Pri hmic value each 10 off 25 off 100 off

o et ol vl wen ' tgor  mor  amor 97/97A MILL ROAD, CAMBRIDGE
SKELETON PRE-SET POTENTIOMETERS (Carbon) o
High quality pre-sets suitable for printed circuit boards of 0-1in. P.C.M. 100 ohms to (Felenan; GEIIRRIL R, (RE0E) 8800
5 Megohms (Linear only). Mlénau;re: ({;SW::I'IWC.‘:‘ZO%ZEIOFéBgi )tSO% above M. (Visit us at our new Mail Order, Wholesale and Retail Premises)
Horizontal (0°7in +0-4in. P.C.M.) or Verti (0-4in. x 0-2in. P.C.M.). Subminiature: MINIMUM ORDER VALUE 5,_ C.W.O. Post and Packing 1[6

01W at 70°C. £20% below 2-5M. £30% above..

HIRE Livingston

ELECTRONIC Hire
TEST GEAR | oy 5670414

— calibrated and ready to plug in

www americanradiohistorv com
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S| [I/ELECTRONICS from PROOPS

New Science Projects combine fascination of Optics with Electronics.

INFRA-RED TRANSMITTERS
& RECEIVERS

INFRA-RED PHOTO RECEIVER — MSP3

Ultra sensitive detector/amplifier for infra-red (Gallium Arsenide) or visible light optical links
reception. Spectral response 9500 A. Robust. Cylindrical package is coaxial with incident light to
facilitate optical alignment and heat sinking.

8 5/' post free

MAX RATINGS

Total dissipation (in free air. Tamb = 25°C.)
Output Current Intensity 100mA. Voltage
—30°to +125°C.

‘Supplied complete with suitable lenses, full Technical Data and Application Sheets.
including Line of Sight Speech Link.

PHOTOCONDUCTIVE CELLS

CADMIUM SULPHIDE CELLS (Cds)

inexpensive light sensitive resistors which require only simple circuitry to work as
light triggering units in a wide range of devices, such as: flashing or breakdown
fights, exposure meters. brightness controls. automatic porch lights, etc. Not polarity
conscious — use with A.C. or D.C. Spectral response covers whofte visible ight range.

100mw. Derating Factor 2mw/°C.
.25V. Operating Temperature from

MKY101-C

Epoxy sealed. § in. diam. x j In. thick. Resistance at 100 Lux —500 to
2.000 ohms. Maximum voltage 150 A.C. or D.C. Maximum current
150 mw. 10/6 post free

MKY71

Glass sealed with M.E.S. base. Glass envelope 4 in. diam.. overll
length 1 in. Resistance 8t 100 Lux — 50 Kohms to 150 Kohms. Maximum
voltage 150 A.C. or D.C. Maximum current 76 mW. 86 post free

PHOTOGENERATIVE CELLS

Selenium cells in which light energy is converted into electricity directly measurable
on microammeter or used with amplifier as light trigger for alarm and counting

Unique devices in a brand new electronic field that can be exploited in a wide range

of applications. Miniaturized construction and solid state circuit design is combined

with outstanding modulation and switching capabilities to provide Infinite possibili-

ties as short distance speech and data links, remote relay controls, safety devices, |
burglar alarms, batch counters, level detectors, etc., etc.

GALLIUM ARSENIDE LIGHT SOURCE—MGA 100

Filamentless, infra-red emitter in a robust. sealed Cylinder coaxial with beam to facilitate optical

alignment and heat sinking,
@ 35 /- posttree

400mA. Forward peak curent I max." (pk)

MAX RATINGS 64
7.5mw/C.

Forward current IF max." D.C.
Power dissipation® 600mW. Derating factor for Tams greater than 25°C
Reverse voltage Vg max  1-0V.

*When mounted on an aluminium hest sink 1in. x Yin. x }in.

Supplied complete with suitable lenses. full Technical Data and Application Sheets,
including Line of .Sight Speech Link.

FIBRE OPTICS

Highly flexible tight guides that transmit light to inaccessible places as essily as
electricity is conducted by copper wires. Fibre optics make it possible to control,
miniaturize. split, reflect or transfer light from one source to many places at once
and to operate photo devices, togic circuits, or illuminate in ways never before pos-
sible. Proops offer both glass fibre optics or inexpensive Crofon plastic fibres for
hundreds of experiments or serious applications in a fascinating new science.

RANK TAYLOR-HOBSON
ENGINEERS KITS

Basic fibre optic components that demonstrate
new ways of employing light in serious appli
cations. Two kits are avaitable : each contains
high-grade glass-fibre light guides consisting
of thousands of fibres tightly bundled in
flexibie sheaths with ferruled. opticsliy polish
ed ends. together with connecting and light
source components. Each is supplied complete
with card wallets containing technical and
application data

KIT 2 £28 Post Free

Contains: 3 mm. x 18in., 6 mm. x 12 in. light
guides ; 1.5 mm_"Y" guide with two 12in. long
talls; 24 In. long 12 exlt component lor coding
or punched card applications, 24 in. lengths of

KIT1 £16 Postfree

Contalns 1 1.5mm.x24in..3mm.x18in.. and
6 mm. x 12 in. light guides, plus 24 In_ long x
2 exit ;:omponem tor punched card or coding

devices, luminous fluxmeters, exposure meters. colorimeters, atc., Spectral r
covers vislble light range.

ns.  Also  battery operated light
source, 2-way ‘Y’ adaptor with non-random
separation, and 3 mm./3 mm. and 3 mm
1.6 mm. connectors,

Crofon 64 filament and monofilament plastic
light guide. Also, coherent solids consisting of
25 mm. diam. field flattening lens. 6 mm. x
12 in. image_ conduit with polished ends,
4 mm x 25 mm. image invertor. Complete with
2-way adaptor, fibre optic torch and batterles,
3mm./3mm. and 3mm./1.5 mm. connectors,

Type 1—1; x 1% in. Output 1 mA at 056 volts at 1’._000

ost free 3

I-p ® Special offer of IMAGE FIBRESCOPES £5 roscriee ®

Between 50.000 and 60.000 coherently arranged. 15 micron glass fibres that provide
{with appropriate optics) perfect visual inspection into otherwise inaccessible areas.
Originally made by Rank Taylor-Hobson for use In industrial and medical fibrescopes
at £72 each, these have slight. superficially imperceptible faults and are assembled in
transparent. lay-flat tubing instead of opaque. tlexible conduit., as usual. Ends are
ground. polished and metal capped. Absolutely ideal for demonstration in Schools and
Technical Colleges and for many other applications that require highly sophisticated
means of access to enclosed, difficult to get at places. Length overall: 3 ft. Cross
sectional area: 3x3 mm. Resolution: 10 LP/mm. to 20 LP/mm.

LOW COST CROFON FLEXIBLE LIGHT GUIDES

Newly developed plastic light transmitting media by
Dupont, which can be used for both serious projects and
inexpensive prototype work. Ends can be ground flat,
dyed or capped with epoxy resin. Temperature ranga
—40° to + 170°F. No loss of light through bending
12 page Data and Applications booklet supplied
free with each order. Types avalilable:

Type 3—100 x 50 mm. Output 4 mA at 0.6 volt at 1,000
22}6 post free

Compact assemblies of reed switches and operating colls that permit the design of an infinite variety

of multiple switch circuits in an extremely small space. They eliminate lhe bulk and open contact

d.sadvanlage of eleclvo-mec ical relays ; her ally sealed longlite Muiti-strand- 64 special plastic fibres
i Small h to combine with selid-state components on printed circuit boards. Ideal for tightly bundied together in a tough, flexible

switChing matrices, bmary kits. control systems, etc. These were removed intact from highly ex- conduit. 8/6 per foot. Minimum order
ive computer h and are g d to be in perfect working order. Each capsule two feet, 17/-p &p 1/6

cnnslsls of a rare-metal screened. 24 volt DC operating coil on a nylon former with one detachable

end for the removal and replacement of reed switChes.

Monofilament- single 0:040° plastic fibre
which is speclally useful for light indication in
confined spaces. 4/- per foot. Minimum
order three feet,. 12/-p & p1

RCA TRIAC — CA40432 45/- post free

Suitable for light dimming and motor control circuits

Gate-controlled, full-wave, A.C. silicon switch with integral trigger that blocks
or conducts instantly by applying reverse polarity voltage. Suitable for A.C
operation up to 250 volts: controls curents up to 1440 watts. Size only § in
diam. x % in. high. Complete with heat sink. data and applications
information,

Types avallable
R/C2 Tworeed switches, contacts normally open. Size overall: 1§ x { x §in 5 - post free

R/C4 Fourreed switches, contacts normally open. Size overall: 1§ x jx §in 10/- post free
R/C6 Sixreed tches, 4

PROOPS

lly open, 2 ily closed.|Size overall . 1dx 1§ x §in

15/-lpost free

52 Tottenham Court Road, London WIP OBA
Telephone: 01-580 0141

Proops Bros. Ltd.,

www.americanradiohistorv.com


www.americanradiohistory.com

a72

Wireless World, January 1970

KING OF THE PAKS Unequalled Yalue and Quality QUALITY-TESTED PAKS
; 6 Matched Trans. OCA4/45/81/81D .. 10/-
NEW BI-PAK UNTESTED L e 5 LR - 10~
18 White 8pot RF Trans. PNP 0/-
SEMICONDUCTORS 5 Silicon Rects. 3 A 100-400 PIV. 0/-
DEPT. ww 2 10 A 8illicon Rects. 100 PIV 0/
2 OCL 140 Trans. NPN Bwitching O/~
’ . . TESTED SCR’S OTHER MONOLITHIC INTEGRATED CIRCUIT | 1 12 A 8CR 100 PIV 3
Batistaction GUARANTEED in Every Pak, or money hack. Pl’vl A 7? lGA o DEVICES AMPLIFIER AS USED 3 8il. Trans. 28303 PNP . 85_
Puk No 25 78 30/- 5';,?6‘- Z Pl IN ‘P.E’ PROJECTS 4 Zener Diodes 250mW 3-12V . 0/
W N each. 1
UL 120 Glass Sub-min. Generu! Purpose Gennanium Diodes.. _10/- | |33 yg A 10’6 g" This device is a Iy (e e ered [ Rz R DT ??,,Y - klin
U2 60 Mixed Germapium Transistors AF/RF. ............. 0= | 200 12/8 15/- 20,_ 65/~ | 5iC. that acts a combined | foliowing: 8L402- 3 IC10 | 4 High Current Trans. OC42 0/~
T3___ 76 Germanium Gold Bonded Diodes sim, OA3, OA47.. .. 300 15/~ 20/= 3B/ — | trrrer irenit far ronten. | #nd 1C403. Each circuit | 2 Power Trausistors 1 0026 1 0C3 0/-
Us 40 Ger Transistors like OC81, ACI28. 400 17/8 25/- 85/= 80/~ | ing s triac, It is designed | DCOTPOrAtes a pre-amp and | 0 Blicon Rects. 400 P1V 250mA 0/=
U5 60 200mA Sub-min, 8il. Diodes. 500 30/~ 40/- 45/- 85/- | ¢, Dulte wthe) (FAbe Jadn & class A.B. Power amp stake : OWP 5T’lr‘mum8r(,:‘20 e 0/-
i 600 = 5 . i capable of dellvering up to ower Trana. 0/=
U6 40 Bilicon Planar Transistors NPN sim. BRY03A, 2NT06. 00 _— 40/ 500, _— | thyristor 'I“ the polnt ':" 3 watts RMS. Fully tested |10 0A202 Bil. Diodes Bub-min. 0/-
U7 16 Billcon Rectifiers Top-FHat 750mA up 1o 1,000V SIL. RECTS TESTED | i fsupply voltage. afd | ind guaranteed. Supplied 2 élu)uTNohe Trans, NPN 2N9¥9/30. 0/
U8 50 8il. Planar Diodes 250mA OA/200/202 Pl%’i?-mA 3'A 104‘ 30A frequency interference and dﬂh.w'mdmm‘dem"s 8 oAslril)l;‘;de,, = __B 0.Zse g{:
T9 20 Mixed Voits | watt Zener Diodes. - : : 100 13 %8 43 818 | ynen used with resistive | ouR" LowEST PRICE | 4 OCT2 Transistors 10~
TI1 50 PNP Silicon Planar Transistors TO-5 sim. 2N1192. .. 200 19 4/~ 4/8 20/ | p1ap1 siticon Unbiaterat | 23% ©*Ch: 10 up 21s. each. 4 gﬁm Tﬂm‘sl-w" -10/-
T12 12 Bikicon EPOXY BY126/127.. 300 2/3 4/6 66 22- awitch 100 aby BI-PAK MONOLITHIC | ; oml:;;ccunfno. Pllc:viood'&‘; : 8;:
013 30 PNP-NPN 80, Transistors OC200 & 28104 500 %;9 3}9 gig :2;‘3{: A 8ilicon Planar, mono- ?T‘%Pg-';'*:%s 5 GET883 Trana. Eqvt. OC45 0/-
014150 Mixed Bilicon and Germanium Diodes. - - 600 3/3 @/9 9/~ 37 | puhic Integrated - cireull | pprgec, O-peral:h:n)nl wmp- | 2 23708 8U. Trane. 300 Mcfs. NPN .. 10/
U15__ 30 NPN Silicon Planar Transistors TO-5 sim. 2N697.. .. 800 3/8 7/8 11/- 40/- cmm:,_m,m:_ h'“f ':‘f:hc.“n litier, 15/- each 4 g::}l Pl sty o (LEE0 0/-
U16__10 3-Amp Silicon Rectifiers 8tud Type up to 1000 PIV.. 10/~ }383 352; 11;3 1%,’0 50/~ | wnode gate and & bullt-in | BP701C, Operationsl amp- | ¢ 1No14 ail Diades 75 PIV 75mA . ... 1o/
T17__30 Germanium PNP AF Trandistors TOS like ACY 17-22. 101 1200 6/6 11/6 15/- — | ““Zener diode between 'p‘ﬂ:)' {;l‘ahef::“ out- | 8 0495 Germ. Diodes Sub-min. IN69. . 10/-
U168 86 Amp Bilicon Rectifiers BYZ13 Type up o 600 PIV_. 10/~ | FOLL BANGE OF ZEKER | fate and ssthole. POl | 5205, Gperational amp- | & SEN Germ- Trane. NKTI73 Eavt. |
T19__30 Silicon NPN Transistors like BCI08.. . 0~ | VOLTAGE RANGE 2-16v. | cults svailable on request. | lifier (with direct out-Y 3 0C32 Pover Trans. Germ. ... . . . o
02012 1.3-amp Bificon Beotifiers Top-Hat up to 1,000 FIV_.__10/- | 400mV (DO-7 Case) 2/8en. | “oasozo BOA (B5A) | Blr), ot oo e B ampii. | 2 0C20 Power Trans. Germ. .......... 10/~
021 _ 30 A.F. Germanium alloy Translstors 26300 Berles & OCT1_10/- | 153 (Top-Hal) .. 3/Gea. | 1INEAR INTEGRATED fler, '18/~ Pl § ¢ ACI128 Trans. PNP High Galn . ..... 10/-
23 10 1-amp Qlass Min. Billoon Rectificrs High Volts. .. = D ke et ey CIRCUITS BP55),  Sgenehiale wide TR S NP o
T23 30 Madts like MAT Beries PNF Transistors, ..., .. [0/- | marked, Btate  voitage | ‘Umo  Tower Amplfier, | h“,"““‘“" 14/- each. | 7 CG62H Germ, Diodes Eqvt. 0A71.. 10/-
U490 Germantum 1-amp Rectifiers GIM up o 300 PIV... 7= | required. : - Amplider (105 & leady, |2 AF116 Tspe Tra 2
U2 25 300Mc/s NPN Bilicon Transistore ZN708, BSY21. i-| BRAND NEW TEXAS |} .. 0 PREE {voltageor current amp.), | '3 :3:;;‘3,“,,:";.;’,1"%: il
U36__30 Fast Switching Bllicon Diodes like IN914 Micro-min. - | GERM. TRANSISTORS o iy 12/8 each. 4 Bilicon Rects, 100 P1V 750mA’
U28  Experimenters’ Assortment of Integrated Circuita, untuted %’%:ﬂd Gulrmt;:edv'r orders valued £4 or FAIRCHILD (U.5.A.) 3 AF117. Trams. iisbiee. misoos
Qates, Flip-Flops, Registers, etc., 8 Assorted Pleces 20111 8 2a3nA 087[ over. RTUL MICROLOGIC 7 OC81 Type Trans.
U290 10 1 amp BCR's TO-5 can up to 600 PIV CRAI/25-600. 0-| T2 s 2a37¢ ocs INTEGRATED CIRCUITS | 3 0OC17] Trans
2 PLEASE NOTE. To avoid | Epoxy case T8:5 lead | 5 2N2926 8il. Epoxy Trans.
U30__10 Plastic 8llicon Planar trans, NPN 2N2924-2N2026. ... 10/- ] T3 8 2G3744A OC8ID | ., vtyrther increanedPostsl | temp. range 15°C. to 85°C. | 7 OC71 Type Trans.
T31 20 8. Planar NPN trans. low nolse Amp 2N5707. il (T3 3 jaasala) Fooe. Charges o our Customers | ULY00, Buffer, 10/8 each. | 2 28701 Bil. Trans. Texas ... ..., .
U32_ 25 Zener diodes 400mW D07 case mixed Volts, 3-18.... _10/-f T6 8 20344A OC44 gfll;i’ gmt?llren-;-o o |'§°:px°"-' U:‘:L" 1 ga-l ;':wlnm-t g }3 Xo;:) (;Le}:xle‘;-scuoonmw ik
. — . y Ref P08 TVice” 3 . Rectas. 5 .
U33 15 Plastic case 1 amp Bilicon vectifiers 1N4000 serles. ... 10/-| 77 8 203484 0043 which is second to none, we | UL923 J-K-fip-iop, 14/- [ 3 BC108 Sil. NPN High Gain Trans... 10/-
U34__30 8il. PNP alloy trana. TO-5 BCY26, 28002/, o-|118 3§ 20%2 W ‘?Sl’%rz have re-organized and each. 1 2N910 NPN 8il. Trans. VCB100 10/~
U35 25 Bil. Planar trans. PNP TO-18 2N2606........ 0- | TI0 8 20317 AF1I7 streamlined our Despatch | Complete data and circuita § 2 1000 PLV 8il. Rect. 1.5 A R53310 AF 10/-
U365 80, Planar NPN trans. TO-5 BFY50/51/53.. 0/~ All 10/- each PAK S0 AL Tyouts send.g A b pot kol Ll e o WU ) T
T37__30 8U_alloy trans. 80-2 PNF, OC200 28322. 0/- | 7%2080 NP SIL_ DUAL | Your orders together with | pnced 2 Sli. Power Reota BYZ13 100 1Y
U38~_ 20 Fast Bwitching Bil. trans. NPN, 400Mc/s 2N3011 10/- | TRANS. CODE  Diépy | your remittance, direct to MULLARD L.C. 1 8ii. Power Trans. NPN 100moja.
US9 30 RF Germ, PNP trana. 2N1303/5 TO-5. 10/- | TEXAS. Our price 5/- ea. ‘B‘::p:‘t':;?;;:::m::f s AMPLIFIERS . ;Kzol[l; R s . g;-
— —— . . (ene C! ub-m -
4010 Dual trans, 6 lead TO-5 2N2060. p 0/~ | 120 veB NIXIE DRIVER | postal address: BI-PAK ,.,.3:“73,"_”:’;:“’"‘“ P | | 2Nils2 PNP Epltaxial Pianar Sil. 13/-
U4l 30 RF Germ. truns. TO-1 OC45 NKT72..... 2 10 - | TRANSISTOR. 8im. B8X21 EMICONDUCTORS, Des- | TAA263, Linear AF ampli- | 3 2N697 Epitaxial Planar Trans. 84... 15/-
Ui2 10 VHF Genm. PNP trans. TO-1 NKT667 AFI117...... 10/~ | £ Ci07. 2N1893 FULLY | pateb Dept., P.O. Box 8, | ‘fier, 18/g each BlO sy fpma s Tk Euwe - OCTL I
TESTED AND CODED | WARE. HERTS. Postage | TAA%93, General purpose | 1 Unljunction Trane. 2N2646 5/-
ND120. 124 3/8 each. | and packing stili 1/- per amplifier, 21/- each. 2 8iL Trans. 200 Mc/s. 60Vcb ZTSS/M 5i=
To-5 N.P.N. 25 vp §3/- ea order., Minimum order 10/-. ‘ 1 Tunnel Dlode AEY11l 1050 Mc/l 5i-
‘Cx:)d: N:s.ﬂentioned n&ove a;e given as 8 guide to the type of device in 2 2N2712 8il. Epoxy Planar HFPE226 15/
e Pak. e devices themselves ure normally unmarke 8 BY 100 Ty;;e 8il. Rects. . . o o/:
26 B8U. and Germ. Trans. Mixed, all
mnrked, New . o i 0
NO EXCUSES! NO DELAYS! FROM STOCK!

INPUT 230 v. A.C. 50/60 PN AR AW AT 4

OUTPUT VARIABLE 0/260 v. A.C. :, Double Wound 1’

BRAND NEW. K ices i 3 4

| the country. All Tyepeer:“(tan:ns‘pe:relsr)‘ ‘: Varlable 1’

| from § to 50 amp. avallable from stock. " Transformers 1’

| 0-260 v, at | amp. .... £510 0 " Fully isolated, low tension Secon- ‘:

0-260 v.at 2-5amps. .. £6 15 0 1’ dary winding. Input 230 v. A.C. (

0-260 v. at Samps. .... €915 0 | § QUIPUT coNTINUOUSLY ¢

| 0-260 v.at 8amps. .... £14 10 0 | § 0-36v. at 5 amp. £9.12.6— S

0-260 v. at 10 amps. ... £18 10 0 :, 2 E -p é‘p 8/6 S

0-260 v. at 12 amps. ... £21 0 0 g X {

0-260 v. at I5 amps. ... £25 0 0 :: o e

50 AMPS 8:328 : :: 392"3‘1215 s v 2:-];; g g 1’ These fully shrouded Transfor- :’
: . ps. . ‘) mers, designed to our specifica- )

0-260 v. at S0 amps. ... £92 0 O 1’ tions, are ldeal!y suited for Educa- "

B s 20 DIFFERENT TYPES AVAILABLE | @ el ecicois o LsbeTuitory
q * FOR IMMEDIATE DELIVERY. e Bt O o e

S5Amp.AC/DC
VARIABLE
VOLTAGE

OUTPUT UNIT

fnput 230 v. A.C.
Qutput 0-260 v. A.C.
Qutput 0-240 v. D.C.
Fitted large scale am-
meter and voltmeter.

INSULATION
TESTERS (NEW)

Test ¢o LE.E.
Spec. Rugied
metal con-
struction,
suitable for
bench or
field work,
constant
speed clutch.

u‘ '

f,v'" "}n 5",‘_' Neon Indicator, fully
6in. Weight | fused. Strong attrace
6lb. tive metal case |5in. X

83in. X 6in. Weight 24
Ib. [Infinitely variable,
smooth stepless voltage
variation over range.
Price £38 plus 30/-p.&c.
Similar in appearance
to illustration below.

500 VOLTS, 500 megohms.
Price £28 carriage paid.

1,000 VOLTS, 1,000 megohms,
£34 carriage pald.

OPEN TYPES

YAN DE GRAAF

CONSTANT

LATEST TYPE SOLID STATE
VARIABLE CONTROLLER

PV TV T N
A A A e o o o o g — e o

) 36 volt 30 amp. A.C. or D.C. §

Designed for Panel ELECTROSTATIC
Mounting.

Input 230 v. A.C. 50/60 GENERATOR
Output variable. fitted with
0-260 v. £ 100 ;nozoi—zgrlve
famp ..... - ™
| amp. ... £5 100 | & j’ P |
potential
2{ amp. .... £6 12 6 |of approx. 50,000 volts.
P. & P. 7/6 Supplied absolutely com-
t AMP | AMP. plete including acces-
° sories for carrying out a
¢ number of interesting

SERVICE TRADING COMPANY

experlments, and full
instructions. This instru-
ment is completely safe,
and Ideally suited for
School demeonstrations.
Price £7/7/-, plus 4f

P. & P. L't. on req.

VOLTAGE
TRANSFORMER

Input
185 -250
v. A.C.
Output
constant
at 230 v. AC.
250 wart.
metal case.
signal lamp. Rubber
feet. Weight (71bs.

Capacity
Attractive
Fitted red

Pr;ce {II/IO/ P. & P.

www. ame

tdeal for Kighting and heating cire
cuits, compact panel mounting. Built
in fuse protection. CONTINUOUS-
LY VARIABLE.

fnput 230v AC output 25-230v AC
5 amp model £8. 7. 6

10 amp model £13. 5. O

SPEEDIVAC HIGH VOLTAGE
HIGH FREQUENCY GENERATOR

input 100/110 volts or 200/250 volts AC/DC
Output 19KV varlable. ldeal for testing insu-
fation, vacuum, leakage path, gas discharge
lamps, neon etc. A useful ozone and HF supply.
Manufactured by Edwards High Vacuum Lted.
Brand new in maker's polished wooden carrylng
case. Offered at fractlon of maker's price.
£10.0.0 plus 7/6 p. p.

PO OO O OO OO
NN g

PP
N N NN

) Variable L.T. Supply Unit
I2h2'01240v.AC

OUTPUT
CONTINUOUSLY “==

©c

e

VARIABLE 0-36 v.

Fully

isolated. Fitted in robust

metal case with Voltmeter, Am-
meter, Panel Indicator and chrome

handles.
fused.
Industrial use. £55 plus 40/- p. &

Input and Output fully
Ideally suited for Lab. or

¢

NI NI NS
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SERVICE TRADING CO

LIGHT SENSITIVE SWITCHES
Kit of parts including ORP.12 Cadmium
Sulphide Photocell. Relay Transistor and
Circuit. Now supplied with new Siemens
High Speed Relay for é or 12 volt oper-
ations. Price 25/-, plus 2/6 P. & P.
ORP. 12 and Circuit 10/6 post paid.

220/240 A.C. MAINS MODEL
incorporates mains transformer rectifier and special
relay with 2 X S5 amp. mains c/o contacts. Price inc.
circuit 47/6, plus 2/6 P. & P.

LIGHT SOURCE AND PHOTO CELL

MOUNTING G@EE
Precision engineered light source

with adjustable lens assembly and
ventilated lamp housing to take

MBC bulb. Separate photo cell mounting assembly for
ORP.12 or similar cell with optic window. Both units
are single hole fixing. Price per pair £2/15/0 plus 3/6
P.&P,

PRECISION INTERVAL TIMER v

From 0-30 seconds (repetitive). Jewelled [ 9‘;

balanced movement.  Lever re-set.
Operates 230 v, A.C. 5 amp. c/o micro-
switch. Ex. equipment; tested. 17/6, plus
der st

A.C. CONTACTOR

2 make and 2 break (or 2 c/o) 15 amp.

contacts.  230/240 v. A.C. operation.

Brand new. 22/6 olus I/- P, & P.

s e S — — ———— vt i o——
SEMI-AUTOMATIC “BUG' SUPER SPEED
MORSE KEY
7 adjustments,

| speed adjustable
high as desired.

- <
precision tooled, 7
10 w.p.m. to as
Weight 2{lb. £4/12/6 post paid.

DRY REED SWITCHES

2 %X lamp Dry Reeds (makes contacts) mounted in 870
ohm 9-18v coil. Size 3In. X 3}in. X fin. New. Price
8/6 per pair. Post Paid.

6 of the above mentioned units (12 Reeds, 6 colis) fitted in
metal box. Size 4in. X 3}in. X 1}in. Mfg. by Elliott Bros.

New 45/- each. Post Paid.
- — [y — e — —sayame
Telephone Dials (New) 14/6d. Post Pald.
M/ 34R SILICON SOLAR CELL
% AY ~J 4 X .5 volt unit series con-
\U'\* ¥ | nected, output up to 2 v,
g / at 20 mA. in sunlight,
/\ q 30 times the efficiency of
selenium. As used in power
Earth Satellites, 45/-. P, & P. 1/6d.
 e— —— G G s S SRS SRS SnSt) S g S—— ——
AUTO TRANSFORMERS. Step up, step down.
110-200-220-240 v. Fully shrouded. New. 300 watt
type £3/10/- each, P. & P. 4/6. 500 watt type £4/12/6 each,
P. & P._6L6. 1,000 watt type £5/15/- each, P. & P. 7/6.
— — s S s i iy Sy S e S
RING TRANSFORMER 7%
Functional Yersatile Educational
This multi-purpose Auto Transformer, with
large centre aperture, can be used as a Double
wound current Transformer, Auto Transformer,
H.T. or L.T. Transformer, by simply hand wind-
ing the required number of turns through the centre opening.
E.g. Using the RT.100 V.A. Model the output could be wound
to give BY. @ |2}a., 4V. @ 25a., 2V. @ 50a., etc.
Price: RT.I00VA 3,18 turns per volt, £2 5 0+43/6 p. and p.
RT.I00VA 2.27 turns per volt, £4 4 045/6 p. and p.
RT. IKVA 1.82 turns per volt, £6 J0 046/6 p. and p.
DEMONSTRATION TRANSFORMER
(STENZYL TYPE)
Two removable coils are
tapped at 0, 110, 220 volts,
and 6, 12, 36 volts respec-
tively. A composite appar-
atus designed for class demon-
stration. Electro magnetic
induction, jumping ring,
induction lamp, relationship
betweep field intensity and
ampere. turns, induction
melting, are just a few of the possible experiments. New
modified model. £14/10/-. P, & P. 10/-.
L.T. TRANSFORMERS
All primaries 220-240 volts.
Type No. Sec. Taps

Price 5
I 30,32,34,36 v.at Samps. ,....... £4 0 6/~
2 30, 40, 50 v. at 5 amps. .... €6 5 0 6/6
3 10, 17, 18 v. at 10 amps. . £4 10 0 4/6
4 6,12v.at20amps. ...... . £5 17 6 é6/6
5 17, 18, 20 v. at 20 amps. . £6 12 6 66
6 6,12, 20 v. at 20 amps. ., . . £ 5 0 7/6
7 24v.ac i0amps........ ina £4 15 0 5/6
8 4.6,24,32v.at |2amps. ,....... £6 10 0 6/6
— ety —— S e— — — — ——

CONDENSERS

New at a fraction of maker's price.
2,500 mfd. 100 v... 12/6 4,000 mfd: 25 v...

10/-
10,000 mfd. 35 v... 15/- 4,000 mfd. 50 v...

15/
ALL MAIL ORDERS. ALSO CALLERS AT:
57 BRIDGMAN ROAD,

LONDON, W.4. Phone: 995 1560 w
Closed Saturdoays. .

a73

Postage and Carriage sbown
below are inland only, For
Overseas please ask for
Quotation. We do not
issue a catalozue or list.

— e ——

LARGE DIGIT 12-18v. EC.
MAGNETIC COUNTER g
o'

4in, drum, calibrated 0-9. Figures l}in. C

high {in. wide. Set of Im, Ib, lcfo > B
contacts operated by drum cam. The & [

units which can be used in multiples are ,,Iﬂ' “
ideally suited for batch or lap record- 3\\-!'

ing or for the many purposes where
large easily read numerals are required.
Price 18/6, P, & P. 2/6.

VEEDER ROOT COUNTER

230 v. A.C. S0 cycle S figure counter
(non resetable). 18/6, P. & P. /6.

POWER -
RHEOSTATS

(NEW ing embedded in Vitreous
Enamel, heavy duty brush assembly designed
for continuous duty. AVAILABLE FROM
STOCK IN THE FOLLOWING Il VALUES:
100 WATT | ohm 10a., S ohm 4.7a., 10 ohm 3a.,
25 ohm 2a., 50 ohm l.4a,, 100 ohm la., 250 ohm
*Ta., 500 ohm °45a., Ik ohm 280mA., I'5k ohm
230mA., 2'5k ohm ‘2a., 5k ohm 140mA., Diameter
3%in. Shaft length }in. dia. 43in., 27/6. P. & P. 1/6.
50 WATT 1/5/10/25/50/100/250/500/1K/I -5K/2-5K/
5K ohm. All at 21/-, P, & P. 1/6.
25 WATT 10/25/50/100/250/500/1K/| -5K /2-5K ohm.
All at 14/6, P, & P. 1/6.
Black Silver Skirted knob calibrated in Nos. 1-9. 1}
in. dia. brass bush. Ideal for above Rheostats, 3/6 each,

ON FOR EX-
TERNAL TRIGGERING. 230-250v, A.C. OPERATION.
The Strobe is one of the most useful and interesting
instruments in the laboratory or workshop. It is
invaluabie for the study of movement and checking
of speeds. Many uses can be found in the psychiatric
and photokraphic fields, also in the entertainment
business. It is used a great deal in the motor industry
and is a real tool as well as an interesting scientific
device.

EXPERIMENTERS “"ECONOMY”™ KIT

I to 36 Flash per sec. All electronic components
including Veroboard S.C.R. Unijunction Xenon Tube
+ instructions £5.5.0 plus S/- P. & P,

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories etc. Roller
tin printed circuit. New trigger coil, plastic thyristor
1-80 f.p.s. Price 9 gns. 7/6 P, & P,

HY-LYGHT STROBE

This strobe has been designed for use In large
rooms, halls and the photographic field. It has 4 times
the light output at 30 f.p.s. and utilizes a silica
tube for lonzer life expectancy, printed circuit for easy
assembly, also a special trigger coil and output capacitor.
Light output approx 4 ioules. Price £10.i7.6.P. & P. 7/6.
7-INCH POLISHED REFLECTOR. Ideally suited
for above Strobe Kits. Price 10/6 & 2/6 p. & p. or
post paid with kits.

e v v vie vie e e e e e ok ke ke v o o ok ke ek dedr Aok o

PARVALUXTYPE SD19230/250 VOLT
AC REVERSIBLE
GEARED MOTORS

30 r.p.m. 40 lb. ins. Position of
drive spindle adjustable to 3
different angles. Mounted on sub-
stantial cast aluminium base. Ex-
equipment. Tested and in first-
class running order. A really
powerful. motor offered at a
fraction of maker’s price. 6 gns. P. & P, 10/-.

BODINE TYPE N.C.1

GEARED MOTOR

(Type 1) 71 r.p.m. torque 10 Ib. in.
Reversible | /70th h.p. 50 cycle .38 amp. _
(Type 2) 28 r.p.m. torque 20 Ib. in
reversible 1/80th h.p. 50 cycle .28 amp.

The above two precision made U.S.A. motors are
offered In ‘as new’ condition. Input voltage of motor
115v A.C. Supplled complete with transformer for
230/240v A.C. input

Price, either type £2.17.6 plus 6/6 P, & P. or less trans-
former £2.2.6 plus 4/6. P, & P,

These motors are ideal for rotating aerials, drawing
curtains, display stands, vending machines etc. etc.

¢ — — — — — — — t— — — — — t—

230 v. GEARED MOTOR
(as Tllustrated)

6 R.P.M. or 10 R.P.M.

230 v. A.C. non-reversible, approx.
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MINIATURE UNISELECTOR
3 banks of Il positions, plus
homing bank. 40 ohm coil
24-36 v.D.C. operation. Carefully
removed from equipment and

4@% "
tested. 22/6, plus 2/6 P. & P.

UNISELECTOR SWITCHES NEW
4 BANK 25 WAY FULL WIPER

25 ohm coil, 24 v. D.C. operation.
€5.17.6, plus 2/6 P, & P.

6 BANK 25 WAY FULL WIPER

25 ohm coil, 24 v. D.C. operation.
£6.10.0, plus 2/6 P, & P.
8-BANK 25-WAY FULL
WIPER ?
24 v. D.C. operation, £7/12/6, plus 4/- P. & P.
———— ——

1.71b.in. Price 45/-, plus 3/6 P. & P.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

RELAYS

BULK PURCHASE ENABLES US TO OFFER THE

FOLLOWING NEW SIEMENS PLESSEY, ectc.

MINIATURE RELAYS AT éEHIGHLY competITIVE
PRI

COIL WORKING
0 D.C.VOLT CONTACTS PRICE
170 9—I2 4 c/o H.D. 14/6
170 9—I2 3¢/o + | H.D. ¢/o 12/6
280 6—12 2 clo incl. base 13/6
700 1224 2 c/o incl. base 12/6
700 16—24 4 c/o incl. base 15/6
700 4M 2B incl. base 12/6
1250 2 ¢/o H.D. incl. base 12/6
9000 2 ¢/o incl, base 10/-
Heavy Duty POST PAID

MINIATURE RELAYS
9—12 volt D.C. operation. 2 ¢/o 500 M.A. contacts.
Size only lin. X § X }in. Price 11/6 Post paid.

30-36 v. D.C. operation. 2 c/o 500 M.A. contacts.
3.200 ohm coll. Size only | X & X {§ir. 8/6 post paid.

230 VOLT AC RELAYS

230 volt AC Coil. Three ¢/o 5 amp.
contacts, 17/6 Post Paid. (illustrated)
LONDEX four ¢/o 3 amp

contacts. 18/6, incl. base. Post Paid.

| — —— —— — D —— S—— — sa— a—
A.C. AMMETERS 0-1, 0-5, 0-10, 0-15, 0-20 amp. F.R.
24in. dia. Allat 21/ each.

A.C. VOLTMETERS 0-25 v., 0-50 v., 0-150 v. M.I
24in. Flush round all at 21/- cach. P, & P, extra.

0-300 v. A.C. Rect. M-Coll 2{§in. ................ 29/-
0-300 v. A.C. Rect. M-Coil 34in. Type W23 ......

SA WA MULTI RANGE

TESTERS
NEW MODEL UD-50 MULTI
TESTER, 20,000 ©O.P.V. MIRROR
SCALED WITH OVERLOAD PRO-
TECTION. Ranges: D.C. voles: 100mV.,
0.5 v., 5 v., 250 v., 1,000 v. A.C. volts.
2.5 v., 10 v., 50 v., 250 v., 1,000 v. D.C. current: Su.A.
0.5 mA., S mA_, 50 mA_, 250 mA. Size: 54 x 3} x 1} in.
Complete with batteries .
and test prods. ‘75'0 Post paid

‘AVO' MODEL 48A

Ex-Admiralty in good condition with instruc-
tions, leads, plus D.C. Shunts for 120 Amp and
480 Amp. A.C. Transformer for 60 Amp. and
240 Amp. Multiplier for 3600 volt. Complete
outfit in fitted case: £15/0/0, P. & P. 10/-.
— — — — — ——

SANGAMO WESTON

Ex W.D.

Dual range voltmeter. 0-5 and 0-100 v.
D.C. FSD | mA. In carrying case with
tests prods and leads. 32/6. P. & P. 3/6.
i — D —— S— — — S— —
250 v. A.C. SOLENOID Heavy duté type. Approx.
3ib. pull. 17/6 plus 2/6 P. & P, 12 v. D.C. SOLENOID.
Approx. llb. pull. 10/6, P, & P.1/6.

0 v. D.C. SOLENOID. Approx.

{lb. pull. 10/6, P.& P. 1/6.

50 v. D.C. SOLENOID. Approx.
21b. pull. 12/6, P. & P. 1/6.

NEwW MODEL HIGH FREQUENCY
TRANSISTORISED MORSE OSCILLATOR
Adjustable tone control. Fitted with moving coil speakgr,
also earpiece for personal monltoring. Complete with
morse key. 45/- plus 3/6d. p. & p.

NICKEL CADMIUM BATTERY

1.2 v. 35 AH. size 8} highx3x I}. 30/« each, plus 4/
P. & P. "
Sintered Cadmium Type 1.2 v. 7AH. Size: height 3% in.,
width 2¢In. X | &In. Weight: approx. 13 ozs. Ex-R.A.F.
Tested 12/6. P, & P. 2/6.

o e Pt et S e (S P G S Y S S
R.C.A. plastic triac c4’0() PPI'V 8 7"'\’9 d:ri:; 2,’6." RCA!.
i - udes data sheet and circurs
D o Y A T 12 Tewas FET, 3NIBIS, Tt
Thyristor 400 PIV B amp. 18/6 incl. data sheet,

Arl above prices plus /6 P, & P.
o v S ST S Sa— t—

Naw plastic

PERSONAL CALLERS _ONLY

9 LITTLE NEWPORT STREET,
LONDON, ' W.C.2.
Tel.: GER 0576

WWW.americanradiohistorv.com
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PRICES FOR
QUANTITIES IN
EXCESS OF 100

PIECES ON
APPLICATION

BYX6/150 1/6'
8YX36/300 2/10 | R I2
BYX36/600 3/8 | NKT3)e
BYY2(

BYY2)

2N3819 "5 8-
25+6/9 100+59

IN4BTT Ui
V4

25+5/9 100+4/8

N3055 "Fowen 15/-

254137 1004-117-

5BEAY Galtium Arsenide
tnira-Red emitter

29’8 each. (Incl. data)

SL1403

PLESSEY 3 WATT
1C AMPLIFIER

49’6

BY121 V-

MULLARD 800 PIV 1 AMP
PLASTIC RECTIFIER

25 + 4/3 100 + J/-

ELECTRONIC
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IS‘ 2N3709
513 | 2N3710
2N697 /3 | 2N3711
18] lo 2N698 4/6 | 2N3BI9
e 2NT06 3/~ | 2N3820
i~ | 2n706A  3/- | 2nd626

-

2N696

SO S OARNONIIW
-

cBow
]

| OC204

When enaulring for
types not listed please
enclose a
STAMPED
ADDRESSED
ENVELOPE

SERVICE

NKT676
NKT677

&

CADwWALAGE®
AT ARG

15

25/~ | NKT217
26/3 | NKT218

MICRO - LOGIC

These are new Prices.
16 7-11

ul900 9/9 9

ul9i4 9/9

ul923  13/- /

Five Page Data and Cir-

cuits article 2/6

Larger quantity prices

(1004 and 1,0004) on

application.

Plastic Spreaders 1/6

BF180 muLLARD UHF

AMPLIFIER b/-
25+4711 100+4/3

2N2614 RCA

Low noise auoio 479
254-47- 1004 37-

ADIGI/2 107-

NPN/PNP PAIR
COMPLEMENTARY PAIRS

IN2926 Low costT
NPN PLANAR  2/-
254178 1004176

NKTI0419
NKTI0519
NKTI0339
NKTI0429

RASIIOAF
RASS0BAF
SC41D

e ¥
weoraaBTNSuio o8 nwe
"3
Suwnars

X A
00 T I D DD B A

sl o0od
AN AN

FIufessse

SILICON RECTIFIERS

PIV 200mA  750mA 2 Amp
50 6d 1/~ 2/3
100 9d 1/6 2/3
200 . 13 2/ 2/9
400 : 2/6 4/
600 . 3/~ 4/6
800 3/9 5/
1000 6/- 6/6

mvmsmns SCRs W

NEW SPECIAL ITEMS!!

40602 — Dual Gate MOS-FET 9/- each
L14B— Photo-Darlington Amplifier 26’6
MGA100—Gallium Arsenide Infra Red Light
Source 35/-
31F2— Infra Red Detector Diode
3N84—  Silicon Controlled Switch
TAA320—Monolithic IC with MOS-FET lnput
followed by Bi-Polar transistor 13/6
Datasheets 1/- onrequest—free with above items.

wWWwWwW americanradiohistorv com
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A COMPONENTS —1F

RESISTORS } or | Watt 5% LOW NOISE CARBON
FILM. 10, 12,15, |8, 22, 27, 33, 39, 47, 56, 68, 82 ohms and
decades {x 10, x IOO X‘ 000 X 10, 000) | Meg etc. to B.2
Mecgohms (10% toleran:e) PRICES: 1-25 4d, 26-99 3d,
100 +2d (your selection | and for } Wartt m:xed)
SKELETON PRESET POTS. 20% Tol. Linear. Low
noise. Available In sub-miniature or standard size. horizon-
tal or vertical. 100, Ik, 2.5k, 5k, 10k, 25k, 50k,
100k, 250k, 500k, ) Meg, 2.5 Meg, 5 Meg. NEW PRICE:
1/- each or any seléction of 12 pleces 10/-.
ELECTROLYTIC CAPACITORS (Mullard).

o +50% tol. Submimature (all values in

4v 8 64 25 250

6.4
A5)
6
0.64 2.5
1/6 /3 12
MIN. POLYESTER CAPACITORS. Printed circuit
type 250 Vdc working. 0.01, 0.015, 0.022, 7d each; 0.033,
0.047, 8d each; 0.068, 0.10, 9d each.
VEROBOARD 0.15” Matrix FLUX COATED
1°, § % 57, 31 x 317, 311 3] x 57, 5/6.
3§ x g, BARGAIN PACK of 36 square inches all
good size pieces onty 10/- pack,
VEROBOARD 0.1° Matrix, 37 x 2{°, 3/9.
VEROPINS for 0.15°, 36 pieces 3/-.
VEROCUTTER 9/~ (including free sample pieces).

1 Single “DeC* with
e Su:essor-es and pro-

. ject manual 19/6
2-DeC* kit contains two
Dng component tray acces-
sories, instruction book, all
packed in attractive plastic
box .. 6916

“4-DeC"” kit contains four "DeCs , accessories, manual,
etc. o l7te
BOOKS FROM STOCK
General Electric Transistor Manual, 660 pages of dau
and circuits 19/6
NEw!! RCA MANUAL, 657 pages, SCR's, Transistors,
Diodes and Circuits. Still 28/ plus P. & P.
Designers’ Guide to British Transistors. Excellent data
book lists over 1,000 common types plus Compu;er-
selected substitution ch =~
ADD 2/6 POST & PACKING FOR ALL BOOKS)
NEONS
Signal neons for many types of circuit, type SN
Price 1/6 each or 16/- dozen.
HEATSINKS. Suitable for 2 X OC35, etc, As used in
commercial equipment. Type 10D 6/=
ALUMINIUM CHASSIS
6 X 4 X 24" with reinforced corners 6/9 each (P & P 1/6).
Ally panel ¢to fit 1/6. Paxolin panel to fie 2/-. Many other
sizes in stock up to 12 X B X 24" (see canlczue)
ZENER DIODES. 400mW 10% Tolerance. Complete
range preferred values 3 volt to 30 volt, each . Ye
SOLAR CELLS
B2M 0.2-0.4 volts @ 2mA Selenium type .o 126
B3M 0.2-0.4 volts @ |}-2imA Selenium type oo 18i=
SIM 0.3-0.4 volts @ 10-16mA Silicon . 19/~
S4M 0.3-0.4 volts @ 25-40mA Silicon e .. 336

ULTRASONIC TRANSDUCERS

Operate at 40kc/s. Can be used for remote control systems
without  cables
or electronic
links, Type 1404
trans-ducers can
transmit and
receive.

FREE: With each
palr our complete
transmitter  and
receiver circuit.
PRICE
£5.18.0 Pair
(Soid only in pairs)

Prices quoted are current at time
of going to press and may be
subject to variation.
Semiconductors  offered  bear
Manufacturers' original markings
and are subject to our full replace-
ment guarantee if not to pub-
lished specifications.
WE DO NOT offer ""Re-marked™
Semiconduuors.
Our 1969/70 Catalogue is avail~
able FREE on request.
Please enclose a stamped addressed
envelope with any queries.
Quantity Prices on application,
Retail: Cash with order, please.
Trade Please furnish usual refer-
s if Credit {acilities required.

Post & Packing /= per ordar (FIRST CLASS).
MAIL ORDER DEPT. & RETAIL SHOP:—
LST, 7 Coptfold Road, Brentwood, Essex

Telephone: 226470/1 (Sales Department)
EXPORT ENQUIRIES PARTICULARLY WELCOME
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ANOTHER LASKY'S

TMK METER KITS “7au

These two new meior kits by TMK offer the prolessional. electronics hobbyist and siuden the unique opportenity of busiding

& really first class precision mulfimel2r st a worthwhile saving in cost. The Impact resistant bakelia cabinets are suppfied with the

meter scale and movement mounted # position: the model 200 slso has the rorary tange selector in posifon The highest

quality in componenis and 1% tolerance resistors 8re used throughout Both affer professional standards of accuracy. Supphed
y detail with full ¢ circuit and aperating instructions.

MODEL 200

20.000 QPV. Features 24 1anges with mirror scale. Large 3 x 2im. meter,
full scale accuracy: DOV and cumrent: + 2% ACV: + 3%. resistance + 3% Special 0.6V DC range for
Transistor circuit measurements.

SPECIFICATION:

0CV:0-0.6 6-30-120-800-1.200% at 20K/0PV.

ACY:0-6-30-120-600-1.200V a1 10K/OPV.

0OC Curvent: 0-0 06-6-60-800mA,

Resistance: 0-10K 100K 1M 10M/obms {58-580-5.8K-58K a1 mid-scale).

Capacitance. 0 002 if V rangel

Decibels -2010 : G3d

Ouiput: 005 pF biocking capaditor. Uses two 15V {U.7 type) batteres. Black bakeide
cabinet. size 5] x 3} x 1}in. Complete wilh test leads

LASKY'S KIT PRICE 85/- ro3s 1
MODEL 5025 ot aincmen manees

A highly reliable instrument using an entirely new range selection mechanism which permits the use of a really large mefer in a more
compact cabinet. The rtange selected & clearly indicated on the actual metes face facilitating instant identitication withaul taking
your eyes tram the meter. High spaed rotary range selection knob: also features polanry reversal swilch shielded meter
movement with overload pratection ciscuit. Special A and mA measurement sanges
SPECIFICATION

®  DCV: 0.0.25-2.5-10-50-250-1.000V at 25K/0PV 0-0,125-1,.25-6.0-25-125-
500V at 504/0PV.

ACV: 0-3-10-50-250-1.000V at 2.5K/0PV 0-1.5-5-25-125-500V a1 5K/OPV.
0C 4A:0-25 »A at 125ma; 0-50 LA at 250mA

0CmA:0-2 §-25-250mA a1 125mV.0-5-50-500mA at 250mV.

OC Amps:0-54 a1 125mV:0-10A 21250 mV.

Resistance 0-10Miohms (13, 65 650.6.5K and B5K/ohms at centre scale)
Output Capacitor (0.1 «F, 400Vl in series with ACV ranges

Decibels: —20 10 1 81508 in 10 ranges

Operates on two 1.5V (.7 ype batleries). Black bakelite cabinet. size 5 x 6§ x
2}in. Strany resilient plastic handle. Complete wth test leads

LASKY'S KIT PRICE

£10.100...

ALSO AVAILABLE READY-BUILT AND TESTED £12.10.0. Post 5'

“TMK 100K 250

FULLY BUILT AND TESTED

A highty accurate Multimeter using a 10 wA. Meter hand calibrated to 8 0C
accuracy of + 3% of full scale Specal feale ultia larye meter scale.

63x3}in. incorporating an entlrely new type of range selection panel

which gives nstant dentification without taking your eyes from the
meter. An audible buzzer is provided for easy short testing SPEC. OOV
ranges: 0., 2.5. 10. 50, 250,500, 1.000V a1 100K/OPV. ACV ranges:3. 10,

50, 250, 500. 1.000V st SK/OPV. OC current 0-10. 100 A 0-10.100mA

0-25. 10Amps Resistance: 0-1K. 00K, 100K. 10M. 100Miohms
Decibels 10 to 449.4dB Continuity testAudible buzzer. Dperales on
1115V U2 and 1SV 8.154 type bans Cabinet swe Tpx6la3jm

R
| £19.10.0 .-
;MK Model PL-436

PRICE
FULLY BUILT AND TESTED
20.000 O.P.V. Mufti-tester for the amateur or professional. features
mirror scale and wood grain finish front panel. SPEC.: DC/V ranges
0.6. 3. 12. 30. 120. 600V a1 20K/0.P.V. ACN ranges: 3. 30. 120.
600V at 8K/0.P.V. DC current: 50pA. 0.6. 60, 600mA. Resistance
10K. 100K. 1M and 10M ohms end scale (65. 650. 6.5K and 65K
ohms centre scale). Decibels 20 to +57dB in four ranges
Operates on 2 x 1.5V U7 type batts. Size
5] x 4] x 2. Complete with batteries and operating instructions

e £6.19.6 -

PRICE

| __GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL |

| 16 colour pages in large 16x11in Oovmn packed with 1.000s of items trom our vest stocks |
Hi-fi. Radio. € ics. Test € C [ 1

| Send 1/- for post only and inciusion on our regular mailing kst [}

a7s

TTC Model C-1051

POCKET MULTIMETER

A completely new design 20.000 OP.V pockat muiimater with mitror scaie and
built-in thermal protection Exceprionally large easy to read mater with 0 Arsonval
movement. Colour coded scales. Single pesifive click-in. recessed selection switch
for all ranges. Ohms zero adiustment Range spe€ ac. volrs: 0-6-30-300-1.200v
a1 10Kiohms¥. 0C volts 0-3-15-190.300 1 2KV a1 20KiohmsN Resistance
0-60K-Bmegs. OC curtent 0-80 w2 —300mA Decibels 2008 w+17d8
Hand cakibrafion gives extremely migh standard of sccuracy on all ranges Usas
one 1}V penlight batlery. Strong impact rasistant plastic cabinet—size only 44x3}ujin Two colour butt/green firesh Complets with
test leads and battery.

LASKY'S PRICE 75/- ¢osi 26

ALSO AVAILABLE C-1052 3 KOPV METER £5.19.6

TTC MODEL C-1000

A reelly tiny 1000 DPV. pocket mult-tester with “big” meter performance
Precision 2 jewel maier movement Hand cahbrated 1o + 3% accuracy on “ull scale
ol OC ranges. 4% on AC ranges 2jin. square meter. SPECIFICATIONS : AGV renges
0-10. 50. 250.1.000V at 1X/0.PV ACA ranges: 0-10. 50. 250 100V at TK/OP.Y.
OC current: 0-1-100mA  Resistance: 0-150K/chms {3.000 ohms cenire scalel.
Decibels: 10 to +22dB. Operates on ane penlight ceil Two colour butt/green case
size only 3}x2§xbin Click siop range selection swilch Ohms zes0 edpstment
Complete with test leads. ban

Frice  39/6 ...
AVAILABLE NOW! THE 1C-403

INTEGRATED CIRCUIIT
AMPLIFIER MODULE

Uny: ueveloped for computer and space projects—
these tiny modules—size onty 2511025 millimetres
represent the most emanng breskthrough in cucuit |
design since the introduction of the transistoc, The
1C-403 is an integrated power and pre-amphfist tequiring only the addition of tone and vokume controls, power source and speaker tolorm
a complete audio amplifier of 3W output

SPECIFICATION (ratings at 25°C): Qutput power typically 3W from 250mV input Frequency response 20Hr to BOKH: 4 3dB Max
operating voltage 21V. Min operating load 7.5 ohms Pra-amp, input imp. 2M/Obms. Pre-amp. 0.0 input current 50nA

THE 1C-403 IS AVAILABLE FROM STOCK EXCLUSIVELY FROM LASKY'S—COMPLETE WITH INSTRUCTION DATA AND SUGGESTED
CIRCUIT APPLICATIONS. FREE INSTRUCTIDN OATA LEAFLET DN REQUEST. JUST SENDSAE.

LASKY'S PRICE 49/6 Post 1/6. 2 for 95/- post tree

Also available from stock Sinclair IC-10. 59/6 post free

DENSHI BOARD KITS C T,

The DENSHI BOARD system
enables 1the young experimenter
and electionics hobbyist to pio-
duce a wide range of transistor
circuits of Increasing sophistica-
tion—without soldering or the use
of any tools at alt{ Basically the
system comprises a slotted circuit
boaid into which plug-in com-
ponents and bridge pieces are set
to produce up to 30 different chi-
cuits. The components are
[} d in transp plas-
tlc blocks bearing the appropriate
circult symbol and value thus
enabling even the complete
novice to visually grasp the fun-
damentals of circuitry after only a
few moments study. Each DENSHI

BOARD KIT comes complete with 80-page manual of circuits and data.
THESE ARE JUST A FEW OF THE CIRCUITS YOU CAN BUILD IN MINUTES;
VARIOUS RADIO RECEIVERS, AMPLIFIERS, MORSE CODE PRACTICE DEVICE,
SIGNAL INJECTOR, SIGNAL TRACER. WIRELESS MICROPHONE. ETC.
DENSHI BOARD KIT SR-1A comprises: Base board; tuner block; 4 resistors:
choke coil transformer; 25SA transistor for RF ; 2 diodes ; 3 capacitors; battesy block ;
morse key; antenna lead; crystal earphone; various bridge and connecting pieces
and B0 page manual. This kit permits the bullding of 16 basic circults.

LASKY'S PRICE £4.19.6 ¥

DENSHI BOARD KIT SR-2A a5 SR-1A plus: 25B transistor for AF; 2 resistors;
1 capacitor; crystal microphone; test probes. electiode; additional connecting
pleces; 9V battery. This kit permits the buiiding of 30 circuits.

LASKY'S PRICE £7.2.6 =%

Inasky's I Radiolsaimmited

Branches

33 TOTTENHAM CT. RD. LONDON, W.1

Open all day, 9 a.m.~—6 p.m. Monday to Saturday

152/3 FLEET STREET, LONDON, E.C.4 Tel: 01353 2833 |

118 EDGWARE ROAD, LONDON, W.2

Open all day Thursday, early closing 1 p.m. Saturday IOpen all day Saturday, early closing t p.m. Thursday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1

iH/gh Fidelity Audio Centres
207 EDGWARE ROAD, LONDON, W.2 Tel- 01723 32711 42_45 TOTTENHAM CT. RO. LONDON, W.1

Tel.: 01-636 2605 | Open ail day, 9 a.m.—6 p.m. Monday to Saturday

Tel.: 01-580 2573

Tel.: 01-723 9789

Tel.: 01-790.4821
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quality 10 vaive
feceiver manufac-
tured by Murphy.
Coverage in 5 bands
650 Kc/s-30 Mcfe.
1.F. 500/Kc/s. In-
corporates 2 R.F,
and 3 L ¥, stages,
bandpass Qiter,
noise lumniter, crys-
tal controlled
B.F.0. calibrator
i.F. output. etc.
Built-in  speaker,
output for phones.
Operation 150/230
volt A.C. Bize 19§ x 13} x 18in. Weight
114lb. Offered in good working conditlon.
£22/10/0, carr. 30{-. With clrcuit diagrams. Also
available B41 L.F. version of above. 15 Kc/s-700
Ke/o. £17/10/-. Carr. 30(-.

R209 Mk. Il COMMUNICATION RECEIVER

11 valve high
grade com-
munication
receiver sult-
able for tropi-
cal ude, 1-20
Mcjs. on 4
banda, AM/
CW/[FM opera+
tion. Incorpor-
ates precision
vernler drive,
B.F.0. Aerial trimmer, internal apcaker and
12v. D.C. internal power supply. Supplied in
exccllent condition, (fully {'5 0 0 Carr.
tested and checked. VeV 20)-,

TYPE i3A DOUBLE BEAM

OSCILLOSCOPES BARGAIN
7 An excellent general purpose
Be D/B oscilloscope. T.B. 2 cpe-
750 Kefs. Bandwidth 5.5 Mc/s
Sensitivity 33 Mefem. Oper-
ating voliage 0/110/200/250 v.
A.C. Bupplied in excellent
working condition. £22/10/-.
Or camplete with all acces.
sorles, probe, leads, lid, ete.
£25. Carriage 30/-.

ADMIRALTY B.40 RECEIVERS High

UNR-30 4 BAND
COMMUNICATION RECEIVER
Covering 550 Ke/s-30 Me/s. Incorporates BFO.
Built-in speaker and phone jack. Metal cabinet.
Operation 220/240 v. A.C, Supplied brand new,
guaranteed with instructions. 13gns. Carr. 7/6.

HAMMARLUND SP600 JX
COMMUNICATION RECEIVER
Frequency range 540 Kc/s to 54 Mc/s in 6 Bands. Few
available in excellent condition, tested and checked, £100

each.

LAFAYETTE SOLID STATE HA600
RECEIVER

5 BAND AM/CW/SSB AMATEUR AND SHORT WAVE.
150 ke/s-400 Kefs AND 550 Ke/s-30 Mc/s. F.E.T. tront
end ® 2 mechanical tilters ® Hage dial @ Product
detector @ Variable BFQO @ Noiselimiter @ £ Meter
® 24{in. Bandspread @ 230 v. A.C/12 v. D.C. neg earth
operation @ RF galn control. Size 15in. x 93in. x 8in.
Wt. 18 Ibs. EXCEPTIONAL VALUE £45. CARR. 10/-.
S.A.E. FOR FULL DETAILS,

TRIO COMMUNICATION RECEIVER MODEL 9R-59DE

4 band receiver covering 500 Kc/s to 30 Mc/a, continuons
and electrical bandspread on 10-15, 20, 40 and 80 metrea.
8 valve plue 7 diode circuit. 4/8 ohm output and phone
Jack. 88B-CW @ ANL @ Variable BFO @ B meter. ®
Sep. Bandspread disl @ IF 455 Kc/e @ sudio output
1.5 w. @ Vuriable RF and AP galns controls. 115/250
v. A.C. mains. Beautifully designed. 8ize 7x15x 10in.
With lustruction manual and service data. £42.
Carriage pald Trio C tion Type Headph 3
Normally £5.19.6. Our price £3.15.0 if purchased with
above receiver.

TRIO TS 510 Amateur Transceiver with speaker and mains P.S.U. £212 0
TRIO JR 500SE 10-80 Metre Amateur Receiver £69 10
LAFAYETTE HA.800 SOLID STATE AT

AMATEUR COMMUNICATION RECEIVER
SIX BANDS 3.5-4, 7-7.3, 14-14.35, 2145,
28-29.7, 50-54 Mc/s.

Dual conversion on all bands. 2 x 455 Ke/a mechanleal filters.
Product detector. Variable B.F.O 100 Kc/s crystal calibrator.
‘8" meter. Huge slide rule dial. Operation 2:30v AC or 12v DC.
8ize 15° x 91~ x 8}°. Complete with instruction manual.
£57.10.0. Carr. Paid. (100 K¢/s Cryutal 39/6 extru.)

MARCONI CT44
TF956 AF
ABSORPTION
WATTMETER

1 uiwatt to 6
£20. Carr. 20/-.

watts.

PLESSEY 5L 403A
S-watt. Integrated amplifier circuit.
49/8 post paid.

CLASS D. WAVEMETERS
A crysta]l controlled hetero-
dyne frequency meter cover-
ing 1.7-8 Mc/s. Operation on
6 v. D.C. Ideal for amateur
use. Available in good used
condition £5.19.8 Carr. 7/6.
Or brand new with accessories
£7.19.8 Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled. 1.2-19 Mc/s. Mains or 12v. D.O.
opeistion. Complete with calibration charts.
Excellent condition £12/10/0. Carr. 30/-.

EDDYSTONE V.H.F. RECEIVERS
T70R. 19:165 Mc/s. £150.
Both types in excellent condition.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
0-20 Ke/s. Output 5K or 500 ohms. 200/250 v.
A.C. Offered in excellent condition, £12/10/-.

Carrlage 10/-.

RACAL MA.l168
TRANSISTORISED
DIVERSITY SWITCH
Brand new condition £15, Carriage 10/-.

TO-2 PORTABLE
OSCILLOSCOPE

A genernl purpose low cost
economy oscilloacope for every-
day uee. Y amp. Bandwidth
2 CPB—1 MHZ. Input imp.
2 meg Q. 25 PF. lluminated
scale. 2° tube. 118 X 180 X
230 mm. Weight 8lba. 220/
240v. A.C. Supplied brand new
with handbook. £22/10/-.
Carr. 10/-.

TO-3 PORTABLE OSCILLOSCOPE. 3“ TUBE
. Y amp. Bensilivity. .v
p-p/CM. Bandwidth 1.5 cpa
1.0 MHZ. Input Imp.
2 meg 1. 20 PF. X amp
rensitivity. Ov  p-p/CM.
bandwidth 1.5 cps—800
KHZ. Input imp. 2 meg O
20 PF. Time base. 5 ranges
10 cps—300 KHZ. By
chronization, Internal/ex-
ternal. Illuminated scale.
140 x 215 x 330 mm. Weight 15¢1bs. 220/240 V.
AC. Supplied bmnd new with handbook.
£35/-/-. Carr. 10/-.

SOLARTRON MONITOR
OSCILLOSCOPE TYPE l0l
An extrenuely high quality oscilloscope with time
base of 10 u/rec. to 20 m/sec. Internal Y auplitier.
Beparate mains power supply, 200250 V. Bupplied
in excellent condition with cables, probe, etc., ax
received from Ministry. £8/18/6. Carr. 80/-.

FIELD TELEPHONES TYPE L. GeneratoPringing.
metal cases. Operate on 2 1.5 v. batteries (not
supplied.) Excellent condition. £4.10.0 per pair.
Carr. 10/-.

[ TRIO JR-310 NEW AMATEUR BAND 10-80 METER RECEIVER IN STOCK £77.10.0 I

RCA COMMUNICATIONS
RECEIVERS AR88D

Latest release by ministry BRAND NEW In original cases.
110-250v. A.C. operation. Frequency Iin 6 Bands. 535 Kefo—
32 Mcfs Output i d 2.5-600 ohms.
Incorporating crystal fliter, noise limiter, variable BFO,
varisble selectivity, etc. Price £87.10.0. Carr. £2.

LAFAYETTE PF-60 SOLID STATE VHF
FM RECEIVER
A completely new translstorised receiver covering 152-174
Mc/s. Fully tuneable or crystal controlled (not supplied)
for fixed frequency operation. Incorporites 4 INTE-
GRATED CIRCUITS. Built-in apeaker and illuminated
dlal. Squelch and volume controls. Tape recorder output.
750 acrial input. Headphone jack. Operation 230 v. A.C./
12 v. D.C. Neg. earth, £37/10/-. Carr. 10/-

SOLARTRON CD7115.2. DOUBLE

BEAM OSCILLOSCOPE CRYSTAL
An extremely high qual- CALIBRATORS
ity oscilioscupe, originally NO. 10
costing £400. Bwitched Small portable erystal
beam. ldentical Y1, V2 | controlled wavemeter,
Amplifiers D.C. to # Mc/u. Bize 7in. X 7jin. x 4in.
Bensitivity 3mV/CM to Frequency range 500

| 100 V/CM. Time base
. to 10 Mfsecd.
. X amplitier
DC. to 2.5 Mc/a. Z
‘Modulation. 110/250 v.
A.Q. Supplied in good
working order. £85.
Carriage 50/-.

Ke/s—10 Mc/e (up to
30 Mc/s on harmonics).
Calibrated dial.

0.3A. Excellent condi.
tion. 89/@. Carr. 7/6.

Type MR.38P. 1 21/32in. square fronts.

= 40/~ | 8OmA ..... 27/6 | 100V.D.C. .... 27/8

e e sy Ty, 50-0-50uA 37/6 | 1a0mA 150V. D.C

{ . Y 37/8 300V, D.C.

Pors N 100-0-100uA 35/- 500V. D.C

i 200uA ... 35/- 760V. D.C.
B5O0uA 30/= .
{ 500-0-500uA .. 2716 15V. A.C.
1A “oplire 27/8 EONZA-C

i 1-0-ImA 27/8 eoNaAte
2mA 2718 SO0V A0

Sma 2718 500V. A.C.

10IbA 2718 . D 8 meter ImA
mA 7, 20V. D.C. VU meter

2 27/8 ... 278
FULL RANGE OF OTHER SIZES IN STOCK —SEND SAE FOR LEAFLET

LAFAYETTE STEREO AMPLIFIER MODEL STEREO 10

iatord

Completely t. d 6 wattla per ch ] I.H.F. music
power. Inputs for gram and tuner. Beparate volume controls
and variable tone control for Buas and Treble. A compact
size, big performance stereo amplifier ideal for limited space
syntems, Beautifully finished in grey and aluminium.
Size 7iln. x 215/161In. x B5iin. AC. 220/240v,

Price  £11.19.6 carr.7/0.

High quality ceramic construction. Windings embedded In vitreous enamel.

Heivy duty brush wiper. Continuous rating. Wide range available ex-stock.
Single hole fixing, ia. shafts. Bulk quantities avallable.

1 00 h 14/8.P. £t P.1/8.

1/8.

25 WATT, 10/25/50, /
50 WATT. 10/25/50/100/250/600/1000/2500 or 5000 ohms, 21/-. P. & P.
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, 27/8. P, & P. 1/6.

AVOMETER MOVEMENTS

8pare movements for Model 8 or 9. (Fltted with
Model 9 scale) or basis for any multimeter.
Brand New and Boxed 69/6 P. & P. 34

AVO 48A
Perfect order with-set of shunts and resistances
£12.10.0. P. & P. 7/8.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
.01/.03/.1/.3/1/3{10/30{100/300
v. R.M.8. 4 cps.-1.2 Mo/a.
Decibels —40 to +50 dB.
Bupplied brand new complete
with leads and instructions.
Operation 230 vw. A.C,
£17/10/-. Carr. §/-.

High quallty instrument
with 28 ranges.

D.C. volta 1.5-1.500 .
AC. volts 1.5-1.500 v,
Resistance up to 1,000
megohms,

220{240v. A.C. operation.
Complete with probe and
Instructions £17/10/Q. P.

8

& P. 8-,

Additional Probes avalle
able; R.F. 35/- H.V,
\ - 42/8.

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES

D.C. coupled. Band width 1 Kc/s. Perfect order.
£25. Carr. 30/-.

AM/FM SIGNAL GENERATORS

— < Oscillator  Test
SONENEESS.

= No. 2. A high
quallty preclsion
lostrumment made
for the Minlstry
by Alrmec, Fre-
quency coverage
20-80 Mefs, AM/
o OW/FM. Incor-

Ceen rates precislon
dial, level meter, precision attenuator s V-100Mv.
Operatlon from 12 volt D.O, or 0/110/200/250 v,
A.C. Bize 12 x 8} x 9in. Buppiied In brand new
condition L with all tors, fully
tested, £45. Carr. 20/-.

GEARED

MAINS MOTOR
Parslux type 8DI19
230/250 v. A.C. Rever-
sible. 30 r.p.m. 40 Ib. ins.
Complete with capacitor.
Excellent condition.
$9/8. Carr. 10/-.

TE-16A TRANSISTORISED
SIGNAL GENERATOR

5 Rangeas 400 KHZ-30
MHZ. An inexpensive
instrument for the handy-
man. Operates on 9v.
battery. Wide eary to
read scale. 800 KHZ
modulation. 5}° X 5}°
X 3}". Complete with
tostructions and Jeads.
£7/19/8. PIP 4/-.

TRANSISTORISED L.C.R. A.C MEASURING
BRIDG|

A npew portable
bridge offering ex-
cellent range and
sccuracy st jow cost.
Ranges: R. 10—
11,1 MEG @Q 6
Ranges &+ %-
L. 1uH—111 HEN-
RIES. 6 Ranges —
2%. ©C. 10PF%
1110MFD. 6 Ranges
+ 2%. TURN8S RATIO 1:1/1000--1:11100.
6 Ranges + 19%. Bridge voltage at 1,000 CPS.
Operated from @ volts. 100zA. Meter indlcation.
Attractive 2 tone metal case. 8ize 74" % 8 x 37,
£20. P, & P. 5/-.

AUTO TRANSFORMERS
0/115/230+. Step up or step down. Fully shrouded
150 W. 42/8, P. & P. 3/6
300 W. 59/8, P. & P. /0
500 W. £4/10/0, P. & P. 6/6
1,000 W. £8/10/0, P. & P. 7/6
1,500 W, £7/19/6, P. & P. 8/6
7,000 W. £15/10/0, P. & P. 20/-.

G. W. SMITH

Mi
& Co. (Radio) Ltd.

ALSO SEE OPPOSITE PAGE
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ARF-100 COMBINED AF-RF
SIGNAL GENERATOR

AF.  SINE WAVE
20-200,000 cps. Bquare
wave 20-30,000 cps. O/P
HIGH IMP. 21 v, PP
600Q 3.8 v. P/P.

R.F. 100 ke/a-300 Mc/s.
Variable R.F. attenua-
tion. Int./Ext. Modula-
tion. Incorporates dual purpose meter to monitor.
AF output nm; % mod. on R.F. 220/240 v. A.C.

. 718.

VOLTAGE STABILISER TRANS-
FORMERS. 180-260v. input. Output a:mv.
Avallable 150w or 225w. £12.10.0. Carr. 5/-

TE-20RF SIGNAL GENERATOR
Accurate wide range
algnad generator covere
Ing 120 kefs-260 Mc/s.
on 6 bands. Directly
calibrated. Varlable
R.F. attenuator. Op-
eration 200/240 v. A.C.
Brund new with instruce
tions, £15.

P. & P.7/6. 8.A.F. for detalls.

PEAK SOUND PRODUCTS
Fuli range of Amplifiers, kits, Bpeakers In stock.

TE22 SINE SQUARE WAVYE
AUDIO GENERATORS

20 cps to 200 kcfs. on 4 bands. 8quare
20 cps to 30 kefs.
QOutput Impedance
5,000 obhms, 200/
250 v. A.C. opera-
tion. Bupplied brand
new and

8ine:

EQUIPMENT. .

[afest
Gatalogue

SEND NOW-ONLY 7/6

The iatest edition giving full
details of a comprehensive
rang2 of HI FI EQUIPMENT,
COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS
. Nearly 200
pages, fully illus-
trated and detail-
ing thousands of
items —many at
bargain prices.
FREE DISCOUNT
COUPONS

VALUE 10/..

P&PI

GARRARD

Full current range offered brand new and guaranteed at fantastic savings

*1025 Mono £6.19.6 *BL5S 211.18.8
*1025 8terec  26.19.6 A70 MKII £11.19.6
*2025 Stereo  £7.18.6 °BLE5> 14.14.6
*2026T/C Mono/ AP35 217.17.0
8tereo £8.17.8 401 £28. 7.8
*3000 Btereo  £9.19.8 8L75 £28.10.0
*8P25 MKIL 211.19.6
Carr / 7/6 extra any incdel.

teed with Instruc-
tion manual and
leads, £16.10.0.
Carr. 7/6.

MARCONI
TF885 VIDEO OSCILLATORS
0-5 me/a Bine 8quare Wave £45. Carr. 20f-.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 pt-2,000 med.
2 ohms-200 meg-
ohis. Also checks
Impedance turns
ratio insulation,
200/250 v A.C.
Brand New, £17.10
Carr. 7/6.

MARCONI TF.142E DISTORTION
FACTOR METER
Excellent condition. Fully tested £20 Carr. 15/-.

TY75S AUDIO SIGNAL
GENERATOR

8ine Wave 20 CP8—200 Kc/a.
Bquare Wave 20 CP8—30
Kc/s. Highand low impedance
output. Qutput variable up to
6 volts. 220/240 volta A.C.
Brand new with Inatructions,
£16. Carr. 7/6. Bize 210 x
150 x 120 mm.

MARCONI TFI9SM BEAT
FREQUENCY OSCILLATORS
0-40 kefs. £20 Carr, 30/-.

TE-200 RF SIGNAL GENERATOR

Accurate wide range alg-
nal generator covering
120 Kc/a—500 Mc/a on
6 bands. Directly eali-
brated. Yariable RP.
attenuator, audio output,
Xtal socket for calibrae
tion.  220/240V. AL

Brand new with instruc-
tions. £15. Carr. 7/8,
Bize 140 x 215 x 170 mm.

WB+ Bases £3/18/8. Perspex cover £3/10/0

*8pecial offer bune and cover uvalluble for these
modeln st £4.15.0. Carr. 5
range of Garrard lccelloﬂcs available

Full

Brand new, guaranteed and carriage paid.
High qualny construction.

TE-800 20,0000{VOLT
GIANT MULTIMETER

Mirror scale and over-
load proteczion.  6in.
full view meter. 2
colour ncale, 0/2.8/10
250/1.000/5.000 v, A.C.
0/25 /128 10/501
250/1.000/5,600 v, D.C

0/50A{110/1 00/500mA/
10 amp. D.C

200K /20 MEG. OIlM
£15i-/-. P. & P 5/~
MODFL TE-00 50,000 Q.p.y, /msmmssm,

Mirror scaie overload protec- )~ I
tion. 0/3/12/60/300/600/ 1,200
xT)g0.OI‘iIJGI|‘20/300/| 200. v

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons,
VM.76. VALVE VOLTMETER. R.F. ur

D.C.
16K/160K/1.6/18 MEG G,
+ 63db. £7/10/0.

P& P. 3/

ments in excess of 100 Me/e and D.C. meuul'e
ments up to 1000 v. with accuracy of - . D.C.
range 300 MV to ]l KV. AC. mnge:momvw.'mo

V RMB. Reslstance 0.02—3500 M,

Price £78.

VM.78. UHF MILLIVOLT METER. Translstorised.

A.C.range 10 Mv
0.3 b

Ma. R

3V D C. currentmnl;eool/A-

¥ hm- 125.
H1B. AUDIO SIONAL OENERATOR l5£c/|.

50 Ke/, sine or syuure «

wvave. Price

0.
J1B, AUDIO SIGNAL GENERATOR 15 e/s—50
TESTER,

Kc/s. Price £30.
TT1S. TRANSISTOR
Carriage 10/- per item.

MODEL ZaM
TRANSISTOR
CHECKER

It haa the fullest capa-
city for checking on
A. B and Ico.

Equally adaptable for
checking diodes. ete,
Bpec.: A:  0.7-0.9967.
Ico: 050

micro-amps. 0.5 mA.

200Q +1 MEG. Supplied complete with Instruc-

tions. battery and jeads.

£37/10/-.

Resistance for diode
£5/19/8. P. & P. 2/8.

MODEL TE-80. 2¢,000 0.P.V.
0/10/50/100/500/1,000 v, A.C.
0/5/25/50/250/500/1,000  v.
.C.  0-BOuA.  B/50/500mA.
O/8K/GOK/GU0K/6 meg.
£4/17/6. P. & P. 3/~

TE-51. 20,0000 /

NEW
VOLT MULTIMETER, with

overload protection and
mirror seale, 0/6/60/120,
1.200 v. A.C. 0/3/30/60{300{

600/3.000v. D.C. 0/60uA{12
J300m A.D.C. 0/60!(/6 meg
ohm. 9§2/6. P. & P. 2

MODEL
TE-10A. 20k 2/Volz ../15/50/
250/500/2,500 v. D.C. 10/50

100/500/1,000 v, A.C. 0/’)0“A
2.5 mA/250 mA D.C. 0/6K/¢
meg. ohm. —20 to 422 dB.
10-0, 100 mfd. 0.100-0.1 mfd.
89/6. P. & P. 2/6.

Input 230 v. 50-60 cycles.

Output full variable from 0-260 volts. Bulk guantities avallable.

1 amp.— £5/10/~; 2.5 amp.— £€/15/-; 5 amp.— £9/15/-;
8amp.—£14/10/-; lOamp.—£18/10/-; 12amp.—£21; 20 amp,—£37

19 translstors, 8 dlodes, IHF music power 30 watts
at 8 ohma. Res. 30-20,000 +2 dB at | w. Distor-
tion 1% orless. Inputs 3 mV and 250 mV. QGutput
16 ohms. Beparate L and R volume controls.
Treble and bass cuntrols. Stereo phone jack.
Brushed aluminium, gold anodised exv.ruded front
panel with metal case. 8ize 10}in, > ln x 7 #iin
Operation 115/230 volt A.C. £2 4/8.

MODEL AS-100D. 100K 0/
Voit. 5in., mirror scale. Bullt-
In meter pro(.ectlon 0/ 3/12/00/
120/300/600/1,200 . C.
0/6/30/120/300/600 v. A C
0/1012A/G/60/300MA/12 Amp.
0/2K/200K/2M/200M 3. —20
ul:6+l7dn. £12/10/-. P. & P.
3/6.

MODEL TE-70. 30,000 0.P.V.
u/allblso/wolwo/l 200 v.
C. 0/6/30/120/600/1,200 v.
0/3011A/3/30/300m A~
OllﬁK/lGol\ll swm MegQ.
£5/10/-. P. a P.

MODEL TE-12. 20.08) O.P.' V
0/0.6/6/30/120/800/1,20
3,000/6,000 v. DC.OISI.!O/IZO/
600/1,200 v. A.C. 0/30u A8/
GOIbOOmA.OIbKIBOOK/hMeg/
60 Meg.(3. 50 PP.
£5/18/8. P. & P 3/5-

MODEL PT-34. 1.000

0PVO,|0/50/‘250/

. a.c. and

d.e. 0/][100/600 mA,

‘l”c 0/100/'( a 39/6.
&P

LAFAYETTE 57 Range Super
50KQ/V. Maultimeter. D.C.
volts 123mv—1000v. A.C.
volts 1.5v—1000v. D.C. Cur-

+ 81 db. Overload protection.
£12/10/-. P."& P. 418,

GW.SMITH&CO.( /00, (0

3, LISLE STREET, LONDON, W.C.Z Tel: 01-437 8204

All Mail Orders to-
147, Church Street, London, W.2
Te): 01-262 6562
{Trade supplied)

TRANSISTOR FM TUNER

HIGH QUAL
TU

Double tuned
criminator.

£6/7/8. P. & P.2/6
STEREO MULTIPLEX ADAPTORS. 59/8.

6 TRANSISTOR

NER SIZE
‘ONLY 6in. X 4in. x
24in. 3 I.F. stages.

ample
output to feed most
amplifiers. Operates
on 9 volt battery, Coverage 88-108 Mc¢/s.
bulit ready for use.

Ready
Fantastio value for money.

1TY

dis-

SINCLAIR EQUIPMENT
Z12. 12 watt amplitier 89/6.
PZ4. Power supply Unlt 89/6.
S8TEREQ 25, Pre-amplifier £9/18/8.
Q.14 Bpeakers £7/18/6
Micromatic Radlo Kit 48'6 Built 58/8.

NOW AVAILABLE ICI0..59/6

ALL POBT PAID.
SPECIAL OFFER

2 Z12 amps. PZ4
Preamplifier

£22

or with two Q.14 Speakers. . £37
NEW SINCLAIR 2000 SYSTEM |

35 watt Integrated Amplifler, £29, Carr 8-

Bell-powered FM

Power 8upply, Btereo 25,

Tuner, £25, Carr. 5/-

ECHO HS-606 STEREO
HEADPHONES

weight

cable and

P. & P. 2/6.

Wonderfully com-
fortable. Light.
adjustable
viny) headband,
atereo
lack plug. 28-17,000
cps., 8O imp. §7/6.

6re.

HOSIDEN DHO4S

2-WAY STEREO HEADPHONES
Euch headphone contains a
24in. woofer and a §in. tweeter.

w

Built  In
controls,  25-18,000
8Q imp. with cable
stereo plug. £5/19/8. P.
2/6

individual

c.p.s.

level

and
&P

TRANSISTORISED
TWO.-WAY
TELEPHONE
INTERCOM

Operative over amazingly long
Beparate call and
press to talk buttons.

distances.

connection.  1000's of appli-
cations.  Beautiully Anished
in ebony. Bupplied complete

with batteries and wall hrackets.
r.& P. 36,

£6/19/6 pair.

2-wire

TEII) DECADE RESISTANCE ATTENUATOR
Variablerange 0-111
db. Connections,
Unbalauced T and
lmpcd-

Bridge T.
ance G0

Range (0.1 db

10) + (1 db x 10)

+ 10 + 20 + 30

40 db. Frequency:
Accuracy: 0.05 db.

x

+

DC to 200 KRZ (—3db).
+ indleation db x 0.01,
Maximum input less than 4 watts (50 voits).
Built in 600  load resistance with internalf
external switch. Brand new £27/10¢-. P. & P, §/..

CAR LIGHT FLASHERS

Heawy duty light fasher employs a econdenser
discharge principle operating on electro mechani-
{(As Inset)
Housed in strong plastic

cal relay.
case.

between
minute,
operation.

Flashing
60-120
12 volt

Maximum

rate
per
D.C.

load 6 amps. 8ize 2 {} in.
dia. by d4in. Supplied
brand new at a fraction
of original cost. §/@ each,
P. & P.2/6. (3 for 17/6,
P. & P. 4/8.

RECORDING HEADS

Cosmocord § track heads: Post extra.
Record/replay. High imp. 85/~
Eruse. Low Imp o 20/~
Marriott } track heads. Post extra.
Record/Playback, high imp. 85/~
Erase, low imp. 20/~

AMERICAN RECORDING TAPES

3in. 2251t. L.P. Acetate 3/6
Plrst grade 3iin. 600ft. T.P. Mylar.. 10/-
quality Sin. 600(t. 8td. plastic. . 8/6
American Gin. 9001t. L.P, acetate 10/-
tapes, Bin. 1.2001t. D.P. Mylar 15/~
Brand new  51in.1,2001t. L.P. acelate 12/8
and 6}in, 1,2001t. L.P. Mylar 16/
guaranteed. 8lin. 1,800ft. D.P, Mylar 22/
Discounts for 5iin. 2,4001t. T.P. Mylar 39/6
quantities,  7in. 1.2001t. sui acetate 12/8
Postaga 2/-. %g{:
Over £3 post ) s
pald, Tin: 3500 . T.F. Myier 3

MAXELL TAPE CASSETTES
C60—10v3; C90—14/3; C120—19/6. Post extra.

) LTD

34,LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155.

311, EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387
OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 12 DAY THURSDAY)

WwWWW americanradiohistorv com


www.americanradiohistory.com

a78

ELECTR

Wireless World, January 1970

ALU

EVERYTHING BRAND NEW AND TO SPECIFICATION - LARGE STOCKS

BARGAINS IN NEW TRANSISTORS

ALL POWER TYPES SUPPLIED WITH FREE

INSULATING SETS

2N696 5/6 2N3707 4/ BA102 9/-
2AN697 5/6 2N3708 2/9 BCI07 2/9
2NT706 2/9 2N3709 3/- BCI08 2/6
2N1132 9/9 2N3710 33 BCI109 2/9
2N1302 4 2N37H in BCI147 4/3
2N1303 4/ 2N3904 7/6 BC148 3/3
2N1304 4/6 2N3906 1/6 BC149 4/3
2N 1305 4/6 2N3731 23/ BCI53 10/-
2N 1306 /9 2N3820 25/6 BCI54 11/-
2N 1307 /9 2N3325 10/6 BCIS57 3/9
2N 1308 8/9 2N3794 33 BCIS8 3/6
2N1309 8/9 2N 4286 33 BCI59 3/9
2N1613 1 2N4289 33 BCI67 2/6
2NIT711 7 2N4291 3/3 BCl68 2/3
2N2218 9/3 2N4292 33 BCIl69 2/6
2N2147 18/9 2N4410 4/9 BCI77 6/3
2N2369A 6/9 2N5192 25/ BCI78 5/8
2N2646 10/9 2NS5195 29/3 BCI79 6/
2N2924 4/3 40406 16/3 BDI2I 18/-
2N2925 5/3 40408 14/6 BDI123 24/3
2N2926R 2/3 ACI26 6/6 BFI78 10/6
2N29260 2/3 ACI27 /- BFX29 10/9
2N2926Y 2/3 ACI28 6/ BF X85S 8/3
2N2926G 2/6 ACI76 1/ BFX88 7/9
2N3053 L] ACY22 3/9 BFYS0O 4/6
2N3054 14/3 ACY40 4/~ BFYSI 4/3
2N3055 16/6 ADI40 19/- BSX20 3/9
2N3391A 5/6 ADI49 17/6 MJ480 21/-
2N3702 3/6 ADI61 Y 16/ pr MJ48]) 27/-
2N3703 33 ADI162 | pr. Mi491 30/
2N3704 3/9 AFI118 16/6 P346A 5/9
2N3705 3/5 AFl124 7/6 V40SA 7/9
2N3706 3/3 AFI127 7/~
Code Power Tolerance Range Values lto9 10 to 99 100 up
available
@ 1720w 5%, 10002-220K Ei2 18 16 Is
C 1/8w 5% 470-1M0 E24 2-5 2 175
C 1 /AW 109%, 4-7010M 0 El2 25 1-75 15
C 1/2w 5% 4-70-10MQ E24 3 225 2
MO 1/2wW 29%, 100-1IMQ E24 9 8 7
C w 10%, 470--10MQ EI2 4 325 3
ww Iw 109, +1/2002 0-220-3-30Q El2 15d. 2l} quantities
ww 3w 5% 1202-10K {2 El2 15d. all quantities
ww 7w 5% 12Q-10K Q2 EI2 15d. all quantities
Codes: C carbon film, high stabilicy, low noise. Prices are in pence each for each ohmic

MO metal oxide, Electrosit TRS, ultra low noise.

value and power rating. (Ignore fractions
of one penny on total resistor order.)

PEAK SOUND AMPLIFIER KITS

The new Englefield Kits

Build it
12-+12

25125

Brilliant new styling and available in two forms:
STEREO 15 WATTS PER CHANNEL

Supplied in kit form with complete amplifier
and pre-amplifier modules and power supply
components. Output per channel Into 15€)
—I13 watts R.M.S. Price £38.4.0 Net

STEREO 25 WATTS PER CHANNEL
Supplied in kit form with complete amplifier,
pre-amplifier and regulated power supply
modules. Output per channel into 150
—28 watts R.M.S. Price £58.15.0 Net
Specifications on these amplifiers in accordance
with the Specifications in Guarantee published
in Peak Sound advertisements.

Inputs:

Magnetic, RIAA 3-5mV
Ceramic 35mv
Tape 100mVv
Radio 100mV

Signal to noise ratios: Better than 60dB alf inputs.

ENGLEFIELD CABINET to house either

above assemblies (as Hlustrated) £6.0.0.

Other Peak Sound Products as advertised.
Mainline Kits as advertised.

WW:= wire wound, Plessey.
Values:
EI2 denotes series: |, 1-2, 1-5, 18, 2:2, 2.7, 3-3,
3.9, 47, 5-6, 6-8, 8-2 and their decades.
E24 denotes series: as EI12 plus t-I, 1-3, 146, 2,
, 3, 3:6, 43, 51, 62, 7°5, 9:1 and their
decades.

NEW PLESSEY INTEGRATED CIRCUIT
POWER AMPLIFIER TYPE SL403A. Only
57/- each. Opérates with 18V power supply.
Sensitivity 20mV into 20M (2, 3 watts into 7-502,
Supplied complete with application Data on orders
for 2 or more.

PE NOV. 69 STEREQO AMPLIFIER KIT
less metalwork £11/18/— NET complete

CARBON SKELETON PRE-SETS

Small high quarl!y, type PR: Linear only: 1001},
2200, 4700, IKQ, 2K2, 4K7, 10K, 22K, 47K,
100K, 220K, 470K lMﬂ 1M2 5M IOMO
vertical or horizontal mounting I/~ each
S-DeCs PUT AN END TO “BIRDS-
NESTING". Components just plug in.
Saves valuable time. Use components again and
again.

S-DeC Only 30/6 post free

Compact T-DeC, increased capacity, may be

temperature-cycled.

T-DeC only 51/~ post free

MULLARD SUB-MIN ELECTROLYTICS
C426 RANGE . .. Price I/3 each
Axial leads. Values (1tF/V): 0-64/64; 1/40;
1-6/25; 2-5/16; 2-5/64; 4/10; 4/40; 5/64; 6-4/6-4;
6-4/25; 8/4; 8/40; 10/2-5; 10/16; 10/64; 12-5/2S;
16/40; 20,I6 20/64; 25/6-4; 25/25; 32/4; 32/10;
32/40; 32/64; 40/16; 40/2-5; 50/6-4; 50/25; SO 40;
64/4; 64/10; 80/2-5; 80/16; 80/25 IOO/6 4; /4;
125/10; 125/16; I60/25 200/6-4; 200/10; 250,
320/2-5; 32016 4 400/4; 500/2-5.

LARGE CAPACITORS. ALL NEW STOCK
High ripple current types: 2000uF 25V 7/4;
2000 F 50V 11/4; 5000uF 25V 12/6; 5000uF
S0V 20/11; 100CuF 100V 16/3; 2000F 100V 28/9;
S5000uF 70V 36/-; 5000nF 100V 58/3; 1000uF
50v 8/2; 2500uF 64V 15/5; 2500uF 70V t9/6.

MEDIUM RANGE ELECTROLYTICS
Axial leads. Vaiues (uF/V): 50/50 2/-; 100/25
2/-; 100/50 2/6; 250/25 2/6; 250/50 3/9 500/25
3/9 1000/10 3/—; 500/50 6/—; 1000/25 4/-; 1000/50
7/-; 2000/25 6’-.

SMALL ELECTROLYTIC
Axial leads: 5/10, 10/10, 25/|0 50/10
25/25, 47/25, 100/10, 220/10 .

I/~ each
/3 each

COLVERN WATT WIRE-WOUND POTENTIO-
METERS: IOﬂ 1502, 25Q, 50Q, 1000, 150Q, 2500, 50003,
KQ, 15K Q, 25K Q, 50K Q.

15K Q, 25KO. 5KQ, IOKQ

Price only 5/6 each

CARBON TRACK POTENTIOMETERS
Double wiper ensures minimum noise level. Long plastic spindles.

Single gang linear 22002, 470Q2, 1K, etc. to 22MQ  2/6
Single gang log. 4K7, 10K, 22K, etc. to 2:2MQ ..  2/6
Dual gang linear 4K7, 10K, 22K, etc. to IMQ2 B/é
Dual gang log. 4K7, 10K, 22K, etc. to 2M202 8/6
Log/Anti-log. 10K, 47K, IMQ only 8/6
Dual anti-log 10K only 8/6
Any type with } amp double pole mains swltch extra 2/3

FETS n-channel

Low cost general purpose 2N5163, 25 volt
Audiofr.f. Texas 2N3819

Motorola 2N5459 (MPF105)

only 5/- each
9/— each
9/6 each

30 WATT BAILEY AMPLIFIER COMPONENTS:
Transistors for one channel £7/5/6 list, with

109%, discount .. only €6/11/-
Translstors for two :hannels £I4/II/— list,
with 15% discount " only £12/7/5

Capacitors and resistors for one f.hannel list £€2.
Printed clrcuit board free with each transistor set.

Complete unregulated power supply kit £4/17/6 mono or
stereo, subject to discount.
Complete regulated power supply kit £9/5/- subject to discount.

Further details on application.

MAIN LINE AMPLIFIER KITS AS ADVERTISED.
PRICES NET AUTHORISED DEALER

COMPONENT DISCOUNTS

109% on orders for components for £5 or more.
15% on orders for components for £15 or more.
(No discount on net items)

WAVECHANGE SWITCHES
1P 12W; 2P 6W; 3P 4W; 4P 3W—long

sp indles 4/9 each
SLIDER SWITCHES
Double pole, double throw 3/~ each

POSTAGE AND PACKING

Free on orders over £2.

Please add 1/6 if order is under £2.

Overseas orders welcome: carriage charged at
cost.

SINCLAIR IC.10 INTEGRATED CIRCUIT AMPLIFIER
AND PRE-AMPLIFIER

This remarkable monolithic integrated circuit amplifier and
pre-amplifier is now available for despatch from stock. It is the
equivalent of 13 transistor/|18 resistor circuit plus 3 diodes and
the first of its kind ever. It is d.c. coupled and applicable to
an unusually wide range of uses all of which are detailed In the
manual provided with lt.

Sinclair 1C.10 as advertised, post free 59/6 NET

ELECTROVALUE

DEPT. WW.701, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY,

Hours: 9-5.30 daily; 1.0 p.m. Saturdays.

Telephone: Egham §533 (STD 0784-3)
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO ‘PACKAGE’ OFFERS

‘Package’ prices apply providing
allindividua! units are purchased
from any branch
months (see leatlet).

Matching a8 recommended for optimum per-
formance. Compare prices with equipment and
cabinets purchased individually.

30 Watt Output

% Goldring Transcription Turntable on Plinth.

withio 3

Extremely
Attractive Plinths
finished In Teak or
Afrormosia veneer.
Tinted Transbarent

13 Watt Output

Y Garrard SP25 Mk. Il 4-speed Player Unit, on
Plinth. Yr Goldring €590 Ceramic P.U. Cartridge
with diamond stylus. 3¢ TAI2 Amplifier in veneered
housing. v Pair of Dorchester Loudspeaker Units.

Yr Shure or Goldring Magnetic Pick-up Cartridge.
Y Super 30 Amplifier in veneered housing.

Y Pair of Stanway Il Loudspeaker Units.

Special
wired units ready to *“‘plug-in’’,
Reaily superb performance.

total price. Four fully

86 Gns.

Y Garrard SP2S Mk. il Turntable on Plinth.
% Goldring (590 Ceramic diamond tipped Cartridge.

Plastle “roll Jver™
cover with handle.
8pecial total price.

Four fully wired units

30 watt Output ready to “plug-n.”

Transparent Plastic cover 3 gns extra.
Terms Dep. £10.0.8 and 9 monthly payments
£5.15.5 (Total 59 Gns.) Carr. 25/-

Special total price. 53 Gns

76 Gns.

i Yr Super 30 Amplifier in veneered housin 3000 and 8onotone YTA cartridge in lien of ]
Send S.A.E. for leaflet. Carr. 30/- ¥ Pair of Stanway Il Loudspeaker Units. < Carr. 30/- sm“.nd o " Special total ;lriu 471‘ Gns.
pal cour 3 Kns. extra. Carr. 25/«

I3 WATT ‘PACKAGE’

as above but with Garrard

b
W
B

AUDIOTRINE HIGH FIDELITY

d

HFP blOL 6' low
HY 801D
HF 811D 8° 10W

HF 102D 10° 10W
HF 100D 10" 15W

Cabinets of latest styling Satin Teak or Afrormosia veneer.
Acoustically lined or filied with woollen damping material,
Ported where appropriate. Credit terms available,

(-

Range 35-20,000 c.p.s.
Gives smooth realistic sound cutput. Inc.carr.
GLOUCESTER s1.c 25 x 16 x 10in.
12.000 line speaker.
Rating 10 watta.

LOUDSPEAKERS .. . . ...

structlon. Latest high efMclency ceramic

mugnets. Treated Cone aurround for
low fundamental resonance. “'D"
indicates Tweeter Cone providing

extended frequency range up to 15,000
¢.p.s. Exceptional performance at low

coat. Impedance 3 or 15 ohms.
Prices Include carriage. PLEASE S'I'ATE IMPEDANCE
57/9 HF 120 /9
8” 8W 59/ HF 120D 12° 15W 89/9
£4/4 HF 128 12"  15Wg5/6/-
65/- HF 126D 127 18W £5/15/-
/ any 8l
DELIT [1]9] KER UNI

speaker.

DORCHESTER g1.c 16 x 11 x oin. appr. | THE®

Range 45-15.000 c.p.s. Rating 8-10 watts.

Fitted High flux 13 x 8in.
Dual cone speaker. Impe- £8-1 9-9
dance 3 or 10 ohms. Carr. 7/6 15 watt

STANWAY 11 51,090 1 104 % 0110, Rat-
| ing 10 watta. Incorporating Pane 13 x 8in.
speaker with rubber cone surround and
11,000 line magnet. High Aux tweeter.

(8) Teak

AUDIOTRINE
an

—f HI-FI

SE10 For outstanding results

SE12 Por high performance with 12in. Hi-Fi upuker
and Tweeter. Rize 25 % 16 3 10§in. Pressurised. £6 |9 9

*Moderate size approx. 25 % 14 x 101in. ®*Range 30-20,000 Compleu klt.
c.p.s. Impedance 13 ohms. * Performance comparable
with units costing considerably more. Consists of (1) 12 in.

ultra low resonance, and ceramic magnet. (2) 3-way quurter section
series crosu-over system. (3) 8 x 5in. higb flux middle range speaker
{4) High efMclency tweeter. (5) Woollen acoustioc damping material.

REMARKABLE VALUE

HI-FI SPEAKER SYSTEMS
Conuisting of matched 12in. 11,000 lige 15 watt
:5 ol;n hlgh qunmy speaker, crosg-over unlt and
weeter.

%

'SPEAKER ENCLOSURES
i bty Crgeaie = e Yk, et Befis
UL e U e
Hi-F| speaker.

L il ppemes 5, B

with HI-Fi 1‘"“‘(5 |9 9

*

2413 % 10in. Ported

RSC TA12 Mk 11 13 WATT STEREO AMPLIFIER

FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY

Al e fre-
gue:llcy range ensure -t'l:pmlnziy realistic repro- OUTPUT OF 6.5 WATTS PER CHANNE
uction. Designed for optimum performance with
M Or SENIOR 15 watt inc, HF 124 £s' ls'o any crystal or ceramic Gram P.U. aurtridge,
= 15,000 line Speaker £8/15. Carr.6/8. Carr, 5/9 Radio tuner, Tape recorder, ’ Mike "’

% 3 separate switched input sockets on each
channel 4 Beparate Bass and Treble controls
% Blide 8witch for mono use

+ Frequency Response 30-
+ Harmonlic Distortion 0.3% st 1000 ¢.p.s. Hum and Noise
—70dB + Bensitivities (1) 300 mV (2) 50 mV (3) 100 mV (4) 2 mV + Handsome
brushed silver finish Facia and Knobs. Output rating I.LH.P.M. Complete kit of
parts with full wiring diagrams and instructions. 134 GNS. Carr. 7/9. Factory
bulit with 12 mth. gntee. 17 GNS. Or Dep. £5/2/6 and 9 mthly pyints. 34/-

(Total £20/8/6). Or In Teak or Afrormosia veneer housing 204 GNS. or Dep.
£5/10/6 and 9 mthly. pymta. £2/1,7 (Total £24/4/9).

ete.

 8peaker
For 200-250 v.

YORK' HIGH FIDELITY 3'SPEAKERSYSTEM | RS.C.

206

Bass unit with cast chassis, Roll rubber cone surround for
Read

veneered cabinet. (7) Circuit and full instructions.
HEAR IT AT ANY BRANCH 1a..4/3:

Type BM1.
Bize 5§ x 44 x2in.
replaces batteries supplying 1.3 v. and 90 v.
whereA.C.mains 200/250 v.50 c/s. is avallable.
Complete kit with diagram 52/ or,
for use. 3 GNS.

F.W. Bridged 6/14v D.C. Output lnprut \hx 18v, A.C.

BATTERY/MAINS CONVERSION UNITS

An all-dry battery eliminator.
approx.  Completely ‘ a

1a., G/

Handsome Beandinavian design cabinet.
Impedance 15Q. 16Gns
.

12in. High flux
Cross-over unlt and Tweeter.

Frequency mnge 491 Gne.

Impedance 15 ohms.

STATE AMPLIFIER
200-250v. A.C, mains operated
Frequency  Response 30
20,000 ¢.p.s. —2dB. Har-
" _v.s | monic Dumm(m 0.39% at

ete. Gram, Radlo or Tape. Reserve L.T. nnd H.T.
volume controls so that two separate Inputs such as Gram and “"Mlke' can be mixed
50 cfu. A.C. mains. For 3 and 15 ohm speakers. Complete Kit parts wiring diags.. instructions.
Twin-h

RS.C. AIO 30 WATT ULTRA LINEAR
HI-FI AMPLIFIER Eistls sensitive. Push-Pull high

output, with Pre-amp./Tone Con-
trol 8tages. Performance Agures: Hum level —70dB. Frequency
response +3dB 30-20.000 c/s. Bectlonally wound output trans-
former. All high grade components. Valves EF88. EFs86, ECC83,
807 .807, GZ34. Beparate Baas and Treble Controls, Sensitivity
36 mililvolts. Buitable for High Impedance mic. or pick-ups.
Designed for Clubs, Schools, Theatres, Dance Halls or Outdoor
Functions, etc. For uae with Electronio Organ. Guitar, String Bass,
for Radio Tuner. Two Inputs with uu;b‘akd
. 200~ Vb

Trebie 'Lt * and *
Mike, Gram. KHadlo or Tape.
Output for 3-15 ohm speakers.
Output rating 1.H.F.M. In fully enclosed enamelled case,
8} x 21 x biin.
plate 104 x 34in. and matching knobe
kit of parts with full wiring diagrams and instructions,

Or factory built with 12 months' guarantee. £8.18.9.

Or factory built 3 ——

== 1.000¢.p.5. te Bass and
cut’ controls. 3 input sockets for
Input selector switch.
Max. sensitivity 5mV.

TERMS:

Attractive brushed silver finish facia
Complete

7,Gns.

Carr. 7/6
R.S.C. COLUMN SPEAKERS covered in two-

tone Rexine/Vynair. ideal for vocalists and Public
Address, 15 ohm tutching. TYPE C57 15 watts inc. five
7 % din.spkrs. £7/19/11. TYPE C488, 30 watts. Fitted
four 8in. bigh flux & watt speakers. Overall slze approx.
42x10x5in. 18 Gns. Or deposit 87/- and 9 mthly
mte. 34/9 (Total £18/19/9). Carr. 10/-.

;YPE C4128, 50 watts. Fitted four I2in. 11.000 lines 13
watt speakers. Ovensllsize 56 x 14 x 9in.approx. 28 Gns.

Or deposit £5/17/6 and 9 monthly payments Carr. 15/

of 54/8 (Total £30/7/-)

Total cost of parts R.S.C. |FM1 SOLID STATE

tion. Y Sharp A.M. Relection. ¥ Drilt-lree recep-
tion. % Outputample for any amplifier (approx.500m.v.).

with  detalled wiring High-sensitivit
dingrams and instruc- g~ S % i kdtd
tions. — — =
14 Gns. = 3
Inc. Carr. - or feeding toning meter.

ar

Simple alignment instructions.

Multiplexer. yrTuner head using silicon Planar Tran-

dled perforuted cover 27/8. Or factory built with EL34 output \nl\el rmd 1 S ns
.

) Send B A.E. for leaflet.

Bales settled in 3 montha.

12 mont.hs g:mnnue tur 18 gns. Tech. figs. apply to factory built unita.

it £6.3.0 and ® manthly payvments of 34/- (Total £81 9/0

REFUNDED on crear

R.S.C. A11 HIGH FIDELITY 12-14 LiF
Push-pull ultra linear output *‘built-in” tone oontrol
pre-amp. Two Inpnt sockets with associated controls
allowing mixing of “'mike”’ and gram, ete. etc. High
sensitivity. 5 valves—ECCS83 (2), EL84 (2), EZ81.
High quality sectionally wound output transformer,
IND. BABS AND TREBLE CONTROLS. Frequency
response +3dB  30-20,000 c/s. Hum level—60dB.
SENSITIVITY 40 millivolts.
PUs. High Impedance 'mikes”. For Musical Instru-
ments such as 8tring Bass, Electmnlc Guitars, etc.
8ize appmx 12 x 9 x 7in. For AC mains 200-250v. 50 cps. Output 9 GI'IS
for 3 and 15 ohm spkrs. 8.A_E. for leaflet. Complete kit )
Full Instructiona and point-to-point wiring diagrams. Carr. 11/6 (or factory bulit
124 Gus.) Twin handled metal cover 27/8. Terms on assembled units. Deposit 89/6 and
Y monthly payments of 23/-. (Toul 215/6I6 RSC A1lT transistorised version of
above il it § Gns. (A b

] 10
* 200-250v, A.C. Mains opera-

High Quality L
In teak orafrormosis veneered .
cablnets. L13 13° x 8
10 Watt Model. Gauss 10,000
lines, 3 or 15 ohm‘ £4/ 1 9/9

L12 12' 20 Wnt( Model,
15 ohm, 8ize 18 x 18 x 10in,

+ Output available
Y Output lor leeding Stereo

gDs. in Teak sistors. ¢ Designed for standard 80 ohm co-axial input.
bRt O D e aally Miataliifg i Bpan A S A bt ol Theledie gt Amniae of covered Lo esteroexine.  £8/19/9
ilustrated 194 &os. Perforiiance and reliability. The pre-wired tuning head facilitates speed and sim- TWO o u
Terms: Deposit £5 and  plicity of construction. Printed circuitry. Only high grade transistors and com- | TWO-WAY *PHONE FIER
9 monthly payments £2, ponents used. A quality product st considerably less than the cost of comparable { Listen and speak with both

hands free. Handsome black case.

59/9

r Crystal or Ceramic|

R.S.C. MAINS TRANSFORMERS
FULLY GUARANTEED. Interlesved and Impreg-

nated. Primaries 200-250 v. 50 c/s. Screened
MIDGET CLAMPED 'n'n: 2px2hx 2m.

250 v..60 mA, 8.3 v. 28, ......... < 1911
250-0-250v., 80mA, 6. 3v ‘2a. 18/11

FULLY SEROUDED UPRIDH‘I‘ MOUNTIND
250-0-350v. 60mA., 6.3v. 2a., 0
230-0-250v. lOOmA 8.3v. -Il .0

For Muliard 510 Ampllﬂer
350-0-350v. 100mA., 6. :n ‘l- 0 H 3v.
350-0-350v. lbOmA.
425-0-425v. 200mA,
425-0-425v. 200m A,
450-0-450v. 250mA. 8.
TOP SHROUDED DROP-THROUGH TYPE

250-0-250v. 70m A, 6.3v. 2a., 0-5-6.3v. 23/9
250-0-250v. 100mA, 6.3v. 3.9a. . £27/9
250-0-250v. 100mA. 8.3v. 2a.,8.3v, 1 28/9
350-0-350v. 80mA, 6.3v. 9/11
250-0-259v. 100mA. 6.3v. 4 39/8
300-0-300v. 100inA, 6.3v. 4 39/9
300-0-300+. 130mA. 6.3v. 4a., 0-5-6.3v. la.
Sultable for Mullard 510 Ampiifier ...... 48/9
350-0-350v. 100mA., 6.3v. 4a,, 0-5-6.3v. 3a. 39/9
350-0-350v. 150mA.. 8.3v. da., 0-5-6.3v. 3a. 46/11
FILAMENT or TRANSISTOR POWER PACK Types

6.3 v. 1.5a. 8/9; 6.3v. 2a. §/9; 6.3v. 3a. 13/9; 6.3v
6a, 22/9; 12v. 1a. 9/11; 12v. Ja. or 24v. 1.5a. 23/8;
0-9-18v. lia. 19/11; 0-12-25-42v. 2a. 31/9.
CHARGER musronmms 0-9-16v. Y4a. 18/9;
24a 19/11;3a.21/1]; 5a. 5111 ia. 268 : ¥a. 36/9.
AUTO iStep UP/SMP DOWK) TRANSF BMERS
0-110/120v.-200-230-260v. 50-50 watts

150 watts, 33/@; 200 watts 49/9; 500 Il(l.a 105/—
OUTPUT TRA SFORMERS 80

Standard Pentode 5,0000 or 7,000 to 30
Push-Pull 10 watts 6V6 ECL36 o 3. 5, 8 or 150 24/9

Push:Pull 8 watts EL84to 33 or 153

Push-Pull EL84 to 3 or 150 10-12 watte .. 9
Push-Pull Ultra Linear tor Muliard 510, etc. 39/9
Push-Pull 15-18 watts, sectionally wound 6 L6
KT66, etc..for 3 or 1303 . 35/9
Push-Pull 20 watt high qnmllty sectlonnlly
wound EL34. 6L8, KT66, ctc. to 3 or 158 58/9

SMOOTHING CHOKES

150mA.7-10H, 2500 12/8;100mA, 10H,2000 10/9;

) . Inc. Carr. . Inc. Carr.
Total £23. units. Sterec version. All parta 20 gns. Inc, Carr. Assembled 22} #ns. Inc. Carr Battery Socratar: S0aA. 10H, 3500, 8/0: S0mA.
10H. 4000 4/1]
F E E /E I R.S.C.SUPER15 | Record Playing Units
sc U E ey & MONEY BAVING UNITS
I HIGH FIDEL'TY Ready to plug into Amplifier.
B T, e ot - wirig dingrams 3 g RP2C Sris ko
o1n w & e :
CONSIDERABLY MORE D etaing Jlwgrams 2 Gns. | AMPLIFIER heavy tumiable Bited Gokiring
Employing Twin Printed Circuits 200/250v. A.C. Carr. 15/-, | 8ol state. Approx. as | Biereo/Mono ~ oartrige  with
mains operation. y ¢ I Buper 30 but aingle diasoond stylus. Mounted on
TRANSISTORS: 9 high-quality types per channel. EMINENTLY SUITABLE FOR USE WITH ANY | chaunel. Complete kit | Dinth. Transparent
OUTPUT: 10 Watts R.M.B. contlnuous into 150 MAKE OF PICK-UP OR MIC. (Ceramic or | with full constructional | piastic cover included. 2 3Gns.
{Per channel) 16 Watts R.M.8. continuous into 38 i Magnetlc Moving Coll, Ribbon or Crystal.) df:ilund polat to polat | Ine. carr.
: s U .v. CONTROLS: 5-position ut selecw » Bas i = As abo but with
e gRATIIIES, e, EY,, 4 R SONROLS SR I Ty SURRNILY avamamz. sUvsie sooup | ZUIE [ L G, | RP3C g1, e gt
100 m.v. Mic. 5 m.v. Tape Head 2.5 m ¥, Monitor By, Mains Bw. it m:';A;:EOB:A“ED BY ST—";“&? N m Tranacription unit and C890
FREQUENCY RESPONSE: 4 2dB. 10-20,000c.p... INPUT SOCKETS: (1) P.U. (2) Tape Amp. “RAT NCILLARY I actory built: 15¢ | Cartridge.  Cover Included.
() Radio (4) Mic. or Tape Head. (Operation of EQUIPMENT. Unit factory built 28 Gns. or ' G08.. Carr. 12/6. Terms: 8
'rilsasm.xconmm l+17d|m “MABatI0Ke/n. fopyp gelector awures appropriate cqualiation.) Depostt. £7/5/= and § mthly. paywente £613 I Deposit 4 Gus. snd 9 | Ine.carr. 28aGns.
gUM Egyg[!.‘oiso*. 7 dB to —15 dB at 50 ¢/s. %ﬂﬁs.szli Bsti:.mg Steel construction. ApProx. (Townl £39/11/8) or In Teak or Afrormosia :I'}‘:’I:lttl.]yill);’;;/esl;t.’tﬁlll _Varioui‘other types
HARMONIC DISTORTION: 0.1% at 10 Wutts FACIA PLATE: Attmctive desiyn in rigiq Veaeer housing 31 Gus. Carr. 15/-. Terms: Ir.x i [ wh agnatlc) P.U, Cartrioges
000 c.p.s. Perspex. Spun silver matching control knobs Deposit £7/3/8 and 9 mthly. payments g4/= vencered | hounms 196Gns. | PoO Ao B e
CROSS TALK: 52 dB at 1,000 c.p.s. a8 available. (Total £35/18/6.) Bend 8.A.E. for leaflet. R
BRADFORD !0 North Parade (Half-day Wed.). Tel. 25349 22 Pugh Streec (Half-day Thurs.). Tel. 56420 | EJCESTER | R.S.C._ PLINTHS 1or
. 5-7 County (Mecca) Arcade, Briggate Jet Teco
BLACKPOOL (Agent) O & CElectronics 227 Church St. LIS (Half-day Wed.) Tel. 28252 LEEDS | ~ N Pl;{‘l’x::
BIRMINGHAM 207> G‘ vgzels‘;;:lé;;lff li-day Wed mt ey LTR, JF [ e W‘F:l')'cENmnsn LIVERPOOL | Garrand
- a ay Wed. 5
DERBY 26 Osmaston Rd. The Spot (Half-day Wed.). MAIL ORDERS to: 102-106 238 Edgware Road, W.2 (Haif-day Thurs.). _ | ONDON 2023,
Tel. 41361 I’_":e';‘f,",""Nt‘g'bB,;”:"'j:; 60A Oldham Street (Half-day T\Z';I?D,j;’;cugsrm 59/9 ATo0,
DARLlNGTON 18 Priestgate (Half-day Wed.). Tel. 68043 ¢ Terms C.W.0. or C.O.D. Tel. CENtral 2778 gms ete. ste. Available with
EDINBURGH 133 Leith St. [Half-day Wed.). Postage 4/6 extra under £2. 106 Newport Rd, wilday 700 MIDDLESBROUGH | &oicrin” i 6 G,
Tel. Waverley 5766 sﬁ»f;‘d"s :"Ede:,h(hsénqz'i—:ldei 41 Blackett Streeti op. ;:"4.ck UPON| 1 WATT TRANSISTOR
~DALE, o w 2]
GLASGOW326 Argyle St.(Half-day Tues.). Tel. CITy 4158 :Z?ie.o?np;nsl" da; Sats. Store) (Half-day Wed.). Tel. 21469 NEWCASTLE TYNE] | o ire size pac HPLIFIERS
RS MUST NOT 13 Exchange Street (Castle Market Bld e S U B o
HULL 91 Paragon Street (Half-day Thurs.). Tel. 20505 BE SENT TO SHOPS. (Ha"_%" Thurssy. Tel, 257)l6 SHEFFIELD e By Bl
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CURRENT RANGE OF BRAND NEW L.T.

TRANSFORMERS. FULLY SHROUDED

(*excepted) TERMINAL BLOCK CONNEC-
TIONS. ALL PRIMARIES 220/240v.

Omsons

(ELECTRONICS) LTD.

No. SEC. TAPS AMPS PRICE CARR.
IA .. 25-33-40-50.... 15 £10 10 0 12/6
B e 9 SRR g;z 9 & 10 CHAPEL ST., LONDON, N.W.|
1D .. 25-33-40-50.... 3 €4 0 0 7/6 | 01-723-7851 01-262-5125
. 4-16-24-32 . 12 £7 2 6 8/6
8 £5 7 & 8/6
4 £3 12 6 7/6 HIGH GRADE POTTED CHOKES
2 £2 7 6 5/- BY FAMOUS MAKERS. NEW. GUARANTEED
= o B 12/6 1 20 H. 200 m/a. 30/-. P. & P. 7/6. 20 H. 180 m/a. 27/6. P. &P
o 2 als 7/6. IS H. 180 m/a. 25/-. P. & P.7/6. 12 H. 200 m/a 2§/-.
5 £4 1 6 7;6 P. 7/6. 10 H. 180 m/a. 22/6. P. & P. 7/6. 5 H. 300 m/s. |S-
3 £1 1 6 776 P. & P. 6/6. 30 H. 50 m/a. 25/-. P&P’y’6|OH75ma|0r6
0 £13 0 0 |2/6 P. & P. 2/6. 50 H. 25 m/a. 8/6. P & P. 2/-. 10 H. 120 m/a. 12/6.
20 8 5 0 9;6 P.' & P. 3/6. 1S H. 75 m/a. |2/6. P. & P. 3/6. 5 H. 100 m/a.
0 €4 5 0 8/6 6/6. P. & P. 2/-. 0-75 H. 450 m/a. 15/-. P. & P. 4/6.
o -3 ;ﬁ: PARMEKO NEPTUNE SERIES
20 £7 2 6 8/6 EHT TRANSFORMERS
10 £4 5 0 7/6 | Pri Tapped 200-250v. Sec. 3 kV 58 m/a. 4v. I'1 A, 10 kV
s £2 17 6 7/6 | r.m.s. test and 4v, 0-5 A. 75/-. P, & P. 10/-.
2 £3 12 6 6/6
1 £212 6 6/6 GRESHAM POTTED TRANSFQRMERS
50 £10 7 6 10/6 | Pri Tapped 200-250v. Sec. 475-0-475v. 160 m/a. 215-0-215v.
20 £6 2 6 8/6 | 60 m/a. 6-:3v. 82 A. 6:3v. 5 A. 6:3v. 075 A, 5v. 3 A, 85/,
10 £3 17 6 7/6 | P. & P. 10/-.
S £215 0 6/6 | Pri Tapped 200-250v. Sec. 415-0-41Sv. 160 mja. 165v. 155
| £1 12 6 6/6 § mia. 6:3v. 3 A, 6:3v. |6 A. 6-3v. |I'6 A. Sv. 28 A. 75/,
8 €6 5 0 8/6 | P. & P. 10/-. g
£1 9 6 6/6 | Pri Tapped 200-250v. Sec. 6:3v. 25 A. twice, 6:3v. 15 A,
15 £2 10 © 7/6 3v. | A. 6:3v. 0-5 A. I17/6. P. & P. 4/6.
2 £3 12 6 6/6 | Pri Tapped 200-250v. Sec. 27-0-27v. 0-3 A. 28-27-26-0-26-
27-28v 0:3 A, 6:3v. | A, 63v. 0:3 A, 6:3v. 0:6 A, 30/-.
AUTO TRANSFORMERS P. & 4/6.
240v.-110v. or 100v. Completely Shrouded fitted | Pri Tapped 200-250v Scc. 350-0-350v. 25 mja. 6-3v. | A,
with Two-pin American Sockets or terminal 15/-. P. & 4.
blocks. Please state which type required. Pri Tapped 205-245v Sec. 300v. 37 mfa. twice. 4v. | A, 4v.

0-3 A. 27/6. P. & P, 5/-

T ts A . Weight Pri Carr.
yloe W;to PPr;:Ib eigl . 'I',“ § "5’I’6 Pri Tapped 200-250v. Sec. Tapped 370-390-410v. 6 m/a.
2 150 41b €212 6 6/6 ,'a°"TP &d '23I 245v. Sec. 300-0-3 66 4A
3 0  6iib 812 6 §/6 | V7l ¥ e p G/ ov: Sec. 300:0:300v. 66 mia. 6:3v. 4A.
4 500 8l Ib €5 2 6 8/6 p'i = s 125 3
5 1000 14 Ib g 2 6 57, B B plappedisec AIRsyna a5 m e (oaloes 35/ P SIE. 15/
6% 1500 25 1b €915 0 15 Py TR R, Sot, .- 180 m/L caiph 40u 50
o eo S 1415 0 12/6 Pm thwmté 257/‘2‘5 3 /30
o 120 -1 AL 15)- P,., app?o 00-240v. ec 130v. 450 m/a. three times. 79/6.
*Completely enclosed In beautifully finished metal case | p; Tapped 200-240\! Sec. 400v. 290 m, ; 75/-. & P. 10/6.
fitted with two 2-pin American sockets, neon indicator, | Pri Tapped 200-250v. Sec. 45v. 25 m/a. Iv. 05 A. 12/6.

on/off switch, and carrying handle.

WE REGRET WE HAVE TO INCREASE ALL
THE ABOVE TRANSFORMER PRICES BY
10 PER CENT OWING TO THE HIGH COST
OF COPPER.

P. & P. 4/6.
Pri Tapped 200-240v. Sec. Tapped 760-700-40-20v. 50 m/a.
6-3v. I'5 A, 25/-. P. & P. 5/-
ONE ONLY DAVENSET TRANSFORMER
Pri 400-415-440v. Sec. 270v. 1,500 watts. £12/10/-. Carr, 15/

Wireless World, January 1970

SMITHS SYNCHRONOUS MOTORS
A.C. 200-240v. 4 r.p.m. 3in. dia. Length of spmdle Jin. 22/6.
P. & P. 2/6. As above, | r.p.m. 22/6. P. & P 2/6

AMERICAN SYNCHRONOUS MOTORS
Q.CB: %’30;}650 cycles, 6 r.p.h. 24in. dia. cog spindle. 12/6.

VENNER SYNCHRONOUS MOTOR
A.C. 240v. 50 cycles, 40 r.p.m. 2}in. dia. Length of spindle
fin. 12/6. P. & P. 2/6.

BERCO SLIDING RESISTORS
1004 ohms § amp. Single Tube Slider. Length I8ins. 45/
P. & P.7/6. 30 ohms |25 amps 5.T. Right angle geared drive.
19/6. P. & P. 5/6. 45+|2 ohms 6:5/4 amps Single Tube Fixed
Length 22ins. 25/-. P. & P, 7/6.

G.P.O. 3000 TYPE RELAY (New and Boxed)
20,000 ochms Heavy Duty Contacts, 2CO, 2M. I15/-, P. & P. 2/-.
75 ohms Normal Contacts. 3M, IB, ICO. §/-. P. & P. 2/-.
500 ohms Heavy Duty Contacts. 3M, 3B. 8/6. P. & P. 2/-.
150 ohms Heavy Duty Contacts. 2M. é/-, P, & P, 2/-.

SUNVIC TANK THERMOSTATS
Type TQP. 250v, 15 amps NC. 5 amps NO. 190—70 deg. F.
Length of stem 10}ins. 25/-. P. & P. 5/-.

AC 220-240v. SHADED POLE MOTORS
1,500 r.p.m. Double spindle. Length 0:9in. and 0-6in. Overall
size 3% 3} X 2ins. New and Boxed. 10/6. P. & P. 3/6.

BURGESS MICRO SWITCHES
Type MK 3BR/74. Norm closed or Norm open.
Press Button. 8/6 for three. P. & P. 2/6.

lin. raised

SIEMENS MINIATURE RELAY BASES
Type T.5TV 24 C. 6 Contact pin. 4 Coil pins. Cartons of 20,
inc. spring clips. 15/-. P, & P. 2/-.

PULLEN SHUNT WOUND 24v. DC REVERSIBLE
MOTORS
Type 6IO H P |/7S r.p.m. 3,500 Cont/R. New and boxed.

15/-. P

MAINS ISOLATION TRANSFORMERS
Pri tapped 240-220-110v, Sec. 240v. 1200 watts. Bullt into
metal case with twin 13 amp Socket outlet, on/off switch,
neon indicator and carry handle, £16.10.6. Carr. 15/-.

GARDNER’S POTTED TRANSFORMERS
Pri Tapped 200-240v. Sec. 35v. 7-2 amps. conservatively rated.
57/6. Carr. 6/6.

LATEST RELEASE OF
RCA COMMUNICATION RECEIVERS AR88

BRAND NEW and in original cases—A.C. mains input.

MARCONI

SIGNAL GENERATORS

110V

or 250V. Freq. in 6 bands 535 Kc/s-32 Mc/s. Output impedance
2.5-600 ohms. Complete with crystal filter, noise limiter, B.F.O.,
H.F. tone control, R.F. & A.F. variable controls. Price £87/10/-
each, carr. £2.

Same model as above in secondhand cond. (guaranteed working
order), from £45 to £60, carr. £2.

*SET OF VALVES: new, £3/10/- a set, post 7/6; SPEAKERS:
new, £3 each, post 10/-. *HEADPHONES: new, £1/5/- a pair,
600 ohms 1mpedance. Post 5/-.

ARS8 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscil-
lator coil L55. Price 10/- each, post 2/6. RF Coils 13 & 14;
17 & 18; 23 & 24; and 27 and 28. Price 12/6 each. 2/6 post.
By-pass Capacitor K.98034-1, 3x0.05 mfd. and M.980344,
3% 0.01 mfd., 3 for 10/-, post 2/6 Trimmers 95534-502, 2-20 p. f
Box of 3, 10/-, post 2/6. Block Condenser, 3 X 4 mfd 600 v.,
£2 each, 4/- post. Output transformers 901666-501 27/6 each,
4/- post.

o /Avaxlable with Receiver only.

TYPE TF-144G

Freq. 85Kc/s-25Mc/s in 8 ranges. Incremental: 4-/— 1% at 1Mc/s.
Output: continuously variable 1 microvolt to 1 volt. Output
Impedance: 1 microvolt to 100 millivolts, 10 chms 100mV-1 volt-
52.5 ohms. Internal Modulation: 400 c/s sinewave 75% depth,
External Modulation: Direct or via internal amplifier. A.C. mains
200/250V, 40-100 cfs. Consumption approx. 40 watts. Measure-
ments: 19}% 12} %10 in. The above come complete with Mains
Leads, Dummy Aerial with screened lead, and plugs. As New, in
Manufacturer’s cases, £40 each. Carr. 30/-. DISCOUNT OF
10% FOR SCHOOLS, TECHNICAL COLLEGES, etc.

if wishing to call at
appointment.

S.A.E. for all enquiries.
Stores, please telephone for

W. MILL

3-B TRULOCK ROAD, TOTTENHAM, N.17
Phone: Tottenham 9213

-
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HRO RECEIVER. Model 5T. This is a famous American High Frequency
superhet, suitable for CW, and MCW, reception crystal filter, with phasing
control. AVC and signal strength meter. Complete HRO 5T SET (Receiver,
Set of 5 Coils & Power Unit) for £27/10/-, carr. 30/-.

COI\%;V[AND RECEIVERS; Model 6-9 Mc/s., as new, price £5/10/- each,
post 5/-.

COMMAND TRANSMITTERS, BC-458: 5.3-7 Mc/s., approx. 25W
output, directly calibrated. Valves 2 x 1625 PA; 1 x 1626 osc.; 1 x 1629
Tuning Indicator; Crystal 6,200 Kc/s. New condition—£3/10/- cach, 10/-
post.

(Conversion as per “Surplus Radio Conversion Manual, Vol. No. 2,” by
R. C. Evenson and O. R. Beach.)

AIRCRAFT RECEIVER ARR. 2: Valve line-up 7 x 9001; 3 x 6AK5; and
1 X 12A6. Switch tuned 234-258 Mc/s. Rec. only £3 each, 7/6 post; or Rec.
with 24 v. power unit and mounting tray £3/10/- each, 10/- post.

RECEIVERS: Type BC-348, operates from 24 v D.C., freq. range 200-500
Ke/s, 1.5-18 Mc/s. (New) £35.0.0 each; (second hand) £20.0.0 cach, good
condition, carr. 15/~ both types.

MARCONI RECEIVER 1475 type 88: 1.5-20 Mc/s, second-hand condition
£10.0.0 cach. New condition £25.0.0 cach; carr. 15/-.

RACAL EQUIPMENT: Frequency Meter type SA20: £35 cach, carr. £1.
Frequency Counter type SA21: £65 each, carr. 30/-. Diversity Switching Unit
type MA168: £35 each, post 10/-. Converter Frequency Electronic VHF Type
SA.80 (for use with the SA.20): 25 Mc/5-160 Mc/s, £40 cach, carr. £1,

ROTARY CONVERTERS: Type 8a, 24 v D.C, 115 v A.C. @ 1.8 amps,
400 c/s 3 phase, £8/10/- each, 8/- post. 24 v D.C. input, 175 v D.C. @ 40mA
output, 25/~ each; post 2/-.

CONDENSERS: 150 mfd, 300 v A.C., £7/10/- cach, carr. 15/-. 40 mfd, 440 v
A.C. wkg., £5 cach, 10/- post. 30 mfd, 600 v wkg. D.C., £3/10/- each, post 10/-.
15 mfd, 330 v A.C. wkg., 15/- each, post 5/-. 10 mfd, 1000 v, 12/6 each, post 2/6.
10 mfd, 600 v, 8/6 each, post 5/-. 8 mfd, 1200 v, 12/8 each, post 3/-. 8 mfd, 600 v,
8/6 each, post 2/6. 4 mfd, 3000 v wkg., £3 each, post 7/6. 2 mfd, 3000 v wkg., £2
each, post 7/6. 0.25 mfd, 2Kv, 4/- each, 1/6 post. 0.01 mfd. MICA 2.5 Kv. Price
£1 for 5. Post 2/6. Capacitor: 0.125 mfd, 27,000v wkg. £3.15.0 each, 10/~ post.

AVO MULTIRANGE No. 1 ELECTRONIC TEST SET: £25 cach, carr. £1.

OSCILLOSCOPE Type 13A, 100/250 v. A.C. Time base 2 ¢/s.-750 Kc/s.
Bandwidth up to 5 Mc/s. Califmmon markers 100 Kc¢/s. and 1 Mc/s. Double
Beam tube. Reliable gencral purpose scope, £22/10/- each, 30/- carr.

COSSOR 1035 OSCILLOSCOPE, £30 cach, 30/- carr.

COSSOR 1049 Mk, 111, £45 each, 30/- carr.

RELAYS: GPO Type 600, 10 relays @ 300 ohms with 2M and 10 relays @
50 ohms with' 1 M., £2 each, 6,'-J>ost.
12 Small American Relays, mixed types £2, post 4/-.

Many types of American Relays available, i.c., Sigma; Allied Controls; Leach;
etc. Prices and further details on request 6d.

GEARED MOTORS: 24 v. D.C,, current 150 maA, output 1 r.p.m., 30/- cach,
4/- post. Assembly unit with Letcherbar Tuning Mechanism and potentio~
meter, 3 r.p.m., £2 each, 5/- post.

Actuator Type SR-43: 28 v. D.C. 2,000 r.p.m., output 26 watts, 5 inch
screw thrust, reversible, torque approx. 25 Ibs., rating intermittent, price £3
cach, post 5/-.

SYNCHROS: and other ?ecial purpose motors available. British and American
ex stock. List available 6d.

TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec.
6,000 ohms. Price 25/-, post 5/-.

AUTOMATIC PILOT UNIT Mk. 2. Th_is complex unit of diodes and valves,
relays, magnetic clutches, motors and plug-in amplifiers, with many other items,
price £7/10/-, £1 carriage.

FOR EXPORT ONLY: B.44 Trans-ceiver Mk. III. Crystal control, 60-
95 Mc/s. AMERICAN EQUIPMENT: BC-640 Transmitter, 100-156
Mc/s., 50 watt output. For 110 or 230 v. operatio.. ARC 27 trans-ceivers,
28 v. D.C. input. Also have associated equipment. BC-375 Transmitter.
BC-778 Dinghy transmitter. SCR-522 trans-ceiver. Power supply, PP893/
GRC 32A; Filter D.C. Power Supply F-170/GRC 32A: Cabinet Electrical
CY lZSS/GRC 32A; Antenna Box Base and Cables CY 728/GRC; Mast
Erectiorr Kits, 1186/GRC; Directional Antenna CRD.6; Comparator Unit,
CM.23; Directional Control CRD.6, 567/CRD and 568/CRD; Azimuth
Comroflljtnits, 260/CRD. Test Sct URM.44, complete with Signal Generator
TS.622/U.

SOLENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £2/10/- each
post 6/-.

CONTROL PANEL: 230 v. A.C,, 24 v. D.C. @ 2 amps., £2/10/- each, carr. 12/6.

AUTO TRANSFORMER: 230-115 v.; 1,000 w. £5 each, carr. 12/6. 230-115 v.;
300VA, £3 each, carr. -

OHMITE VARIABLE RESISTOR: 5 ohms, 5§ amps; or 2.6 ohms at 4 amps.
Price (either type) £2 each, 4/6 post each.

POWER SUPPLY UNIT PN-12B: 230 v. A.C. input, 395-0-395 v. output @
300 mA. Complete with two % 9H chokes and 10 mfd. oil filled capacitors.
Mounted in 19in. panel, £6/10/- each, £1 carr.

TX DRIVER UNIT: Freq. 100-156 Mc/s, Valves 3 x 3C24’s; complete with
filament transformer 230 v. A.C. Mounted in 19in. pane!, £4/10/- cach, 15/- carr.

ALL GOODS OFFERED WHILST STOCKS LAST IN *“AS 1S’ CONDITION UNLESS OTHERWISE STATED

POWER UNIT: 110 v. or 230 v. input switched; 28 v. @ 45 amps. D.C. output.
Wt. approx. 100 lbs., £17/10/- each, 30/- carr. SMOOTHING UNITS suitable
for above £7/10/- each, 15/- carr.

DE-ICER CONTROLLER MK. HI: Contains 10 relays D.P. changeover heavy
duty contacts, 1 relay 4P, C/O. (235 ohms coil). Stud switch 30-way relay operated,
one five-way ditto, D.C. timing motor with Chronometric governor 20-30 v.,
12 r.p.m.; geared to two 30-way stud switches and two Ledex solenoids, 1 delay
relay etc., sealed in steel case (4 X 5 X 7 ins.) £3 each, post 7/6.

MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 x 811 valves,
microphone and modulator transformers etc. £7/10/- each, 15/~ carr.

ADVANCE TEST EQUIPMENT: TTIS ‘Transistor Tester (CT472)
£37/10/- each; VM77C Valve Voltmeter £40 cach. Carr. 10/- extra per item.

NIFE BATTERIES: 4 v. 160 amps, new, in cases, £20 each, £1 10/- carr.

FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters
0-9999, with locking and resct controls mounted in a 3in. diameter case. Price
30/- each, postage 5/-.

UNISELECTORS (ex equipment): 5 Bank, 50 Way, 75 ohm Coil, alternate wipe,
£2/5/- each, post 4/-.

FREQUENCY METERS: BC-221, meter only £30 each, BC-221 complete with
stabilised power supply £35 each, carr. 15/-. LMI13, 125-20,000 Kc/s., £25 cach,
carr. 15/-. TS.175/U, €75 each, carr. £1. TS323/UR, 20-450 Mc/s., £75 each, carr.
15/-. FR-67/U: This instrument is direct reading and the results are presented
directly in digital form. Counting rate: 20-100,000 events per sec. Time Base Crystal
Freq.: 100 Kc/s. per sec. Power supply: 115 v., 50/60 ¢/s., £100 each, carr. £1.

CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 450 ¢/s-
fgll(cls., directly calibrated. Power supply 1.5 v.-22 v. D.C. £12/10/- each, carr.

CATHODE RAY TUBE UNIT: With 3in. tube, colour green, medium persis-
tence complete with nu-metal screen, £3/10/- each, post 7/6.

APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc/s., com-
plete with all valves 28 v. D.C. 3 relays, 11 valves, price £3 cach, carr. 10/-.

TEST EQUIPMENT

MARCONI  TF-1274 VHF Bridge Oscillator £75 each
TF-1275 VHF Bridge Detector . £75 each
TF-1067/1 Heterodyne Frequency Mcte £85 each
TF-899 Valve Miilivoltmeter.. . . £35 cach
TF-978 VHF Admittance Bridge £85 each
TF-894A  Audio Tester .. 3 ~F .. £55 cach
TF-329G Circuit Magnification Meter . £45 each
TF—428/2 Valve Voltmeter o as £12/10/- each
TF—428/1 Valve Voltmeter s £8/10/- each
TF-726C  UHF Signal Generator £85 each
TF-934 Deviation Test Meter £35 each
6075A Deviation Test Meter £65 each
TF-987/1 Noise Generator "0 " .. £20 each
TF-956 (CT.44) A.F. Absorption Wattmeter £20 each
FIRZ HILL V.200 Sensitive Valve Voltmeter £33 each
B.810 Incremental Inductance Bridge £75 each
SOLATRON CD-513 Oscilloscope .. £45 each
CD-513~-2 Oscilloscope £47/10/- each
AW-553 Power Amplifier .. £30 each
AIRMEC Type 701 Signal Generator £50 ecach
PHILLIPS Type GM-6008 Valve Voltmeter. . £35 each
DAWE Type 402C Megohm Meter £12 cach

CANADIAN C52 TRANS/REC.: Freq. 1.75-16 Mc/s on 3 bands. R.T.,
M.C.W. and C.W. Crystal calibrator etc., power input 12V. D.C., new cond.,
complete set £50. Used condition working order £25. Carr. on both types £2/10/-.
Transmitter only £7/10/- (few only) Carr. 15/-. Power Unit for Rec., new £3/5/-.
Used power units in working order £2/5/-. Carr 10/-.

AVOMETERS: Model 47A, £10 each, 10/- post. Excellent secondhand cond.
(meters only).

DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, cach
0.9 ohms. Tolerance -£1% £3 each, 5/- post. 90 ohms per step. 10 positions,
total value 900 ohms. 3 Gang. Tolerance +1% £3/10/- each, 5/- post.

TELESCOPIC ANTENNA: In ¢ sections, adiustable to any height up to 20 ft.
Closed measures 6 ft. Diameter 2 in. tapering to 1 in. £5 each + 10/- carr. Or
£9 for two + £1 carr. (brand new condition).

COAXIAL TEST EQUIPMENT: COAXWITCH—Mnftrs. Bird Electronic
Corp. Model 72RS; two-circuit reversing switch, 75 ohms, type “N* female
connectors fitted to receive UG-21/U series plugs. New in ctns., £6/10/- each,

ost 7/6. CO-AXIAL SWITCH—Mnftrs. Transco Products Inc., Type
R'ﬂ460-22, 2 pole, 2 throw. (New) £6/10/- each, 4/6 post. 1 pole, 4 throw,
Type M1460-4. (New) £6/10/- each, 4/6 post.

PRD Electronic Inc. Equipment: FREQUENCY METER: Type 587-A,
0.250-1.0 KMC/SEC. (New) £75 each, post 12/6. FIXED ATTENUATOR:
Type 130c, 2.0-10.0 KMC/SEC. (New) £5 cach, post 4/-. FIXED ATTENU-
ATOR: Type 1157S-1, (new) £6 each, post 5/-.

CALLERS BY TELEPHONE
APPOINTMENT ONLY

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N.I7

Phone: Tottenham 9213
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Wireless World, Januayy 1970

, brings you a
= mountain of
components at

manufacturers’ prices

The serious amateur should W I -
never be without this compre- T
hensive price list and guide to
semiconductors and electronic §
components from RCA, IR, SGS,
Emihus, Semitron,Keyswitch,Plessey,
Morganite, Litesold and others (to-
gether with manufacturers’ application
data) which you can buy direct from us
atmanufacturers’ prices e.g.IN914 1/3d.
IN916 1/11d. (1 2N697 4/5d. 00 2N706
2/3d. O 2N706A 2/9d. [ 2N929 5/8d.
12N1613 4/8d. 12N3011 9/1d. (12N3053
6/2d. 1 2N3055 15/9d. O 3N140 15/3d. O
BFYS50 4/8d. 0 BFY51 3/9d. (1BSY27 18/- O
BSY95A 3/3d. 0 C407 4/6d. 0 CA3012
18/3d. 1 CA3014 25/6d. 0 CA3020 25/9d. O
OA200 1/9d. 0 OA202 1/11d.

Build the NEW Mainline Audio Amplifier kits - UP TO 70 WATTS

The result of the combined resources of SGS 12K .. £1. 0. 0.

and RCA these quasi circuits set new standards 25K.. £8. 5. 0.

in quality and performance. Each kitis complete 40R. £9. 0. 0.

with circuit diagram, all semiconductors, resis- 70A. ......£10.10. 0.

tors, capacitors and printed circuit board. Any two will make an outstanding stereo
equipment.

To: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire

I enclose 4/-. Please send me your price list and guide 'L_]
I am interested in ....... Amp Mainline Audio Amplifier Kits. Please send me full data D
I am interested in receiving data on preamplifier & power supply kits D

NAME __ . ADDRESS

(A member of the ECS Group of Companies)

ww/170

wWwWw americanradiohistorv com
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GIANT SELENIUM SOLAR CELLS. Last few to clear at half price!
Circular, 67 mm. diameter 5/- each. 50 mm. X 37 mm. 3 for 10/-,

These prices cannot be repeated. Order now.
Please include suitable amount to cover post and packing.

Spot Face Cutter 7/6d Pin lnsen Tool 9/6d. Terminal Pins 3/6d. for 36.
Spot. Face Cutter and 5 2§” X 17 boards 9/9d.

Don't forget to add your name and address!
Minimum 2’-.

G.F.MILWARD,DRAYTON BASSETT, near TAMWORTH, STAFFS. Phone: TAMWORTH 2321

Wireless World, January 1970 a83
SUPER-BARGAIN STOCKTAKING SALE!!
u
Use form below for your order. CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY.
] 1 4 G . a
If any sale item is ‘sold-out’ when order received we shall substitute items of equal value.
ELECTROLYTIC CAPACITORS
Stock Capacity Voltage Price No. Stock Capacity | Voltage Price | |
No. s. d. Required £ s. d No. s, d. Requu’cd £ s. d.
1 1uf 6 4 42 16 uf SOREV | 2 0
2 4 uf 25 4 43 16/16 275 20
3 4 uf 4 4 44 16 275 10
4 6 uf 6 4 45 350 12 9
5 3 uf 25 4 46 20/4 275 1 0
6 64 uf 9 4 47 250 50 2 0
7 20 uf 6 4 48 500 25 1 6 .
9 30 uf 15 6 49 400 15 10
10 8 uf 12 4 50 400 2.5 3
11 8 uf 6 4 51 64 275 1 9
12 1uf 350 6 52 32/32 350 2 6
13 8/8/8 350 1 0 53 8/8/8 275 1 9
14 50 uf 6 4 54 500 6 [
16 32 150 9 55 64 275 1 3
17 64 25 3 56 25 6 3
18 100/200/200/50 275 7 6 57 100 9 6
19 50/80 300 3 0 58 400 50 2 0
21 24 275 [1] 59 400 30 1 6
22 10 25 3 60 500 4 3
23 125 2.5 3 61 150 30 1 6
24 2 150 3 62 64/32/8 275 ]
25 . 16/32 350 6 64 40 6.4 3
26 32 275 1 6 65 50 25 6
28 75/75/75/75 150 2 6 66 250 50 1 9 l
30 12,5 40 9 67 30 6 3
31 640 2.5 3 68 100/100/50 275 5 0
32 3,000 35 7 6 69 50/50/50 350 4 0
33 3,000 15 3 0 70 40/40/20 275 20
34 3,000 30 70 71 400 6.4 3
35 250 70 20 72 320 10 3 !
36 2,500 9 20 73 32/32 275 | H
38 750 12 1 9 + 25 25 6
39 100 uf 275 2 6
40 30 uf 10 3 |
Total:
RESISTORS. 5% EXCELLENT QUALITY. 7/6d. per 100 of any one value. 2/« per dozen of any one value.
Tick the values required.
13 ohms 560 ohms 3.3 k ohm 10 k ohm 39 k ohm 91 k ohm 1.2 meg ohm 8.2 mcg ohm
22 ohms 750 ohms 3.6 k ohm 16 k ohm 43 k ohm 130 k ohm 1.5 meg ohm 9.1 meg ohm
36 ohms 1 k ohm 4.3 k ohm 18 k ohm 47 k ohm 360 k ohm 1.8 meg ohm 10 meg ohm
47 ohms 1.5 k ohm 4.7 k ohm 22 k ohm 51 k ohm 430 k ohm 3.6 meg ohm
91 ohms 1.8 k ohm 5.6 k ohm 24 k ohm 62 k ohm 470 k ohm 5.1 meg ohm
220 ohms 2.2 k ohm 6.8 k ohm 27 k ohm 75 k ohm 560 k ohm 6.2 meg ohm
470 ohms 2.4 k ohm 7.5 k ohm 30 k ohm 82 k ohm 620 k ohm 7.5 meg ohm
or our selection (mixed) 6/6d. per 100
Total:
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS 10/- per 100 of any one value. 3/- per dozen of any one value.
Available in following values. Tick those required
2pf 5 pf 12 pf 25 pf 50 pf 80 pf 135 pf 180 pf 250 pf 680 pf 1,000 pf 2,500 pf
3.9 pf 6 pf 15 pf 27 pf 58 pf 82 pf 140 pf 190 pf 330 pf 800 pf 1,100 pf 2,700 pf
4p 8 pf 18 pf 30 pf 62 pf 100 pf 158 pf 200 pf 420 pf 820 pf 1,500 pf 3,000 pf
4.7 pf 10 pf 22 pf 39 pf 72 pf 125 pf 170 pf 240 pf 600 pf 900 pf 2,200 pf 6,200 pf
Total:
COMPARE THESE PRICES!!
AR e S e Bihie GANGED STEREO POTS. 250K 2/6d. each.
1,000 pf 3d.each 400V SKELETON PRESETS. Mixed. 6/- dozen,
1,500 pf 3d. each
5‘2% Pg gg CHCR VOLUME CONTROLS, { meg. 1 meg. with D.P. switch. 2/- each.
. €ac
.fS ufp 6d. each 160V TELEVISION REMOTE CONTROLS. Philips. Contain 11° 7-way cable,
22 uf Gg. each 160V 1 double pot., 5 resistors, two condensers, 10/- each. (Cost £3/3/-.)
27 uf 6d. h 160V
1 ufu 1/- ::cch 125V THIN CONNECTING WIRE. 10 yds 1/-, 100 yds 7/6d., 1,000 yds. 50/-.
Total: CO-AXIAL CABLE. Biack. 6d. yard, £1 50 yds.
259% discount lots of 100 per type. .
509% discount lots of 1,000 per type. CRYSTAL MIKES. 10/- cach.
TRANSISTOR BARGAIN! THEY CAN'T GET ANY CHEAPER!'! 1!} RECORD PLAYER CARTRIDGES
RS I;I’ XI:I %ﬂudlo URn%ested, unmau'k?(d.d IX&I‘N&SYEIE‘)BII(‘B > 1(13/0-‘1901' lgg ACOS GP67/2 15/- (Mono) GP94/1 30/- (Stereo, ceramic)
eon. typesitmmacia . ¥ g+ ACOS GP91/3 20/- (Compatible) ACOS GP93/1 with diamond ncedle 32/6d.
POWER OUTPUT (Similar OC35) ALL TESTED .. 4/- each £2 dozen f . . y
SIl.lCO(l;l PLACN":R '}'%N(’SlsdTORS ;E,LL T%STEI?‘ NolzLE KS OR ACOS GP93/1 25/~ (Stereo) ACOS GP94/1 with diamond needle 37/6d.
SHORTS in o 50 6d. each /100 9d. each, 100/200 1/= each.
Transistors similar to OCP 71 (Light sensitive) 2/~ each. TRANSISTORISED FLUORESCENT LIGHTS. 12 VOLT =
THYRISTORS. 400 volt BTY 79 7/6d. each. SCR 51 (10 amp) £1 each, 8 watt 12" twbe, Refiector type 59/ 15 watt g/ P pe /
RECTIFIE&ZS Latest type. %l m:rked z;:%‘ozoh lp:ak,s lTﬂElpzr/xzea(n 4o%un-eln; mplete with tube. Postage 3/
type IN4006. 2/6 cach, 24/- dozen - 100 volt,
2/6 each, 24/~ dozen, £7/10/- 100. BYZ 13 or 19.(6 amp) 2/6 ¢ach, 24/- dozen, ~TRANSISTORISED SIGNAL INJECTOR KIT 10/-
£7/10/- 100, TRANSISTORISED SIGNAL TRACER KIT (e 10/-
Rﬁcoé‘q’lrl}gﬂ-r?‘l;%g]v%?# QUALITY N - TRANSISTORISED REV. COUNTER KIT (CAR) 10/-
ALL_BR 600" 7/ " 9-
7 * 12/- s’i ends’—may be standard, long or double play—bul VERO'.BOARD = T = .
mmlmum 150° ——-2 /3d. 24" x 1°” x .15.. :l;,g ;7. x ;‘i' .115 l:;'g
MAINS DROPPER TYPE RESISTORS. Hundreds of types from .7 ohm 31 X 3 2 13 -l BE X ] &
upwards. 1 watt to 50 watts. A large percentage of these are Multi-tapped 3 X 2’. % ‘15 T3t 5} % 23° % .1 a7
droppers for radio/television. Owing to the huge variety these can only be - - 9 - fe o °
P ” 5 x 33° x .15 5/6 5" x3" x.1 5/6
offered ‘“‘assorted”. 10/- per dozen. 17" X 2" X .15 11/-
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ETTER sovee

FROM T.R.S.

Amplifier Kits

Stylold and kitted by T.R.S., using qu.

tra s and t instr

ality components, including valves or
Backed by T.R.S. service.

MULLARD 5-10. Mono. Basic kit (requires pre-amp as below or passive controls £2
extra.) Input Sensitivicy—40 mV: Resoonse 20Hz-1SKHz + 1dB; Output 10 watts R.M.S.
at 3 or 15 ochms. KIT £10.10.0; BUILT £13.0.0 (Carr. either, 7/6).

MULLARD 2-VALVE PRE-AMP with switching for 5 inputs; bass/treble/volume

controls, etc. Sensitivity at Input—4mV max. to

330 mV into 80K-1 Megohm; Response 20-

25,000 Hz +1dB. KIT £6.19.6; BUILT £9.10.0 (Carr. either, 5/6).
MULLARD 10-10 STEREQ AMPLIFIER. Input sensitivity-——210 mV per ch.; Response

12 Hz—35KHz + 3dB: 10 watts R.M.S. out
£18.10.0; BUILT £22.10.0 (Carr. either, 12/6.
As above, less controls and panel. Kit £17.0.

put per channel into 3 or 15 ohms. KIT

; Buile €21.0.0 (2+2 pre-amp. essential)

242 STEREO PRE-AMP similar to Mullard 2-valve pre-amp, but doubled with gang
controls and balance. BUILT £13.19.6 (Carr. 7/6).

T.R.S. 4+4 STEREO AMP

Low cost transistor amplifier based on Mu
IS ohms speakers. Input switching, etc.

llard modules. 444 watts output. For B-
Bass and treble controls. Simple module

assembly. Amp and pre-amp with front panel and knobs.
Kit €7.19.6.(Carr. 3/6); Teak sided cabinet €1.17.6 (Corr. 2/6); 24V. Power pack £2.5.0
(Carr. 2/6); Complete kit Inc. DIN plugs and sockets €12.10.0 (Carr. 7/6).

THE NEW T.R.S.
P.W. 12-12

T.R.S. have produced their
own kit version of this
outstandingly good combined
stereo amp and pre-amp. It
conforms closely to Prac-
tical Wireless's excellent
circuit but Is styled for a
flatter, more Conventional
cabinet which will be shortly
available. Kit Includes two-
tone front panel and control
knobs.

inputs—Mag. P.U. (RILAA)
2.5mvV  into 68 Kohms;
Ceramic—Radio: Response-
20Hz to 30KHz + IdB. Out-

put—I|2 watts per ch. R.M.S. Complete Kit of parts £24 Io
less cablnet (carr. 7/6) .

into 15 ohms.

Power{Amp|Pre-omp Kits ovoiloble separately.

VINAIR—Latest 1.C.). Cabinet and
Speaker covering. Mottled Light-Grey.
O#.White, Fawn, Black, ®tc., 2/6 per
sq. ft. Multiples of 6 in. cut. 27/6 per yd.
Maximum width 48 in.
Send /- for Samples—Refundable.
BONDACOUST — Speaker Cabinet
Acoustic Wadding (as used by leading
Hi-Fi Speaker mirs.), 18 ins. wide. Any
jength cut .. 2/6 per ft.; 7/~ per yard
ENAMELLE COPPER IRE
New 2 oz. reel prices
14g-20g, 3/-; 22g-28g, 3/6; 30g-348,
4/3; 36g-38g, 4/9; 39g-40g, 5/-.

ther gauges quoted for.
TINNED COPPER WIRE
16g-22¢g 5 o .. 4i6 per 2 oz.
EXCLUSIVE T.R. TAPE BARGAIN
Professional quality full frequency Mylar
Tape by famous mfr, Astractively
presented in coloured simulated leather
wallets with space for spare reel.
§in. 900 fr. 12/6 59 in. 1200 f¢. 17/6
7 in. 1200 fe. 17/6 7 in. 1800 fc. 22/6
Post ond packing 1/6 per reel, plus 6d.

eoch Ar extro reels.

VEROBOARD—AIl standard  sizes

; 2)x5, 3/8; 31x31 3%
33 x5, & 17 x2), 12/6; 17 x38, 15/
Accessories—Term Pi t}- doz., 3/
pkt. Face Cutter, 7/3. inserting tool

/6.
“CIR-KIT"—Adhesive copper strip
5 ft. by 1/16 in. spool 2/-

PLUGS AND SOCKETS
Phono plugs, 1/-; sockets, /-, twin. 1/6
DIN 5-pin plugs, 3/-; 5-pin sockets, 1765
3-pin plugs, 3/3; 3-pin sockets, Ve,
VOLUME CONTROLS
1§ in. dia. Long Spindles. Famous make.
Al valyes 5000 ohms-2 Megohms.
Guaranteed 12 months.
Log or Linear tracks
Less Sw. 3/6; DP Sw. 5/-
ditto Centre Tapped } Megohm Log.
| Megohm Less Sw. 5/-
Twin Ganged Stereo controls 1} in. dia.
Long Spindles.
All values 5000 ohms to 2 Megohms.
Less Sw. Each 8/6
ditto 100K to 2 Megohms
With DP Sw. Each 10/6
STEREO BALANCE CONTROLS
Log/Anti-Log 5K, 10K, } Meg., | Meg.,

Meg. Each 96

RESISTORS

Full Range 10 ohms-I10 Megohms.
Midget type, modern ratings.)

0% tw, iw, 4d.; Iw, 6d.
20% lw, Bd.; 2w, |f=

5% Hi Stab (Cra¢ked Carbon) all pref.
values.

10 ohms—) Meg. iw, 6d.; iw, éd.

2™

ditto eg—10 Meg.
10% dw, 5d.; iw, 6d.
19 Mi Stab jw, 2/ (10 ohms-100

ohms, 2/3].
SKELETON PRE-SETS for Plcircuit
use. 100 ohms-2-5 Meg., 2/-.

GRAMO UNITS,

GARRARD SP.25 Mk. I}

104 in. die-cast t/table, cueing device
and counterbalance. Less cartridge.
In maker's carton £82.7.6 (Carr. 7/6)

GARRARD LM.2025
With latest stereo cartridge and lift
control £10.19.6 (Carr. 7/6)

PLINTHS
Garrard WB.1 £3.7.6 (Carr. 5/-)

PLINTHS, ETC.

Garrard Clearview Cover SCP.|
£3.5.0 (Carr. 4/6)

Garrard Scandinavian type plith and
cover £€5.5.0 (Carr. 5/-)

CARTRIDGES
When bought together with playing
units. Decca Deram, 5.0; BSR

TC8/H (Stereo compatible), 25/-;
BSR Stereo TC.8S, 28/6; Sonotone
9TA/HC, with diamond 60/-; Acos
GP.93-1, 30/-,

SINCLAIR PRODUCTS AS
ADVERTISED

Atso T.R.S. 6-valve AM/FM Tuner
Kit, £1210.0 (Carr. 7/6) T.R.S. FM
Transistor Tuner, parts £15.15.0
(Coarr. 716.)

T.R.S. FOR TRANSFORMERS.
Mains and output supplied to spec. for
single or short production runs. Also
comprehensive service in replacement
line ©O/P transformers. Enquiries
ir;vi(ed. S.A.E. from private individuals
please,

SPECIALISTS

T R RADIO COMPONENT

70 BRIGSTOCK RD., THORNTON HEATH, SURREY

Open Soturday all doy.
Wednesday | p.m.

Next to Thornton Phone:
Heath Station (S.R.) 01-684 2188

Wireless World, January 1970

First ask
DYNAMCO

Save yourself time by talking
about your applications (PCM,
TV, pulse, HF, etc) to our
specialist engineers. If we can’t
meet your requirements from
our own extensive range, then
we’ll tell you who can.

Call Chertsey 2636 —

and ask for Barrie Newman.

The scope
specialists

World Wide Sales & Service

DYNAMCO

Dynamco Limited Hanworth Lane
Chertscy Surrey England

WW—094 FOR FURTHER DETAILS
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IMPEDANCE BRIDGE TYPE TF
369 (No. 5). Mcasures L & C at 80Hz,
IkHz, 10kHz. Ranges:—L: 1pH-100H.
C: ImF-100uF. R: O.lohms 100mohms.

FM DEVIATION METER TYPE
TF 791B. Frequency range: 4-250MHz,
deviation 1-75kHz. Specification and
price on application.

SIGNAL GENERATOR TF 80l/A.
10-300 Mc/s. in 4 bands. Internal at 400
¢/s. | kejs. External 50 ¢/s to 10 kc/s.
Output 0-100 db below 200 mV from
75 ohms source. £85. DITTO but
801/A/l with additional high level
output. £89, Both P. & P. 20/-, in-
cluding necessary connectors, plugs,
and instruction manual.

MARCONI TEST EQUIPMENT

AC Bridge volts monitored and vari- variable. Sensitivity ImwW. £42.10.0.
able. Automatic - detector sensitivity Carriage 20/~
control. £105. Carriage 30/-. PULSE GENERATOR TYPE TF

VALVE
VOLTMETER
TYPE TF 958.
Measures AC [00mV;
20 ¢/s to 100 me/s,
DC 50mV to 100V,
multiplier extends ac
range to 1 -SkV.
Balanced input and
centre-zero scale for
up to

C. A
100MHz.  £32.10.0.

DISTORTION FACTOR METER
TYPE TF |42E. Frequency range:
100-8,000Hz in four ranges. Distortlon
range: 0.05 to 50%,. Input impedance
6000, attenuation O-eOdb continuously

675F. Repetition frequency: 50Hz to
SO0kHz. Pulse duration: 0.1S to 1000
sec; built In 0.1 and 0.5: sec delay
lines. £40.10.0. Carriage 20j-.
CIRCUIT MAGNIFICATION
METER TYPE TF 329F. Frequency
range: 50kHz to SOMHz. Magnification
10 to 500 Q, Tuning Capacitor: 40 to
450pF with 4 3pF vernler. Fully over-
hauled and calibrated, £70. Carriage 30/-.
TF 899 VALVE VOLTMETER 10mV
to 2V, £17.10,0. Carriage 30/-.

F.M. DEVIATION METER TF 934,
£57.10.0. Carriage 30/-.

VIDEQO OSCILLATOR TF 885A &
885A/I, £55 and £85 resp. Carr. 30/-.

MODEL 5248 ELECTRONIC
COUNTER WITH MODEL 525B
PLUG IN UNIT. Basic counter
measures frequencies from I10Hz to
I0MHz and time from 0 to 10 kHz.
Automatic  positioning of decimal
point, eight place registration. Full self
check facility from built in frequency
standards. Plug in unit extends fre-
quency range of basic counter to 100
to 220MHz. Full specification and price
on request.

HEWLETT-PACKARD TEST EQUIPMENT

MODEL 400D VALVE MILLIVOLT-
METER. Voltage range: ImV to 300v
F.S.D. in 12 ranges. Frequency range:
10Hz to 4MHz. Input |mpedance 10Mq

and I5pF. Accuracy 29%. £38,10.0.
Carriage 12/,
MODEL 430C MICROWAVE

POWER METER. Power range: 0.|
to 10mW F.S.D. in five ranges, also

calibrated in DBM from —20 to +10.
Frequency range: I0MHz to ‘R’ Band,
depending on Bolometer mount.

£58.10.0. Carriage 30/-.

SOLARTRON EQUIPMEN

VF 252 VALVE VOLTMETER.

Voltage range: 1.5mV to 15v F.S.D.
in  nine ranges. 10:] attenuator
input; accuracy 1%. Frequency range:
{0Hz to |00kHz. Input impedance:

Greater than 50Mg with 20pF. Full
specification upon request. £33.10.0.
Carriage 15/-.

Regulated and stabilised P.S.U. SRS
ISIA, 20 to 500V positive at 300mA in
two ranges. Variable and fixed 170V
negative output, £35. Carriage 20/-.
CD 711S.2. Double beam, DC to
7MHz ’scope, £8S. Carriage 30/-.

CD 643.2. Single beam Laboratory

T

-
e

Model, DC o
application.

QD 910. Storage Oscilloscope, as new.
Price on request.

14MHz price upon

ENGLISH ELECTRONIC
ionisation amplifier, £35.

INSULATION TESTERS 0-10KV with buile-in

AIRMEC INSULATION TESTER O-I15KV built-in ionisation amplifier, £28.
KELVIN & HUGHES PEN RECORDERS £35. Carriage 15/-.

BOONTON SIGNAL GENERATOR TS 497/B/URR, 2:400MHz.
TS 418 B/U SIGNAL GENERATOR,

£95.
400-1000MHz. £105. Carr. 30/-.

AVO SIGNAL GENERATOR CT 378, 2-225MHz. £58.10.0. Carr. 18/-.

TELEPHONE ENQUIRIES

To view TEST EQUIPMENT please phone for appointment

relating to TEST EQUIPMENT should
be made to 0(-748 8006 Extension 23.

INTEGRATED CIRCUITS

RCA CA 3005 wide band RF Ampl 300mW diss SIS . Sy . 27-
CA 3012 wide band ampl 150mW diss e " . 22
CA 3020 Audio power ampl . . - . oo 30/
CA 3036 Audio pre-ampl 19/-
STC MIC 93018 Digital dual 4 imput gates 86/~
MIC 709-1C Linear operational ampl 190/~
MIC 9005D Highspeed Mip-Nlop «.:tuu.ovapsoiosmosonds s cosaoinas s 54/-
and many others.
TRANSISTORS, ZENER DIODES etc.
OA5  2/6 | OAZ223to 0Cs2  8/- | 28303 10/- ) BYZI6 15/~ | MPF10211/-
OA10 3/~ | OAZ22510/- | OCS2DM3/- | ACl26 6/6 | CR81/105/- | MPF103 /6
0A70 2/- | OC18 15/~ | 0C83 4 AC127 7/6 | CRS81/20 9/8 MPPFIL04
OA71 2/~ | OC22 10/- | OCR3B 3/~ | ACi2z8 6/8 | CRS1/3¢ 10/
OA79 1/8 | OC25 7/6 | OC84 & ACI76  7/8 10/- MPF105
0A81 1/6 | OC26 5/~ | OCI22 10/- ACY28 4/~ | CR81/35 10/
0A200 1/8 28 12/8 | OCI3y 8/8 | ADI40 13/- 1118 | 7 Range
0A203 2~ 0C20 16/~ | OCI40 #/6 | ADI49 18/- | CRS1/40 Zener diodes
OA2l0 76 | OC3s 10~ | OCI70 B/~ | AFNT 5/- 12/8 T
OA211 96 | OC38 8/6 | OCI71 8/~ | AF1I8 10/~ | CR83/058/- | ., =
OAZ20011 0C4s 4/ 0C172  7/8 AP127 5/~ CRB83/20 7"8 .
Qazswllio | ocis i | oc200 /6 | AFI3 1o/~ /

d - oc70 3~ oc2oL  7/6 AF178 12/6 CR83/30 Z3B range
OAZECT e 0C7L  2/8 | 0OC206 10/ AFY1y 22/8 | 5/= ea.
OAZ206 8/6 | Oc72 4/86 | IN21 3/8 | A8Y286 /6 | CR823/025 ZL range
0AZ207 9/6 | OC73 11/- | IN21B 5/- | A8Y28 b5/8 18/- 6/ ea,
OAZ208 to oC1s 8- IN25 12 BClo7  3/6 CR83/40 Z8 range
OAZ213 8/6 | OC78 5/~ | IN43 4/~ | BFY5l 4/8 12/8 7/8ea

0C8l  4/- | IN70  4/- | BFY52 4/8 | GETI03 4/-
0Cs1D 3/- | 2N1306 6/6 | Bsy27 5/~ | GETI15 8/-
ocs1Dm3/- | 2N1307 86 | BYZ13 8/~ | GETi6 8/~

PRECISION VHF FREQUENCY
METER TYPE 183. 20-300 Mc/s with
accuracy 0.03% and 300-1,000 Mc/s
with accuracy 0.3%. Additional band
on harmonics 5.0-6.25 Me/s with ac-
curacy < -2X 10°%.  Incorporating
calibrating quartz 100 ke/s 4+ —5Xx
107% 120/220v. A.C. mains. £85, Carr, £2.
4, 5 and 8 bank 25 way uniselectors,

24V, guaranteed perfect, £3.15.6;
£4.10.0; £6.17.6 respectively.

FOR EXPORT ONLY

53 TRANSMITTERS. All spares

available. COLLINS TCS. Complete
installations and spare parts. 62
WIRELESS SETS. Complete in-
stallations and spare parts. P.S.U.
for C42 & C45 12v and 24v R.C.A,
TRANSMITTERS ET 4336. Com-
plete installations and all spares.
BC 6I10E & | TRANSMITTERS.
Complete installations and all

spares. No. 19 WIRELESS SETS.
H.P. SETS and all spares R.210
RECEIVERS with all necessary

accessories,

PYE RANGER F.M. MOBILE
RADIO TELEPHONE. Trans-
mitter output 7-10W; double
superhet receiver, 12v DC positive
or negative earth. Full details and
specification on request.

SPARES FOR AR.88D. RECEIVERS.
Ask for your needs from our huge
selection.

29/41FT. AERIALS each consisting of
ten 3ft., Jin. dia. tubular screw-in
sections. |)ft. (6-sectlon) whip aerial
with adaptor to fit the 7in. rod, insu~
lated base, stay plate and stay assemblies,
pegs, reamer, hammer, etc. Absoiutely
brand new and complete ready to erect,
in canvas bag, £3/9/6. P. & P, 10/6.

HARNESS “A” & “B” control units,

junction boxes, headphones, micro-
phones, etc.

FIELD TELEPHONE TYPE *“F",
Housed in portable wooden cases.

Excellent for communication in and out-
doors for up to 10 miles. Pair including
batteries, fully tested. £6.10.0, or with
220 yds field cable in drum £€7.10.0.

END OF RANGE ITEMS in ‘as seen’
condition: CR-—£10; H.R.O.—£10;

Coils at 15/—; TF 144 Signal Generator
VTVM

(Rack Models) £20; Furzhill

10mV to 100V—£15
PANEL METERS
Just a few from our hugc stock:
25uA round p] M.C. 2}7

50ua round M.C. 2}"..
S0uA square M.C. 2}°

100uA square M.C. 447........ 37/6
100pA round M. 247, ... 32/¢
100uA round M.C. 3}" .. 35/-
200pA round N.C. 24" ... 27/6
250-0-250uA round M.C. 3}". 35/~
500-0-5001.A round M.C. 2}7.. 22/6
S00uA round M.C. 1”7 (callbraud

ImA) ....... 2/6

ImA round M. C. 2}' .....
S5mA round M.C. 27 clip fic. ..
10mA round M.C. 24", ... ..
20mA round M.C. 27.......
25mA round M.C. 24 "
25-0-25mA round M.C. 2§"......
30mA round M.C. 24", .........
S0mA round pj M.C. 2}" .
{0OOmA round M.C. 2. ... ......
200mA square M.C 2§°........
10-0-10mA round M.C. 2}"......
100-0-100mA round M.C. 2§".
250mA round M.C. 2} . ... -
400mA round M.C. 2§"........

| amp round M.C. 24" thermo..
Jampround M.C. 34" ... ... .. 22/6
22/6

2 amp round M.C. Zj' ..........
3 amp round M.C. 24" 4 a8
3 amp round R.F. 2{"
9 amp round R.F. 2; :
25ampround M.C.pj347. ... ...
25 amp round 2}” thermo......
25 amp round M. C BYF 5 d s
S0amp round 24° thermo...
2V round M.I. 24"
3V round M.C. li
8V square M.C. 3 .
ISV round M.l 1; yu
20V square M.C. 27 clock scale. .

17/6
S0V round M.C. 2}” clock scale.. 20/-
100V round M.C. 4° clock scale.. 2§/-
ISV ISOV round M.C. 3}" twin
.................... 7/6
ISOOV round electrostatic, plug-
0247 5o spars pmmss swmay 32/6
7KV round electrostatic 3}°. 27/6
59-63 cycles 2}” freq. meter. 32/6
and very many others, full Iu: of

meters upon request.

6K8OT 7/3
6K260 14/—
6L6  14/8
GL6GA  9/6
6P25 11/
68A7 /-
GBATGT 6/6
cys1 7/~ PLAY  6/8 GBC7OT 6/-
DAFD8 7/9 PL500 14:9 68G7 8/-
DF#6 8 PL504 19/~ 68J7  6/-
DK98 7/8 PL50Y 30/ 68J70T 6/6
DL92 8/8 PX4 14~ 68J7y 6/8
DL94 6/8 PX25 12/8 68K7  7/-
gu;n g;; ﬂgg l%:"; 68L7GT 6/6
M71 !
DY8s 6- | Pyal B8 | ooniox S
Dys? 6/6 PY82  b/6 6V6G  3/8
Y802 9/9 PYSS 7/~ 6V6GT 6/3
EABC80 6/6 ryss 7/8 8X4 4/9
EAF43 10/~ PYBOO  9/6 6X50 b/—
EB81  2/- PY801L 976 6X5GT 8/6
EBC33 8/~ Y803 13/6 676G 11/
EBC41 10/6 QQVOo3-10 6-30L2 14/
EBCS1 6 f= BZ4 5/-
EBF80 7/8 QQV086-40 7B7 7-
EBF83 8/6 = €5 14/8
EBF89 6/— QQVO06-40A c8 6/~
CC8t  6/— 100/- TH? 5/6
EOCC82 5/9 Ri0  17/8 Y4 9/3
ECC83 b5/8 R17 8/- D6 2/8
ECC84 8/- R1Y 7/8 1ME2  30/-
ECC86  7/6 8TV280/80 12ATG  4/8
ECC88 7/- 80/- 12AT7 4/~
ECC189 8/9 U2  14/8 12AU7 b/9
ECF80 6/6 U226 14/8 12AvE  5/6
82 /8 v27 8/- 12AX7 6/~
ECFa3 15/8 U9l 14/- 12BA6G 6/
ECF801 Usol 11/8 12BES 8/
12/ Usol 20/~ 12BH7 3/6
ECF802 UABCS0 6/6 2C8  3/-
8 UAF42 10/8 12E1 1%~
ECH35 11/~ UBC41 9/8 12K6 10/
ECH42 13/~ UBF80 7/- 12K7GT 89
ECHS8I 5/9 UBF8Y 7/~ 12K8GT 7/8
ECH83 8/6 ucrso 10/~ 12Q7GT b/8
ECHB84 7/8 UcH42 12807 4/6
ECH200 12/8 1487 13/
12/8 UCHS81 7/- 19AQ5  5/9
ECL80 B/- ucLez 7/8 18G3  80/-
ECL82 6/8 UCLsy 12/~ 1968 20/~
ECL83 10/8 UF41  9/8 19H4 70/~
ECL86 8/8 UFso 773 20P4  20/8
EF36  3/8 Ursy _8/8 25L6GT 7/3
EF37A 7/~ VL4l 11/8 30C15  15/-
EF39 6/~ ULs4  6/8 30C17 16/
EFi0 10/- uus - 7i- 30C18 15/-
EF4l 12/8 Uyvsl  8/6 40F5  18/8
EF8&0  §/- Uyss 6/9 30FL1 15/-
EF83  9/7 VR108/30 HOFL12 18/8
EF85 6/8 = SOFL13 8/3
EF86 8/3 VRI150/30 30FL14 15/8
EPsy 5/3 8/~ 30L15 17/~
EF9l  3/- ZBOOU 29/ 30117 17/~
EFg2  2/8 ZB0tU  25/- 30P12 16/~
EF$5 b/ Z900T 12/~ 30P19 14/
EF183 6/6 1.4 2/6 30PL1 15/8
EF184 7/- 1RS 8/- 30PL13 18/6
EF800 20/ 184 8/~ S0PL14 17/-
EF812 15/6 185 4/8 35L8GT 9/6
EFL200 1T 3/ BWL 5/~
15/8 1X3A 78 4524GT 7/~
EL34 10/8 1X28  7/8 42 . bj-
El4l 11/8 3A4 4/~ eS8/
EL42  10/8 36 /- 50CD6GR7/8
EL84 4/9 3Q4 7/8 S0EHS 12/-
EL8>  8/- 384 75 5/8
ELS6 8/ 3v4 s/ 76 8-
ELS0  6/- 5B254M36/~ 78 5/-
ELS1  b/- 5B/200M 80 /6
ELYS - 35/- 3 34)-
EL500 12/- 5R4GY 10/6 807 /=
EL8035 17/~ 5U4G  5/8 813 75/~
EM3l  §/- 5VeG  7/8 5020 35/
EM80 7/6 544G 3 8324 45—
EM84 7/~ 5Y3GT 6/- 866A 15/~
EM87 11— 8Z4  14/- 954 4/8
EYS1  8/- 624G 7/6 955 2/6
E8 7 AB7  4/- 9356 2/
Eysg  7/- 6ACT  3/- 957 [
EY88 8/8 6AHG 11/6 991 8/-
EZi1  8/8 GAKS  B/- 1622 1%/-
EZ80 6/~ GAKS 8/ 2001 B/-
EZ8L  bi- 6ALS  3j- 4305 18/~
az34  10/8 GALOW 7/~ o933 22/6
KT66 27/8 6AMS B/~ 6057 10/
KT88 32/- 6AMS  3/- 6060 7/8
N78 28/ 6AN5 20/ 6064 7/~
0A3 8- 6ANS 10/- 6045 8/~
oB2 /- 6AQ5 6/~ 6080 27/8
PABCS0 7/8 B6AQHW 9/ 6146 28/-
PCv7 9/~ | 6ABe - | vooL 3/~
PCHOO 9/6 | GABTG 16/~ | D003 4/8
POCS4  6/8 GAT6  4/6 9003 8/8
PCC89  9/8 6AUG B/ 9004 2/8
POC189 11/6 B8AX4 8- B8 2/8
E800 6AXOGT C.R. Tubes
rovso e | emr b | UM B
PCF82  6/9 6BK7 8- 3852312%}9
PCF84 9/3 GBAG  4/8 VCR5178
P01 | GBada 13- &
pgrgoo“m aBYG s’e VCR317C a
6BQ7A 6/9 5FP7  28/7
15/6 6BR7 16/
pveor o9 | 6Bwe lg- | FPhoto Tubes
FPcrsna op | 6BWT 13 | GG 30
Pore0s S| wma exe
0/—
rorans® | voo 7 | e
13/~ 6CL6  9/9 peck 76’ »
PCP808 6D6 3~ | CV103170/-
14/8 GEA8 /- CV2339 £20
PCH200 6EU? 7~ Ks0l  £4
12/8 6F23 15/~ K305 212
ram o | o, Mo | e 4
PCLE2 76 GHEM 3/ L
PCL83 13j- | GJ4WA 12/~ KRN2A70/-
PCL84 8/6 5 i~ 'u:z £2/10/-
PCLES 93 6J5GT B/ ulu
Soss & 6 3/8 30/~
2 V= 647G 5/- Hi/B
PFL20012/- 6J7M  8/- £3710/-
PL36  10/8 GK6AT 8/- scx2 - £18
PL81  8/9 6K7 6/8 714AY  £4
PL8Z  8/- 6K7G 2/~ 728A/8130/«
PL83 73 6K8G 4/~ 7284 i1
P. C. RADIO LTD.
170 GOLDHAWK RD., W.12
01-743 4946

Special Valves,

All overseas enquiries &orders please address to:

MANY OTHERS IN STOCK include Caihode Ray

¥ STOCK inclu hor Tubes and
U.K. P. & P, up to 10/~ 1/—; to £1 2/~; over

£1 2/~ !n £, over £3 post free. C.0.D. 4

extra

Open 9-12.30, 1.30-5.30 p.m. except Thursday 9-1 p.m.

COLOMOR (F£1evc)

170 Goldhawk Rd., London, W.I2
Tel. 0l - 743 0899
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TEGHNICAL
TRAINING

" /n radio television
and electronics

= Em e e e

Whether you are a newcomer to radio and electronics.
or are engaged in the industry and wish to prepare for
a recognized examination, ICS can further your tech-
nical knowledge and provide the specialized training
so essential to success. ICS have helped thousands of
ambitious men to mave up into higher paid jobs—they
can help you too! Why not fill in the coupon below and
find out how?

Many diploma and examination courses available, in-
cluding expert coaching for:

C. & G. Telecommunication Techns’. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and practice
of valve and transistor circuits, and servicing work while building
your own 5-valve receiver, transistor portable, and high-grade
test instruments, incl. professional-type valve volt meter—
all under expert tuition. Transistor Portable available as separate
course.

POST THIS COUPON TODAY

for full details of {CS courses in Radio, T.V. and Electronics.

R =sas= S =sis Seis S aST S s s =iy
1 INTERNATIONAL CORRESPONDENCE SCHOOLS 1

|
: Dept. 222, Intertext House, Stewarts Road, London, SW.8

|
: Please send me the ICS prospectus—free and without obligation. 1
] |
y (state Subject or Exam.) 1
1 |
1 1
1 i
I NAME 1
L |
| ADDRESS -
I |
r 170 1
1 |

1
INTERNATIONAL CORRESPONDENCE SCHOOLS

Wireless World, January 1970

R.S.T. VALVE MAIL ORDER CO.

BLACKWOOD HALL, 16A WELLFIELD ROAD
STREATHAM, S.W.16

A81 9/6 ECLLB800 PL509 37/6 | XR13/200 12AC8 10/~ | 20403 6/-
ACT9 500/~ 30/- | PL802 16/6 120/~ | 12AD6 11/~ | 2G414 8/~
ARP38 13/~ EF9 820/- | PTi5 15/- | 766 15/~ | 12AE6 9/8 | 26415 6/
AZS1 10/~ EF37A 7/- | PX4 14/~ | z319 25/~ [ 12AT6 4/9 [ 26416 8/6
BT19 60/~ EF39 8/~ | PX2s 14/- | 2769 28/~ | 12ATT 6/- 20417 6/
BT79 57/~ EF41 12/- | PY32 10/8 | Z8oo 20/- | 12AU7 5/ | 2N247 /6
BT89 67/ EF60 6/- | PY33 10/8 | 2801 30/- | 13AX7 6/3 2N555 12/8
CIC 20/~ EFS0 4/8 | PYS1 8/9 | 803U 15/~ | 12BA6 6/~ | AClO7 10/~
CBLS31 18/~ EFS8 6/8 | PYS2 4/9 | OA2  6/3 | 12BE8 6/8 | ACl27 7/8
OCH35 15/~ EF89 B8/8 | PYss 7/~ | OBz 8- | 13r1 20/~ | ACl28 6/6
CVs 95/ EF91  2/8 PY500 25/- 074 4/8 | 13K7GT 7/- ACY19 8/6
CV74  80/- EF92 £/6 | pysoo ®/6 | 1CP31120/- | 12KBGT 8/~ | ACY20 5/-
Ccve2  50/- EFe8 15/0 | PYso1 9/6 | 1B3GT 7/3 | 12Q7GT 6/~ | ACY21 &/-
Cvs15 80/~ EF18s 8/6 | pzso 10/- | 122 26/~ | 13E1 190/- | ADI40 13/6
CV3a54 110/~ EF184 7/- QF41 400/ 2D21  6/6 | 20P4 20/- AF1l4 7=
CV370 300/~ EF804 21}= quo2/s 2C39A l;ol— 2481 uo{— AF118  7/-
CVai2 5%- EFP60 10/- 45/~ g%% 2‘0);: 2574 g.a AF118  7/-
CV108 50/- ERe0 7/6 | QQvo3/10 E20) 1 25Z5GT 8/- | APl 7/-
CV428 45/— EL33 12/8 2718 §A2157I /- | 25ZéaT 8/8 | BYl00 8/6
CV 429 850/~ EL34 10/8 QQV03/20 /16 580[ 271 72/8 GETS71 §/-
CV450 25/- EL36 9/8 105/ - | 30C16 18/~ | GET8/5 6/~
CV1144 60/- EL38 25/~ quomo SAD  20/- | 30C17 16/~ | NKT2115/-
CV1386 EL41 10/8 gg‘é:o;o.- 30?.;;‘ 17/~ NKT214 4/~
o | B 08 | ol | ey | b e | Gkl
Cv1s22 EL84 4/ | QQVO0e/40 3B24IM * 30L17 17/- | NKT218 6/~
180/~ EL8S 7/9 90/~ 110/~ | 30P4 15/- | NKT228 6/-
CV1526 80/- EL86 8/8 quullo 3B28 40/~ sons 15/- NKT404
Sasee e | E o8 o | soes oa- | SELisism rer
ELS5 Qs‘loﬂo m 3¢ 5 3 NKT675 6/~
350/ EL360 24/- Q875/20 5/8 3D21A 35/~ | 30PL1415/- NKT677 5/-
Cv231335/~- | EL820 6/~ | QB75/60 3E20 18/~ | 3518 9/~ | NKT7137/8
CV4003 10/- EL821 7/6 20/- 4C35 300/~ | 35LAGT 8/~ 0Cl6 20/~
CV4004 10/~ EL822 16/- Q883/3 7/3 4CX250B 35W4  4/8 oc19 17/8
Cv4005 8/- ELL80 20/~ | QB892/10 4/- 240/~ | 35Z4GT 8/6 0Cc20  18/-
CV4006 18/~ EM34 21/- Q895/10 /6 4X150A 4X150D 0c24  15/-
Cv4007 7/~ EM80 7/6 | QB108/45 95/- 200/~ | oc2s 11/-
Ov4ol4 7/- | EMs1 873 15/~ | 4X160D 50cs 8/3 | ocue 78
CV4015 10/~ EMS84 7/8 Q8150/18 200/~ | soCD6G 0C28  16/-
Cv4024 6/- EN32 25/- 8/- 4X250B 31/- 0Cc29 18/~
CV4028 7/~ EYSl 8/~ Q8150/30 180/~ | B0 7/8 ocss  11/8
Cv4031 7/~ EYS1 7/~ 6/~ | 5B/264M 85A1 28/- | OC44 4/8
CV4033 7/~ EY83 8/8 | Q8150/36 |- | 85A3 73 | OCe5 4/~
CV4044 12/~ EYB4 9/- 20/~ | 5B/256M 88L 180/~ | OC71  4/8
CV 4045 10/~ Eves 7/- | Q8150/4s 3706 | 90AG 45/~ | oc72 8/~
CV 4046 80/= EZ40 8/9 20/~ sc2a 320/ | POAV 45/- 0C74 8i=
CV4048 12/8 Ez4l 9/8 Q8150/80 BR4GY 1076 | 20C1 12/ OCI5 6~
CV406217/8 EZ80 5/6 20/8 5U4G 5/8 90CG  25/- 0C76 8/-
CV 4064 30/~ EZ81 5/8 QB1209 7/3 svea  8/- | RCV 25/= 0oC?? 8-
CY30 12/6 GTIC 87/8 Qvo3-12 5¥3gT 6/- | 100B2 18 OoC78  8/-
DAF91 4/8 GQU20 100/~ 12/- 574G - 15088 8/6 0oCsl  4/-
DAF96 7/8 Gu21 100/~ | QVO4-712/8 | uoro 15 | 801 9/8 | OCs1D 4/-
DCCo0 20/~ GY501 15)- | QV05-259/~ | g ke 5 | 803 38/~ | OCBIM b/6
DET3 G730 10/- Qvoé-20 6AKS 12/6 807 8/- OC81DM
1,000/~ G732 1o/~ 226 6ALS /= 811 35/- 8/~
DET19 6/8 Gza4 11/- | QY3126 6AM6 a6 | 813 75/- | ocsz  6/-
DET20 2/6 G737 15/~ 180/~ | gAns 10/~ | 813USA 0C82D  8)-
DET22 H63 18/- | R10 18/~ | grqq “4/- 120/~ | 0C83  6j=
R17 8 Q4 4o | 205a  10/-
110/~ H141DD I; 6AQS  6/3 LN 0C169  §/-
DET23 13/8 :}5 ;,9 8ASE  6/- o= oC170 /-
10l | ks gsi= | RIS TP ) AT 181 | gopy geo | OCHa Hia
DL LS00} 21{ 1000 - | 6ATS. we | 1208 Ceoi Ogane ;;g
» & .
DET25 18- | nres 5. | BGsn20 6AUSGT | 833a 360/~ | Xaro1 3/e
DFgl 4/- L 120/~ 837 178 | Xal1l 3/
DF96 KT8l 18- | v 3o/ | 6BAG 20~ | 808A 18/~ | XAlz 46
DHé3 a/- KT8] 811E12 70/~ | 6BA8  B/- | 8724 57/ XA125 8=
DH77 4/9 (m.-c) 35/~ 8130  40/- ggg: gt 931A  72/6 XAl 7/~
DK32 79 TSS 34/~ 8130P 40/~ FHYE a 954 5/3 XAl42 8/~
DKol 6/~ K‘l‘“dl 8/8 gl;;l glﬂ iRk 21’6 gggo lgt XAl143 8/-
DK92 O/~ | KTwed Lol | SBNe e Y TUBES
DK% 7/9 10/~ STV?SOI(O eBQIA T 604: 43/5 1CP31 120/-
DLoS 28/~ | w508 600/~ | (roooo so CRRT e liea o | 2ap1L so-
DLog 88 | ws13 600 ’ 50_ | SBRS 1%/s | seya 7~ | 3BRL 8-
Dibs 2% | MEM0018/- | quoinojers | BT 25— | ses7 1o~ | 3DEL 40"
/ ME150128/- 6BW6 148 | ceel 25~ | SEG1 68/~
Disio 128 | wis 137 | SU1%,0 | emw7 13- | Sesa 5o | sreT 2w
i~ N37 178 6 5/ - | saP1 40/~
Dyes o | Mis o 19 Tos 18 | oowa &= | 574 10 | sme1 s
bys7 s~ | Fcse 11 110/~ | 6CD6G 24/~ | o763 13- | SCP1 88/
DYaea o/ | EC88 1178 | 3peggg 6CH6 7/8 | 6784 asi- | SFP7 35/~
E88CC 12/- PCoT  8/8 110/- 6CL8  8/6 | 5842 85/- AL JRHS
R160F 17/8 | FC900 | Tze0 4o/~ | 6CW4 12/- | 8878 60/ %?nggt
Eslor 801 | pooss &6 | VX 3%/ | GDka 'S | Bues 1so- | G7A 180
E18! 4 P - 2 3 5
22/8 | pocss B8/~ | yas 1558 | 6res 16/~ | osee 10 | SV960 78/-

POC8 106 | yog 158 | aFsa 209 | beoy 17/- | SVias 38—
POCIBII08 | Doo o716 | 6Fas 1a/e | oees 10— | CV1526 40/~

678
F - s /
EAPd210/ PUFB0 6% | yy7  90/. | 635G 4/~ | e0s7 1o/ | GV188750/-

EBS1 3/~ | pGres o GV1588 35/~
» Ulsl 18/9 638 3/6 | 6058 10/-
BBCIS 1o | PCR200181- | ygoq 7/ | 6376 8- | oo 1g/- | PHISL
EBcoo &) | TFCF20115/8 | ygol s3/6 | 6K7  1/9 | 6060 6/~ -
EBFs80 7/6 PCF80015/- UABCS0 6/8 6K7G 2/- | 6061 1g/- | EA4504/B/16
EBF83 9/- PCF801 9/8 | yarez l0/8 | 6K8  2/19 | 6062 14/- 76/~
EBF89 6/8 PCF802 UBC41 9/6 | 6X8@ 3/- | 6083 7/ | ECRS30 35/~
EBL321 12/~ UCH42 10/8 | 8L6G 7/9 | 6064  7/= | ECR35 50/~
EBLS1 27/6 PClI‘806131- UCHS1 7/- | SLOWGB 6065 8/~ | MW6-2 60/~
ECC33 16/- PCH200 UCLS2 6/8 176 | 6067 10/~ 09D  80/-
ECC40 17/8 12/6 | uycrss 10/- | esq7u 7/6 | 080 28- | OvG 80/~
Eccto 18- | PCL82, 78 18- | eq7G &- | 6073 1. | OSL _ 80/~
EOCs: 6/- | FCL83 10/3 | yisd 3/~ | esa7 g- | 6111 12/6 | VCR7 38/~
ECC82 5/9 PCL84 8/6 uue  21/- 68JTM 7/- | 6146 27/8 VCR138
EOC83  6/3 PCL8S 9/3 our  21/- 68LIGT 8/- | 7476 14/~ 50/~
KOC8S 5/~ PCL88 9/3 | UUS 21/~ | esN7GT §/8 | 9003  9/= | VCRISBA
ECCS8 7/6 PD500 20/- | UY4l 8/6 | gvea 4/8 | 004 /8 50/~
ECF80 6/6 PENB420/- uYss §/6 6X4 4/6 Diodes VCR138A
6/8 PEN43DD VLB863130/~ | 6X5G $/8 | Transistors 35/~
ECH35 11/8 12/- VP4B 25/~ | 7B7 7/6 | 18113  4/6 VCRS16
ECH43 12/8 PFL200 VR105/30 7C6  22/8 | 18115 4/8 . 80/
ECHS1 5/9 14/~ 6/8 7C6 15/~ | 18131 4/3 VCR517A
ECHS3S 8/8 PL38 10/ | VR150/30 7H?  8/6 | 2152 4/8 46/~
ECL80 5/8 PLS1  8/- 6/- | 787 45/~ | 26210 12/8 | VCRSI?B
ECL83 7/~ PL82 8/6 | W8IM 12/6 | 7Y4 8/ | 20381 5/= -
ECL83 10/3 PL84 7~ | XH8/100 10F1 14/8 | 2381 6/- | VCRS170
ECLS¢ 9/- PL308 20/- 300/- | 11E3 70/~ | 2G40l B/- 48/~
Valves tested and released to A.R.B. lon U required.

Monday to Saturday
9 a.m.—5.30 p.m.
Closed Sat 1-30—2-30 p.m.
Complate range of TV Tubes
available from £4.5.0.

SEND S.A.E. FOR LIST of 6,000 TYPES

Express postage 9d. per valve.
Ovrdinary postage éd. per valve.
Over £5 postage free.

Tel. 01-769 0199/1649
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RTV

Complete stereo
system—£29 10s.

The new Duo general-purpose 2-way speaker system is beauti
fully finished in polished teak veneer, with matching vynair

a8?7

RADIO & TV COMPONENTS (Acton) LTD
21a High Street, Acton, London, W.3.

also 323 Edgware Road, London, W2,
Goods not dispatched outside U.K. Terms C.W.0. All enquiries S.A.E.

grille
horizontally
Type 1 SPECIFICATION

It is ideal for wall or shelf mounting either upright or

Impedance 10 ohms. It incorporates Goodmans high flux 6 - 4" speaker

and 21 " tweeter. Teak fimish 127 «63
Type 2 as type 1. Size 17} 103 63

6
M

4 guineas each. 7/6d.p. &p
Incorporating 104 63

bass unit and 2§ “tweeter. 3 ohms impedance 53 guineas plus

15/~ p. & p.
Garrard Changers from £7.19.6d. p. & p. 7/6d

Cover and Teak finish Plinth £4.15.0d. 7/6d. p. & p

ll(% Integrated Transistor Stereo Ampli

£9 10s.

£ plus 7/6d.p. & p.

The Duetto is a good quality amplifier, attractively styled and
finished. It gives superb reproduction previously associated with

amplifiers costing far more.
SPECIFICATION

R.M.S power output: 3 watts per channel into 10 ohms speakers
INPUT SENSITIVITY: Suitable for medium or high output crystal
cartridges and tuners. Cross-tatk better than 30dB at 1Kc/s

CONTROLS: 4-position selector switch (2 pos. mono and 2 pos. stereo

dual ganged volume control

TONE CONTROL: Treble lift and cut. Separate on off switch. A preset

balance control

SPECIFICATION

Signal Noise: 60dB. AC Mains 200-250v. Size

Sensitivies for 10 watt output at 1 KHz into 3 ohms. Tape Head: 3mV {(at 3} i.p.s.). Mag. P.U
2 mV. Cer. P.U.: 80 mV. Tuner: 100 mV. Aux. 100 mV. Tape/Rec. Output: Equalisation for each
input is correct to within $£2dB (R.1.A.A) from 20 Hz to 20KHz. Tone Control Range: Bass
413 dB at 60 Hz. Treble +14 dB at 15 KHz. Total Distortion: {for 10 watt output
124" long. 43" deep. 24" high.

K Cllooses

TEAK  FINISHED  CASE
€9
plus 7/6 p. & p.

Built and tested

and Tape Rac. out Sensitivities

1.5%

These 5 items can be purchased
together for £29 10s+£1 10sp. & p.

n

e oot

INTEGRATED HIGH
FIDELITY TRANSISTDR
STERED AMPLIFIER

£14 bs. + w6p. 5 p
SIZE: 12} x 8" x 24" In teak-finished case.

Built and tested.
SPECIFICATION

OUTPUT: 10 watts per channel into 3 to 4 ohms speakers (20 watts) monoral
INPUT: 6-position rotary selector switch {3 pos. mono and 3 pos. stereo). P.U. Tuner. Tape

All Inputs 100 mV into 1.8M ohm

FREQUENCY RESPONSE: 40H2-20KHz +2DB

TONE CONTROLS: Separate bass and treble controls. TREBLE 13dB lift and cut {at 15KHz)
BASS: 15dB lift and 25dB cut {at 50Hz)

VOLUME CONTROLS: Separate for each channel. AC MAINS INPUT: 200-240v. 50-60Hz.
Viscount Mark Il for use with magnetic pick ups specification as above. Fully equalised for
magnetic pick ups. Suitable for cartridges with minimum output of 4mV/cm/sec. at 1kc. Input
Impedance 47k. £15 15s. plus 7/6 p. & p

SPECIFICATION

OUTPUT: 10 watts into a 3 ohms speaker

INPUTS: (1) for mike {10 m.v.). Input {2) for gram
m.v.} indivdual bass and treble control

TRANSISTORS: 4 silicone and three germanium

radio (250

THE RELIANT MK.lI
Solid State

General Purpose Amplifier
In teak-finished case

£6 16s.

+7/6p. & p

MAINS INPUT: 220/260 volts.

SIZE: 104" x 43" x 2§

MIKE TO SUIT (CRYSTAL): 12/6d. 1/6d. p. & p.

8" x 5" speaker 14/61.'4+ 3/-p. & p

Mk.1 £5 18s. + 7/6d. p. & p. less Teak-finished case

X101 10w. SOLID-STATE HI-FI AMP
With Integral Pre-amp.

Specifications: Power Output (into 3 ohms speaker)
10 watts Sensitivity {for rated output): 1mV into 3K
ohms (0.33 microamp) Total Distortion {st 1 KHi): At
5 witts 0.35%: At reted output 1.5% Frequency
Response: Minus 3 d¢B points 20 Hz and 40 KMz
Spesker: 3-4 ohms 13-15 ohms may be used). Supply
vottage: 24y O.C. at 80D mA. {6-24v may be usad}

69/6 plus 28 p. & p.
CONTROL ASSEMBLY: lincluding resistors end capacitorsh 1. Volume: Price B/~
2. Treble: Price §- 3. Comprehensive bess and trable: Price 10/~ The sbove 3
itams can be purchased for use with the X101. POWER SUPPLIES FDR X10%
.P101 M (mono) 38/~ p. & p. 4/6: P101 Istere) 42/6 p. & p. 4/8.

THE DORSET
{600mW Output}

£5.5.0

plus 7/6 p. & p.

Circuit 2/6. FREE WITH PARTS
MAINS POWER PACK KIT:
9/6 extra.

7-transistor fully tunable M.W.-L.W. superhet portable—
with baby alarm facility. Set of parts. The latest modulized
and pre-alignment techniques makes this simple to build
Sizes: 12" x87"x 3

ELEGANT SEVEN
MK. Il

{ (350mW Output)

£4.9.6

plus 7/6 p. & p

Circuit 2/6. FREE WITH PARTS

MAINS POWER PACK
KIT: 9/8 extra.

7-transistor
Set of parts
etched
toolproot construction

fully tunable M.W..-LW. superhet portable.
Complete with all components. including ready
and drilled printed circuit board—back printed for

50 WATT AMPLIFIER

# AC  MAINS 200-250V
| £28 10s.
plus 20/-p. & p
An  extremely reliable g@eneral purpose valve Amplifier.
with six electronically mixed inputs. Suitable for use with
mics. guitars. gram. tuner. organ. eic Separate bass and
treble Output  im 3. B and 16 ohms

[ NEW COMPLETE HI-FI
STEREO SYSTEM  £39

comprising SP25 Garrard Mkil  with diamond
cartridge. Viscount amplifier Mkl Two
speakers. plinth and cover.

stereo
type

£39 plus £2 p. & p.

STEREO PRE-AMPLIFIER

Inputs—8 position rotary swilch {3 position mona. 3 position stereal. Tuner 150 mV
into  8BOk.  Magnetic pickup fully equalised and suitable tor magnetic
cartndges with minfmising output of 4mWcrvsee Load 47k Ceramie pickup
150 mV imo 680k Sensitwities taken for 200mV output Controls—separate
volume controls for each channel Twin ganged bass. 12dB hft and 15d8 cut at
60t/s. Twin ganged treble. 10dB Iift and 15d8 cut at 10k/s. Voftage required
23-30v DC a1 5mA Sue 12} x 3}" x 2§" In teak finished case completewith
front panel and knobs Built and tested £7.7.0 pius &/- p. & p.

SPECIAL OFFER

Complete stereo systems comprising BALFOUR 4 speed auto
player with stereo head 2 DUQ speaker systems size 12 x 6§ x
54. Plinth (less cover} and the OUETTO stereo amplifier.
All above items

£2[l plus 20/- p. & p.
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AMATRONIX LTD (WW)

TRANSISTORS —MINT, NO SECONDS, NO
RE-MARKS. GUARANTEED TO SPEC.

AD161/162 12/~ BFY51 4/- 2N3055 16/6
AF239 10/- 1844 14 2N3707 4/-
B-5000G 11/3 18557 3/~ 2N3794 3/-
BD121 18/~ ™MC140 4/- 2N3983 5/8

BC1078 3/~ MEMS64C16/- 2N4058 48

BC1688B 2/3 8F115 3/- 2N4285 3/-
BC169C 2/6 TI407 5/8 2N4288 3/-
BF167 5/3 TIS60OM 4/8 2N4291 3/~
BF178 9/~ TIS61M 4/11  2N4292 3/-
BF224 4/~  2N706 2/7 288187 2/-
BF225 4/- 2N2926Q 2/8 40468A 7/8

CERAMIC 1.F. RESONATORS. Tallor-
niake 485kHz i.f. selectivity to your own
requirements. New Brush Clevite Identical
Resonators need oniy the addition of fixed
capacitors of standard values to create superb
fiiters with a wide range of bandwidth options.
Makers’ data gives capacitor values for filters
with 2-8 resonators. Example: 4-resonator
fliter, —6dB @ 1.9kH:z off tune; —60dB
10kHz. Resonators Type TF04-442, 10/-
each, 4 for 30/-.

INTEQRATED CIRCUITS—PA234, new dual-
in-line 1W audio amp, with data, 24/~; CA3020,
TO-5 &ush-pull amp., usable to 6MHz, 28/-;
TAB101, transistor quad for ring modulator, 21/-.

AMPLIFIER PACKAGQES —Component kits for
efficient transformerless class B power amps. Low
standby current, simple circultry, no adjustments.
AX2 9V, 300mW in 10-20 ohms, other loads usable,

12/6; AX3 9V, 800mW in 8 ochms, 20mV in 20K
Input 22/8; AX4 24V, bW in 8 ohms, 4W In
15 ohms, nput 100mV in 40K. Operable 18V with
12mA standby current and 2-3W output. Uses
AD161/2 output pair with silicon low-level stages.
Stil} only 30/-. AXS5, 12V, 3W in 3 ochms, 35/-.

MINI MAINS TRANSFORMERS—1" %17 x 13"
Osmor MTS9, 9-0-9V 80mA, 12/6. MT6, 6-0-6V
100mA, 13/6; MT12, 12-0-12V, 50mA, 13/6.
Mall order only. Cash with order. List 6d., free
with orders. U.K. post free on orders over 10/-.

396 Selsdon Road, South Croydon, Surrey, CR2 ODE

BAILEY PRE-AMPLIFIER
ngh quality pre-amphﬁer circuit described by
R. leley in the December, 1966, "“Wireless
World" This is a low distortion circuit of great
versatility with a maximum output of 2 volts making it
suitable for driving Balley 20W and 30W Amplifiers,
Linsley Hood Class A Amplifier and many others. All
normal pre-amplifier facilities and controls are
Incorporated. A new Printed Circult Board contalning
latest modifications 7in. by 3%in. features edge con-
nector mounting, roller tinned finish and silk screened
component locations. This board is available in S.R.B.P.
material or fibreglass and the complete Kit for the
unit contains gain graded BC.109 transistors, polyester
capacitors and meral oxide resistors where speclfied.

BAILEY 30W AMPLIFIER

All parts are now available for the 60-volt single
supply rall version of this unit. We have also designed
a new Printed Circuit intended for edge connector
mounllnx This has the component locations marked
and is roller tinned for ease of assembly. Size is also
smaller at 43in. by 23in. Price in SRBP material 1/éd,
in Fibreglass 14/6d,

BAILEY 20W AMPLIFIER

All parts in stock for this Amplifier including specially
designed Printed Circuit Boards for pre-amp and
power amp. Mains Transformer for mono or stereo
with bifilar wound secondary and special 218V
primary for use with CZ6 Thermistor, 35/6d., post
5/,

Trifilar wound Driver Transformer, 22/6d., post /-
Power Amp., 12/6d,, post 9d.

Reprint of " Wireless World ™ articles, 5/6d. post free,

DINSDALE I0W AMPLIFIER
All parts still available for this design.
Reprint of articics 5/6d., post free.

LINSLEY HOOD CLASS A AMPLIFIER

Parts now available for this unit including special matt
black anodised Metalwork and ali power supply
components.

PLEASE SEND S.A.E. FOR ALL LISTS.

HART ELECTRONICS,
321 Great Western St., Manchester 14
The firm for quality.

Personal callers welcome, but please note we are
closed all day Saturday.

OSMABET LTD.

WE MAKE TRANSPORMERS AMONGST OTHER THINGS

AUTO TRANSFORMERS. 0-110-200-220-240 v a.c. up or down,
tully shrouded fitted terminal blocks, 50 w 31/-; 75 w 37/-;
100 w 45/-; 150 w 57/6; 200 w 71/6; 300 w 90/-; 400\7112
800 w 127/6: 600 w 135/-; 750 w 172/6; 1000 w 210/-.
15300 w 345/-; 2000 w 400/-; 3000 w 560/-; 4000 w 750/-.
MAINS ISOLATION TRANSFORMERS. Input 200-240 v a.cs,
1 : 1 ratlo, 50 w 80/-; 100 w 9Q/-; 200 w 150/-; 500 w 300/-.
MAINS TRANSFORMERS. Prim 200-240 v a.c. TX1. 425-0-425 v
280 Ma, 6.3 v 44, CT, 6.3 v 44 CT, 0-5-6.3 v 3 a, 138/-; TX2
250-0-250 v 150 Ma, 6.3 v 4 a Ct, 0-53-6.3 v 3 a 67/6; TX3
2500250v 100 Ma, 6.3 v CT 2a, 6.3 v 1 a, 58/6; TX4 300-0-
300 » 60 Ma, 6.3 v 2a CT, 6.3 v 1 a, 58/6; TX3 300-0-300 v
120 Ma, 6.3v1a.63v2aCt 8.3v2a, 87/8: TX8 250-0-250 v
65 Ma, 6.3 v 1.5 &, 32/68; MT2 230 v 45 Ma. 6.3 v 1.5 a. 25/-.
INSTRUMENT TRANSFORMERS. Prim 200/230 v s.c., OMT4/
1 tapped sec., 5-20-30-40-60 v, giving 5-10-15-20-25- 30-.!5 40-
55-60, 10010 20- , 30-0-30 ¢ a.c. 1 amp 40/-; ditto tran
2 amp OMT4/2 80/-; 0\[1‘5[1 tapped sec. 40-50-60-80-80-100-

110 v, giving 10-20-30-40-50-60-70-80-80-100-110, 10-0-10,
20-0-20, 30-0-30, 40-0-40, 50-0-50 a.c. 1 amp. 60/-.
HEATER TRANSFORMERS. Prim 200/250 v 63 v 15 a

11'8.Jll /9; 6 & CT 30/-: 12715l18!9.35 30/-;
6a 58/-:24 v 1.527/6:3a58/-;:5a75/-:8a108/-;12s
150/-; 12-0-12 v 1 a 19/6; 20-0-20 v 0.7 a 19/8
MIDGET MAINS TRANSFORMERS. FW reclification, size
1} x 1§ ins. prim 200/250 v a.c., output PT1 9-0-9 v 0.3 a;
P’I"’ 12-0-12 v 0.25 a; PT3 20-0-20 v 0.15 a. all at 19/6 each.
OUTPUT TRANSFORMERS. Mullard 5/10 UL @7
stereo UL 58/-; 3 watt PP3 30/-; PP llKI‘l-'l 5-15 ohm 21/-;
Multi ratio 7/10 watt 30/-; 30 watt (KT66 etc.) 3-15 ohm 75/-;
50 watt (KT88 etc.) 185/-; 100 watt 225/-; auto matchlng
transformer 10 wstt, 3-7.5-15 obm, up or down 11/6.
CHOKES. Inductance 10 H. 65 Ma 12/-; 85 Ma 15/-; 150 Ma
21/-. Flying leads, clamp construction.

§; 7 watt

W.W, COLOUR TELEVISION RECEIVER
Transformers aad choke as specified.
Choke L1 80/-; Transformer T1 57/8; Field O/P
transformer 60/~

Carrisge exfra on all transformers 4/8 minimum.

BULK TAPE ERASERS. 200/250 v a.c.. immediste and complete

erasure of any size spool of magnetic hpe. also suitable for

tape head demagnetization, 42/8. P. & P. 3/-.

FLUORESCENT LIGHTING. 12 v LT, complete fittings, 13 ins.

8 watt 110/-; 21 ins. 13 watt 130/-; special offer 18 ins. 13 watt
95/-. Trausistor ballast 12 v for single 40 watt or twin 20 watt

stubes, 150/-; single 20 watt, 100/-.

LOUDSPEAKERS. Complete range, famous make,' 25 watt

107/-; 35 watt 130/-: 50 watt 320/, etc.. ew.. all at discounts

while stock lasts, lustrated llats. P. & P. 6

LOUDSPEAKERS. hx-equlpmnnt. perfect. 3 ohma Elac, Good-

man, ete. 8 ins. 15/-; 6 ins. 10/-; 8 ins. 7/8. P. & P. 3/6 min

"arrlaog extra on all orders.

S.A.E. ALL ENQUIRIES PLEASE
MAIL ORDER ONLY
46 KENILWORTH ROAD, EDGWARE, MIDDX.
HA8 8YG. Tel: 01-958 9314

WW—095 FOR FURTHER DETAILS

M/hnsons FOR RELAYS

P.O. TYPE 3000 AND
BUILT TO YOUR REQUIREMENTS — QUICK DELIVERY
COMPETITIVE PRICES — VARIOUS CONTACTS

DUST COVERS —QUOTATIONS BY RETURN
LARGE STOCKS HELD OF MINIATURE SEALED RELAYS

TERMINAL BLOCKS. 2 way 5C/430
or 3 way 5C/432 50/~ per 100 or £20
per 1,000. (As [llustrated.}

ROBUST AIRCRAFT PUSH. 5C/898 of bakelite barrel
type construction, th [Jin. square hole fixing top with
actual push below the level of a lin, bakelit® circle to prevent
it being used accidentally. Samples 5/ each large guantities
available.

MAGNETIC COUNTERS. Veeder Root with zero reset.

. § 7 LAMP HOUSES with pair of 6in. lenses mounted in a
EQUIPMENT WIR_E. 7/.0076, 1/.024,  |14/.0048 9in. square case. Ideal spotlight 70/- each, post §0/-.
P.V.C. type | and 2 various colours 80/- per 1,000 yards. ' A W
14/.0076 type 1| colours only Red and Natural available BATTERY CHARGERS at special price made by West.
£15 per 1,000 yards inghouse, worth €35. Input 200/250v. A.C. output 6v. (1]
amps D.C. with ammeter, fuses; regulated by a 4-position
switch and sliding resistance. OUR PRICE 170/, Cge. I5/-.

MINIATURE DIGITAL DISPLAY SERIES 66}
Counting Insts. Ltd., an assembly of five units each

MINIATURE SILVER ZINC ACCUMULATOR,
bS5 volt, 1.5 ampere. Slze 2x1.13 x0.63in. Weight It oz
Ideal for model work, 12/6 each. 120/- doz., post |/6.

STROBOSCOPE FORK. {25 cycles. P.O. No. 5, 30/~ displaying || messages in numbers with decimal point, 800 counts per minute, counting to 999,.999. 110 or {25 volts
each, post 2/6. and letters €25 complete, send for details. A.C. or | 10" volts D.C. 65/- each, post ¢ 3)-.

LEDEX ROTARY SOLENOIDS AND CIRCUIT VYACUUM CONDENSERS 25|>' 32 KV, 27/6, post 3/-.
SELECTORS. SIZE 5s. 4 pole, || way and off 110/-, 4 pole, HIGH SPEED METERS GUARANTEED. Complete (Ist -v--lab e,
12 way 110/, 24 pole, || way and off 210/., $4 pole On/ COUNTERS g Microamps 0/500 2in. MC. ., .25/
O 150/-. . = Microamps 0/500 2§in. MC .

N.S.F, SOLENOIDS type JE 115.2 ohms 48v. D.C. 17/6 ca. 3 x lin, IO Miitlamps 0/50 24in. MC. .. ...

CERAMIC AND PAXOLIN WAFER SWITCHES
available from stock at keen prices, send for list. 24 way
Double Pole Pax Wafer Switches 12/6 each, post 2/6.
P.O. STANDARD RACKS 6éft. U channel sides drilled
for 19in. panels heavy angle base, §50/-, cge 20/-. Desk
Units for Racks 30/-, cge 7/

MINIATURE BUZZERS. 12v. with tone adiuster. 7/6.
PLASTIC-FILM CONDENSERS TMC SI25017LM
0.940.1 mfd. 500v. also | mfd. 1%. 1S0v. TCC 20/~ each.
AIR BLOWERS. 200/250 volt. A.C. cylindrical 7in.—
7in. suitable for intake or extraction. §/50th h.p. £§0.
1/15th h.p. E1L. §/10th h.p. £14.

ELCOM STUD SWITCHES. 12 pole 2 way or 3 way
types on 3 Banks, break before make action, 50/- each.
GEARED MOTORS. | r.p.m. or 3 r.p.m. 4 watts very
powerful, reversible 24v. A.C. 35/-, post 2‘6 can be oper-
ated from 230v. with our 10/~ Transformer. Post 5/-.
VACUUM GAUGES. 2in. scaled. 0/30 inches of mercury,

20/~ each, post 2/6.

STANDARD LEVER
KEYS, 3 POSITION
4C tock/4C tock 17/6 each.
;:op /6C 15/6 each.

Milliamps 0/500 3jin. MC. ...
Amps 50-0-50 2in. MC...
Amps0/S2in.MC.......
Volts 5/0/5 2}in. MC..
Volts 0/202in.MC.........
Volts 0-402in.MC. . .. 3
Volits 0/10 A.C. 3jin. MCR....70/-
MICROAMPS 0/50 scaled in Rontgens 2lin. MC 48/,
PORTABLE VOLTMETERS 0/250 Moving iron A.C./D.C..
6in, scale, in polished wood case, £7/10/-.

ONE HOLE FIXING SWITCHES
DOUBLE POLE ON/OFF

3 amp 250 volt A.C. liin. x tin. x Lin
30/- per dozen, 200/- per 100. Post
3/- per dozen, 6/- per 100.

1,000 volts, range 0/100 megohms-infinity, usual price

counts per a
second with 4 g
figures. The @
following D.C. ‘
available, 6v., Q
12v., 24v..
SUB-MINIATURE Microswitch Honeywell S.P.D.T.
tyoe §1 SMI TN 13 size lin. X din. x {in. 6/6 each, or
JACK PLUGS. 2 Polnt with
screw-on cover, 2/6, post 9d.
PLUG-IN RELAYS, Londex 4 change-over HD contacts
28v. D.C. or 240v. A.C. with base and cover, 35/ each.
with dust cover, 12/6 each quantities available.
MINIATURE BUZZERS. 12 volts with &‘:
MIRROR GALVANOMETER BB 3000. making and breaking twice per second in sound proof case,
N.E.P. Focal fength 20 cm £15 each. thermostat controlled heating. 12 or 24v. 18/6, post 6)-I
kV, 9/.
14/6 ea 2C 2 Sriohzlo gk 7S deg. Far., 250v. 10 amp. A.C. ideal for greenhouses, 35/ '3;‘; ,:'?dkg 5’{:{, %°2 mgdm%s 5 k\7 9". 0.1 mid 4 KV, ) :
48 nontbew/6C tock 20/- Post 4/6.
. STORS.w:re wound or |c(arb;:n potentlometers.
- v
o':tE H|°LE Fc,)él'l‘lc‘;ns?:wl‘ C.0. non-lc‘:cking 2 condenscrs. quantitles ex-stock atlow prices.
posttion 10/6. 6 C.O. loc .0. lock 3 position 17/6.
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY £189, our price £60.
Phone : 01-684-0236 Grams: WILCO CROYDON

voltages are
S0v. or 100v. 35,' ea. -
mounted In fives for 22/6 post free.
PO 201 on headphone cord 3/-, post |/ ?‘:_
RELAYS, 24 volt D.C., 4 make, 4 break heavy duty contacts
tone adjuster, 7/6 each as illustrated 1
t MASTER COMNTACTOR. Precision made. Contacts
- - 4 SERS
GliaM nanciock] | o Sid THERMOSTAT, Aduscble bewsmen 45, and [ IS CO N O AT O N s et
kv, 17/6; (;5 mfd. 2.5 kv, 17/8; 1 mid. 2 kV. 17/6.
each. y
L. WILKINSON (CROYDON) LTD. BRIDGE MEGGER serfes |. With resistance box
TRANSFORMER, 200/240v., tapped 6.3v., 8.3v,,

10.3v. 17 amps, 70/-, post §/-.
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Motor Driven Variable Voltage
Transformers by Ohmite
(U.S.A.). [Input [20/240v., 50/60.
c.p.s. Output 0-240v. at 480 va
A reversible | |Sv, a.c. geared motor
drives the contact sweep arm in the
direction required. There is a micro
switch mounted at each end of the
track which Is cam-operated and )

intended to be connected as a safety-stop. First class
condition. £8.15.0. Carriage [5/-.

a89

BRAND NEW
ALTERNATORS
MANUFACTURED BY
ENGLISH ELECTRIC CO.

New "“Croydon” 1/50th HP, cont. rating 240v. A.C.
motor, 1500 RPM, foot mounted.
Size: 38° high X 5% long +
spindle length 1§“x}* dia.
A really beautiful motor at
less than half maker’s original
price. £6.10.0 each. P. & P. §/-.

Type Motor fnput I All types give the
. V. Ph. C.P.S. R.P.M. | same ‘Dual outputs
[} 220 3 50 3000 as below.

2 380/440 3 60 3600 |V. Ph. C.P.S. V.A.
3 115 3 60 3600 IIS 3 400/20 50
4 20 3 60 3600 85 | 400/20 300
S 220D.C.

6 HoD.C. £47.10.0 Each

Also in stock several types of heavier duty units. Full
Detalls upon request.

MINIATURE “LATCHMASTER"” RELAY
6, 12, or 24v.
D.C. operation.
One make one
break, contacts
rated 5 amps
st 30 volts.
Once current is
applied, relay re-

mains latched
until Input
polarity Is re-

versed. Manufac-
tured for high
acceleration re-
quirements by
Sperry Gyro-
scope Co. Size: Length §°, dia. 9/16” (including mount).
Actual size as lllustrated. Please state vertical or hori-
zontal mount and voltage. £3.10.0 each. P. & P. free.

NEW HYSTERESIS MOTORS BY WALTER
JONES. Type 14050/12, 240v. 50 c/s 1500 RPM cont.
rating, output 2.0 ozfin.
Size: Length (less spindle)
3}°. Width  2}*x2}".
Spindle 1”X3/16". Weight
3 ib. Maker's price in region
of £22.10.0. Our price
£7.15.0 each. P. & P. 5/~

English Electric } h.p. Motors. 240v. single-phase,
standard foot mounted, |,425 r.p.m., continuous
rating. £4.15.0. Carriage 20/-.

SCHRACK ROTARY STEPPING RELAY RT304
48v. coil (28 ohm). The :
relay has 48 basic segments
shorted in step by the 4
sweep contacts to 4 pole-
plates (banks of (2). There
are 2 secondary switches:
(1) one ¢/o H/Duty contact
set which changes over and
back with each step; (2) two
H/Duty changeovers which
changeover on each [2th
step and return on the
following pulse. Size: Base 3}" X 13" X4}7 high. New
in maker's packing, limited supply, also few only, as

above, but [l10v. (1,290 ohm coil), £6.10.0 each.
P. & P. free.
“Parvalux” Reversible 100 RPM Geared Motor

Type S.D.14, 230/250v. A.C.,
22 Ib./in. Standard foot mounted,
variable angle final drive. Re-
movable 9-tooth chaln
spiggot on 3/16” spindle. st
class condition. €7.10.0 each.
P. & P. 10/-.

Brand new “Discus” Centrifugal
Blower by Watkins & Watson,
240

V.
A.El. motor, cont. 2,850 r.p.m.,
overall dlam. 107, outlet flange 2 1.D.
additional coupling mounting flange

supplled. Limited supply. £9.10.0.
Carriage £1.0.0.
Victoreen *“Hi-Meg” Resistors. One value only

50,000 meg <+ 2%, glass encapsulated 15/- post free.

Welwyn high value Resistors Type GA 3é501.
Values between 9.4 and 10.9 kilo-meg + 1%, glass
encapsulated 15/- post free.

isolation Transformers. | to |. 250v. input, 250v.
centre tapped out, at 2 K.V.A,, mounted In metal case
me:sul?:ng B}'XBFXII' high. Weight 65lb. £18.10.0.
P. & C. - .

Precision Motor-driven Potentiorneter
By “Precision Line” (U.S.A.?. Con-~

tinuous track with 2 platinum
contact wipers set 2t 90° C.W.
resistance 300 ochm only, + $9% LIN
4 059%, ball bearing spindle column.
Size: dia. | 13/32% height | 1/32°,
spindle lengeh 11/32° by }° dha.
These potentiometers were pur-

K.L.G. Sealed Terminals. Type TLSI AA, overall
lengeh 11/16%, box of 100, 25s.
Type TLSI BB, overall lengeh 17, box of 100, 3Ss.

P. & P. Free. —

chased by the importer at a cost
of approx. £25 each. Our piice
£6.15.0 each. P. & P. free

New 75-0-75 Micro-ammater by Sifam.
750 ohm movement, clear

Mullard Geiger Muller Tubes Type MXII5 (new).
Max, threshold voltage 370. Min. plateau length (volts)
100. Active length 45mm. Wall thickness 375 M.G./
sq. cm. Two-pin base. £3.10.0. Post free.

reading, 5ua divisions X
1°; plastic front, projection
{° (tapering forward). Size:
42" % 31".57/6 each. P. & P.

Dubilier Nitrogol Capacitors. 24 mfd. at 350 v.D.C.
;ize (approx.) 4} high x 3§ x 2§”". 10/- each. P, & P,
/6.

2/6.

Muirhead S.M. Drive Type B%02C. 3” dia. (not
calibrated). 180 deg. sweep. 10/« each. P. & P. 1/6.

MINIATURE
B.P.L. 500-0/500 Micro-Ammeter. 13/16° Diam.
scale. Through-Panel mounting. 45/-. P. & P. free.

Berco Rotary “Regavolt,” variable voltage trans-
formers input 240v. 50/60 cps., output 120-0-120v. at
6 amps. Not new, but in Ist class condition. Few only,
£9.100. P. & C. 10/-.

New beautifully-made 3 change-over Key-Switch.
Neat action, either locking

or spring-return, as required

Gardner Transformer Type LT.N. 876 (new).

We have in stock a large, range of new laboratory
equipment, Glassware and Filter Paper all below
makers prices! It should pay you to pay us a visit
when in our vicinity. We list here just a few
selected items:

Griffin-Grundy, Incubator-Steriliser Type 1/200.
Heatlng chamber 127 x 12° % 14 high, 2 X 300 watt
elements, aluminium case, variable up to 200° C, Thermo-
stat settlng + 0.5%, 240v., €27.10.0.

Griffin-Grundy Drylng Oven. Model C2/10S. De-
signed to meet B.S.1377 spec. for solls drying, very useful
as a general purpose drying oven. Outer casing zinc/steel
in grey enamel. External size 40" X 217 x 357 high.
The heated chamber constructed of compressed asbestos
sheet, Internal size 36" wide 19" deep 20° high, four
shelf runners, three perforated shelves supplied, heating
by 6 x 300 Wate elements, thermostat setting 105°-
110° C. Two doors hinged at outer edges. £97.10.0,
one only.

Copper, gas heated hot air drying Ovens.

Internal sfze 20 X 20 X 20 cm. .. £10. 0.0
25 x 25 x 25 cm. £01.10.0
30 X 30 X 30 cm. .. £12.10.0

Similar to above but hot water, double walled .
0 X 20 X 20 cm, - .. £15.10.0
25 X 25 X 25 cm. .. £16.15.0
30 X 30 X 30cm. . £18.18.0
SPEEDIVAC Vacuum Pump Type ES35 £30. 0.0
SPEED!IVAC Diffuslon Pump Type ECI £25. 0.0

Roberval Balance, double pan, counter scale balances,
capacity 4 Ib., brass pans, 20 cm. diam. £25.0.0.

Griffin Flask Shaker. For up to eight bolthead or
standard flasks 240v. AC/DC. £25.0.0.

Also in stock various centrifuges, balances, flask heaters,
de-ionisers, etc.

Enclosed In ventilated metal case. Prim 200/250, scc.
% |2v. windings rated 4 amps each (96 v.a. in series/
parallel). £3.2.6. P. & P. 7/6.

determined by reversing fix-
ing-plate. Attractive plastic
prestle. Available red, green,
grey, cream. Limited number
only. 17/6 each. P. & P. 1]6.

American ““Powerstat’” Variable Voltage Trans-
former by Superior Electric Co. Input 120v. 50/60
cp.s. Outpur 0-120v. at 2-25 amps. }” spindle with
aiternative pre-set locking device, Size (approx.) 3°
dia. X 27 long. First class condition. £2.15.0. P. & P. 5/

“AUTOMATIC ELECTRIC”
ENCLOSED RELAYS

6v. 5001 2 c/o, 14/6

24v. 47001 4 ¢/o, 15/6

Mallory Tubular Capacitor, with mounting :Ii:.

48v. 2.78002 4 cfo, 15/6
48v. 1,26002 6 c/o, 18/6

1,000 5 .D.C. Si - 7 dia.

oy P'.":c/‘6.4s V.D.C. Size 2§° long by 1} dia. 7/6 eac P. & P free.

S.T.C. Midget Relay Type 4190 GC. (new). 2 change-

overs, |2v. 40 m.a. coil (170 ohms). 10/6 each. P. & P. 1/6. New "Magnetic Devices”

| id 240v. A.C. Type 42117,

Jackson Air-Spaced Trimmers Type C803. Pre-
set locking type, ceramic end-plate, 2-hole fixing.
3-10 p.f., 2/6. 420 p.f., 2/6. 4-60 p.f., 4/-. 5-100 p.f.,
4/-. (Minimum order any 4 pieces.) P. & P. 1/6.

1 to 3 ib. pull, frame size 1}"X
13" %17, 20/~ each. P. & P.free.

Advance Constant Voitage Transformer (new).
Input 190-260v. Output volts 12 R.M.S. at 50 v.a.
£4.19.6. Carriage 10/-.

VICKERS-SPERRY-RAND

Robust M.E.S. Dual-circuit Panel
Lamp by Thorne, adjustable length with
press-to-test dome. 17 fixing hole. Avail-
able red, green, amber. 10/6 each. P. & P.
(I'GG.

Hydraulic Power Units as
illustrated. Full details upon
request. Approx. 609, below
makers price at £150.0.0
each.

ELECTRO-TECH SALES

DEPT. EW. 101, 264 PENTONVILLE ROAD, LONDON, N.1

{ONE MIN. FROM KINGS X STATION)

Tel, 01-837 7401
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SPECIAL MONEY SAVING DISGOUNTS

on the Best Hi-Fidelity Equipment on the
Market Today

AMPLIFIERS Rec. Retail | Diseount Rec. Retail | Discount
ARENA F210 2 x 10 watts Price Price Price Price
wm Ampllﬂer teak | WHARFEDALE UNIT 3 |
i £34 13 0 I £29 10 0 Speaker Kit o £10 17 @ £9 S o0
PHILIPS RH580  stereo
amplifier magnetic input | £26 0 0 J £21 S 0] PLAYING DECKS
DUIAT 207M as above but GARRARD 401 .. s £31 14 2 £27 0 O
accepts magnetic cart- GARRARD AP75 £23 18 7| £1715 0
ridge 3 3 £30 0 O £21 IS OJGARRARD BP25 Mark II £15 11 11 £10 5 0
GOODMANS Maxamp GARRARD SRP22 £6 12 10 £ 10 ©
teak or walnut £5¢ 0 O £42 15 O | GARRARD SLg5. oo £45 9 1 £34 10 O
LEAK S8tereo 30 plus GARRARD BL75. . < § £35 12 5 £30 10 0
chassis model £53 0 O £43 10 0] GARRARD SL65 - £18 8 4 £14 17 6
LEAK S8terco 30 plus teak GARRARD S8I.55. ' s £1317 9 £11 12 6
cased g - £59 10 0 £48 12 6 JGARRARD 60 Mark IT . £17 510 £14 19 6
LEAK Stereo 70 chassis GARRARD 3500 s £12 410 £10 19 6
model . . . £63 0 0 €50 15 0 ] GARRARD 2025 T/C .. £11 311 £10 10 0
LEAK Stereo 70 plus teak l GARRARD 1025 . da £10 6 2 £9 10 0
cased - . £69 10 0 £55 15 01 GOLDRING GL68 . £22 7 2 £17 1S 0
NIKKO TRM 40B o £46 10 0 £39 10 0] GOLDRING GL75 - a £35 15 5 £28 IS 0
NIKKO TRM 120 . £95 0 0 £84 10 O] GOLDRING GL75P - £46 18 8 £37 10 8
ROGERS8 RAVENS- Tl ORENS TD150 P £29 8 1 £26 10 0
BOURNE teak cased .. £64 0 0O £54 10 0] THORENS TD1504A ‘. £35 14 6 £31 10 O
ROGERS RAVENS- Limited THORENS TD150AB .. £39 18 9 £3510 0
R(?(%{E‘OI?SKRX}IT‘I;?S model Quantity £34 10 0] THORENS TD125 o £63 4 9 £54 S O
Plinths. tops and accessories of above available at
BROOK |In teak case .. 54610 0| £3910 O %, discount o ice.
SANSUI AU 222 .. .. | %6217 7| €56 10 o] 0% d&¢ Pl
%SVUOI AU 555 .. £80 9 7 £69 10 O) STEREO CARTRIDGES
X TSA200 teak \UDIO TE(‘HNIC\ AT66 | £8 6 0| £510 0
cased £5412 0| €45 0 OJSHUR M3DM .| 78 3| €6 2 6
ROGERS Cadet Mark HI . o o] SHURE 3IE . .| g1218 5| £11 10 0
teak cased £37 10 0] £34 1 SHURE 32K .| £12 011 | €015 0
QUAD 33 Control Unit SHURE 55E .. . £1813 6| £13 19 0
and 303 Power Amplifier £98 0 0 €92 10 OfgHURE (4E = £1416 6 219 6
TELETON 203E .. | £28 7 ¢ €22 10 0l SHURE M75E . £25 18 10 £23 s o
SHURE V13 Mk II - £40 15 3| €35 0 O
:'I:E;:;“;lll‘snhDeeod w3018 0| €34 15 of SOLDRING C890 W [9E5 el O IRp LU 280
w! er ad .
DULCI FMT7 Mono tuner | £22 1 0| €18 10 © A g ey P12 e
D?LCI FMT78 8tereo =0 01 @ €23 16 "0 STEREO TAPE DECKS AND RECORDERS
uner . . . £29 AKAI Model 4000D 3-head
GOODMANS Stereomax stereo tape deck £0019 6| £84 10 ©
teak stereo tuner £82 10 5 €70 10 O af\wwvaA TP 1011 profes-
LEAK Stereo Troughline sional stereo 8 head tape
tuner chassis pmuntinx £5110 6 £39 10 0 dec| £164 6 O | £139 10 ©
LEAK Stereo Troughline SANYO MRO10 4 track
teak cased 280/ 13010 |} £48 10 O " giereo tape recorder .. | £83 10 © | £74 10 ©
QUAD 8tereo Tuner £51 0 O €45 15 Ol QaNYO MRO20 4 track
TRUVOX H\l200 lem De stereo tape recorder, 2
coder o £37 12 11 €32 10 © . dls%hg[bll{%om‘kc | £100 16 0 £89 10 0
A 1 stereo tape
TUNER AMPLIFIERS deck £79 0 0 £67 10 O
ARENA T1500 teak only | £64 1 €57 10 0| REVOX model 1104 4- |
| f(g:_i‘tlnm;sr Gl%rl?gukD!’l“('}m dlc\eck_l o | £187 19 0 | £169 10 0
lecod TK247 de-luxe
ARMBTRONG 425 £79 14 0 £71 10 OY stereo ta = |l
ARMSTRONG 426 | 8819 0| €19 10 0 BRI £130 18 9 | €102 10 o
B & O Beomaster 1000 £101 15 0 £94 10 0] MONAURAL MAINS TAPE RECORDERS
GOODMANS 3000 £17 14 7| £67 10 OJGRUNDIG TK120 conti-
| (with nental twin-track tape
decoder) recorder .. 2 £390 5 0| £29 10 ©
NIKKO FAM 12F £68 8 £59 10 0 | GRUNDIG TK144 4-track
NIKKQ 8T 701 ' £136 311 [ £120 0 0] tape recorder £47 13 1| £41 10 ©
SANSUI 3 o .. | £129 110 | £114 10 O] GRUNDIG: TK149 \uto-
SANSUI "00 £162 3 0| £147 10 © matic 4-track tape re-
SANYO DO60 2> 30 vmtt.s corder » £55 18 10 £€49 10 ©
£09 0 0 £89 10 0} PHILIPS 4307 4-track tape
(with recorder £4811 O £41 10 ©
decoder) PHILIPS 4308 2.zpeed 4-
TELETON F2000 2x5 | £51 19 0| £43 10 0 track tape recorder £60 010! £51 10 ©
watts rms r (with
decoder) COMPLETE HI-FI SYSTEMS
TELETON R8000 Tuner/ £70 19 0 £49 10 O]} PHILIPS GF818 Philips
Amplifier with 2 speaker {with autochange plaver, inte-
enclosures decoder) grated 2x4 v;':tm m:(lpll-
SPEAKERS ler, 2 separate speakers,
{Prices quoted for single speaker unless otherwise R'{Ii)laz'f“:{on‘tms'\'s'l‘hm £ 40 10 45 0 10
specified) Garrard 8P25, separate
ARENA HT14 bookshelf | 2x8 watt amplifier, 2
type in teak £14 3 £12 10 bookshelf type speakers

ARLNA HT10 teak or

Lo teak or blond oak £57 4 0| £49 10 O
CELESTION Ditwn 10 ..

0

01 WINDSOR 1500 Garrard
0 2025 T/C, integrated
0 2x4 watt amplifier,
0 separate speakers, all
0 finished in teak £57 15 0| £49 19 6
o | ToSHIBA SOPHIA Tran-
0 scription turntable. mag-
0 netic cartridge. inte-
0 grated tuner ampiitier,
8 with stereo decoder,
0
0
0
0
0
0
0
6

GOODMANS Marimba
GOODMANS Mezzo IT ..
GOODMANS Magnum K. . £40 2
LEAK Sandwich i
LEAK Mini S8andwich
OWTHER Accousta PM6

{K.%\I‘\"THER Accousta PM7 fitted hinwed perspex

ta : - £22 3 top, 2 separate speakers,
KEF Celeste s £29 0 W alnut finish £8219 0 £75 0 O
KEF Concord £43 10 ANYO DC534E  Tran-
KEF Con £53 10 scrlptlon turntable,

maknetic cartridge, in-
tegrated tuner/amplifier,

12 watts rms, de-
ooder mwd hinged per-

anhlnx SANYO BX/ ‘(
speakers per pair

DALL Denton
per p
WH \BFEDALE Super
Linton per pair . .
\vglABFEDALE Dovedale

£119 10 0
£€32 10

£132 10 0
£37 16 0

w
'
o«
[
(=]
O O O COoOCNIOOOOOOUSNWO O

All goods are in manufacturer's sealed cartons and are insured against loss or damage in transit.
Guaranteed “by return” service. Add 7/6 to all orders for p. & p. Send cash[cheque with
order. Personal Callers Welcome — Business Hours.

SMITH’S RADIO SERVICE (Wolverhampton) LTD.

Mail Order Department, 26 Victoria Street, Wolverhampton, Staffs.  Tel: Wolv. 29246
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THERE ARE GEMS IN IRELAND
N7/
This is one \\\\ =z i //

IF YOU WANT A REAL GEM CONTACT

Ve
r> 3
& TECLARE LTD

ENNIS, CO. CLARE. Phone: 21559

AFTER ALL, WE'RE IN THE EMERALD ISLE

SURPLUS

(Ex GOvT.)

AMPLIFIER RF No. 2 MK IIL
Increases output of 19 set to
25 watts. Brand New. 1iv
operation. 75/-. Carr. 18/,
No. 19 B8ets und Ancllliary
Equipment Available. 12v D.C.
Power Units 50/-. Carr. 10/-.
12/24v D.C. Power units with
Vlbmwr Mk “ No. 2 70/- Carr. 10/-. H/MIC SETS. Uned 15/-.
New 22/6. P & P 5/-. Mains P.B.U.'s for 13 TM/RC £8.15.0.
Carr. 10)'-, B.F. Antenna Tuner {(ATU) 25/-. P. & P. 5/-.

COLLINS TCS RECEIVER. 7 valve Int.
Octal Covers 1.5-12 Mc/s Tuneable
RF.AF.BFOQ. Power required 240v D.C.
80 MA 12v 1.25A. 28.10.0. Carr. 15/-.
CR 100 RECEIVERS. Amateur 8hipping
Broadeast. 60Kc/s-30Mcfs A.C. or D.C.
Mnmu opentkm Fully tested. £23.10.0.

B.41 RECEIVERLF Versk)n ol B 40 Coverage 15Kc/ s-700Kc/s.
Mains Operation. As gew £8.10.0. Carr. 80/-.

< = R208 MK I COMMUNICATION
I — RECEIVERS. 1] valve. Covers 1-20

--At“'&{v:y Mc/s. 4 bands. AM/FM. CW. BFO.
| L A 12v D.C. Internal Power Supply.
Tested. £13.10.0. Carr, 15/-.

AT

o000 t
r
T
1

TELESCOPIC MASTS. 20ft, Cioses to
51, 9in. 70/-, Carr. 15/-, 34{t. Ditto 80/-.
Carr. 15/-.
35K. AERIAL MASTS. Aeven 2in. dia.
sections. Interlock 8in. Complete with
Buse, Nylon Guys. £12.10.0, Carr. 50/-

=),

TELE ‘F* FIELD TELE-
PHONES. Communlca-
tion up to 10 miles.
Tested with batteries.
£5.15.0. pair. Carr. 20/-,

LIVINGSTONE LAB TRANSISTOR
AMPLIFIER. 50 watts R.M.B. Size
14§in. x 9in. X 4in. With malina p.a.u.

@ize 16in. x 8}in. 6jin. 22 Qns,
! Carr, 20/-.
A.J.THOMPSON (Dept. W )

“Eiling Lodge,” Codicote, Hitchic, Herts. Phone: Codicote 242
C.W.0, Carnage charges apply to mainland only.
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GUARANTEED

SILICON RECTIFIERS
PIV 50 100 200

400 600 800 1000 12000
1A 2/9 3= 3/3 3/6 39 4/- 4/6 —_
3A 3. — — 46 — 6 — @ —
6A —_— —_ S/= 66 7i6 9js  10/-* —
10A g/- 12/6 13/6 l6/6 16/6 19/6 23/~ 30/-
17A — 15/ 16/ 2= 2. 26/~ 326 436
*5 AMP only. | AMP Types are plastic.

DIODES & RECTIFIERS
IN461 [N AALI9 2/~ BY103 4/ OA70 1/6
INSI4  1/6 | AAZI3 2~ | BYI22 7/6 | OA73  2/-
INsie  1)6 | AAZIS 2i6 | Brize 3- | Oa79  1/®
i AZI7 2/6 BYXI0 %AIG_ OABI 16
76 OABS V6
65'6 OA90 V6
i OA9l 116
46 | omes e
26 | OAlB2 -
2 OA200 2/
e OA202 2/~
CA3039 25/«
CA304| 326
CA3042 3l/e
CA3043 35/-
CA3044 32/6
CA3045 326
CA3046 25/-
CA3051 25/~
Data and application shects 2/~ per type.
PLESSEY
5L402A . 49/6
SL403A .. 54/~
Data & Application Sheet 2/~
FAIRCHILD (-6 6-11 12+ MOTOROLA
L900 BuHer 11/ 9/6 8/4 MCT24P Quad 2 Input
L914 Dual ates 19/6
Gate 11/~ 9/6 8/4 MC789P Hex Inverter 19/6
L702C 40/ MC790P Dual JK Fiip
L923 JK Flip Flop 32/6
Flop 14j- 12/6 1V/9 MCT92P 20/
L709 Op Amp 27/6 23/ 2l/- MC799P Dual Buffer 29/6
Quantity Prices on Application.
MULLARD 1.C's
FCH 211 Hextuple DTL Inverter Gate .. - 28/6
FCH 221 Triple 3 Input DTL Line .. e o 28/6
FCJ 101 3 Input JK Flip Flop . i 3 35/-
TAA 241 Operational Amplifier - i .. 416
TAA 243 Operational Amplifier .. i . o 45)=
TAA 263 Linear A.F. Amplifier va . 186
TAA 320 Most L.F. Pre Amplifier .. it - . 15/6
GENERAL ELECTRIC
PA230 Low Level Amplifier ap +1 is .. 1716
PA234 | Watt audio Amplifier - - . .. 26/6
PA237 2 Watt Audlo Amplifier .. = o 45/-
PA246 5 Watt Audio Amplifier aw = . 57/6
THYRISTORS
PIV 50 100 200 300 400
1A S/e 5/6 7/6 8/« 9/6
3A 6/~ 76 8/- 9/- 10/6
S5A —_ 8/- L8 — 12/6
TA oy LY 13/ 14/ 19/6
25A 27/6 [ /8 Jlé- — 716
Also 12 Amp 100 PIV 15/-, 600 PIV 35/6.
YEROBOARD .15 Matrix .1 Matrix
2&'!3' e ve . . o 3/6 =
2§° x 57 1 o8 ik = . 4/3 4/9
31° x 317 .. - . % . 4/3 49
33" x 5° .. o .e . 1. 5/6 5/6
317 x 177 e aw - b o l6js 2176
337 x 177 (Plain) .. o8 34 . — e
S A Plain) .e .o v 17/~ —
Vero Pins (Bag of 36) = 4 3j- 3=
Vero Cutter 9/-.
RESISTORS
Carbon Film
$ watt 109 . . 4d. | watt 10% ai 6d.
§ watt 5% .. is Sda
2 watt 10% ‘e e
Wire Wound
2.5 watt 5% (Up to 270 ohms only) 16
5 watt 5% (Up to 8.2k ohms on} ; o .w _— 2/~
10 watt 5% (Up to 25k ohms onry) T ad - 2/9

CAPACITORS. Polyester, ceramics, Polystyrene, silver
tantalum, trimmers etc.
Electrolytics

mica,

MFD. V. MFD. V. MFD, X
] ;o :{: gg 58 ll ,: 320 1o 1e
1.6 5 1 4 1
3¢ 3% 2. 2 40 s 300 b Bl
251 el ARl 4o 6.4 1/6| 500 25 379
3 ol g 20 16 /6| S00 50 4/9
4 350 23 50 12 Ii6 | 640 16 3
s 18 1/6 50 25 1j6 | 640 25 S/
s 50 6| 50 50 2/ 1000 16 5/
6.4 64 19| o4 25 16 | 1000 25 5.
g 4;3 |316 80 16 1/6]| 1000 so 76
10 D el X 182000 5 g6
o 2% ije| 100 6.4 1/6 | 2000 50 12/6
12.5 2% 1| 100 12 176 | 2500 25 9/6
& 2 16| 100 25 1/9 | 2500 50 13/6
16 15 s | 100 50 2/6 13500 25 10/6
16 450 33| )25 10 1/6 | 5000 25 1276
25 6.4 1/6| 200 10 /6| 5000 50 19/6
25 10 /6| 250 25 29|16+ 16 450 7/6
25 25 16l 250 50 3/9132432 450 e
THERMISTORS (MULLARD)
VAL005 3/~ | VAIO34 2/6 | VAI0SI 2/6 | VAIOII 4/6
VAI0l0 /6 | VAIOIT 2/6 | VAIOE 3/9 | VA1096 4/-
VAIOIS 3/9 | VAIOI8 12/6 | VAIO74 2/6
VAIDle 2%6 | VAI0I9 3/ | VAIOTS 4js | YAI09T - 4i-
VAI033 2/6 | VAIO40 2/6 | VAIOTT 4/ | VALO98 4/-

SPECIAL OFFER

{Limited to last Saturday in January)}

To encourage personnel callers we are happy to offer a
discount of 5% fo all our customers on Saturdays only.

We are happy to quoteforquantity supplies to manufacture

rs etc.

Post and Packing in U.K. 1/6; Europe 5/-; Commonwealth

(Air) 13/-.

TRANSISTORS Brand new and fully guaranteed. PLEASE NOTE:—A large number of our transistors have
now been reduced in price. Many more semi-conductors in stock. Please enquire for types not listed.
2G301 4/- | 2N3053 6/6 | 25103 6/6 | BC126 11/- | BSX2I 7/6 | NKT275 4~
2G302 4/~ | 2N3054 12/6 | 25104 6/6 | BC140 11/~ | BSX26 10/6 | NKT281 5/6
2G303 4/- | 2N3055 15/- | 28501 5/6 | BCI147 3/6 | BSX27 10/6 | NKT401 17/6
2G306 8/ | IN3133 6/- | 25502 s/6 | BC148 3/6 | BSX28 ¢/- [ NKT402 (8-

f= - /i { -
3630 BT A 376 | BE1ST Jelasxee 2ol NkTee  nae
2G371 3/- | 2N3136 5/- | 3N128 18/6 | BCI58 3/6 | BSX76 4/6 | NKT40S 15+
2G374 5/6 | 2N3390 7/6 | 3N140 19/6 | BCI59 4/- | BSX77 6/6 | NKT406 12/6
2G381 aj6 | 2N3391 5/- | 3N141 21/6 | BC160 12/6 | BSX78 6/6 | NKT451 12/6
2N388A 1076 | 2N3391A 6/~ | IN142 16/6 | BCI167 3/6 | BSYI0 5/6 | NKT452 12/6
2N204 4/6 | 2N3392 si- | INI143 19/6 | BC1688 3/6 | BSYIH 5/6 | NKT453 9/6
2N696 4/6 | 2N3393 5/- | 3NIS2 24/- | BC168C 3/9 | BSY24 4/- | NKT603F 66
WNeon 03Niwr  se|rca BCiere 319 | oavae b Fr A
/e 40 1 | R.C. BC169 L] . | NKT674F 5/~
N899 AN 403 3/6 | 40250 126 agno ye govas i, NKTE17F 5/-
N706 /6 | 2N3404 16 716 | BCIT1 16 - | NKT713 5/
2N706A 2/6 | 2N3405 9/- | 40310 13/- | BCIT2 [ | NKT7I7 8/6
N708 4i- | 2N3414 s/6 | 40311 10/6 | BCI82L 46 | gsy32 5. | NKT734 5/6
2n709 12/6 | 2N3415 66 | 40312 136 | BC183L 476 | B3Y36 5. | NKT736 7~
fa { 4 -
2:;:21\ :_v- NS Je ) dons 10/6 SS{?{t 45(: §§¥§§ 45,’; :2;77;? oy
2N726 5/- | 2N3439 39/6 | 40316 13;- | BCYI10 5/6 | BSY39 4j6 | NKT10339 6/6
AR A A A U L L
4 I / /. | BCY30 ] 8/6
INT44 4/6 | 2N3606 5/6 | 40320 10/6 | BCY3I 5/6 | BSYS2 9/- | NKTI0519 6/6
2N753 s5/6 | 2ZN3607 4/6 | 40323 10/ BCY32 7/6 | BSYS3 8/6 NKT20329 9/6
ha d|de Yl melBon dcime s MR
2N918 6. | 2N3702 3/6 | 40329 76 | 8Cy3s Pl G S | NkTROLI2 196
i B E T R 13 ]
2N930 [ A T B 96| BCY40 6/6 | BSY82 10/6 e e
2N987 10/6 | 2N3T05 S 40340 146 | gCy4 3/~ | 8SY83 0/6 :K'{m'l tale
2N1090 6/6 | 2N3706 4/6 | 10360 11/6 | BCY43 3. | BSY84 iv/e | NKTsol3 186
§N|09| 6/6 | IN3I708 aliois! 12,6 | BCYS4 7/6 | BSY8S 136 | NKT 1‘ Vol
NI1131 6/6 | 2N3708 36 | 40362 14,6 | gCyse 46 | BSY87 iojs | NKT802IS 18/
2N1132 &6 | INITC 3/6 | 40370 8/6 | BCY359 Y6 | B3Y90 ihje | NKTBO2(6 s
%mgg% e 3N 710 43 140408 le/- | BCY6O 19/6 | BSY9SA 26 | 920 1'81
2N1304 416 | 2N3819 9/- | 40467 paje| BEXIO eSSy 81 | ocai 8-
2N1305 4/6 | 2N3820 21/6 | 40468A 16/6 | BCY72 4- | DI6P) 76 | OC24 8/~
2N1306 5/- [ 2N3823 17/6 | AC107 6~ | aczio 46 | D16P2 s, | OC25 8-
2N1307 5)- | 203854 5/6 | ACI26 4| 8CZ1) 4j6 | DIEP3 gls | 9E28 sie
2N1308 6/~ | AN3BS4A 5/6 | ACI27 5/- - ®|ocas 8/6
; -1 8DI2I 17/6 | DI6P4 8/~
2N1309 6/ | 2N3853 56 | ACl28 4i-| BDI23 2176 | GET102 aF | 2e3s ars
2N1420 Syeilj2INI833A 6~} ACI54 46 [ BD124 12/- | GETII3 || 2828 Sre
2N1507 5/6 | 3N3836 6i- | AC176 si- | BFIsS 5 | CETI14 | Qc3e 1076
2N1525 776 | 2N38S6A 8- [ aCl87 12/~ | gFII7 9/6 | GETI16 s | 9&4 e
2N1526 i RS 3i-| ACls 12/- | BF167 5/6 | GETII8 e B as
INI1527 76 | 2N3B38A 8- [ ACYI7 5/- | BFI 'e | CETII9 4. | 944 4/
2N3859 /6 BEI73 716 ! | OC4s 2/6
INeos 2/ | IN3889A AR 3| eF177 11/6 | GETI20 6/6 | 3 Ve
N a6 | 2N3860 i CY|29 3i-jerize 10/6 | GET873 3/ | ©C70 B
e | 2N3877 o | 25020 /- | BF179 116 | GET880 /- | OC7 2/6
2N1632 8/6 | 2038774 o | ACY2I /- | gBFI80 7. | CETeB a- ! /
2N1637 8/6 | 203000 (e | acy22 4~ | BF1B1 6/6 | CETB89 e ocr2 2/6
2rjels 76 | 3N3900A 1176 | ACYae 4i- | BFl84 7/6 | GET89%0 s | 87 513
%NIGJ‘) 76 | 33901 19/6 | Acv e ¥- ] eklss 5/6 | GET896 46 | €78 3.
NI711 6/6 | 2N3903 70 ' | BF194 5/~ | GETB97 4/6 | OC77 5/6
2N 18689 6/6 | 3 ACY44 8/- | BFI9S 5/6 | GET
N3094 7/- | ADI14 o 898 4/6 [ OC78 3~
2141893 86 | 3N3905 716 | A0S 185 | BF196 s/6 | MAT) 6/- | OC78D 3.
N2147 4i6 | 3N3906 76 BFIS7 5/6 | MATIOI 6/- | OCei 4/-
2N2148 12/6 | 32058 sj6 | ADISO 16/6 | BFI98 5/6 | MATI20 - | OC8ID 46
2N2160 12/6 ADI6I 7/6 | gBF200 10/6 e y
2IN2193 516 | 2N4059 5/ | ADI62 276 6 | MATI21 6/- | OCa2 4/-
INI9IA sie %cho Si> | ‘AF106 G g:ﬁ; g»- MJ400 21/6 | OC82D 3/-
IN2S4A 46 [INd0g2 s | AEINS 5- | BF237 oo |1y 1ve|oced by
A o/8 | aN4244 RN g [ES2ED 6/6 | M)430 2076 | OCI23 4/6
221> e |3ness  Be | AF 5- | BFxi3 Vo s me|SEix oe
2N2220 5/~ | 2N4255 /6 | AFLI8 12/6 | BFX29 12/6 | Misa; el ocin 6
2N2221 5/- | 2N4284 38 | AFL19 4/~ | BEX30 36 | Miasi 27/6 | OC170 8i-
N2222 6/6 | 2N4285 3j6 | AFI24 4/6 | gFX43 sf6 | K450 22/6 | B E200 66
2N2287 21/6 | 2N4286 3le | AF125 4/6 [ BFEX44 8/s | e 2976 | 5E301 76
2N2297 /- | 2N4287 36 | AFI26 4/- | BFX68 e HERL92 8¢ | 6102 10/6
N2303 5/ | 2N4288 36 | AFI27 36 | BEX6sA  13/6 | MBEIOS 7618 !
IN2368 3 6 | AFI39 7/6 | BEXB4 e | MPFIO4 76 | ©C203 6/6
2N2369 5/- | INd390 ‘47’ AFI78 12/6 | BFx9s S| RhL0s b | 8308 B
2N2369A 5/6 | 2N4291 376 | AF179 11/6 | BFX86 &6 | rEs3sse 6l6 | BC203 716
IN2410 8/6 | IN4292 3/ | AFi80 12/ | BFX87 sj6 | NKTooI3 M6 | ocPI 10/6
N4 11/ | 2N4433 56 | AFIBI 8/6 | BFX88 572 (| K24 sie | oreI2 8/6
IN2412 12 | 2N 4434 5j6 | AF239 7/6 | BEX89 12/6 | NKTI23 316 | SRPe0 10/
2N2483 56 | 2N4435 s/6 | AF279 16/6 | BEX92A 1258 | T2 316 | oRpél 107
2N2484 a/. | 2N5027 106 | AF280 16/6 | gFY10 /s | NKTI28 5/6 | p3a6A a
2N2539 4/6 | 2N5028 11/6 | AFZ1) s/6 | BFYII e | NET13s 318 | Ti534 1776
2N2540 4/6 | 2N5029 9/6 | AFZ12 8/6 | gEY|7 ae NKIa7 66 | Tisa3 9/
2IN2613 7/9 | 2N5030 8/6 | ASY26 5/6 | BFYI8 o | NKIlo o | Tis4a 26
2N2614 76 | INS172 I | ASY27 8/6 | BFY{9 ae | NkT21) 8- | Tisas 34
2N2645 s/ | 2N5174 10/6 | ASY28 56 | BFY20 126 | NKT212 8- | Tise 36
IN2646 11/6 | 2N5175 10/6 | ASY29 5/6 | BFY21 8,6 | NKT213 8/~ | TIs47 36
IN2696 &/6 | 2N5176 9/- | AsY36 5/- | BFY24 91 | NKT214 4/6 | Tis48 36
2N2711 o/ | 2N5232 /6 | ASY50 5/- | BFY25 s INKInats 4/6 | Tisa9 36
IN2712 - | 2N52324 6i- | ASYSL 6/6 | BFY26 4 | NKT216 7/6 | TIs50 5/6
2N2713 5/6 | 2NS245 12/6 | ASYS3 5/~ | BFY29 10~ | NKT217 8/6 | 11551 4/
N7 5/6 | INs2de 136 | Asysa 5/- | BFY30 1o/~ | NKT219 8- | 71352 4
INI8s 11 | 2N5249 1376 | AsY62 5/- | BFY36 4/ | (NKI223 5/6 | 11553 6/
Naocs A0 |2Ns249A 136 | ASYE3 3/6 | BFY37 5o | NKT224 si- | Tiseo ele
IN2904A 8. | 2NS305 7/6 | ASY72 5/- | BFY4) 10/- | NKT225 4/6 | TIS6t 6/6
2N2905 8- | 2NS306 8/- | ASY83 5/- | BFY43 12/6 | NKT229 6/ | TIP3IA 19/6
IN2905A 8- | 2N5307 7/6 | ASYS86 6/6 | BFYS50 4/6 | NKT237 7 | TiP12A 226
RE o | 2N5308 7/6 | A5Z20 7/6 | BFYS! 46 | NKT238 5/-| ZTX107 316
NZI0EA 8/ | 2Ns309 12/6 | ASZ21 7/6 | BFY52 4/6 | NKT240 5/6 | ZTX108 36
IN2907 o | 2N8310 8/6 | AUYIi0 30/- | BFY53 5/6 | NKT24) 5/6 | 2TX109 e
B G BReT e B O WEE G ER 4
/ J 7! 6/~ | NKT243 e | ZT 4.
%:%g%; 2| ans356 10/6 | BC109 3/6 | BFY76 8/6 | NKT244 36 ZT))gglz 5/~
EREL /6 | 2N5365 9/6 | BCI13 6/6 | BFY77 11/6 | NKT245 4/- | ZTX303 5/
2N5366 10/- | BCI1S 6/6 [ BFY90 12/6 | NKT261 4/- | ZTX304 7/6
Green 3/- | 2NS367 11/6 | BCI16 12/6 | BFWSB 5/6 | NKT262 4/- | ZTX500 5/~
Yellow 2/9 | 2N5457 7/6 | BCl18 6/6 | BFWS59 S/- | NKT264 4/~ | ZTX501 Sjes
Orange 2/9 | 25005 15/~ | BCI21 4/- | BFW60 5/- | NKT271 4j- | ZTX502 6/-
2N3014 12/6 | 25020 37/6 | BC122 4j- | BSXI19 3/6 | NKT272 4/- | ZTX503 5/-
2N3014 6/6 | 25102 6/6 ) BCI2S 11/- | BSX20 3/6 | NKT274 4/- | ZTX504 12'6
PANEL METERS Milliamp 25/ | Wire-wound Pots (3 watts) . - i 6/6
3% seﬂes:lTAClE SIZ‘E 42| )(9 ;g ¥ %g[. Twin Ganged Stereo Pots. Log. and Lin. Less Switch 17/6
mm. prices for |- " I
pieces. : 100 * 25/- | HEAT SINKS
50 Microamp 37;’6 S00 ) 35/~ | 4.8 x 4= x 1° Finned. For Two To-3 Trans. 9/6
100 " 35/- | Amp 25/ | 4.8 x 2° x |” Finned. For One To-3 Trans. .. 66
200 W 326 5 . 15/ | For $O-1 6d. For TO-5 I/- Finned
sgg Besd " 137;5 58 Volts ;;;— For TO-18 1/« Finned For TO-1 I/ Finned
100-0-100 o 32 50 " 25- | ZENER DIODES
500-0-500 _ %5/- 300 " 25/- [ 400 m W (from 3.3v to 33v) .. 5/~
! Milliamp 25/ | 500 " 25/- | 1 watt (from 2.4 to 200v) . 76
SPEAKERS (3ohm) 10 Wate (from 3.9v to 40v) 7i6
10° x6~ .. 316 3" 9/6
g. 3 ;' - }JI: g’ ;;‘6 Sc::(.:lrllb'n and i in 2,
" x 57 - 9 - d P 3 in. in. . . .e =
7 %4 isls e e | D.G. 30 W. Soldering trons L. .. 17/6 each
5 x13 il 12/6 _ Post and packing 116. SPECIAL OFFERS
PRESETS Miniature and Sub miniature (.2 watts) Bag of mixed diodes + Transistors (New. Approx.
Vertical and Horizontal - s P k3 1/6 | 60 devices per bag) - e e » i T/6
CARBON POTENTIOMETER Bag of §W mixed resistors approx. (120 pieces) $/=
Log. and Lin. Less switch .. ib o » 3/3 | Bag Miscellaneous Comps (trans. caps. Res. Switches
Log. and Lin. With switch .. -y i s 4/6 | etc) ¥ b ¥ . . - oo 15«
Telephone: A. MARSHALL & SONS LTD
01-4520161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

CALLERS WELCOME
Hours 9-5.30 Mon.-Sat.

WWW.americanradiohistorv.com



www.americanradiohistory.com

a92

High grade of stability of electric parameters
Resistance and durability

Long operational life

Polish

electronic tubes for radio receiver sets
electronic tubes for TV receiver sets

@

Viven®

and

electronic components

are offered by

Foreign Trade Enterprise

Telex No. 81437

WINIMVIEIRRSANL

Warszawa, Al. Jerozolimskie 44, Poland
» P.O.Box Warszawa 1 No. 370.

To persons interested we forward detailed information,

catalogues and tenders.

WW—096 FOR FURTHER DETAILS
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AOMER EIGHT Mk 1 WITH TONE i)
CONTROL SEVEN  WAVEBANDS—
MWI, MW2, LW, SW1, SW2, SW3 AND
TRAWLER BAND. B tansistors and 3
diodes. Ferme rod aenal and talascopic
aenal. Socket for car sarisl 7 x8in Speakes
Awspaced  ganged  tuning  condenser.
Earpiece socket and earpece. Selectvity
swich Sus 9 x 7 x 4 in Votal Building
Costs £6.19.6. P & P 7/8 Plans and Parts
list §/- liree with parts).

D3 e

POCKET FIVE, MED. AND LONG WAVES
& TRAWLER BAND WITH SPEAKER AND
EARPIECE. S wansistors and 2 diodes
fernta  rod  aeral.  tumng  condenser.
moving coil speakar. otc. 5§ x 1§ x 3fin.
Totst Building Costs 44/6. P & P. 3/6.
Plans and Parts fist 1/8 {tree with ports).
ROAMER SEVEN Mk 4, 7 WAVE-BANDS
MWI1, MW2, LW, SW1, SW2, SW3, AND
TRAWLER BAND. 7 transistors and 2 diodes
Fpriite rod 2erial end teiescopic aenel
Socket tor car senal 7 x 4in speaker
Airspaced ganged tuning condenser efc
Sue 9 x 7 x 4in Total Building Costs
€5/19/8. P. & P. 7/8. Personsl sarplece
with switched sacket for prvate listening
§/- axtra. Plans and Parts st 3/- ltree with
partsi

TRANSONA FIVE MED. AND LONG AND
TRAWLER BAND WITH SPEAKER AND
EARPIECE. 5 tansistors end 2 diodes.
ferite rod werial. moving col spesker.
84 x 4} x 1{in Totsl Buiding Costs 47/8
P. & P. 3/9. Pians end Parts list 1/6 {free
with partsh.

TRANSEIGHT 6 WAVEBANDS, mMw, T

LW. 3 SHDRT WAVES AND TRAWLER =
BAND. 8 improved type (ransistors and
3 diodes. Femite rod and telescopic sanals.
3in speaker. Push puil output. Size 9 x 5§
x 2in Total Buiding Costs B9/6. P, &P
8. Plans and Parts list - (free with kitl.
Personal earpiece with switched socket
for private histening &- extrs

RADIO EXCHANGE CO. LTD.
Dept WW. 61 High Street, Bedfosd:

‘Phone 0234 52367

® Open 10-1. 2.30-4.30. Sat. 9-12

> 1.24
P.0. BOX 5 Y £
I RA WARE HERTS | X0 Pl o' 5, e,

SALES

S.C.R’s I6AMP (unplated)
25-99
100 PIV 9/6 7/6

TEL. WARE 3442

guaranteed,

12/«
functional

100 up | We will also buy

6f= your surplus stock

10/« —Send us your
devices lists.

OVER 3 MILLION SILICON ALLOY
TORS AVAILABLE FOR IMMEDIATE

DELIVERY.

MANUFACTURERS END OF PRODUCTION SURPLUS.

Qty. Qty. Qty. Qry.
TRANSISTORS Price Price Price Price
Type and Construction 00 500 1,000 10,000
A | Germ A.F. NPN T0-1 w=ACI27, NKT773, AC|57 ASYB6 £3.10 £I5 23 £200
A 2 Germ. A.F. PNP T0-5 -ACY|7-2| NK237-245 £l £3 £S5 £40
A 3 Germ. A.F. PNP T0-1 =ACIi28, NKn7|. 2G38l £l £ £S £40
A 4 Germ. RF.PNP TO-1 = OC44-45, NKT72/125, ‘ASYS54 £1.10 £4.10 £7.10 £60
A 5Germ. R.F. PNP T0-5 =2N1303, NKT164-7, 2G30{-3 £1.10 £4.10 £7.10 £60
A 6 Germ. V.H.F. PNP T0-1 =AF{16-7, KNT667, 2G4i7 £€3.10 €IS €15  £200
A 7 Assorted Germ. A.F.-R.F, PNP mixed cans, general purpose |Ss. £2.10 (€4 €32
A 8 Germ. A.F. S0-2 PNP ==2G371-89, ACY27-31, OC71.75 £1 £7.10 £1210 £100
A 9 Sil. Alloy PNP T0-5 =25301-5, BCYI7-29 BCY30-34 £2 £7.10  £I210 £100
A0 Sil. Alloy PNP 50-2 =2832)- 325 0C200-205 £2 £7.10 £12.10 £100
Al 2o AT Guaranteed B0% Good usable Tranm:on ideal for low cost production work snd
experimental use.

A8to AlDareall perfect devices,factory tested, no open or short circuit Transistorsin theselots,

& GERM. TRANSIS-

PLASTIC PNP SILICON
TRANSISTORS Manufac-

rs’ nds from
2N3702-3 llmlly Ideal cheap
trans. for manufacturing etc.
£8 500, £13.10 1,000 pieces.

PLASTIC NPN SILICON
TRANSISTORS Manufac-

rers’ seconds from
2N3707—37|I family. Ideal
chesp trans. for manufacturing
ete. £7.10 500, £1210 1,000
pieces.

TO-18 METAL CAN SILI-
CON PLANAR TRANS.

Yo SR

TO-5 METAL CAN SILICON ype o 5 ket

I/- TESTED TRANSISTORS 1/- | PLANAR TRANSISTORS. VERY | 590 pieces, €13 per 1.000
ONE PRICE ONLY PNP. NPN HIGH QUALITY 95% good type. | Picces:

each OnERAICEORLY i ‘Eacri €3Ch | anes7, TBFYSI, aN1893; €8 per

BCIOB  2N696 2N1132  2NZ220 25733 | 500 picces €13/0/0 for 1,000 pieces.

BCIO9  2N697 2NI613 2N37o7 2N3391 TOP_ HAT SILICON

BFYSO 2N706 2NI71) 2N3711 TIS44 HIGH QUALITY SILICON RECTIFIERS. All good. No

BFYSI 2N708 2N2904 25102 2N2506 PLANAR DIODES, SUB-MINIA- short or open circuit devices.

BFX84 2N929  2N2905 25103 2N2907 | TURE DO-7 Glass Type, sultable Voltage range g

BFX86 2N930 2N2924 25104 2N2696 | replacements for OA200, OA202, 750mA, £3 per 100, £12.10

BFXB8  2NII31 2N2926 25732 BA?‘G ISIJ? olosgw 200, Og__:JUtoRclnr per 500.

From Manufacturers’ Over-runs— per Dleces

“Unmarked TEED 80% GOO

GERM. PNP AND NPN TRANSISTORS FULLY TESTED DEVICES AND I:::_A% 2G|37' _f\r/:

TESTED, UNMARKED SIM. TO1—1/6 EACH | QUALITY GUARANTEED-SURPLUS | 537 e Rl

ACI2S  ACY22 ACY36 NKT677  ocsl TO REQUIREMENTS

ACI26  ACY27 NKTI4l NKI7i13 ocex ; 199

ACI27  ACY28 NKTI42 NKT773 2G30l | ©A202 Sliicon Diode. Fully Coded. lokags

ACI28 ACY29 NKT212 OC44 2G02 | 150 PIV 250mA Qty. Price £30 per 1,000 pieces. 500-999

ACI30  ACYI0 NKT2I3  OC4S  2G303 | gy(gg 51, RECT™S 800 PIV 550 mA. 1000 up

ACYl9  ACY3l NKT2l14 OC7I 2G308 = AR R e

ACY20 ACY34 NKT2i5 OcCn 2G371 | 1-49 2/6 each; 50-99 2/3 cach; 100-999 2/- each: | o| Brand New and

ACY21 ACY35 NKT271 QC7s 2G374 | 1,000 up 1/10 ecach. Fully Coded. Ist Qlry, oded,

TRANSISTOR EQVT. BOOK
2,500 cross references of transistors—British, European,
American and Japanese. A must for evary transistor user.
Exclusively distributed by DIOTRAN SALES. . iS/- EACH.

Yast mixed lot of subminiature glass diodes. Com-
prising. of Silicon, Germ, Point Contact and Gold
Bonded types plus some Zaeners. 500,000 available at

Lowest of Low Price.
1,000 pieces £€3.0.0. 5,000 pieces £13.10.0. 10,000 pieces £23.

Post and Packing costs are continually rising. Please add /-
towards same. CASH WITH ORDER PLEASE,
QUANTITY QUOTATIONS FOR ANY DEVICE LISTED
BY RETURN.

OVERSEAS QUOTATIONS BY RETURN SHIP-
MENTS TO ANYWHERE IN THE WORLD AT COST

i,

ECONOMICAL!
ACCURATE!
RELIABLE!

Private enquiries,
please send two 5d.
stamps for brochure.

THE QUARTZ CRYSTAL CO. LTD.
Q.C.C. works. Wellington Crescent.
New Malden, Surrey (01-942 0334 & 2988)

WW—097 FOR FURTHER DETAILS

2.1 0J printen
O] cicurs

and ELECTRONIC EQUIPMENT MANUFACTURERS
Large and small quanti
ties. Full design and
Prototype Service, As-
semblies at Reasonable

Prices. G.P.O. Approved
Let us solve your problems

K. J. BENTLEY & PARTNERS

18 GREENACRES ROAD. OLDHAM
Tel: 061-624 0939

www americanradiohistorv.com
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BiI-PREPAK

FULLY TESTED AND MARKED
AC107 3/ ’ 0C170
AC126
AC127 OCZO(I
AC128 0C201
AC176 2
ACY17
AF114
AF115
AF1186
AF117
AF239 /6 | 2N130 9
AF186 2N3819FET.
AF139 Power
BFYS0 Transistors
BSY25 ocao0
BSY26 oc2a3
BSY27 0C25
B8SY28 0C26
B5Yv29 oc2s8
BSY96A /- | OC35
0cC4a1 OC36
0oc44 1 AD148
0Ccas 2N2287
oc71 2N3056
0C72 Diodes
0C73 AAYA42
ocs 0A96
ocs1D OA70

OA79
| oas1
IN914

&

X

2 3
2N711
2N1302-3
'N130d 5

-
OPONPONNNWLW

PACKS OF YOUR OWN CHOICE UPTO
THE VALUE OF 10/- WITH ORDERS
OVER £4

LIMITED

TRY OUR X PACKS FOR
UNEQUALLED VALUE

XA PAK

Germanium PNP type transistors, equivalents to
a large part of the OC range, i.e. 44, 45,71, 72,
81, etc.
PRICE £3 PER 1000

POST & PACKING 4/6 U.K
XB PAK
Silicon TO-18 CAN type transistors NPN/PNP
mixed lots, with equivalents to OC200-1, 2N706a,
BSY27/29, BSY95A.

PRICE £4-5 PER 500

PRICE £8 PER 1000
POST & PACKING 2/6 U.K.

XC PAK

Silicon diodes miniature glass types, finished black
with polarity marked, equivalents to OA200,
OA202, BAYJ1-39 and DKIO, etc.

PRICE £4-10 PER 1000
POST & PACKING 2 6 U.K.
ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75% OR MORE GOOD SEMI-
CONDUCTORS. FREE PACKS SUSPENDED
WITH THESE ORDERS. ORDERS MUST NOT
BE LESS THAN THE MINIMUM AMOUNTS
QUOTED PER PACK.

LOOK! TRANSISTORS ONLY 1/- EACH

NEW TESTED & GUARANTEED PAKS

PHOTO CELLS. SUN BATTERIES.
10/-

AD161—AD162 NPN/PNP TRANS.

INC. BOOK OF INSTRUCTIONS
COMP. OUTPUT PAIR 10/

REED SWITCHES MIXED
TYPES LARGE & SMALL

5 SP5 LIGHT SENSITIVE CELLS
LIGHT RES. 400 QDARK 1 M @

NKT163/164 PNP GERM. TO —5
EQUIVALENT TO 0C44. OC45

NPN SIL TRANS. AO6 =BSX20.
2N2369. 500MHz. 360mW

GET113 TRANS. EQUIV. TO
ACY17-21 PNP GERM

2N3136 PNP SIL. TRANS. TO—18
HPE100-300 I1C. 600mA. 200MHz

XB112 & XB102 EQUIV. TO AC126
AC156. 0C81/2, OC71/2. NKT271.
ETC

CAPACITORS, ELECTROLYTICS.
PAPER, SILVER MICA. ETC
POSTAGE ON THIS PAK 2/6

TYPE A

PNP SILICON ALLOY

TO-6 CAN
C
ICER AT VCE = 20v fpe>
1mA MAX
HFE. 15-100
ihese are of the 25300 type which

i N These
irec}  equivalent to the

2N4059/62 range

BI-PRE-PAK LTD

TYPE B

PNPSILICON
PLASTIC ENCAPSULATION

ICER AT VCE = 10v
1mA MAX
HFE. 10-200
are of the 2N3702/3 and

TYPEC

NPN SILICON
TO-18 CAN

pec:
ICER AT VCE = 20v
1mA MAX
HFE. 50-900
These are similsr to the BC10&/109
types.

NEW UNMARKED UNTESTED PAKS
INTEGRATED CIRCUITS. DATA
& CIRCUITS OF TYPES,
SUPPLIED WITH ORDERS

g7s 12 10/-

DUAL TRANS. MATCHED O/P

gso 8 PAIRS NPL-SIL. INTO—5 CAN

10/

0C45, OC81D & OC81 TRANS
MULLARD GLASS TYPE

200 TRANSISTORS. MAKERS
REJECTS. NPN-PNP. SIL. &
GERM.

gs2 1

SILICON oloos§ D07 GLASS
sss_100 EQUIV. TO 04200, 0A2

SIL. DIODES SUB. MIN.
IN914 & IN916 TYPES
PNP TRANS. EGUIV.
g7 100 TO 0C44. 0C4S, OC81. ETC
LTR

TO OC200A1. 2N706A.
BSY95A. ETC.

ges 90

7 WATT ZENER DIODES.
MIXED VOLTAGES

geo 10

1 AMP. PLASTIC DIODES
50-1000 VOLTS

ws 16

250mw. ZENER DIODES
DO-7 MIN. GLASS TYPE

ne 40

www americanradiohistorv com

MIXEO RESISTORS
POST & PACKING 2/
WIREWOUNO RESISTORS MIXED
TYPES & VALUES. POSTAGE 1/6

Return of the unbeatable P.1 Pak.
Now greater value than ever

Full of Short Lead Semiconductors & Electronic
Components. approx. 170. We guarantee at least
30 really high quality factory marked Transistors
PNP & NPN. and a host of Diodes & Rectifiers
mounted on Printed Circuit Panels. Identification
Chart supplied to give some information on the
Transistors.

Please ask for Pak P1 . Only 10/‘
2/- P & P on this Pak.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK’. This encapsulated block
will turn any 0-1mA meter into a perfectly

linear and accurate rev.
counter for any car. 20/—each
FREE CATALOGUE AND LISTS

for: —
ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR
AIRMAIL.

MULLARD DATA BOOK

SEMICONDUCTOR & VALVE 3/6
DATA & E QUIVALENTS
POSTAGE 6d EACH

DEPT. B, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344
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INTEGRATED CIRCUIT NEW OSCILLOSCOPE FROM RUSSIA PLESSEY SL403A INTEGRATED CIRCUIT
AUDIO AMPLIFIER
C1-5 SYNCHROSCOPE
A M PL' F ' E Rs Dual-in-line 10-lead flat package with heat sink strip. Maximum
. Bandwidth 10mc/5. audio outm:. 3'u~nme|:|: 7.50Q .:)udupm‘ker.gmunheonsls:n of
o 4 ) # lifier - am| er. Distort. 0.3% at
CA3005 RF Amplifier with 100me/s bandwlidth. Max. dissipation S Triggered and free- 5 E::‘d"’i‘:"m;x‘g o_”’; Stieah ou{’pm_’hw;ncy“mp:m
26mW. Foruse ar RF amplifier, balanced mixer, product detector . ” running time base. 20 c/s to 20 me/s. Operating voltage 18v. Bullt-in overvoitage
or self-oscillating mixer. 2= . . Pulses from .1 to 3,000 cut-out. Price, complete with application sheet 49/8
CA3012 Wide Band Amplifier (up to 20mc/s), suitable as IF <] ; mi 3 i b
Amplifier for VELF/FM receivers. 22/- r 'y b:'mfi""d;d G SILICON MATCHED DIODE PAIRS
p observed. ax. over- IN4851 Two diodes in common TOY2 epoxy e. Beparate
CA3020 General Purpose Audio Amplifier of 550mW output. 30/= ). » . shoot of 1 microsec atiode. londa] and! [joint), aathode: Dicier) are mtlully and
©A3038 Bufter Amplifier consisting of two "' super-alpha* pair of [ Y - ' dynamically balanced. Max. reverse voltage 20V. Max. dis-
transistors sultable for stereo pick-up systems. 19/ . 1 pulse 5%. Bnilt-in time sipation 200mW. Sultable for TV borizontal phase discriminators
The above four LC's are in TO5 encapsulation. ' » base calibrator and am- ?J’:’qf.‘f.','t'i{{e:"""“‘"“"" Price 3/- each. Considerable discount
PA222 Audio Amplifier providing a wax. output of 1.2 watta. §5/= ’ ’ plitude calibrator. Sen-
PA234 Audlo Ampliier providing a max. output of 1 watt. 27/8 q sitivity from .3 to 25 MULTIMETERS TYPE [08-IT
PA237 2 watts Audio Amplifier. 40/- ‘e b o‘ Vrms/mm. Telescopic 4-range p’r;g;uur; pon;xble meter. 5,000 o.p.v. sD.C. Volt
The abov: 7 in-] . ¢ ood 2,5-10-50- 2500V. A.C. Volts: 10-50-100-250-300-2500 V.
Lo : k:‘ e\c three LC's are jn epoxy moulded double four-in-line [ Y viewing hood. ?2'9 mm;lm 0.5}2_50.5 5 '{‘A; 'l‘)',“::b' s 2.%‘0?;"?1:2
- i - megohms. Power outpu ration for ol e,
MC1708CG General Purpose operutional amplifier in TO-99 NOW AT NEW, RED‘,,C,ED PRI.CE OF %19 £6/5/-. P.P. 7/6. Dhneuslom:ﬂ“\)x‘x‘ X 6ln. x 3}in. Weight 3}Ib.
punny 40/— Full servicing facilities available
TAA263 3-stage direct led lifier f from DC to s Ralil,
-atage direct coup amplifier for use from
: ; WESTINGHOUSE EPOXY ENCAPSULATED D.C. Voltage range 0-0.5-10-50-260-500V.
600kc/s; 70mW dissipation. Output 10mW into 150 0 load. 15/= WIRE ENDED MINIATURE REGCTIFIERS AC. Voltage range 0-10-50-250-500V.
TAA203 3-stage with it out to the 4 ] Diameter D.C. current ranges: 500A-10-100mA.
1N3399. 1.000 p.i.v., 1'0 amps D.C.; Max. surge 50A. Realsta . 100M Q-1M Q. Th Isal librated fo
individual leads. Bandwidth 600kc/s. 160mW dissipation. :140in. Overall length (with leads) 2°3in. 4/6. St O TR s e e U
Output 10mW into 1500 load. 20/- IN5408, 1,000 p.Lv.. 3 amps D.C.; max. surge 200A. Diameter capacity and output level measurements. Bensitivity Qv-
b 210m.; overall tength (with leads) 2:875In. 6/3. Ee A ] A e i s ST
t Ve - i) ensions: 4fin. X 4 e -
f:::fzgo(‘,’m:?d::‘:‘fm;:_‘e (R SILLFIR bRl "”"’1“:;,"_' 259, DISCOUNT FOR.QUANTITIES OF 20 OR OVER e ©
i te required 5 ver,
AT s, oL AN, T g el R eromiie, SILICON ‘LOCKFIT' TRANSISTORS WHEN ORDERING BY POST PLEASE ADD 2/6 IN
stages. To buld let ) only cofls, 165eT and BC147 4/8 BCNB‘; 4/8 £ FOR HANDLING AND POSTAGE.
resistors are required and output stage for which one of the above BRI SPECIAL IN‘;’I’!?)DUO“’!‘S‘RQY OFFER: a/8 NO C.0.D. ORDERS ACCEPTED
described 1.C.x can be used. Dual seven-in-line package.  45/= 12 TRANSISTORS OF ANY OF THE ABOVE TYPES ALL MAIL ORDERS MUST BE SENT TO HEAD
Data sheet avallable for all the above L.C.s. £2.5.0 POST PAID OFFICE AND NOT TO RETAIL SHOP.
0A2  @/6 4CX250B 6BN6  g/- PCLS01 QY3-125A |UF® 11/
Shio o8- | amas "5 | 3B3hons” 1S | avead® V01 380
e PD500 30/~ | QY4-250A -
OB2 6/6|4THA 8/- 18/~ FU LLY FIRST QUAL'TY PEOS-40N 230/~ | UF42 19/~
OB3  10/-[5AR4 11/-|6BQ7A 7/8 80/- |QY4-400A |UF43 11/-
83 1z sbw, B0 | ceer 12 et e, MEISS L8
K . b - 0 3 2
oD3  6/8|5U4G  @/-|6B8T 2g/- GUARANTEED VALVES pENsec o |Rls 29 |uFes  of-
1A3 5/- | 8U4GB 7/8 | 6BW6 16/- BRAND 13/6 | RG3-250A | UL41 18/~
1A3GT 5/8|6V4QG  8/- | 6BWT7 13/6 PEN45 7/ 14/- | UL8S4 @/8
1A7GT 7/8|3Y3GT 8’- 6BX8 B/~ PEN4DD [ RL1S 10/- | UM4  §/6
1B3GT 7/6|5Z3 - | gBX7 14/- | 6BRTG  7/-| 12AQ5  8/-| 30C15 15/-|150C4 11/-]C1K  80/-| EAF42 10/-] EF83 10/-| EY86 8/~ | ME1400 15/- | 8130 35/ | UMBL 4/~
1B24A 80/-| 824G 7/8 |gnzs @@ | 982 8/-| 12ATé  5/-| 30C17 16/-| 510A 27/8| CBL1 16/-| EAF801 9/6| EF886 ~ 7/-| EY8T 8/8 28/~ | PEN46 "7/6 | B130P 35/- | UUS 10/~
1C5G  6/- | 5246T 8/~ | acy @/- (684  1l/-| 12AT7 @/8(30C18 15/-| 811A 37/8(CBLSI 17/-| EB34 3/-| EF86 @/@6(EYS8 8/8| MH4  8/- | PEN38S3 8P2 .| UYIN 10/-
1040T 8/8| 6/30L2 15/- | gcps  p/g | OBAT  7/68| 12AU6 5/8{ 30F6  17/-| 328A 40/-|CL4  12/-| EB91 3/3| EF89 5/8| EZ35 §/8|MHL4 8- 10/- | 8P4 9/~ | UYLl 11/-
1G6GT 7/8| 6ABG  6/6 | 6CD6GA 68C7  13/-|112AU7 @/-{ 30FL1 15/-) 520  20/-|CL33 17/8| EBC33 8/-| EF9L 4/8| EZ40 7/8 | ML4 9/- | PEN384 BP4l  P/-{UY21 11/~
1H5GT 7/8|6AB4 @/6 23/-| 6867  8/6(12AVé @/-| 30FL12 320A 3B/-| DAX4]1 10/-| EBC41 10/8| EF92  7/8| Ez41  9/- | MLS 8/- 10/~ |8P42 19/-|UY4l 8/
1LY 3/8|6ACT  4/8¢gcq7 gy~ | 88H7 5/~ 12AV7  9/- 18/8| 715B  70/-| DAFOL 5/8| EBC8] 6/8| EF93  4/8| EZ80 5/ | MSPEN/T | PEN453DD - |8P6L  7/- |U¥82 10/~
INLGT 8/8|BAF4A 9/8 | gome 11/- 9807  7/8[12AX4GTB | 30FL13 7185C 80/-| DAFY2 9/8| EBCW0 b/-| EF9¢ B/-| Ezs1 5/8 10/- 11/- |TP22 11/-|UY85 “g/-
1Q5QT 10/- | 6AGS  4/- | 6CL8 10/~ 68K7 @/ - 18/8| 807 9/6| DAF98 7/9| EBCOl @/-| EF95  5/-| EZ90  5/-| MT17 90/- |prsc 11/- |TP25 ~@/-| VL863138/-
1R4 7/-|6AG7 776 [gcue ]3/. | BBL7OT 618[ 12AX7 6/ 30FL14 811A 30/-| DCS0  9/-| EBFB0 8/-| EF98. 4/-| FG17 90/- [ MT57 80/- | PP818 17/- | TT21 48/-|vP23 @/8
1IR3 7/~ | 6AHG 10/~ [ aCwy is/6 68NTGT 8/-| 12AY7 13/8 15/8| 813 76/-| DCC80 10/-| EBF83 8/8| EF87 10/-| FW4/500 MU12/14 PFL200 TI22 50/- | VP41 7/
182 g/g | 6AI8 '5/9 60Y5 Bl 68Q7  B8/-| 12B4A 10/-| 30L1 /-1 828B  gQ/-| DF91  4/8| EBF89 6/8| EF183 /8 - 11/- |U17 VP133 15/-

13/8 0/ 10/-

184 5/8 | 6AKS  @/- 68R?  7/8| 12BA6 /6| 30L15 17/-| 8324 57/8! DFe2  3/8; EBL31 25/-| EF184 7/-| GC10B 37/- | N78 %1)- PL33 7/- | U18/2013/8 | VB75/30 g/~

e PGlaake s BN Tec|W g el 81D 1anishe ol B T8I EQY 107/ Bowe sl cqov B Nem 0| rLa 4l vl gor | veiesse
/- - - 1 - 30/- /= | PL81 U20 -

1T4 46| 6AKS 1%{2 6DC8 13/8 | 6UsaT 12BH7 @/6(30P18 ~7/.(866A 14/-| DHS1 11/-|EC88 12/-| EF8Il 15/-| GRloM PAch7g}- PL83 %’ﬂ uz2s 1135’/ vRllwlf“;’

1T5GT 8/-| 6AKT |eDKe “8/6 :
- 12/6| 12BY7 10/-| 30P19 15/-| 8724 57/8| DH101 10/-| ECo0 -| EP812 15/8 30/- | PCs6 11/8 | PL&3 g/- |U26  18/-
I g,’e o g;g 6DQ6B 18/- | 6U8 /-|12C8 @)~} 30PL1 15/8(384  10/-| DK40 10/-| EC92 &/8| EFSl4 %3/3 810D 55~ | PCS8 136 |PLse 31 |UsL 19/- vU33 10/
“g.|8D84  15/- | 6V6GT 6/6(12CU6 15/-| 30PL1318/~ | 927  55/-| DK91 “7/-| EC93 /8| EK2 15/-| OB10H 40/- | PCO7  8/8 | PL302 15/- | U33  30/- | VU39A 10/~

B-16AMS  5/-| gpag 11/- [ 6x4 5/ 12E1  26/-| 30PL1417/- | 958 4/-| DK92  9/-| ECC34 8/-| EK80 ~5/-| G8129 ‘
& A X . - - /- - 87/8 | PCyoo PL500 15/~ | U37 - | vuni jo0/-
;if?n 77/,(3 22§'§ 4/8 | GEH7 "6/6 | 6X50T 56| 12E14 55/-| 35A3 1)’/- 4378 85/-] DK96 _8/-) ECC40 11/-( EL5  1]1/-| GB47X 55/~ | PCC84 %’2 PL504 %g;- uso 38;- yui2o %5;’-

13/& 6EJ7  7/-16X8  11/-| 12J5GT 4/-| 35A8 i /-] 6644 120/-| DL66 2B/-| ECCT0 17/-| EL34 10/6| QUs0 35/- | PCC8S 8/~ | PL508 17/8 |Us2 @/~ | VU133 10/-

5 0/~

%ﬁ 10/ g:Qg 6F6  14/- |6Y6a 12/-|12J7GT 8- 35B5 /-| 8545 150/-| DL68 13/-| Eccal "@/8| EL36 9/ GY501 16/- | PCCR8 12/- | przoe 30/- |U76 B/~ | W76 /-
o~ MQM 18/' 6F6G .| 624 8| 1 10/-| 35C5 1-| 6681A DLs$ 35/-{ ECC82 @/-| EL38 27/6| G230 “7/g | POCsD 10/8 | PL801 18/- | UT8 5/~ | w107  8/-
2C40 85/~ | 6ARE 8ler11 @/g|7BS 2/-| 12K7GT 7/-1 35D5  13/- 320/-| DL81  5/8| ECC83 @8/-| EL41 1]1/-| GZ31 @/~ | PCC18Y PL802 14/- |USL  13/- | W729 12/-
S5 e 8(er1a 7~ |7B6  12/8| 12K8 10/-| 35L6GT 9/6| 6654  8/-| DLe2 7/-| BOCss @/-| ELe3 11/6| GZ32 9/6 11/- | PLL8O0 11/- f U191 14/- | X65 10/~
ot 6A85 7/~ |gp1s  19/-|7B7 " 7/8(12Q70 "B/-|35W4  5/-[ 5670 10/-|DLes  4/-| ECC8S 5/6 1 10/-| GZ33 18/- | POC805 PM84 B/~ | U20 7/-|X66 10/~
20We 19| 0ABTI0 18/- | gpis 1. [7C3  15/-| 128C7  B/-| 35Z3 11/ 8751 12/-|DL94  8/-| ECC88 B/6| ELs3 7/6|Gz34 11/ 17-|PXs g0/~ (U281  B/-| X76M 9/
A 1 6| GATS  bi-|gp7 g |IF8W 17/8(128G7  7/-13524G "B/-| 5796 280/-| DL9S  B/-| ECC8Y 8/-| EL84 -| HABC808/6 | POC806 PX25 30/- |U282 8/~ | XC11 A
JEs2 oo |6AUS 5/-lgpig g |7V 1%/-| 128HT 5/-| 3525GT 7/-|6814A 12/~ DL96 7/8| EOCY1 4/-| EL85  g/8| HBCSO 5/ 17| PY31 ‘5~ |Us0l 11/6 |xCi12_ ‘6/6
3E24 Bo- |CAVSGTA g gig|724 8/8( 12817  5/-| 42 /16894 11(V-| DM70 6/8| ECF80 7/-| EL86 g/@| HBCY1 @/- | PCES0O’ PY32 131/- | U403 10/~ [ XCl2T 8/
‘mgs 0/ 13/~ | gr23 1518 | PA8 6/8| 128K7 8/-| 60A8 13/-( 6080 27/8| DM16011/8| ECF82 7/-| ELS0 @/-| HF93 @/8 15/- | PY33 18/6 |Ud4 7/8[XCls 4/8
oxa 371' 8AV6 6/ |gros 13/6 98W6  8/8[ 128L7GT 50B5 {-16148  30/-| DY70 12/-| ECF83 15/-| EL91 j/-| AF94 5/8 | PCF80 @/8 | PY30 @/8 | Usol 20/~ | XC15T 7/~
353 11| eawsa 6F2s 1h0|10C2 10/~ 8/-| 50C8 /-| 6146B 47/6| DY86 6/8| ECF86 12/6| EL95 7/-| HK90 /8 | PCF62 6/9 | PYS1 @/- | UABC80G/9 | XC23 17/~
S i= 11- | 6res 14/ |10D1 ~ 8/-| 128N7GT [ 50CD6G 6267  @/8| DY®7 7/-| ECF80430/-| EL360 23/-| HL23 7/6 | PCF84 9/-|PYe2 @/- | UAF4l 10/- | XC25 7)-

e 4/ 6AX4QTB |oGda 11 [1D2 8/ . 35/- 6330 26/-| DY802 10/-| ECH35 12/-| EL803 17/-| HL23DD PCF86 11/- | PY83 7/8 | UAF4210/6 | XR1-1600
e 10/- .|eaKks 13/ |10F1 18/-|128Q7  8/-| 50L6GT 8/-16650 83/-| EssL  55/-| ECH42 13/-| EL821 T1/- 7/8 | PCF87 16/- | PYS8 8/ [ UB41 11/~ 280/~

ot 18}‘ 634 o'6 10F9  10/-| 128R7 &/6|82KU 7/6| 86883 47,68} ES0CC 21/-| ECHS] §/8| EL822 18/-| HL#2DD PCF80015/- | PY500 20/- { UBC41 9/8 | XR1-3200
SHoS 3 /é 6AX5GT 6I5GT 8/ 10F18 8/-| 1487 18/~ 53KU 18/-| 6922 12/6| ESOCF 20/-| ECH83 8/8| ELL80 18/~ 9/- | PCF80110/- | PY800 10/~ | UBC81 §/- 120/~

8 42/ 13/- { &75 gl |10L1 8- 200V 42/8| 76B1 /-[ 6930 42/-| ESOL 18/-| ECH84 9/-| EM34 18/-| HL92  7,- | PCF80210/- | pysol 1g/- | UBF80 7/3 | XR1-6400
SC45  85/-| 6B4G 16/6 6K6GT 10/2 | 19LD1111/- 20D1  9/-| 75C1 /-(7199  15/-| ESIL 22/-| ECL8O 9/~ EM71 12/8| HL94  8/- | PCR80515/~ | pyoy  —ny. | UBFSY 7/- 150/~
SD6  3/3[6B7T /6 J 10P13 11/-|20L1 20/-| 80 -| 7686 25/-| E83F 20/-| ECL81 8/6| EM80 " 8/-| KT8 40/~ [ PCF80613/- A% UBLL 10/~ [ 2309 “10/-
3D21A 50/- | 6B8G /- | 6K7 8/8{10P14 20/-|20P) 10/-|83A1 14/-|7895 25/- E84L 9/6[ ECL82 @8/8| EMBl 8/6| KT33C 17/- | PCF808 QQVvo2- UBL21 12/~ | 2319 55/~
3E29  85/-| 6BA6 4/8 | 6K8G  @/-|10Y  20/-| 20PS 12/-|85A1 D5/-|8005 138/-| E88C 24/ ECL8312/8| EM84 78| KT36 20/- 15/8 vos.lo | UCe? €/8|2329 17/-
6BE6 5/-|6K23 10/-111D3 “g/-|20P4 20/-|88A2 7/8|9002 " @i6 gsacc 129/6 ECL84 11/-{ EM87 11/-| KT44 ‘8/g | PCH200 QQVo3- UCCs5  §/- | 2520M 30/-

-3Q4 8/-

3Q5GT /- | 6BF5 16/- | 6K25 15/-|11D5  8/-| 20P5  20/-| 8543 /-1 9003 10/~ 14/- vos-50a | UCK8010/8 | Z700U 8/-
884 /-| 6BF6 “9/- | 6LLGT 9/~ [11E2 40/-[25C5 "9/~ 48/-| A1834 16/-| EO1H 10/-| ECL86 “8/6| EN11 70/-| KT66 27/6 | PCL81 10/- | QQV03-20A | 5op0197)- [ Zr00w 15/-
8v4 8/~ | 6BG6G 12/- | 6L7 6/6 | 11E3  70/- 252&01‘ 7/8| 90AYV g /- | A2293 23/-| E130L 80/-| EF9 @/-j EN32 30/-| KT71 ~ §/- | PCL82 "7/9 UCH42 13/- | 2719 5/

41254 6BH6 §/68|6L18 @/ | 12AB5 10/-| 25Z4G /- | 80C1 /-| AC/HL/DD | E180F 19/-{ EF39  9/-| EN91 6/6| KT76 8/- | PCL88 13/- | QQV06-40A | yopy3 12/~ | 2728  6/8
160/- | 6BJ6  8/@ | 6LD20 6/8 | 12AC6 “7/8| 2526GT 90CG  25/- 9/-| E188CC EF40 10/-| EYS1 8/-| KT88 33/- | PCL84 "8/9 110/~ | ycusl 8/6 | 2749 15/6
4-200A 6BK4 21/- | 6N7GT 7/-[12AD6 7,8 12/-| 90CV  2§/-| AC/THI /- 16/8| EF11 12/8| EYs0 9/-| KTwe3 g/- | PCL85 9/g | 9883/3 7/8 | ycLal 11/- | ZsooU 30/
230/- | SBK7A 10/- | 6P1 12/~ { 12AH7GT | 30A5  8/-| 108C1 @/8| BTS -| E280F 42/-| EF43 14/-| EY81 8/-| LL4 9/- | PCL86 9/6 [ QU37 30/- | UCL83 ~7/- | Z80l1U 30/~
4-400 300/- | 6BLTGTA |6P28 ]192/8 -| 30AE3  8/-| 150B2 12/-| BT19 B80/-| E2830C40/-| EF55 13/-| EY83 11/-{ LP2 8/- | PCL88 17/- | QVo03-12 UCLS83 192/- | Z803U 17/68
4B32 8O/~ 12/-16Q7 7/18112AL5  8/-| 30C1  6/8/150B3 11/-|ClA  90/-| EAS0 4/-I|EF80 5/-| EY84 10/-I ME9L §/- | PCL800]8/- 13/~ | UD143 15/- | Z800T 13/-
Head Office: WE WANT TO BUY:
723A/B; 2K2S; 4C35—50/- paid subject to test.
44a WESTBOURNE GROVE, LONDON, W.2 Biass, WHeE 1t yoor ot WY RAd" SGe
Tel.: PARK 5641/2/3 A.R.B. Approved for inspection and surplus to requirements.
3 release of electronic valves, tubes,
Cables: ZAERO LONDOlN - s e it
Retail branch (personal callers only
1] »
85 TOTTENHAM COURT RD., OUR NEW 1969/1970 CATALOGUE IS NOW READY:

PLEASE SEND QUARTO S.A.E. R Y R FREE TELEX 06
LONDON W.2. Tel: LANgham 8403 — Q FOR YOU copy 2613
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DISPLAYED SITUATIONS VACANT AND WANTED: £7 per single col. inch.

LINE advertisements (run-on): 8/- per line (approx. 7 words), minimum two lines, Advertisements accepted up to
Where an advertisement Includes a box number (count as 2 words) there is an additional charge of 1/-. THURSDAY, 12 p.m., 8th JAN.

SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract

is placed in advance.

BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, c/o

for the FEB. issue, subject to
space being available.

Wircless World, Dorset House, Stamford Street, London, S.E.1.

No responsibility accepted for errors.

Senior Test Engineer

H.N.C. or equivalent knowledge of
electronics. Responsibility will be to
the Q.C. Manager for the supervision
of the Test Room. Good knowledge of
Transistor Pulse and Linear Circuitry
Test procedures are essential. His main
technical responsibility will be the
commissioning of complete equipment
and assisting in the assessment of
new equipment.

TEST ENGINEERS

Required for the above Test Room.
Please apply:

PANAX EQUIPMENT LIMITED
Holmethorpe Industrial Estate,
Redhill, Surrey

Tel: 63511 7S

COMMUNICATIONS
ENGINEER

British Petroleum has a vacancy for a Communications Engineer for Das Island in
the Arabian Gulf. This is a bachelor posting only, but with generous home leave
allowances. The successful candidate will be required to work on the installation,
maintenance and supervision of an offshore oil producing. modern telecommuni-
cations, telemetry and control network.

Candidates should possess a minimum of HNC or equivalent and have several
years experience in telecommunications/electronics.

Apply giving details and quoting reference R 11106/9WW to P. J.
Montanjees, External Recruitment, The British Petroleum Company

Limited, Britannic House, Moor Lane, London E.C.2.

UNIVERSITY OF CAMBRIDGE

ELECTRONICS
TECHNICIAN

required. Opportunity to gain experience of a
wide range of instrumentation and to con-
tinue training on a day-release basis, if
required. Candidates should have either
ONC and be studying for HNC or have
substantial servicing experience not neces-
sarily in the field of chemical instrumentation.
Salary in the range of £924—£1,266.
Apply to the Superintendent, Uni-
versity Chemical Laboratory, Cam-
bridge CB2 1EW. 2755

COUNTY BOROUGH OF LUTON
Telecommunications

Technician

For the Borough Architect’'s Depart-
ment for servicing ground-to-air equip-
ment at Luton Airport. The duties will
involve the servicing of Decca 424
Radar, Marconi AD 210C Direction
Finder, Mufax facsimile reproduction
equipment and |.L.S. equipment.

Applicants should be in possession of
City and Guilds Telecommunications
Full Technological Certificate or Finals,
but holders of Intermediate who are still
studying will be considered.

Duties will involve shift working.
Commencing salary within Technician
Grades T.4/5/6 - (£1,095-£1,775 per
annum) according to qualifications and
experience. Housing accommodation
considered. Reasonable removal ex-
penses paid.

Forms of application may be obtained
from the Chief Executive Officer and
Town Clerk, Town Hall, Luton, Beds., to
whom completed applications should be

returned as soon as possible.
2745

Radio
Operators

Your chance of
a shore job
with

from the start!

If you hold a 1st Class Certificate of Competence
in Radiotelegraphy issued by the Postmaster
General or the Ministry of Posts and Telecommuni-
cations, or an equivalent certificate issued by a
Commonwealth administration or the Irish
Republic, the Post Office can now offer you a
starting salary of £917-£1149 or, after 1st January,
1970, £965-£1215 (depending on your age).
Annual rises will take you to £1650 and there are
good prospects of promotion to more responsible
and better paid posts.

If you are over 21, write for more details to:

The Inspector of Wireless Telegraphy,
External Telecommunications Services,
Wireless Telegraphy Section, (ww)
Union House, St. Martins-le-Grand,
LONDON E.C.1.

2682
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ELEGTRONIC
SYSTEMS
SERVIGE

ENGINEERS

THE JOB

Systems Service Engineering on Advanced
Training Aids for Aircraft, Radar Networks,
Nuclear Reactors and Submarines.

THE MAN

Electronic Engineer preferably with O.N.C.

or H.N.C. having had practical experience

of electronic devices with a keen desire to
learn new techniques and applications.

THE AWARDS

Salary offered will be up to £1700. High job
interest. Opportunity to work on complex
systems incorporating digital and analogue
computers, associated peripherals, colour
television systems and servo systems, as a
member of a team. Opportunity to fly and
operate simulated aircraft and other equip-
ments. High quality training will also be
given.

OTHER BENEFITS

Our terms and conditions of employment
are good and include contributory pension
scheme, free life assurance, etc. We are not
merely offering posts which will afford
candidates opportunities of attaining a
good job. Selected candidates will be
offered long-term careers. Opportunities for
travel at home and overseas.

There are vacancies at both Aylesbury and
Crawley locations. Applications should be
made in the first place to

H. C. Hall, Personnel Manager
REDIFON LIMITED
Flight Simulator Division
Gatwick Road, Crawley, Sussex
Tel: Crawley 28811

REDIFONE]

A Member Company of the Rediffusion Organisation

Wireless World, January

1970

RACAL INSTRUMENTS LIMITED
AIRMEC DIVISION
SEATON, DEVON

REQUIRE
TEST ENGINEERS

To work on a wide range of analogue and
digital measuring instruments employing
the latest techniques.

Entrants may be graded as Test Engineers
Grade I, Grade Il or Project Leaders accord-
ing to qualifications and experience.

Salaries up to £1,600 per annum.

These positions offer permanent and pro-
gressive employment in a seaside area of
great natural beauty. Both private and
local authority housing will be available.

Apply :

Personnel Department,

Racal Instruments Limited,

Airmec Division, Seaton, Devon.

Or telephone Mr. G. Hatt, Chief of Test.
Seaton 1100/1.

2727

SENIOR
ELECTRONICS
INSPECTOR

Due to expansion a vacancy for inspector has
been created. Applicant will preferably have
several years of inspection experience and be
familiar with defence specifications and B.S.
9,000 procedure. A knowledge of high precision
electrical and coactual connectors would be
advantageous, but a sound basic knowledge of
electronic equipment may in itself be sufficient.

Attractive conditions of employment and com-
mencing salary would be offered with good
prospects of promotion for the right man.

Please apply in writing to:

Technical Manager,

PRECISION CONNECTORS LIMITED,
56-58 GREEN STREET,

FOREST GATE,

LONDON, E.7. Tel.: 01-552 3405

A member of the Delta Metal Group

of Companies.
2736
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Covernment of UGANDA

REQUIRES

To serve on contract for one tour of 21-27 months in the ence of technical broadcasting equipment including
first instance. Salary according to experience in scale transmitting and studio control equipment.

Uganda Shg. 21,120-27,780 (£Stg. 1,232-1,620) 2 year, The officer will be required to undertake senior
plus an Inducement Allowance, normally tax free, of operational duties including the maintenance of broad-
£Stg. 778-886 a year, pdid direct into a Uganda bank casting equipment in transmitting stations and studios;
account nominated by the officer. Gratuity 25% of total outside broadcasts and recordings in remote districts;

emoluments drawn. Liberal paid leave. Accommodation
provided at reasonable rental. Outfit and education
allowances. Free passages. Contribufory pension scheme
available in certain circumstances.

and to give assistance with the training of junior
engineering staff.

Apply to CROWN AGENTS, ‘M’ Division, 4 Mill-
bank, London, S.W.1., for application form and

Candidates must possess the City and Guilds Final further particulars stating name, age, brief details
Certificate in Telecommunications (with Radio) or an of qualifications and experience and quoting
equivalent qualification and have wide practical experi- reference M2K[690gg5/WF.

2691
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TECHNICIAN

required for

ELECTRONICS WORKSHOP

Applicants should have a minimum of two
years' experience of construction and/or
servicing of electronic equipment using
transistors and integrated circuits, and some
knowledge of digital and pulse techniques.
Qualifications to ONC or Intermediate City
and Guilds techniclans level. Opportunities
for day release. Salary according to age,
qualifications and experience.

Apply to the Administrative Secretary,
Medical Research Council’'s Laboratory of
Molecular Biology, Hills Road, Cambridge.

27

Rank Strand Electric Limited, who are leaders in their field of theatre
and television studio equipment, require two

electronics
commissioning engineers

around £1,500 p.a.

To test and commission sophisticated lighting control systems into theatres and television
studios at home and abroad.

Based with the Research and Development Unit at Brentford, Middlesex. they
will initially complete a three-month training course before commencing operations
in the field.

NORTH-EAST . ESSEX
TECHNICAL COLLEGE

Sheepen Road, Colchester
DEPARTMENT OF ELECTRICAL ENGINEERING

LECTURER GRADE II

is required to teach TELECOMMUNICATION
SUBJECTS up to first degree standard.
Applicants must have a University degree in
Electrical Engineering or Physics with suit-
able teaching and/or industrial experience.
Salary: Lecturer Grade 1—£1,827-£2,417 p.a.
Assistance with removal expenses may be
considered.

Applicants must have sound knowledge and experience of electronics. Ability to
communicate effectively with customers important. Knowledge of theatre and television
an advantage.

Must be willing to travel extensively and work irregular hours.

Please apply for application form: The Personnel Dfficer,
VISUAL Rank Strand Electric Limited, 29 King Street. Covent Garden.
DIVISION London, W.C.2. 836 4444 ext. 147/148

%< The Rank Organisation

The man with the gong — a man of many skills

Application forms are available from the
Principal at the College, to whom they should
be returned within fourteen days of the
appearance of this advertisement. Please
state ref. WW,

2730
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INTERTEL

COLOUR TELEVISION

requires

ENGINEERS

in their Vision and Video Tape Departments
to be based at their Dean Street, London,
Studio. Applicants should have a good

working knowledge of Colour Television

Practice.

Lo d

and work at
the nerve centres
of civil aviation

The Nationat Air Traffic Control Service of the Board of Trade
needs Radio Technicians to install and maintain the very latest
electronic aids at Civil Airports, Air Traffic Control Centres. Radar
Stations and specialist establishments. Vacancies existin various
parts of the United Kingdom.

This is responsible demanding work (for which you will get
familiarisation training) involving communications, computers. radar
and data extraction. automatic landing systems. and closed-circuit
television. |t offers excellent prospects with ample opportunities t
study for higher qualifications in this fast-expanding field

If youare 19 or over, with at least one year’s practical experience
In telecommunications, fill in the coupon now. Preference will be
given to those having ONC or qualifications.in Telecommunications

Salary : £985 (at19) to £1,295 (at 25 or over); scale maximum
£1,500 (higher rates at Heathrow). Some posts attract shift-duty
payments. The annual leave allowance is good and there is a
non-contributory pension scheme for established staff,

Complete this coupon for full details and application form
TJo: A.J. Edwards, C. Eng., M.I.E.E., M.I.E.R.E., Room 705, The Adelphi,
John Adam Street, London WC2, marking your envelope ‘Recruitment’.

Name
Address

ww/B3
Not applicable to residents outside the United Kingdom.

NATCS National Air Traffic Control Servnce

2689

Applications to:

CHIEF ENGINEER

INTERTEL COLOUR TELEVISION

WYCOMBE ROAD, WEMBLEY
MIDDLESEX

2726

compufer
engineering

NCR requires additional ELECTRONIC, ELECTRO
MECHANICALENGINEERS and TECHNICIANS to
maintain medium to large scale digital computing
systemsin London and provincial towns.

Training courses will be arranged for successful
applicants, 21 years of age and over, who have a
good technical background to ONC/HNC level, City
and Guilds or radio/radar experience in the Forces.

Starting salary will be intherange of £900/£1,250
per annum, plus bonus. Shift allowances are payable,
after training, where applicable. Opportunities also
exist for Trainees, not less than 19 years of age, with
a good standard of education, an aptitude towards
and an interest in, mechanics, electronics and

computers,

Excellent holiday, pension and sick pay
arrangements. Please write for Application Form to
Assistant Personnel Officer
NCR, 1.000 North Circular Road,

London. NW2
quoting publication and month of issue.

Plan your future with N C R
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Government of Zambia

AINTENANCE

ENGINEER

for the Zambia Broadcasting Services, Ministry of Informa-  Guilds final certificate in Telecommunications or equivalent
tion, Broadcasting and Tourism, on contract for one tour of and should have had at least eight years experience with a
36 months in the first instance. Commencing salary Kwacha broadcasting organisation, with particular experience in the
3,408 (£Stg. 1988) rising to Kwacha 3,516 (£Stg. 2051) a installation of recording equipment and studio control
year, plus an Inducement allowance of Kwacha 1002-1034 equipment.

(£Stg. 585-£Stg. 603). A Direct Payment of £291 is also  The officer will be required to maintain and service audio-
payable direct to the officer’s bank in the U.K. Salaries are  visual aid equipment and install and operate public address
subject to upward revision with effect from Ist January recording film projection equipment when and where
1970. Gratuity 25% of total salary drawn. Both Gratuity -required. He will be required to supervise workshops and
and Direct Payment are normally TAX FREE. Free staff in the absence of the Senior Maintenance Engineer.
passages. Accommodation at moderate rental. Education Apply to CROWN AGENTS, ‘M, Division, 4 Millbank,
allowances. Liberal leave on full salary or terminal payment London, S.W.1., for application form and further
in lieu. Contributory pension scheme available in certain particulars stating name, age, brief details of
circumstances. qualifications and experience and quoting reference
Candidates, between 25-55, must have passed City and number M2Z/6g1029]/WF.

2692
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EXETER AND MID-DEVON HOSPITALS
MANAGEMENT COMMITTEE
GROUP WORKS DEPARTMENT

Technician—Medical Physics E[c'Mm Mm

Grade II, s X
Siieesnts, L s s i Technicians and Engineers

Qualications reauis 64 N.C. or H.N.D. in

Electrical Engineqering or equivalent. for St ] Alba ns and Luton
Poea (5 ot e Grety Erat £/

. 26 Queen Street, Exeter, De‘:/on, gwithir'\ qua/lfIEd Or not!

10 days.
2769

Vacancies in all grades

OOMPUTER VACANCIES exist for work on testing and calibrating valve and solid-state
electronic measuring equipments 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
STAFF training in electronics and from ex-Armed Services technicians.
SALARIES up to £1,600 negotiable and backed by valuable fringe benefits.
RE-LOCATION EXPENSES available in many instances.

Vacancies exist in our Computer Services Dept.

for EQUIPMENT CONTROLLERS to be respon- CONDITIONS excellent: free life assurance. pension schemes, canteem social
sible for the installation and performance monitor- club.

ing of three IBM360/50 Computers used for 37%-hour, 5-day. office-hours week.

real-time data processing. Applicants should have WRITE or ‘phone Personnel Department stating age. details of previous

some knowledge of digital computers and may at employment, training, qualifications, approximate salary required
present be employed as commissioning engineers

or in a similar post. Knowledge of teleprocessing. s
Datel services and computer terminal equipment Marconl

would be an advantage though it is not essential as

full training will be given. I nstr m

Salary up to £2000 according to experience and u ents

ability. Assistance with house purchase is available. Limited

Please apply in writing giving full particulars to: .

W, Joiden, 6o puer S fkne bienibor. GENTCs Longacres, .St. Albans, Herts. Tel: St. Albans 59292
FILE LTD.. Park House. 16 Finsbury Circus, Luton Airport, Luton, Beds. Tel: Luton 31441
London, E.C.2. 2763 A GEC-Marconi Electronics Company
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Product
Test
Technicians

Career Opportunities
with IBM Manufacturing

We need high calibre men to fill vacancies created by
promotion and programme expansion.

The job

Is to commission the latest IBM products and systems in
production at the Scottish plant, near Greenock, and
requires an intimate knowledge of the equipment under
test, which can include computers, punched card and tape
peripherals, magnetic disk and tape storage, high and low
speed printers, visual display units, multiplexors, Tele-
processing and optical character recognition equipment.
The products have to be tested thoroughly, and all faults
traced and rectified. The work is interesting and absorbing,
and the prospects for the right man are good.

Training

Will be a mixture of formal and “on the job” instruction.
We will teach you all you need to know about IBM equip-
ment — providing vour basic knowledge is to the required
level.

Pay and conditions
Starting salaries will be excellent.

Benefits include a non-contributory pension, immediate
free life assurance and full sickness pay for up to 26 weeks
in any 12 months. The 254,000 square fegt plant is modern
and situated in a pleasant rural valley. There is a subsidised
restaurant.

Working conditions are excellent and there are good
recreational facilities in the area. IBM will assist with
removal expenses where applicable.

The man

Will be at least 18 and probably less than 30 and have a
strong _electronic background, with experience in, for
example, the testing of electronic products, mainteriance
of radio, radar or TV or similar work in the armed forces.

He will probably have, or be near to attaining, a qualifi-
cation such as HNC, ONC, first class PMG, final RTEB,
or final City and Guilds (Course Nos. 47, 48, 49, 57, 300).
A knowledge of transistor circuitry and the use of oscillo-
scopes will be a distinct advantage. .

If you have what we need, and are keen to join a
vigorous, expanding and up-to-the-minute industry, please
write, giving details of your age, experience and qualifica-
tions, and quoting ref. No. PT2/WW/169
to: Manager, Personnel Selection,

IBM United Kingdom Limited,
P.O. Box 30, Spango J

Valley, Greenock. FAU

2690

Wireless World, January 1970

ASSISTANT P
ENGINEERS
(INSTRUMENTS)

for
TRAWSFYNYDD NUCLEAR POWER STATION
Trawsfynydd, Merionethshire, North Wales.

The work involves the diagnosing of system fauits. carrying out
special investigations, originating. modifications and designing
special test equipment. The successful applicant will also be
expected to assist in the training of Maintenance Craftsmen.
Some experience within this field would be an advantage.

Applicants must possess academic qualifications leading to
Graduate Membership of the I.E.E. or LE.R.E.

Salary is within the range £1.500 — £1,880 per annum.
Superannuabie.

Conditlons of service are in accordance with the National
Joint Board Agreement for the Electricity Supply Industry.

Applications in writing stating age. experience etc.. to

Regional Personnel Manager, 825 Wilmslow Road, East
Didsbury, Manchester M20 8RU to arrive nQt later than

30th December 1969. Please quote Vacancy No. E.566/567/W.

2696

University of London
Audio-Visual Centre

requires

TELEVISION ENGINEERS

and JUNIOR
TELEVISION ENGINEERS

to work on maintenance ‘and operational duties with its
studio and mobile equipment, under the supervision of
the Chief Engineer, R. H. Bradley, MBE.

Applicants for the post of Television Engineer should have
technical experience in broadcast or educational television.
A broad knowledge of other audio-visual equipment would
be an advantage.

Applicants for the Junior posts should be 18-20 years old,
with a basic knowledge of electronic equipment and some
experience in its use. Formal technical or educational
qualifications would be an advantage.

Salaries:

TV Engineer. Starting at £1600-£2000 according to
qualifications and experience. University Pension Scheme.
Junior TV Engineer. Starting salary £800-£1000 according
to qualifications.

Applications to the Direttor:
University of London Audio-Visual Centre
11 Bedford Square, London, WC1

2759
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EAST AFRICAN COMMUNITY

Meteorological Department
requires

Sectional Engineer Gradell
(Telecomms.)

mitters and of Mufax and facsimile transmitters and
recorders. A good working knowledge of radar systems
is essential.

%
-

To serve on contract for one tour of 21-27 months in the
first instance. Salary in scale EA.Shg. 24300-27780
(approx. £S.1417-1620 p.a.) plus an Inducement
Allowance normally tax free, of £5.822-886 p.a. paid
direct into officer’s bank in U.K. Gratuity 25% of total
emoluments. Generous paid leave. Education Allowances.
Furnished accommodation at reasonable rental. Free
passages. Contributory pension scheme available in
certain circumstances.

= et e S

The officer will be responsible to the Chief Sectional
Engineer for the operation and maintcnance of the
Department’s radio telecommunications, radio-sounding
and radar equipment. He will be liable for service any-
where in East Africa but will probably be stationed at
Entebbe, Dar es Salaam or Nairobi.

.,
w

Candidates, up to age 45, must possess O.N.C. or City and
Guilds Final Certificate (Telecomms) plus 7 years
relevant experience in telecomms. engineering. Equivalent
experience in one of the armed services is acceptable.
Candidates must have a good theoretical and practical
knowledge of FSK, ISB and SSB receivers and trans-

e

Apply to CROWN AGENTS, ‘M’ Division, 4 Millbank,
London, S.W.1.,, for application form and further
particulars stating name, age, brief details of qualific-
ations and experience and quoting reference number

M2K 690413/ WF

s
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TECHNICIAN

required for calibration and servicing
of flow meter instruments. Electronic
experiencerequired in television servicing
or pulse techniques. Transistor experi-
ence essential. Digital experience an
advantage. Good commencing salary
and prospects. Permanent pensionable
position.

Apply: B. RHODES & SON LTD.,
Danes Road, Off Crow Lane,
Romford, Esssex.
Telephone Romford 62333/4/5.

2774

ELECTRONICS
TECHNICIANS

Electronics
Engineer

Professional Audio, Video and

Instrumentation Equipment.

3M Company, one of the
world’s foremost names in
magnetic recording, is ex-
panding distribution of its

applicant with exceptional
practical experience.

The position will be London
based but ultimately the suc-

SENIOR TECHNICIAN prototype wire-
man required for research contract.
TECHNICIAN for interesting project and
development work in research and
teaching laboratories. Day release avail-
able.

Incremental salary ranges £868-£1252,
£1151-£1486 depending on age, experi-
ence and qualifications. 37} hour week,
good working conditions and holidays.
Applyinwriting to Mr. E. Thompson,
Royal School of Mines, Mining &

“Mincom'' range of equip-
ment in the audio, video and
instrumentation fields in the
United Kingdom.

An interesting opportunity is
available for a young man
aged 23-26 to join us as an
Electronics Engineer. He
must possess a good elec-
tronics background, possibly
obtained in the radio com-
munications field. Ideally he
should be qualified to C & G

cessful applicant will be re-
some
travelling working on his own

quired to undertake

initiative on field assignments.

This is a progressive position in
a fast growing field. The start-
ing salary will be attractive and
there are first class employee
benefits. Please write in confi-
dence with concise details, age,
qualifications and experience to:

Mzr. D. J. Stuckey (Ref. MT)
3M Company Ltd.,

. or ONC/HNC standard but 3M House
Ml.neral Technology Department, lesser qualifications may be Wigmore ’Street, m
Prince Consort Road. London SW7 acceptable in the case of an London W1A IET. COMPANY

2764
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TEGHNIGAL
AUTHORS

We are one of the World's leading manu-
facturers of Flight Simulators which
incorporate both analogue and digital
computers. We require Technical Authors
withasoundknowledge of electronics who
preferably have some knowledge of basic
digital computer operation. Authors will
produce operating and maintenance
manuals, and must be able to write
literature in a clear and concise style.
Formal qualifications are desirable, but
not essential. There will be ample oppor-
tunity to employ a measure of creative
expression. Simulation is based on novel
applications of known techniques. This
work is certainly not of a monotonous
nature.

INSTRUCTORS

are required to lecture to customers and
engineers on digital and analogue com-
puting techniques at basic, intermediate
and advanced levels. Students are required
to maintain and programme highly sophis-
ticated flight simulators. Applicants should
preferably be qualified to at least H.N.C.
level or equivalent. Preference will be
given to those with practical analogue or
digital computing experience, but appli-
cations from men with several years’ in-
dustrial experience and/or who have a
flair for and a genuine interest in lecturing
will certainly be welcome. Training in the
Company’s advanced computirig tech-
niques will be given.

This Company offers good working con-

ditions, welfare benefits. There is a con-

tributory pension scheme coup\ed with
free life assurance.

Apply to: H. C. Hall, Personnel Manager,
REDIFON LIMITED
Flight Simulator Division,
Gatwick Road, Crawley, Sussex
Telephone: Crawley 28811

REDIFONE]

A Member Company of the Rediffusion Organisation

Wireless World, January 1970

ST. JOHN'S COLLEGE
OF EDUCATION - YORK

Dept. of Closed Circuit Television

Applications are invited for the post of
SENIOR TECHNICIAN, to join a team
making television programmes for this and
five associated colleges.

Duties will include the maintenance of
cameras and videotape recording equipment.
Opportunities for operational and production
work will occur. A mobile recording van is in
regular use and ability to drive would be an
advantage.

Salary : Local Government Scales : Technical
Grade 6 (at present £1,540-£1,775): the
post is superannuated and good holidays
are given.

Applications (no special form), should
be made in writing to the Principal,
stating qualifications, experience and
the names of two referees. Closing
date 31st December, 1969. 2762

SOUTH AFRICA

FULLY QUALIFIED

RADIO & TELEVISION
TECHNICIAN

Applicants should be capable of supervising
a workshop from which the installation and
repairs to all types of radios and television
are undertaken.

Applications with full details of experience
etc.,, should be sent in the first instance to
Mr. E. B. UNWIN.

NEL & UNWIN (PTY) LTD.
P.0. BOX 199, KROONSTAD
SOUTH AFRICA

2725

www americanradiohistorv com



www.americanradiohistory.com

APPOINTMENTS

Wireless World, January 1970 al03

CONTINUOUS

N

Test Technicians
Ref. 27221

The diversity of products manufactured at
the Basildon Plant demands experienced
testing staff for work .on complex trans-
mission systems.

Candidates should hold an ONC in elec-
trical engineering and be able to offer
considerable practical experience in the
Tield of testing and fault clearing all types
of land-unit, pcm and microwave equip-
ment.

XPANSIO

Standard Telephones & Cables, Micro-
wave and Line Division based at Basildon
are growing fast. In order to keep pace
with this consistent growth rate we require
the following

Installation Engineers

Technicians & Testers
Ref. 25720

To test and commission Multiplex, Co-axial
Line and Microwave Radio Systems.

Ideal candidates will be less than 45 years
of age with practical experience on some of
the above equipment. These challenging
posts call for drive, initiative and common
sense. It is necessary for applicants to be
prepared to work anywhere in the U.K.

Applications should be addressed to
The Personnel Officer,

STC Chester Hall Lane,
Basildon, Essex.

TECHNICIAN
required In APPLIED ACOUSTICS RESEARCH w SENIOR

LABORATORIES situated near Futham Broadway, ‘

S.W.6. Varied work, but a knowledge of electronic $ LABO RATO RY
construction and design an advantage. Day release

facilities for further study.

1967

Salary: £868—£1,252 p.a., depending upon age, THE QUEEN'S AWARD [
experience and qualifications. JONDUSERY

Application forms and further Information
from the Superintendent of Laboratories
(T.A.), Department of Physics and Electronics,

Chelsea Coliege, Manresa Road, London, S.W.3. A SENIOR ASSISTANT Wlth 3 gOOd understanding Of CICC-

= tronics is needed to join a small team providing physics support to the
Isotope Production Unit at Harwell. The team is mainly concerned with
EAST SUFFOLK COUNTY COUNCIL making accurate measurements of a wide variety of radiation sources and

Lowestoft College of Further Education with the development and maintenance of the necessary measurement
Principal A. E. Boddy, B.Sc. (Econ.), F.R.6.S. system. The post is tenable at Harwell.

LECTURER GRADE 1 QUALIFICATIONS & EXPERIENCE:—

The minimum age for appointment is 27 and the minimum qualifications
necessary are four ‘O’ levels including English Language and Mathe-

required for City and Guilds Radio and Television
Servicing Mechanics’ and Technlcians' Courses,

includlng colour television. matics or a Science subject. Electronics experience is essential and
Appllcants should have apprapriate technical experience in the measurement of radiation sources would be advantageous.
qualifications, :o'ge:herAwbillh suitable Industrial and

Teaching experience. ility to offer teaching in sl

sifnila:' courses would be an advantage. e SALARY: £1 ,350 rising to £1 ,755

The appointment is vacant as from the st April, 1970, .

bu:e .ﬁ ealrller commencing date may be negotiated. APP I-Y TO: The Personnel Officer

Salary in accordance with the Burnham Scale for
Lecturers Grade ), £1,110 to £1,955, plus increments
for approved qualifications and training. Starting

point within the scale determined by previous

Industrial and Teaching experience. MI AL ENTRE
Applications should b(e: sent as soon as possible to

The Principal of the College, on application forms

available from the Secretary, Lowestoft College of AmerSham BUCks
Further Education, St. Peter’s Street, Lowestoft,
Suffolk.

2768
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HENRY'S RADIO LTD.

SKILLED IN
ELEGTRONIG
ENGINEERING?

Help keep aircraft on
the straight and narrow

Air traffic has become so congested that complex elec-
tronic techniques are used as an aid in controlling aircraft
both on airways and on airport approaches. As a Tele-
communications Technical Officer lil in the National Air
Traffic Control Service of the Board of Trade, your job
would be to install and maintain various air navigational
and landing aids at civil airports, and communications and
computer systems at radar stations and signals centres.

Because you handle such advanced equipment, you will
receive thorough training. Study for higher qualifications
is encouraged, and this could range from short courses
with financial assistance to full-time study at a university
or technical college.

Pay : (London rates—a little less elsewhere) £1,350 starting
salary at 23, £1,625 at age 28 or over on entry, rising to
£1,810. Within 3 years you could be upgraded, and on a
scale rising to £2,050. A few years after that, you could be
in the salary bracket going up to £2,375, and there are
several higher grades still.

Qualifications: O.N.C. in Engineering, including a Pass in
Electrical Engineering; or equivalent standard of technical
education.

Send for full details and an application form (which must
be returned completed by January 2nd, 1970) to: Civil
Service Commission, 23 Savile Row, London, W1X 2AA,
Please quote $/207/-.

’ 2 2 2 414 4 L 1L L ]

Ww.21.
SENIOR DEVELOPMENT ENGINEER. £1900.

Our clients seek electronics engineer of at least
H.N.C. standard with additional qualifications
in control or digital techniques preferably around
30 years and living. or prepared to work, in the
Hertfordshire area. The applicants should have
shown some administrative ability in project
coordination, possibly in avionics, military control
systems. - or high speed digital control circuits.
Please apply in writing and in strict confidence,
quoting the above reference to:

ELECTRONICS
APPOINTMENTS LTD.

NORMAN HOUSE * 105/109 STRAND - LONDON - W.C.2
TEL - 01-836 5557

(PN P27 722727272 &8

"\
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303 EDGWARE ROAD, LONDON, W.2
HAVE THE FOLLOWING VACANCIES
IN THEIR ORGANISATION

SALES ASSISTANTS

Young man with good general knowledge of elect-
ronic components requlired for our retail sales dept.
Please telephone 723-1008/9 ext. 1

SALES ASSISTANTS

Young man with a good general knowledge of
HIGH FIDELITY EQUIPMENT required for our
recail HI-FI SALES DEPT. Please contact MR.
STEVENS, Telephone 723-6963. 2585

An immediate vacancy occurs at

THE WIRELESS COLLEGE
COLWYN BAY, NORTH WALES

for an additional instructor to assistin preparing students
for P.M.G./M.P.T. examinations. The primary responsis
bility will be the practical instruction on modern marine
radio equipment. Applicants must hold a P.M.G. Certi-
ficate and should have a sound technicsl knowledge.
Recent marine operating and/or teaching experience
is desirable but not essential.

Write in the first instance to the Principal. 2776

SPECIAL OPPORTUNITY

Small company in medical electronics develop-
ment (Richmond, Surrey) offers starting
salary £1 300 to keen man suitable early
directorship. Founder approaching retire-
ment. Self-contained flat available. Phone
01-940 0865 evenings.

2766

SITUATIONS VACANT

A FULL-TIME technical experienced Ssalesman re-
quired for retall sales: write giving detalls of age,
previous experience, salary required to—The Manager,
Henry's Radio, Ltd., 303 Edgware Rd., London, w[62'1

ARE YOU INTERESTED IN HI FI? If so, and you
have some experience of selling in the Retail Radio
Trade, an excellent opportunity awalts you at Telesonic
Lm..241EuswnR0ﬂd.London.N.W.l. Tel.01-3877467. (21
ENTRAL AMERICA: Radio Engineer required to
install and manage broadcasting equipment at new
Radio School to be established at Choluteca, Republic
of Honduras. Challenging post for the adventurous,
trying to get out of the rut] Volunteeér terms: fares,
board, lodging, pocket-money, allowances, — Write :
ClIR/OV, 38 King Street, London, w.c.2. 2737
CHIEP ELECTRONICS TECHNICIAN required to
supervise Electronics Workshops developing and
maintaining electronic equipment for use in the teach-
ing and research laboratories of the Departments of
Electronics and Physics. Salary £1,510—£1.703 p.a.
according to age and experience, Further {nformation
and application form from the Laboratory Superin-
tendent, Departments of Physics and Electronics,
Chelsea College, Manresa Road, London, S.W.3. 277
COLOUR TELEVISION, Multi-National Advertising
Agency require a Technical Assistant, or Assistant
Engineer, to operate and maintain colour television film
scanning equipment, Candidates should be between the
ages of 22 and 30 and should have “C"” ana “Q@"
Telecomms. or equivalent, and preferably with
experience on this type of equipment. Salary is
negotiable. Write to Mr. R. Martin, J. Walter Thompson
Co. Ltd., 40 Berkeley Square, W1X 6AD. (2753
ELECTRON’ICS TECHNICIAN required to assist in the
development, construction and installation of elec-
tronics instruments used in biochemistry. Applicants
should possess O.N.C. or equivalent and be able to
construct and test equipment from circuit diagrams.
Salary according to age and experience in the range of
£1,025 to £1,295 per annum. Supplementary payments
for certain qualifications. Superannuation scheme.
Good conditions of service. Applications in writing to
Departmental Superintendent, Department of Bio-
chemistry, MRC Metabolic Reactions Unit, Imperial
College, London, S.W.7. (3778
ELEC’I‘RONIC TEST ENGINEERS required for work
on a new range of Digital Measuring Equipment
using Silicon Transistors and Microcircuits. Fully
qualified applicants preferred, although proven expe-
rience in electronics would be considered. Prospects
for advancement are good. Weekly stafl status and
salary commensurate with qualifications and experience.
We would welcome applications from ex-service
personnel or those about to leave the services. Please
apply to: The Personnel Manager, Venner Limited,
Kingston By-Pass, New Malden, Surrey. Telephone:
01-942 2442, (2760
P.C. research and development. ELECTRONIC
« ENGINEERS AND TECHNICIANS. Advanced
optical/electronic systems to process text and pictures
tor publication are being developed in the Information
Science and Technology Unit’s laboratory. There are
several immedlate opportunities for: QUALIFIED
ELECTRONIC ENGINEERS to join a team working on
the design and development of systems using computer,
CRT, TV, and optical techniques. Expert knowledge in
at least one of these ls essential. Salarles within the
Development Officer scale, ranging from £1,500 to
£3,500. LABORATORY TECHNICIANS for layout,
construction and testing of prototype _electronic
apparatus. Salary scale up to £1,675. Write for
application form to the Director of R & D, IPC
Laboratories, Wood Lane, Hemel Hempstead, Hert;.
{2748
QUALIFIED ENGINEERS considering emigration to
Australia 1970 required to join new and vigorous firm
of communications consultants. Interviews London and
g}m;:’nxhnm. Brief resumé to Box W.W. 2627, Wireless
orld.
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Tthis is

I Turnover doubled since 1962—now growing faster In the
decimalization rush. Burroughs dominate the U.K. market in
the new terminal computers and accounting machines. A
I wlde variety of machines, an expanding market and a policy
of promotion from within—all mean exciting opportunities,
I for trained electronics engineers, to develop their skills into
the computer field or into the supervisory grades and
I beyond. Join the Burroughs boom —and grow with us.

If you are between 20 and 30, with an electronics qualifica
tion and want to train as a computer engineer —then there's
a job for you with us. With Burroughs, you can find the free-

1 the business machine explosion

dom to develop your talents, open fresh horizons, learn new
skills—on the largest third-generation systems in the World

these are the exciting prospects at Burroughs. In return,
we're offering you 3 weeks' paid holiday, free life assurance
and a contributory pension scheme.

Take a big step now into one of today's development indus-
tries—fill in the coupon and send oft for one of our applica
tion forms. The address is

Bob Timms, Personnel Officer,

Burroughs Machines Limited (Z),

Heathrow House, Cranford, Hounstow, Middlesex.

NAME.
ADDRESS

ww/d22/ian

2680

Hampstead High Fidelity

require the services of a qualifled

SERVICE ENGINEER

He must be conversant with the repair and service
of quality High Fidelity equipment, a useful asset
would be experience with CCTV and Colour TV,
The man we are seeking must be very conscientious,
adaptable and prepared to undertake occasional
fleld work. He will be expected to set up and
organise a completely new service department and
control a small staff.

Applications are Invited in writing giving full decails
of qualifications, experience, etc., and marked for
the attention of P. A. Rispoli, Esq., Hampstead High
Fidelity, 91 Heath Street, London, N.W.3. 2746

UNIVERSITY OF ESSEX
DEPARTMENT OF PHYSICS

SENIOR TECHNICIAN

capable of undertaking either:
(a) System planning and estimating.
(b) tontrol of installation work.

V.H.F. TELEVISION RELAY &
COMMUNAL AERIAL SYSTEMS

We are planning a considerable expansion of our activities and have
the following vacancies:

A SENIOR ENGINEER

to have control of all aspects of systems design, planning, estimating,
installation and commissioning.

Il. ENGINEERS

required for maintenance of electronic
equipment, supervision of equipment
in a teaching laboratory and assistance
to research groups. Candidates should
preferably have H.N.C. or equivalent
qualification in electronics and ex-
perience with modern electronic cir-
cuitry and equipment. Salary range
£1,056-£1,311 with additional allow-
ance for approved higher qualifications.

Applications to the Registrar, Uni-
versity of Essex, Wivenhoe Park,
Colchester, Essex.

2732

or (c) test and commissioning duties.

Candidates for these appointments must have a good background of
practical experience in this field of work, and an up-to-date knowledge
of techniques and equipment.

Applications, which will be treated in strict confidence, should be
sent to:

BRITISH z RELAY

The General Manager,

Special Services Division,

British Relay House,

41, Streatham High Road, S.W.16 2654
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| REDIFFUSION %

Television
Service Management

Applications are invited for vacancies in the North East Region from
mature T.V. Service Managers who are experienced in the operation of a
large scale rental service organisation.

I Applicants must be technically competent and have a strong flair for the
solution of organisational. administrative and personnel problems.

An attractive salary will be offered and a car provided.
Applications please to.

The Chief Engineer,

Rediffusion {(North East) Ltd..

Rediffusion House.

Forth Banks,

Newcastle upon Tyne,

NE1 3RX.

' 2683

BRISTOL POLYTECHNIC
FACULTY OF APPLIED SCIENCE

Applications invited for the following post, duties to commence as soon as possible—

SENIOR TECHNICIAN IN PHYSICS

(Grade T.3)—Ref, No, T698/66/2
to take charge of Nuclear Physics/Radiochemistry Laboratory.

ment conditions of service.

Administrative Officer, Bristol Polytechnic, Ashley Down, Bristol BS7 9BU.
Please quote Ref. No. T698/66/2 in all communications.

Applicants should be over 21 and have qualifications to at least O.N.C. or C. & G, Ordinary Technician standard
and previous laboratory experience. 38-hour, 5-day week with generous holiday and sick pay schemes.
Opportunities for evening work with additional pay. Permanent posts with superannuation under Local Govern-

Salary Scale: £930—£1,095. Scarting salary dependent upon age, qualifications and experience, An additional
£50 or £30 per annum will be paid for appropriate National Certificate and C. & G. qualifications.

Further particulars and application forms (to be returned within fourteen days of this advertiscment) from Chief

2767

LING ALTEC

Customer Services Department

Service Engineers

National Certificate standard.

The Department is responsible for the installation and maintenance of high-power
electronic and mechanical equipment, mainly on customer premises, both in the U.K.
and abroad.

These monthly staff appointments offer an attractive salary and. in addition. the full
use of a Company car.

The Company operates a generous contributory pension scheme, with a holiday
entitlement of three weeks per year.

Applications should be made by letter or telephone
to the Customer Services Manager.

LTV Ling Altec Limited,
Heath Works, Baldock Road. Royston, Herts.
Tel: Royston 2424

These appointments wilt be of interest to electronic engineers who have attained High

2699
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ADIO SCHOOL IN PANAMA: Radlo Technician

required to operate radio school in Santiago de
Veraguas. The school provides an elementary adult
education programme and is now unable to function
for lack of a technician to take charge. Challenging
opportunity to fill a vital need in the development of
rural areas. Volunteer terms: board, lodging, pocket-
money, fares, allowances. Wwrite CIIR/OV 38 King
Street, London, W.C.2. {2770

REDIFON LTD. require fully experienced TELE-
COMMUNICATIONS TEST ENGINEERS and
ELECTRONICS INSPECTORS. Good commencing
salaries. We would particularly welcome enquiries
from ex-Service personnel or personnel about to leave
the Services. Please write giving full detalls to—
The Personnel Manager, Redifon Ltd.. Broomhill Road,
Wandsworth, S.W.18. {26

SENIOR ELECTRONICS TECHNICIANS are required
by the Department of Applied Psychology to support
the development of instrumentation for research work.
Opportunities available for enterprising Technicians to
gain experience in any of the following flelds: Electro-
physiological recording, magnetic tape systems, analogue
computing, digital circuiting and building sbecial peri-
pherals for the departmental on-line PDP 9 computer.
Experience and interest in building or maintaining
equipment in at least one of the above flelds essen-
tial. Salary on the scale £1,026 to £1,280 per annum,
with supplementary payment up to £80 per annum if
approved qualifications held. Five day week. Pension
Scheme. Application Forms from the Staff Officer, The
University of Aston In Birmingham, Gosta Green,
Birmingham 4, quoting reference L/515/W.W. [2739

UNIVERSITY OF SHEFFIELD: CHIEF TECHNICIAN
required in Department of Chemistry to take charge
of Electronics Workshop, concerned with development
and construction of new electronic equipment for re-
search and teaching. and maintenance and repair of
wide range of electronic equipment. Experience neces-
sary, qualifications preferable. Salary £1.385-£1,578 p.a.
Write, stating age. qualifications and experience, to the
Bursar (Ref. B.390), The University, Sheffield SlO[zTN.

27411

WE HAVE VACANCIES for Four Experlenced Test
Engineers in our Production Test Department.
Applicants are preferred who have Experlence of Fault
Finding and Testing of Moblle VHF and UHF Moblle
Equipment. Excellent Opportunities for promotion due
to Expansion Programme. Please apply to Personnel
Manager, Pye Telecommunications Ltd., Cambridge
Works, Halg Road, Cambridge. Tel. Cambridge 51351,
Extn. 327. (ki

ARTICLES ,FOR SALE

R88 malns transformers, £2.10.0; 12/24V carbon pile

voltage regulator units, 30/-; 40 amp. 4-way
terminal blocks. 5/-; Rotax rotary inverters, input 24V
dc. output 115V. 3 phase, 400 Hz. 1-8 amps., £7.10.0;
200 amp. terminals, insulated heads, 8/6. Carriage and
packing extra. Also, high voltage capacitors and in-
sulators in stock. Westover Eleotronic Man. ko
Braidley House, St. Paul's Lane. Bournemouth. Tel.
23944. 21

BRAND NEW ELECTROLYTICS, 15/16 volt, 05, 1,
2, 5, 8, 10, 20, 30, 40, 50, 100, 200 mfds. 8d. Carbon
Film Resistors } watt 5% E12 Serles 10 ohms to
1 Megohm 1/6 dozen, minimum order 7/6, postage 1/-.
The C. R. Supply Co.. 127 Chesterfield Rd.. Shemcld[S.B.

2747

BUILD IT in a DEWBOX quality plastics cabinet.
2 in. X 2} in. X any length. D.E.W. Ltd. (W),
Ringwood Rd., FERNDOWN, Dorset. S.A.E. for leaflet.
Write now—Right now. (&(3

CLOSED CIRCUIT TV Mobile Control Room for sale.
Purchased January 1969 and built by Ampex. The
unit includes 3 Vidicon Cameras by Marcont and full
sound and communication facilities. There is also a
hellcan scan V.T.R. unit and an audio tape recorder on
board, both built by Ampex. Offers should be made to
Television Facilities, Queens Hall, Leeds 1. Loan
Finance avallable. (2738

OPIES of “‘Wireless World'’ from 1954 to 1968; offers
please.—QGrant, The Bungalow, 93 London Road.
Hurst Green, Sussex. {2743

DISC RECORDING UNIT complete with Leak stereo
amplifier, mod. meters. console, motorised swarf
suction unit. spare blank. sapphires, etc., etc. Sugden
cutter unit. Good condition. Best offer over £50.—John
King (Films) Limlted, Film House, 71 East Street,
Brighton, BN1 1NZ. {2749

ERRANTI. AF3, AF5 Bl, OP2, OPMI1{2), OPMs5,

OPMs, OPMl1c, X17, £5 o.n.o. CARRPAGE PAID.—
Norwood, May Hill, Ramsey, l.o.M. {2757

FOR SALE BY TENDER
170,000 Valves

The Commissioners of CUSTOMS AND
EXCISE are offering for sale by competi-
tive tender approx. 170,000 valves in
lots of approx. 1,000.

For further particulars, apply in writing
to:

The Officer, Customs and Excise,
Queen’s Warehouse, Custom House,
Lower Thames St., London, E.C.3,
before January 2nd, 1970. 2751

OW to Use Ex-Govt. Lenses and prisms. Booklets.
Nos. 1 & 2, at 2/6 ea. List Free for S AE. H. W,
ENGLISH, 469 RAYLEIGH RD., HUTTON, BRENT-
WOOD. ESSEX. 87
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ELECTRONIC TECHNICIANS

Ampex Quality Control Department now has vacancies for technicians to be
responsible for fault finding and testing a wide range of Professional Audio

and C.C.T.V. Magnetic Recording Equipment.

Experience gained in the electronic industry, radio or television servicing
would be an advantage or a qualification of O.N.C. standard.

Excellent salaries, three weeks annual holiday, canteen, life assurance,
pension and sickness benefit schemes in operation.

Please write or telephone the Personnel Officer,
Ampex Electronics Limited, Acre Road, Reading,
Telephone Reading 84411.

Berkshire.

2688

PRODUCTION TEST ENGINEER

With experience of valve and transistor
audio equipments, wanted to join Oour senior
staff. 40 hour week. Salary £1,200 per annum,

ASSOCIATED ELECTRONIC ENGINEERS LTD.,

Dalston Gardens, Stanmore, Middlesex.
Tel.: 01-204 2125 2729

RADIO & TELEVISION SERVICING
RADAR THEORY & MAINTENANCE

This private College provides efficient theoretical and practical training in the
above subiects. One-year day courses are available for beginners and shortened
courses for men who have had previous training.

Write for details to: The Secretary, London Electronics College, 20 Penywern
Road, Earls Court, London, S.W.5. Tel.: 01-373 8721. 84

Bath University of Technology

A TECHNICIAN

is required in the School of
Mathematics to assist mainly in
servicing and developing
ANALOGUE AND DIGITAL
COMPUTING devices.
Candidates should have experi-
ence in electronics, should possess
a basic qualification and be com-
petent in elementary workshop
skills.

Salary in the range of £773—
£1,077 per annum, according to
age, experience and qualifications.
Further details and application form
from Registrar (S), The University,

Bath, BA2 7AY, quoting ref. 69/83.
2754

TRANSFORMERS

Working Foreman

for small shop producing
transformers, 20vA-10KvA.

Must be fully experienced, all
stages of production. Com-
mencing salary about £1,200.

Also Young Assistant
with testing experience

S.S. Electronics Limited,
Severalls Avenue,
Chesham, Bucks.

Phone: Chesham 4774

2761

RADIO
OPERATORS

There will be a number of vacancies in the Composite Signals Organisation for
experienced Radio Operators in 1970 and in subsequent years.

Specialist training courses lasting approximately nine months, according to the trainee’s
progress, are held at intervals. Applications are now invited for the course starting
in September 1970.

During training a salary will be paid on the following scale:

Age 21 £800 per annum
. 22 £855 o
- 23 £890 -
. 24 £925 g
. 25 and over £965 .

Free accommodation will be provided at the Training School.
After successful completion of the course, operators will be paid on the Grade 1 scale:

Age 21 £965 per annum
w 22 £1025 -
oy 23 £1085 P
. 24 £1145 v

,» 25 (highest age point) £1215 oo

then by six annual increases to a maximum of £1,650 per annum.

Excellent conditions and good prospects of promotion. Opportunities for service
abroad.

Applicants must normally be under 30 years of age at start of training course and must
have at least two years’ operating experience. Preference given to those who also have
GCE or PMG qualifications.

Interviews will be arranged throughout 1970.

Application forms and further particulars from:

Recruitment Officer, Government Communications Headquarters, Oakley,
Priors Road, CHELTENHAM, Glos., GL52 5AJ.

Telephone No. Cheltenham 21491 Ext. 2270.
92
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NEW FULL SPECIFICATION DEVICES. Integrated
I Circuits complete with data: GE PA230 Audio Pre-

quality low cost plastic transistors: GE 2N5172
NPN 200mW Transistor 1/9 each; ME 0412 PNP 200mW
Transistor 3/9 each; Westinghouse guaranteed plastic
rectifier: IN4820 1-5A 400V 8i Rectifier 32/6 each.
GI W005 1A 50V Full Wave Bridge Si Rectifier 7/6 each.
C.W.0. P. & P. 1/- per order. JEF ELECTRONICS,
York House., 12 York Drive, Grappenhall, Warrington,
Lancs. Mail Order Only. [2750

PYE |
VHF RADIO TELEPHONE

comprising one Base Station
F27AM 25 watts output, and two
‘CAMBRIDGE’ mobile units type
AM10D. Latest transistorised de-
sign—as new and in perfect order,
Cost over E500.

Offered at £320 the lot.

H.P. terms available.

For demonstration call Mr.
K. M. V. Crump, Baldock,
Herts. Tel. 3196. 2752

U_HP KITS and T.V, SERVICE SPARES. Suitable for
Colour: Leading British Makers dual 405/625 six
position push button transistorised tuners £5 b6s. 0d.,
405/625 transistorlsed sound & vislon [IF panels
£3 15s. 0d. incl. circuits and data, P/P 4/6. Basic dual
purpose 405/625 transistorised tuners incl. circuit
£2 10s. 0d.., P/P 4/6. UHF Iist available on request.
UHF tuners, PLESSEY {ncl. valves 55/-, P/P 4/6.
EKCO/FERRANTI 4 position push button type, incl.
valves, leads, knoos £5 10s. 0d., P/P 4/6, SOBELL/
GEC UHF tuner kit Incl, valves, right angle slow
motion drive assy, leads. fittings, knobs, instructions
£5 18s, 6d., P/P 4/8. SOBELL/GEC 405/625 IF & out-
put chassis incl. circuit 33/6, P/P 4/6. Ultra 625 IF
amplifier plus 405/625 switch assy incl. circuit 25/-,
P/P 4/6. New VHF tuners, Cyldon C 20/-, Ekco 283/
330 range 25/-, Pye CTM 13 ch. incremental 25/-, P/P
4/6. Many others available incl. large selection channel
coils. Fireball tuners, used good cond. 30/-. Push
button tuners RGD 612/619 type used good cond. 30/-,
P/P 4/6. LOPTs, 8can colls, Frame outbPut trans-
formers. Mains droppers etc., available for most popu-
lar makes. TV signal boosters transistorised PYE/
Labgear B1/B3, or UHF battery operated 75/-. UHF

mains operated 97/6, UHF masthead 85/-, post free.
THE HAN NAH DAIRY RESEARGH INsTITuTE Enquirles invited, COD despatch avallable. MANOR
SUPPLIES, 64 GOLDERS MANOR DRIVE, LONDON,
N.W.11. CALLERS 589B, HIGH ROAD, N. FINCHLEY,
AYR N.12 (near GRANVILLE RD.). Tel. 01-445 9118. [60

BUSINESS OPPORTUNITIES

INTERNATIONAL AERADIO LTD

TELECOMMUNICATIONS
INSTRUCTOR

Applicants should possess a recognised qualification in telecommunications, e.g. City &
Guilds. ONC. HNC with electroriics. These are desirable gqualifications but personnel with a
sound basic and applied radio theory capability would be considered.

Ex-Services/Civilian personnel who have completed an instructional technique course and have
had instructional experiences in the field of telecommunications would be preferred.

A liking and aptitude for this work is essential together with general experience of UHF, VHF
and HF communications equipment providing fixed and mobile services. Applicants should
also be familiar with Radio Navigational Aid equipment as installed at airports for use by air
craft and ATC personnel. It is inherent that applicants will have a knowledge of solid state
techniques.

This is @ permanent and pensionable position.at our Radio Training School outside Southall
which address is in easy access of surrounding areas. The post offers good career prospects.
Starting salary will be in the region of £1500. Benefits also include membership of an excel-
lent contributory pension and life assurance scheme and substantial rebates on holiday air
fares, after a year's service.

To apply for this position write to

Personnel Officer (Recruitment)
’AL INTERNATIONAL AERADIO LIMITED,
HAYES ROAD, SOUTHALL MIDODLESEX Tel: 574 2411

ELECTRONICS TECHNICIAN PROTOTYPE DEVELOPMENT
! I seek a firm or individual of 3
ASSISTANT EXPERIMENTAL/EXPERIMENTAL OFFICER required for otk i dela, i Pie ity meERae
duties in the Department of Physiology, including servicing of electronic ook i""e;‘“m‘ on s pat.) e
and electrical equipment, construction of special instruments, devising iy, Jil e 5 ot e R
and construction of electrophysiological apparatus. Previous experience mechanism (from specialists) Box No. 2635.
in a physiological laboratory desirable, but not essential.
Qualifications : a degree, H.N.C., N.H.C., Grad. |.E.E.E. or equivalent
in electronics engineering, applied science or applied physics LRl teded el
g g' pp B pp y ° IGNAL generators, oscliloscopes, output meters, wave
Salary: A.E.O.upto £1,208 in a scale to £1,454; voltmeters, frequency meters, multi-range meters,
. etc., etc., in stock.—R, T. & I. Electronics, Ltd., Ash-
E.O. in a scale £1,190 to £2,006. vilié Ol Hall. Ashvilie Rd., London, E.1L. Ley. 4988,
Further particulars may be obtained from the Secretary of P M B e L o B
the Institute, to whom applications, with the names of two e e b Rl ey e
referees, should be submitted by 17th January, 1970. "('i’d"?&ﬁixﬁ%‘”“&?ﬁbﬂ””x&nm Oseliloscops, 10101,
2734 Excellent general condition but may possibly need

recalibrating. £80. (2) Marconl BFO, type TFI195L,
£30. (3) Avo model 7, £15. (4) Evershed Bridge
Megger 500 volt, £20.—Burgess Lane & Co. -
Thornton Ave. Chiswick, London W.4, [2638

RECEIVERS AND AMPLIFIERS--
WE OFFER A SURPLUS AND SECONDHAND
RO Rx3s, etc., ARS8, CR100, BRT400, -G209, 5640,
etc., etc., in stock.—R. T. & I, Electronics, Ltd.,
Ashville Old Hall, Ashville Rd., London, E.11. Ley.
YOUNG ENGINEER &
NEW GRAM AND SOUND

EQUIPMENT

CONSULT first our 76-page: lllustrated equipment
catalogue on Hi-Fi (6/6). Advisory service, generous

the opportunity of working in an up-to-date tape recorder service department on Uher
recording equipment.

i ili i i i i R H terms to membérs. ‘Membership 7/6 p.a.—Audio Supply

b':'he applicant shoulg be fa:mllla'r(wnh thilates.t transtlstorlsed circuitry as well as being e D ety P RosiL® Dndon: e
cha work on such equipment. 01-995 1661, 2

S5, T AR . T ok . . et B e - LASGOW.—Recorders bought, sold, exchanged;
We offer a good salary, non-contributory pension scheme, subsidised canteen cameras, etc., exchanged for recorders or vice-

cpear — Morris. 1 8t., Glas , C.2.
facilities and some local transport. versa.—Victor Morris. 343 Argyle aev, G&

If you are interested, please write giving brief details about your qualifications and

experience to: IP quality, durability matter, consult Britain's oldest

transfer service. Quality records from your suitable
The Personnel Manager, tapes. (Excellent tax-free fund raisers for schools,
churches.) Modern studio facilities with Stelnway
BOSCH LIMITED, Orand. Sound News, 18 Blenhelm Road, London, W4

01-995 1661. 28
Rhodes Way, Watford, Herts. APE to disc transfer, using latest feedback disc

2777 <cutters; EPs from 22/-; s.a.e. leaflet.—Deroy,
High Bank, Hawk 5t., Camforth, Lancs. [0
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VALVES

VALVE cartons by return at keen prices; send 1/-
for all samples and list.—J. & A. Boxmakers, 75a
Godwin St.. Bradford. 1. M

ALVES., To clear Large gquantity ex Admiralty.
CV2127, CV455, CV4055, CV4024. 3/- each, 6 for
12/-. Post pald.-——-GREENE, Fleldings, Poulner, Ring-
wood, Hants. (2740

OR hire CCTV equipment Inciuding cameras,
monitors, video tape recorders and tape—any period.

| e COLOUR TELEVISION

EAK Dynamic Moving Coll Pick-up for L.P. Records.

b mEnnig || RAULTFINDERS & TESTERS

ANTED, types of communications recelvers
and test equipment.—Detalls to R. T. & I.
Electronics, Ltd., Ashville Old Hall, Ashville Rd., Lon-

don, E.11. Ley. 4986. (63 We have a number of vacancies in our Production Test Departments
ANTED: Bruel & Kjaer utomatic frequency f P
: a a T y i
W crpanse Tecoraer” typs' S0 (130571022 30 e for experienced faultfinders and testers.
& Heinletn, CTH ELBOTRONICS. Hoddesdon, Helts. Knowledge of transistor circuitry and experience with Colour Receivers
EhorielfocdesdonifedTon: LTS together with R.T.E.B. Final Certificate or equivalent qualifications
ANTED, televisions, tape recorders, radlograms, e
new valves, transistors, etc.—Stan Willetts, 37 reqmred.
High St., West Bromwich, Staffs. Tel. Wes. 0186. [72 . . .
ANTED: Wireless World 1938 Communication These will be staff appointments with all the expected benefits.
Receiver. Condition immaterial. Box WW 2773 . r
Wireless World. Apphcatlons to:
VALVES WANTED Works Manager,
E buy new valves, transistors and clean new com- 3 H A=3 M
wplonent:, large or small quantities, asll details, Redlffusmn VISIOI'\ Servuce Ltd"
quotation by return.—Walton's Wireless tores, 55
Worcester St., Wolverhampton. 2 (62 Fullers Way South,
CRAP R.F, Heating and Transmitting Valves wanted. .
S TY5-500, TY6-800, TY7-600, ESA 1500, BR 1126. May Chessington, Surrey (near Ace of Spades).
be interested in other types. Good price paid for valves
still under vacuum. Electronic Heat Co. 01-654 Elzlggs Phone: 01-397 5411 83

CAPACITY AVAILABLE

IRTRONICS, Ltd., for coll winding, assembly and
wiring of electronic equipment, transistorised sub-

e Ta. Bithes hos, v e R Londigy AIR FORCE DEPARTMENT

LECTRONIC and Electrical Manufacture and
Assembly. Prototypes and short production runs. RADIO 'ECHNICIANS
East Midlands Instrument Co. Ltd., Summergangs
Lane, Galnsborough, Lincs. Tel. 3260. (88 . - iy i
ETALWORK, all types cabinets, chassls, racks, Starting pay according to age, up to £1,189 p.a. (at age 25) rising to £1,500 p.a. with prospects
etc.,, to your own specification, capacity available of promotion.

for small millilng and capstan work up to 1lin bar.—
PHILPOTT'S METALWORKS, Ltd., Chapman S[!.,
17

Loughborough. -
KILLED WIREMAN, own workshop, seeks out-work. Vacanies at RAF Sealand, Near Chester
) ted/ ] -
W 2'7?:‘;‘"5:1‘::1555 e comec/reely e and RAF Henlow, Bedtordshire

TECHN ICAL TEHENITE Interesting and vital work on RAF radar and radio equipment.

ECOME “Technically Qualified'’ in your spare time,
guaranteed diploma and exam. home-study courses
g‘nymdéf' G’lt.l‘l,l'dsf"a%i.?g hﬁgglymxfgfmffv', Ri'g'f)'.lf,t.'}'; Minimum qualification, 3 years’ training and practical experience in electronics.
Guide—{free.—Chambers College (Dept. 837K), College
House, 29-31 Wrights Lane, Kensington, London. W.8. [16

(T & OUILDS (Electrical, etc.), on “Satistaction 5-day week—good holidays—help with further studies—opportunities for pensionable
or Refund of Fee' terms. Thousands of passes. employment.
For detnulsn otlmode;’n courses in lnll Tbre,nches of ellec- W P — |
trical engineering. electronics, radlo, T.V., automation, i etails to:
etc.; send for 132-page handbook—free.—B.I.E.T. .”t'e oy ureer 4
(Dept. 152K), Aldermaston Court. Aldermaston, ner[ks:i Ministry of Defence, CE3h (Air),
5 i House

ADIO officers see the world. BSea-going and shore gentlhne' ¢ R'

appointments. Tralnee vacancles during 1870, outhampton Row,
Grants avallable. Day and boarding students. Stamp. London, W.C.I.
for prospectus. Wireless College, Colwyn Bay. [80 A li be UK id

ECHNICAL TRAINING IN Radio, TV and Electronics RPIICENtS (MUstDe NSS'CENES: 2685

through world-famous ICS. For details of proven
home-study courses write: ICS, Dept. 443, Intertext
House, Stewarts Road. London, 5.W.8. [24
V and radio A.M.L.LE.R.E., City & Guilds, R.T.E.B.;
certs., etc., on satisfaction or refund of fee terms; ]
thousands of passes; for full detalis of exams and home
training courses (including practical equipment) In all FOR
branches of radio, TV, electronics, etc., write for 132~
page handtook—{ree; please state subject.—British

Institute of Engineering Technology (Dept. 150K),
Aldermaston Court. Aldermaston, Berks. [1s A F E
TUITION

NGINEERS.—A Technlcal Certificate or qualifica-
tion will bring you security and much better pay. H
LA Mooty S7d) much) betcen pdye Winter sports town 50 Kms, from Geneve
AM.ILER.E., AMSE. (Mech. & Ele.). City &

Guilds, A.M.I.M.I. A.I.LOB., and G.C.E. Exams. R A H

Diploma courses in ail branches of Engineering—- International firm for Electronic Measurements
rgech._h Ele%.,u/;uw, &lectronlcs,unadlo. Computers, . 0

raughts, uillding, etc.—For fu detalls write for

FREE_132-page gulde: British Institute of Engineer- IS Seeklng

ing Technology (Dept. 151K), Aldermaston Court,
Aldermaston, Berks. (14

] a ]
INGSTON-UPON-HULL Education Committee.
College of Technology. Principal: E. Jones, M.Sc..
1

F.R.I.C.
FULL-TIME courses for P.M.Q. certificates and the
Radar Maintenance certificate.—Information from

f&lllleae of Technology, Queen’s Gardens, Klngsmn-upo[r;a KnOWIEdge of French for use in measurement apparatus.
Monthly salary £135. Annual holidays, 4 weeks.
ANUALS, cireut 1 sh ex-W.D. - : g
Wireless 'equipment_&nd. inatrimenta roms original Housing facilities.

R.E.M.E. instructions; s.a.e. for list, over 70 types.—

Surrey, CRagpy. 1+ Mot oud, mormen Hestg | ) paply: METRIX B.P. N° 30 — ANNECY 74 — France

EQUIRED 1937 Jones Radio Handbook. Lither- 2733
land, G8CFB, 11 Birch Grove, Chippenham, Wilt-
shire. [2742
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Kinver for Integrated Gircuits

LINEAR INTEGRATED CIRCUITS FOR

POWER TRANSIS- [ 750uH inductors$/-doz. DESK TELEPHONES
TORS Ex Eapt. Sim. } THERMOSTATS. i”

to OC28. 4 for -10/- -2 = 1 x>

p. & p. 1/-. 100 for £10. x §° x 11%, 0.C. above
Post free 120°F. 14a. 250v. 5/-ea.

——

REED SWITCHES
Glass encased, switches operated by external mag- ALL YOUR REQUIREMENTS
net—gold welded contacts.
Minlature, 1lin. long approximately iin.
diameter, Will make and_break up to {A. up to
300 volts. Price 2/6 each. 24/- dozen.
ety “ef‘;rb“lf“w";‘l‘)‘;‘ﬂagggg" Plessey SL403A 3 Watt Audio Amplifier a9/
MINIATURE GLASS NEONS 12/6 doz. |  Only 19/s each. p & . 5/~ G.E. ¥pe PAZ30 Low Level Amlier 2
Two for 39/6 post free. Four G.E. type PA234 1 Watt Audio Amplifier 23
for 70/- post free. G.E. type PA237 2 Watt Audio Amplifier 34
;’t‘::arco:n?)}:?e :t: 21'00“ 4;0};(‘1,8. I:KT;A') E\D;I e:l;g G.E. type PA246 5 Watt Audio Amplifier 57/
state requlrementé. 5} foi' 10/- + 2,'-' D. & D. LARGE CAPACITY RCA type CA3000 D.C. Amplifier 54/9
ELECTROLYTICS. 4iin.. RCA type CA3011 Wide Band Amplifier 20/
T 15 T S S L ] oln. diam. Screw terminals RCA type CA3020 § Watt Wide Band Amplifier 32
9 0A5, 3 0A10, 3 Pot Cores, 26 Resist- Top EALLY, Gessiion ANt RCA type CA3028A Differential/Cascode Amp {120 MHz) 20/-
ors, 14 Capacitors, 3 GET 872, 3 GET facture. Will withstand short RCA type CA3029 Operational Amplifier 65/2
872B, 1 GET 875. All long leaded on Siroult: - Asnarze RCA type CA3035 Ultra High Galn Amplifier -
panels 13” x 4°. 2 for 10/- p. & p. 1/6d. 4.000uF 72V d . g, 7/6 Mullard Type TAA263 A.F. Amplifier 15/9
4 for 20/-. Post free. Sl 2V d.c. wkg. A Mullard Type TAA293 General Purpose Amplifier 21/8
8.300uF 72V d.c. wkg. 7/6 Mullard Type TAA310 Record/Playback Pre-Amplifier . 32/-
e el R e o A e 16.000.F 12V d.c. wkg. 6/- Mullard Type TAA320 MOS L.F. Amplifier 135
10 for 10/~ + 1/6 p. & p. Min. 35 G.E. type 2N5306 Darlington Pair 11/6
gg\;mhmm% 25? lf&l;?l p‘.s& p. 3&{6. nél'n. 0.22 MFD 250V POLYESTERS 5/- doz. G.E. type DI3TI Programmable Unijunction Transistor . 10/8
m[nfug?,o (:;m[sto?gr; 1’00‘()) foll)-~ (360 2.2 MFD 50V TANTALUM 10/- doz. ADD 1/ each to the above lc.s. for data sheets if
+ carr. NEW PLESSEY CAPS required. Data sheets may be purchased separately at
GIANT PANELS 51° X 4° min. 1° x 3° 2000uF 25V d.c. 6/- each 1/6d. each post free. lssued free with SL403A only
20 trnslstors O OOy Inducton: 2 x 44 1,500uF 150V d.c. wkg. 8/- each.
2/-p. & p.
:I\I:)d:sltovﬁeé ot %}loﬁ:ﬂ&s hmiox 250 Resistors } and § watt. 12/8
3 for 25/-, p. & p. 2/- 150 Hi-StabResistors. 1.+ and 1 watt 12/6
DIODES EX E SILI
150 PIV loAlel)’l; for Ig/(?N JUSSETORSE
150 PIV 20Amp 4 for 20/- ACY17 8/8 BC212L  3/9 0c26 9, 2N1308  9/6
b ACY18 4/5 BC213L 3/9 ocas 9/ 2N1309 9/6
KEYTRO N lcs ACY19 5/3 BC214L 4/ 0C35 9 2N2906 13/
QUANTITIES AVAILABLE ’ ACY20 a/6 BCY70 5/4 0C36 9, 2N2924 a/4
EXTRACTOR/BLOWER FANS 52 Earls Court Rd., London, W.8 gevaills BT 0/ ocn 2N2925 573
(Papst) Tel. 01-478 8499 ACY22 2/10 BCY72 4/6 0c72 3/9 2N2926 3/
100 c.f.m. 4% x44x2in. 2800 r.p.m. MAIL ORDER ONLY. Retall and ACY39 18/ BD121% 18/ 0C75 3/9 2N3053 6/8
a%n#ycbm'&la"ﬁ;f‘; e Trade supplied. Export enquiries ACY4D 35 BF184 /6 ocsip 3 2N3055 19/6
the best availlable. Genuine bargain particularly welcome. ACY41 4/4 BF194 7 oc170 3/9 2N3702 3/6
at 50/- each. List price. S.A_E. FOR LIST ACva4 8 BFYS0 5/ ocin 3/9 2N3703 373
ASY28 6/2 BFY51 4/6 2NB96 4/9 2N3704  3/9
ASY27 8/ BFYS52 8 2N697 5/ 2N3705 3/4
ASY28 6/2 BSY3I5A 3/11 2N706 3/3 2N3707 4/
ASY29 8/ MJ481 27/3 2N1132  10/9 2N3708 2/5
8C107 3/3 MJ491 32/11 2N1302 m 2N3819 9/-
8C108 3/- TIP31A 17, 2N1303 yn 2N3820 18/9
8C109 3/3 TIP32A 23/ 2N1304 5/ 2N3826  5/11
BCi182L  3/2 TiIS44 1/9 2N1305 5 2N4058  4/6
8C183L  2/5 TIS49 2/6 2N13068  6/5 2N4059  3/6
8Ci84L 372 TISSO 3/9 2N1307 6/5 40408 14/11
2N2160  Unijunction 14/11
DIODES
AA119 3 0A91 13 1N82A 9/6 15134 5/3
AAY11 2/6 0A202 2 1N87A a/6 15940 V-
AAZ15 3/3 1N34A 4 1N914 2/
BAY38 3/9 1NBO 4/ 1544 1/8
0Aa47 2/ 1NB4 4 15131 3/
VEROBOARD INTERNATIONAL
01 0.5 RECTIFIER HANDBOOKS
245 49 42 HB10 Rectitier Engineering Handbook 16/9
24 x 3% a/2 3/5 HB20 Zener Diode Handbook 16/9
33 'x% 5/6 5/8 HB30 Solar Cell & Photocell Handbook 16/9
31 x3%" 49 3 HB40 SCRHandbook 20/
177 x2§ 10/6
. ~ 177 x 3% 14/8
| ™ 4 Plain Veroboard [Uncoppered}
for Aerials *.© o s
24" x5 a/8 PHOTOCELLS
24" x 3% 3/- IR CS-120 19/8
177 x 2§ 7/6 Muliard Type ORP12 9/
17" x3} 9/8
All over the 5 continents and the 7 seas Bantex erials are helping to (‘:z“e: 5 ‘;;:
maintain reliable communications. Day in and day out. Pin Insertion Toot {0.1) 9/6 ZENER DIODES
Bantex aerials are selected because of their established reputation Pin Insertion Tool (0.15) 9/6 152030 Series (400mW. 3.3v to 15v) 4/8
for reliability. A reputation earmed over many years. Pkt. of 36 pins (0.1) 3/t Z1100-C (1 Watt, 3.9v10 27v) 2711
Pkt. of 36 pins (0.15) 3/
Bantex manufacture all types of marine aerials and for land use they T
have a range of mobile and base station aerials which operate through COMPONENTS CATALOGUE—2/- Post Free (Inland)
all bands and are used by the armed forces. police, taxi networks P & P 1/6 inland, overseas at cost {min. 10/-)
Encindugty: Cash with order please. discounts may be deducted as follows: order over
Although Bantex is best known for glass-fibre aerials with a unique £5—10%: order over £10—15%. Trade orders—net 30 days.
groct:ss fzr high strength. designs for metallic aerials have also been Please send SAE with enquiries. CALLERS WELCOME
eveloped.

Open 9.00 a.m.—12.50 p.m., 2.00 p.m. to 5.00 p.m. Weekdays
and Saturday Mornings 9.00 a.m.—12.50 p.m.

The photograph shows two boats of the Ford team in the 1969 Round
Britain Power Boat Rate. Both used Bantexaerials.

ELECTRONICS LTD
Bantex Ltd. s wamerroan. onoon was STONE LANE - KINVER
Telephone 727 3432/3 Telex 82310 STOURBRIDGE WORCS
Telephone: KINVER 2099

WW—099 FOR FURTHER DETAILS
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NEW ! HSL.700 Mono Transistor Amplifier

A renlly high
tidelity monaural
amplifier with
performance
characteristics
to suit the most
discriminating
listener. 6 tran-
slastor circult
with integrated
preamplifier
assembled on
specia! printed
sub panel. AD-
161-AD162 oper-
ating In symetric-
a! complementary palr. Qutput transformer coupled to 3 ohm
and 15 ohm speaker sockets. Standard phono input sockets.
Full wave bridge rectifier power supply for A.C. mains 200-240 v,
Controls: Bass, Treble, Volumejonfoff. Function selector for
PUL, PU2, Tape, Radio. The HBL.700 |s atrongly coustructed
on rigid steel chassis, bronze hammer ensmel finish, size 94 in. x
8 in. x 4} in. high. Pnrlommnce figures:

Sensitivity—PUL-50 m/v., 56K input Impedmcn

PU2-110. m}v, 1 meg. input Inpedance.

Tape—110 m/v, 1 meg. input impedance.

Radio—110 myv, 1 meg. Input Impedance.
Output power measured at 1 Kc-6.2 watts RM8 into 3 ohms,
5.8 watts RMS8 into 15 obhm. Overall frequency response 30
¢/n-18 Kc/u: Cdntinuously variable tone controle; Basxa, 4 8db
to 12 db at 100 ¢/s. Trebie, + 10db to - 10db at 10 Kc/s.
The H8L.700 has been designed fortrue high Ihlellty reproduction
from Radlo Tuner, Gramophone deck e¢nd Tape Recorder pre
amp but ls also capable of being used In conjunction with &
gultar by connecting to PU1 socket and the peak output power
will then be In the reglon of 15 watts.
Snppllcd ready built and tented, complete with knobs. attractive

front teh panel, long dles (can be

cut to suit your housing requirements), full circuit diagram and
operating instructions. OUR BPECIAL PRICE £7/19/8.
P, & P. 7/8.

BRAND NEW!
PARMEKO MAINS TRANSFORMERS
Primary 110v-250v Secondary 330-0-330v. 100mA and 6.3v.
at 2 amps. 8.3v. at 2 amps nnd 6.3v. at 1 nmp COnsoruuuly
rated. Fully for
vertical or drop through mommnz Overall slu 4Hn x slln. X
3iin. Weight 8lbs, Limited pumber only at 37/8 P, & P, 8/-,

Transistor Stereo 848 Mk. Il
Now using Silicon Transistors In first ive stages on each channel
resulting in even lower nolse level with improved sensitivity. A
really firat-class Hi-Fi SBtereo Amplifier Kit. Uses 14 transistors
giving 8 watts push pull output per channel (16W, mono),
integrated pre-amp. with Bass, Treble and Volume controls.®
Bultable for use with Ceramic or Crystal cartridges. Output stage
for any speakers from 8 to 15 ohms. Compact deslgn, all parts
supplied including drilled metal work. Cir-Kit board, attractive
front panel knobs, wire. solder, nute, bolts—no extras to buy.
Slmple step by step Instructions enable any constructor to build
an ampliller to be proud of. Brief 8pecification: Freq. response
+ 3dB, 20-20,000 ¢fs. Bass boost approx. to 4 12dB. Treble cut
approx. to —16dB. Negative leedhml\ 18dB. over main amp.
Power requirements 25V. at .6 am)»
PRICES: Amplitier Kit £10/10]0, Power Pack Kit £3/0/0;
Cabinet £3/0/0. ALL POST FRE!
Circuit diagram, construction deun- and .parts list (free with
kit) 1/6 (8.A.E.).

SPECIAL OFFER!
HI FI CELESTION SPEAKER UNIT. Bize 8in. x 4in. Powertul
11,000 line magnet with specially treated cone surround. 10-12
ohm impedance. Few oniy st 20/- P, & P. 3/8.

QUALITY RECORD PLAYER AMPLIFIER MK. II

A top-quality record player amplifier employing heavy duty
doubie wound mains transformer. ECC83, EL84, EZ80 valves.
Beparate bass, treble and volume controls Complete with output
transformer matched for 3 ohm speaker. Bize 7in. w. x 3in.d. x.
6in. b. Ready built and tested. PRICE 75/-. P. & P. §/..
ALBO AVAILABLE mounted on board with output tranaformer
and speaker ready to fit into cabinet below. PRICE 97/8.
P. & P. 7/6.

DE LUXE QUALITY PORTABLE R-PLAYER CABINET MK. 2
Uncut motor board size 14} x 12in., clearance 2in. below,
S4in. above. WIill take amplifier above and any B.8,R. or
GARRARD Autochanger or single Plaver Unit (except AT60
or 8P25). Bize 18 x 15 x 8in. PRICE 79/6. Carr. 9/6

3-VALVE AUDIO AMPLIFIER MODEL HA34 MK. II

Designed for Hi-Fi reproduction of
records. A.C. mains operation,
Ready built on plated heavy gauge
metal chassis, size 7§in. w, x din.
d. x 4fin. h. Incorporates EOC83,
EL84, EZ80 vasives. Heavy duty.
double wound mains transformer

and output transforiner matched for
A‘j’ 3 ohm speaker. Separate volume

control and now with improved wide
range tone controls glving bass and treble lift and cut. Negative
feed-hack line. Output 4§ watts. Front-panel can be detuched and
leads éxtended for remote mounting of controts. The HA34 has
been specially designed for us and our quantity order enables us
to offer them complete with knobs, valves, ete., wired and tested
for only £4/15/-. P. & P. 6/-

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished mon-
aural amplifier with an
output of 14 watts from
2 ELB84s in push-pull
Buper reproduction of
both music and speech.
with  negligible bum.
Beparate inputa for mlke
and gram allow records
and announcements to
follow each other. Fuily
shrouded section wound
output transformer to
match 3-150 speaker
and 2 independent voi-
ume controls. and separate bass and treble conlrolu are pmrtded
giving good lift and cut. Valve iine-up: 2 EL84x, ECC83, EF88,
and EZBO rectifier. Bimple instructlon booklet 1/8 (Free with
parta). All parts sold separately. ONLY £7/9/6. P. & P. 8/6.
Also available ready built and tested compicte with standard
input sockets. £9/5/-, P. & P, 84,

HARVERSON SURPLUS CO. LTD.

170 HIGH STREET, MERTON, LONDON, S.W.19
Telephone: 01-540 3985
S.A.E. all enquiries.
Open all day Saturday (Wednesday 1 p.m.)

PLEASE NOTE: P, & P, CHARGES QUOTED APPLY TO U.K.
ONLY. P. & P, ON OVERSEAS ORDERS CHARGED EXTRA.

ELECTRICITY SLOT METER (1/- in slot) for A.C. mains. Fixed
tariff to your requirementa. Buitable for hotels, etc. 200/250 v.
10 A. 80/-, 15 A. 90/-, 20 A. 100/-. PVP. 7/8. Other amperagea
available. Reconditioned as new, 9 years® guarantee.

WIRELESS SET No. 38 A.F.V, Freq. range 7.3 to 8.0 Me/s. Work-
ing range } to 2 miles. 8ize 10§ X 4 x 6jin. Weight 6jlb.
Includes power supply 8lb.—and spare valves and vibrator also
tank aerial with base. £8 per palr or £4 single. P.P. 25/-.
MODERN DESK PHONES, red, green, blue or topaz. 2 tone
grey or black. with internal bell and handset with 0-1 dia.
£4/10/-. P.P. T/8. .

10-WAY PRESS-BUTTON INTER-COM TELEPHONES In Bake-
lite case with junction box handset. Thoroughly overhauled.
Guaranteed. £6/10/- per unit.

20-WAY PRESS-BUTTON INTER-COM TELEPHONES in Bake-
lite case with junction box. Thoroughly overbauled. Guaran-
teed. £7/15/- per unit.

TELEPHONE COILED HAND SET LEADS, 3 core, 5/8. P.P.1/-.
QUARTERLY ELECTRIC CHECK METERS. Reconditioned
as new. 200/250 v. 10 A. 42/6. 15 A. 52/6; 20 A. 57/6. Other
amperages avallable. 2 years’ guarantee. P.P. §/-.

8-BANK UNISELECTOR SWITCHES. 25 contacts, alternate
wiping £2/15/-; 8 bank half wipe £2/15/-; 6 bauk hall wipe.
25 contacts 47/6. P.P. 3/6.

FINAL END SELECTORS. Relays, various callers, also 1%
Recelvers in stock. All for callers only.

23 LISLE ST. (cer20¢9) LONDON W.C.2

Closed Thursday 1 p.m, Open all day Saturday

FANTASTIC
SPEAKER BARGAIN

Famous English. 12 high flux. heavy cone, 10
watts speakar with built-in tweeter. 3 or

15 ohms. 12-month guarantee 39/6

2 tor 70/~ (P. & I. 6/9) (P. & |. 4/9}

NEW RELEASE
HI-FI COLUMN
SPEAKER CABINET

Beautifully ~ made  Suitable .for 7-12"  speakers
Rosewood  fimsh,  Screwed and  glued  Attrective
grey cloth front measures 247 x 137 x 10 with tweetes
hole above. Mark {1 de lwxa model {Cart. 10/:). With

12" speaker as advertised above

£6/5/0 (Canr. 10/). 95/_

LATEST RELEASE!
Nickel Cadmlum

125v 1.6 AH

29/6
18/-
39/6

P &P 1/9oneach
CHARGERS AVAILABLE-send SAE for deteis

4-TRANSISTOR

AUDIO
AMPLIFIER
{1 watt)
27/6
W X2 X
Output 8 o1 18 ohms
P&P 13 oneach

TAPE SPLICER/
EDITOR 19/8
FP&P 118 on sach

ELECTRAMA o0cpc wwsz. 15 High St Haisham, Sussex

VACUUM

OVENS, PUMPS, PLANT, GAUGES, FURNACES,

ETC., GENERAL SCIENTIFIC EQUIPMENT

EX-STOCK, RECORDERS, PYROMETERS, OVENS,
R. F. HEATERS. FREE CATALOGUE,

V. N. BARRETT & CO. LTD.

| MAYO ROAD, CROYDON,
CRO 2QP. 01-684 9917-8-9

WANTED—

Redundant or Surplus_ stocks of Transformer

materials (Laminations, C, cores, Copper wire, etc. ;

Eleclromc Components (Transistors, Diodes, etc.
P.V.C. Wires and Cables, Bakelite sheet, etc., etc.

Good prices paid
J. BLACK

44 Green Lane, Hendon, N.W.4
Tel. 01-203 1855 and 3033

EXCLUSIVE OFFER
AMPEX

MODEL FR-100 A
DATA TAPE

RECORDER-REPRODUCERS

COMPLETELY FIT‘I‘ED IN 8 'I’( TOTALLY ENCLOSED

CABINETS with

electronic trequency control Illd all Power Suvplla.

SIX SPEEDS 1}°, 31", 7}°,
57, 30" and 60 per second.

XINTERCHANGEABLE
HEADS.
% 1° TAPE, 5 TRACKS.

UOP TO 14 REEL
CAPACITY.

#DC-FM-PCM-NRZ
SYSTEMS.

+DC to 30,000 oycles.

+ UP TO 10,000 Pulse Rats.
DRIFT FREE WITHIN 1%,
:;SEBVO CONTROL to 0.75

ATRACK TIMING Su/a.
YrACCURACY 10% per week.
«ELECTRONICS IN
MODULES FRONT ACCESS
TO ALL PARTS.

S POWER INPUT 105/128v 48 to 500 ajo.

Y Made in U.S.A. these tine units cost the
Government £8,000 esch before devaluation.

Full details on application.

Amerioan

FREE

available—keep One by you.

40-paxe list of over 1.000 different items in atock

*Coums R-380 Communications Becelvon

0.5/30.0 m/os
YrHotfman CV-157 ISB SSB Couverte

*Mnckly 128 AY L.F. Receivers 151600 Kes. .

wEM.I. Tape Reccrders BTR. .

% Weston 2{-D.B. Meters 10[+0 R § i

%E.E.8 Telephones -

% Whartdale SFB-3 Londlpenken walnat |

wR.C.A. 6 ft. Enclosed 19° Cabinets open tront
with door.

+Du Kane 6 tt. @ in. Enclosed 19° Cabinets
open tront with door.

*‘\!owmll 5 1. ditto recessed 19" mounts and

*Cudlemok mucrophonns with pmh to talk
. L T ey e ey S o

wR.C.A. 5820 Image Orthicons

Yrlattice lightweight steel lnluxular Aerial
Masts 12 to 18 inch sides up to 200 . high

£12

£2
£55

Accordlog
to height

»
I
>
cC © © © Ccoooooo

WANTED VIDEO TAPE
Good price paid

*Vlhvovx 20 wait 12° loudspeakers.
% 1.0, Testers with plug boards. . -
Y Williamson Amplifiers B
wE.M.I. WM-3 Measuring Olcﬂlo-copu e
Y Marconi TP-1055 Noise Messuring Sets
%54 inch. dia, Meteorological Balloous. -p
Y Micrometer Wavemeters General Electric
800/1530 and 1530/4000 m/es...... each
%455 k/cs Mechanizal Band Pass Filters ...
%1° New Magnetic Recording Tape made hy
E.M.IL (U8A) 3600 ft oa N.A.B. 8pool
1rl' TUsed ditto “"Scotch’ Brand 4800 ft.
pes .001 m/m
YColiaro Transcription Turntables.
#Colline 500 w. Radio Telephone Trans-
mitters Autotune 2 to 18 m/es 230v.
iDput Bew .....i.ciniainiiiaanas
8 Track Data mxh Speed Tlpe nnden
v Mason Illuminsted Drawing Tables 50° x 38°
Y Stelma Telegraph Distortion Moaitors. .....
Y Teletype Model 14 Tape Puaches........
+*TS-497/URR Sigral Generators £/400 mlcl
Y Sarah Trans/Receivers and Aerials .
*Freiz Alrport “Weather Man" 'ﬁul: 3
%75 toot high Laitice Triangular Wind ap

Masts .o.coinvinaninionaenan .
% Uniselectors 10 bank 25 way full wlpa ox,
new

Y Precision 'ﬂnml Fﬂter Umt: new. . .
Y Marconi HR.22 S§B Receivers 2/32 m/c!
YAvo Geiger Counters gew....... B

Carriageextra at coll on lll nbove.

All goods are ex-Government stores.

We have a large quantity of ** bits and

we canuot list—please send us your reguirements
we can probably help—all enquiries answered.

pleces

P. HARRIS

ORGANFORD — DORSET

BHI6 6ER
WESTBOURNE 65051
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19 set Circuit and Notes .. . e .. 8/gpip6d.

1155 set Circuit and Notes .. i Pyt .. 6/8pjpéd.

H.R.0. Technical Instructions = - .. 5/8 p/p8d.

38 set Technical Instructions . " .. b/gplped.

I c s IN RADIO, TELEVISION AND ||:=zwmnems @ oo o gime

7 88 set Technical Instructiona " e - - plp 6d.

BC.221 Circuit and Notes .. Fa " .. bi6 pip 8d.

Wavemeter Class D Tech. Inst. ord ad .. bigpip8d.

18 set Circuit and Notes .. = ¥ .. b/@plped.

E I- E CTR 0 N I c E N G I N E E R I N G B ‘lgg‘,’g“;s'é‘l;vc‘l'f“‘;"g"g“"" e 1%’,“ g;g g

. e . . a r . o it an 0 e . .. - .

First-class opportunities in Radio and Electronics await the | C S trained man. Let B.1o7 Ciroult and Nobes .o .o .. e 17-95933-

I C S train YOU for a well-paid post in this expanding field. 82 vet Curoutt aod Nover . 1gg DD ed:

| C S courses offer the keen, ambitious man the opportunity to acquire, quickly and DTt B em P 1i0s. OB S0 BO sl BOLoT,
easily. the specialized training, so essential to success. Diploma courses in Radio/ L

i i ici i i : Colour Code Ind , p/p 6d.
TV Engineering and Servicing., Electronics, Computers, etc. Expert coaching for: our eS?A.‘E‘.'o;ngt!en}’llpenqu\rlu o
* C.8& G.TELECOMMUNICATION TECHNICIANS' CERTS. Hpiie S mpip s U ol
atl order only lo
* C.&G.ELECTRONIC SERVICING. INSTRUCTIONAL HANDBOOK SUPPLIES
% R.T.E.B.RADIOAND TV SERVICING CERTIFICATE. Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8
* RADIO AMATEURS' EXAMINATION.

% P.M.G.CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached unti! Successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own 5-valve receiver, transistor portable, signal generator, multi-meter
and valve volt meter— all under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your career.

Full details of | C S courses in Radio. Television and Electronics will be sent to you
by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

WE PURCHASE

COMPUTERS, TAPE READERS AND ANY
SCIENTIFIC TEST EQUIPMENT. PLUGS
AND SOCKETS, MOTORS, TRANSISTORS,
RESISTORS, CAPACITORS, POTENTIO-
METERS, RELAYS TRANSFORMERS, ETC,

ELECTRONIC BROKERS LTD.
49 Pancras Road, London, N.W.1. 01-837 7781

f"_""T""_'; _______ E "_l ________ 11l GEARED MOTORS
| nternational Correspondence Schools | i |
INTERNATIONAL | {Dept. 230). Intertext House. Stewarts Road, 1 Mlcro§W|tches, Tlme.rs, el
i London, S.W.8. | Potentiometers, Capacitors, all new
| | 6d. stamp for catalogue.
0 ONDENCE R
RRESP | name TAaX ce : F. HOLFORD & CO.
SCHOOLS i BlockiCapitale/szse | 6 IMPERIAL SQUARE, CHELTENHAM
[ |
j ADDRESS "
! I | | FOR YOUR...
A WHOLE WORLD : : SYNCHRO & SERVO
REQUIREMENTS!
OF KNOWLEDGE; : o 1 SERVO & ELECTRONIC SALES LTD.
AWAITS YOU! (A ey el N S A 3 | | 43 HIGH ST.,ORPINGTON,KENT. Te:31066, 33976

Also at CROYDON. Tel: 01-688 1512
and LYDD, KENT. Tel: LYDD 252

AMERICAN

TEST ANO COMMUNICATIONS EQUIPMENT
% GENERAL CATALOGUE ANJ104 1/6 ¥
Manuals offered for most U.S. equipments

SUTTON ELECTRONICS

LAWSON BRAND NEW
TELEVISION TUBES

12° Types £4.10.0 The continually increasing demand for tubes of the very Salthouse. Nr. Holt. Norfolk. Cley 289
14 Types £4.19.0 highest performance and reliability is now being met by

17 Types £5.19.0 the new Lawson * Century 99" range of C.R.T.s. —

19 Types £6.19.0 *“ Century 99" are absolutely brand new tubes

21” Types £7.15.0 throughout manufactured by Britain’s largest C.R.T.

- manufacturers. They are guaranteed to give absolutely
23" Types £9.10.0 superb performance with needle sharp definition screens
19 Panorama £8.10.0 of the very latest type giving maximun Contrast and

23” Panorama £11.10.0 Light output; together with high reliability and very LAwsoN
19 Twin Panel £9.17.6 long life.

23° Twin Panel £12.10.0 “Century 99 are a complete range of tubes in all TUBES
Carrh X sizes for all British sers manufactured 1947-1968.
arrlage and insurance Complete fitting instructions are supplied with 18 CHURCHDOWN ROAD
127-19"—1216 every tube. MALVERN, WORCS.
21°-23"—15/0 2 YEARS FULL REPLACEMENT GUARANTEE Tel. MAL 2100
WW—100 FOR FURTHER DETAILS LOCATOR

Techmation Limited
i 58 Edgware Way Edgware

Middx Tel 01-958 5636
BAILEY 30 WATT AMPLIFIER WE BUY R & R RADIO
10 Tr's as spec’d and Fibreglass Pcb £6.7.6 d i R
20 Te's as spec’'d and 2 Fibreglass Pcb's £12.10.0 any.t” e of radio, televxsxon,:‘.nfl electr(])mc 51 Burnley Road, Rawtenstall
BC125/126/40361 11/6 40362 15/6 equipment, components, meters, plugs Rossendale, Lancs
MJ481_ 25/6 MPF103 8/6 1491  28)- and sockets, valves and transistors, cables, Tel.: Rossendale 3152
RI-R27 (5% low noise) & P. 10/6 CI-C6 (Mullard) 7/6 electrical appliances, copper wire, screws, ;
Mullard C431 2500mFd/64vw with clip 15/ ts. et The larger the quantity the VALVES BOXED, TESTED & GUARANTEED
Ali H/Sink (Drilted 2 X TO3) 4 X 43 in 10/- gu S5 CW € P g b qh y BT 3 EBCAl 45 P8l 36
LINSLEY HOOD CLASS A AMP O R ot 5 A xmx. e S
. ECC82 3/- PCF80 3/- PYS2  3/-
Be BED Flod B S ORI A Broadfields & Mayco Disposals, ECLBO ::’2 szgz 3;6 'E.JFI293I 4/6
et .F. R's 5/- et 5 Capacitors 22/ F80 PCL82 4/~ 5/-
MJ480 (Matched for <0.1% T.H.D.)  per pair 42/6 21 Lodge Lane, London, N.12 EF8S 3/ PCLE3  4/- 0F5  2/6
MI481 (Matched for <0.1% T.H.D.) per pair 52/6 EFI83  3/6 PCL84 5/- 30L1S 5/
2N3906/2N4058/2N697/2N 1613 6/6 BCI09 3/6 RING 445 2713 EFI84  3/6 PL36 5/~ 30PI12  4/6
Pair of H/Sinks as spec'd for Mono 5 x 4in.  21/- EY86  4/- PL8I 4= 30CI5  §/-
Lektrokit Pinboard 4 X 41 in.. pins & Layout  5/6 445 0749 EL4I 5/= PL83 4/= 30PLI3 5/6
MJ480 16/6  Hunes KA|12BT 2500mFd/SOvw 12/6 EZ40  4/6 PY33  5/- 30PLI4 5/6
1250mFd40vw 9/~ 250mFd/S0vw 3/- 500mFd/50vw 5/9 958 7624 POST, ONE VALVE 9d. TWO TO SIX 6d.
A.IFACTORS,72 BLAKE ROAD,STAPLEFORD,NOTTS, OVER SIX POST PAID.
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MAINS

ynector

A REVOLUTIONARY NEW PRODUCT

cuts

It's"the Newest. Safest and

Quickest way to connect

Electrical Equipment

to the mains

No  plugs—no  sockéts—no  risk

of bare wires. To connect anything

electrical. from an -oscilloscope to
an electric drill. simply open the fuse housing, depress the
keys. ingert the wires and close the housing. A neon light
on the front of the Keynector glows to indicate proper
connection. Multi-parallel connections can be made up
to 13 amps. Keys are colour coded and lettered LEN for
quick identification. The Keynector casing is #n two-tone
plastic and measures Sin. x 3in. x I}in. Please send for
further infarmation.

issued by

E.B. INSTRUMENTS
DIVISION OF ELECTRONIC BROKERS LTC.

49-53 Pancras Road. London, N.W.1. Telephone: 01-837 7781

BAKER MAJOR £8

30-14,500 c.p.s., Hi-Fi double cone,
woofer and tweeter cone together
with a BAKER ceramic magnet
assembly having a flux density of
14,000 gauss and a total flux of
145,000 M lls, Bass r
45 c.p.s. Rated 20 watts. Voice coils
2 available 3 or 8 or 15 ohms. Price £8,
ﬁ or Module kit, 30-17,000 c.p.s. with
tweeter, crossover, baffle and
4 Instructions. £10.19.6

LOUDSPEAKER CABINET WADDING
18 in. wide, 2/6 ft.

ELECTRIC MOTORS
(120v. or 240v. A.C.)
Clockwise 1,200 R.P.M. off load
Heavy duty 4 pole SOmA.
Spindie ' X 3/20 in. diameter.
Size 2§ x 24X [ in.
BARGAIN P
PRICE 17/6 ;72

TRANSISTOR AMPLIFIER
WITH LOUDSPEAKER

A selfcontained portable |
minl p.aa. system. Many
uses—Parties, Baby Alarm,
Intercom fcl-phono or
Record bllyor Amplifier. i
Attractive rexine covered H oot
cabinet size (2x9x4 in., 4 ®
with powerful 7 x4 In. »

speaker and four gransistor

one watt power amplifier.

Uses PP9 battery. Brand Allfor
new in Maker's carton with only 75 = Post 4/6

-

GRARADAA JI!

fult maker's guarantee.

Smart plastic cabinet speaker with 20ft.

lead for transistor radio, intercom, mains

RETURN OF POST DESPATCH — CALLERS WELCOME
HI-FI STOCKISTS —SALES — SERVICE—SPARES

» THE INSTANT BULK TAPE
ERASER AND RECORDING HEAD
L DEMAGNETISER
“g S 42/6
radio, tape recorder, etc. 30/_ ;7:(
RADIO COMPONENT SPECIALISTS

EXTENSION SPEAKER % i
Size: 74in. x Sfin. x 3in.
337 WHITEHORSE ROAD, CROYDON. Tel: 01-684 1665

all3

Thanks to a bulk purchase
we can offer

BRAND NEW

P.V.C. POLYESTER & MYLAR
RECORDING TAPES

Manufactured by the world-famous reputable
British tape firm, our tap€s are boxed in polythene
and have fitted leaders, etc. Their quality is as
good as any other on the market, In no way are
the tapes faulty and are not to be confused with
imported, used or sub-standard tapes. 24-hour
despatch service.

Should goods not meet with full approval, purchase
price and postage will be refunded.

$.P {Jin. 160fe. 2/~ Sin. 600fe.  6/-
*Fe LSin. 900fc. B8/~ Zin. 1,200f. 9/

3in, 225f.  2/6 Sin. S00fc. 8/6
L.P. {S}in. 1,200fc. 10/~ 7in. 1,800fc. 13/

D.P 3in, 350fc.  4/6 Sin. 1,200fc. 12/-
e L 5%n. 1,800fc. 16/~ 7in. 2,400fc. 20/-

Postage on all orders 1/6

COMPACT TAPE CASETTES AT
HALF PRICE
60, 90, and 120 minutes playing time, in original

fastic library boxes.
:‘IC 60 9/= each. MC 90 12/6 each, MC 120 18/3 each.

STARMAN TAPES

28 LINKSCROFT AVENUE
ASHFORD, MIDDX.
Ashford 53020

WW—101 FOR FURTHER DETAILS

Would IC’s eat into YOUR pocket ?

If you think that IC’s are still too expensive for your

930 Series DTL:-

ST 930
ST 962
ST 946
ST 936
ST 951
ST 945

Dual 4-input gate
Triple 3-input gate
Quad 2-input gate
Hex inverter

equipment design - read on

9/6
9/6
8/6
9/6

devices.
e.g.

These IC’s are completely compatible with
other manufacturers DTL and TTL, and
meet the full electronic spec for 930 series

Gated monostable
Clocked R-S/J-K flip-flop 12/-

typ
4.5MHz toggle rate typ
Power Dissipation:- 40mW per package typ
Temperature Range:- 0 to +75°C
Fan Out: 8

*Dual in line Packages.

*Linear Devices also available.

*Data Sheets for S.A.E.

*Quotations for Quantities available
on request.

13/- gates:- 25 ns propagation delay

flip flops:-

include 1/6 postage & packing per order below £5

Simpson Taylor and Company Limited
Bryans, Newtongrange, Dalkeith, Scotland

WW—098 FOR FURTHER DETAILS
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TRANSFORMER LAMINATIONS enor-
mous range in Radiometal, Mumetal and
H.C.R., also “C’* & "’E’’ cores. Case and
Frame assembilies.

CONNECTING WIRES

Large selection of stranded single p.v.c.
covered Wire 7/0048, 7/0076, 14/0076 etc.
P.T.F.E. covered Wire, and Silicon rubber
covered wire, etc.

J. Black

OFFICE: 44 GREEN LANE, HENDON, N.W.4
Tel: 01-203 1855. 01-203 3033
STORES: 30 BARRETTS GROVE, N.16
Tel: 01-254 1991

4 vout
RECTRICITY

ANYWHERE

BEST EVER 200/240 VOLT “MAINS SUPPLY FROM
12 VOLT CAR BATTERY. Exclusive World Scoop Purchase.
The fabulous Mk.2D American Heavy Duty Dynamotor
Unit with a massive 220 watt output and giving the most
brillant 200/240 volt performance of ali time. Marvellous
tor Television, Orills, Power Toois, Mains Lighting, AC
Fluorescent Lighting and all 200/240 volt Universal AC/DC
mains i Made at di cost for U.S.A. Govt.
by Delco-Remy. This fi hi is b b

elsewhere. Brand New and Fully Tested only £4.19.6 +
10/6 postage. C.0.D. with pleasure. Money back if not
delighted. Please ‘send s.a.e. lor interesting illustrated
details. Dept. W.W., STANFORD ELECTRONICS, Rear
Derby Rd., North Promenade, Blackpool, Lancashire.

INDEX TO ADVERTISERS
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CLEARWAY
to lower

production costs
with

ADCOLA

Precision Tools

For increased efficiency find out more about
our extensive range of ADCOLA Soldering
Equipment—and we provide:

% THREE DAY REPAIR SERVICE % INTER-
CHANGEABLE BITS—STOCK ITEMS %
SPECIAL TEMPERATURES AVAILABLE AT
NO EXTRA COST.

ADCOLA TOOLS have been designed in co-
operation with industry and developed to
serve a wide range of applications. There
is an ADCOLA Tool to meet your specific
requirement. Find out more about our ex-
tensive range of efficient, robust soldering
equipment.

4 No. 107. GENERAL ASSEMBLY TYPE

Fill in the coupon to get your copy of
our latest brochure:

ADCOLA PRODUCTS LTD .iDCO L_I‘_\.

Adcola House - Gauden Road ° London - SW4
Tel. 01-622 0291/3 Grams: Soljoint, London SW4

oege rrave mecat

Please rush me a copy of your latest brochure:

|
|
|
COMPANY ..o R 1
|
|
|
]
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present a complete range
* of compatible Multicore

pmdul:ts I'nr

EXTRUSOL,

P
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High Purity
Extruded
Solder

provides the most
economical soldering. Its
high purity and freedom
from oxides, sulphides
and other undesirable
elements resultin the
following advantages :—

® Less dross on initial
melting.

® More soldered joints
per pound of solder
purchased.

@ Lessre;ect joints.

® Improved wetting
of electronic
components
& printed circuit
boards.

© More uniform results.

All Extrusol is completely
protected by plastic film
packaging from the
moment of manufacture
until itis used. Available
in bars and pellets. Can
be released under AID
authority and supplied
to USA QQ-S-571d.

PC.2 MULTICORE
TARNISH REMOVER

removes tarnishes and
inorganic residues as the
second half of a pre-
cleaning process before
soldering. It leaves the
copper unaffected.

PC.90 MULTICORE
PEELOFF SOLDER
RESIST

is a temporary solder
resist which can be
peeled off with tweezers
after soldering, leaving
the original clean surface.
It can be used for
masking gold plated
edge connections and
holes to which heat
sensitive or other
components must be
added later.

PC.41 MULTICORE
ANTI-OXIDANT
SOLDER COVER

which forms a liquid
cover on the solder bath
either side of the solder
wave, largely preventing
the formation of dross.

A typical Printed Circuit Soldering Process
might contain some or all of these stages:

nEmOvE

LY CONTAMINANTS]

o remuanEny

$0LOE R woincone [
SOLVENT
cLEanER

wPROVE
BOLOERABILITY,
i TH PC 8O wiTH PC
MULTICORE

asvL v PC 50 APPLY PC 104
MULTICORE MUL TICORE
lod PEELOFS |l ACTIVATED
SOLOER suRsact
[TT1}4
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PC.80 MULTICORE
SCLVENT CLEANER

removes organic
contaminants such as
grease, perspiration and
residues of organic
solutions from prior
processes, as a pre-
cleaning process before
soldering. Itis also very
efficient in removing
rosin-based flux
residues after soldering.

PC.10A MULTICORE
ACTIVATED
SURFACE
PRESERVATIVE

is a pre-soldering coating
for preserving the clean
surfaces established by
the PC.80 Multicore
Solvent Cleaner and
PC.2 Multicore Tarnish
Remover. PC.10A does
not need to be removed
before soldering and in
fact contributes to the
efficiency of the
soldering precess.
PC.10A should be used
wheneverthereis a
delay betvween cleaning
and soldering.

$TORAGE
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Gallon Containers

All liquid chemicals and fluxes
lied in 1 gallon polyth

‘easy pouring’ containers, with

carrying handle.

ey
| ren
o
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Aerosols

PC.21A, PC.25and PC.52
available in 16 0z.
aerosol sprays.

SEVEN STANDARD
MULTICORELIQUID
FLUXES

are now available, five
of which are new :
PC.21A Multicore Non-
Corrpstve Liquid Flux is
normally recommended
for wave, dip. brush,
spray and roller flux
application methods.
PC.25 Multicore Rosin
Foam Flux is designed
for foam fluxing and
exhibits an unusually
stable foam with a fine
bubble size.
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nlnonl RESIDUE
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LOER | [muLTiconl
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PC.52 MULTICORE
PROTECTIVE
COATING

is a lacquer which
should be applied after
soldering for protecting
printed circuits from
deterioration or failure
in service. It can easily
be soldered through

if modifications or
repairs are necessary at
alater date.

.gsECT
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