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in a modern radio link station
all equipment must be to a
uniformly high standard of
quality. A transmitter with high
stability synthesizer frequency
control must be matched with
an equally stable receiver. STC
supplies HF equipment to

this standard.

The QT.3-A/4 (7-10 kW) and
QT.8-A (20-30 kW) are ISB,
DSB and general purpose

Complements in communications

linear amplifiers for telephony
and single or multi-channel
telegraphy.

The fully transistorized RX.11
receiver has a stability of 1in 10
per week, and is held in tune to
1Hz by motorized a.f.c. Both
transmitters and receiver have
facilities for autotune with local
or remote control.

All equipments, including
ancillaries, are designed for

world-wide telecommunications and electronics

RX.11 RECEIVER

exceptional reliability and
maintainability. Maximum ease
of operation is combined with
minimum need for servicing.
For further details, write, phone
or telex Standard Telephones
and Cables Limited, Radio
Division, Oakleigh Road,

New Southgate, London N.11,
England. Telephone ENTerprise
1234, Telex 261912,

8712t
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Miniature Silicon Planar Switching Diodes

High-speed switching, low- 1N4148
capacity diodes for computer and 1N4154

general industrial applications.
ACTUAL S1ZE

L

Silicon NPN Planar Epoxy Transistors

Low-noise pre-amplifiers. 2N3391A
BC150

General purpose DC and 2N3391
low frequency 2N3393
amplifiers and 2N3394
oscillators. 2N2923

E 2N2924
2N2925
2N2926
BC151

p | d
Siticon NPN Planar
Epitaxial Epoxy Transistors

L £
Audio and relay driver 2N3402
applications and 2N3404
switching circuits. 2N3414
\Y from 25 to 50V, 2N3416

CEO max
BC152
BC175

planar

VHF/RF types suitable for
entertainment and
communications AM or

Brimar can offer immediate delivery of a range of Silicon Planar Devices

praduced for the first time in Great Britain in their new Silicon Planar plant at Brimsdown. The range
includes transistors and diodes suitable for industrial and electronics applications. Thyristors are also
available. Made to uncompromising standards, they are readily available in large guantities at the keenest
prices. Ask for technical details and descriptive literature.
Manufacturers’ enquiries only, please —to:

Thorn-A.E.l. Radio Valves & Tubes Limited
7 Soho Square, London W.1. Telephone: GERrard 5233
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The Wisdom of the Specialist

WHAT are we to do about specialization? The problem is particularly acute in elec-
tronics, with its exponential rate of development. The danger is, of course, that the
individual specialists (as represented, for example, by the professional groups of the
institutions) are becoming so isolated from each other that communication between them
may break down altogether. Then there is the law of diminishing returns from their
efforts, expressed by the cynical old adage: “a specialist is a man who learns more and
more about less and less until he ends by knowing everything about nothing.” But
we must have people working at the frontiers. Specialization is the price we have to
pay for excellence.

Fortunately there are several negative-feedback mechanisms opposing the gain in
specialization.  Advanced techniques tend to become absorbed in general practice
and eventually are superseded by others. The people working on them consequently
have to shift their ground—or perhaps move to entirely different fields if economic
pressure is severe enough—and so, by force of circumstances, broaden their knowledge.
At the same time the natural tendency of the human mind to categorize new knowledge
and form generalizations ensures that the theory arising from a new technique becomes
integrated with an existing body of theory. Then, by the nature of engineering it is
often necessary for specialists to work together on the building of a system. The com-
munication barriers are broken down by the sheer necessity of making the thing work.

Systems engineering could, in fact, be the means of building bridges between the
different islands of technology. It would be nice to think that systems theory (engineer-
ing theory independent of particular kinds of hardware) is doing this already. But,
ironically, systems theory has itself become the province of specialists of the most
exclusive kind—academics and like-minded people who get intellectual satisfaction in
creating for themselves closed little worlds of pure abstraction by cleansing engineering
techniques from the contamination of the crude business of making things work.
Control theory and network theory are two notorious examples. In such circum-
stances systems studies are not likely to be very successful in achieving integration.
However, one lives in hope.

The educational world is, of course, very much aware of the problems of speciali-
zation. Unfortunately educationists seem to be tackling it in a way which goes against
human experience and is therefore unlikely to be successful. They take the view that
the student ought to have a broad basic training in principles common to all engineering
before he becomes a specialist, so that he will be well equipped to cope with any
situations he may have to face in the future—hence the C.E.I’s common examination
for membership of its 13 constituent institutions. But how much of this initial broad
training will really stick? Human beings, from the moment they are born, acquire
knowledge and wisdom by progressing in easy stages from the particular and concrete
(¢.g. how to get food and comfort) to the general and abstract (e.g. studying philosophy).
If you try to teach them general principles before you have given them a multitude of
practical examples—try to put the wisdom before the knowledge—you will get nowhere.

The intelligent electronics specialist discovers with delight that he can use the
narrow but familiar concepts of his own field as analogies to help him understand more
general phenomena in physics and mechanics. Such flashes of insight, in which one
suddenly bscomes aware of relationships between different worlds, are the stuff of
which true education is made. It is this knowledge possessed by the mature specialist
which provides one of the richest soils for developing the wisdom that is supposed to
characterize the complete engineer. Perhaps one day our educators will find the means
for developing it. Meanwhile the specialists must continue, officially, as specialists.

WIRELESS WORLD, MARCH 1967 105
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Colour Receiver Techniques-3

A Million Spots Before Your Eyes

A LOOK AT THE PICTURE TUBE IN A MODERN COLOUR TELEVISION RECEIVER
7O SEE HOW IT WORKS AND HOW IT IS DRIVEN BY THE RECEIVER ITSELF

By T. D. TOWERS*, m.B.E.

INCE J. L. Baird set up his first flickering colour-tele~
vision demonstration in 1928, many forms of display
have been proposed but only one has achieved common

commercial use. This in the * shadow-mask ” cathode-~
ray tube to be described below. If you are interested in
the other types, you will find a full account io “ Funda-
mentals of Display Systems > by H. H. Poole, Macmillan,
1966.

You can get an idea of what the colour tube in a

commercial receiver looks like from Fig. 1. A typical
modern commercial tube on its own is shown in Fig. 1.a)
while in Fig. 1 (b) it appears fitted with the various

accessories that will be mounted on it in the receiver.
Fig. 2 illustrates the principles on which this type of
tube operates. Basically, as Fig. 2 (a) shows, three clec-
tron guns in the tube neck fire separate electron beams
towards a phosphor coating on the inside of the front
glass screen. (Many will recognise this as a refinement
of the monochrome picture tube where

X

\\Ltd’iRAL BLUE
. CONVERGENCE COILS,
\ MAGNET & POLEPIECES ASSEMBLY

PURITY MAGNETS

. RADIAL CONVERGENCE COILS,
MAGNLTS & POLEPIECES ASSEMBLY

a single gun fires a single beam to-
wards the screen). Between the three
guns and the screen lies a perforated
metal screen with a regular pattern
of holes in it. This screen is called a
“ shadow mask *’—which gives rise to
the name applied to this type of tubec.
Now, in a black-and-white television
tube the inside of the screen is coated
with a single continuous film of phos-
phor which glows ‘ white” when
struck by the electron beam. In the
colour tube, on the other hand, three
separate phosphors are used which,
when struck by an electron beam,
give rise to red, green and blue light
respectively, These phosphors are
not coated evenly over the screen,
but are arranged in a mosaic of
discrete dots, with one red, one green
and one blue dot opposite each hole
in the shadow mask.

The three guns in the colour tube
are arranged so that their electron
beams, as they sweep across the screen
to produce the pictare display, all
converge on the holes in the shadow
i mask. Opposite each hole in the mask
threc separate phosphor dots (to glow
red, green and blue) are deposited on
the screen. As the three beams pass
through a hole in the mask, they sep-
arate again as shown in Fig. 2 (a) and
each falls on its corresponding phos-
phor dot. Thus one gun called the
“red” gun activates all the “red”
dots; another, the ““ green ” gun, all
the  green > dots; and the third, the
““ blue >’ gun, all the “ blue  dots.

- MOUNTING
#7700

I

TURE
~BASE PINS

— Fig. 2 (b) shows the shadow-mask

Fig. 1. Typical modern 25-in colour television receiver tube (Mullard A63-11X): (a) tube and phosp}Br-do_t_scr_een arrangement

alone: (b) neck of tube complete with associated coils and other fitments.
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in more detail, illustrating the regular cluster of three
phosphor dots lined up with each hole in the shadow mask.
The diagram shows the beams as being thin enough to
pass through only one hole, but in practice the electron
beams will cover about five holes of the shadow mask and
activate the corresponding five triads of phosphor dots.

You can get an idea of the number and size of the
phosphor dots from the mask hole spacings used. In a
typical 25in tube, the mask holes are spaced on a 0.75mm
grid, i.e. 0.030in apart. This means that the phosphor
dots are about 0.010 inch in diameter and almost touching
one another. With a usable screen area of about 20in x
15}in as in a 25in tube, this gives rise to about one-third
of a million each of red, green and blue dots. Now you can
see the explanation of tbe cryptic title of this article.
(With a 19in tube, mask holes are spaced 0.025in apart,
giving rise again to a million phosphor dots on the useful
screen area of about 16in x 124in).

When not activated by the electron beams, the phosphor
dots all have the same creamy appearance as the phosphor
on a monochrome tube. Thus it is not easy to distinguish
a colour tube just by looking at it from a distance when
the receiver is switchea off. Close up, however, you can
see the dot grain structure.

As the holes in the shadow mask represent only about
25% of the mask area, only a quarter of the electrons
from each gun reach the screen. The three guns together
therefore have about 75%,'(=3 % 25%) beam transmission
as compared with a single-gun monochrome tube.
This is compensated for by working at a higher e.h.t.
voltage, but it gives rise to a problem of heat dissipation
not found in.the monochrome tube. As the mask absorbs
so many electrons, it gets hot. Out of a typical mean
beam current of 1mA in total from the three guns, the
mask captures §mA, which with the 25kV e.h.t. commonly
used is converted to about 20W heat dissipation.

In the next section we shall go on to give some details
of the structure of the modern shadow-mask colour tube,
but at this point you should note that these tubes currently
use electromagnetic deflection and electrostatic focusing,
as in black-and-white practice. In the colour tube,
however, the need to ensure that the three beams con-
verge on the correct phosphor dots calls for an additional
“ convergence ” arrangement using a combination of
dynamic electromagnetic and static magnetic deflection.

TYPICAL MODERN COLOUR TELEVISION TUBE

Fig. 3 illustrates diagrammatically the main construc-
tional features of a modern colour television tube. A
triple-gun assembly in the neck can be seen firing three
separate beams of electrons towards the shadow-mask.
After they pass through the mask, the electrons activate
the array of red, green and blue phosphor dots on the
inside of the front glass screen.

The screen is rectangular and of approximately 4 : 3
aspect ratio. Earlier colour TV sets used a 2lip dia-
meter round-faced tube, but the modern trend is towards
rectangular tubes.

In the U.S.A. and Japan, a variety of rectangular
tubes have been used, with diameters varying from 6in
through 9in, 1lin, 15in, 19in, 23in up to 25in In the
U.K. indications are that, initially at least, only two tubes
will be popular: a 25in (2lin x 15%in), such as the
Mullara A63-11X or Thorn-AET V3508A, and a 19in
(16in X 12}in), such as the A49-11X or V3509A.

Different phosphors are used for the screen dots.
The green and blue are normally zinc cadmium sulphide,
silver activated and recently the red phosphor has tended
to be a rare earth such as yttrium orthovanadate, euro-
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PERFORATED !
SHADOW MASK I-
| F— PHOSPHOR DOT
e | ( SCREEN
ELECTRON GUNS b
’ I
] ]
W= | X
| = i : P
: S I
i
I
I
I
@ " Y-~—FRONT GLASS
| SCREEN
I

SHADOW MASK

PHOSPHOR DOT
SCREEN

(b)

BLUE BEAM

i<

/" RED BEAM

GREEN BEAM

ONE SET OF THREE (R,G,B) PHOSPHOR DOTS
CORRESPONDING TO SINGLE HOLE
IN SHADOW MASK

Fig. 2. Simplified diagram showing principle of operation of shadow
mask in three-gun colour tube: (a) beams from three ** colour *' guns
converging on shadow mask and diverging to screen; (b) close-up
of shadow mask and screen.

pium activated. The ghosphor screen is aluminised as in
monochrome tubes, thus making it possible to dispense
with ion traps in the electron guns. The tubes are fitted
with special rim-bands, making them implosion proof.
For the screen cerium-oxide type glass is used, eliminating
the discoloration that is caused in ordinary glass from
the X-rays arising from the 25kV e.h.t.

The shadow mask itself is 0.006in thick steel, mounted
about 0.6in from the phosphor screen. As it gets hot in
use, it is mounted so that it does not buckle, and as it
expands, moves along the line of the electron beams so
that the hole alignment with the screen phosphor dots is
not impaired.

Modern colour tubes are compact * ninety-degree *
type. This means a 90° deflection-from one corner of the -
screen to the diagonally opposite corner (about 80°
horizontally and 60° vertically). This wide angle makes
possible a short tube about the same overall length as the
screen width. The first generation, round-faced colour
tubes, being only 70° deflection, were relatively much
longer.

The neck diameter of these second-generation rec-
tangular tubes is about 37 mm (just under 1}in) as com-
pared with the 2in diameter common with the old round
2lin tube. The importance of this lies in the lower
deflection power possible with the narrower neck, round
which deflection coils can be closer to the electron beams.

Other significant external features of the shadow-mask
tube can also be seen in Fig. 3(a). A metal band at the
front round the screen is fitted with mounting lugs and
serves to support the tube (which weighs a not incon-
siderable 38 1b or so on its own). An external * aqua-
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dag > conductive coating on the outside of the tube flare
forms a capacitor with the final anode coating on the inside
of the glass.

Except for e.h.t., electrical connections to the tube are
via pins at the end of the tube neck, which are internally
connected to the guns, orientated in the neck as shown in
Fig. 3(a). The tube is operated with the blue gun upper-
most. The guns are of identical construction as illus-
trated in detail in Fig. 3(b) for the blue gun. Electrons
emitted from the cathode k (with internal heater h-h)
pass through control grid g, and are focused by the first
anode a,. They then pass through the accelerating
second anode a, (common to all guns) to the commoned
final anodes a, and a,. Note that a, and a, are internally
connected together and to the shadow-mask and screen.
(It is worth noting also that, in American practice, g is
known as g, a, as g, 3, as g, and a,,2, as * final anode ”.)

Apart from the various electrodes indicated, the guns
also include metal polepieces to be aligned with external
coil and static magnet assemblies for adjusting beam con-
vergencc at the shadow-mask. Fig. 3(b) shows how these

INTERNAL CONDUCTIVE COATING

ELECTRON TRIPLE-GUN
STRUCTURE

SHADOW MASI

METAL-BACKED
PHOSPHOR DOT

’,

convergence polepieces are positioned in a single gun.

Fig. 3(c) gives in a tube cross-section some detail of
the blue lateral convergence arrangement. Only one ex-
ternal magnetic assembly is used and this controls the
lateral position of the blue beam.

Fig. 3(d) gives more detail of the internal radial con-
vergence polepieces in a cross-section of the complete
tube neck covering all three guns. Varying the external
magnet field moves the electron beams in and out from the
tube axis. A separate external magnet assembly is associ-
ated with each of the three beams.

VOLTAGES APPLIED TO COLOUR TUBE

As mentioned earlier, except for the e.h.t. which is ap-
plied to a stua on the tube flare, voltage connections are
made via pins at the end of the tube neck. Fig. 4(a) shows
the B14G-JEDEC B12-244 standard 14-pin base currently
used, with the separate stud connection for as,. One
significant point about the electrode connections that
should be noted is that pin 9, taking about 5kV to a,, has
two blank pins on either side for safety
isolation. This is the only e.h.t. connection
to the base pins.

Fig. 4(b) shows how the various internal
electrodes in the three guns connect with
the base pins and e.h.t. stud. It also shows
typical bias and signal voltages to be ex-
pected at the various electrode pins.

The three tube guns have separate
cathode heaters, brought out to one pair of

to the tube must take into account that

- e— SCREEN base pins. Fig. 4(b) shows them in series
e 1 for ease of illustration, but they are usually
/ paralleled in practice, and require 6.3V
R a.c. Total heater current varies with
different makes from 0.9 to 1.3A.
(2) ~ - The three separate cathodes—K;, kg, and
. GLASS SCREEN k ,—in Fig. 4 each have in use a d.c. po-
EXTERNAL tential of about -+ 250V with respect to
CONDUCTIVE COATING R ground. They are usually d.c.-coupled to
: the luminance (video) output valve anode,
MOUNTING LUG ~ whose mean d.c. voltage is controlled by
/ a brightness potentiometer in its grid
” ' stage. This luminance output valve also
(b) / g supplies to the tube cathodes a 5Mc/s
TERE] ! wideband a.c. signal up to 130V peak-to-
rchoLA ﬁr&gos ! peak. The design of the luminance drive
]

as L

|
RADIAL
CONVERGENCE —
POLEPIECE =

NTERNAL
SHIELD ™

ELECTRON
BEAM

-

Fig. 3. Simplified diagram of the internal elements of a colour tube: (a) overall
sketch ; (b) exploded diagram of blue gun as typical of each of three guns; (c) blue
lateral convergence assembly in cross section diagram of tube; (d) radial convergence

polepieces also in cross section.
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SHADOW MASK”

PHOSPHOR DOT
SCREEN

the stray capacitance of the cathodes total
about 15pF. :

The three control grids—gg, 84> and
g,—in Fig. 4 receive 1Mc/s wideband
a.c. signals, up to 180V peak-to-peak, from
the colour-difference output valves. These
signals are superimposed on d.c. bias vol-
tages of around 150V applied directly to

EXTERNAL MAGNET . .
the control grids from preset potentio-

ASSEMBLY

meters. Each grid has a stray capacitance
Ao of around 7pF, and the external circuit
resistance from any grid to its cathode

must be kept to less than 750kQ.
RN The first © accelerating > anodes—a,z,
Ny a,.. and a,,—have separate preset d.c.
~ S bias voltages of around 300-500V applied
~ to them. Each anode has a typical stray

capacitance of 7pF.

In Fig. 4 you will see the second anodes,
a,, of the three guns are internally cop-
nected together. A preset d.c. voltage of
about 4.5kV applied to the a, pin provides

WIRELESS WORLD, MaRrcH 1967
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Fig. 4. How voltages are applied to colour television tube: {a) diagram
of tube base showing identification of pins; (b) tube electrodes with
typical applied voltages, a.c. and d.c.

a single focusing control for all three beams. This second
anode veltage usually lies at between 17 and 209, of the
final anode voltage, and the tube design requires that the
external circuit resistance from a, to k does not exceed
7.5M.Q

The final anode, aj,,, in Fig. 4(b) comprises three
anodes aj, commoned in the gun assembly, internally con-
nected to a conductive coating on the inside of the tube
flare and to the shadow-mask and phosphor screen. The
extarnal electrical counection is via a stud through the
glass on the flare to the 25kV d.c. e.h.t. supply. The a,
internal conductive coating forms a capacitance of 2,000pF
through the glass with the external conductive coating.
By earthing the external coating, this capacitance can be
used to smooth the e.h.t. supply.

CURRENTS APPLIED TO COLOUR TUBE

Currents applied to coils around the colour tube neck
are used to control beam deflection and convergence.
Normally three separate adjustable coil assemblies for
deflection (scan), radial convergence and blue lateral
convergence are used, in overall appearance and location
somewhat like the sketch in Fig. 5(a).

Reduced to essentials, the component ccils lie around
the tube neck as shown in Fig. 5(b). In the deflection
voke, the field coils are positioned vertically and receive
sawtooth sweep currents from the field timebase and
adjustable d.c. from the preset vertical shift control. The
line coils in the yoke lie horizontally and receive from the
line timebase a sawtooth a.c. drive and adjustable d.c.

WIRELESS WORLD, MARCH 1967
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from the horizontal shift control of the receiver.

The coil orientations in the radial convergence yoke
can also be seen in Fig. 5(b). Each gun has associated
with it a pair of coils with magnetic ficld axes tangential
to the tube cross-section, i.e. at right angles to the electron
beams. The coils in each pair receive parabolic conver-
gence-correcting currents, one from the field and the
other from the line timebase.

Finally in Fig. 5(b) will be seen the basic arrangement
of the separate blue lateral convergence coil, whose axial
field points vertically downwards directly into the blue
electron beam. This coil receives a parabolic current
from the line timebase only.

In the three sets of coil assemblies described, the
deflection yoke sweeps the three electron beams in unison
over the screen; the radial convergence yoke adds com-
pensating dcflections to each beam separately away
from the screen centre to keep the three converging
properly at the mask holes all over; finally the blue
convergence yoke adds horizontal compensating deflec-
tions away from the screen centre to provide special
additional corrections for the blue beam on its own.

STATIC MAGNETIC FIELDS APPLIED TO TUBE

In the scan deflection system, it was noted above that
d.c. shift was achieved by direct currents in the deflection
yoke coils. In the convergence system, however, * d.c.

DEFLECTION COiL ASSEMBLY
(HORIZONTAL & VERTICAL
ON ONE FORMER)

—

BLUE LATERAL
CONVERGENCE coIL
ASSEMBLY

3

(2)

RADIAL CONVERGENCE COIL ASSEMBLY
(THREE SETS, EACH WITH OWN
HORIZONTAL & VERTICAL COIL)

AL FROM
LINE TIMEBASE

IR '
FIELD TIMEBASE

A.C. FROM
LIME TIHEBASE
5 0.C. SHIFT CURRENT

AL FROM

LINE TIHEBASE

VERTICAL DEFLECTION
(DOUBLE coIL)

BcLélerELFggEEné\EL FIELD TIMEBASE
BE BE & o
o PLUS D.C. SHIFT CURRENT
CONVERGENCE HORIZOWTAL DEFLECTION
THREE PAIRS OF COILS
(b) ( ) (DDUP .E COIL)

Fig. 5. How currents are applied to colour television tube: (a) outline
sketch of coil assemblies through which control currents are passed;
(b) diagrammatic representation of tube ceils with applied currents,
a.c. and d.c.
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POLEPIECE

ADJUSTING MAGNET

S ROTATABLE
ERAL ADJUSTING MAGNET
CONVERGENCE /
o T CoILS [
POLEPIECE N 4 <& 5

FIELD COILS
(@ N
K
DIRECTION OF ____ - /
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(b)

TUBE NECK ~

(c)

Fig. 6. Permanent magnets used to control electron beams in
colour tube: (a) blue lateral convergence magnet details; (b) purity
magnet details; (c) radial convergence magnet details (one gun out
of three).

shift,” i.c. adjustment of the initial settings of each of the
three beams at the screen centre, is by means of adjustable
permanent magnets around the tube neck. These mag-
nets fall into three main sets, as indicated diagramatically
in Fig. 7. Before we consider these, it should be
remembered that the earth’s magnetic field also affects
the beams. For this reason, the tube is always operated
with the axis horizontal. In addition, the blue gun is
always arranged on top, because the blue image has least
luminance and produces least visual distress when it is in
error. With the red and green guns symmetrically under-
neath, they have similar convergence errors which can be
most effectively compensated in a symmetrical arrange-
ment. To reduce the spurious effects of stray ambient
magnetic fields, an additional precaution is the magnetic
metal shell which covers the tube from near the neck up
. to the screen, also indicated in Fig. 7.

Starting in Fig. 7 with the blue convergence magnet
nearest the tube base, you find this magnet arranged so
that its field points directly into the tube axis, and affects
the blue beam only. In practice, it is an integral part of
the blue lateral convergence coil assembly. Fig. 6(a)
shows a typical arrangement in cross section across the
tube. Adjustable magnets in sleeves act on fixed pole-
pieces to produce a presetrable magnetic field radially in
towards the tube axis through the blue beam. Shifting
the adjustable magnets varies the strength of the mag-
netic field through the electron beam and shifts the blue
beam horizontally.

The second  purity >> magnet assembly in the middle
in Fig. 7 is in effect a magnet which can be shifted
round the tube neck to produce a field of preset strength
in any direction at right angles to the tube axis. This
field acts on all three beams simultaneously. The arrange-
ment is called the purity magnet because it is used to
line up the beams at the centre of the screen so that when
they pass through the mask hole they each fall on their
correct colour phosphor dot. This ensures that the
corresponding colours are “ pure”; e.g. the red beam
activates only the red phosphor dots. The purity magnet
assembly usually takes the form of two rings as in Fig.
6(b), magnetized along a diameter. By offsetting one from
the other, their ficlds can be made to aid or oppose each
other, so that the overall field strength inside the tube
neck can be varied. Also, by rotating the two magnets
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together round the neck, the direction of the field can be
varied. This makes it possible to shift the three beams
together radially and tangentially, to the required trajec-
tory for colour purity.

The third permanent magnet assembly in Fig. 7
comprises three  radial convergence >’ magnets shown
ideally located round the tube neck nearest the screen.
These are arranged with the help of polepieces inside
the tube so that cach magnet affects only one beam.
In any one beam the magnetic field acts at right angles to
the beam and to the radius on which the beam lies from
the tube axis. As a result, if the strength of the field is
varied, the beam is shified radially out or in from the
axis. This enables each beam to be controlled inde-
pendently to ensure that they all converge exactly at the
shadow-mask. Away from the screen centre, it will be
remembered, convergence at the mask is further ensured
by the radial convergence coils described earlier. The
radial convergence magnets, therefore, not unexpectedly,
are found combined physically with the radial conver-
gence coils in a single assembly. Fig. 3(d) earlier gave an
outline of the complete assembly. Now in Fig. 6(c) you
can see fuller details of the arrangement for one gun.
An adjustable permanent magnet is incorporated in the
core of the convergence coil assembly which acts through
internal polepieces to produce a transverse field to dis-
place the electron beam radially. By rotating the magnet,
its effective strength is varied and the beam can be
shifted in or out from the tube axis. In practice, the
radial convergence magnets are used for separate adjust-
ment to make the three beams converge at the screen
centre.

Colour purity can be rather easily upset by stray
magnetic fields. For this reason, it is necessary, before
adjusting convergence and purity magnets, to *“ degauss ”’
or demagnetize the tube. This is done by saturating the
whole assembly of coils, magnets and screens with an a.c.
magnetic field which is gradually reduced to zero.
Practically, this is done with a large coil of wire, energized
from the mains, which is moved about near the tube and
then slowly withdrawn to a distance.

COLOUR TUBE COMPLETE ASSEMBLY

We have discussed individually the various accessories
to the colour tube proper. Fig. 7 is designed to show how
all these fit together. It gives a composite silhouette
sketch diagram of a complete colour television cathode-
ray tube as installed in the receiver. Mounting lugs,
attached to the metal band round the tube just behind the
screen, support the tube. Behind the metal band, a
metal screen magnetically shields much of the tube flare,
and on the flare itself you can see the final anode connec-
tion stud contact. Working along the neck from the
screen you come first to the deflection yoke, then the
radial convergence assembly of coils and magnets. Next
comes the double purity magnet followed by the blue
lateral convergence assembly, just in front of the tube

OUR COVER

Our cover picture shows an engineer examining through
a microscope the degree of convergence inaccuracy on
a shadow-mask colour tube caused by a test scanning coil
assembly. He is working in the Wound Components
Division of the Plessey Components Group, Titchfield,
Hants, where deflection, convergence and other assemblies
for colour television receivers are being developed
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MOUNTING LUG

FINAL ANODE
CONNECTOR

A

LATERAL BLUE CONVERGENCE COIL,
MAGNET & POLEPIECES ASSEMBLY

TUBE
BASE PINS

PURITY

DEFLECTION
MAGNETS YOKE

RADIAL CONVERGENCE COILS,
MAGNETS & POLEPIECES ASSEMBLY

’

MAGNET IC
SHIELD

TUBE MOUNTING
SURROUND
Fig. 7. Composite sketch diagram of complete colour television
cathode-ray tube as installed in receiver with all fitments attached.

base. (This is current British practice, but overseas the
purity magnet may be found behind the blue convergence
assembly next to the tube base.)

As colour tubes operate with an e.h.t. of around 25kV,
and X-radiation can arise when electrons are accelerated

ONE of the most efficient light modula-
tors to be known so far relies on the
Pockels electro-optic effect (similar to
the Kerr effect but applicable to crystals
instead of liquids) and has been devel-
oped for use with p.c.m. by Bell Tele-
puone Laoss. The high-speed optical
gate consists of a thin rod of lithium
tantalate. Previously, KDP (potassium
di-hydrogen phosphate) crystals have
been the most frequently used electro-
optic material.

To produce 1009 modulation, only
1/20 of the power required by KDP
is needed, which can conveniently be
supplied from a transistor pulse ampli-
fier. Such would require only 10 mW
of power giving a drive voltage of
30V across about S5pF (for 1009,
modulation).

The plane of polarization of light
pulses (from a helium-neon laser)
passing through the crystal is rotated
by 90° in the presence of an electrical
pulse, allowing light to pass through
an analyser to the transmission medium
(the light would have previously passed
through a polarizer).

The width of the pulses from the
helium-neon laser allows four pulses to
be inserted during each p.c.m. pulse
period, so the maximum potential speed
of this optical system is 896 megabits/
sec. (This bit-rate, corresponding to a
bandwidth of 1.6 Gc/s is achieved us-
ing four modulators.)
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by a potential of more than about 16kV, the tube and its
associated e.h.t. rectifier and stabilizer valves are sources
of possibly dangerous X-rays. However, the modern
tube with its integral implosion-guard and screen reduces
the X-ray level at the front surface of the glass to the safe
level of below 4mR/hr. If you have occasion to work
inside a set around a colour tube, be most careful to
replace all screens around the e.h.t. supply section before
switching on.

Flashover between tube electrodes is a greater danger
with the 25kV e.h.t. used for colour tubes than with lower
e.h.t. voltage monochrome tubes, and much more
attention is paid to this feature in colour tube design and
servicing procedures.

Anyone who knows the details of a black-and-white
tube must realize by now that a colour tube must be a
much more costly item to produce, and this is one of the
main reasons why, for the present at least, colour receivers
must be much more expensive than monochrome sets
to the same general specification.

Much research is going on into colour picture tubes
other than the shadow-mask type, but at the time of
writing none is capable of producing acceptable colour
pictures, and it seems that the direct viewing, three-gun
shadow-mask type will carry the brunt of commercial
television for a long time to come.

Corrections.—In Fig. 4(a) in the February issue (p. 65)
the delay line in the luminance section should be shown
as lusec, not 64usec. On pp. 63-44 the vision i.f. should
be 39.50Mc’s.

k £

Two signals, puise code modulated at a rate of 200 miliion bitfsec by iithium tantalate
crystals, are produced by the modulators in the picture.
sink is shown in the insert.

A typical crystal on a copper heat
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WORLD OF WIRELESS

Communal Broadcasling Service

THIS was the title the P.M.G. gave to the proposed v.h.f.
local broadcasting service when he was speaking recently at
the luncheon of the Radio Industries Club, He announced
that about 100 towns had expressed interest in the experi-
ment and that nine will be selected jointly by the B.B.C.
and the P.M.G. himself. Three of these stations are to
start broadcasting this year and the other six in 1968.

The Government White Paper on broadcasting proposed
that these stations, to be provided by the B.B.C., should be
operated by local authorities.

The only section of Band II that is so far not being used
by the B.B.C. fer its v.h.f. sound broadcasting service is that
above 94.8 Mc/s, which is at present being used by the
police and other civil services. In the Stockholm plan for
v.h.f. breadcasting drawn up in 1952 there are allocations
for about 140 local area broadcasting stations in this part of
Band I1. The British delegation to the Stockholm Confer-
ence obvicusly foresaw the need for utilizing the v.h.f. band
for local broadcasting.

At the luncheon the P.M.G. called for the co-operation
of manufacturers to produce “cheap v.h.f. transistor sets”
for sale in the towns in which the experiment is to take
place. Acccrding to figures he quoted it is estimated that
the number of v.h.f. sets in use throughout the country is
of the order of only SM. We question the wisdom of pro-
ducing a simple set for these local stations; would not the
purchaser also want to listen to the existing three B.B.C.
services on v.h.f.? If a cheap set is produced the advantages
of f.m. will surely be nullified.

E.1.D. Apprentice School

AT the annual prizegiving for E.I.LD. apprentices held on
6th January at the Electrical Inspection Directorate Head-
quarters, Bromley, Kent, it was stated that the number of
apprentices now receiving full-time training was 161, and
the intake target is now 60 boys per year. Educational re-
quirements for acceptance as an apprentice are that the boy
must be studying for G.C.E. “O” levels in mathematics,
physics, English, and one other subject and be between 16
and 17 years of age. Although the normal apprenticeship
period is four years for National Certificate or City and
Guilds courses it is increased to five years where boys wish
to complete H.N.D., or other advanced courses. Full elec-
tronic training, and basic mechanical engineering practice
is given in the new school buildings at Bromley. The
Wireless World oscilloscope in the photograph was construc-

“Wireless World” oscilloscope as built by E.I.D. apprentices.
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ted by E.I.D. apprentices. A calibration unit was added to
the original design, giving a range of six calibrated square
waves at a frequency of 1kc/s, but with varying amplitudes.
Other added features included extending the frequency res-
ponse of the Y amplifier to 16 Mc/s.

No U.K. Citizens’ Band

FOLLOWING recent statements deploring the unlicensed
use of walkie-talkie transceivers, rumours of the G.P.O.
considering an allocated U.K. citizens’ waveband "have no
foundation say the Post Office. Using the experience accu-
mulated by other countries who have found in such bands
chaos often results, the G.P.O. add a further argument in
support of their decision—that of interference. The instability
of cheap imported transceivers can cause interference not
only on their fundamental operating frequency if mistuned,
but also on harmonics. The G.P.O. suggest that by using
professional quality sets the purpose of a citizens’ band
would probably be defeated, the cost being prohibitive for
the average citizen.

U.S. “Public Television > ?

IN the U.S.A. a national commission has called for a non-
commercial television service run by a government chartered
corporation. The service, it was said by a member of the
commission, would be encouraged “to rebel, criticize and
to protest.” The commission, which was financed by the
Carnegie Corporation Philanthropic Organisation, predicted
the system would eventually include 380 U.S. stations and
suggested naming it “Public Television.” The progammes
they conceive to be of the essence of this public television
service are in general not economic for commercial sponsor-
ship. The proposed new service would be financed initially
by a 29 tax and later by a 59 tax on sets.

Microwave Integrated Circuits, a new field of components
technology primarily concerned with surfaces, is the subject
of a three-year research programme just started at the Univer-
stity of Warwick’s School of Engineering Science. The
Science Research Council has provided a grant of £26,000 to
assist the work, which will be directed by M. K. McPhun
(formerly with Mullard Research Laboratories). Research
will be concentrated on lumped components made in thin
and thick films. At microwave frequencies this means that
the components must be very small. Conventienal thin-film
techniques will be used, but dimensions will be of the same
order as those in monolithic integrated circuits.

The three annual awards for apprentices made by the
Telecommunication Engineering and Manufacturing Asso-
ciation were presented at the Association’s annual dinner on
February 7th. The recipients in the three different grades of
apprenticeship, all of whom had submitted an essay on some
aspect of their work or training, were A. G. Carter, B.Sc.,
graduate in training with G.E.C., for his paper “Digital
communications systems”; C. W. Evansz B.Sc., stpdem
apprentice with Marconi (“ Welding in microelectronics )
and Miss Trixie Dayer, technician apprentice at Standard
Telecommunications Laboratories (“ The preparation of a
new semiconductor material for use in telecommunication
devices 7). .

Philips Electrical Ltd., are to hold two trade shows, one in
Harrogate and the other in London, as the Earls Court, Radio
and Television Show has been cancelled. The Northern
show will be from 21st-24th August at the Majestic Hotel.
The London show will be from 4th-14th September at the
Royal Garden Hotel.
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G.P.O. Vision-telephone Scheme.—The present greater
regional development and the dispersal of industry leads
the G.P.O. to expect a demand for new communication
techniques. The Post Office are meeting this situation by
exploring the possibilities of television links for conferences
in two distant centres and also a vision telephone for calls
between individuals in booths. Both facilities would make
use of the existing coaxial cable network and the microwave
radio system now being developed to operate between a
nationwide network of towers, of which the 620-feet-high
Post Office Tower in London will be the hub. The G.P.O.
in the near future is to set up an experimental C.C.T.V.
conference link between their Engineering Department head-
quarters in the City of London and the Research Station at
Dollis Hill. Invitations are to be made to business men
interested in the practical application of telephone vision
conference facilities to take part in experimental, live
conferences.

‘The National Electronics Research Council, of which
Lord Mountbatten is chairman, is changing its name and
role. Its new name is the National Electronics Council.
The N.E.C. is to consider and advise the Government on the
application of electronics to the national life. The N.E.C.’s
new and wider function is to be under the aegis of the
Ministry of Technology.

Tripartite Computer Project.—The object of a joint project
by English Electric-Leo-Marconi Computers Ltd., the Uni-
versity of Edinburgh and the Ministry of Technology is to
provide advanced software for the operation of a multi-
access system computer ordered by the Edinburgh Regional
Computing Centre. Twenty-five programmers are working
on the project of which eleven have been provided by the
University. ‘The multi-access computer, to be delivered
to the Edinburgh Regional Computing Centre in the summer
of 1968, will initially be in the form of a system 4.70 com-
puter and equipment delivered later will provide the multi-
access facilities. Access to the computer will be by remote
terminals located in offices throughout Edinburgh and as
far away -as Aberdeen. It is expected that it will have a
build up of over 200 users, each with direct immediate
access.

Tackling Clutter—Using a Pegasus computer and an
orthodox airfield control radar system, research workers from
the University of Leeds hope to increase the accuracy of
automatic aircraft radar detection. Each of the effects of
clutter will be studied, these being due to the human, en-
vironmental and electronic factors. This work will comple-
ment research being undertaken in such Government depart-
ments as the Royal Radar Establishment,

B.S.I. Conference.—“ The expansion of trade through
standards, European co-operation, the change to the metric
system, safety and reliability ™ are some of the subjects to be
discussed at the British Standards Institution’s thirteenth
annual standards conference. It will be held at Imperial
College, London, on April 13th and 14th.

Automation & Navigation.—A three-day conference, spon-
sored by the British, W. German, French and Italian insti-
tutes of navigation, will be held in Paris from April 26th to
28th.  The conference, entitled “ Automation as applied
to the conduct of craft by sea and in the air,” will be open to
members of the institutes and invited guests.

LLEEE.T.E. Educational Entry Requirements.—The Insti-
tution of Electrical and Electronics Technician Engineers
have released particulars of the requirements for member-
ship to the Institution after negotiating with a number
of examination bodies. These particulars are given in full
in the Articles of Association and summarized in the Insti-
tution’s official brochure available from the secretary of the
I.LEET.E., 26 Bloomsbury Square, London, W.C.1.
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In the November, 1966, issue (p. 562) it was recorded that
stereophonic test transmissions took place after the end of
the normal B.B.C. Third Programme transmissions. This
consisted of a left-channel signal of 250 c/s. The test schedule
has now been extended to include right-channel signals
(440c/s). The schedule is as shown in the table. The
signals are normally transmitted at a level corresponding
to 40 % of maximum modulation (before pre-cmphasis). The
stereo transmissions at the present time take place only on
frequencies of 91.3 Mc/s (Wrotham) and 92.4 Mc/s (Dover).

Time l L ' R ’

23.30 250 ¢fs = |
23.35 — 440 ¢/s

23.40 250 ¢/s (+8dB) —

23.41 — 440 c¢/s (+8dB)

23.42 250 ¢/s ( r 8dB) 440 ¢/s (-++8dB)
23.43 8 ke/s (—8dB) —

23.45 — 8 kc/s (—8dB)
23.47 250 ¢/s —

23.55 mono transmission

Receiving Licences.—In December combined television
and sound licences in the U.K. totalled 13,919,191, a rise of
393,297 during the year. Sound only licences numbered
2,515,993, a fall of 165,162 during the year. Sound licences
include those for receivers in cars which rose from 658,200
to 707,606.

Manchester University is receiving a grant of £45,000 from
the Science Research Council towards the cost of a design
study for a mew radiotelescope. No decision on the con-
struction will be taken until the results of the design study
and the detailed cost estimates are available.

Intended to increase the awareness of the technician
engineer as to the factors contributing to the reliability of
equipment a one-day conference is being organized by the
Institution of Electrical and Electronics Technician En-
gineers in collaboration with the National Council for Quality
and Reliability. It will be held at Queen Mary College,
University of London, E.1, on April 5th. Provisional regis-
trations are obtainable from the I.E.E.T.E., 26, Blooms-
bury Square, London, W.C.1. (Fee 30s.).

Colour Television Servicing.—The City and Guilds of
London Institute, in conjunction with the Radio Trades
Examination Board, has introduced an examination in colour
television servicing principles. The first examination to be
held in June will consist of a three-hour written paper.

Bath University of Technology is holding a number of
courses relating to electronics in the near future. On March
7th a three-day course will start on microwave solid state
devices. (Fee £12.) Later in the year a five-day course on
transistor electronics will be held in the school of Physics.
This is intended to be an introductory course for teachers in
schools and will start on August 21st. (Fee £10.) Enquiries
to the secretary, Centre for Adult Studies, Bath University
of Technology, Ashley Down, Bristol 7.

WHAT THEY SAY

“One of the few comforts in Britain’s bleak situation is the
outlook for the electronics industry. Despite the overall
stagnation of the economy, the forecast for the British mar-
ket predicts a 3-5% climb next year . . . 1967 should be the
best year the electronics industry has yet had.”—From a
survey of the European electronics markets in Electronics,
December 26th, 1966.

“ About one out of three people in the British electronics
and instruments industry is under direct American control.”
—From the Electronics & Instruments Supplement in the
Stock Exchange Gazette, January 13th, 1967.
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Amateur
S.S.B.
Transmitter

By C. J. SALVAGE

HE increasing use of single-side-
band transmissions for commer-
cial and amateur purposes in

preference to other amplitude modu-
lated transmissions is now a well-
established feature of the communica-
tions field. The reason for this is
not difficult to understand when one
considers that, for a given power
amplifier, s.s.b., with a suppressed
carrier, gives +9 dB power gain over
normal double-sideband a.m. with a
carrier. This is more than is given
by most beamed transmissions and
represents a considerable step up in
communication efficiency (or “talk
power ™). Further advantages are:
reduced bandwidth requirements and

C. J. Salvage has been an amateur
transmitter (G3HRO) since 1951
and was for some years chairman
of the Aquila Radio Club of the
Inspection Branch of the Ministry
of Aviation. He is a keen s.s.b.
transmitter. In the December 1961
issue of Wireless World he described
a transistor mobile communications
receiver for operation in the broad-
cast and six amateur bands. Since
1940 Mr. Salvage has been on the
staff of the Services Electrical
Standards Centre of the Ministry of
Aviation Inspection Branch which
is concerned with organizing the
calibration of prime standards for
the Services.
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a reduction in noise resulting from
more selective operation, an absence
of the phase distortion associated
with double-sideband transmission
and possibility of multiple contacts
on a common frequency. This last
advantage is achieved by using voice
control and by the fact that no car-
riers are produced which would
otherwise cause .cating.

General circuit description

The transmitter described in this
article is for use on the five most
used amateur bands: 80m (3.5-3.8
Mc/s); 40m (7.0-7.1 Mc/s); 20m
(14.0-14.35 Mc/s); 15m (21.0-21.45
Mc/s); and 10m (28.0-29.7 Mc/s).
The bandwidth needed for the trans-
mitted information is quite small, and
this makes possible the use of phasing
techniques without resort to fre-
quency changers or crystals. A phas-
ing type transmitter, as here des-
cribed, produces a s.s.b. signal by
phasing, or cancelling, two equal and
opposite unwanted signals. The car-
rier and unwanted sideband are can-
celled in one operation in a balanced
modulator, leaving the required s.s.b.
signal. This is brought about by:
1. producing two r.f. outputs from
the amplified variable frequency
oscillator (v.f.0.) displaced in phase
by 90°.

2. producing two audio outputs
from the audio amplifier also dis-
placed in phase by 90°.

The four outputs are combined in
two beam-deflection tetrodes to pro-
duce a s.s.b. signal at the required
frequency, and this is amplified and
fed to an output valve which runs
at the full British permitted power.
By increasing the p.a. supply voltage
this rating can be well exceeded for
use overseas. With the system em-
ployed, no crystals or frequency
changers are used. .

Voice control (VOX) is used exten-
sively with s.s.b. and enables the

WaAAN anmericanradiahictans com

transmitter and the associated re-
ceiver to be operated simply by
speaking into the microphone. As
soon as speech is stopped the receiver
automatically returns to the “receive”

condition. In order that audio from
the speaker will not trigger off the
microphone and thus operate the
transmitter, an anti-VOX system is
incorporated. To simplify the des-
cription the circuit is divided into
six parts as follows:— ’

Fig. 1. v.f.o. and multiplier,

Fig. 2. r.f. phase shift network
and balanced modulator,

Fig. 3. audio amplifier and audio

phase shift network,

Fig. 4. transistorized VOX
and anti-VOX,
transmitter power ampli-
fier.

Fig. 6. power supply unit.
If required reinsertion of the carrier
is possible.

and

Fig. 5.

The variable frequency oscillator and
multiplier (Fig. 1) comprises an EF80
valve operating in a Colpitts oscillator
circuit, separate inductances suitably
padded being used to work at 3 or
1 the transmitter frequency. The
reasons for running the vf.o. at the
lower frequencies are:

1. to produce higher stability,

2. to prevent pulling the v.f.o. off
frequency by the power ampli-
fier.

Details of coils and capacitors are
shown in the tables. The 10pF
variable capacitor C, is switched
across the main v.f.0. variable capa-
citor on the 80 and 10 metre bands
in order to band-spread each band
completely across the dial. Mecha-
nical rigidity is essential for stability
of the v.f.o. Potentiometer VR, is the
driver control to the grid of a 6870
valve which acts as a frequency doub-
ler on 80 and 40 metres and a tripler
on 20, 15 and 10 metres. The anode
circuit of the valve is tuned to the

Continued on Page 117
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Fig. I. Variable frequency oscillator

o + 300V
and frequency multiplier. Note that
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Fig. 2. Radio frequency phase shift network and balanced modulator. Note that the ferrite bead should be nearer to the grid of V6, the driving
valve, than shown. Four outputs lead to the audio phase shift network, Fig. 3. The supply voltages for the balanced modulator and driver are
210V and 300V respectively. The driver has, via R,g, a connection to the YOX circuit Fig. 4, its output via Cyg leads to the power amplifier
Fig. 5.
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loudspzaker or headphone output. Anather connection to be made is that to a receiver’s a.g.c. (at one time known as a.v.c.)
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transmitted frequency by the coil L2,
the inductive link x y which is wound
at the earthy end of the coil being
taken to the r.f. phase shift network.
(If difficulty is experienced in obtain-
ing a 6870, a 5763 would most likely
be suitable.)

R.F. phase shift network and balanced
modulator (Fig. 2)—This starts with
a capacitor-resistor network for each
band. 100-ohm carbon resistors are
used in two arms of the bridge and
capacitors of good power factor with
an impedance of 100 ohms at the oper-
ating frequency in the others. In the
next issue values will be given
and it will be noticed that a mid-point
in each frequency band is chosen in
order that displacement is unnotice-
able at the extremes of each band. A
value of approximately 10-15pF is
required to allow for strays. The out-
put from this network is fed to the
grids of the 7360s to form a balanced
modulator.

The deflection plates 8 and 9 are
fed with af. signals from the audio
phase shift network (Fig. 3). The
anode circuits of the 7360s balance
and produce a single-sideband signal
at the required frequency. A small
capacitor C,, (4.7 pF) is used to com-
pensate for the take-off capacitor C,,
which provides the feed to the grid
of V6. A ferrite bead was found to
be advantageous on the grid lead of
the 5763 and the power amplifier. The
anode circuit of V6 has slug-tuned
coils which are shunted by carbon
resistors R,, (tables in next issue).
This has the effect of broad banding
the coil and also prevents instability.
Although this does reduce the drive
to the p.a. there is plenty of power
available, so no loss 1s noticed.

Audio phase shift network (Fig. 3)—
This starts with V7 (12AT7) as an
audio pre-amplifier fed from the
crystal microphone. Pin 6, the anode
of the second triode, is connected to
the voice control and also to a step-
down transformer which feeds the
audio filter (confining the spectrum to
300-3,000 c/s) and the resistor-capa-
citor network producing two outputs
90° out of phase from the anodes of
V8. These outputs from V8 are fed
to switches S,, and S, for selection
of upper or lower sideband as
required. Capacitors and resistors in
the audio phase shift network must be
adjusted to within 1% of the stated
values by using series or parallel com-
binations. Failure to do so will lead
to an out-of-balance condition in the
audio spectrum. Good quality (low
power factor) silver mica capacitors
are essential.
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Voice control (Fig. 4).—With the
switch S,. and S, in the VOX posi-
tion this control circuit acts as follows:
Audio from the anode of V7b (Fig. 3)
is fed to the base of transistor Trl,and
this has the effect of producing a neg-
ative potential at its emitter. As the
emitter is connected via the delay cir-
cuit C,., C,,, R,, to the base of tran-
sistor Tr2, the result is to overcome
the 13V positive bias applied and
cause Tr2 to conduct, thereby putting
the collector of Tr2 virtually at earth
potential. This in turn causes cur-
rent to flow from the —48V supply
via the 10Kk{) resistor R., and the
aerial change-over relay coil con-
nected at GH. This connects the
aerial for the “transmit” condition. At

waann americanradiohistons com

the same time the base of transistor
Tr3 becomes positive from the 14-volt
supply, putting it in a non-conducting
state; therefore the collector assumes
a potential of —48 volts from the
supply. As a result the receiver is
muted as the potential is applied to
the a.g.c. line—the diode OA81 being
used to prevent any feedback from the
receiver’s a.g.c. line when in opera-
tion. As no current now flows in the
collector circuit of Tr3 the v.f.o. relay
connected across AB is released, thus
closing the contacts and bringing the
v.f.o. into operation.

The delay circuit (C,;, C,,, R;,) is
incorporated so that as soon as the
microphone is actuated the system
responds instantly and is held in the
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activated condition for several milli-
seconds by the charge on C,,. This
delay in returning to the “receive”
condition is necessary as otherwise the
transmitter would switch on and off
with every sentence spoken and every
breath taken. With the switch S, and
S.. still in the VOX position and no
audio applied, Tr2 becomes non-con-
ducting and in so doing applies a
potential of —48 volts to the grid of
V6 (Fig. 2) thus cutting off this valve
and the power amplifier. Also, as no
current is flowing through R, the
acrial change-over relay is returned to
the “receive” or rest condition. In
this condition the base of Tr3 becomes
negative, being connected via R, to
the collector of Tr2, causing Tr3 to
conduct so that the collector is virtu-
ally at earth potential. This removes
“the —48 volts from the a.g.c. line of
the receiver allowing it to operate.
Simultaneously, current flows though
the v.f.o. relay AB, causing the con-
tacts to be opened, thus switching off
the v.fo. to avoid beat frequency
oscillation with the receiver.

Anti-VOX (Fig. 4).—When the re-
cciver is being tuned, audio from the
speaker will actuate the microphone
and cause the transmitter to be opera-
tive if it were not for the anti-VOX
circuit C,;, R,ss R,,, and the diode
OA81 which is fed from the speaker
output, or audio output, at approx.
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600 ohms. This output is rectified
by the diode and produces a positive
potential at the base of Trl which
over-rides the negative potential pro-
duced from the audio fed from the
anode of V7b (Fig. 3), thereby keep-
ing the transmitter in the “receive”
condition. Manual operation can be
effected by switch S2, and this also
switches the receiver and aerial to the
appropriate condition, i.e., when the
transmitter is on, the receiver will be
muted and aerial switched to the
transmitter, and vice-versa.

Power amplifier (Fig. 5).—This
comprises a 4X250B valve which is
supplied with an anode voltage of
1,500 V. It is driven by V6 in Fig. 2.
The meter (1 mA movement) can be
switched by S,. and S, to read grid
drive current at SmA maximum.
This drive should be kept to a mini-
mum in order to avoid distortion.

Cathode current is measured in
preference to anode current since in
the anode circuit the terminals of the
meter and switch contacts would
have a potential of 1,500V to earth
and therefore would be highly dan-
gerous if touched during adjustment
of controls. It must be remembered
therefore that both screen (30 mA
approx.) and anode current are
measured together, and the heavy 400
mA shunt applies heavy damping to
the meter. R,, is a dropping resistor

MAAAN amoricanradighictan, caom

as the filament of the 4X250B oper-
ates at 6V, 2.6 A. The dotted-line
capacitor 0.003 uF is in fact incor-
porated in the valveholder, but this
screen by-pass is increased by the
addition of C;, for use at the lower
frequencies. The 70( output is
tuned by the pre-set capacitors C, -~
C,.. Instead of the usual aerial am-
meter, a voltmeter is used, the d.c.
for the 1 mA movement being recti-
fied by the diode OA81. A radio
trequency signal is taken from the
resistor chain Ry, R, Rg,. The switch
S,» is open-circuited when VR, is
turned anti-clockwise and in so doing
provides greater sensitivity for
balancing the carrier. It will be
roted than as VR, is in the minimum
position when this takes place no
audio can get through to operate the
transmitter, as this would be disas-
trous to the meter. The 4X250B
valve can be operated at higher volt-
ages if required to give up to 1kW
peak power.*

* U.K. limit is 400W peak envelope power—ED.

REMAINING DETAILS.
The April issue will contain
the power supply circuit, com-
ponents list, lining up and

operational instructions.
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TROJAN RELAYS

A METHOD FOR RADIO COMMUNICATION ACROSS THE SOLAR SYSTEM

F the currently debated proposal to survey the Solar
System with the aid of interplanetary probes is shown
to be feasible, some awkward problems in two-way

radio communication will have to be faced. For although
the successful Mariner flights to Mars and Venus might
suggest that a straightforward improvement in radio
range 1s all that is needed to cope with more distant
probes, the problem is now seen to be more fundamental.

Primarily the difficulty stems from the orbital motion
of the Earth, which each year bears it to a region behind
the Sun, relative to any probe, where it can no longer
“see ™ the radio aerials of the spacecraft. In such circum-
stances direct, line-of-sight communication becomes
impossible and there is nothing the radio engineer can
do about it. Nor is it merely a question of waiting a day
or so until the occulted probe reappears in view; weeks
may elapse before attenuated signals can penetrate the
background noise due to the solar corona.

It could be argued, of course, and with some justifica-
tion possibly, that by choosing another launch “window”
the crucial moment of encounter with a distant world
could be put off to a more convenient date. This may
be true cnough in some instances, but it is expediency
pure and simple, and, with the hoped for expansion in
future space activity, can we afford to accept a hiatus in
communication every time the Earth finds itself in con-
junction with a transmitting source? If planctary orbiters
are to do their work efficiently, year in, year out; if solar
probes are to travel within 0.1 astronomical unit* of the
other side of the Sun; if comets have to be intercepted
anywhere in space at rapid notice, talk of convenient
launch dates becomes meaningless. And with the pos-
sible establishment of manned bases on other worlds,
including trip times of 400-500 days, continuous com-
munication, with no reservations, becomes imperative.

Communications for Mariner

However, before proposing a possible solution to the
difficulty, it is worth studying the communication tech-
niques used for each of the Mariner interplanetary
flights. This will then reveal why similar methods can-
not be applied to, say, a “flyby ” mission to Jupiter, one
of the survey projects now being studied.

The essence of long-range radio communication lies in
concentrating whatever radiated power is available into
as narrow an acrial beam as possible. It follows that
the second essential must be precision alignment of the
beam with the target tracking system, i.e. the Earth.
Mariner II on its journey to Venus used an Earth sensor,
a photomultiplier boresighted to its high gain aerial,
which served to lock the aerial beam on to the Earth’s
disc. Even so, there was a risk that the sensor would
mistakenly come to rest on the Moon when it searched
initially, and provision was made for ground signals to

* 1 astronomical unit is the mean distance of the Earth from the Sun
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override the spacecraft’s internal circuits, causing it to
break the lock and search again if the signal strength
proved less than expected.

In the case of the Mariner IV flight to Mars this
method could not be adopted as the Earth moved in orbit
inside Mariner IV’s flight trajectory, and in trying to
follow the Earth’s disc the sensor would almost certainly
be “blinded” by the Sun. Instead, and because the
trajectory was opportune, it was found possible to fix the
axis of the high gain aerial with respect to the flight
path and still cover the Earth adequately within the aerial
beam for most of the 228-day journey.

To bring the acrial to bear in the right direction, now
it was fixed, quite a sophisticated attitude control
manoeuvre had first to be executed. Shortly after being
launched on course, and having freed itself from its
Agena boost stage, Mariner IV spread its solar panels,
searched for the Sun and locked on to.it. It could then
draw power and dispense with its internal batteries.
Because a second reference axis was also needed the
spacecraft then slowly rolled about its solar-pointing axis
unti} its star-tracker had acquired Canopus, a large-mag-
nitude star conveniently close to the south ecliptic pole.
Once these two reference axes were secured, mutually at
right angles, the vehicle’s attitude was fixed in space and
its aerial system automatically pointed directly towards
Earth. Apart from some concern early on, when the
star-tracker repeatedly lost lock and came to rest on
another star, the system performed with merit once the
trouble had been identified and effectively isolated.

Turning now to the requirements for a probe surveil-
lance of Jupiter, whose orbit lics beyond Mars, some 400
million miles away, neither of the two Mariner methods
of aerial pointing are of any use. Calculations show that
even when propelled by the powerful Saturn boosters
soon to become available, an interplanetary probe will
still take 24 years to reach Jupiter. Consequently the
Mariner IV fixed aerial principle would be unable to cope
with a situation in which the Earth twice circled the Sun
during the trip time, while Earth sensing is plainly con-
fined to trajectories that li¢ inside the Earth’s orbit where
the sensor looks away from the Sun.

No doubt a steerable aerial, programmed to follow a
year-long, simple harmonic sweep would fit the bill,
provided enough fuel for the continuous operation of
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Fig. 1. Satellites
that travel along the
Earth’s orbital path
at the same speed
as the earth remain
in stable equilib-
rium if they are
stationed at the
Earth’s ‘‘equilater-
als” as shown.

TROJAN 1

small thrust jets could be carried. Alternatively, the
aerial could be locked on to the Sun, but we should
then have to resign ourselves to communicating with
the probe only when the Earth passed through the aerial
beamn. This is not as bad as it sounds, for contact would
be made during the critical period up to four months
after the launch date, when course corrections might
be necessary. Thereafter contact would take place
during the 17th and 30th months after launch, the latter
period coinciding with an encounter with Jupiter.

During the somewhat prolonged intervals of silence
between these dates, environmental data accumulated
en route would have to be stored and played back when
the opportunity presented itself. Either way, which-
ever scheme were adopted, all contact would still be lost
when the Earth was in conjunction on the other side
of the Sun. On the face of it there seems only one way
to circumvent this dilemma, but it is a concept that calls
for as much courage and imagination as it does careful
thought.

Earth equilateral

One of the lesser known theorems of celestial mechanics
is the three-body problem, first published as an essay
by the French mathematician, Lagrange, in 1772. In
it he showed that if a planet, such as the Earth, re-
volved in a circular or elliptical orbit around a massive
second body, such as the Sun, there were two positions
in space where, if a third body were introduced, this
body would remain in dvnamic equilibrium. Both posi-
tions lie along the planet’s orbital path, one leading and
the other lagging behind the planet by 60° respectively.
They are known as “ planet equilaterals ” for they form,
together with the Sun and (in our case) the Earth, the
apices of two giant equilateral triangles whose sides are
93 million miles long (see Fig. 1).

The gravitational and centrifugal forces that hold an
Earth equilateral body in space require, as a prime con-
dition of equilibrium, that the body should be moving
at the same speed and direction as the Earth and along
its orbital path. With these conditions fulfilled the body
will then remain in its relative position indefinitely, and
only force can dislodge it.

Remarkable proof of the three-body problem has been
found in the so-called Trojans of Jupiter, two groups of
small asteroids (named after heroes of the Trojan War—
Hector, Achilles, Troilus, etc.) that are unmistakably
travelling along Jupiter’s path, ahead and behind the
planet. Once wandering asteroids, they must have been
captured in the remote past and are now prisoners for
all time at Jupiter’s equilaterals, perhaps better known
as the Trojan Positions.

From this it follows that if we deliberately station
satellites at the equilaterals of the Earth they also will
be subject to the same natural laws, and there may be
other benefits to be had. First, the satellites will possess
an inherent, self-compensating ability to remain “on
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station,” and we can forget the need to correct any ten-
dency to drift, as we do in the case of satellites in syn-
chronous orbit above the Earth. Secondly, and equally
important, since they flank the Earth they enable us to
“see” around the Sun where it blocks our radio view.
In effect they would act as radio periscopes, relaying
incoming signals we should otherwise never receive, and
relaying outgoing instructions in the same manner.
Because of their unique position, they could be called
Trojan relays.

It might be asked whether the dynamic equilibrium
of a Trojan relay would be disturbed by the gravita-
tional pull of planets passing in adjacent orbits. Un-
doubtedly it would be perturbed to some extent, for
every planet exerts some influence on every other body
in the solar system, but with Venus never closer than
25 million miles, and Mars rarely less than 40 million
miles away, their influence would be negligible. In these
circumstances it is doubtful whether the orbital shift
they might induce would be observable in much less
than a century, and certainly there seems little need for
qualms on his score.

Design of relays

Though Trojan relays will help to solve the difficulty
of solar occulation, it is only fair to admit they are bound
to bring other problems in their train. These may be
grouped under the headings of reliability, attitude con-
trol, power supplies and long life. Placing the Trojans
in position is the least of our worries, a matter of pro-
pulsive effort and navigational accuracy that is well
within the capability of existing space equipment.
Until spaceflight becomes commonplace, and orbiting
satellites are serviced periodically like Trinity House
navigational buoys, a long and durable life, coupled with
absolute reliability is essential. This would be especially
pertinent to a Trojan relay for, at a distance from the
Earth equal to the Sun itself, inspections would be most
infrequent. It would probably be more economic to

launch a replacement than go to the trouble of refur-
bishing one that has ceased to function for any reason.
Consequently circuit redundancy, duplicate sub-systems,
long-life power supplies and maximum protection from
meteorite and radiation hazards must take priority in
the design.

TROJAN RELAY §

oo
TROJAN RELAY 2

Fig. 2. Trojan relay stations would prevent all radio contact with
spacecraft being cut off for several weeks, due to the solar corona,
while Earth was in conjunction. The figure shows both incoming and
outgoing messages being relayed *‘around the Sun”’.
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Ideally, of course, all electrical power should be drawn
from the Sun, but it may be some while before solar cells
are efficient enough to satisfy all needs completely. Mean-
while, contacting interplanetary probes launched in the
next decade or so, with the prospect of reaching Saturn
or even Uranus, 2,000 million miles from the Sun, will
demand prodigious amounts of power. To meet this
requirement large and improved nuclear-powered
generators would have to be developed, even though their
reliability in space is still an unknown quantity.

Attitude control, so vital to accurate aerial-pointing,
will present the toughest problem of all, for any form of
orientation by means of small thrust jets sets a limit on
the life of the relay when the fuel is exhausted. The
alternative seems to lie in the progressive development
of gravity-gradient stabilization, using the Sun’s gravita-
tional field to exert erecting forces on the relay via four
long, slender booms at the ends of which are fluid
dampers. Initially the relay might have to be oriented by
jets, but once a series of star-trackers had locked on to
specific sources they could control the vehicle electrically,
counteracting small oscillations by lengthening or
shortening appropriate booms. Any forces or torques
generated in the system as a result of swinging the aerial
about an axis would naturally have to be balanced by
moving counterweights.

Stabilizing the relay by deliberately spinning it, as in
the Intelsat satellites, is possible but perhaps not useful
because of aerial-beam orientation problems. It is prob-
ably better to provide the relay with enough nitrogen
fuel to stabilize itself with the aid of small gas jets. With-
out too great a weight penalty enough fuel could be
carried to last five years, and by then everyone will be
anxious to replace the relay with something better any-
way. Equipped with duplicate Canopus sensors, Earth
sensors and Sun sensors, the relay should have no diffi-
culty in orienting itself in space with sufficient accuracy
to direct its aerials precisely when commanded to.

On the question of radio range it is now known that
communication between such a relay station and Earth is
feasible. This can be seen from the fact that Mariner
IV’s 10-watt travelling-wave-tube transmitter supplied
adequate signal strength over a distance of 134 million
miles, and subsequently was detectable at 191 million
miles, more than twice the distance from Earth to a
Lagrangian “ point” on the Earth’s orbit.

However, it is conceivable that an interplanetary probe
will have reached the vicinity of Uranus by the late 1980s,
and if a Trojan relay is in position and operational by
then it will be expected to reach out to a distance of some
2,000 million miles. All things being equal, on applying
the inverse-square law to the basic transmission formula
it will be found that r.f. power of some 2-2% kW will
have to be radiated. While future developments can per-
haps be expected to reduce this figure, refinement of
detail, as in other aspects of spaceflight, usually turns out
10 be less important than accepting the inevitable and
learning how to generate copious amounts of energy.

Lastly, if so large and heavy a satellite is to be placed
where it becomes the focal point for other, improved
versions that may wish to occupy the same space one
day, it must be possible to destroy the station completely
SO as not to constitute a hazard to its replacement.
Admittedly space is large, and there is little risk of physical
contact, but a few ounces of high explosive and a radio
frequency combination lock will put an end to any chance
interference or future embarrassment.

This leaves only the problem of launching and posi-
tioning the relays along the Earth’s orbit. Perhaps con-
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Fig. 3. Anetwork of Trojan relays stationed at the equilaterals of the
inner planets, Mercury and Venus, would provide complete coverage
for space activities inside the Earth’s orbit. The diagram shows how
data from a solar probe on the other side of the Sun would be relayed
to Earth.

trary to expectation, both relays would be launched in a
forward direction, relative to the Earth’s motion, one
swinging outwards along an arc that returned to intersect
the orbital path, the other inwards to enter a perihelion
orbit round the Sun before coming up behind the Earth.
On reaching their stations, both relays would be slowed
by retro-rockets to the same speed as the Earth. Their
final position would not be important to within a degree
or so, but the resultant velocity vector should be substan-
tially correct.

Completing the network

The safe deployment of Trojan relays on either side of
the Earth still leaves unresolved the question of how an
interplanetary probe will recognize in which direction to
aim its aerials. Circumstances will vary, and the only
safe decision is to provide it with a steerable aerial and
a set of reference axes. Direction co-ordinates would ke
transmitted from Earth when the time came, via a Trojan
relay possibly, but now with sure knowledge that an
answer should come back wherever Earth was (Fig. 2).

Nevertheless, even with two Trojans operational, there
still would be blind areas that could not be viewed,
especially the region between the orbit of Mercury and
the Sun. However, if Trojans can be set up at the Earth
equilaterals they can be stationed just as easily at the
equilaterals of the inner planets, Venus and Mercury.
Being closer to the Sun, they would orbit more rapidly:
Venus equilateral in 225 days and Mercury equilateral
in 88 days. One or other of the six ‘Trojans then in
motion should ensure that solar system coverage was
complete (Fig. 3).

No doubt many aspects of this Trojan relay scheme are
debatable, and some people may well regard the whole
idea as outrageous. But, equally, there may be other
unsuspected advantages in the scheme that only the future
can disclose. Possibly not until these have been realized
will someone have the courage to propose we put the
‘Trojans to work.
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Design of Schmitt Trigger Circuits

FOR DEFINED THRESHOLD APPLICATIONS

By A. E. CRUMP

Much of the design work involved in the calculation of a Schmitt trigger circuit
tends to be empirical, and the purpose of this article is to present a step-by-step
design method so that the necessary resistor values may be obtained merely by
substituting the required parameters in a set of equations. The article is con-

cerned with circuit design from the viewpoint of trip points.

Here the author

deals with the normal Schmitt circuit and later will be corncerned with the case
of an additional emitter resistor— often neglected in the literature.

CHMITT trigger circuits are frequently used in
voltage monitoring applications. In many cases, the
design requirement is for a circuit to give a certain

value of “backlash” voltage, whereas in others a certain
output condition is to be presented at a precisely deter-
mined magaitude of input voltage.

This article is intended to deal with these two require-
ments only, and the design methods described apply to
the basic circuit shown in Fig. 1. Although there are
variants to the basic Schmitt trigger, and it is acknow-
ledged that they have advantages in certain applications,
the circait of Fig. 1 is highly suitable for general purpose
applications where a set of design formulae may be
standardised.

Two approaches to design are described, one for the
simpler, general purpose applications where stability of
threshold conditions is not very critical (and medium
to high values of backlash are required), and the other
for precise work, where stability of threshold voltages
must be guaranteed to close folerances at small values
of backlash.

BACKLASH

The circuit of Fig. 1 has two states. One state is with
Tri on and Tr2 off, and the other with Trl off and Tr2
on.
Fig. 2 shows the ideal curve of collector current )
of Tr2 plotted against input voltage (V,y) to trigger.
It can be seen that when V. is zero, I, is a maximum
and that when V,y is increased, a point is reached where
I, suddenly drops to zero. This voltage will be re-
ferred to as the  restore” voltage, i.e. the voltage at
which Trl conduction is restored. It is also noted from
Fig. 2 that reversion to the condition where Tr2 is
conducting only occurs when Vy is reduced to a value
below the restore voltage (V). This lower voltage will
be referred to as the  trip ” voltage (V).

The difference between V- and V is referred to as the
backlash or hysteresis of the circuit.

The design problems involved in designing a precise
circuit to have a certain (V,— V) value are considerably
less than those involved in producing an absolute value
of Vy andfor V. This is because in the former case
Vg and V7 values may be selected so that they are high
compared to the base-emitter voltage drop (V) of the
transistors, thus easing the temperature stability problems.
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In the latter case, the V7. and V, values are design para-
meters, and so their proximity to Vg values is predeter-
mined, and suitable temperature corrections must be
made.

LOOP GAIN

The transition from one state to the other at V' and V- is
caused by a regenerative, or a positive feedback effect.

Let us consider that at V, and ¥, both Trl and Tr2
momentarily conduct i.e. during the transition region.
The a.c. equivalent circuit of the trigger is shown in
Fig. 3, and it is apparent that there is a closed loop of
positive feedback as shown by the arrows. This means
that providing the loop gain, y,, 21, the circuit will
oscillate. Now the condition where Trl and Tr2 are
both conducting is a very unstable one, as their base
voltages have to be of comparable magnitude and polarity.
As soon as oscillatory conditions are set up, the first
transient of oscillation disrupts this delicate condition,
and the circuit rapidly assumes one of the two states
where only one transistor is conducting.

Now if the loop gain is less than unity, oscillation
will not take place and so there will not be a rapid transi-
tion of state; instead the circuit will slowly change state
ard can be stopped between the two states, with both
transistors conducting.

A source of error during computation of loop gain is
failure to calculate it at low values of collector current.
As a regeneration condition is approached, one transistor

A. E. Crump, who is now
senior circuit designer at
Plessey Automation Ltd,
Poole, started his career as
an electrical engineering
apprentice with G.E.C.,
Coventry,in 1955, Heworked
mainly on line communica-
tions and when he leftin 1964
he was senior group leader
on active networks. From
1964 until joining Plessey he
was with Redifon working
on flight simulators.
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s biased off. Now at the instant when it starts to turn on,
Its collector current will be low and so its current amplifi-
cation value (B) will be much lower than the value at full
conduction, see Fig. 4. Thus the loop gain will vary as
the transistor turns on. Now if the full conduction value
of loop gain is close to unity, then the circuit will initially
have a loop gain less than unity, and regeneration will
not take place until loop gain reaches unity. This

results in an uncertainty of the value of V, and 1V,

because the low-current loop gain will be ill-defined, and
part of the switching characteristic will be sluggish.

For these reasons, it is advisable to design the circuit
for loop gain far greater than unity in the full conduction
region, thus reducing the uncertainty of V, and V,.
If the low-current parameters of the transistors are
known, these should be used in y, calculation.

The higher the loop gain, the lower the uncertainty.
This is demonstrated in Fig. 5. The loop gain is therefore
a very important design parameter. (An expression for
loop gain of the trigger is derived in Appendix 1.)

It is noteworthy that it is more difficult to achieve high
loop gain with low backlash, than with high backlash.
There is a relationship between backlash and loop gain,
but it is not intended to investigate this aspect within the
scope of this particular article.

The equation derived in Appendix 1 indicates that the
v, value is more dependent on B, than on B,, as the
function of B, present is «,. Now,x;=8,/(1+58,) and
dx,/dB, = —1/(1-+B,)%, hence changes in 8, have a very
small effect on x; and so a small effect on v,

It is apparent therefore that the starting valuc of v,
will be higher when Tr2 is turning off and Trl turning on,
than in the reverse condition, i.e. y, will be higher at V,
than at V,. This effect is more noticeable at low values
of backlash.

BASIC TRIGGER (Fig. 1)

Consider the design procedure for predetermined V, and
V. The equivalent circuit with Trl conducting and Tr2
off is shown in Fig. 6. The circuit is analysed in Appendix
2, and an expression for .V, obtained. For non-precision
applications and especially where silicon transistors are
used the leakage currents may be neglected, and the ex-
pression can be modified to:—

R
Veetoan Vg R!t
E
Vime o — oo — 4V = Ve oo .. ey
R+R, R,
1-+ +oy -
R, R,

The equivalent circuit with Tr2 conducting and Trl
off, is shown in Fig. 7. The circuit is analysed in Appendix
3 and an expression for V, obtained.

Modifying the equation derived in Appendix 3 to
neglect leakage currents:—

R,+ R,
Veet Vi ((1 FBY) R[)
V= i
14 R,+R ( 1, 1 )
FUUHR, TR,
(V' 1s the value of V. at which conduction commences,
as opposed to the full conduction value, see Fig, 8.)

To present a step-by-step design sequence it is nec-
essary to manipulate expressions (1) and (2) and to evalu-
ate some of their terms. The unknown circuit constants
are Ry, Ry, R, and R, The transistor parameters will be

+V 51— Ve @)
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known from the data sheets of the transistors used.
Vg and V. are design parameters.

If two of the unknown constants could be evaluated by
other means, then (1) and (2) could be solved simul-
taneously to find the other two.

R, Calculation. R, can be calculated from V,, and

I, This presets the desired output conditions from Tr2
as a design parameter.

Ry— (V rmin)— VpE2) % 2min) . . . 3)

I,
(This equation is derived by inspection of Fig. 7.)

Calculation of R, from stability considerations
It is apparent from (1) and (2) that V; is less affected by
transistor B than is Vg, as the significant coefficient in (1) is
«, which is relatively insensitive to 8 variations, whereas
the significant coefficients in (2) are directly dependent on
g. The condition is analysed in Appendix 4, where the
problem is the shunting of R, by the input resistance (R)
of Tr2 stage. In the manner shown, R, can be calculated
from the required tolerance on ¥, and the 8 spread of
Tr2.

The Bamar a0d Bapmin figures used in Appendix 4 may
be expressed as:—

(a) Selection tolerance of B..

(b) Selection tolerance plus temperature effect toler-

ance.

(¢) Temperature effect tolerance only.

In case (c) the B selection tolerance would be overcome
by selection of R, to give the required ¥, on each trigger
manufactured; but on the other hand higher loop gain
would be achievable than in cases (a) and (b) due to the
reduced B spread. The more convenient approach is to
use case (b) and calculate the overall temperature effect
from (6) and putting 88,/8T=0.

DESIGN SEQUENCE

The design sequence is summarized in the panel. Al-
though the expressions appear cumbersome, they are
quite simple to use as their practical application merely
involves substitution followed by simple arithmetic. An
example showing the design procedure is given at the end
of this article. Various checks should be made to the
resistor design values derived from the equations sug-
gested in the panel, such as those given below.

Loop Gain Check. The calculated resistor values

’_ ’
Vy=VrtVae~Vae2

(Vr=Vg))
Veeo—1
R
Iceoa
R
1 ] Var
Ra3 v,
108 1l
Fig. 6. D.C. equivalent circuit at V, threshold.
I 1
Vf; = Ve ~Vaez + Ve
(VR=VBZ)
Vec o——

Leeoz Tr2 L RIS Tri

Vee2 Vee:
4
I
4 T Va (Vg ) fez
Leeor Tz %RE
Fig. 7. D.C. equivalent circuit at Vg threshold.

should be inserted in the equation for y, (Appendix 1)
to check the loop gain, bearing in mind previous dis-
cussion regarding the low-current value of B,. If the
calculated value of y, is less than unity, there are various
steps that can be taken to improve it,
the choice depending on the appli-

(1) Calculate R, from (3).
(2) Calculate R, from Appendix 4.

where V'p=V;— Ve + Vippe

SUMMARY OF DESIGN PROCEDURE

RI:‘

]Rg(l 4

(3) Calculate R, and R, by solving (1) and {2), yielding:— (b)
L= Vee Vee=Vr—=Vigra+ Vg
Ve (Ve Ve 1%; + Cﬁﬁlﬁ | ‘;gﬂ
and R1=[Z€;+11.Il§;l(;%l— )]R._,—RL o .

cation.
(a) Either increase V¢ or return
R, to a higher voltage rail, re-
calculating resistor values.

Reduce R..

(¢) Widen the V tolerance.

(d) Use higher gain transistors.
. (e) Return R, to a more positive

Vm;\) 2. () supply.
Vot These various remedies can be tried
by substitution in the y, expression
(Appendix 1) until the required result
o --(8) is obtained. Generally, the y, value

will be greater than unity, but in
cases of low backlash and/or high V,
accuracy, some of these remedies may
be necessary.

124

WIRELESS WORLD, MARCH 1967

awaann americanradiaghistans caom,



www.americanradiohistory.com

Saturation. It occasionally happens that a trigger
designed as described saturates while the input voltage
is increasing from V. to V. In the trigger to be described
in Part 2, this condition can be designed-out, but with the
basic trigger there are not enough circuit variables to pre-
determine the saturation point. After completing the
design sequence, therefore, it is advisable to substitute
in expression (4) to find the input saturation voltage. If
saturation is encountered, the circuit must be redesigned
using:—

(a) Lower loop gain, or

(b) Lower V(.

Vcc'_ V('/-;l(sur!(l +

Vixtsa=" ~1+ R,’~‘+
R, 4R, R,

R,

R JFR-)
1% — Vit o D
I_'

Negative resistor values. If a resistor has a calcu-
lated negative value, this is an indication that the para-
meters required of the trigger are not compatible with the
components and supplies used.

The more usual remedies are:—

(a) Increase Ve

(b) Widen V, tolerance

(¢) Use higher-§ transistors.

The choice of (a), (b) and (c¢) depends, as with the other
remedies, on the specific trigger considered, and can be
determined by experimental substitution of values.

Temperature dependence of V,. Referring to the
expression obtained in Appendix 2, it is clear that the
temperature dependent terms are Vypy, Tepps Lo and
o,. The change in V, per unit temperature can then be
expressed as in the expression (5) below:—

wVy g [DJral R, (QVﬂlz‘l) _R, (M(;/-:m) +

2T R\ )T 2T
Mepon ] N
Ri+R, ( T ) T o0 ()
- R +R, R,
where D=1+ ~R2 -+ oo (k/)

The effect of d/dT is neglectéd, as this is very much
a second-order effect.

Temperature dependence of V,. This is calculated
in a similar manner to that used for V, by partial differ-
entiation of the expression derived in Appendix 3. The
temperature dependent terms are Vi, Virs Bo L
and oz o.

dVr _ 1 [(B‘JFRL _1) Wi p Moo
DICE’”] Vie—=A-Vppe (Ry--R;)y 38,
R Mopo] | (Vee—A-Vypa (Ri-ER,)| 38,
l ( 1+RL T u ( AzﬂzzRE ) o
IV pp
AT NG

1 1
where A=1-+R, R, (R_ b s jR_)
2 2/

Note: The value of 8, to be substituted in (5) should be
Bamin tO ensure worst-case design. If the temperature co-
efficient of B, has already been allowed for in the calcu-
lation of R, then d8,/37 can be put to zero in (5).

Dependence of V, and V, on power supply
stability. This is found by differentiating the equations
derived in Appendices 2 and 3 (or equations 1 and 2)

WIRELESS WORLD, MARCH 1967

i =
Fig. 8. Typical Vy,— I charac-
teristic, showing knee voltage,
Vi
:
¢'/|E VBI.
Rind
Roff-——T ——————————————
Fig.9(a). Variation of
input resistance with
Ron- input voltage (V,y
increasing).
Rsat
Rp1

Ring
Rott W ''''''''
Fig. 9(b). Variation of
input resistance with
input voltage (V,y R

decreasing). °M

Rsat
Rp 1

with respect to V.0 DV, DV .=1,D and dV,/dV =1/4
(D ard A are defined above.)

Input resistance. This depends on the input voltage
magnitude and whether it is increasing or decreasing. The
characteristics are shown in Fig. 9, and the input resis-
tance is seen to have four main values:

R,,,: input resistance with Trl non-conducting.

L 3 3 39 3 CondUCting'
e 0 % during regeneration.
0 % % with Trl saturated.

R, is derived from the cquivalent circuit of Fig. 3, and
may be expressed by the combination:—

R,):(G|]R,,:+r,_;1) (L B) L riyy,

(Ri* R)IRy vy

1+8,
This equation is useful in computing the loading effect
of the trigger on the source.

where G=r,--

EXAMPLE
A trigger is to be designed to the following specification : —

V,=10 V120 mV at 25°C (drift from +25°C to be
within 450 mV)

Vx=11.25 V250 mV over same temperature range.

Vee=24V

I;,=5mA

Source resistance =200 Q

195
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I'ransistor parameters:—

V/BE:O‘S Vv V('[._*( g,,/):0.2 \%
V=07V (at 5 mA) I;,=0.1 uA (125°C)
Viaptsan=09 v r,=27,5 Q

p=45-221 including selection and temperature spread
(3) gives R;=22kQ (22kQ)
Substituting { (B) » R,=11.1kQ (12kQ)
in equation ((7) » Rp=1.186kQ (1.2k)
8 » R=95kQ(10kQ).
Substituting in (A), y,= 1.4 for worst-case corditions of
8. Substituting in (4), V,y(wp=14.9 V which is greater
than V., and therefore acceptable.

Test results.
V,;=10.00 V at+25°C and 9.97 V at +125°C. Change
in V;=30 mV.
V,=11.53 Vat 4-25°Cand 11.42 V at +-125°C. Change
in V,=110 mV.
Vg value at 25°C is slightly outside the specification
since preferred value resistors were used rather than
calculated values.

Verification of drift calculation. The IV, tempera-
ture effect may be calculated from equation (4). Ignoring
the leakage currents as their effect is negligible in this case;
AV /3T =48 mV/100 deg. C (assuming oV ,/0T=2mV
per deg C). Thus the calculated change is 48 mV and
the measured change is 30 mV.

(To be concluded.)

APPENDIX |
Refer to equivalent circuit (Fig. 3)
Loop gain'yo=1,f4a1=z{—' : I—‘ 0 15 o
N iy 1s 1
oy R, . R _(1+B).R,
VTR ARARNZ) Re+Zy (Rp + Z)
. a, R; (1+8.,
ie. yo=———ﬁzl—l‘ Ltk )1--2 ...... (A)
2 1
R+ R0 (R2+ 1)+22J ( 1+§E)
(r"sp+ R
where Z,=r,a+—, —5< >
. 1 el (1+ﬂl)

' RI:'ZI ’
and 22:(1+52) {rezT(Rb.+Zl)} +r bbs

Bl

!
Tbo

b c
m Te ﬁ. , 1-equivalent circuit for transe

istor used in the analysis :-

€
=21
APPENDIX 2

Applying the superposition theorem to Fig. 6, to obtain
an expression for V) :—

Suppressing I, and Iz —

SYMBOLS
Vee Supply voltage

Vg and V,y  Input voltage which just causes
trigger to satwate

v, Lower trip voltage
Vi Upper trip or restore voltage
Ry Source resistance
8 Current amplification factor* | Common-
v’ Internal base resistance emiteer
bb ) T-equivalent
r Internal emitter resistance circuit

Vy:  Base-emitter voltage
,
V'pr  Knee of IV, curve
Ve Collector emitter saturation voltage
Vypse Base-emitter saturation voltage

Iy,  Collector-emitter leakage current
S Current stability Factor (~ 1+ Rg/Ry)
* In y calculations put 8 = k. In all other

calculations put 8 = hpyg, if known.

(14 B)R;;

Suppressing Iz, and V-

— R, .1
current in Ry, = -~ £22¢1
© (Ry+ R;+ Rp)
Suppressing I, and Vi i —

Lz (Ry + R

Ry +R:+R)
Adding currents algebraically and multiplying by R,:—

_ {VC‘C - ICI(RL) —{:_ICELI‘I(RI + RL)} R2 .. (a')

current in Ry, =

V., = cen
" (R, + R: + R))
At 17, threshold, V; = Vi + (Vys — Viggy)
From Fig. 6, I, = S Irpoy + wVr= Vs

Ry
Combining (a) and (b) and transposing for V,:—

R
Vee + 4 Vg (Té) + ICE()z(Rl +R) — S.IcgnR,

e (1 +?1 + R, + R,
R, R
+ Vi — Vi

APPENDIX 3
Applying the superposition theorem to Fig. 7 in a

similar manner to that used for Fig. 6 in Appendix 2, we
can obtain an expression for Vj, :—

R, + R ' .
R, [Va + Vi ( : L) —Iceo BiRL + Iegos (R1+RLJ]

o “\1+B)Ry ¢
(R, + RJR,
Rit Ret Rt "G 50R,

At V, threshold, Vi = Vi — Vgt + Vg

) - ICEOIBIRL + ICE(I‘J(RI + RL) - VBE2 + V/BEI

current in R, = V=

Vee i Vee + Vg
(R, + R, + R}
|
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APPENDIX 4

Consider Trl off and let input resistance to Tr2 be R.
Let voltage at base of Tr2 be at the restore point (i.e. V).

d =
Now V, = Vcc(a < d) where d = R,||R

and a = R, + R,, see Fig.
So Vl{ma.t - < and VRmm ‘VV‘C_C
1+4_@ e 8
dmam dm in
(7= 1)
o i Vames
giving “mir _Rmax | __ p o
dma.z: (VCC _ 1) v
Rmin
As RyJRand R = r'yyy + (1 + B)(re> + Ry)
then F = _ReRmin . Ra & Ry
R2 + Rmin Rszax

(R is given max. and min. values according as B takes

APPENDIX 5

By inspection of the Fig.:—
Ve = TsatRe + Veprsat T Viasat — Vgt sar
where

Isut = (VBsat - VBlsal) (

VCEI sat__ |
R, R,

1 1
R ETR)

By substituting for I, and transposing for V., we

have:—

R

Vee = Ve su/(l b 4ﬂ)

" ';lAi‘_Ilel - R3 +I’BElsato

1+ Ry + j

' Ry R, + R,

Vee
(Ri+Ry) a

R, RI;

max. and min. values). Transposing:— Above: Notation used in %
R, = Fl - F] -+ (B), where F =IV/'C(_'/KRT)_IHJ :71‘ Appendix 4. VaEisat gnl
- cclVigmin — 1 Right: Showing symbols fo Veset Re
Roin Ran Appendix 5. .
\.
H. F. PREDICTIONS — MARCH
Mc/s
o -qmqm__ I SuEt0s RS bt
30— | . /,:_JI_\ wm || ===== OPTIMUM TRAFFIC FREQUENCY
— - Ls e s B e i —
o S L % T f:/ I "I"--.\ 2 LOWEST USABLE HF
7. —— oy = i e
15 i m— = = 15
m“‘-{____.-_‘-,-rﬂ o =) T~ 1o The prediction charts, which are pre-
B LT T s i S M 74 ey P ol 0 pared three months in advance by Cable
6 ] : — e o 2 w6 and Wireless Ltd.,, show the median
SF— WITH AURORAL CORRECTION R e 1 15 standard MUF, optimum traffic fre-
4 | | t R - - 4 quency (FOT) and the lowest usable fre-
s | I | [ o quency (LUF) for reception in this
Y 4 12 16 20 0 0 4 8 12 16 20 0 country from the areas indicated.
MUFs are some 209, higher than for
March 1966, and curves for routes in the
northern hemisphere are smoother than
recent months. The FOT, or optimum
working frequency (OWF), is the highest
frequency usable for 909 of the month.
| = LUFs are dependent on type of service,
— equipment, and local noise levels, hence,
0 7 —1I* = unlike MUFs, they differ for each direc-
8 ¥ % S tion of the route. Those shown are for
6 |- | : \..k._ | B ! commercial telegraphy using powers of
s | e several kilowatts and rhombic type
Py S J 1] aerials. For reception of high-power
3 I ﬁl e | broadcasting stations LUFs would be
0 4 8 12 16 20 0 0 similar, but for amateur telephony
G.M.T. would be a few megacycles higher.
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PERSONALITIES

W. A. S. Butement, CB.E.,, B.Sc,
D.Sc.(Adelaide), who was a member of
Sir Robert Watson-Watt’s original radar
team and has been chief scientist in the
Australian Department of Supply since
1949, has left the Department and has
joined Plessey Pacific Pty Ltid., Mel-
bourne, as director of research. When
he was appointed chief scientist, at the
age of 45, he was also given executive
charge of the Australian Defence
Scientific Service which includes the
Woomera Rocket Range. Incidentally,
Woomera’s main square is named after
him. Dr. Butement, who during the
latter part of the war was assistant
director of scientific research in the
U.K. Ministry of Supply, received
£1,200 from the Royal Commission
on Awards to Inventors for “his
contribution to the development of radar
installations ”  which  included the
“split ” method of d.f. and a fire con-
trol system using echoes from shell
splashes.

It is announced by the Board of
Trade, Telecommunications Division,
which is responsible for the provision
and operation of radar, communications,
navigational aids and other electronic
facilities for civil aviation and air traffic
control, that W. H. Garnett, O.B.E,
F.LLE.E,, is appointed director of tele-
communications in the National Air
Traffic Control Services. Mr. Garnett,

o

CI

W. H. Garnett

who is 50, served his apprenticeship and
the early part of his career in the G.P.O.
Engineering Department. During the
war he served in the R.AF., attaining
the rank of wing commander. He
joined the Ministry of Civil Aviation in
1946 and has since served in a number
of posts concerned with the develop-
ment, installation and operation of radio
navigational aids, radar, and communi-
cafions equipment for civil aviation. He
was at one time assistant director of
electronics research and development
(civil aviation) and latterly deputy
director of telecommunications,

128

The 45th award of
the LE.E. Faraday
Medal has been
made to Professor
H. E. M. Barlow,
Ph.D., B.Sc.(Eng.),
FR.S.,, “for his
pioneering work in
microwave engineer-
ing, embracing the
development of ab-
solute measurements
of microwave power,
the investigation of a
particular type of
low-loss wave guide
and its application to
long-distance trans-
mission, and detailed
studies of surface
waves.” Professor
Barlow, who is 67,
became a member of
the academic staff in
the Faculty of Engin-
eering at University College, London,
in 1925. In 1939 he joined the Tele-
communications Research Establishment
of the Air Ministry, to work on radar
development, and later became super-
intendent of the radio department, Royal
Aircraft  Establishment, Farnborough.
Professor Barlow was recently appointed
chairman for six years of the British

National Committee for the Inter-
national Scientific Radio Union
(U.R.S.I.). He is a member of the

newly formed Ministry of Technology
Council for Measurement and Calibra-
tion Services, is chairman of its High
Frequency Committee and has been a
member of the B.B.C. Scientific Ad-
visory Committee since 1953. Since
1963 he has been a director of Marconi
Instruments Ltd.

S. E. Clarke, who has been with the
Marconi Company since 1946, prin-
cipally in the Radar Division, and
latterly in the International Division of
which he was appointed overseas
manager in 1963, has now become
manager of the division. After war

. E. Clarke

anaan americanradichistoncom
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Professor H. E. M. Barlow at work in the laboratory.

service as a radar officer in the Royal
Navy Mr. Clarke, who is 46, joined the
Marconi Company and played a sig-
nificant part in the initial formation of
the Company’s Radar Division. Fol-
lowing the installation of a radar set
on the cruiser La Argentina during her
voyage to South America, he set up a
radar training school in Argentina which
he ran for four years. In 1951 he re-
turned to England to become a project
engineer in the Radar Division In
Chelmsford. Two years later he was
appointed sales manager in the naval
section of the Division.

Miss Rose Winslade, president of the
Women’s Engineering Society, has been
appointed to the staff of the Council
of Engineering Institutions. She spent
several years on the engineering staff
of the Plessey Organization and for the
past fifteen years or so in a technical/
commercial capacity with Philips Indus-
tries. Latterly Miss Winslade was joint
manager of the Electronics Division at
Research and Control Instruments Ltd.,
now amalgamated with M.E.L, Ltd.

Dr. Denis Taylor, M.Sc.,, F.LEE,
since 1963 head of the UNESCO
Mission in the Faculty of Engineering
at University College, Nairobi, has been
appointed to the new chair of electronic
science and telecommunications in the
School of Electrical Engineering, Uni-
versity of Strathclyde, Glasgow. He is
a graduate of University College, Hull,
where he obtained his Ph.D. in radio
engineering in 1934 and was a lecturer
until 1939 when he joined the staff of
the Bawdsey Radar Research Station.
During the war he was concerned with
the development of radar and for his
work on G.C.I. (ground controlled
interception) equipment he received an
award of £2,400 from the Royal Com-
mission on Awards to Inventors. He
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continued in the Government Scientific
Service, latterly as head of the Elec-
tronics and Instrumentation Division of
the Atomic Energy Research Establish-
ment, until 1957 when he joined Plessey
Nucleonics Ltd. as director and general
manager. In 1962 he was appointed
co-ordinator of research and develop-
ment for the Plessey Group.

Brigadier, E. Holland, B.Sc.(Eng.),
MIEE., RE.ME,, has been appointed
director of guided weapons (military) n
the Ministry of Aviation in succession
to Brigadier F. W. Grant who is retiring
from the Army. Brigadier Holland, who
is 51 and a graduate of AMlanchester
University, joined the Army in 1940.
From 1963 to 1965 he was assistant
director of electrical and mechanical
engineering in the Ministry of Defence
and for the past two years has been
director of electrical inspection in the
Ministry of Aviation,

Jack Bostock, M.I.LE.E., director and
general manager (operauons) of the

Sperry  Gyroscope Company  since
1962, has succeeded Lionel Jofeh,
OB.E, F.IEE, as chairman and

managing director of the company. Mr.
Jofeh who joined Sperry in 1947 as an
equipment engineer on naval gunfire
control is leaving the company. Mr.

J. Bostock

Bostock joined the company in 1948 as
a design engineer (also on naval gun-
firc control), he became superintendent
computer projects in 1955 and in 1958
was appointed engineering manager of
the Bracknell, Berks, factory. In 1961
he became group manager responsible
for stable platforms and inertial navi-
gation systems and for the past four
years has been general manager (opera-
tions).

C. F. Machin, B.Sc,, F.Inst.P., has
been appointed a director of Mullard
Ltd.,, which he joined in 1962. He
continues as head of the Mullard Indus-
trial Markets Division, but relinquishes
his directorship of Associated Semi-
conductor Manufacturers Ltd., the joint
Mullard-G.E.C. semiconductor develop-
ment and manufacturing company. Mr.
Machin, who “is 52, joined the G.E.C.
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C. F. Machin

Research Laboratories in 1931. In 1956
he was made chief engineer of the com-
pany’s semiconductor department, and
two years later he was appointed
manager of its semiconductor plant at
Stockport, Cheshire.

J. A. Jenkins, M.A., A.InstP., at
present a director and general manager
of Associated Semiconductor Manufac-
turers Ltd., becomes managing director,
and J. C. Akerman becomes a director.
Mr. Jenkins (47) joined Mullard Re-
search Laboratories in 1947, where he
subsequently took charge of the photo-
electronics division. He left the labora-
tories in 1955 to establish the Mullard
semiconductor manufacturing divison
and to head the first of Mullard’s
specialist transistor factories, at South-
ampton. When Mullard and G.E.C.
merged their semiconductor businesses
in 1962 to form Associated Semi-
conductor Manufacturers Ltd. he was
appointed to the board and became its
general manager. Mr. Akerman (49)
is commercial product manager for all
semiconductor devices, including micro-
circuits, within the Entertainment
Markets Division of Mullard.

Two senior appointments have been
made in the Radio Division of Standard
Telephones and Cables Ltd. at New
Southgate, North London. E. H.
Bruce-Clayton, who joined the com-
pany in 1965 as aviation marketing
manager, is appointed aviation plan-
ning manager. Succeeding him as
aviation marketing manager is R. D.
Stirk, who recently joined S.T.C. from
Rank-Bush Murphy Electronics Ltd,,
where he was the overseas sales man-
ager. Previously he was with G.E.C.
Electronics Ltd.

W. C. Morgan, B.A,, F.ILEE, has
been appointed a vice-president of the
Andrew Corporation, of Chicago,
manufacturers of microwave aerials and
associated equipment. He will be
responsible for developing the com-
pany’s operations in Europe, based at
a new factory at Lochgelly in Fife. A
graduate of Oxford University, Mr.
Morgan joined the Royal Signals on the
outbreak of war and left in 1953, with
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J. A. Jenkins

1. C. Akerman

the rank of Lieut-Colonel, to become
a director of E.M.I. Electronics Ltd.
In 1963 he joined Elliott Automation
Continental S.A.

G. H. Stone, who joined Cannon
Electric {G.B.) Ltd. as sales manager in
1957 and has been sales director for the
past two years, has become managing
director. He succeeds J. H. Powell who
has resigned but continued as consultant
for three months.

J. W. M. Child, B.Sc.(Eng.), a
graduate of King’s College, London, has
been appointed sales manager of G. A.
Stanley Palmer L.td. in addition to being
general sales manager of Elmbridge
Instruments Ltd., an associate company.
Both companies are now located at
West Molesey Trading Estate, Surrey.

OBITUARY

J. E. (Dick) Goodwin, B.A., group
service manager with British Relay Ltd.,
died on January 8th aged 61. He joined
the company in 1946 (after war service
as a Lieutenant Commander in the
R.N.V.R.) as service manager of the
newly formed p.a. department which
later became the Special Services Divi-
sion. When the company entered the
television field he was appointed man-
ager of the Television and Rental De-
partment. In addition to being group
service manager he was also a director
of a subsidiary company Gem Electrical
& Radio Services. Mr. Goodwin had
been a member of the council of the
Radar & Clectronics Association for
some years.

Colin H. Gardner, who was with the
Mullard Company for 32 years until
his retirement in 1961, died on Decem-
ber 27th at the age of seventy. He
entered the radio industry in 1921. For
many years he handled technical/
commercial liaison work with dealers.
For the last eight years of his service
he managed the Mullard Films & Lec-
tures Organization. Mr. Gardner was
a past-president of the Incorporated
Practitioners in Radio & Electronics and
was an amateur transmitter from 1910
until 1939.
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NEWS FROM INDUSTRY

£1M Communications Systems
for NATO

TWO transportable communications
systems for NATO are being supplied
by the Marconi Co. Ltd. and are ex-
pected to be fully operational by the
1st April, seven months after the order
was placed. Each of these systems will
consist of a transmitting station, with a
number of transmitters from the MST
(Marconi Self Tuning) range, and a re-
ceiving station equipped with dual diver-
sity receivers. Frequency changes can
be achieved in seconds, by the operation
of decade dials, and tuning is -automatic.
The two stations within each system
will be connected to each other by multi-
channel microwave links. Operating
within the area of Allied Command
Europe, these systems will provide h.f.
communication for SHAPE in Belgium,
and the headquarters of AFCENT (Air
Forces Central) in Holland. Altogether
18 transmitters and 15 receivers will be
employed and each system has been de-
signed to fit into a transportable con-
tainer complete with microwave links,
telephone and telegraphy channelling
equipment, teleprinters and control
apparatus. Aerials and high-power cable
networks with power supplies are also to
be supplied by Marconi.

Microwave equipment for “ Starrnet,”
the 15-station radio relay system which
will enable the telecommunications net-
work of the British Army of the Rhine
“to be rationalized and to provide
facilities to meet the increased demands
imposed bv sophisticated equipment in
the Army,” is to be supplied by Mar-
coni. Initially, the system, which will
cost some £500,000, will cater for 120
speech channels over a single radio path
but could be expanded to 300 channels.
Provision will be made for it to handle
telephone, telegraph and data trans-
mission.

Flight trials of a new air defence
system developed by British Aircraft
Corp. in conjunction with Decca Radar
Ltd., are now in progress. Decca is
completing the development of a target
detection radar and a command trans-
mitter for this ET316 system, which will
be known as “ Rapier.” It is believed to
be the world’s most advanced low-level
air defence system capable of detecting
aircraft and helicopters flying at heights
from tree-top level to several thousand
metres. The target detection radar is
fully automatic, and unskilled personnel
can be quickly trained to operate the Sys-
tem in the field. The equipment is
housed within 2 mobile launcher which
carries a rotatable platform for four
missiles,
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Standard Telephones and Cables
radio zltimeter type STR70-P is to be
fitted in place of American equipment
in the Phantom F-4Ks and F-4Ms to
be supplied by the McDonnell Aircraft
Corp. to the Royal Navy and R.AF.
This solid-state radio altimeter, which
was wholly developed by S.T.C. in the
UK., is frequency modulated, is
designed for low level operation and can
be used for automatic *landing. The
order is worth approximately £210,000.

The fully-automatic landing system,
jointly developed by British Aircraft
Corporation and Elliott-Automation, is
tc be fitted in all B.O.A.C’s Super
VC10s. This was announced after over
a year’s experimental use of the system
on a specially equipped VCI10 during
which it had made over 560 fully auto-
matic landings.

Doppler Navigators are to be fitted to
the nine Boeing 707s in the service of
Air India, through an order placed with
the Marconi Co. Ltd. This order, worth
nearly £250,000, includes test equip-
ment, spare components and sub-units.
It is expected that by mid-1967, each of
these international jets will have a single
Doppler sensor and track guide com-
puter installed to provide the crew with
accurate basic navigational information,
independent of ground-based aids.

A symbol-writing waveform-generator
is to be developed by Specto Avionics
Lid. in co-operation with the Royal Air-
craft Establishment, Farnborough. This
instrument will be used in the develop-
ment of electronic displays for aircraft
cockpits with particular emphasis on
head-up displays. In its present experi-
mental form the generator allows the
operator to “write” as many as ten
symbols for simultaneous display. Some
of the symbols which can be formed
are alpha-numeric, linear, ramps, tri-
angles, thermometer scales, and circles,
alt of which may be modified, or erased
and re-written as required.

Empressa Nacional de Telecomunica-
ciones (TELECOMS), the Colombian
telecommunications authority, has given
an order worth over £250,000 to S.T.C.
Ltd., for the supply and installation of
h.f. radio communication equipment.
An S.T.C. “Stanfast” system, to be
installed by the autumn of 1968, will
give TELECOMS remote controlled
operation for its international telephone
and telegraph services. At El Rosal—
on the Bogota plateau—a station will be
equipped with five 30kW and five 3 kW
auto-tune transmitters, drive units, log
periodic aerials for horizontal and
vertical polarization, and an automatic
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system for coaxial switching of trans-
mitter and aerials. The San Juan re-
ceiver station (east of Bogota) will be
equipped with five ‘Stanfast” auto-
tune receivers with extended control
facilities, and will operate with log
periodic aerials designed for the service.
Transmitting and receiving stations will
each be manned by one operator.

Transitron acquire  Lemco.—An
agreement between the London Elec-
trical Manufacturing Co. Ltd. (Lemco),
and Transitron Electronic Corporation,
Wakefield, Mass., U.S.A., permits Tran-
sitron to acquire all the assets of the
British company for Transitron stock.
This agreement includes an additional
facility in Northern Ireland, 50% of
which is owned by Lemco. The com-
pany, which recently closed its factory
in S\W. London and is now concen-
trated at Beavor Lane, London, W.6,
will operate as a wholly owned sub-
sidiary of Transitron under its present
management. .

Aveley Electric Limited, South
QOckendon, Essex, have signed an agree-
ment with Metronex, of Poland, for the
exclusive selling rights in the UK. of
five electronic instruments made by
Unipan, a subsidiary of the Polish
Academy of Science.

Den Norske Hoyttalerfabrikk, the
Norwegian manufacturers of D.N.H.
loudspeakers, are to be represented in
the U.K., and their products marketed
by, Highgate Acoustics, 71-73 Great
Portland Street, London, W.1.

Hivac Limited, of South Ruislip,
Middx., a wholly owned subsidiary of
the Plessey Company, will no longer
trade under its present full corporate
title. It will, in future, be known as
the Hivac Division of the Components
Group of the Plessey Company.

Nand-Nor Electronics Ltd. has been
formed by Charles Corner, formerly
plant manager for SGS-Fairchild. The
company, with headquarters at 43
Chantry Way, Billericay, Essex, is
developing digital instruments and will
undertake the engineering and develop-
ment of instruments and controls to
specifications.

Lisle Instrument Systems Ltd., ot
Toronto, are to manufacture under
licence and sell throughout Canada the
Elremco range of industrial timing and
remote control equipment of Electrical
Remote Control Company of Harlow,
Essex.

) 3

Erratum.—It is regretted that because”
of a printer’s error, the opening sentence
of the third paragraph in the right-hand
column, on page 83, of the February
issue, did not make sense. It should
have read “A teleprinter with a print-
out speed of 3,000 words per minute. . i
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TRAVELLING-FIELD FUNCTION GENERATORS

ANALOGUE[DIGITAL CONVERTER IN SINGLE PELLET OF BULK SEMICONDUCTOR

A NEW class of semiconductor devices in which func-
tions of time can be generated by electric-field domains
travelling through bulk semiconductor material is being
developed by Standard Telephone Laboratories. Ex-
perimental analogue-to-digital converters have been
devised using the technique—known as “ domain origin-
ated functional integrated circuits” (DOFIC)—and the
company say they foresee further extensive application
possibilities “including perhaps entirely integrated tele-
vision camera and display systems.”

The electric-field domains are launched in the bulk
material when a d.c. bias voltage applied across it ex-
_ceeds a certain threshold value, and they travel through
the crystal, which is typically a few hundredths of an
.inch long, at velocities up to 107cm/s. The conduction
path through the material is shaped, however, by dop-
ing or alterations in cross-sectional area, to give a
variation of conductivity along its length. Thus, as a
travelling domain encounters these regions of different
conductivity, the current through the device varies cor-
respondingly and it is this varying current which forms
the output waveform.

Although the “conductivity profile” built into the
device constitutes a static characteristic, the normal out-
put current waveform can be modified by dynamic con-
trol (i.e., while a domain is in motion) by varying the
instantaneous bias. Thus, a domain can be arrested at

any point along the conduction path. Furthermore, the
point along the path at which the domain is removed
can be made, for example, proportional to the applied
bias, by introducing an overall slope or taper into the
profile.
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The picture shows the epitaxial construction of a four-
level analogue-to-digital converter. In this the number
of output current pulses obtained is proportional to the
applied bias. The “digital ” profile which produces the
pulses and the overall slope can be seen. S.T.L. say
that a 64-level, 6-digit converter using a 2-mm long
drift path in gallium arsenide seems quite feasible.

A drawback in the S.T.L. devices using the present
method of domain formation (inter-valley transfer of hot
electrons from lower to higher effective mass states) is
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that bit rates, determined by the domain velocity of
107 cm/s, are at mictowave frequencies. However, by
using other types of domain formation (e.g., electron-
phonon coupling) these can be reduced, it is stated, by a
factor of 100 or more.

In addition to obtaining the output waveform from the
current through the device it is possible to make use of
the high electric fields due to the domains: these can be
readily picked up by electrodes placed sufficiently near
to the surface of the semiconductor. Thus, it is possible
to have a completely separate electrode system bearing
any additional code profile, etc., electrostatically coupled
to the domain. The sweeping domain will then produce
output potentials as it moves past the electrode, which
can be shaped to produce any desired time spacing of the
output pulses.

It is also possible to obtain optical read-out by detect-
ing light excited by the domain as it passes through the
crystal. This raises the prospect of completely different
types of display device that might well be applied to
television engineering.

Bio-Engineering Show

MEDEA—67, the International Medical Engineering and
Automation Exhibition sponsored by the Electronic
Engineering Association and the Scientific Instrument
Manufacturers’ Association, will be held at Earls Court,
London, from March 13th to 17th. In association with the
exhibition there will also be the second European Sym-
posium on Medical Electronics at which some forty papers
will be presented; many of them from overseas.

The exhibition will be open from 1000 to 1800 (except
on the 16th when it will close at 2100), and admission will
cost 3s or by invitation card obtainable free from exhibitors;
a list is given below.

A.B. Optimus Anchorverken Lan Electronics
Alvar Electronic Lexington Instruments Corp.
B & K Instruments Lucas

Barr & Stroud Medicor
Beckman Instruments Medtronic Inc.
Beli & Howell Metrimpex
(Consolidated Electrodynamics) Morgan, P, K.
Boers, Jan Nicholas Products

Bosch Elektronik

Cardiac Recorders

Compagnie des Compteurs
Corbin-Farnsworth Inc.

Data Laboratories

Devices Sales

Disa Electronic

Disc Instruments

E.M.I. Electronics

Electronic Associates

Electronic & X-ray Applications
Eiliott Medical Automation
Epyslon Industries Shackman, D., & Sons
Estertine Angus Instrument Co. Shandon Scientific Co.
Flaig, W. G.. & Sons Srerex

Fox, C. )., & Sons Sonasales

Hewlett Packard Spembly Technical Products
Honeywell Controls Statham Instruments

Nuclear-Chicago Europa N.V.
Nuclear Data Inc.

Officene Toscane Elettromeccaniche
Pergamon Press

Picker International Corp.
Pitman, D. A,

Polaron Equipment

Precision Instrument

Quartz & Silice

Rimbach Publications
Rontgen, Emisa

S.E. Laboratories

How, James, & Co. T.E.M. Sales

Ingenjorsfirman Besam A.B. Technical Measurement Corp.
Instrumentarium Telco S.A.

Joyce, Loebl & Co. U.K. Atomic Energy Authority
Kent, George Vickers

Kent Industrial instruments W.T.W.
Kimal Scientific Products Wireless World and Industrial
Laboratory Equipment Digest Electronics .
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Tracking Russian Satellites

NEW DOPPLER METHOD TAKING ADVANTAGE OF COSMOS SATELLITE F.S.K. TRANSMISSIONS

By G. E. PERRY,* B.sc., A.Inst.P.

Kettering Grammar School came in for a good
deal of publicity recently when it was revealed
that a group of boys and their science masters
had tracked a number of Russian Cosnios
satellites and located their launching sites. The
observation techniques were devised by the
school’s senior physics master, who describes
them in this article.

ETHODS of receiving radio signals from artificial

satellites and using the Doppler effect to determine

the time of closest approach (hereafter referred to
as c.a.) were described shortly after the first Sputniks
were launched. "% * A typical Doppler curve is shown
- in Fig. 1. Because of the motion of the satellite, the
signal, when first received, appears to have an increased
frequency as the satellite approaches the receiving station.
This gradually falls to the true frequency when the
satellite is at c.a., at which instant the rate of change
of frequency is most rapid, and goes on falling as the
satellite travels away.

The transmissions on 19.995 Mc/s from the Russian
Cosmos satellites (which are recovered after eight days
in orbit) are not on a single frequency as were those
from the earlier Sputniks. Frequency-shift keying, with
a repeating pattern similar to that shown in Fig. 2, is
employed, the difference between the two radio frequen-
cies being approximately 900 c/s. This makes analysis
by the normal method' difficult, and a further difficulty
arises from the fact that the transmissions are not con-
tinuous, but are commanded from ground stations
within the Soviet Union. This means that the satellite
must be above the horizon of the command station to
allow it to be switched on, and at this switching on time
it is well above the horizon of our receiving station at
Kettering, Northants. Consequently it is not possible
to obtain the complete Doppler curve at Kettering—
1ndeed it often happens that the satellite is beyond c.a.
when the signals start.

It will be seen that the amount of frequency-shift and
the Doppler shift on 20Mc/s are approximately equal.
Use is made of this fact to obtain the time of c.a. easily.
Fig. 3 shows the Doppler curves of both frequencies
and also the setting of the receiver local oscillator at
the true frequency of the higher one. This setting is
made by adjusting the local oscillator, while the satellite
is still approaching, until the two audible beat-frequency
tones (heard as pulses of tone) are in unison—the f.s.k./
Doppler-shift equality automatically ensuring that the
local oscillation is sited at the true signal frequency, as
indicated in Fig. 3. Although at first sight this may

* Senior Physics Master, Kettering Grammar School.
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seem a crude technique, the human ear is a good detec-
tor of small frequency differences and the setting can be
made quickly and with some accuracy.

Now consider what is heard as the satellite transit
proceeds. The af. notes produced are the difference
frequencies between the received signals (with their
associated Doppler shifts) and the stable frequency
generated by the local oscillator. The difference between
the higher signal frequency and the local oscillator de-
creases as the satellite approaches and the pitch of the
audible note falls correspondingly, the rate of fall in-
creasing as the satellite nears c.a. When the difference
drops below 30c¢/s the note becomes inaudible and
passes into “zero-beat.” The received frequency con-
tinues falling as the satellite goes away and when the
difference again reaches 30c¢/s, a rising note appears
out of “zero-beat” and goes on rising. The lower of
the two frequencies is already below the local oscillator
frequency at the start and, as it drops still further, the
difference increases and a rising note is heard for the
whole time. This is shown diagrammatically in Fig. 4.

With a near-overhead transit and its associated rapid
Doppler effect, the two unison notes initially diverge;
one rises continuously while the other falls, passes
through “zero-beat,” being inaudible for up to 40
seconds, and then reappears and rises also. By taking
the mid-time of “ zero-beat” as c.a. an error of less than
+30 seconds is introduced.

These particular Cosmos satellites are commanded
to transmit only on orbits which take them eventually
over Russian territory. Thus they transmit only on
northbound transits across the U.K. which take place
in daylight, and not on the later southbound transits.
This knowledge, together with the inclination of the
orbit to the equator, which is given in the Tass announce-
ment of the launch, is sufficient to locate the position
of the satellite.

19,995,450 ¢/s

RECEIVED RADIO FREQUENCY {c/s)

19,994,550¢/s ===

1 1 1 1
-2 - CA. i 2

TIME FROM CLOSEST APPROACH (MIN}

Fig. 1. Normal Doppler curve for satellite with single-frequency
transmission. The true frequency is received at the time when the
spacecraft is closest to the receiving station, as indicated by the
broken lines.
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Fig. 2. Typical sequence of frequency shifting of T
signal from 8-day Cosmos satellite. The sequence  APPROX
repeats after a burst of approx. 20 short pulses  900c/s
(Based on transmissions from Cosmos 126). >

—1 1 L ) 1 2 1 1 1 1 I 1 L i ( I 1 ] '

TIME(SEC)

Fig. 3. Doppler curves of frequency-shift satellite transmission
showing how receiver local oscillator frequency is set to give a.f.
beat notes of equal pitch from the upper and lower radio frequencies.

Fig. 4. Variation of a.f. difference frequencies. Note period of
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The difference between c.as on successive days,
divided by sixteen, gives the orbital period to within
+0.1 minute. This enables the track separation (angle
through which the earth rotates between successive
transits) to be calculated, due aliowance being made for
the rotation of the orbital plane about the earth’s axis
under the influence of the equatorial bulge.

For orbits inclined at 65° to the equator, it can be
shown that a transit passing over Kettering will have
its northern apex at 52°E. Working back from the
time of c.a. (plus eight minutes to reach apex) and this
assumed longitude, the period and separation are
repeatedly subtracted until the launch day is reached.
At this point another assumption is called for; with a
launch from the usual Aral Sea complex, the initial
northern apex occurs at 125°E. When a longitude lying
between 113.5° and 136.5°E on the launch date is
reached, it is known that this is the initial orbit. The
longitude is then set to 125°E and calculations are made
forward from this by repcatedly adding on the period
and track separation until the 128th revolution is reached
on the eighth day—the usual recovery time. For this
work a manually operated desk calculator is available
but an Algol computer programme has been devised
and, on occasions, used on a local digital computer.

It was the output from the computer which revealed
that Cosmos 129, launched on 14th October 1966, had
obviously not come from the Aral Sea. The revolution
numbers obtained differed by three from those given
by American predictions. Since longitudes and times
agreed, it was clear that the source of error lay in the
programme itself and that the 125°E should, in this case,
have been nearer 60°E. This implied that the satellite
had either been launched from a more northerly Russian
site or from central France! On 21st April 1966 I had
suggested in a letter to Flight International (an associate
journal of Wireless World) that the 72° satellites, Cosmos
112 and Cosmos 114, had been launched from a new site
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inaudibility of one tone as upper r.f. passes through value giving
zero beat.

LSSOF LOWER FREQUENCY

UPPER FREQUENCY

AUDIO FREQUENCY (c/s)

ol—L 1 1 1

€

The tracking station at Keitering Grammar School.

near the Arctic Circle. ] was now able to plot the initial
orbits of these satellites and Cosmos 129 on the same
map and see where they intersected. ‘This occurred at
63°N, 41 E, a point south of Arkhangelsk—even so, a
possible inaccuracy of +1 must be allowed in both lati-
tude and longitude. The co-ordinates were announced
at the Autumn Meeting of The British Interplanetary
Society and in Flight International.
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An Anthology of Philips Research, edited by H. B. G.
Casimir and S. Gradstein. Compiled to celebrate the 75th
anniversary of the Philips company, this volume consists of
a collection of papers on a very wide range of subjects in
which Philips have interests. It is essentially for browsing
rather than for serious cover-to-cover reading. The majority
of the papers are written on developments since 1950 and
many . of these will be of interest to rcaders of Wireless
World. The first part of the book provides historical back-
ground from 1891 to 1951 and includes descriptions of re-
search into the gas filled lamp, physics and solid state
chemistry. The second part consists of 17 represcntative
papers covering such subjects as delta modulation, Ferroxdure
II and ITI, stereo, reverberation, the gyrator, projection of
colour tetevision pictures, orthocyclic coil winding, the
alloy-diffusion technique for iransistors, and Plumbicon
camera tubes. The third and final part, entitled * miscel-
laneous contributions”, contains 20 papers on clectronic,
chemical and associated subjects ranging from the evolution
of permanent magnets to a description of a gas laser. This
well illustrated book is printed on good quality paper; page
size 9inX 11lin. Pp. 469. Price 37s. Centrex Publishing
Company, N.V. Uitgeversmaatschappij Centrex, P.O. Box 76,
Eindhoven, The Netherlands.

Marine Radio Manual, by G. L. Danielson and F. C. Mayoh.
Although this book is primarily intended for those preparing
for the P.M.G. 1st and 2nd Class certificates with the aim
of becoming ships radio officers, it should also prove suitable
for anyone who wishes to make a study of radio starting
from first principles. The first twenty-four chapters are
devoted to basic theory including a.c. & d.c. principles—
machines—valves—transistors—power supplies—oscillators—
af. & r.f. amplification—frequency modulation—c.r.ts. and
propagation. Final chapters describe marinc Auto Alarm—
Lifeboat—direction finding—and transmitting and receiving
equipment. An appendix includes useful mathematical in-
formation- and a number of typical questions taken from
P.M.G. Certificate examination papers. Pp. 621. Pricc 80s.
George Newnes Ltd., Tower House, Southampton Street,
London, W.C.2.

Electronic Sensing Devices, by A. F. Giles. A non-
mathematical treatise on the various physical-clectronic and
chemical-electronic methods of sensing  temperature.
pressure, flow and other parameters associated with industrial
control engineering. Presented under the following headings,
solid-state, electrolytic, gaseous ion, capacitive, and magnetic
sensors; electronic sensors for physical quantities; and elec-
tronic sensors for chemistry; this book ends with a list of
manufacturers in the field. Pp. 158. Price 45s. George
Newnes, Tower House, Southampton Street, London, W.C.2.

Transistor Bias Tables, by E. Wolfendale. These computer
compiled tables should be of great use to the designer and
experimenter who wishes to arrive at near optimum values
for the three bias resistors used in a conventional transistor
amplifier. These resistor values are derived from tables
which take into account a large number of combinations
of supply voltage, collector current, junction temperaturc,
transistor gain, etc. Pp. 71. Price 21s. Iliffc Books L.,
Dorset House, Stamford Strcet. London, S.E.1.

Fluctuations of Stationary and Non-Stationary Electron
Currents, by C. S. Bull. The early part of this book is
devoted to a discussion that assumes that the clectric field
is discontinuous and ecxamines the consequences of this
assumption. This is followed by an explanation of the
various types of electrical fluctuations and the neccssary
mathematics. In the final six of the 13 chapters subjects
such as Heisenberg’s uncertainty principle, the effect of
assumptions in fluctuation theory and the characteristics of
a planar diode are cxamined in detail. Pp. 217. Price 68s.
Butterworth & Co. Lid., 88, Kingsway, London, W.C.2.
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BOOKS RECEIVED

Semiconductors, Vol. 1, Physics and Electronics, by E. J.
Cassignol (from the Philips Technical Library)! Starting

with a study of the physical properties of semiconductors,.

this book goes on to consider the transistor as an active
device. H.F. and Lf. equivalent circuits, and bias networks
are discussed in some detail as is the use of the transistor
as a switch. Pp. 310. Price 72s. Cleaver Hume Press Ltd.,
Little Essex Street, London, W.C.2.

AUDIO FAIR TICKETS

THIS year’s International Audio Festival and Fair will
again be held in the Hotel Russell, London, W.C.2, from
March 30th to April 2nd. There will be a record number
of 88 exhibitors, most of whom will have demonstration
rooms as well as stands. The first day from 1100 to 1600 is
reserved as a trade preview. Admission later that day and
on the other days (1100-2100; Sunday 1100-2000) is by
ticket (admitting two) which can be obtained from exhi-
bitors or from this office. Requests for tickets must be
accompanied by a stamped-addressed envelope.

MARCH
CONFERENCES & EXHIBITIONS

Further details can be obtained from the addresses in parentheses.

LONDON
Mar. 13-17

Air Traffic Control Systems Engineering
(LE.E.. Savoy PL, W.C.2)

Savoy Place

Mar. 13-17 . . Earls Court
Medical Engineering & Automation Exhibition (Medea)
(Elcctronic Engincering Assoc., 11 Green St

Mar. 14-16
Public Address Exhibition
(A.P.AE., 394 Northolt Rd., South Harrow, Middx.)

King's Head, Harrow

Mar. 30-Apr. 2
Audio Festival and Fair
(C. Rex-Hassan, 42 Manchester St., W.1)

Hotel Russell

CANTERBURY

Mar. 30-31 The University of Kent
Transport Propertics of Superconductors
(Inst. P. & Phys. Soc., 47 Belgrave Sq., London, S.W.1)

OVERSEAS

Mar, 1-3 Washington
Particle Accelerator Cunference
(LLE.E.E., 345 E. 47th St.,, New York, N.Y. 10017)

Mar. 5-14 Leipzig
Spring Fair
(Leipziger Messeamf, Post Box 329, Leipzig)

Mar. 9-14 Paris
Festival du Son
(S.ILE.R.E., 16 due de Presles, Paris 15¢)

Mar. 20-24 New York
IE.E.E. International Convention & Exhibition
(ILE.E.E., 345 E. 47th St., New York, N.Y. 10017)

Mar. 22-24 New York

Symposium on Modern Optics
(Polytechnic Inst. of Brooklyn, 333 Jay St., Brooklyn, N.Y.
11201)
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Point-to-Point Review, 1966

By DAVID WILKINSON,* B.sc., m.I.E.E.

HE improvement in h.f. conditions
noted in 1965 was maintained
during 1966 and was largely due

to the increase in values of sunspot
number and jonosphere index (IF2).
The predicted value of the latter for
December 1966 was 66, compared
with 26 for the same month in 1965,
However, the rate of increase in solar
activity was much slower than at the
same phase of the previous sunspot
cycle and, during the second half of
the year, the provisional sunspot num-
ber showed very little change from
month to month.

Professor Waldemeir, of Zurich,
forecasts that the next maximum is
likely to occur in the autumn of 1968
with a sunspot number in the region
of 100, which is considerably lower
than the 1957/58 value. The Green-
wich provisional monthly mean sun-
spot number for 1966 was 50.4
compared with 15.3 for 1965.

Twenty-one sunspot groups of area
equal to, or greater than, 500 mil-
lionths (approximately 585 million
square miles) of the visible solar hemi-
sphere were reported. Of these, five
were of area 1,000 millionths or
greater, the largest reaching 1,500 mil-
lionths during its passage across the
sun’s disc, December 5th-17th.

Forty-six sudden ionosphere dis-
turbances (Dellinger fades) were re-
ported during 1966. Many were of a
minor nature and had little effect on
h.f. circuit operation. March, July
and September were the months dur-
ing which most of this activity
occurred, with 7, 9 and 11 fades res-
pectively. There was a slight increase
in the level of magnetic activity in
1966, the monthly mean Hartland
“C?” valuet for the year being 0.57
compared with 0.49 for 1965. In-
creased activity during the second half
of the year was largely responsible
for this, several more prolonged dis-
turbances occurring during this
period. The effect of these disturb-
ances were generally masked, how-
ever, by the use of suitably lower
frequencies at critical times and h.f.
communication was usually not seri-
ously affected.

* Cable & Wireless Ltd.

t The daily mean of the “ K™ values re-
corded every three hours at Hartland, Devon.
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The increase in sunspot activity
and values of IF2 (well shown by the
smoothed values in the graph below)
resulted in higher MUFs and the in-
fluence of sporadic E on circuit
operation was less marked.

As was to be expected, most h.f.
circuits showed an increase in effici-
ency compared with 1965 and the
monthly average percentage efficiency
of four representative circuits using
ARQ (automatic error detection and
correction) and received in this coun-
try was 92.9 as against 91.0 for 1965.
This implies an unprotected efficiency
of over 9% (as the ARQ equipment
uses up eight characters to correct
each mutilated character).

The Early Bird satellite continued
in use, and exceeded its expected life
of 18 months in October. In Octo-

. I | 5 r___l
200| - = t

ber the first Intelsat II satellite was
launched but, due to a failure of the
apogee motor, did not reach the in-
tended synchronous orbit. The elec-
tronics equipment, however, operated
satisfactorily and enabled useful tests
to be carried out.

Earth stations were completed on
Ascension Island, Grand Canary
Island and at Andover, Maine, to
make use of the Atlantic Intelsat II
satellite and at Carnarvon (Western
Australia), Paumalu (Hawaii) and
Brewster Flats (Washington) to use
the Pacific Ocean Intelsat II satellite.
These stations were primarily built to
carry channels for the NASA Apollo
project.

Many other earth station proposals
were announced. 1967 should see a
large increase in this number.

If2 T £ J

o
S
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1
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J JSDMJSDMIS D
1954 1955 1956 1957 1958 (959 I960 1961 962 1963 1964 1965 1966

The monthly figures and smoothed values of the IF2 (upper graph) and the sunspot number
for the past thirteen years,
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Common-Frequency Radio Relaying

EXPERIMENTS WITH " SYNCHRONOUS STABLE RELAYING” DEMONSTRATE METHOD
OF EXTENDING THE RANGE OF FIXED AND MOBILE COMMUNICATION SYSTEMS

By J. R. BRINKLEY, M.LE.R.E.

INCE the earliest days of radio communication

engineers have faced a serious obstacle when the

range of communication required excceds the
“natural ” range of a single station. In point-to-point
systems the problem is normally solved by relaying the
original transmission on 2 second frequency. This solu-
tion is quite satisfactory for sucn systems, provided the
extra frequencies required are available.

It would, of course, be preferable to relay without
changing to a new frequency but attempts to do this
in the past have run into two serious difficultics. First,
if direct radio pick-up is attempted, it is difficult to
prevent the relay transmitter from feeding back to its
pick-up receiver. Feedback of this kind causes the relay
station to go into self oscillation. Secondly if the rclay
station is connected by telephone line it 1s difficult to
synchronize the stations perfectly. In this case a further
difficulty may occur due to heterodynes and interaction
distortion between the two stations.

In mobile systems, additional difficulties occur when
the range required is beyond the capability of a single
station. In this case the use of further frequencies for
relaying gives rise to need for multichannel *“switchable
mobile equipment. This adds considerably to the cost
and complexity of manufacturing and servicing the
mobile equipments.

Worse than this, however, a serious opcrational con-
fusion arises. As mobiles pass from the coverage arca
of one station to another, their operators have to remem-
ber to change to the appropriate channel. This is far
from easy for the operator. The coverage pattern for
the different stations particularly at higher frequencies
is diffused, especially in hilly and built-up areas, and
much cenfusion can arise as a result. The task of the
central station operator is also rendered more difficult.
He has no certain way of knowing the channel disposi-

J. R. Brinkley, who has been
managing director of Pye
Telecommunications Ltd.
since 1956, received his early
training at the Post Office
Research Station. During
the war he was seconded to
the Home Office where he
was responsible for the
development of many of the
first mobile radio systems.
He joined *Pye Telecom-
munications Ltd., in 1948
and was appointed technical
director the following year.
Mr. Brinkley is a member of
the P.M.G.’s Frequency Ad-
visory Committee.
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tion of the various mobiles in the total area and docs
not readily know which station to activate in order to
contact a particular mobile.

In view of these difficulties the advantages of a system
which could relay on the same frequency without going
into oscillation would be outstanding and may be sum-
marised as follows:—

(1) It would enable the range of a single-frequency
transmission to be extended almost indefinitely by relay
after relay.

(2) It would enable a substantial economy of frequency
allocation to be achieved.

(3) It would avoid the unrewarding approach of using
very high power in single station schemes to strain
coverage to the limit.

(4) It would cnable system engineers for the first time
to “tailor” the coverage to the social and geographical
nceds of the system.

(5) It would simplify mobile equipment and its opera-
tion by avoiding the need for multichannel mobile
equipment.

The recent development of reliable solid-state u.h.f.
cquipment operating in the 450 Mc/s band led to a
re-examination of thesec problems, for three reasons.
First, highly stable relaying equipment has as a result
become a much more practical proposition. Secondly,
directional aerials are much more cffective and manage-
able than at lower frequencies.

The third reason for re-cxamination has been that the
relaying problem previously described has recurred in
a rather acute form in some of the many u.h.f. pocket
radio telephone systems now being cstablished for the
police services and for other purposes. In these systems
a single station scheme has a typical range of several
miles. If coverage at greater distances is required then
one is faced with the age-old problem of how to extend
the range. The new form of the problem is acure
because of the obvious disadvantages of a multichannel
pocket equipment and the particular kind of operational
confusion arising in the overlap areas between stations
in such systems in confined and built-up areas. It was
as a result of thesc problems that it was decided to
evolve and test the new system known as “ synchronous
stable relaying ” or s.s.r.

The basic idea was to pick up the original signal, to
amplify it in a relatively high-gain amplifier without
overall change of frequency and to re-radiate in such a
manner as to minimize back coupling. The equipment
arrangement is shown in Fig. 1. It comprises a com-
pletely solid-state equipment arranged to heterodyne the
received signal down to an intermediate frequency. This
is passed through a crystal filter, amplified and stepped
up again to the precise original frequency, which is in
turn amplified. A relay equipment of this kind can, it
is found, have a stable gain of as much as 140 dB with-
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out presenting practical difficulties in itself. It can also
be designed to meet British Post Office and American
F.C.C. specifications in full; an important consideraticr.

In order that the station shall be effective as a relay
it is, in addition, necessary to cnsure that the radiated
output is isolated from the pick-up aerial by a loss of
100dB or more. This is achieved by four techniques.
First, a directional pick-up aerial of fairly conventional
design is used. Secondly, the “retransmit” aerial is
arranged to have low backward radiation in the direc-
tion of the pick-up aerial. Thirdly, polarization is
changed through 90°. This last feature calls for a
mobile aerial sensitive to vertical and horizontal polariz-
ation, but this is not difficult to arrange at u.h.f. Lastly,
a reasonable space factor is inserted between the two
aerials in the form of a horizontal spacing typically of
the order of 50 to 150 feet.

The success of such an arrangement can only be veri-
fied in practical field conditions. In particular, without
practical field trial it might be expected to be vulnerakle
to oscillation via unwanted feedback due to multiple
site reflections. A series of tests of relays on “bad”
sites, that is in built-up areas in Cambridge and Londcn,
has shown that this consideration does not in practice
cause difficulty. To date a variety of relaying sites have
been tried. No special or critical aerial adjustments
have proved necessary and the test systems have been
set up at each new site, tested in a few hours and with-
out any instability troubles arising. (See Fig. 2.) Work-
ing gains of 120 dB have been typical.

In operation the retransmitted signal is found to be
indistinguishable except in increased strength from the
original. The signal input to the pick-up receiver is
high and thus the signal-to-noise ratio at the output is
also high. A large number of such stations in series
over a long route would, therefore, appear to be emin-
ently practical.

Surprisingly, interaction and distortion eflects in the
equi-signal overlap areas are absent. Calculation shows,
however, that path length differences between the
original and relayed transmission are small. Interaction
distortion is not in fact to be expected and is not in
the event experienced. Rather more surprisingly, how-
ever, the two fields seem to be additive in nearly every
situation and, indeed, employing both listening and
measurement tests, it has been very difficult to detect
any locations at which positive addition of the two sig-
nals does not take place. This result must be due to
the diffuse nature of u.h.f. propagation, especially in
built-up areas, and to some extent to the change in
polarization on retransmission. Further investigation
into this interesting discovery is obviously desirable but
tests so far conducted indicate the interaction problem
has at last been overcome.

In the systems tested the originating transmitter had
a power of 5 watts. The relay power has been in the
region of 0-5 watt. Relay stations of 5 watts are under
construction and the systems have adequate margin of

fi=450Mcss 3=20Mgjs f1=450Mefs
MIXER l———@ MIXER L—{;PLIFIER
PoLARIZATION PELARIZATION
OSCILLATOR
fe=470 Mc/sl

Fig. 1. Schematic of a synchronous stable relay station.
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Fig. 2. Contour of an s.s.r. relay path 13% miles long between
London’s Hilton Hotel and London Airport.  The repeater gain was
130 dB and the relay was completely stable. London Airport was
selected as a test site partly to investigate the possibility of instability
occurring as a result of aircraft reflections.  No instability due to this
or any other cause was experienced.

stability to accept this higher power level. It is also
clearly possible to scale up both the original transmitter
power and the retransmission power in any desired ratio.

These is scope for a good deal of further work on the
best forms of aerials to be used for various relay station
applications but the aerials used in the field tests to date
have been simple and conventional. Indeed aerial sim-
plicity and ease of setting up have in themselves pro-
vided convincing evidence of the practicability of the
s.s.I. system,

Not only does the system avoid the need for additional
frequencies for relaying purposes but it also avoids
the need for separate frequencies or telephone lines
for linkage purposes. In applications where a sub-
stantial number of stations is required to cover
a large area this is a very real practical advantage.
In long route systems for trunk roads or railways the
need for elaborate line or radio interconnection links can
be avoided. In this case, since the relay operates at a
high signal-to-noise ratio it is possible to envisage as
many as 100 stations at 20-mile spacings in a 2,000-mile
mobile system for trans-continental communication. In
the first place, however, it is expected that the system
will find its widest application in extended area coverage
systems of all kinds.

Relaying on the same frequency has so many obvious
advantages and so many potential applications that it is
interesting to consider why its practicability should have
gone unnoticed until now. The probable reasons may
be listed as follows: —

1. Although a few attempts have been made in the past
to perfect this kind of relay, such attempts have been
made at v.hf. as opposed to u.h.f. Equivalent aerials
at v.h.f. are, of course, much larger and less manageable.
2. Solid-state. techniques make a stable high-gain
“same frequency ” amplifier much more practical than
was previously the case with valve amplifiers.

3. A mobile aerial sensitive to two polarizations is
more practical at uh.f. and probably has not been pre-
viously considered.

4. Only practical tests would confirm the high attenu-
ation readily achieved between the relay transmitter
aerial and its pick-up receiver aerial. Tests using all
the features described have not previously been carried
out so far as the writer is aware.

The equipment development and field trials of s.s.r.
have been under the supervision of Mr. Brian Armstrong
of Pye Telecommunications Ltd.
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LETTERS TO THE EDITOR

The editor does not necessarily endorse the opinions expressed by his correspondents

Symbols: a rejoinder from I.E.C. and further comments

I SHOULD like to be allowed to comment on the Edi-
torial in the January issue, as I believe that it may give
rise to a misunderstanding with respect to the objects
and function of the International Electrotechnical Com-
mission.

In the first place, the decision of the C.C.I.R. to use
the “hertz” as the unit of frequency follows from the
1.E.C. recommendation, that, incidentally, dates back to
1935. The use of the term “hertz” has received con-
sistent support from the International Conference on
Weights and Measures indicating that this is not merely
a question of the “Continentals” imposing their will.
The argument that the usc of the “hertz” is undesirable
because it does not indicate the property of frequency
can also be applied to a number of other widely used
units.

In the second place, I fear that the end of the article
may tend to give the impression that I.LE.C. Procedures
are not adequate to ensure that its “ formal decisions . . .
on technical matters . . . represent as nearly as possible
an international concensus of opinions on the subject
dealt with.” I think that anyone who has taken part in
1.E.C. activities would agree that the I.LE.C.’s Procedures
do give the maximum guarantee that all opinions are
duly made known and taken into account.

Incidentally, the zig-zag symbol for a resistance still
appears in L.E.C. Publication 117, as a form internation-
ally recognized. In judging the advisability or otherwise
of showing the rectangular form on the ‘ preferred »
symbol, it is necessary to take into consideration the
widespread use of the zig-zag to represent a winding.
Not only does the LE.C. Publication 117 attempt to
reconcile differing national practices, but it also secks to
reconcile both *“heavy” and *“light” current drawing
practices.

L. RUPPERT,
(General Sccretary)
International Electrotechnical Commission,
Geneva, Switzerland.

WE would like to comment on your remarks in your
January Editorial regarding symbols. As a company
we are rather perturbed at what appears to be the sudden
change in approach to these problems by the B.S.I. and,
in particular, by the way in which new graphic symbols
have been introduced into BS3939 with very little con-
sultation. This could be the result of a too compliant
attitude on the part of B.S.I. as you infer.

This company believes in following British Standards
unless there are very strong reasons for not doing so.
The situation which is emerging as a result of these
recent changes may produce such a reason.

We fully support your view on the new “objective
symbol ” for resistors. The selection of this symbol is
the more surprising in view of the fact that the rectan-
gular outline is far from being generally used even on
the Continent. It is difficult to see, therefore, the reasons
for over-riding the sound principles that you enunciate.

It is not only in conventional electronics that the situ-
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ation appears unsatisfactory. Even greater difficulties
are likely to arisc if some of the proposals now under
discussion for logic diagrams are accepted. Whilc the
present B.S. proposals for logic diagrams leave much to
be desired (and discussions are taking place to improve
them) nevertheless the present series of logic symbols
have the merit that they clearly indicate the function
being performed. One of the new proposals of the L.E.C.
now under discussion by B.S.I. is for the use of a uni-
form square or rectangular box with wording inside to
indicate the function. We understand that the reason
for this proposal is that diagrams can be drawn by com-
puter using this method. This may be so, but it would
appear that the advantage of the “means” is causing
the protagonists of this arrangement to overlook the
shortcomings (perhaps even the unusability) of the
“ends”. (Samples of the new arrangements circulated
by the LE.C. for consideration were in fact illegible.)

We regard the wish of the B.S.I. to follow L.E.C. Stan-
dards as most commendable, but it is questionable
whether this should be at the expense of adequacy. Per-
haps the answer is for British industry, through B.S.L,,
to play a more formative part in LE.C. Standards.

A. J. WHEELDON,
(Manager Technical Information Dept.)

Marconi Company,

Chelmsford, Essex.

THE Editorial in the January issue was, to say the least,
timely. It has scrved a double purpose, viz., to present
a problem (which has been intensively discussed by the
profession for some months past) not only in clear per-
spective, but also in terms of its background and impli-
cations. Thus the problem—the acceptance of the
proposed I.E.C. changes—is exemplified by the c/sversus
Hz issue, at first sight almost irrelevant, but, on closer
examination, underlining the Jodvantages of symbols
possessing inherent meaning.

Both professional engincers and students are greatly
concerned to acquire new information with the maximum
accuracy and (usually) the maximum speed. This means
that intelligence should be taken from the printed page
without “interpretative discontinuity,” however momen-
tary. Such discontinuities increase the possibility of
misunderstanding.

On the ¢/s and Hz guestion, it does seem a pity to
abandon a piece of nomenciature which instantly defines
the specific parameter physically and without ambiguity.
Furthermore, the c¢/s is the only electrical unit which
is established in terms of ‘‘natural” quantities, as dis-
tinct from the arbitrary basis of the remainder; so that
one feels that it could well be distinguished from them
by its “ meaningful” name, as opposed to the surnamcs
carried by the man-made units.

The main point of contention which has appeared
is, however, the proposed changes in circuit diagram
symbols, and in the resistor in particular. Apart from
the fact that the rectangle lacks the pictorial communi-
cation power of the zig-zag, it also must be condemned
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in this context because of its association with another
sphere. The rectangle is (and presumably it is intended
that it should remain) the stuff from which block dia-
grams are made. Block diagrams have a major function
to fulfil, especially for much logic diagram work; let
them be restricted to this duty, and do not introduce
even an element of uncertainty or confusion by what
amounts to ambiguous use if they are employed in two
entirely separate kinds of diagram.

It may well be that draugatsmen find the rectangle
much easier to draw than the zig-zag (assuming that
they carry out their task the hard—traditional—way).
However important this is in terms of time and money,
it must be weighed against all that is achieved by clarity
of expression. Perhaps it is not inappropriate to regard
this as one facet of a principle laid down by a former
Editor (Mr. F. L. Devereux) who had no doubts as to
the duty of a writer to his readers. His basic quotation,
from Moore’s “Life of Sheridan,” was that “ecasy
writing’s curst hard reading.” -

It is in connection with this over-riding requirement
for clarity in pictorial communication that a final tribute
must be paid, and a lost-cause period recalled, to W.W.
The former is a matter of history, -going back to the
1930s, when the British radio circuit diagram was a
model of clarity as compared with its American counter-
part. This could be largely attributed to the British
method of showing the thermionic valve as an entity
within an envelope, whereas the American symbol con-
sisted solely of the electrodes without enclosure.

It must be stressed that clarity is not entirely a matter
of the way in which a key symbol is shown. Relative
layout can often make all the difference, and it is in this
area that the writer has felt that the Wireless World has
been consistently in the lead. The period of the lost-
cause therefore developed when W.W. adopted “that”
transistor symbol. )

“PATENTEE”

Gyrators: their use in tuning and

IT would appear that Mr. Butler’s gyrator can be used
to solve the problem of getting a 10:1 frequency range
using an ordinary tuning capacitor. Since the gyrator
simulation of a tuned circuit turns one capacitancs into
an inductance while leaving the other as a capacitance,
the use of a two-gang tuning capacitor with one se:tion
at the input and one at the output will produc= the
equivalent of simultaneously variable L and C. Since
the frequency of tuning is proportional to 1/C instead
of 1/4/C as in an ordinary tuned circuit, a 10:1 fre-
quency range will be obtained if the ratio of maximum
0 minimum capacitance is also 10. Range switching
could be accomplished in theory by changing the gyration
resistance, though I cannot see how to do this in practice
without upsetting the d.c. circuit conditions.

If the gyrator were perfect, then the Q of the simulated
inductance would presumably be very high. It would
be interesting to know what can be achieved in practice
with a simple gyrator. Even if the Q were not high, all
would not be lost. If the dynamic resistance of the
simulated tuned circuit were constant over the tuning
range Q could easily be improved by positive feedback.

Another useful trick would be to gyrate a distributed
constant RC transmission line (which can be made from
a high stability resistor and a bit of silver paper) into a
distributed-constant RL transmission line (which for
practical purposes cannot be made at all). Since one of
these has a phase angle of impedance of +45° at all fre-
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WHY not accept the hertz? It is brief, apt and widely
used already. The name of a unit need not contain its
definition. For example, one does not use the newton
metre per ampere second (joule per coulomb) as being
more meaningful than the volt.

Not that we are alone in such matters: I have German
equipment in which charge is marked in As. Perhaps in
the interest of international language the Germans will
recognise M. Coulomb if we pay homage to Herr Hertz.

In the same vein, do I understand that we are about
to adopt the tesla for the cumbersome weber per square
metre? The sooner obsolete c.g.s. magnetic units are
replaced by appropriately named m.k.s. units, the better
for thosc we teach.

J. M. OSBORNE
Westminster School,
S.W.1.

I BELIEVE the hertz will eventually oust the cycle per
second, also that its ally the tesla will supplant the weber
per square metre, but not until its proponents have
fought a vigorous beach-head action. It is true that the
older terms are more suggestive of the defin.tions of the
quant:ties involved, but we have already learnt to use
the ampere instead of the coulomb per second; the watt
is more familiar than the joule per second, and so on.
The new units remove two more of the cumbersome
“something per something” type of term, but we still
have the metre per second. Possibly this is because the
concept of velocity has been with us for so long that it
is difficult to find any one worker to whom the honour
of having a umit named after him could be assigned.
Meanwhile, what of the ampere-turn per metre (mag-
netic field strength), the volt per metre (electric field
strength) and the coulomb per square metre (electric flux
density)?
R. BAYFIELD

Hove, Sussex.

other circuits

qusncies and the other a phase angle of —45° at all
frequencices, it should be possible to obtain a frequency-
independent differential phase shift of 90°. This would
have uses in single-sideband generation, phase-sensitive
detection, etc.

Incidentally, the individual amplifier circuits of the
“simple gyrator” look as if they would be useful as tape
recording amplifiers, along the lines of those described
in Wireless World for August 1965, p. 403, and March
1965, p. 144. Now that planar transistors can be had for
less than the cost of electrolytic capacitors, the addition
of a couple of transistors to the original circuits is no
great penalty. Another possible application of these
high-output-impedance amplifiers is to drive a rectifier
meter and so provide a wide-frequency-range voltmeter
of good linearity.

G. W. SHORT
Croydon, Surrey.

The author replies: . B
MR. SHORT’S first suggestion is perfectly feasible, at
least in principle. With a 2-gang capacitor, 500pF maxi-
mum per section, and assuming a gyration resistance of
1,667 ohms, the frequency range would be 200-2,000 ke /s.
At frequencies in the middle of the audio range, gyrators
may be used to stimulate inductors with Q-factors around
500 or so, but the performance deteriorates even at low
radio frequencies. Nevertheless, rough checks with a
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gyrator built with commonplace h.f. transistors show that
operation up to 300 kc/s is possible with Q-factors of
about 40. These figures are suspect because it is thought
that some regeneration must have been present to account
for the relatively high Q.

Checks made at lower frequencies with decade
capacitor boxes are strictly in accord with theory. It is
more than likely that phase shifts round the gyrator loop
could cause some instability, and a little design effort
might be required to reduce this effect.

The second suggestion, to gyrate a distributed-constant
RC transmission line into its RL counterpart is an ex-
tremely interesting one, well worth testing. Although
conventional wide-band 90° phase-shift networks can
be made to give a good performance, the best types are
lossy, complex, and require close-tolerance components of
awkward values. .

As regards the use of the individual amplifiers of a
gyrator for other purposes, there are many such applica-
tions. Mr. Short’s two suggestions are excellent exam-
ples. I have used these amplifiers as rectifier ineter
drivers of extreme linearity, wide-band phase-splitters
(an inverting amplifier in one channel, non-inverting
in the other), constant-current sources for integrators and
time-base generators, as substitutes for the conventional
cascode circuit, as the maintenance amplifier of current-
fed Wien bridge oscillators, as RC tuned amplifiers and
as drivers for complementary push-pull output stages,
where they reduce cross-over distortion under zero bias
conditions.

As regards methods for controlling or varying the
gyration resistance, this is admittedly a problem when
d.c. coupling is used. The circuit, Fig. (a), shows one
way of varying the resistance without upsetting the d.c.
conditicns. Essentially we have a differential amplifier
pair with separate emitter load resistors and with a
variable resistor coupling the upper ends. When R is
zero the transistors form a long-tailed pair; as R is in-
creased towards infinity, the gain progressively falls to
zero, causing the gyration resistance to rise to some high
value. If a.c. coupling is admissible in the gyrator, gain
control is much simplified and almost any of the standard
methods may be used. Such a scheme would be per-
fectly satisfactory for the purposes envisaged by Mr.
Short. Feedback is more easily applied to increase the
amplifier output impedance and, to raise the input im-
pedance, field-effect transistors could be used, whereas,
due to the peculiar biasing requirements, some ingenuity
is required to incorporate them in d.c. amplifiers.

Since my article was written, E. W. Shallow and P. J.
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Baxandall have described a new constant-current circuit.*
This, with minor modifications, seems to be suitable for
use as the output stage of a high-grade gyrator. A sug-
gested arrangement is shown in Fig. (b). It would be
worth trying this with the input and driver stages of my
original Fig. 5.
F. BUTLER

Cheltenham,

Glos.

* See, Letters to the Editor, Wireless World, December 1966, p. 609.

MR. BUTLER gave a very clear explanation of the
operation of gyrators in the February issue, and his
circuits look most useful. Perhaps some enterprising
integrated circuit manufacturer will offer cheap and
compact versions of them before too long.

In the meantime, however, useful results can be
obtained with very much simpler circuits. Possibly the
simplest of all is shown in Fig. 1. In this case the
transistor acts as the phase inverting amplifier and the
resistor, R,, as the non-inverting *“amplifier.” If a capa-
citor is connected between the base and emitter the
collector-emitter terminals will have the characteristics
of an inductor. The reverse is also true of course.

We actually use a version of this circuit in the Sin-
clair PZ-3 power supply shown in Fig. 2. In this case
the components in the dotted box replace, and are
directly equivalent to, the choke which might be used in
this position in a conventional circuit. Trl and Tr2
form a Darlington pair and Trl has to be a small power
type. The voltage dropped across the simulated induc-
tor is small and the ripple on the output of the power
supply is only SO0mV for a drain of 1 A. As the current
in the transistor circuit can vary so can the equivalent
inductance, thus the circuit resembles a swinging choke
with an inductance given by the formula L=CRr.
where C is the base-emitter capacitor, R is the collector-
base resistor and 7, is the intrinsic emitter resistance of
the compound transistor. This last term is a function
of current and the equation gives an inductance value
of about 1 H at 100 mA. The circuit is very much smaller
than its passive equivalent and is also less expensive.

The very simple circuit of Fig. 1 can also be used in
filters and tuned circuits and it should be particularly
useful where large values of inductance are required in
a small space.

C. M. SINCLAIR

Sinclair Radionics Ltd.

Cambridge.
R Fig. 1. Simple gyrator circuit
RS
— Fig.2.(Below) PZ-3 power supply
using gyrator circuit
MAINS %\ 2.000¢
AL
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“Lerters” Continued on Page 141
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The Future of Electronics

WHILE I share “Vector’s” disappointment with the
report of the Electronics E.D.C. (Wireless World,
January 1967, p. 54) 1 was perhaps less hopeful than
he was. It should first be pointed out, however, that
his picture is a little too black since there is an area in
which the British electronics industry has strength (in
the sense of being at least as far ahead of the rest of the
world as it is behind U.S.A.), namely, in capital goods
such as computers and marine radar. Consumer goods
and components are the less vigorous areas.

My lack of expectation of any startling pronounce-
ment was based on the knowledge that the E.D.C. was
not a group of supermen, but of representatives of the
industry as it is plus some economists. On a rough
classification of the membership listed in the Report,
the E.D.C. consisted of eight managers, five trade-union
representatives, three Government economists, three
representatives ‘'of ministries capable of subsidizing the
industry and one independent economist who is distin-
guished for his work on economic forecasting. Since
much of British industry is unfortunately an arena for
the fight between management and unions, the presence
of these two groups may inhibit the frank and impartial
discussion of the facts. Then if there are problems, who
is to solve them? If a company had a solution to a major
problem, it would not want its representative on the
E.D.C. to pass on the advantage to everyone else; but
the more probable situation is that no company has
found a solution and therefore the E.D.C. has not one.
This, of course, leaves out of account the Ministry of
Technology and the Aviation section of the Board of
Trade and the N.R.D.C.; do these ministries contain
enough supermen to solve the problems which commer-
cial managements have failed to solve?

Neither does it surprise me that the E.D.C. said no
more than Wireless World said cighteen months earlier.
I doubt whether any member of the E.D.C. would per-
sonally have given so much attention to microelectronics
as technical journalists will have done; and the E.D.C.
would have neither the time nor the resources to carry
out a more detailed investigation.

What, then, is the use of an E.D.C.? I am inclined
to think it is worth while forcing all parties concerned
(management, unions and government departments) to
face the problems, and that some mutual sharpening of
wits may result. But the “crow-bar cffect” is a very
real danger and the crowning success of any private
enterprise would be to give a lead where the E.D.C.
fails to do so.

“AMATEUR ECONOMIST ”

Television Receiver Sound Quality

I WAS interested to read Mr. Butler’s letter in the
February issue regarding television receiver sound
quality.

Although not living on licence payers’ money myself I
feel I must point out that no other organization has done
more to support good engineering standards than the
B.B.C. despite a domestic receiver industry which in the
main seems disinterested in matching those standards. In
fact at the present time the domestic receiver industry
and the audio engineering industry seem to be entirely
separate spheres of activity. It was not always so; rhe
1936 “ Radiolympia ™ used as its main selling feature the
quality of reproduction of jts receivers. I am interested
to learn that the manufacturers do make receivers with
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“a considerably wider acoustic frequency response,” but
I must say these are not very evident in the dealers’ shops -
or in advertisements.

Of course, a superior device will cost more. A car with
heater, windscreen washers, tuned-up engine will cost
more than the basic model, but many people are prepared

“to pay the extra. A demand for any product has to be

created by explaining to the public the advantages that
the extra outlay will bring. I cannot recall any television
receiver being launched in a National advertising cam-
paign which claimed as one of its main features a superior
quality of sound reproduction.

In conclusion, I must admit that on reflection I may
live partly on licence payers’ money as my employers are
one of the major equipment suppliers to the B.B.C.

D. A. PAYNTER

Billericay, 5
Essex.

Listening Through Headphones

MR. CAWKELL’S remarks (W.W., April 1966) draw
attention, once again, to the difference of subjective
experience resulting from wearing headphones rather
than listening to sounds produced by a loudspeaker.
The special effects that he mentions, produced by modi-
fying the presentation of the sounds objectively, must
necessarily be related to certain subjective reactions that
I reported some years ago (Ref. 1). .

In my investigation—albeit in a different world of sub-
jective experience, namely the reaction of my subjects
to the distortion of pure tones—a dramatic reduction was
reported in the subjective “rating” of distorted sounds
when they were observed through high-grade headphones
as compared with the rating reported on the same dis-
tortion reproduced by high-grade loudspeakers. ~That
the difference in reaction was in some way related to the
delays in arrival-time of the harmonic terms of the dis-
torted sounds as compared with the fundamental term,
was demonstrated unequivocally by tests made (Ref. 2)
in which the fundamental term was successively delayed
with reference to the harmonics, or vice versa.

In the investigation cited this finding seemed to fit in
very well with the other facts deduced about the peculiar
way in which distortion was subjectively judged.

I do not suggest that Mr. Cawkell’s work was influ-
enced by distortion unwittingly introduced into the
sounds listened to, but rather that room reverberation
could well be a factor that could alter the subjective
response to the sounds produced by loudspeakers. To
check whether this is so tests should be repeated in an
anechoic room or the open air. Has this been done?

This may well be a suitable occasion to point out that
the effects reported in Ref. 1, which to me were quite
astonishing, have apparently had no influence whatever
upon acousticians in general for so far no one has either

supported or rebutted them.
E. RAMSAY WIGAN
Portsmouth, Hants. e

1. Electronic Technology, April & May 1961.
2. Final appendix to the above.

Voltage-controlled Ignition Unit

YOUR readers may be interested in the following small
modification to the electric ignition system of a gas
cooker. The system fitted to the oven and high level
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grill of the cooker worked from a 1.5V low capacity bat-
tery. - Due to cell voltage drop on load-and across exposed
switch contacts, the original system required frequent
battery changes and switch clearing.

The system described has a 4.5V battery as energy
source and a 1.5V battery as voltage reference.

The circuit is a typical series transistor voltage regu-
lator. Tr3 is the series regulating transistor and its
Darlington connection with Tr2 is used to reduce the
base drive requirements. The base drive for the series
regulating element is set by the collector current drawn
by Trl. The collector current of Trl is determined by
its base potential with respect to its emitter voltage of
—1.5V. The two diodes D1 and D2 prevent both
elements being energized by the closing of one switch.
Due to voltage drop across the blocking diode and the
emitter base diode of Trl the output voltage is approxi-
mately 0.4 V greater than the potential of the reference
cell. Resistor R2 is adjusted on test to give 1.4V across
the ignition element, and will have a value between 0.2
and 1 ohm. The series regulating action maintains
1.9V across the igniter and R2 for battery voltage drop
or switch voltage drop of approximately 2.0 volts.

The series transistor emitter current is between 0.5
and 1 A and the emitter current of Tr2 is approximately
20mA. Under normal operating conditions the collector
current of Trl is 5mA, but rises to approximately 100
mA if the switch is closed on to an open circuit (due to
a displaced or burnt out clement). This is caused by
Trl being bottomed and no base current being required
by the super alpha pair. The battery drain with neither
switch closed is 2 pA for the 4.5V battery and 0.25 vA
for the 1.5V reference battery at a temperature of 16°C.

J. S. TAYLOR

Dumfries, Scotland.
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Yoltage-controlled ignition unit power supply described by Mr. Taylor
with (below) the components used.

___——_-—__——.:._——_..—-__.1

I Component used ‘ ) AMTn‘.Taagtgyz’oe?lternativ ‘

Trl | ocC 72 ’ te 100mA; Ve 6V: Pror |00mW‘

Tr2 t ocC 72 ‘ I 30mA: Yok 6V ProT 20mW |

T | oc 35 | lo1Ai veneviPrr 2w |

R! |onke wo | 0.4W |
praoz | OA 81 | e 10mA: piv. 10V

P R2 ! &)ﬂng&hﬂsisunce wﬁiri_R_ﬂtinggﬂ»pprox. IW.

Tape Track Selector Switch

THE circuit shown is intended to act as a track selector
switch for tape-head signals from a two-channel mag-
netic recorder. It is suggested that it could be used, for
instance, with Dr. Bailey’s recent stereo amplifier circuit.
It is necessary in the case of tape playback systems to
provide a mono-stereo switch, mono being selected from

r=———-= '| re— - - - = —
IPREAMPLIFIER
STERED
: SELECTOR |
!

] I
TAPE I
¢ |prEaM
s ﬂ& I
| TUNER | | " :
]
! | RL[
: I I 1
T
U I
I I
I

| ]
! RLZ 1
APl | I :
REAMPLI R
msc:\ PREAMPLIFIER : POWE ‘C<1
\? |
i : I

CH2 | AMPLIFIER
| TUNER® !

Lo Lecceceo oo oo J

any available track of four tracks and the upper track of
a two-track head. The normal stereo-mono shorting
switch is unsuitable as the two unrelated tracks would be
mixed together. Tape head equalization and amplifica-
tion sometimes has its problems with transistor noise.. It
is for this reason the switching circuit is placed after the
pre-amplifier and not before (switching very low voltage
signals could be a very noisy business indeed). There
is another advantage in this positioning of the circuit—
the redundant pre-amplifier may be used for other pur-
poses. Programmed slide-projector cues, recorded on
the unused track, could be amplified by this pre-amplifier
and directed via an extra output socket to an automatic
slide projector. A further possibility, in view of the fact
that the majority of radio broadcasts are at present mono,
is that the switch would be useful for those who wish to
operate another mono input, for example, from an a.m.
tuner. The only other foreseeable problem is that of cross
talk. To combat this it is suggested that care shouid be
taken in constructing both the switching circuit and the
pre-amplifier circuit.
A. D. HODGE
London, S.W.1.

The author replies:
1 WAS very interested in Mr. Hodge’s letter as T have
been confronted with the same problem just recently.
My answer was to use shorting switches across the two
head channels so that either or both could be selected.
I can see, however, that for some purposes there are
definite advantages to be gained in having a spare pre-
amplifier. In addition the duplication of mono input
channels could be very useful. The only drawback that
I can see is that it is an additional control for the front
panel and it might cause confusion in unskilled hands.
This might be too pessimistic a view, however; a lot
depends upon the correct and simple labelling of controls.

In short, therefore, I feel that if tape is the only prob-
lem, then a channel selector switch on the deck itself is
the simplest solution. If additional inputs or systems
such as automatic slide changing are envisaged, then the
system outlined would definitely be the best way of
doing it.

ARTHUR R. BAILEY
Bradford.
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Battery Eliminator for Transistor Receivers

CIRCUIT USING AUTOMATIC BATTERY-MAINS SWITCHING

HE essential requisites for a mains driven power unit

to operate transistor equipment are reliability (parti-
cularly in the sense that the voltage applied to a radio

receiver for example should never be too-high nor of
reverse polarity), ease of use (i.e. ease of changing from
mains to battery operation and vice-versa), low cost and
require no modifications to the equipment it will supply.

Circuit.—The unit consists of a (rough) d.c. power
supply derived from the a.c. mains in any conventional
way and a regulaor which uses this supply to produce a
constant voltage for the receiver. The voltage reference
for the regulator is the receiver battery, while the regu-
lator (consisting only of a transistor, a capacitor and an
optional resistor) is contained within the set. The regu-
iator transistor (in Fig. 1) when active, functions in the
common collector mode, i.e. as an cmitter follower. The
voltage applied to the receiver is that of the battery less
the base-emitter voltage drop (about 0.2 V). The current
drawn from the battery is only about 1/8 of the current
required by the receiver (where 8 is the current gain of the
transistor), typically 1 or 29, the bulk of the current
coming from the rough supply. When the supply is dis-
connected, or switched off, the receiver operates by
drawing its full current from the battery through the base-
emitter diode. The presence of the diode causes an in-
creased supply impedance, which is offset by the capacitor
Q, and a slightly reduced voltage. This capacitor is also
useful in reducing the surge current that occurs when
the receiver is switched on, since it remains charged almost
to the full battery voltage all the time.

The collector resistor R limits the transistor dissipation
at_high load current, by reducing the applied collector
voltage. It also serves to define the upper limit of the load
current (when the transistor bottoms) and to increase
adaptability to various rough supply voltages. It could be
omitted altogether if the supply is low and constant

Q00000

EXTERNAL
ROUGH SUPPLY

INTERNAL

Fig. 1. Battery eliminator and voltoge regulator circuit for
transistor receivers.
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By R. F. COOK

enough, but its presence is necessary if the supply should
fail catastrophically to the extent that reverse voltage is
applied to the regulator. In this situation the transistor
acts as two diodes in the forward bias condition with a
common electrode (the base), supplied from the battery.
The transistor will function like this, without receiver
damage, while the battery can maintain the current back
into the supply or the base-emitter junction of the tran-
sistor remains good against the resultant reverse voltage
when the battery becomes exhausted.

Construction.—In practice it is not necessary to
tamper with the set in any way since there is often an
aperture or grid at the back of the receiver through which
the supply wires can be passed. It is possible to mount
the two or three regulator components on the back of the
polarised connecting plugs from an old battery, with short
leads to similar plugs which will plug into the battery.
The leads from the receiver then connect to the plugs
carrying the regulator components. The two leads carry-
ing the external supply can be permanently connected
to the regulator (see Fig. 1). Similar plugs could be used
to disconnect the suppy when the receiver is used as a
portable, but the author preferred to use a four-way con-
nector and used the spare two pins to provide a shorting
link which controlled the application of a.c. to the power
supply. The supply unit consisted of a bell transformer
with a bridge rectifier and 250 upF reservoir capacitor.
This gave about 18 V open circuit.

In the following analysis the author’s values are shown.

V' open circuit voltage of power supply .. 18V
v battery voltage .. .. .. 85V
I maximum current required. 25 mA
C reservoir capacitor 250 uF

n rectification factor, 1 for. 'full wave, or bridge
2 for half wave

The required collector resistance is given by:—
R=(V—v),1—10n C kilohms, or approx. 0.34 (3400)

I can be measured using a sensitive voltmeter across a
109 resistor inserted in serics with the transistor equip-
ment, at maximum volume. The maximum dissipation
required of the transistor is then given approximately by :—

P=(V—v)%4(R +5n/C) milliwatts .65 mW

The transistor can be chosen knowing the following
maximum requirements ;—

Collector-base voltage 9.5V
Collector current 25 mA
Base-emitter current 25mA
Power dissipation 65 mW
Reverse base-emitter voltage, v-+2 say, for fault
conditions 105V

The value of R is fairly critical; it it is too large there
will be a sudden onset of mains hum at high volume level,
and if it is too small the power dissipated in the transistor
will be unnecessarily high at medium to high volume.
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NEW

PRODUCTS

equipment

systems

components

Improved Crystal Pickup

THE Walton M1 crystal
pickup cartridge has been
designed to provide a
competitively priced mono
pickup that will track
stereo records satisfac-
torily, without damaging
them, and at the same
time give an output high
enough for the average
radiogram. It uses a
“decoupled stylus tip”
technique* which gives -

the high compliance in all

directions required by stereo records
(actually, lateral compliance 4x10-6
cm/dyne, vertical compliance 2.5%10-6
cm/dyne) and also the low stylus mass
needed to reduce distortion in the high
frequency region (total effective stylus
mass 1.5 mgm). Tracking weight is 3 to
5 gm—the greater weight being needed
for loud records—and the output is 1.25
volts/5cm/sec. Frequency response is
30c/s to 14ke/s, + 3dB. A load im-
pedance of 1M or over is required.
The cartridge has the usual turn-over
arrangement for lp. and 78 r.p.m.
records and uses sapphire stvli, but

* British Patents 979856/ 60.

diamond styli will become available
later.

When tried in a medium-quality
record player the pickup gave agreeable
and clean reproduction from both mono
and stereo records, and on some loud
and complex orchestral passages was
noticeably better than the well-known
cartridge supplied with the player.
Retail price is £1 15s 4d. The makers,
Rainer-Walton Enterprises Ltd.,, 19
New End, Hampstead, London, N.W.3,
say that a stereo model will be available
later.

WW 301 for further details

P-N-P Silicon Devices

MULLARD announce the addition of
seven p-n-p types to their range of sili-
con planar transistors. Five have power
ratings of 600 mW and two have power
ratings of 350mW. Because of their
linear gain/current characteristics all the
new types are suitable for both switch-
ing and linear applications. Their p-n-p
“characteristic _permits complementary
operation in conjunction with Mullard
n-p-n types.. The two 350 mW devices
are BCY70 and BCY72. The former
has a high V o5, of 40V and a low
saturation voltage. It is primarily in-
tended for medium-speed switching
applications. General purpose transistor
BCY72 is suitable for use in switching
and amplifying applications with less
stringent requirements. Both types are
in TO-18 encapsulation with the col-
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lector connected to the can. A low
leakage current, low saturation voltage
and a high cut-off frequency generally
in excess of 200 Mc/s are features of the
new 600-mW transistors (which meet
JEDEC specifications). Four of the
JEDEC types also have a high emitter/
base breakdown voltage of 5V. Appli-
cations for the 600 mW group of devices
are- similar to those recommended for
the lower rated devices although the high
power rating also makes them suitable
for use in driver and output stages. All
devices in this group are in TO-5 en-
capsulation with the collector connected
to the can. Mullard Ltd.,, Mullard
House, Torrington Place, London,
Ww.C.1.

WW 302 for further details

MAANAL i~ diglictan L oo

Tunnel Diode

LOW cost tunnel diodes in the TD700
line are produced through a combination
of planar and thin film fabrication tech-
niques. Priced at less than 10 shillings
in quantities, they are available from
the General Electric Company, U.S.A.
The TD700, and the TD700H (high
temperature germanium tunnel diodes)
are available with peak currents of 0.5,
1.0, 2.2,4.7, and 10 mA. International
General Electric Company of New York
Ltd., Lincoln House, 296 High Holborn,
London, W.C.1.

WW 303 for further details

PAL Pattern Generator

THE Philips television pattern generator
PM 5507 is a service instrument for in-
stallation, repair and aligning of colour
receivers. Although developed for the
PAL system, it can also be used for the
N.T.S.C. system. The generator pro-
vides a PAL signal on 625 lines, 50c/s
field frequency, over a tunable range of
480 to 850 Mc/s vision carrier (con-
tinuously adjustable with vernier drive),
and it will supply black/white conver-
gence as well as colour patterns. The
video signals available for the test pat-
tern are (a) 12 horizontal lines, (b) 12
vertical lines, (c) cross hatch made by
(a) and (b), (d) dots, (e) colour bar, (f)
rainbow patterns. In positions (e) and
(f) the colour signal (luminance and
chrominance) can be externally adjusted
from zero to maximum, and in the maxi-
mum position, Y=50 9 and chroma=
35 /. of total video amplitude. The
colour synchronizing burst (subcarrier
frequency) has a width of 12 cycles, and
it starts 5.3pus after the line sync
pulse leading edge. The subcarrier fre-
quency is 4.43361875 Mc/s. The key-
ing frequency is 187.5kc/s which is
equal to 12 times the line frequency.
The instrument operates from 110/
220V 50c¢/s mains and the size is
9inx 7 in x 8in. The price is £227 10s.
M.E.L. Equipment Co. Ltd., Manor
Royal, Crawley, Sussex.

WW 304 for further details
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F.E.Ts '

SILICON diffused n-channel field effect
transistors encapsulated in TO-18 pack-
ages produced in two ranges SI.211N
and SI.221NA series are available from
Jermyn Industries, Sevenoaks, Kent.
The SI.211N single gate devices and the
SI.221NA double gate devices combine
high transconductance (spreading from
20C to 7,000) with high input impedance
and low pinch off voltages. The
SL.22INA series are low-noise devices
subdivided into three noise groups—
A, B and C (the B version has a noise
figure of 1 to 2 dB with a source resis-
tance of 1 M Q), The series SI.22INA
have maximum quoted gate leakage cur-
rents of 2nA and the SI.21IN series
10nA. This Akers Electronics, Norway,
range is also available in matched pairs
or encapsulated pairs in a 6-lcad TO-18
package with transconductance ratio
greater than 0-9.

WW 305 for further details

System Analyser

PLOTTING a system’s phase and
amplitude response at various frequen-
cies is possible with the single instru-
ment known as the 1995 Servomatic
analyser, manufactured by the Servo
Corporation of America. The instru-
ment is a combination of multiple func-
tion generator, calibrated phase shifter,
and precision amplitude control. Sine.
square, and triangular waveforms are all
available. A reference signal is provided,
which is phase svnchronized with re-
spect to the output signal. Internal
modulation provides a “ bow tie ' image
on an oscilloscope for zero phase shift
indication, and system phase shift can be
measured from this form of display by
the Lissajous meithod. The frequency
range is 0.005 c/s to 1 kc¢/s. continuously
variable over five ranges for all wave-
forms. Frequency calibration accuracy
is +2 %, max. of dial setting. There is
an 0 to 360° direct reading phase dial

Strain Gauge Bridge

THE portable strain gauge bridge Type
5580 has been designed for the “on
site” measurement of strain and stress
in all types of structures and machines,
using Tinsley resistance strain gauges in
the range 50 Q to 2k, This solid-state
instrument weighs only 12 1b, and is suit-
able for single-gauge, 2-gauge and 4-
gauge bridges. The bridge supply is
obtained from a self-contained 1kc/s
square-wave oscillator operating art
approximately 3V. The output from
the bridge is amplified in a 3-stage
amplifier, and a manual balance obtained
on a centre zero pointer type detector.
Supplies for the oscillator and amplifier
are obtained from an internal battery
which can be charged in situ when not

in use. Two ranges are provided: X 1
measuring + 10,000 units of microstrain
in steps of 10 units and X 0.1 measuring
+ 1,000 units of microstrain in steps of
I unit. The gauge factor dial covers from
1.8 to 4.5 in steps of 0.01. The limit of
error of the bridge is +0.5 %, of read-
ing or 5 units whichever is the greater.
Where it is necessary to obtain mea-
surements from a number of gauge
positions, a balancing unit and selector
switch Type 5580B must be used. This
unit contains a 10-way switch and 10
apex units for balancing the individual

circuits. H. Tinsley & Co. Ltd., Wern-
dee Hall, South Norwood, London,
S.E.25.

WW 306 tor further details

Electronic Timer

THE circuit of the ET timer is based on
trigger tubes, one of which drives a
relay having a single pole changeover
output contact which is rated at 4 A,
415V a.c. Normal operation is from a
supply of 200 to 240V 50c¢/s, and in-
cludes voltage stabilization. Repetition
accuracy of a timing cycle is +2°, for
an input variation of +10°,. Power
consumption of the unit is 3 VA, and it
will operate satisfactorily over a tem-
perature range of —20°C to +50°C.
Timing of both pause and impulse
periods is set by two independent con-
trol knobs and associated scales, and
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each scale may be sclected from one of
five ranges which cover from 0.1 second
10 120 seconds. Remote potentiometers,
scales, and knobs can be supplied
separately where the mounting position
of the ET makes this feature necessary.
The timer is intended for any system,
mechanism, or process where separate
control of “on” and “off” conditions
are essential. Manufactured by SBIK
of West Germany and marketed bv
Elremco Sales Ltd., P.O. Box 10, The
Fairway, Bush Fair, Harlow, Essex.

WW 307 lor further details

waany americanradiahistonsz com.

with 0°

and 90°
Carrier acceptance is 50¢/s to 10 kc/s

reference points.

(external). The applications for which
this analyser is intended include: trans-
fer function of open and closed loops,
phase angle measurements, amplitude
measurcments, transfer  function of
damping and filter networks, frequency
response of parts of systems, response
of servo amplifiers, servomotor time con-
stants, and response of magnetic ampli-
fiers.  Microwave Systems Ltd., 32
Hunting Gate, Hitchin, Herts.

WW 308 for turther details

Digital Clock

INTENDED for general time keeping
applications on the 12 or 24 hour system,
the Six-Seventy digital electronic clock
in the Digicron range has an in-line
neon tube display. The hours and
minutes digits are 30 mm high, and the
scconds digits are 15mm high, and it
is stated that these characters can be
read at over 40 ft away, even under high
ambient light levels. The time source
is normally derived from the 50¢c/s
mains supply, although a crystal time
source can be fitted at extra cost. A
single control is used to set the time,
and one switch sets the clock for either
the 12 or 24 hour system. Should the
mains supply be interrupted, the clock
will only start when it has been correctly
reset. A 60c/s version is also available,
The front panel is coloured light buff ro
BS.2660. Case colours available are
mid-grey, dark green, mid-blue, mush-
room. Darang Electronics Ltd., Restmor
Way, Hackbridge Road, Hackbridge,
Surrey.

WW 309 for turther details

Transistorized Multimeter.—We erro-
neously attributed a recorder output to
the multimeter type 130S by Comark
described in the January 1967 issue,
p. 49). This is a feature of a d.c. milli-
voltmeter (type 120S) by the same
manufacturer,
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Digital Voltmeter

COST considerations are said to have
influenced the design of the Type 500
integrating digital voltmeter by Weir
Electronics Ltd. This instrument em-
ploys ring counter circuitry with n-p-n,
p-n-p transistor pairs for switching the
neon tubes, rather than the conventional
binary counter with matrix decoder. It
measures- 1mV to 1kV d.c. in four
ranges with a sensitivity ranging
from 1mV to 1V, and it has an

accuracy of +0.19% of full scale read-
ing.

The input impedance is greater

than 1 MQ on the 1V range. The in-
ternal calibration voltage is derived from
2 low temperature coefficient zener diode
having a stability of +£0.001% per year
ai normal temperatures, the operating
temperature range being +10°C to
35°C. Common mode rejection is 30 dB
at d.c., 50c/s, and 100c/s. The input
overload limit is 1,000 V d.c., which will
not damage the instrument irrespective
of the range in use. Polarity may be re-
versed by a push button switch which
also operates the positive terminal neon
indicator lamp. The instrument has no
chassis, and circuit boards are firmly
held between the covers by alignment of
tongued projections and p.v.c. foam
compression strips. Interconnections be-
tween the seven circuit board modules
are made by gold plated multiple con-
nectors, thus eliminating the need for
cable forms. Weir Electronics Ltd.,
Durban Road, Bognor Regis, Sussex.
WW 310 for further details

S.S.B. Transceiver

KwW2000 CA (working range of over
1,000 miles) is a single sideband com-
mercial transceiver with a frequency
coverage of 3 to 19 Mc/s and a frequency
stability of 1 part in 10° over the tem-
perature range —10°C to +70°C.
Transmission and reception modes are
A3] (single sideband, suppressed carrier),
A3H (compatible amplitude modulation),
and Al (cw. telegraphy). Transmit-
ter power in the s.s.b. mode is 180 W
p.e.p. input; c.w. 75W outpug; and
a.m. 25 W output. The receiver output
is 2W max. with 8% overall distortion
in 3Q. For “fixed” or mobile opera-

tion it can be powered by a mains sup-
ply of 105/125V or 200/250V at 45
to 65 c/s; alternatively, a 12V d.c. tran-
sistor power pack will drive the set, with

either negative or positive chassis.
Weight of transmitter, receiver and
power supply unit is 47.51b. Battery

consumption on transmit is 20 A, and
on receive it is 10 A. Also available
are aerials for mobile and fixed opera-
tion, beams, and masts. K.W. Elec-
tronics Ltd., Vanguard Works, 1 Heath
Street, Dartford, Kent.

WW 311 for further details

VoItage Impulse Meter/Flux Meter

A RANGE of small precision instru-
ments by Siemens and Halske (Ger-
many) distributed in Britain by R. H.
Cole Electronics Ltd., 7-15 Lansdowne
Road, Croydon, Surrey includes a volt-
age impulse meter. This meter can mea-
sure fields associated with permanent
magnets, relays and electrical machines.
It can also measure voltage and current
pulses and may be used to plot complete
hysteresis curves of ferro-magnetic
materials for short period measurements
cpproximately 0.1 ms (o0 several
seconds). The meter characteristics
include an almost torqueless movement
with an extremely small moment of
inertia (second moment of area), a rela-
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tively low resistance in closed circuit
provides strong electromagnetic damp-
ing thus permitting a short setting time
compared with that of a ballistic galvan-
ometer. The mirror scale is marked
linearly into 75 divisions. The reading
sensitivity is 1 X 10~4 Wb/div. The flux-
meter’s catalogue number is M805-A80,
a matching search coil’s number is
MB805-A 800. The dimensions and
other specifications common to the range
of instruments are 178X 138X78 mm
and all have a 100mm long mirror-
scale, knife-edge pointer and screening as
a protection against the effects of static
electricity and interfering fields.

WW 312 for further detailis

wiann americanradiahictons com,

| INTEGRATED CIRCUITS

NEW elements in the Signetics (U.S.A))
range of integrated circuits are now avail-
able from the Microelectronics Division
of Electrosil Ltd., Colnbrook By-Pass,
Slough, Bucks. These include the de-
cade counter/storage register (S1280A)
and binary counter/storage register
(S1281A). They are multi-function
monolithic sub-systems packages in the
14-lead dual in-line configuration, de-
signed -to provide both counting and
storage functions. The S1280A will
divide by 2, 5 or 10, depending on the
connections by the user, and provides
individual outputs for applications in
counting, storage, register and memory.
The S1281A provides the facility of
dividing by 2, 4, 8 or 16. Both devices
have counting rates of 20 Mc/s typical
and operate over the range 0°C to 70°C.
WW 313 for further details )

TELEMETRY RECEIVER

MODULAR telemetry equipment by
Dynatel Ltd., Astronaut House, Houns-
low Road, Feltham, Middlesex, now
includes the DRT-2 telemetry receiver.
The circuits are of solid-state design,
and the if. and r.f. stages are plug-in
units allowing rapid changes in range
and operating mode. This receiver is
capable of a.m. and f.m. operation. The
frequency range is determined by r.f.
plug-in units covering 25 Mc/s to 500
Mc/s. Sensitivity for both f.m. and
a.m. operation is 5V input. The local
oscillator stability is + 0.0003°% for
crystal with oven, and + 0.001% for
crystal without oven. The if. filter
bandwidths available are 500, 250, 200,
150, and 100kc/s. Input impedance
50/75¢ unbalanced. Spurious responses
are better than 60dB down, with
spurious emissions of less than 5 milli-
#W. A.M. distortion is less than 1%
for 659, modulation, and a.m. frequency
response is 100 ¢/s to S0kc/s.

WW 314 for further details
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Soldering Tool

OBTAINABLE in any operating volt-
age from 6 to 250V the Adcola R900,
and R1000 soldering tools are fitted with
0.5in diameter bits. Their rating is
S0W at 360°C. Total weight is 144 oz
The bit is held by a wing nut at the
back of the tool. providing an easy
release of the bit should it seize up in
its holder. The handle is made of fibre
glass. Adcola Preducts Lid.. Adcola
House, Gauden Road, London, S.\V.4.
WW 315 for turther getails

MINIATURE FILTERS

COMMON electrical specifications of
the Denesco EMI range of low pass
filters include a temperature range of
—55°C to +125°C without voltage de-
rating, and a d.c. resistance through the
filter of 0.01¢).. Type 05-VB-90 has a
guaranteed minimum attenuation of
100dB from 1,000 to 10,000 Mc/s, and
90dB from 200 to 1,000 Mc/s. The
I-VE-50 has a diameter of 0.080 in and
it is 0.280in long. It will maintain an
attenuation of over 30 dB from 200 Mc/s
t0 10 Ge/s and over. The insulation re-
sistance is a minimum 20,000 M} ar
25°C, and a minimum of 5,000 MY at
125°C. Denesco Inc., 2408 San Mateo
PL, N.E., Albuquerque, New Mexico.
WW 316 for further getails

Draughting Aids

TRANSPARENT, self-adhesive labels
printed by a heat-transfer process, can
be printed with the required designs
up to 3inX2in in black, Known as
Circuitape Draughting aids, they can be
supplied reeled in cardboard dispensers,
The range of applications include
printed circuit pads and networks, logic
symbols, and circuit symbols. There
is also a standard range of telecommuni-
cation symbols to BS 530. Suitable
for dye-line printing and photocopying.
Minimum orders are one box of 500
symbols of one sort. B. & T. Designs
(Richmond) L., 70, High Street,
Tring, Herts.

WW 317 for further details
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Automatic Lighting Dimmer

THE Photolite Unit consists of a
standard MK switch box containing a
s.c.r. dimmer circuit. It is also fitted
with a two selection push button and
two pin socket. A separate housing con-
tains a photo-electric cell. It is complete
with twelve feet of cable and plug for
connecting to the dimmer box. The
photo-electric unit is mounted on a
window looking out at natural daylight
and the dimmer box can be mounted in

Faster Thyristors

TWO new ranges of British developed
silicon controlled rectifiers by Inter-
national Rectifier, Hurst Green, Oxted.
Surrey, are available to meet customer
requirements of turn-off times down to
less than 3 us. Designated 8RCU and
10RCU these ranges are rated at 8A and
10A respectively with peak inverse/
peak forward voltages of 50V to 600V
in seven voltage grades. Under test con-
ditions of a rate of rise of forward cur-
rent of 5A/ns and rate of rise of re-
applied forward blocking voltage of
20 V/»s, the base temperature of the
8RCU is 105°C and that of the 10RCU,
125°C; the forward current prior to
turn-off is 8 A for the 8RCU and 10 A
for the 10 RCU. A suffix is used to
denote both the voltage rating and the
guaranteed turn-off time. Example, with
the type 8RCUS5(3): 50V maximum
repetitive voltage; 75 V maximum tran-
sient  voltage (S5ms); 50V maximum
forward breakover voliage and a guaran-
teed turn-off time less than 3 ns,

WW 318 for turther details

any convenient position and wired in
series with the supply and the lighting

load. The unit can be operated in
either of two ways:—(a) With the
selector switch in one position the

variable control on the lid of the dimmer
unit can be rotated manually to pro-
vide variation in the intensity of the
artificial lighting from “off” to full
intensity. (b) With the selector switch
in the other position the variable control
can be switched from the “off ” to the
“on” position and the photo-electric
cell will then automatically control the
intensity of the artificial lighting from
124", to full intensity in proportion to
the amount of natwral daylight falling
on to the photocell. Four models are
available in the new Photolite range and
these are for 250 to 1500 W, costing
from £7 16s 0d to £17 0s 0d. Photain
Controls Ltd., Randalls Road, Leather-
head, Surrey.

WW 319 tcr turther details

Avalanche Diode

Oscillator

AN avalanche diode oscillator developed
by Microwave Associates Ltd., provides
a minimum 10 mW of c.w, power in a
tunable waveguide mounting. Known
as the MA4983X, it operates over the
frequency range 9 1o 14 Ge/s (using the
MAA4980X avalanche diode), and mates
with either WR90 waveguide for X-band
operation, or WR62 waveguide for Ku-
band operation. Microwave Associates
Ltd., Cradock Road, Luton, Beds.

WW 320 for turther details

120 W Amplifier

A HIGH power silicon transistor power
amplifier suitable for use as a vibrator
driver has been introduced by Sinclair
Radionics of 22 Newmarket Road, Cam-
bridge. The output power into a 4
resistive load is claimed to be 120W
from a full bridge output
stage. The output transis-
tors are RCA 2N3055 with
2N3054 drivers. With a
154} resistive load, output
power is 30 W. With a 4}
load, harmonic distortion is
given as 0-5% (at mid and
low frequencies) and for
frequencies  above 5kc/s
power output and distor-
tion figures are not given.
For a 15 load, where out-
put power is limited to

30 W, the amplifier is said to deliver
its rated output up 1o 20kc/s; for a
8() load, up to 10 kc/s. Power require-
ments are 401V at 8:2A peak (5-2A
mean). Input required: 1V into 5.6 k.

WW 321 for further getaiis
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Transistor Holder

SEALECTRO has added a trinsistor
holder to its “Press-Fit” line which
will accommodate either TO-5 or TO-18
cans having three leads. Designated the
RTC-305, the holder has three brass
feed-through lugs which accept the leads
of the TO-5 can. On a circumference
inside that of the lugs are three holes
through the Teflon bushing through
which leads of the TO-18 holder are fed
and wrapped around the lugs. For in-
stallation of the RTC-305_in produc-

tion there is the Sealectro tool desig-

nated B-29-X1. Sealectro Ltd., Walton
Road, Farlinzton, Portsmouth, Hants.

WW 322 for further details

Screwless Terminals

THE “Modena” range of screwless
plugs and terminals eliminates screw type
connections. Each plug and terminal is
fitted with a spring-loaded metal ball.
When the stripped end of a wire is
pushed into the plug and against the
pressure of the spring loaded ball, it
slips to one side of the ball, which im-
mediately grips the wire tightly. Any
attempt to remove the wire from the
plug by pulling will only increase the
grip on it. Release of the wire is ob-
tained by pushing the ball down with
a pointed instrument. A fully patented
device, it is claimed to be free from loss
or loosening of screws through vibration,
and no tools are required for mounting.

Provided in a comprehensive range in-
cluding banana pluzs, terminal blocks,
plugs for television applications and con-
nectors; miniature versions are also avail-
able. Techna (Sales) Ltd., 47, White-
hall, London, S.W.1.

WW 323 for further details

Potentiometers

CARBON composition potentiometers
rated at 0-5 W and covering a range from
500 to 10 MQ in linear, log. semi-
log, anti-log and other laws have been
announced by A.B. Mertal Products
Limited, 119/127 Marylebone Road,
London, N.W.1. These potentiometers,
given the series number 45, are available
with single or double taps, standard
bush, plug-in or twist tab mounting,
standard lug, printed circuit or wire-

wrap terminals; and with dual ganged or
concentric controls. Mains switches can
be fitted for high surge current condi-
tions usually associated with silicon
rectifier power circuits. The manufac-
turers claim that the Series 45, owing to
its mechanical versatility and low cost,
will permit appreciable saving in instal-
lation and replacement time.

WW 324 for further details

DIE-CAST BOXES

143

ALUMINIUM die-cast boxes available
through STC Electronic Services, Edin-
burgh Way, Harlow, offer adaptability
for equipment construction. The five
sizes of this construction system range
from 42inX32in x 15%in deep to 10%in
X 63inX 245in deep. Internal slots for
screens and printed circuit boards are
provided and specially designed ranges
of Veroboard of suitable depth are avail-
able. They can be used as rigid chassis
for mounting in instrument cases.

WW 325 for further details
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Miniature
Resistors

A LOW ohrhic range of miniature resis-
tors developed for transistor equipment
has been introduced by the Resistor Divi-
sion of the Plessey Components Group.
Designated types TW and TP, these re-
sistors are scaled down versions of the
Group's present glass fibre cored
resistors. They are available with both
wire and printed:circuit terminations
with a 0.3in or 0.4in spacing between
pins. Finished.in green siliCone cement
they have an overall resistance range
from 0.22 Q to 6.8 k(2 at a rating of 1 W.
They are available in a copper wire
wound version where the temperature
coefficient characteristics of copper are

desired. Cheney Manor, Swindon, Wilts.

WW 326 for further details

I. C. Test Set

FOR testing all present integrated circuit
configurations, the 800 IC test set is
available from Wessex Electronics Ltd.,
Bristol 1. It is also intended to accom-
modate any foreseeable future develop-
ment in this field. There are facilities
for rapid repetitive testing without re-
programming the instrument. The 800
possesses decade load resistors and
capacitors, an optional integral pulse
generator, and a read-out accuracy of
1% full scale. There is a test facility
with a 10X 20 or 10 X 40 crossbar matrix
with provision for up to five external
inputs. ~Provision is made for external
d.v.m. or oscilloscope display, and there
are integral d.c. supplies, with the option
of digital programming.

WW 327 for further details

PUSHBUTTON SWITCH

WITH a diameter of 2in the Orcon 6-
pole, double-throw illuminated switch
manufactured in the U.S.A. is available
from Litton Precision Products, 503,
Uxbridge Road, Hayes, Middlesex.
There is a selection of switch actions,
switch bases, mountings, pushbutton and
filter colours, and bulb types. Switch
combinations range from 2 to 6-pole, all
with double-throw action. The self-
aligning, gold-impregnated, silver alloy
contacts are individually isolated to
eliminate arcing between circuits. The
switching action is completed by 240z
of pressure in 3/16inch of travel.

WW 328 for further details

Precision Potentiometers.—The law
conformity of the Ferranti 11HL
potentiometers mentioned on p. 102 of
the February issue is better than + 1%,
not + 109% as stated.

WiRELESS WORLD, MARCH 1967
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LITERATURE RECEIVED

The 24-page catalogue D.10B lists the specifications of the
rectangular D subminiature multi-way connectors manufac-
tured by Cannon Electric (G.B.) Ltd., Lister Road, Basing-
stoke, Hants. There are five shell sizes offered with a range
of 9 to 50 gold-plated copper contacts, and information on
these (and the combination arrangements available) is
provided. Non-magnetic, hermetically sealed connecctor
types are also described.

WW 379 far further details

Available from Rank Audio Visual Ltd.,, Woodger Road,
Shepherds Bush, London, W.12, is leaflet No. PROF 3/
C.65/9.66/C. & S. which explains the Cinemeccanica C 65
solid-state sound system. This system is intended for
cincmas with 70 or 35 mm installations, and gives brief des-
criptions cf the units which make up the system. There are
two scparate 12-module pre-amplifier assemblies (one for
each projector); system control and selector unit; power
amplifier assembly; screen and ambicent speakers as required.
WW 330 for further details

From Radiospares Ltd., P.O. Box 2BH, 4-8 Maple Street,
London, W.1, the 83-page Radiospares Catalogue for Jan./
Mar. 1967.

WW 331 for further details

Control and measuring instruments for process control
systems in industrial and research applications, are specified
in the 16-page “Control Instrument” brochure issued by
Ether Ltd., Caxton Way, Stevenage, Herts. It describes
temperature indicators and controllers, transducers, solid-
state potentiometric temperature controllers, magnetic ampli-
fiers, saturable reactors, and thyristor control units.

WW 332 for further details

Electro-chemical cells known as VOLTABLOC, are described
in an cleven-page booklel, with the same title. Manufac-
turing processes, assembly of these cadmium-nickel cells
into batteries, cell and battery data, discharge and charge
curves, and physical dimensions are fully covered. Cadmium
Nickel Batterics Lid., Spedant Works, Park Royal Road,
London, N.W.10.

WW 323 for further details

B.B.C. and I.T.A. television transmitters is the title of a
pocket reference chart by Belling Lee Aerials Ltd., Heysham
Road, Netherton, Bootle 10, Lancashire. Channels, frequen-
cies, and locations for BBC-1 television and v.h.f. sound
stations are given. BBC-2 stations are listed with channels
and expected opening dates. There is a list of 1. T.A. trans-
mitters with channel, polarization, and e.r.p. details.

WW 334 for further details

A two-part paper by Nexus Inc., on operational amplifiers
has been received, and will be of interest to those involved
with teaching basic analoguc techniques. Part I, “An
Introductory Laboratory Manual of Operational Amplifier
Experiments,” has eight pages devoted to operational ampli-
fiers, and their use as fundamental analogue building blocks.
There is an introduction, definitions, a list of required test
equipment, and a guide to setting up ten laboratory experi-
ments to illustrate examples of operational amplifier con-
nections. Part II, “ Operational Amplifier Quiz> is a 16-
page questionnaire, intended to give some indication of a
person’s familiarity with the technology of operational ampli-
fiers. Nexus Research Laboratory Inc., 480, Ncponset
Street, Canton, Massachusetts.

WW 335 tor further details

A 15-page reprint of the article “ Gas Lasers ” by Dr. A. L.
Bloom of Spectra-Physics Inc., U.S.A,, has been published
by Claude Lyons Ltd., Valley Works, Hoddesdon, Herts.
This is available, free of charge, from the above company.
Originally contained in the joint issue of the Proceedings of
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the LE.E.E. and Applied Optics for October 1966 it includes
an introduction, historic background and a brief classifica-
tion into types, Also discussed are the characteristics of the
various lasers, including wavelength ranges, power output
and gain, Doppler width, and the excitation mechanisms re-
quired to yield a particular ourput power. There is a short
discussion on noise and coherence properties and a descrip-
tion of the continubus wave r.f. excited, ring discharge, argon
ion laser.

WW 336 for further detaits

A range of solid-state electronic tachometers and their
applications are discussed in an 8-page publication by Airpax
Electronics Inc., Seminole Division, Fort Lauderdale,
Florida, U.S.A. This instruction manual, number 700-0548
Rev. A, discusses the theory of operation, details tacho-
meter characteristics, as well as giving electrical, mechanical
and environmental specifications.

WW 337 for {urther details

Livingston Laboratories Ltd., Instrument Hire Division,
Livingston House, Greycaine Road, North Watford, have
issued an *“ Instrument Hire Catalogue.” This 35-page pub-
lication gives thec weekly hire charges (both short and
extended rerms) for counters, meters, oscillators, pulse
generators, signal sources, oscilloscopes, recorders, and power
supplies.

WW 338 for furthir details

Electroniquqs, the new S.T.C. component and equipment
supply service for the radio and electronics amateur (see
Wireless World, December 1966, p. 597) has issued its first
annual, “ Hobbies Manual® MG/222X 1967. This 600-
page, illustrated publication, lists over 11,000 items of equip-
ment, modules, components, tools, and accessories, of about
eighty British and overseas manufacturers, Prices, dimen-
sions, and electrical characteristics are given. It also con-
tains circuits and design data for both valve and semi-
conductor equipment, a series of abacs, formulae, factors
and tables. It is available ar a cost of 10s 6d from Elec-
troniques, Edinburgh Way, Harlow, Essex.

PUBLIC ADDRESS SHOW

TAPE recording and reproducing equipment, which is now
an essential part of p.a., is only one aspect of this year’s
annual exhibition organized by  the Association of Public
Address Engineers, which is intended to illustrate ‘the
variety, sophistication and quality of modern public address
systems. The show will again be held at the King’s Head
Hotel, Harrow-on-the-Hill, Middx, from March 14th-16th
and will be open from 1400 to 2000 on the first day and
from 1000 to 1730 on the other two days. Admission is
free on presenting a business card.
This year’s list of exhibitors is given below:—

Ampgx Magneta

Amplivox Minnesota Mining & Mfg.
Audix Mulfard

B.8.C. Peto S

Bauch, F. W. O, s

C.T.H. Electronics
Cannon Electric
Cosmocord
Denham & Morley
E.M.I. Records
Electrical & Radio
Electronics Weekly
Ferrograph Co.
Fi-Cord International
Goodmans Industries
G.P.O. Engineering Dept.
Grampian Reproducers
Hammond, C. E.
International Broadcast Engineer
London Microphone Co,
Lustraphone
Lyons, D., & Associates

Trading and

waann americanradiohistonscom

Politechna (London)

Pye Telecommunications

Radio & Electrical Retailing

Rank Wharfedale

Reditune

Rendar Instruments

Reslosound

Robinson & Newbery

Rola Celestion

S.N.S. Communications

Shure Electronics

Sound Coverage

Standard Telephones & Cables

Vitavox

Vortexion

Wireless World and  Electrical &
Electronic Trader
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MARCH MEETINGS

. Tickets are required for some meetings :

readers are aduvised, therefore,

to communicate with the sociery concerned

LONDON .
Ist. I.LEE., LER.E., LEEE. &
R.T.S.—Colloquium on * Colour cameras ”

at 9.30 a.m. at the LE.E., Savoy PlL, W.C.2.

1st. 1.EE. Grads.— Measurements
and the British calibration service” by
H. E. Barnett. at 6.30 at Waltham Forest
Techhical College, Forest Rd.,; E.17.
" 1st. B.K.S.T.S.—“ Composmon in pic-
ture and -sound ” by H. van der Horst &
G. Newberry at 7.30 at the C.O.L., Her-
cules Rd., S.E

2nd. R.T.S. & LE.E.—Symposium on
“ Colour television production techniques ™
at 2.30 at the LE.E., Savoy PlL, W.C.2.

6th. C.EIL— Making the Bosworth
Report work ”: Conference sponsored by
the Ministry of Technology and the Coun-
cil of Engineering Institutions at 10 a.m.

at LE.E., Savoy Pl, W.C.2. (Registration
fee 15s.)
6th, LE.E—“A uh.f. tunnel diode

amplifier ” by, M. K. McPhun and ** Short-
hop radio-relay systems using tunnel diode
repeaters” by Dr. D. L. Hedderly, J.
Hooper and M. K. McPhun at 5.30 at
Savoy Pl, W.C.2.

8th. I[.E.E.—* Thermodynamics in elec-
trical networks” by Prof. P. Penfield at
5.30 at Savoy PlL, W.C.2.

8th. Soc. Environmental Engrs.—
“ Acoustics in the underwater environ-
ment ” by T. N. Reynolds at 6.0 at Im-

perial “College, Mechanical Engineering
Dept., Exhibition Rd., S.W.7
. 8th. S.E.R.T.—“Take care of colour”

by E. Rout at 7.0 at the London School of
Hygiene and Tropical Medicine, Keppel
St., W.C.1.

8th. 'B.K.S.T.S.—* The design of studio
mixers ” by H. Burrell Hadden at 7.30 at
the C.O.I., Hercules Rd., S.E.l.

9th. R.T.S.—“Problems and solutions
of the shadow mask tube” by Dr. R. R.
Bathelt and “ A survey of colour television
display tubes” by Dr. E. F. de Haan at
7.0 at the LT.A., 70 Brompton Rd., $.W.3.

10th. LE.E. e Broadband transmlssxon
by radio and cable” by R. W. White at
5.30 at Savoy Pl, W.C.2.

10th. IEE—stcussxon on “The
future education of electronic enginecrs”
opened by Prof. G. D. Sims and Dr. B. H.
Venning at 5.30 at Savoy PlL, W.C.2.

13th. LE.E.T.E.—* Recent develop-
ment in education and training aids” by
R. C. Winton at 6.0 at the IL.E.E., Savoy
PlL., W.C.2.

14th. Radar & Electronics Assoc.—
“The radar story 1945-1967” 6.0 at
Mullard House, Torrington Pl, W.C.1.

15th. LE.E.—“ Ergonomics in electronic
equipment and systems design” by
Shackel at 6.0 at Savoy PlL, W.C.2.

15th. R.S.A.—Trueman Wood Lecture
“ Scientific achievements in the Services”
by Sir Robert Cockburn at 6.0 at the
R.S.A., John Adam St, W.C.2.

15th. B.K.S.T.S.—* Facsimile: pictures
across the World” by E. H. Price at 7.30
at the C.0.1., Hercules Rd., S.E.1.

16th. LE.E. & LE.R.E.—Discussion on
‘“ Automatic precessing of nucleonic isotope

studies”’.at 2.30 at the LE.E., Savoy PL,
w.C.2. .
17th. LE.E.—*“ Early days in radio re-

search” by Dr. R. L. Smith-Rose at 5.30
at Savoy Pl, W.C.2.
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20th. LE.E., LER.E. & Royal Soc.—
Colloquium on “ Automated cartography:
scientific needs and engineering possibili-

ties” at 2.30 at the L.E.E., Savoy Pl,
Ww.C.2.
22nd. LE.E.—* The theory of oscilla-

tors ”> by Dr. R. Spence and P. J. Baxan-

dall at 5.30 ar Savoy PL, W.C.2.

* 22nd. LE.R.E.—“ Dynamic properties
of audio frequency compressors” by K. O
Bider at 6.0 at 9 Bedford Sq., W.C.1. -

31st. IL.E.E.—*‘ Acoustic behaviour of
materials” by Dr. R. W Stevens at
5.30 at Savoy Pi., W.C.2.

31st. R.T.S.—*“ A history of television
equipment” by G. R. M. Garratt at 7.0
at the Science Museum, South Kensington,
S.W.7.

BATH

8th. LE.R.E. & L.E.E.—* Communica-
tions and their effect on railway operation ™’
by Prof. Banwell and H. H. Ogilvy at 6.0
at the Technical College.

BIRMINGHAM

2nd. LE.E.—“ Solid state devices” by
Dr. G. T. Wright at 7.15 in the Dept. of
Electronic and Electrical Engincering, the
University.

t4th. S.E.R.T.—“ Stereo broadcasting ”
ai 7.30 at the University of Aston, Gosta
Green.

15th. R.T.S.—“ Colour television pro-
duction problems” by Ian Atkins at 7.0
at the B.B.C. Broadcasting House, Carpen-
ter Rd., Edgbaston.

ERIGHTON

8th. ILE.E.—* Analysis and synthesis in
control engineering” by R. E. Long and
G. W. Pontin at 6.30 at the College of
Technology, Moulsecoomb.

BRISTOL

21st. LE.R.E. & Brit. Computer Soc.—
“ An introduction to microcircuitry ” by
Dr. R. A. Hyman at 7.30 at the University.

CAMBOURNE

l4th. LE.R.E. & LE.E.—“ Advances in
laser technology” by Dr. R. C. Smith at
7.0 at Cornwall Technical College.

CAMBRIDGE

2nd. LE.R.E. & LE.E.—* Electronically
assisted acoustics” by J. Moir at 8.0 at
the University Engineering Dept., Trump-
ington St.

CARDIFF

8th. LE.R.E. & I.LE.E.—* Satellite con-
trol” by E. G. C. Burt at 6.0 at the Welsh
College of Advanced Technology.

10th. R.T.S.— Measuring instruments
and techniques for colour television” by
L. E. Weaver at 7.30 at the Angel Hotel.

21st. R.T.S.—“ Colour receiver design”
by B. Rogers at 7.30 at the Angel Hotel.

23rd. S.E.R.T.—* Electronics in photo-
graphy ” by C. W. Hooper at 7.30 at Llan-
daff Technical College, Western Ave.

CHELMSFORD

8th. I.E.R.E.—*“Electronics in radio
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astronomy” by Dr. D. M. A, Wilson at
6.30 at the Technical High School, Patck-
ing Hall Lane, Broomfield.

CHELTENHAM

17th. I.E.R.E.—“ Autoland systems” by
R. 1. Bishop at 7.0 at the North Gloucester-
shire Technical College.

CHRISTCHURCH

15th. I.LE.E.—“ Compact frequency
standards” by F. P. Newell and C. M.
Groves at 6.30 at the King's Arms Hotel.

COVENTRY

21st I.Prod.E.—** Numerically con-
trolled machines” by A. W. Vickers at
7.15 at the Grosvenor Room, Hotel Leofric.

CROYDON

15th. ILEE. Grads.—“Hi-i quality
sound reproduction ” by J. Moir at 6.30 at
the Technical College, Fairfield.

DURHAM

1st. LE.E.T.E.—*“ Thyristor convertors”
by J. D. McColl at 7.30 in the Science
Laboratories at the University, South Rd.

EDINBURGH

gth. IL.E.R.E. & LE.E.—* Static relay
techniques in protection” by M. Legg at
7.0 in the Dept. of Natural Philosophy,
the University.

9th. LE.R.E. & LE.E.—Symposium on
*“ Telemetry in medical and biological re-
search ” at 10 a.m. at the Royal Infirmary,
Lauriston PL

FARNBOROUGH

9th. ILE.E. & LER.E—“Made to
measure integrated circuits” by P. Cooke
at 6.30 at the Technical College, Boundary
Rd.

21st. LE.E.—“ Future developments in
inertia navigation” by Dr. G. E. Roberts
at 6.30 at the Technical College, Boundary
Rd.

GLASGOW

9th. LE.R.E.—* Static relay techniques
in protection” by M. Legg at 7.0 at the
Inst. of Engrs. & Shipbldrs., 39 Elmbank
Cresc., C.2.

10th. S.E.R.T.—*“ Amateur radio” by

T. P. Hughes at 7.30 at the Y.M.C.A. Club,
Bothwell St.

LEICESTER

14th. I.E.R.E.—* Single-sideband trans-
ceivers” by E, T. Wilson at 6.30 at the
University.

14th. R.T.S.—* Stereo broadcasting ”
by G. D. Browne at 7.15 at Vaughan Col-

lege, St. Nicholas St.
LIVERPOOL
15th. LE.R.E.—*“ The ecarly days of

ships’ radio” by G. R. M. Garratt at the
College of Technology, Byrom St

NEWCASTLE-ON-TYNE
1st. S.E.R.T.—“ Computer storage
systems” by T. J. Allen at 7.15 at the

Charles Trevelyan Technical College,
Maple Terrace.
8th. ILE.R.E.—“ Time sharing com-

puter systems” by N. E. Heywood at 6.0
at the Inst. of Mining & Mech. Engrs.,
Neville Hall, Westgate Rd.

PLYMOUTH

1st. R.T.S.—* Television reception ” by
P. W. Crouch at 7.30 at the Studios of
Westward Television Ltd.

l4th. I[.E.E.T.E.—* The future of alu-
minium in the electrical and radio indus-
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tries” by A. G. Thomas at 8.0 in the
Lower Hall, The Guildhall.

I'OOLE

Ist.  L.E.E.—* Adaptive processes for
automatic control ” by Prof. ]J. M. Nightin-
gale at 6.30 at the Dolphin Hotel.

PORTSMOUTH

22nd. LE.E.—“ Compact  frequency
standards ” by F. P. Newell and C. M.
Groves at 6.30 at the College of Tech-
rnology, Anglesea Rd.

READING

16th. IL.E.R.E~—*"The design of linear
amplifiers ” by Dr. E. A. Faulkner at 7.30
in the J. J. Thomson Phys. Lab. at the
University.

SALISBURY

7th. LE.E.—*Electronics in the auto-
mobile ”” by W. F. Hill at 6.30 at the Salis-
bury and South Wilts. College of Further
Education, The Friary.

SOUTHAMPTON

14th.  LE.E.—Colloquium on “‘The
applications of Gunn effect devices” at
5.30 at the Lanchester Theatre, the Uni-
versity.

16th. S.E.R.T.—* Lasecrs and their ap-
plications” by Dr. D. D. Bhawalkar at
7.30 at the College of Technology, East
Park Terrace.

21st.  L.E.R.E.—* Electronic equipment
design” by T. G. Clark at 6.30 in the
Lanchester Theatre, the University.

STAFFORD

14th. ILE.R.E~—* Mathematics for the
engineer ” by R. Wooldridge at 7.15 at the
College of Further Education, Tenterbanks.

N

TWICKENHAM

16th. I1.E.E. Grads.— Mecdical elec-
tronics” by P. R. Styles at 6.30 at the
College of Technology, Edgerton Rd.

WEYMOUTH

31st. I.LE.E.—* Radio telescopes” by
Dr. D. Herbison-Evans at 6.30 at the South
Dorset Technical College, Newstead Rd.

LATE FEBRUARY MEETINGS

LONDON

20th. ILE.E.—Colloquium on * Precision
resistance standards” at 2.0 at Savoy PL,
w.C.2.

22nd. ILER.E.—“A dual standard
colour television receiver * by P. L. Mother-
sole, D. S. Hobbs and D. J. King at 6.0 at
the London School of Hygiene and Tropical
Medicine, Keppel St., W.C.1.

22nd. LE.R.E. & I.E,E.—Discussion on
“Electrodes for long-term physiological
measurements > at 6.0 at the LLE.R.E.,
Bedford Sq., W.C.1.

22nd.  B.K.S.1.S.—“ Colour television
for the layman ™ by H. V. Sims at 7.30 at
the L.T.A., 70 Brompton Rd., S.W.3.

23rd. LE.E.—Discussion on “The
Manley-Rowe relations ™ opened by Prof. J.
Brown at 5.30 at Savoy PlL, W.C.2.

27th. L.E.E.—* Storage systems for tele-
phone switching” by J. R. Pollard at 5.30
at Savoy PL, W.C.2.
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The Doomsday Bug

PEN confession being good for the soul I'll come clean

about the title. I’ve lifted it from the November 1966

issue of Science Journal where it headed a “guest
leader ” written by Lord Ritchie-Calder.

In this the author develops the proposition that psychologi-
cally induced inhibition of free discussion provides a cloak
of security for the prosecution of biological warfare. He
points out that 20 years ago Frederic Joliot-Curie, in a paper
called “The Secret War” showed that the next outbreak
need never be declared. It could go on for years, he said, with
only the hidden aggressors being aware that it was happening.
Then, by degrees, the penny would drop; successive crop
failures, a series of human epidemics and a catastrophic fall
in the birthrate (sterilization by chemicals in the water sup-
plies) would gradually bring to the attacked a realization that
it wasn’t all bad luck, but that skullduggerv was afoot. By
which time it-would be too late.

Without wishing to emulate the fat boy of * Pickwick
Papers” by wanting to make your fiesh creep, I must say
that it seems to me that there is an astonishing resemblance
between Joliot-Curie’s prophecy and the present uncnviable
state of our native electronics industry (using the word “in-
dustry ” in its Pickwickian sense, of course).

Working on the, perhaps unjustifiable, premise that I have
a quorum of three readers I have, by this statement invoked
three possible schools of thought, namely : —

(a) That’s very true, or

(b) It’s wildly exaggerated, or

(c) This man’s off his rocker.

Reader (a) as a reward for perspicacity can cut reading
the rest of this piece and get down to the small ads. No
sense in preaching to the converted. Readers (b) and (c) are
advised to try to equate Joliot-Curie’s prediction with present
events in the electronics industry; for instance, in place of
his “ crop failures  substitute our own inability to supply the
home market with the right goods at the right prices in such
areas as computers, peripheral equipment, semiconductors,
instruments and many others (as witness the steady in-
crease in imports of these devices). Compare his “human
epidemics ” with the brain drain which is relentlessly sap-
ping our native engineering effort. Consider his “ falling
birthrate ”” in terms of the general decrease in share values
of British electronics firms (one example: from 25s in 1964
to 5s 6d in 1966). Ponder also others which come to mind
and perhaps the parallel will begin to take shape.

For there are wars and wars and the one in which we are
in up to our respective necks is a trade Armageddon. Tt is
an all-out, cut-and-thrust, no-holds-barred, no-quarter-given
(and any other appropriate cliché you can bring to mind)
kind of war. There are no prizes for guessing who the other
side is.

If you still don’t believe me, sit back in the old rockin’
chair (genuwine hill-billy model) and pause and consider any
aspect of the industry you please, comparing it with the
situation as it existed ten years ago.

Look for a moment at sound radio and TV. (You’d rather
not? Come. come! Steel vourself!) In 1959 there were
about 25 British companies in the field. Today, six groups
(it may be five by the time this is published) account for
almost all our production and the U.S.A. has a financial in-

152

terest in several of these. And, turning to the components
industry, do you realize that in 1964 we were a net importer
of semiconductor devices, variable capacitors, resistors,
microphones and tape recorder accessories and parts? (I
learned this from the recent Electronics E.D.C. Report.)

_In aviation you will have noted how the swing-wing
aircraft, a British invention, is being sold back to us and that
we are now buying Phantoms as well as the Fllls for the
R.AF. Its no use saying “Tough luck, chums” to the
British aviation industry and forgetting all about it, because
those aircraft will be bunged up to the ailerons with elec-
tronic equipment and precious little of it will be ours. But
the Phantoms and Fl11s are only the thin end of the wedge,
for aviation electronics has now passed out of the phase where
it was merely tacked-on ancillary equipment. Subsequent
generations of aircraft will be built around the electronics;
still, with luck we might, if we’re very good boys, be per-
mitted to service the all-American equipment. With all-
American test-gear of course.

In the matter of world communications we’ve put up a
very good export showing in the past. But the first satellite
which went into orbit bleeped out some very rude words
in the sky for us. They were to the effect that world com-
munications is no longer merely a matter of electronics know-
how, for before you can catch words from that sky-ranging
ball you’ve got to be able to throw the ball up there. And
we can’t do it. So, we’ve got to go cap in hand to the big
boy who lives over the way and ask him please will he do it
for us?

I needn’t dwell on the integrated circuit situation. Things
are getting to a stage where you can’t put a foot down on
this sceptred isle without treading on American i.cs. And
it’s going to get a lot worse. The crux of the matter is that in
the present state of the art you can’t turn out competitively
priced i.cs in small batches. So the home industry, such
as it is, with half its home market already filched, with no
export market in prospect and no significant Government
orders, can’t possibly compete in price with the U.S.A.
Thanks to their vast Government-sponsored research, de-
velopment and production, plus their thrusting business
acumen, the Americans have cornered the market.

So, unless we snap out of our trance and come to realize
that there’s a cold, cold war being waged from the West,
we can resign ourselves to a decimated industry which will
exist only as an American subsidiary.

Now, in spite of what you may think, I don’t go around
chalking “Yanks go home!” on walls. We're all in the
business jungle and they’re only doing to us what we would
do to them if we had the chance. The only hard feelings
I have are reserved for our own industry which dodders
from committee to committee like sheep having no shepherd.
Except that sheep have more sense than to go into com-
mittee for three years before jumping a fence. Neither, I
hope, am I a defeatist. I believe we can still beat the
opposition if the industry is first integrated to a common
purpose. Sections of the industry have got to stop regard-
ing themselves as isolated sub-industries each trying to fight
its own private little battle, for this war is on all fronts of
electronics.
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‘don’t monkey with success’

That’s what they told us when we wanted to glamourize the Avometer’s
looks to match its modern-as-tomorrow internal circuitry and meter
movement. ‘Avometer’, they told us, is the household word for a high-
sensitivity, accurate and super-rugged multirange meter. You, they told
us, like the way Avometers handle, know you can trust their perform-
ance, have a genuine affection for them. OK, you win. Get your Model 8
Mk. III (illustrated) or Model 9 Mk.II (with International scales and
symbols) from your local supplier or Avo Ltd., Avocet House, Dover,
Kent. Telephone Dover 2626. Telex 96283.
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AV MEANS BASIC MEASUREMENTS ALL OVER THE WORLD
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f————DAYSTROM )

Sin, Flat-face GENERAL PURPOSE
OSCILLOSCOPE Model 10-12U

An outstanding oscilloscope
Y " sensitivity 10 mV. r.m.s. per cm. at | kefs.
Bandwidth 3 ¢/s-4.5 Mc/s. Frequency compensated
input attenuator X1, X10, X100, T/B. 10 ¢/s-500 kcfs.
in 5 steps. Two extra switch seleued pre-set sweep
frequencies in T/B. range, T/B. output approx.
10 v. peak to peak. Buiit-in IV calibrator, Facility
for *“ Z " axis modulation. Electronically stabilised
power supply. Power req. 100-250 v. A.C. 40-60 cfs.
80 watts. Fused. Front panel. silver and charcoal

4 grey. Cabinet, charcoal grey, size x 14 % 17in.
deep. Net weight 23lb. 56-page construction and operation manual.

IS £35.17.6 Assembled £45.15.0

Luxe 6in. VALVE VOLT-
METER Model IM-13U

Extra features. The ideal VVM
for the Electronic Engineer. 6in. Ernest Turner
200uA. meter with multi-coloured scales, Unique
gimbal bracket allows bench, shelf or wall mount-
ing, Measures A.C. (r.m.s.), D.C. volts 0-1.5,
5, 15, 50, 500, 1,500. Resistance range 0. to 1, G0OMQ with int. battery. Vernier
action zero and ohms adjustment. Ro|ler-unned prmted cireuit. High input
resistance (IIMQ). Comprehensive assembly and operation manual. Size 5x
124 X 43in. Complete with test prod and leads.

Kiet . == 1. 0998 £18.18.0 Assembled £26.18.0

H.V. and R.F. Probes available as optional extras.

De

Modern styling.

Top Performance at
rock-bottom prices
with money-saving Heathkit

y The construction manual provided with the kit ensures successful assembly.

o
H

Instrument Kits.

3in. PORTABLE SERVICE

OSCILLOSCOPE Model OS-2

Modern styling, lightweight and compact size, make
this the ideal 'scope for service man, laboratory
technician, amateur radio enthusiast or hobbyist.
Y " bandwidth 2 ¢/s-3 Mc/s 4 3 dB. Sensitivity
100 mV/em. TB 20 ¢/s-200 ke/s. in four ranges. Mu-
metal c.r.t. screen. Dimensions Sin, wide 73in.
high X 12in. deep. WVt. 9%lb.

Kit...... £23.18.0 Assembled £31.18.0

Outstanding value in a low-priced 'scope.

LOW-PRICED SIGNAL
GENERATOR. Model RF-1U

Provides extended frequency coverage on
6 bands on fundamentals and harmonics.
ideal for the alignment and trouble
shooting of RF, IF and audie circuits.
Large, easy-to-read dial. Pre-aligned
coil and bandswitch assembly. RF
output of at least 100 millivolts. 100 ke/s—
100 Mcfs. fundamentals, up to 200 Mc/s
harmonics. 400 cycle audio signal with 4 v.
output. Dimensions 94in. wide x 64in.

high X Sin. deep.
Kit....£13.18.0 Assembled £20.8.0

ST i (TR

T et

LOW-COST ANALOGUE
COMPUTER. Model EC-1U

Serves a variety of Educational and Industrial needs.
Simple to build and use. Solves complex mathe-
matical problems quickly. Excellent for training
Engineering, Physics and Maths students in the
principles and applications of analogue computers.
Features include: 9 d.c. operational amplifiers with provision for balancing without
removing problem setup. 3 meter ranges, built-in power supplles incl. 3 initial
condition supplies, repetitive oscillator, 5 co-efficient potentiometers, Assortment
of components and leads included for problem setting up. Sepnrate operational
manual supplied with kit. Modern styling, compact size 194X | I} x 16in. deep.

Wre. 36lb.
Kit....£97.8.0 Assembied £122.0.0

TRANSISTOR TESTER
Model IM-30U

Unmatched for quality and performance
at the price.

Provides a complete d.c. analysis of PNP and NPN
transistors and diodes. D.C. gain (Beta, Alpha)

is read direct on calibrated scales. Four level
switches facilitate fast, easy, test selection.
Internal batteries for tests up to 9 v. Provision

for connection to ext. power supply for higher
Modern functional styling. Size Siin. high x §04in.

voltage and current tests.
deep X 10%in. wide,

Kit...... £25.18.0 Assembled £36.10.0
Many other models for Hi-fi enthusiasts, Radic Amateurs etc. See other page for details.

@ Prices quoted above are Mail Order prices @

L e

See the full range of Heathkit models in the free catalogue

~DAYSTROM LTD.—

DEPT. W.W. 3, GLOUCESTER, ENGLAND
FREE BROCHURE AVAILABLE ON THE BRITISH INSTRUMENT RANGE OF MODELS

T RTINS

HIHNT N

Outstanding value in a D.C. supply!
REGULATED POWER SUPPLY, Model 1P-20U
(Fully transistorised)

A good example of modern advanced design in instru-
ments at a substantial saving in cost over comparable
models. Its all-transistor circuitry will deliver up to
1.5 amps from 0.5 to 50 volts D.C.—with metered
output voltage and current facility—adjustable cur-
rent limiter protects both the supply and the circuit
under test—overioad relay protection against a short
circuit or heavy overload. Modern styling, compact
size. 94 x 65 Ilin. deep. A must for any laboratory.

ISP £35.8.0 Assembled £47.8.0

HARMONIC DISTORTION
‘METER Model IM-12U

Will give fast, accurate noise and distortion
measurement in amplifiers, receivers, trans-
mission lines, speakers, etc. Measurements are
read directly on large meter. High input
lmpedance, precision components and Wien
bridge circuit desxgn assure excellent sensitivity
and high accuracy in all applications. Freq.: 20 cycles to 20,000 cycles Dnstomon
1,3, 10, 30, 1009 f.s.d. Voltmeter: 0, I, 3 10, 30 volts f.s.d. Input resistance 300k$2
Dlmenswns |3x81}x7m deep. Wt. |1
Kit....£26.15.0 Assembled £36.0.0.

@ Prices include free delivery in UK. @
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at the GRAND HOTEL,

o m—need

See the HEATHKIT EXHIBITION (concurrent with THE AUDIO FAIR
LONDON,
THURSDAY, FRIDAY, SATURDAY & SUNDAY Mar. 30th- Apr.2nd 11 am.-9pm. (Sun.8pm.)

SOUTHAMPTON ROW,

— ]

(Admission Free;

3+3 W HI-FI STEREO AMPLIFIER
KIT Model S-33H An inexpensive

stereo-mono ampli-
fier with the high sensitivity necessary for lightweight
miniature ceramic pick-ups (e.g., Decca Deram).
De tuxe version of the $-33 with attractive two-tone
grey Perspex panel. .

Kit £15.17.6 Assembled £21.7.6

MONO AMPLIFIER
KIT Model MA-5

A low-priced general purpose
Hi-Fidelity amplifier based on
the popular $-33 for those who
do not require a stereophonic
system. Separate bass and treble controls. Gram
and Radio inputs. Suitable for most crystal pick-ups.
A printed circuit simplifies construction.

-Kit £11.9.6 Assembled £15.15.0

5 W HIFl

MONO CONTROL
Model UMC-I
with MA-12

UNIT

KIT

Ideal for wuse
or similar amplifier. Output
0.25 v. Send for full details.

Kit £9.2.6

Assembled £14.2.6

FM TUNER KIT, Model FM-4U

- = g Tuning range 88-108 Mc/s Fly.
wheel tuning. Atttractive pers=
pex front panel in two tone grey
with golden trim. Thermometer
type tuning indicator, pree

aligned I.F. transformers. Own built-in power supply.
Tuning heart model FMT-4U £2/15/- incl. P.T,

I.F. amplifier and power supply, Model FMA-4U.

Complete with case and valves £13/13/-. Sold
separately.

Kit Total £16.8.0

MULTIMETER KIT Model MM-1U

Provides wide voltage, current, resistanca
and dB ranges to cover hundreds of
applications. Sensitivity 20,000 ohms/volt
D.C. and 5,000 ohms/volt A,C. Ranges: :§
0-1.5 v. to 1,500 v. A.C. and D.C.; 0- . &
1SOuA to |5 A.D.C. measures resistance gg
from 0.202 to 20M(2. 44in. S0uA meter,
A polarity reversing switch eliminates
transferring test leads when alter-
natively measuring 4 and — voltages.

Kit £12.18.0 Assembled £18.11.6

AUDIO SIGNAL GENERATOR KIT
Model AG-9U

10 ¢/s to 100 kefs., switch selected.
Distortion less than 0.1%. 10 v,
sine wave output metered in volts
and dBs.

Kit £23.15.0

Assembled £31.15.0

DECADE RESISTANCE BOX KIT

Model DR-1U. Range 1-99,999Q in 1) Steps.
Ceramic switches throughout. Current rating from
500 mA. to 5 mA, according to decades in circuit.
Polished wooden cabinet supplied complete.

Kit £10.18.0 Assembled £14.18.0
@ Prices include Postage U.K.

HI-FI STEREO AMPLIFIER
KIT Model S-99

T
18 w. output (9 per channel with | - ]
0.2 per cent. distortion at 9 w. per ¢
channel). It has ganged controls.

Stereo/Mono gram, radio and tape recorder inputs
and push-button selection. Ultra-linear push-pull
output, P.C. boards. Attractive Perspex front panel
with golden surround and grey metal cabinet.

Kic £28.9.6 Assembled £38.9.6

HI-FI SPEAKER SYSTEM KIT
Model SSU-I

Ducted-port bass reflex cabi«
net ' in the white."” Fre.
quency response is 40-16,000
c/s. Power rating 10 watts.
Matched speaker units 8in.
high flux (12,000 lines) with
hyperbolic cone and 4in.
wide angle dispersion type
for higher frequencies.

Kit (with legs) £12.12.0

{less legs) £11.17.6
1 (inc. P.T.)

A.M./F.M. TUNER KIT
Tuning range 88-108 M. (FM) A
16-50, 200-550, 900-2,000 m. & :
Flywheel tuning. Attractive
Perspex front panel in two-tone 8

grey with golden trim. Thermometer type tuning
indicator, pre-aligned |.F, transformers. Switched
wide and narrow A.M. bandwidths.

TUNING HEART Model AFM-TI £4/13/6 (inc.
P.T.) I.LF. AMPLIFIER and Power Unit Model
AFM-1l. Complete with metal cabinet and valves
£22/11/6. Sold separately.

Kit Total £27.5.0

OXFORD TRANSISTOR PORTABLE
RADIO KIT Model UXR-2

Beautiful leather
read scale. 10 semi-conductors.
Printed circuit board. Special
loudspeaker. Sockets for earphone
tape recorder, car aerial, 9-volt
battery operated. Easy to con-
struct, excellent in performance

and value.
Kit £14.18.0 (incl. P.T.)

case, Easy-to«

SINE/SQUARE
GENERATOR
Model 1G-82U

Covers 20 c¢fs-1 Mc/s. in

S bands. Simultaneous - *
Sine and Square Wave outputs. Less than 0.15:$
rise time and on Square Wave. Less than
0.59% distortion on Sine wave. Up to (0 volts
output. This attractively styled generator is
designed for maximum operating convenience.
Size 13in. X 8%in. X 7in. deep.

Kit £25.15.9 Assembled £37.15.0

ELECTRONIC WORKSHOP KIT
EW-I
20 exciting experimehts can be made with this one kit.
Kit £7.13.6 (incl. P.T.)

@ Deferred Terms available on all orders above £10.

¥ DAYSTROM LTD. ~

! DEPT. W.W.3. GLOUCESTER, ENGLAND

! Member of the Schlumberger Group including the Heath Company.

‘ MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS
A -

‘Hl~t~1~

HI-FI MONO POWER AMPLIFIER
KIT Model MA-12

A compact Hi-Fidelity power
amplifier (including auxiliary power
supply). 12 watts output. Wide
frequency range and low distortion.
A variable sensitivity control is
fitted enabling it to be used with
an existing amplifier in a stereo-
phonic system. Other applications
includes sound reinforcement systems, transmitter
modulators, for use with tape recorders.

Kit £12.18.0 Assembled £16.18.0

“COTSWOLD ” SPEAKER
SYSTEM KIT

This acoustically designed en-
closure measures 26 X 23 X
145in., and houses a special (2in.
base speaker with 2in. speech
coil, elliptical middle speaker,
together with a pressure unit to
cover the full frequency range of
30-20,000 cfs. its polar-distribu-
tlon makes it ideal for really Hi-Fi Stereo, Delivered
complete with speakers, cross-over unit, level control,
grille cloth, etc. Left in the white for finish to
personal taste, all parts are pre-cut and drilled for

ease of assembly.
Assembled £33.17.0

Kit £25.12.0

4lin. VALVE VOLTMETER KIT
Model V-7TA

The world's most popular valve volt-
meter with printed circuit and | per cent.
precision resistors to ensure consistent
laboratory performance. It has 7 voltage
ranges measuring respectively D.C, volts
to 1,500 and A.C. to |,500 r.n.s. and
4,000 peak to peak. Resistance measure-
ments from 0.1 ohm to 1,000 megohms,
with internal battery. D.C. input resistance Is |1
megohms and dB measurement has a centre-zero
scale, Complete with test prod, leads and stand-
ardising battery. Power requirements, 200-250 v.
40-60 ¢/s. A.C. 10 watts.
H.V. and R.F. Probes available as optional extras.

Kit £13.18.6 Assembled £19.18.6

LOW PRICED SINE/SQUARE
GENERATOR KIT, MODEL AOIUW

This inexpensive generator covers 20 ¢fs- 150 kefs
with a choice of sineé or square waves, the latter up

to 50 kcfs. Output voltage ranges Sine-wave- Qe
100 mV., 0.1 v,, 0.10 v. Square wave 0-800 mV.,
0-8v., 0-80 v,

Kit £14.15.0 Assembled £21.5.0

DECADE CAPACITOR KIT
Model DC-I|
Capacity values [00upF to O.11uF in 100uuF steps.
Precision silver-mica capacitors and minimum loss
ceramic water switches ensures high accuracy.

Kit £7.15.0 Assembled £10.18.0

TELEVISION ALIGNMENT
GENERATOR KXIT
Model HFW-I

Offers the maximum in performance, flexibility and
utility at the lowest possible cost. Several outstanding
features have been incorporated in this model which
are unusual in instruments in this price range. Fre-
quency coverage 3.6 Mc/s. to 220 Mc/s. on funda-
meatals. Unique non-mechanical sweep oscillator
system., High level output on all ranges. Sweep
deviations up to 42 Mc/s. Built-in fixed and variable
marker generator (5 Mc/s. crystal supplied).

Kit £38.18.0 Assembied £49.15.0

@ Prices quoted are Mail Order
prices 5% extra.

Prices; retail

WW—006 FOR FURTHER DETAILS
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AMATEUR TRANSMITTER KIT
sesE—n Model DX-40U

Covers all amateur bands from
80 to 10 metres, crystal controlled.
Power input 75 watts C.W, 60 watts
peak controlled carrier phone. Qut-
2ut 40 wates to aerial, Provision for VFO. Filters minimise
T.V. interference. Modulator and power supplies are
built-in. Single knob band switching is combined with a
pi-network output circuit for complete operating con-
venience. A high-grade moving-coil meter indicates the
finat grid or anode current. Provision is made for the use
of 3 crystals with access through a trap-door in the back
of the cabinet. A 4-position switch selects the appropriate
crystal or a jack for external VFO which can be used instead
of the crystal(s). Prices now reduced to :—

£41.8.0

Kit .. £29.19.0 Assembled
GENERAL COVERAGE RECEIVER KIT

An inexpensive communications type receiver specially
designed for the shore wave listener with many refine-
ments found only in receivers costing much more. Freq.
coverage 32 M¢s-1.7 Mc/s in 5 ranges also M.W. band.

Kit £39.16.0 Assembled £53.0.0
Optional extras available,

GRID-DIP METER KIT. Model GD-1U
‘* Functions as oscillator or absorption

wavemeter. With plug-in coils for
continuous frequency coverage from
1.8 Mc/s to 230 Mc/s.

Kit..£11.9.6 Assembled..£14.9.6

Additional Plug-in Coils Model 341-U) extend coverage
down to 350 kejs. With dial correlation curves. I7/6.

TRANSISTOR INTERCOM KITS
Models XIi-iU and XIR-1U

9 v. battery operated. Up to five remote stations can be
operated with each Master. The Masger unit can call any
one, combination, or all five Remote stations and any
Remote station can call the Master.

Model XI1-1U (Master)

Kit .. £11.9.6 Assembled £17.9.6
Model XIR-1U (Remote)
Kit .. £4.9.6 Assembled £5.18.0

OSCILLOSCOPE TRACE DOUBLER
. KIT Model S-3U
= = This devi il d th
n‘.&? - of Isyou?'vI(s?ngvlvel-be:::elsciiloesc:;g
1 and, at a nominal cost, will give you
-w e S the advantages of a double (or
- other multiple) beam 'scope.

Kit £13.10.0 Assembled £19.10.0
OSCILLOSCOPE ACCESSORY KITS
Demodulation Probe kit 337-C £2.17.6
Low-cap Attenuator Probe kit Pk-1 £3.12.6
See also Oscllloscope page.

AMERICAN MARINE MODELS
" Prices include carriage, duty, import levy, etc.

DIRECTION "'FINDER, MR-2IA

3WB transistor circuit. Kit .. £56.0.0
DEPTH SOUNDER MI-lIIA
Soundings to 200ft. Kit .. £35.10.0

FUEL VAPOUR DETECTOR MI-25

Transistor circuit. Kit .. £23.0.0
TACHOMETER MI-31A
6,12, 240r 32 v. D.C. Kit £13.0.0

Please send for details.

® Prices include free delivery

WIRELESS WORLD
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“MOHICAN "
GENERAL COVERAGE
RECEIVER KIT

Model GC-1U
This fully transistor-
ised receiver which in-
cludes 4 piezo-electric
transfilters, is in the
forefront of receiver
design. It is an excel-
lent portable or fixed station receiver. The

R.F. “front-end " is supplied as a pre-
assembled and pre-aligned unit. Its many
features include a |0-transistor circuit,

printed circuit board, telescopic whip antenna
tuning meter, and a large slide-rule dial giving
a total length of approximately 70 inches.
Housed in a steel cabinet and powered by
two 6 volt dry batteries (not supplied),
mounted internally, it gives frequency
coverage from 580 ke/s to 30 Mc/s. in five
bands; thus enabling world-wide reception.
Electrical bandspread covers the amateur
bands from 80 to |0 metres—each band
having a scale length of approximately 8
inches, BFO tuning and Zener diode stabiliser.
Size 6fin. x 12in. x 10in.

Please write for specification leaflet.

Kit .. £37.17.6 Asmbld. .. £45.17.6

STABILISED POWER PACK
Models MSP-IM and MSP-IW

Specially recommended for
industrial and laboratory
use, meeting the need for
a reliable and versatile
stabilised power pack capa-
ble of 2 very high per- :
dormance. Inpyt 200-250 v. | g
40-60 ¢ s, A.C., fully fused. Outputs: H.T,
200-410 v. D.C. at 0-225 mA. in 3 switched
ranges. Unstabilised A.C., 6.3 v. at 4.5 A.
centre-tapped. Two 3in. ‘' easy-to-read "
meters for reading voltage and current
simultaneously. Separate L.T. and H.T.
supply transformers. All output circuits are
isolated. Size 13in. x 8%in. x 9iin.
MSP-IM (with meters)
..'£36.12.6 Asmbled .. £43.12.6

MSP-IW (less meters)
. £29.17.6 Asmbld. .. £36.17.6

BALUN COIL UNIT KIT

Model B-1U. Will match unbalanced
co-axial lines to balanced lines of either
75 or 300} impedance. Frequency range
10-80 m., input up to 200 watts.

Kit .. £5.5.6 Asmbid. .. £5.18.0

TAPE PRE-AMPLIFIER KITS
Models TA-IM and TA-IS

The Combined Tape i
Record;Replay Amplifier (38

is available in baqth

monophonic and stereo- - =

phonic models: Model TA-IM can be modified
to the stereo version with modification kit

TA-IC.

TA-IM Kit £19.18.0 Asmbld. £28.18.0

TA-IS Kit £25.10.0 Asmbid. £35.18.0
TA-IC Kit .. £6.15.0

All prices are mail order and include
free delivery in the U.K.

Deferred Terms
areavailableonallordersabove £10

Kit
Kit

e

® Specification of any model! available

on request

DAYSTROM LTD.—

DEPT. W.W.3, GLOUCESTER, ENGLAND
Member of the Schlumberger Group including the Heath Company.

MANUFACTURERS OF THE WORLD'S LARGEST-SELLING ELECTRONIC KIT-SETS )

dependable
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AMATEUR TRANSMITTER KIT
Model DX-100U
The World’s most popular

Amateur TX Kit

@ Completely self-contained. 150 w. D.C. input.

@ Built-in highly stable YFO and all Power Supplies.

® The KT88 high-level anode and screen modulator
stage gives over 100 watts of audio from less than
1.5 mV. input.

@ Keying on CW is via the VFO and buffer amplifier
cathodes; the other RF valves are biased beyond
cue-off.

@ Provision has been made for remote control operation!

.(C:cxers all Amateur bands up to 30 Mc/s. 'phone or

Kit £81.10.9 Assembled £106.15.0

AMATEUR BANDS RECEIVER KIT

Mode! RA-l The ideal economically

priced fixed station,
portable or mobile receiver covering
the Amateur bands from 160-10 m.,
each band separately calibrated on a
large illuminated slide-rule dial. Features: Signal strength
meter, tuned RF amplifier stage, half-lattice filter, ad-
justable noise limiter. Freq. coverage 160, B0, 40, 20, I5,
10 metre bands, |.F. 1620 ke:s. L

Kit .. £39.6.6 Assembled .... £52.10.0

AMERICAN HEATHKIT [
SINGLE S{DE BAND EQUIPMENT

Transmitters, Receivers, Transceivérs. Send for
details of models. Fully illustrated American
Catalogue of Heathkit range sent for only I/-,
post-paid.

REFLECTED POWER METER KIT

Model HM-IU Indicates, reliably but incxpensively,
whether the R.F. power output of your transmitter is
being transferred efficiently to the radiating antenna.

Kit .. £8.10.0 Assembled .... £10.15.0
VARIABLE FREQUENCY .

OSCILLATOR KIT. Model VF-IU
Specially designed to meet the o

demand for the maximum possible
flexibility from an amateur Trans-
mitter which would otherwise be
subject to certain limitations imposed
by crystal control. Calibrated for all
Amateur bands [60-10 metres,
fundamentals on 160 and 40 m. Ideal for Heathkit DX-40U
and similar transmitters.

Kit .. £10.17.6

Q MULTIPLIER KIT.

A reasonably priced Q Amplifier
for the amateur and short-wave
enthusiast. This self-powered unit
(200-250 v. 50/60 c¢fs) may be used
with communications receivers to
provide both additional selectivity
and signal rejection.

Models QPM-1 for 470 kefs. IF. QPM-16 for 1.6 Mc/s. I.F.

Assembled .... £15.19.6
QPM-I

Model

Kit, either model ................ £8.10.0
Assembled ........................ £12.14.0
AERIAL TOWER KITS. Model HT-I,

HT-IG
Height 32ft., sq. section 3ft. X 3ft. at base (no stays re-
quired). Accessories available as extras:

HT-IG Kit (galvanised) £43.15.0
HT-I Kit (red oxide) £37.15.0

® Prices quoted are Mail Order, retail prices
in general 5%, extra

[ Joasttl TS

WW—007 FOR FURTHER DETAILS
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| See the HEATHKIT EXHIBITION (concurrent with THE AUDIO FAIR) |
| at the GRAND HOTEL, SOUTHAMPTON ROW, LONDON. (Admission Free) |
l THURSDAY, FRIDAY, SATURDAY & SUNDAY Mar.30th-Apr.2nd Ilam.-9pm. (Sun. 8pm.) }
s sr— &
A new dimension in SOUND! Listen to the BBC FM ! BERKELEY Siim-line

Stereo broadcasts on your existing tuner by converting SPEAKER SYSTEM

it to Stereo with a low-cost transistorised FM DECODER, A new concept in Heathkit loudspeaker design. The

Model SD-I.

Specially designed for use with Heath-
kit tuners, models FM-4U and AFM-I,
but, because it is self-powered, it
may also be used with most other
makes of FM tuner.

v Can be used with most valve/
transistor FM Tuners

% Self-powered
% Solid state—7 transistor, | silicon diode circuitry
% Automatic stereo indicator

% Compact—free standing unit

% So easy to bulld. So easy to operate

Complete instructions given in manual for interconnection to
Heathkit models and general guidance for other tuners.

KIT £8.10.0 Assembled £12.5.0

EEITTETR T T

T

ST AT LEL LSOV AT OO SRR R RO TR0 O R LA LH OO R

ST RE T T e T T T TR TTIGATET

COMPARE ANY HEATHKIT MODEL FOR PRIGE, PERFORMANCE, QUALITY %

cabinet shell is assembled and finished in superb Queens-
land walnut veneer. Two specially designed speakers,
a 12in. bass unit and 4in. mid/high frequency unit and an
L.C. cross-over network provide the smooth 30-17,000 ¢/s,
frequency response. Its professional cabinet styling will
blend with both traditional and contemporary decors.
IS ohm nominal impedance. Size 26in.X |7in X 7%in. deep.

T SRR W £19.10.0 Assembled—£24,

The outstanding

20--20 WATT TRANSISTOR
STEREO AMPLIFIER
Model AA-22U

% Professional, elegant, slim-line styl-

ing.
¥ 5 stereo inputs (each channel).
% 20 transistor, 10 diode circuit.
¥ Superb performance for price.
Dimensions: [5-%in. w. x 3Zin.

Optional extra
Walnut veneered

h. x

[24in. deep. Kit £39/10- less cabinet. gt
Assembled £59/15/0 incl. cabinet. i
I NS

Enjoy the BBC stereo FM transmissions
with the New De Luxe

TRANSISTOR STEREO FM
TUNER (Model TFM-IS)
Mono version TFM-IM also available.

Designed to harmonise and match the * International Class '’ de luxe transistor
amplifier, AA-22U.

Y Professional, elegant, slim-line styling

Y Tuning range 88-108 Mc/s.

% 14 Transistor, 4-diode circuit

Y% Pre-assembled, pre-aligned RF Tuning heart
Y 4 stage L.F. amplifier

Y Own built-in power supply

Available for your convenience in separate parts and can be built for a
Total price kit Model TFM-IM (Mono) €20.19. 0 incl. P.T.

Total price kit Model TFM-IS (Stereo) £24. 16.0 incl. P.T.

Optional extra.
Walnut veneered
cabinet, £2.5.0

A Low-cost transistor stereo Amplifier 3 4 3 Watt output
Model TS-23

Breaks the price barrier in transistor
amplifier cost. Incorporates all the
essential features for good quality
reproduction from gram, radio and other
sources.

Y% 3 watts rms (15 ohms) per channel

Y Wide frequency response I5 c/s to 18 Kc/s —3 dB
% New compact, professional slim-line styling

Y For free-standing or cabinet mounting

Price Amplifier TS-23 (less Cab.) KIT £17.15.0
Amplifier and Cabinet KiT £18.19.0

HERTINBGELI T T TR TR
[

The CAR RADIO you have asked For, Model CR-I

Complete your motoring pleasure with

. this small compact high performance unit,
= Superb longwave and medium wave enter-
/ tainment wherever you drive. For 12 v.
positive or 12 v. negative earth systems.

Y 8 latest semi-conductors (6 transistors, 2 diodes)

% Powerful output (4 watts) will drive two loudspeakers
Y Extremely low battery consumption

% Pre-assembled and aligned tuning unit

% Tastefully styled to harmonise with most car colour
schemes

Supplied in two units, RF amp kit £1.13.6, incl. P.T. IF/AF amp.
kit £11.3.6. TOTAL PRICE KIT (exciudlng L.S.) £12.17.0,
incl. P.T. Quality 8in. x 5in. Loudspeaker £L.16.1, incl. P.T.

At last, good performance from a * MINI’ Speaker with
the AVON compact speaker system.
Fully finished cabinet facilitates faster
construction. This model offers sub-
stantial saving in price over models of a
similar size and performance.

% Mini size—only 73in., w. X 13}in. h. X 82in. deep

% For use with ampllf'ers with 8-16Q output impedance
v Beautiful fully-finished wooden cabinet

Y Two special loudspeakers, éin. bass, 3in. HF unit

In two separate parts, can be built for a total price,

KIT £13.16.0, incl. P.T. Send for full leaflet.

Mail TODAY for your FREE Copy of the Heathkit catalogue *

Mail Order prices quoted. Retail prices 5%, extra.

[To DAYSTROM LTD. Depe. WW3. Gloucester. T

TD. Dept. WW3. Glot Tl

Tel. ¢ Glo. 20217

% ¢ | Piease send me FREE CATALOGUE (Yes/No) .......... Please send FREE copy of Cata-|
‘ WELCOE 1233 Tottenham Court Rd., W.I. i Please send me model(s).............ooiiiiiiiiinenann gl 5o 0y e I
; TO OUR Tel.: MUSeum 7349 ; IFor which 1 enclose £ s d post paid I NAME oo, .5 I
= LONDON Opening times: o NAHER BRI 00089, ioaag® . SAAINARIGIN. NN

!  HEATHKIT | Mon-Sat. 9 a.m.—5.30 p.m. ; s Gt ADDRESS |
z CEXTRE | Thurs. 1} am.—2.30 p.m. ] IADDRES'S

‘)l‘ 'l

WW—008 FOR FURTHER DETAILS
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Silentbloc

will solve
your

Vibration
Problem

Take a Frustex instrument mounting ... . like the one featured
on the left; or the bonded stud next to it. Perhaps the pedestal
flange type in the centre and the ring stud mounting to its
right command your interest? What do they all mean?
They, and the thousands of other components which
SILENTBLOC design and manufacture, mean the end to
most of those vibration troubles.

Combating vibration is SILENTBLOC'S business. .. butwe're
not dogmatic about it, low-frequencies constitute a special
challenge. But, whatever your problem, give it to us — and
you can be sure of one thing: if it can be solved we'll find
the correct answer to it.

ANTI-VIBRATION DEVICES BY
SI I E N I I ‘ SILENTBLOC LTD - MANOR ROYAL ° CRAWLEY * SUSSEX
Telephone: Crawley 27733 Telegrams: Silenibloc Crawley Telex No, 87177

Andre Rubber Co, Ltd. is another Silentbloc Company Sidentbloc products are also manufactured by Silentbloc (Australia) Pty. Ltd., Melbourne
WW—009 FOR FURTHER DETAILS Broadway 5/503
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miniature switches
on a

SAME DAY
SERVICE

3 “ {
¥39v108
GET SWITCHED ON! | HIGH QUALITY

COMPETITIVE
PRICES

IMMEDIATE
DELIVERY

Send now for our new catalogue sup- |
plement which contains full details of a
wide range of miniature switches.

RADIO AND TELEVISION SEIWIE[S L1D.

P.O. Box 11 - Gloucester Street - Cambridge

o

Ring Cambridge 51471—direct line for spares orders @ EEER OF THE

. >,
Ring Cambridge 59101—other business QQ

The STD prefix for Cambridge is OCA3. $ROUP OF COMPANIES

WW-—010 FOR FURTHER DETAILS
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INCREASE THE SENSITIVITY
OF YOUR OSCILLOSCOPE,
VOLTMETER OR

COUNTER

The TA40I is similar
to the TA60!
as illustrated

TA605
ACTUAL
SIZE
SPECIFICATIONS| TYPE TA40! ' TYPE TA60! TYPE TA605
GAIN | 40dB -.0.1dB B 60dB .-0.1dB 20, 30, 40, 50 and 60dB--0.2dB
BANDWIDTH | . o 20-40dB, IHz-3MHz; 50dB, 2Hz-2MHz;
o Uy aall - 60dB, 4Hz-1.5MHz
BANDWIDTH [ 20-40dB, 4Hz-1MHz;
03 | AHzIMHz | 10Hz-300kHz | 60dB, I0Hz-300kHz
e INPUT | >5MQ, <40pF \ >1MQ, <50pF | >5MQ, <40pF
IMFEDANCE from [00Hz to IMHz | from [00Hz to 300kHz | from 100Hz to 300kHz

As TA401 and TA60|

< 15uV, zero source < 15uV, zero source
INPUT NOISE l at 40dB and 60dB

| <<50uV, 100k source < 40uV, 100k Q source

POWER SUPPLY | PP3 battery, life 100 hours oo, e L A0 burs op pAC,
- AVAILABLE N . | 1.5V up to 2MHz o
OUTPUT IV up to IMHz, 300mV at 3MHz, into foad of 100k Q & S0pF IV at 3MHz, into 100kQ and S0pF
e | B - )
IMP%SII:JL(’:E ‘ 100Q2 in series with 6.4uF
SIZE & WEIGHT | 3in. x I3in. X Itin. 7 oz 2%in. x 4in. X 5hin. 24lbs.
PRICE with battery ’ - £27 0.0 =
and input lead | £17 0 0 i £17 0 0 | (Optional A.C. Power Unit £7 {0 0 Extra)

l E V E L L Fully detailed leaflets are available on our complete range of portable instruments.

LEVELL ELECTRONICS LTD.
PDRTABLE INSTRUMENTS PARK ROAD, HIGH BARNET, HERTS. Telephone: 01-449 5028

WW-—011 FOR FURTHER DETAILS
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(MINUS X)

ALPHABETICALLY...we can list the names
GEOGRAPHICALLY...we can list the countries

All over the world students know that CREl HOME
STUDY TOURSES are supplying the answer to their
need for advanced Technical Education in the field
of Electronic Engineering Technology.

CREI PROGRAMMES ARE AVAILABLE IN:
Electronic Engineering Technology

Industrial Electronics for Automation

Computer Systems Technology

Nuclear Engineering

Mathematics for Electronic Engineers

Television Engineering

L i in
Radar & Servo-Engineering PLEASE SENO ME (FOR MY INFORMATION AND ENTIREﬂ

City & Guilds of London Institute : Subject 49 I T e it g Ml
and Supplementary Studies Subject No. 300 [ VAME i N — 1
i AODRESS.....

Write for free brochures to:
C.R.E.l. (London) (Dept. W.W. 77)

WALPOLE HOUSE, 173/176 SLOANE STREET, LONDON, S.W.1
Telephone :-Belgravia 8662 | c.REL (LONDON) (DEPT. ww 77)

INTERNATIONAL DIVISION OF CAPITOL RADIO ENGINCcERING INSTITUTE — SO o EReEEE |
WW—012 FOR FURTHER DE.AILS '
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SOUND
SENSE

Broadcasting and recording studios throughout the world know that
their efforts will be judged by millions of listeners and they take care
that their own monitoring and listening rooms use the best equipment
available, It is not surprising that the more discerning listeners use the
same equipment in their own homes.

The new Listening and Demonstration. Room of the BBC Transcription Service, fitted with
QUAD 22 control unit, QUAD II power amplifiers and QU AD electrostatic loudspeakers.

for the closest approach to the original sound.

For full details of the QUAD range of units, send a postcard to:

Ref: WW . The Acoustical Manufacturing Co. Ltd. Huntingdon. Tel: Huntingdon 2561/2
WW--013 ‘FOR FURTHER DETAILS
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-the first name in mobile radio

PYE ‘CAMBRIDGE’ mobile radio
for dependable, reliability-tested, peak-performance, always

[ All-transistor receiver-100 mA battery drain

O G.P.O. approved; meets U.S., Canadian and European
specifications [] Sealed L.F. block fitters

0 A.M. or F.M. versions [[] Dust and splash proof

O Option of 12} kcfs, 20/25/30 kc/s or 40/50/60 kc/s
channel spacing [ 1't6 8 channels available

Pye Telecommunications Limited, Cambridge, England.
Telephone Cambridge 61222. Telex 81166

WW-—014 FOR FURTHER DETAILS M.R.13
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THE ANTEX RANGE
-an iron for every precision need!

] |

F ) ES - E G CN
40W.Modelsfor20or 25W.Models for 12, 20W. Models for 24, 18W.Models for110, 16W. Models fcr 24,
24V (mains models 24,110,220 or 240V 110, 220 or 240V 220 or 240V supply. 110,200,220 or240V

available shortly) % supply. $” bit fitted— supply "bit fitted—
bit fitted—-alternative 3 alternative  bits 8 alternative  bits
bits available. 42/6d available. 35/- available. 35/-

3/32° bit fitted — 3
alternative bits avail -
able. 32/6d

supply. 3/32" bit fit-
ted — 17 alternative
bits available. 32/6d

HOURS of work reduced to
SECONDS with the new ANTEX

DE-SOLDERING TOOL

Soldered joints can now be easily, speedily and neatly unsoldered.
A self-cleaning nozzle, exclusive to the ANTEX de-soldering irons,
sucks up moiten solder into stainless: steel catcher. Operates by
compressed air from airline or standard footpump. Type ESS for 240,
220, 110 or 24 volts. Type GSS for 240, 220 or 110 volts. Price
complete with connecting tube, flexible lead and adaptors £4. 4. 0.

CONTROL VALVE

/ BIT

“STAND

SOLDER
CATCHER

Xk

WW-—015 FOR FURTHER DETAILS

ANTEX LTD

Grosvenor House, Croydon,
Surrey, MUNicipal 2774




MaRcH, 1967

\ ‘uv"m] Wb
}l“d

' '; I u"'
ml n‘m ll" ﬁ

it

8 Erie’'s contribution to defence, radar circuitry
. cwc., centres on the Weecon 8100 Series Plate
[ . Ceramicons, and the 8300 Series of silvered

Chip Ceramicons.
The 8100 Series consists of seven ‘sizes of
insulated miniature plate capacitors in the wide
range of ceramic materials associated with Erie
manufacture, giving capacitance values from 2.5pf
to 71,500pf. The rectangular bodies are completely
insulated in a stable phenolic resin and range in
f size from 0.10” square to 0.60” square. Over the
complete range is the choice of two working potentials,
100Vdc and 200Vdc at —55 C to +85°C (to +125 G

and Ceramicon are regis rade marks of Erie Resistor Limited

in defence

WIRELESS WORLD 13

Erie take a pride
in performance

s
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and +150°C with derating), and with capacitance
tolerances down to 4+ 1% and 4 2% available, new areas
of application for ceramic capacitors are opened.

The 8300 Series of silvered Chip Ceramicons meets the
demands of hybrid integrated circuit production.

In defence, as in aerospace, communications, instru-
mentation as well as the whole range of modern
electronics . . . Erie take a pride in performance
Write for details of Weecon Capacitorsto:—
ERIE RESISTOR LIMITED,
Great Yarmouth, Norfolk, England.
Telephone: Great Yarmouth4911 Cables:
Resistor Great Yarmouth. Telex: 97421.

INI '

Ww-—016 FOR FURTHER DETAILS
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.A. 14 v ~4 LIGHTWEIGHT

newest
highpower

PROVEN —
adaptable

“Against intense competition the BCC 30 has been
selected to fill the A14 role for the British Services.”

The A14—BCC 30 is the lightest, smallest, fully transisto-
rised, one man high power HF transmitter-receiver station
with an output of up to 30 watts.

Fully approved to British Ministry of Defence DEF 133
standards and to United States Mil. Std.188B the A14—
BCC 30 has already been selected by the British Services,
Commonwealth,-NATO and United States forces.

BRITISH COMMUNICATIONS CORPORATION LTD.

SOUTH WAY, €EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX
A MLvsEn OF Tue ‘ConTROLS Telephone: WEMbley 1212 Cables: BEECEECEE Wembiey

AND COMMUNICATIONS GROUS

WW-—017 FOR FURTHER DETAILS
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VALVES FOR: Radio and T.V. Refailers
T.V. Rental Groups

Trade Service

Radio Relay Companies

Audio Equipment

Electronic Equipment

Instrumentation

Computer Manufacturers

Aircraft, Marine and Radar
Communications Equipment
Public Corporations

Civic Councils

Educational Authorities
Hospitals and Medical Schools
Research and Development
Government Departments

AIR REGISTRATION BOARD AND
MINISTRY OF AVIATION
APPROVED

1 01-6927714

A NEW DIRECT LINE
ROUTED STRAIGHT TO
/4 OUR INDUSTRIAL

ORDER DEPARTMENT

ir= PinnaCIQ

P

Y

PINNAGLE ELECTRONICS LTD

ACHILLES STREET + NEW CROSS - LONDON S.E.14 Tel: Tideway 7285

WW-—018 FOR FURTHER DETAILS,
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system 20 by Wharfedale

taining the THORENS TD

System 20 is the brilliant
new High Fidelity system by
Wharfedale the system by
which all others will be
judged.
For the first time ever
Wharfedale—makers of the
world's finest loudspeakers
—offer a complete High
B

Fidelity system. This is built
to extremely high perform-

RANK WHARFEDALE LTD

ance standards that will
satisfy the most critical
professional butitis simpli-
city itself to operate:

SYSTEM 20 comprises:

Wharfedale WHF-20 tran-
sistorized stereo amplifier
(20 watts per channel).

Wharfedale WFM-1 High
Fidelitytransistorized stereo
tuner and two alternative
transcription turntables —
the WTT1 and WTT2 con-

IDLE

BRADFORD YORKSHIRE

124 and the GARRARD
LABBS80 respectively.

There is a choice of
two housings—the elegant
Howard console and the
modern as tomorrow Selby
lowboy.

Alternatively Matched Units
are available as illustrated.

S VY

WHARFEDALE
L ]

WWwW—019 FOR FURTHER DETAILS

Tel. Bradford $12552/3

MarcH, 1967

For 24 page colour folder giving
full details and specifications of
this exciting new High Fidelity
development complete the coupon
now.

NAME

ADDRESS

TOWN

COUNTY

rams Wharfedale Bradford
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ENQUIRY SERVICE FOR
PROFESSIONAL READERS

To obtain further details of any of the coded items men-
tioned in the Editorial or Advertisement pages of this
issue, please complete one or more of the attached cards
entering the reference number(s). Your enquiries will be
passed on_to the manufacturers concerned and you can
expect to hear from them direct, in due course. Cards
posted from abroad require astamp. These Service Cards
are valid for six months from date of publication.

PLEASE USE CAPITAL LETTERS

Pour obtenir tout autre renseignement sur tout article
mentionné dans I'Editorial ou dans les pages publici-
taires de ce numéro nous vous prions de remplir une ou
plusieurs des cartes ci-jointes en inscrivant le numéro ou les
numéros de référence. Vos demandes de renseignment
seront transmises aux fabricants intéréssés qui, entemps
voulu, vous feront parvenir une réponse. Il est nécessaire
d'affranchir les cartes postées I’écranger. Ces cartes
de service sont valides pendant six mois & partir de
la date du publication.

PRIERE D°UTILISER DES CARACTERES D'IMPRIMERIE

WIRELESS WORLD

Weitere Einzelheiten iiber irgendwelche Artikel, die auf
redaktionellen oder Anzeigenseiten erschienen erhalten
Sie, indem Sie eine oder mehrere der beigefligten Karten
ausfilllen und die Kennummer(n) angeben. lhre Anfrage
wird an den Hersteller weitergeleitet, und Sie werden dann
direkt von ihm héren. Karten, die Im Ausland aufgegeben
werden, miissen frankiert werden. Diese Service-Karten
sind sechs Monate vom Ausgabetag giiltig.

BITTE IN BLOCKSCHRIFT AUSFULLEN

Per ulteriori particolari in merito agli articoli menzionat
nel testo o nelle pagine pubblicitarie di questo numero.
Vi preghiamo di completare una o piu delle schede ailegate
citando il numero o | numeri di riferimento. La Vostra
richiesta saria inoltrata ai fabbicanti interssati che Vi
risponderanno direttamente. Le schede dall'estero dovono
essere regolarmente affrancate. Questo scontrino di
servizioé valido per sei mesi dalla data di‘ pubbli-
cazione.

S| PREGA DI COMPILARE LE SCHEDE
STAMPATELLO

Con objeto de obtener mas detalles de cualquiera de los
articulos mencionados en las paginas editoriales o de anun-
cios de este niumero sirvase rellenar una o mis de las unidas
tarjetas citando el nimero o numeros de referencia. Sus
consultas serin transmitidas a los fabricantes interesados
de quienes tendran noticias directamente a su deibo tiempo.
Las tarjetas enviadas desde el extranjero requieren fran-
queo, Estas tarjetas de servicio son validas durante
6 meses a partir de la fecha de publicacion.

SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS

17

10—'2 Watts — 5 kVA

DRAKE TRANSFORMERS

INCORPORATING

. F. GILSO
——LTD —-

Mains Transformers
Chokes

Audio Output Transformers
Audio Input Transformers
Saturable Reactors

Coils

DRAKE

Current Transformers

TRANSFORMERS LTD.,

Transistor Transformers
Inverter Transformers

Screened Microphone Transformers
Wide Band R.F. Transformers

BILLERICAY, ESSEX

Billericay 1155

WW-—020 FOR FURTHER DETAILS

A®
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Integrity in instrumentation

(=
¥

SRRECER

INVESTING IN THE FUTURE

Constant research- and development is essential to the continuing success of any company.
Nowhere is it more important than in instrument manufacture, where the increasing sophisti-
cation of new equipment demands ever higher standards of accuracy, reliability and quality.

At Sifam, great emphasis is placed on this “investment in the future”’. Dynamic market research
by the company’s own specialists is fed into a research and design laboratory ideally equipped
and staffed by men’ dedicated to the Sifam creed of cautionary thoroughness in design. To this
research is added the vital ingredient of vision.

The results — it could be anything from a complete .new range to a modified scale, or even a
redésigned ‘case —are exhaustively tested. In addition, at each stage from conception to
production, planned consultations take Place between all departments to ensure that what is
eventually offered to the customer is up to the highest standard — never, never, ‘down to a price’.

SIFAM ELECTRICAL INSTRUVMIENT COVIPANY LIMITED
WOODLAND ROAD TORQUAY DEVON ENGLAND
Telephone: TORQUAY 63822 Telegrams: SIFAM TORQUAY

WW-—-021 FOR FURTHER DETAILS
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TIMER

% | MILLION OPS,
S amp. c/o Sub-minia-
ture Micro-switch.
2/5 each
per 1,000

f Buttons in

WIRELESS WORLD
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MICRO SWITCHES

IMMEDIATE DESPATCH

VAQ
10 amp. c/o
PUSH BUTTON.
Panel mounting.
six
colours. * 5 el
b )
h
5/4 -, 6/3 each

per 500.

A LOW TORQUE
PRECISION
ROTARY
SWITCH.

million operations.

per 1000,

s VV-15-1A

% 15/10 amps. cfo.
Y 100,000 ops.
each

1/8
per 1,000.

Single Throw 16 each

LIMIT SWITCH wL 10 FcAa2

% 10 amp. 2 circuit
4 CASED FOR USE
UNDER ARDUOUS
CONDITIONS.
MECHANICAL HANDLING,
MACHINE TOOLS,

LIFT GEAR.

ROLLER LEVER AS ILLUS.

As low as 45/5 each

V-10-18
% I MILLION
OPERATIONS.
Y% 10 amp. c/o.
* COMPARE OUR SPEC. & OUR

PRICES WITH OTHER SIMILAR
TYPES.
2/2

Screw Terms each per 1,000
Y-10-1A Solder Tags I/ll each per 1,000

VV-5GW-1A44

-

Y LIGHT FORCE
Y% 4 gms. Wire
actuator.
% Designed for
coin-operated mechanisms,

4/1 each per 1,000

U.L. APPROVED (Appr. No. 32667)

ALWAYS AVAILABLE FROM

STOCK U.S. MIL. SPEC.

PROGESS TIMERS

611 T Delay Relay
% 2,515, & 25

secs.  Delay
Y% 15 amp. c/fo
micro-switch
fitted.
v LARGE RANGE
OF A.C. & D.C.
OPERATIONS

approx.

40/- each,

dependent on quantity.

| AT-10

. PNEUMATIC TIMER -delay relay

sYT MINI-TIMER

AUTOMATIC RE-SET
% DIAL RANGES

10 secs, to 6 hours.
Y Malns operation.

5 AMPS.
DOUBLE POLE,
DOUBLE THROW
SWITCHING
INCORPORATED.
Accuracy 1%.

From £9.5.6 each.

STP Sub M|m Process Timer

Automatic Re-set
v Plug-in

Octal base.

% Mains
operation.

¥ Built-in

2 amp. tjo.
switching.

Y% 10 secs. to
§ hour.

From £5.3,6 each,

v Fully adjustable up to 200 seconds.
Fitted with 1S amp. S.P.D.T. switch.

Y% One model

provides

delay after

energise or delay after de-energise.
" App. £6.0.0 dependent on quantity.

PROXIMITY SWITCH —TL 2 GNA

+% FOR BATCHING, CONVEYORS, MACHINE
TOOL CONTROL, PACKAGING, SORTING,

* SEHSES FERROUS AND NON-FERROUS

OBJECTS.

v NEEDS NO MECHANICAL FORCE OR
PRESSURE TO OPERATE.

¥ % SOLID STATE SENSING HEAD, plus Power

- From £6. 14.5 each.

Latestdevelopment Proxnmlty head: Requiring NO POWER PACK: app. £11.0.0

NORTHERN STOCKISTS AND DISTRIBUTORS :
SOUTHERN STOCKISTS AND DiSTRIBUTORS :
MIDLAND STOCKISTS AND DISTRIBUTORS :

B.P.G. ELECTRO-MECHAN|CAL

GORDON WILSON (AUTOMATION) LTD. BLACKBURN 5992}
EDMUNDSONS ELECTRONICS LTD. NEW CROSS 9731

SUPPLY CO. LEICESTER 61460

(Dept. W.W.11) OMRON PRECISION CONTROLS
313 Edgware Road, London, W.2

WW-—022 FOR FURTHER DETAILS

Tel.: Paddington 2370
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The best pick-up arm in the world

Only S.M.E. Precision Pick-up Arms offer all these features - Choice of arm length Model 3009 (%in.) or Model 3012 (12in.) for still lower
tracking error—of special importance with ellipticalstyli - Lowinertia - High precision ball races and knife-edge béarings for minimum
pivot friction - Linear offset chosen for lowest distortion - Automatic slow-descent with hydraulic control - Bias adjuster calibrated
for tracking force - Exact overhang adjustment with alignment protractor - Precise tracking force from -5 grams applled without a
gauge - Shielded outputsocket . Low capacity 4ft. connecting cable with quality plugs - Light-weightshell - Camera finish in satin
chrome, gun-black and anodised alloy :© Comprehensive instructions - Rational development—all improvements can be incorporated
in any existing Series Il arm.
For sales and service ring Steyning 2228.

S.ME. LIMITED -+ STEYNING < SUSSEX -+ ENGLAND

WW-—023 FOR FURTHER DETAILS

All purpsse 6" & 12" Units @

1”, 27, 3" or 4" Vacuum Systems
Y Fully fitted workchamber
¥ 10-% torr in 4 minutes with 4” system
v !2v. 40A. LT Evaporation supply TGl
v 3000v. 100mV. lon clean up supply T o mbasy

Accessories include Carbon Coating and Sputtering Equipment,
Rotary Drives and 6-source Turret.

Complete Microcircutt and” Thin Film Production Equipment
is also available.

Full details on request.

GENEVAC I.TD., Subsidiary of General Engineering Co. (Radcliffe) Ltd.

PIONEER MILL - RADCLIFFE - MANCHESTER

Tel.: Radcliffe 3041-5
Branch Offices:

%(I)NDON MIDLAND SCOTTISH MANCHESTER LIVERPOOL.
o8 Tel.: Tel.: Tel.: Tel.:

=R R (SeTD 01)6434541-4 ST-IIRLEY 4508 CeALEDONlAN 5597 BT.ACKFRIARS 0185 - CeENTRAL 9532-3
WW—024. FOR FURTHER DETAILS
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Leading Radar Manufacturers use Ferranti T.R. Cells
in Airborne, Ground and Marine Radar Systems. A
comprehensive range of T.R. Cellsis available covering
frequencies from 2,700 MHz to 35,000 MHz. Write for
further information to:

FERRANTI

First into the Future

FERRANT! LTD . KINGS CROSS ROAD
DUNDEE - Tel: (ODU2) DUNDEE 89311

WW—0:5 FOR FURTHER DETAILS Ds/T97
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THE
AMPLIFIER
FOR
CERAMIC
PICKUPS

222 STEREO AMPLIFIER

There are a number of ceramic pickups capable of
giving excellent results with a good amplifier.

Our 222 was expressly designed for these pickups.
It has all the facilities you look for in a high fidelity
amplifier and a choice of matching FM and AM-FM
tuners.

For those who wish to use a magnetic pickup there
is the 221 amplifier, which has other additional
facilities.

22| STEREO AMPLIFIER £35 10 0
222 STEREO AMPLIFIER £28 15 O
223 AM-FM TUNER £31 9 0
224 FM TUNER £25. 2 3
OPTIONAL CASE, teak and vinyl hide

as illustrated. All models £310 0
M5 STEREO RADIO DECODER £14 10 0

For full details and technical specifications of all
models, plus list of stockists, post coupon or write
mentioning 3WWeé7.

ARMSTRONG AUDIO LIMITED
NARLTERS ROAD, LONDON, N.7

Telephone: NORTH 32(3

AUDIO FAIR.

ENQUIRY ROOM 539
BOOTH 45 DEMONSTRATION ROOM 538

MagrcH, 1967

Elcom complete mixing equipment is designed around the
well known Elcom Electronic Fader which provides a

noise free stepless fade.

A wide range of equipment
is available from the trans-
portable four channel Maono/
Stereo battery/mains units to
large multi -channel studio
consoles.

Standard equipment can
be provided at low cost with
an unlimited combination of
facilities to customers speci-
fication, and we are pleased
to discuss specific require-
ments and submit quotations.

For full detaifs write or phone:
ELCOM (NORTHAMPTON ) LTD.
WEEDON ROAD INDUSTRIAL ESTATE
NORTHAMPTON. Tel. Nocthampton 51873

WW—026 FOR FURTHER DETAILS

I A ber of the Painton group of Companies

WW—0z7 FOR FURTHER DETAILS
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- Thorn
sub-miniature
lamps : and
olders

lamp

WIRELESS WORLE 23

i

have the measure of today’s panel and instrument lighting problems

The lamps have an operational life of 60,000 hours when operated
at b volts, or 5,000 hours at 6 volts, with a light output of - 35 lumens
at -06 amps and - 75 lumens at -07 amps respectively.

They have bLeen vibration tested to BS.2G.100 grade B and meet
the raquirements of E.|.D. release and other similar specifications.
Two types are available : L.1122—a wire ended famp with 1" eads,
NATO Stock No: 6240-99-995-1189: and L.1123—capped
version, NATO Stock No: 6240-99-995-1198.

Lainpholders, as illustrated (left to right)
Sub-miniature Indicator Light type 0951.
Sub-miniature Indicator Light type 0978.

TA4522

Sub-miniature Light type 0976.

Midget Indicator Light type 0977—related in size but uses a 28
volt -:04 ampere lamp with a light output of 3:75 lumens and an
operational life of some 25,000 hours.

Sub-minidture Lampholder type 2348.

Sub-miniature Indicator Light type 1081.

Sealed Sub-miniature Lampholder type 0430,

Please write for full details to:

-, Thorn Special Products Ltd

: Great Cambridge Road, Enfield, Middx. HOWard 2477

3
=" A member of the Thorn Electrical Industries Lid. group of companies
T5PI4

RO

&

Ww-—028 FOR FURTHER DETAILS
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the worlds
finest sound

equipment at the

audio

Festival & Fair
March 30-31st Aprilist-2nd
T1am. Opm.

. . . held over the weekend in the heart of London’s West
End, this is acknowledged to be the finest Exhibition of its
kind in the WORLD

Famous international manufacturers give demonstrations
all day long of microphones, Pick-ups, stylii, turn-tables,
amplifiers, speakers, tapes, tape recorders and many
many accessories.

Musicians, technicians, professionals, amateurs—all will
find something new to interest them.

Y Here hear the best Sounds in the world.

to obtain
complimentary tickets:

Just ask at your nearest
Audio, Record, Radio
or Music Shop, or
write direct
{enclosing
stamped and
addressed
envelope) to:

AUDIO HOUSE,
42 MANCHESTER ST.
LONDON W.1.

WW—029 FOR FURTHER DETAILS
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Kolectric
present -
their

AUTOMATIC
COIL WINDING MACHINE

Type Al|1 (25-50 S.W.G.)
Type A1/X (19-46 S.W.G.)

incorporating ALL these refinements:

v Provision for simultaneous winding of several coils
Micrometer traverse setting

Y Wire gauge Indicator with various settings to which
machine can quickly be adjusted without changing
any gears

% Instantaneous re-set turns counter reading up to
100,000 turns; predetermined version available

Y Efficient wire tensioning stand supporting one or
more reels of wire

Y Cadmium- or chromium-plated steel parts

A fully illustrated leaflet quoting complete technical
specifications is available. We will be pleased to send
it to you on request.

HAYES ROAD, SOUTHALL
Ko ECTR'C TD MIDDLESEX
; L Tel.: SOUTHALL 6002/3

WW—030 FOR FURTHER DETAILS
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DESIGNED FOR TODA

TWO NEW MICROPHONES FROM AMPLIVOX

THE NEW TELEMIKE—  THE NEW ELITE-

hand microphone for 2-way operation high fidelity moving coil microphone
® Transmits or receives on a @ Modern styling and attrac- @ High fidelity reproduction @® Modern appearance
single transducer tive colour scheme
@ Full frequency coverage @ Available with single pole
® High power performance ® Reliable switching and double pole changeover
® Rugged robust construction switChes

® Excellent speech quality

AMPLIVOX

MAKE SOUND SENSE

Ideal for use with dictating machines; telephone answering systems; tape recorders; conferences; radio
_ telephones and pocket sets.
AMPLIVOX LIMITED, INDUSTRIAL DIVISION
Beresford Avenue, Wembley, Middx. * Phone : WEMbley 8991 * Grams and cables : Amplivox Wembley
WW—031 FOR FURTHER DETAILS
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Bullers ceramicS

for the ELEGTRONIC INDUSTRY
(and Electrical Appliance Manufacture)

Bullers porcelain for general insulation purposes.

Meticulous care in. manufacture, high quality mate-
rial, with particular attention applied to dimensional
precision and accuracy, explain the efficiency and
ease of assembly when using Bullers die pressed
products. Write today for detailed particulars.

BULLERS LIMITED

Milton, Stoke-on-Trent, Staffs.
Phone: Stoke-on-Trent 5432| (S lines)
Telegrams & Cables: Bullers, Stoke-on-Trent
London Office: 6 Laurence Pountney Hill, E.C.4
Phone: MANsion House 9971

WIRELESS WORLD

WW-—032 FOR FURTHER DETAILS
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FRAHM
1

FRAHM

vibrating

P66
FREQUENGY
METERS

are widely used as standards in many industries because:—

» o

slesetxsesescrsenany

1) They are accurate (to £0.3% or £0.1.% as specified)

2) They are not voltage or temperature sensitive, within wide limits

3) They are unaffected by waveform errors, load, power factor or phase
shift :

4) They will operate on A.C., pulsating or interrupted D.C., and super-
imposed circuits

5) They need only low input power

6) They are compact and self-contained

7) They are rugged and dependable

FRAHM Vibrating Reed Frequency Meters are available in miniature,

switchboard and portable forms, in ranges from 10 to 1700 cps. Descriptive

literature on these meters, and on FRAHM Resonant Reed Tachometers,

freely available from the sole U.K. distributors:—

ANDERS METER SERVICE

ANDERS ELECTRONICS LTD. 103 HAMPSTEAD ROAD LONDON.NW1
TELEPHONE EUSTON 1639 MINISTRY OF AVIATION APPROVED
WW-—033 FOR FURTHER DETAILS

VARIABLE D.C. POWER UNIT WITH
ACCUMULATOR PERFORMANCE FROM
A.C. MAINS

——

TYPE
250VRU/30/20
250VRU/60/10

PRICE

£131-5-0

EFFECTIVE

RESISTANCE

LESS THAN
-1 ohm.

FEATURES

0-30 VOLTS Variable up to 20 AMPS.

0.60 VOLTS Variable up to 10 AMPS also available.
RIPPLE CONTENT negligible, IMPEDANCE and REGULA-
TION equivalent to accumulator performance. SILICON
RECTIFIERS. !nadvertent *“ SHORT ” protection.
OVERLOAD CAPACITY 200% for short periods.

APPLICATIONS
Operating and Servicing transistorised equipment. 12 v. Mobile
radioftel. operation, D.C. Motors, relays, industrial power, etc.
from any pointof A.C. WITHOUT THE USE OF ACCUMU.
LATORS.

12 v. or 24 v. FIXED OUTPUTS up to 24 Amps. also available
AVOID THE EXTRA EXPENSE OF SUPER REGULA-
TION YOU MAY NEVER NEED. Prices £14/16/- to

 Vidnodia)

See us at the
1967 R.E.C. Show
23-26th May
LIMITED
BROWELLS LANE,
FELTHAM, MIDDX.
ENGLAND

Please write to department C 3b.
for current literature.
Tel.: FEL 4837-4242

VALRADIO and STEREOSONOSCOPE are the registered trade
marks of VALRADIO LTD.

WW—034 FOR FURTHER DETAILS
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THIS IS THE DIGITAL VOLTMETER
YOU HAVE BEEN WAITING FOR

Isolated input m
1mV—1000V d.c. in four ranges m
Response time 0.1 second m

Accuracy 0.1, m

Calibration using integral standard cell m

The Bradley Digital Voltmeter Type 160 is a com-
pact, high performance instrument, having an
accuracy of 0.1% of reading. It has been designéed
to ensure high reliability and ease of cperation.
The input is fully floating.

High reliability. Fully electronic operation with-
out any mechanical moving parts and the exclusive
use of silicon planar transistors ensure high reliabil-
ity. The circuit boards are fitted with gold plated
plug-in contacts and the use of three dimensional
construction gives excellent mechanical stability.

Ease of operation. Only two switches cover all
functions—ranging and polarity, including filter.
Polarity is indicated by a neon indicator tube.

m Polarity indication
m Switched a.c. filter

m Only two controls

m All solid-state

m Compact, lightweight

The inherent high degree of stability makes frequent
checking of calibration and zero-setting unneces-
sary. A fifth position of the range switch selects an
internal standard cell for checking and calibration
of the instrument. A filter can be switched into the
input circuit to supress any superimposed noise or
a.c. on the input signal.

Ease of reading. Neon indicator 'tubes with high
light intensity ensure ease of reading even in
conditions of bright ambient light. The decimal
point is positioned automatically by the range
switch. Small size and light weight makes possible
the placing of the Digital Voltmeter in the most
convenient position for the user.

SEE YOUR ELECTRONIC INDEX LIBRARY FOR FULL TECHNICAL DATA

Price: £240

Automatic Polarity is available on
the Type 160A. Price £280 complete.

G. & E. BRADLEY
LIMITED

Electral House, Neasden Lane, London, N.W.10. Telephone: DOLls Hill 7811. Telex. 25583

WW—035 FOR FURTHER DETAILS
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Gimes on your Sice with

Pat. 110
mMmono-bloc
connectors

Wivig
closed entry
contacts

FULLY APPROVED TO DEF 5325-5 STANDARD FOR |
9, 15, 25, 37 AND 50 WAY CONNECTORS.

These connectors consxst of one-piece Dxallyl Phthalate
moulding with hard gold plated plug pins, socket contacts,
and beryllium copper contaet clips. Closed entry contact
design eliminates the risk of damage to the sockets by test
probes. The shells are of passivated cadmium plated steel
and the covers and cable clamps are of die-cast aluminium
Grade LMS6.

ELECTRICAL RATINGS Working voltage: 750volts DC
Current capacity: 5 amps max per contact

CARR FASTENER @@ [ [/D

CARR FASTENER

Stapleford, Nottingham Telephone: Sandiacre 2661
Sales Offices: Wembley, Sale

UNTTED-CARA GaOour

WW—036 FOR FURTHER DETAILS

High accuracy, wide range, low
cost. These are among the many
advantages of MINITIME. Com-
prising a pocket size black
moulded case with contrasting
front panel and 3in. meter.

MINITIME is designed to measure
the time interval between the

MarcH, 1967

Send for explanatory leaflet to our
Agents: Hird-Brown Ltd.,
Bolton 27311; Sencom Ltd., London,
Hampstead 1103; Jiveco Paris; S.P.
R.L. Pol Francois, Belgium; or direct
to A. G. BROWN ELECTRONICS

Bolton,

opening and/or closing of con-
tacts, or width of pulses in active
circuits.
10 secs.

LTD., LOWER MILLS, 8USS8Y,
GLASGOW, SCOTLAND.

Range: ! millisecond-

WW-—037 FOR FURTHER DETAILS

Holuls| 1 Ve
.7

RECORD

Does your hi-fi cause disharmony in the home? Does it
clutter up the room? Does it irritate your wife? Why
not bring harmony into the home with Record Housing?
Our Britten Equipment Cabinet (£26.19.0) with matching
Hi-Flex 1[0/12 Loudspeaker Enclosure (£12.19.0) will
blend harmoniously into any setting.
Whatever your set up there's a Record Housinig Cabinet to meet
your needs. Amplifiers, tuners, turntables, loudspeakers, records,
tapes, tape decks—and even a complete tape recorder—you name
it—we’ll house it! Send for fully illustrated catalogue giving
details of over 20 different cabinets and U.K. stockists’ list.
FREE HI-FI HOUSING ADVISORY SERVICE

RECORD HOUSING (Dept. WW3)
Brook Rd., London, N.22. Tel: BOWes Park 7487

WW-—038 FOR FURTHER DETAILS
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MODEL 1076 TELEVISION ANALYST
Checks every stage of black & white

or color television receivers,

This one instrument does the work of several pieces of test
equipment and saves hours of time. Generates standard test
pattern plus white dot, white line crosshatch, and color bar

patterns.

Model 1076 for NTSC stand-
ards. Nine VHF RF channels,
20-45 mHz |.F., 105-125
volts, 60 cycles. (Also avail-
able in 50 cycles).

Model 1076-ES for West
Europe CCIR standards.
Channels €2, E2A, E3, E4,
E4A, E5, E6, E9, E10. 625
lines, 50 fields, 15,625 Hz

horizontal frequency. 5.5
mHz FM audio I.F. 115/230
volts, 50 cycles.

MODEL 970 TRANSISTOR EQUIPMENT
ANALYST

For every transistor-type FM or AM radio, and for
all transistorized TV and audio amplifiers.

Famous B&K “In-Circuit technique injects AC or DC
test signals at every important test point without
unsoldering any components. Simplifies and speeds
diagnosis. Covers 250 kHz-2000 kHz (AM); 10 mHz-
11.4 mHz (AM or FM); 88 mHz-108 mHz (FM). Avail-
able for 105-125 volts, 60 cycles; or 115-230 volts,
50/60 cycles.

MODEL 465

CRT REJUVENATOR
and CHECKER

Tests and repairs color and
black & white picture tubes,

Checks for leakage, shorts,
open circuits and.- emission.
Removes inter-element
shorts and leakage, repairs
open circuits, restores emis-
sion and brightness. Pre-
dicts remaining useful life
of picture tube. 115 voits,
60 cycles. In portable carry-
ing case. Also available in
230 volts.

~ MODEL 120 VOLT-OHM-
MILLIAMMETER
Featuring burn-out proof
meter movement.

61 ranges which start lower
and go higher than other
instruments of its size and
type. Extremely sensitive to
make transistor servicing
easier. Convenient polarity
‘reversal switch. Supplied
complete with batteries, test
leads and technical manual,

Model TV-2C Hlgh Voltage
Probe extends DC voltage
range of Model 120 up to
30,000 volts.

"

Now Available

FAMOUS B&K QUALITY
EQUIPMENT FOR RADIO,
TV AND ELEGTRONIC
TEGHNIGIANS

COBRA V ALL SILICON SOLID STATE
MOBILE TRANSCEIVER
5 crystal controlled CB channels, 29,965 mHz
to 27,255 mHz.

Outstanding selectivity sensitivity and ability to push
through interference — at a low cost. Features 3.5 watt
output with 1009% modulation, Dyna-Boost speech com-
pression, automatic noise limiting, microphone. Handsome
self-contained cabinet with walnut grain panel, installs eas-
ily in car or truck. 12-voit DC operating voltage. AC power
supply available.

WW—039 FOR FURTHER DETAILS

Write for FREE Catalog with Complete Specifications and Prices

EMPIRE EXPORTERS INC.

123 Grand Street
New York, N.Y. 10013
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1 967 YOU CAN

April 20—May 7 NOW BUY THE
Electrical Engineering WORLD'S FINEST
at the | SPEAKER VALUE
Hanover Fair | DIRECT FROM

A

The 700 Mark V Range

Specially designed to provide outstanding range,
smoothness and uniformity of frequency response

with freedom from self generated forms of distortion
up to levels more than adequate for domestic listening.
| The speakers in this range all have a highly developed
dual radiating system with optimum termination of

| both cones — voice coil impedence 15 ohms.

T

Get a line on world markets! See what the competition is
about! The Hanover Fair is your ideal place for both. Here
you'll see no fewer than 5,500 firms from 30 countries — alf
arranged logically group by group to help you pinpoint your
special interests. You'll find your own particular sector well
represented. The 1967 display will again be comprehen-
sively international — don't fail to give it your scrutiny.

SeEre smel il Afenmetfemn e Power handling capacity in appropriate enclosures :—
Deutsche Messe- und Ausstellungs-AG 780 Mk. V Price £3.19.7
3 Hannover-Messegeldnde, Germany 8 in. 6 watts rms. 12 watts peak. (inc.11/7P.T.andP.&P.)
| 7100 Mk. v Price £4.14.3
H A N 0 v E R F A I R [ 1 10in. 8 watts r.m.s. 15 watts peak. (inc.13/9P.T.andP.&P.)
] 7120 Mk. V Price £4 .18.6
ERE Today's Market for 12in..10 watts r.m.s. 18 watts peak. (No P.T.butinc.P.&P.)."

Tomorrow’s Technolo .
h gy Send for full technical data sheet with
suggestions for enclosures to:

REPRODUCERS AND AMPLIFIERS LTD.

Schenkers Limited, Frederick Street, Wolverhampton England

Royal London House,
13, Finsbury Square,

London, E.C.2.
Telex: 22625

LOUD SPEAKER MANUFACTUﬁE.RS TO THE
RADIO INDUSTRY SINCE 1930

WW—040 FOR FUR1aER DETAILS WW-—041 FOR FURTHER. DETAILS



MaRrcH, 1967

WIRELESS WORLD

thinsideout

New Taylor Model 11°s let you put a
full 15-inch scale into far less than
asquare inch of panel space

No one, and certainly not Taylor, would
suggest that ‘the smaller the better’ applies
to panel meters. But sometimes there just
isn't space for beautiful big displays that
can be read from right across the room.
Those are exactly the times when the
new Taylor Model 11's i
can mean the difference
between a good meter
and no meter at all.
Each of these compact
Edgewise units takes up

oy

WW—042 FOR FURTHER DETAILS

only 0.84 sqg. in. of panel space, and yet
provides a long 1+ inches of high-
visibility scale behind a rugged triangular
pointer. They come in a wide variety of
sensitivities from 50 pA, incorporate mag-
netically shielded centre-pole movements,
and provide accuracies of 3% fsd (d.c.)
and 4% fsd (a.c.). For complete technical
and price information about these new
panel meters that can be real life-savers
when space is at a pre-
mium, write to Taylor Elec-
trical Instruments Limited,
Montrose Avenue, Slough,
Bucks., telephone SLough
21381, or telex 84429.

31
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INSTRUMENTS FOR INDUSTRY

One ofoour “up
to the minute”’
instruments
for ““ up to the
minute ”’  re-
quirements.

Available for
speedydeliver-
ance in a wide
range of micro-
ammeters,
milliammeters
and voltmeters
both DC and

This is an actual
size illustration
of our model
“SQ 2” in
black moulded
case. Further
information on
this range, and
other modern
stylings,  will
be sent on

rectified AC. request.
HARRIS ELECTRONICS (LONDON) LIMITED
138:Gray’s inn Road, W.C.I. 'Phone Terminus 7937
WW-—043 FOR FURTHER DETAILS
ACCEL iInsulated Flexible Shaft Couplers =
‘ A. C. SOLENOID TYPE SBM

Now fitted with
stainless steel guides—
six times the life
Continuous 3% Ib. at 1 in.
Instantaneous to 16 Ib.
Larger and smaller
sizes available
Also—transformers ta
8kVA 3 phase.

R. A. WEBBER LTD.

KNAPPS LANE, CLAY HILL, BRISTOL 5 PHONE 65-7228/9

—

| *;Q

. I |
> w
-

BRITEC LIMITED
17 Charing Cross Road, London, W.C.2. WHItehall 3070
WW-—044 FOR FURTHER DETAILS

WW—045 FOR FURTHER DETAILS

E MICROPHONE INPUT TRANSFORMER

TY P E TG 4731 Primary resistance 2.1 ohms total

This addition the P. i G Secondary resistance 620 ohms
B =Ciith-0ICo G ar:trldg_e Gt (L Secondary inductance 20H at 1 kojs
strated approx. actual size) is one of four Secondary Jeakage induetance 51mH
i Finish Vacuum varnish impregnated

new -types. des|gnef‘l for the Mulla!-fi S50wW. e es mataleighE A 13 ons.
transistorised Public Address Amplifier. List price 35/~

Brief Specification

Write or phone today for information on these new

’ transformers (data sheet No. 43 refers) or other
j@ Partridge Types specified for leading published
Clrcults
PARTRIDGE TRANSFORMERS LTD. *

Roebuck Road, Chessington, Surrey. Telephone: LOWer Hook 4353-4-5
WW-—046. FOR FURTHER DETAILS
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VALUABLE NEW HANDBOOK

FREE Ecivezes

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
Engineering. Frank, informative and completely
up to date, the new “ ENGINEERING OPPOR-
TUNITIES” 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

THIS BOOK TELLS YOU

J HOW to get a better paid, more interest-
ing job.

% HOW to qualify for rapid promotion.

J HOW to put some letters after your nome
and become a key mon . . . quickly and
easily.

Y HOW to benefit from our free Advisory
and Appointments Depts.

% HOW you can take advantage of the
chances you are now missing.

* HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

132 PAGES OF EXPERT "
CAREER-GUIDANCE

describes our Special Appointments Department. ESSICJPLEANLT IN?(-)%'I)-ISNG
WHICH OF THESE IS Basic Praéti:al a'nd The specialist Elct}
Theoretic Courses for tronics _ Division o
YOUR PET SUBJECT? beginners. .in Radio, .
ELECTRONIC ENG. RADIO ENG. I-}/‘..‘ EELe:Etronlcc.s, et: quboﬂer.‘ you
Advanced Electronic Eng. — Advanced Radio  -=. Gen. Guilds Radio A = * e ma/mry tram/—
Gen. Electronic En ':—Ag lied Radio — Radio & TV Ser- Fath ;'}OE Bm"('.eurt? = atl P ooy
Electronics — Prég:;n' al Ilzilec- ¢ RS T e g E'"m'i' M.G.Certifi el [}(};:nca di cgmpmcnt
ronics 2 Radar 7C‘ech ", communications — Sound Re- fF::ate: ! .R.a;'rtl 'R‘a;.e' sk-for detals. -
Freanen Modulation —  cording —  Automarion — 'a‘tl"a.. ;"' asio
quency Practical Radio — Radio & Television Servicing,
Transistors. Ararelts B Practical  Electronics,
Electronics Engineering, anla = n
MECHANICAL ENG. pecomatign
ELECTRICAL ENG. Advanced Mechanical Eng.—
Advanced Electrical Eng. — Gen. Mechanical  Eng.—

Gen.  Electrical Eng. —
Installations — Draughtsman-
ship — Illuminaning Eng. —
Refrigerarion — Elem. Elec-
trical  Sctence ~— Electrical
lSapp_y -— Mining Electrical
ng.

CIVIL ENG.

Advanced Civil Eng. — Gen.
Civil Eng. — Municipal Eng.—
Structural Eng. — Samtary
Eng. — Road Eng. — Hy-
draulics — Mining — Wazer
Supply — Petrol Tech.

Maintenance Eng. — Diesel
Eng. ~— Press Tool Design —
Sheer Metal Work — Welding
~— Eng. Patern Makmg —

— Dr.
— Merallurgy — Prodm:rwn
Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng. —
Gen Auwmobtle Eng. —

Repan — Automolnle Dusel

Electrical Eqmpmem — Garage
Management.

You are bound to benefit from reading

“ENGINEERING

OPP ORTUNI-

TIES,” Send for your copy nou—FREE
and without obligation.

POST NOW'!

T0 B.L.E.T., 411A ALDERMASTON COURT,
ALDERMASTON, BERKSHIRE.

:

3d. stamp if posted in
un unsealed envelope.

Please send me a FREE. copy of ‘“ ENGINEERING

OPPORTUNITIES.” I am interested in (state subse::
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- exam., or career).
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.
Which i\ualiﬁcation would increase your earnmg power 1
A.MLE.R.E., .I.Mech.E., AMSE., 1C.E., BESet,
AMAPE , AR.,BA.,, AIlOB., AML Chem E., A.R.ICS.,

WE HAVE A WIDE RANGE OF COURSES iN OTHER SUBJECTS IN- I

d 2 ko A.M.I.Mun.E.,
GEN. CERT. OF EDUCATION ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
411A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE i

C.ENG., CITY & GUILDS,

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

WW—047 FOR FURTHER DETAILS

THE B.I.E.T.
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MINI-POWER RELAYS

Screw-Fix type 2, 3 &
4 pole.

Quick-Change type 2 it
& 3 pole. .

12 & 24 VDC, 100 &
240 VAC.

Little space required:
Screw-Fix L.7 sq. in.,
Quick-Change 2.0 sq.
in. King size switch.
ing: Screw-Fix 2 KVA,
Quick-Change 1.5
KVA. 10, million
operations (proof
tested to 27 million).

3,000 TYPE RELAYS EX STOCK

Ex Stock specially manufactured to meet general purpose requirements

Fitted with scandard twin silver contacts for 150 v./0.6 A. a.c./0.3 A. d.c.
2 ¢/o,, 4 ¢/o. and 6 cfo.—500€, 1,000€) and 2,00002—6 to 110 v. d.c.

A.l.D., A.R.B., AND
| ADMIRALTY APPROVED

Coils from 0.1 ohm
to 50,000 ohims. Any combina.
tion of contacts, light or heavy duty
up to 36 springs (12 changeovers). Variants

include: Plug-in, London Twin, Industrial 3 (10-30 A), Remanent,
Latching, Solid State Timers (I sec. to 15 mins.), Transistorised
Relays.

PRINTACT

Printed Circuit Relays. 6, 12, 24
VDC. Palladium contacts. Size:
%in. cube. Weight: 0.8 oz. Dielec-
tric test: [,000 VRMS 6 cps.
Bifurcated double-break contacts;
Balanced armature; Enclosed hous-
ing; Plug-in application; Encapsu-
lated coil.

I A.D.S. RELAYS

RELAYS 5% son sncer

LONDON, E.C.1.
Telephone: CLErkenwell 3393.
WW-—048 FOR FURTHER DETAILS
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TELEPRINTERS * PERFORATORS
REPERFORATORS - TAPEREADERS
'EDITING & REPRODUCING SETS

Codes: Int. No. 2 MeremIPegnu Elliot 803.
Blnery and special purpose Codes.

2-5-6-7-8 TRACK AND
MULTIWIRE EQUIPMENT

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES
Picture Telegraph, Desk-Fax, Morse Equipment; ¥
Pen Recorders, Switchboards; Converters and Stabilised
Rectifiers; Tape Holders, Pullers and Fast winders;
Govemcd Synchronous and Phonic Motors; Tele-
printer Tables and Cabinets; Silence Covers; Distor-
tion and Relay Testcrs, Send/Receive Low and High
Pass Filters; Teleprinter,
Morse, Teledeltos Paper,
Tape and Ribbons; Pola-
rised and specialised relays
and Bases; Terminals V.F.
and F.M. Equipment;
Telephone Carriers and
Repeaters; Multiplex
Transmitters; Diversity
Frequency Shift, Keying Eqmpment, Line, Mains
Transformers and Suppressors; Racks and Consoles;
Plugs, Sockets; Key, Push,Miniature and other Switches
Cords, Wu’es, Cables and Switchboard Accessories;
Teleprinter Tools; Stroboscopes and Electronic Forks;
Cold Cathode Matncs Test Equipment; Oscilloscopes;
Miscellaneous Accessories and Spares.

W. BATEY & COMPANY

Gaiety Works, Akeman Street, Tring, Herts.
Tel.: Tring 3476 (3 lines) Cables: RANNO TRING
STD: OHH 282 TELEX 82362

WW—049 FOR FURTHER DETAILS

FRACTIONAL HORSEPOWER
ELEGTRIC MOTOR
MANUFAGTURERS

THE HALL MARK

OF QUALITY MOTORS &

REGISTERED
TRADE MARK

PROMPT & PERSONAL SERVICE

WRITE TODAY FOR DETAILS

GOMTEX LTD

(DEPT.ww) 566 CABLE STREET,
LONDON, E.1, ENGLAND
Telephone: Stepney Green 1400

WW-—050 FOR FURTHER DETAILS
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a mountain of meters for Mlahomet

(or just one if that's all you want)

We mean no disrespect, of course. We are merely underlining the fact that a ‘mountain of meters’ does exist. Here
at Anders there are the largest stocks of standard and non-standard meters in the United Kingdom. Our aim is to
give off-the-mountain delivery of the greatest variety of meters to the greatest variety of meter users. If you want
a meter—or quite a lot of meters—standard or special—you needn’t wear out your patience or your sandals. You

needn’'t even come to the mountain. Just pick up the telephone. . . ..

O Meters of all kinds from stock O Meter calibration/Meter modification/Ancillary equipment O Custom-
designed meter circuitry and components O Sole U.K. distributors of FRAHM vibrating reed frequency meters
and tachometers and of the EKM range of portable voltmeters, ammeters and wattmeters.

ANDERS METER SERVICE

Anders Electronics Ltd - 103 Hampstead Road - London NW1

Telephone Euston 1639 Ministry of Aviation Approved.
WW—051 FOR FURTHER DETAILS
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EHEHB the name for communications receivers

Racal is a world leader in solid state HF communications receivers and systems. Name your requirement and Racal can meet it.
Any facility which you require exists within the briltiantlty designed modular equipments which Racal produces. The complete
system of your choice with its adaptors, synthesizers and ancillaries assembled into a cabinet of the highest professional
standard can be made available to you quickly.

The Racal name in Communications stems from the internationally famous RA.17 series of receivers. Its successor, the all
solid state RA.217, forms the basic receiver for future Racal receiver systems. Like its predecessor, the RA.217 series, has
the same unequalled standard of receiver performance. A standard of performance chosen and preferred by major users in
almost every country of the world.

Wherever communication is vital — choose Racal. You’'ll choose wisely.
Racal Communications Limited - Western Road - Bracknell - Berks - England.

WW—052 FOR FURTHER DETAILS
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“Now in production—the world’s
largest selection of Solid-State
HF Communications Receivers,
Synthesizers, Adaptors, Ancillaries
and Receiver
Systems”

THE RACAL

RA. 1217
SOLID-STATE
COMMUNICATIONS
RECEIVER

(rack version of RA.217)

WW-—053 FOR FURTHER DETAILS

1to 30 MHz, DSB, SS8,
MCW, CW, fully
transistorised, high
sensitivity stability and
setting accurady, facilities
for external frequency
control.
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WH “'ElEY N.C.BROWN LTD

pacesetters in storage equipment

e ®
36-DRAWER UNIT _ ,,,,,,,,,,,, SN
"SPACESAVER’ 36A. Overall SRR "'.\Q-\‘
size 42” high, 243" wide, 12" -1—. - _‘

' deep. 36 drawers. In best § | S “‘\%\&\l‘
All noisy environments such as factories, workshops, department quality steel, stove enamelled [0 “\*\Tﬁg
stores and hotels require the facility of an acoustic hood which dark green. £12.0.0. i\’ —‘ SN
RRE

permits telephone conversations to be held without the inter-
ference of annoying background noises. Whiteley acoustic hoods
are strongly made from resin bonded ply and finished in acellu- §,
lose enamel which makes these suitable for indoor or outdoor use.

”//l”

/”/”/I/I///

PRI
A ,,
f

9

12- DRAWER UNIT
POPULAR 12A

12 drawers in a

compact nest measurlng 9k
high, 35" wide, 12" deep—
an invaluable storage asset
for the very economical price
of only £4.15.0.

TO: N. C. BROWN LTD. Dept. E29
Heywood Lancs Tel. 69018

London: Dept. E29 25 Newton St., W.C.2
Please send me a copy of your free illustrated catalogue.

Standard 4
L Please send me a 36A drawer unit 12A drawer unit
g?n?:nsions o B B Vo Tick where applicable and send cash with order.
’ ’-'—'—h
25 P‘ljgh [ - NAME
eep
24 10 wide ADDRESS

WW-—055 FOR FURTHER DETAILS

AE.L

SDCKETS o

BENDIX
BICC - BURNDY
BURNDEPT
BULGIN

Fitted with loudspeakers Fitted with doors for outdoor use \ / CANNON

Also available with internal light and|or a storage shelf below hood CONTIr:ELvéE&.

CTRO METHODS

& directory holders FROMSTOCK 5

MAGNETIC OEVICES

\ These actractive, and extremely MfMURDO

Nge functional directory holders will j ) i g B AU
hold five directories neatly and se- : I - v p:‘::::;:
curely, in individual swivel holders | | PATON
permitting easy identification and | . PET.
reference. The lower sheif provi- I 8 \ - PLESSEY
des additional storage space. The | PYLE
units are of cast alloy and are fin- g s 72 page S :;%_V:’:
ished in an attractive grey epox A
resin enamel and consgtrui:te% tc); CATALOGUE SUPER::E’::
strict G.P.O. design specifications, S NOW AVAILABLE TRANSRADIO
Directory Holder Dimensions : SIGISERIES

1747 high x 134" wide x 1337 deep

E L. ENTID-AXES

— : : ' i
WHITELEY ELECTRICAL RADIO CO. LTD [l B e e Corrcrars ohvrsion

For further details please write or telephone

MANSFIELD - NOTTS - ENGLAND . - Tel: Mansfield 24762 [ 53 TOTTENHAM COURT ROAD. LONDON Wi1.
London Office: 109 KINGSWAY, W.C.2 Tel: HOLborn 3074 LANgham 3653

WW-—054 FOR FURTHER DETAILS wBI78 WW—056 FOR FURTHER DETAILS
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A REAL TESTIMONIAL!

TRI0 Communication Equipment
Enjoy 80% of the Market

In Japan.

Almost all amateur signals
from Japan are transmitted

by TRIO'S equipment.

the sound approach to quality

TRIO

I

’,-
'f,:r—

C 4

BIND BFIUAD

\e

BARD YELECTRR

A%t pi

WAL o v e {pen KD CPREAD

Model 9R-59DE

Built in mechanical filter 8 tubes communication Receiver

% Hiuminated dlals permit easy tuning band spread readings. >k Continuous coverags from 550 KHz to 30
MHz and direct reading dlal on amateur bands. > Close callibration accuracy with an excellent antl-back.
{ash XA hanical fliter enabilng superb selectivity with ordinary IF transformers. >k One
RF and two audlo stages of amplification, Insuring high sensitivity and selectivity. % A Product Detector
making possible ciear SSB receptlon.

¢ Frequency Range: 550 KHz to 30 MHz (4 Bands) sk Sensitivity: 2V for 10dB S/N Ratlo (at 10 MHz)
%k Selectivity: 5 KHz at —80dB (1.8 KHz at —6dB) When use the Mechanical Flltar >k Power
Consumption: 45VA at 117 Yolts AC. 50/60 CPS. >k Audio Power Output: 1.5 Watts >k Dimenslon: Width

Model JR-500SE

CRYSTAL CONTROL TYPE DOUBLE CONVERSION
COMMUNICATION RECEIVER

sk Superlor stability performance is obtained by
the use of a crystal controiled flrst local
osclilator and also, a YFO type 2nd oscillator.
sk Frequancy Range: 3.5 MHz—29.7 MHz (7 Bands)
%k Hi-Sensitlvity: 1.5V for 10dB S/N Ratio (at
14 MHz) > Hi-Selsctlvity: £ 2KHz at —64d8 +8
KHz at —60 4B

Model TR-2E

BUILT-IN VFQ 2m TRANCEIVER

sk The unit [acorporates a bullt-in power supply,
which enables AC ogeration from either 117 or
230 volt power sources. The power supply also
has an Internal OO Converter, so that the unit can
be aperated from a 12V OC battery, enabling the
tranceiver to be used also for moblie applications.
%k Frequency Range: 144—148 MHz AM ok Hl.
Sensitivity: 1.V for 1048 S/ In 145.5 MHz (0.05-
W Audlo Output) °k HI-Selectivity: 20 d8 down at
10 KHz. '

hanf

TR-2E

Manufactured By TRIO CORPORATION 6.5, 1-chome, Shibuya, Shibuya-ku, Tokyo, Japan

Sole Agency for-the U.K.: Winter Trading Co., Ltd., Winter House, 95.99, Ladbroke Grove, London.W. 11, Phone: Park 1341 (10 lines)
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EXAMPLE
606/1S/300
24v DC/240v AC / 300VA

£136.0.0

LIMITED

OTHERS PRO-RATA

STANLEY ROAD « BROMLEY * KENT

Telephone: RAVensbourne 9212/3.
Telegraphic Address: TRANSIPACK BROM

iiI INOUSTRIAL

with THE NEW ‘IS’ Rrange

WIHELESS: WORLD MaRcH, 1967

BEAT THE SQueeZE

TRANSIPACK

INEXPENSIVE SINE-WAVE (50 Hz)

STATIC INVERTERS

® Field or EMERGENCY Supply-
@ Freq. Stab. 1% or better

@ Thyristor Control

@ Regulated Output

@ Ex-stock

LEY

FOR FURTHER DETAILS

CHASSIS

H. L. SMITH & CO. LTD.

Electronic Components + Audio Equipment

287/289 EDGWARE ROAD, LONDON, W.2.
Tel: PADdington 5891/7595

We shall be pleased to quote for all your component requirements.

BLANK CHASSIS

SAME DAY SERVICE

Of over 20 different forms made up to YOUR SIZE,
(Maximum Jength 35in., depth 4in.)
SEND FOR ILLUSTRATED LEAFLETS

or order straight away, working out total area of material
required and referring to table below, which is for four-sided
chassis in 16 s.w.g. alumlnlum

48 sq. in.  4/6 176 sq. in. 9/10 304 sq. in. 15/2
80sq.in. 5/10 208 sq.in. 11/2 336sq. in.  16/6
112sq.in. T2 240 sq. in.  12/6 368 sq. in. 1710
144 sq. in. 8/6 272 sq.in  13/10 and pro rata,

P. & P. 2/6. P. & 3 3f-. P. & P. 4/6.
Dllslcounts for quantities. More than 20 sizes kept in stock for
callers,

FLANGES (tin., #in.), 6d. per bend.

STRENGTHENED CORMNERS I/- each corner.

PANELS: Any size up to 3ft. at /- sq. ft. 16 s.w.g.(I18s.w.g.
5/3). Plus post and packing.

and CASES

CASES

ALUMINIUM, SILVER HAMMERED FINISH
ype Size
4 x4

-

9}x7ix3i
15 % 9 x

Bx6x6 ...
12x7x7 .........
1I5x9x8..........

19 % 10x 8% ,.
*Height

$3ssccccc

Plus post and packing.

Type U has removable bottom or back, Type W removable front, Type Y
all-screwed construction, Type Z removable back and front.

WW—059 FOR FURTHER DETAILS
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SUPERIOR PERFORMANCE

Celestion ¥ L OUDSPEAKERS

The Ditton 10

The Ditton 10 is a compact high -fidelity reproducer
measuring only 122" x 63 x 8%". We, along with many
thousands of satisfied users throughout the world,
consider it to be the finest loudspeaker in it's class—
sales certainly substantiate this.

If you are in doubt ask your audio dealer to demonstrate
the Ditton 10 against any other comparable system.

Brief Specification

Power handling capacity 10 watts R.M.S.
Overall frequency response 35-15,000 c/s
Impedance 15 ohms

Size 123" x 63 x 8% (323mm x 171mm x 203mm)
Price £19.6.0. inc. P.T. plus 5/7d. surcharge.

CX2012

When installed in a suitably
designed enclosure the CX
2012 12" Co-axial loud-
speaker provides truly pro-
fessional sound quality.

A highly compliant cone
surround allows maximum.
linear movement and mini-
mises harmonic distortion.

Sensitivity of the co-axially
mounted, horn-loaded, com-
pression high note unit may by professio
be adjusted by means of the Y ‘3 ofessional users
"*Brilliance” control provided. Price £12.5.0.

Brief Specification Brief Specification

CX1512

A lower powered alter-
native to Model CX 2012,
Model CX 1512 provides
the high standards of
performance demanded

Pri - Power handling capacity 20 watts R.M.S. Power handling capacity 15 watts R.M.S.
rice Overall frequency response 30-18,000 ¢/s Overall frequency response 30-15,000 c/s
£17.10.0. Impedance 15/16 ohms Impedance 15/16 ohms

SMALLER ENCLOSURES

Celestion research engineers have now evolved two new enclosure designs of only 2.5 cu. ft. to

accomr?odate the above co-axial loudspeakers. Their external dimensions (using 2" timber) are
only 30" x 173" x 111". Full details are given on the colour brochure.

| (Gelestion Ltd., Ferry Works, Thames Ditton, Surrey.
| Please send me full details of the Studio Series range

!

a udio !
Celestlon gtel‘?es CELESTION LTD ) of loudspeakers. ‘
I

i

| Name

] Address.
Ferry Works, Thames Ditton, Surrey. Tel: 01-398 3402 Pl

I
GD408
WW-—060 FOR FURTHER DETAILS
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—M. R. SUPPLIES, Ltd. =

(Established 1935)

Known for many yeare as the most reliable source of the followtng speclalised material-
always right up to date. Careful packing—bmmediate delivery. Prices nett.

THERMOSTATS. Open type. Made by Sunvic Controls for building In equipment.
| Varlable from 30 to 80f. 3 degree diff. 15 smps A.C. Switching. 6/6 ea. {des. 2/6).

EXTRACTOR FANS. Ring mounted all metal comstruction. T/E induction motor,
silent operation. 8in. Blade, 10in. max. dia. 400 C.F.M. £5/15/~ (des. if-). Same
model 10in. Blade, 12in. max. dia. 500 C.F.M. £6/8/- (des. 5/-).

ELECTRIC GRINDERS, 200/250 v. A.C. Fitted coarse and fine 8in. grinding wheels.
Very handy for muny domestic and industrial uses. Foot mounted, overall length 7in.
£7/15/- (des. 3/6).

MINIATURE RUNNING TIME METERS (8angamo). We have great demands for ihis
remarkable unit and ean now supply immediately from stock. 200/250 v. 50 c. synchronous.
Counting up to 9,999 hours, with 1/10th imdicator. Only 1}in. square, with eyclometer
dial, depth 2in, Many industrial and domertic applications to indicate the running tin:e
of any clectrical apparatus—eagy to install, 0/~ (post paid).

SMALL GEARED MOTORS. In additlon to our well-known range (List GM 564), we
offer small open type 8.P. units, 2000250 v. A.C,, 1, 6, 12, 24, 60 r.p.m., approx. 5in. long,
with 1in. shaft projection. Buitable for display work and many industrial uses. Only
= 2 68/6 (des. 3/-).

.. eesmems - S yNCHRONOUS TIME SWITCHES (Our very popalor speclality). 200250 v. 60 ¢., for
i i i i i i i accurate pre-set switching operations. 8angamo 8.254, providing up to 3 on-6ft operations
; 3 per 24 hours at any chosen time with day-omitting device (use optionsl). Capacity
= = == ¥ i 20 amps. Compactly housed, 4in. dia., 3iin. deep. With full instzuctions, £5/18/6
{des. 3/-). Also same mike, rame duty. Domestic Model fitted with 13-amp. plug for easy
installation, portable, £4/9/6 (des. 3/-). Other ratings of Time Switches avallable for
special requirements— please enquire.
MINIATURE VARIABLE TRANSFORMERS (Philips). Remarkable and very popular
offer from stock. Open type—pamel wnount, onty 34n. diz. Input 200,240 v. Output
0/240 v. 0.6 amp. continuous, £3/18/6 (den. 2/6}.
AIR BLOWERS. Highly efficient units fitted induetion totally enclosed motor 230/
260 v. 50 c. 1 ph. Model 8D.28, 8¢ CFM (free alr) to 11.5 CFM at .16 WG (size approx.)
6 X 6 X 7in. OQutlet 2}in. synarr, £8/10/- (des. 5/-). Model 8D27, 120 CFM (free air) to
40 CFM at 1.2 WG, 8 x 7 x 8in. outlet 3%in. sq., £11/15/6 (des. 5{-). Model BD28,
260 CFM (free air) to 127 CFM at 1.6 W{i, 11 x 8 x 8in., outlet 3in. eq., £13/17/8 (des.

They call it UK. 7/6).
*

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentloned and recommended in
many national journals). 200/250 v. 50 c. 8elf-starting. Fitted spindles for hours, minutes
and central sweep seconds hands. Central one-hole fixing. Dia. 2}in. Depth behlnd dial

INDI E INTE only Hn. With back dust cover. 28/6 {ues. 1/6). Het of three brass hands in good piain

A AT 0 N style. For 5/7in. dinl 2/6. For 8/10in. dial 3/6 sct,
SYNCHRONOUS TIMER MOTORS (8ang:iuno). 200/250 v. 50 ¢fs. Self-starting 2in. dia. x
1%in. deep. Choice of following speeds: 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rev. 12 hours, 1 rev.
per day. Any one 39/6 (des. 1/8). Also high-torque model (G.E.C)), 2i x 2in. X 13in.
4 r.p.m., 57/8 (des. 1/6).
IMMEDIATE DELIVERY of Stuart C ifuzal Pumps, incindi taink steel (most
models). Philips Variable Transformers {all models).

M. R. SUPPLIES, Ltd., 68 New Oxford Street. London, W.C.1
(Telephone: 01-636 2958)

‘ELM-A

COUNT
BATCH
CONTROL

The 4 ELMA single decade counters pictured above cost
less than most conventional four figure predetermining
counters. Yet they offer several distinct advantages over
normal counters, namely:—

K.G.M. offer a greater variety of Digital Indicators I. FIGURES nearly twice as large as on conventional counters—
than any other manufacturer. For years they have with wide angular visibility.

. . B P o 2. PRESETTING by a rotary switch on the front panel avoiding
been designing and making Mimic Diagrams and Control S marmal methad o having to open 5 M thit analtiiy B
Consoles. Their combination of know-how and and dust.
manufacturing resources deserves its own title. Ask o :’oLlrJes;v;::: digits which can be easily interchanged without having
for the Indicative Integratlon brochure and see what 4. ELECTRICAL READ-OUT which gives a separate contact closure
we mean. for every number in addition to the predetermining signal—

enabling direct print-out, etc.

In addition to these features, the ELMA counters
will count at up to 25 impulses/sec.; have electrical
zero reset; can be forward or backward counting,
and can be wired in cascade to form a counter of
any number of digits.

Also available is a matched modular range of
power units; control relays; impulse transmitters;

el e ctron i cs | i ml t e d | pushbutton switches and mounting frames.
BARDOLPH RD RICHMOND RADIATRON
Phone: RlChmond 71 71 Surl‘ey 7 SHEEN PARK, RICHMOND, SURREY RIC 3285—9352

WW—061 FOR FURTHER DETAILS WW-—062 FOR FURTHER DETAILS
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for High Fldellt Ilstenlng

The illustrations show the effective harmony of the styling of
the STEREOMAX -and MAXAMP 30, which is equalled by
their performance. (Naturally, either instrument can be used
with other apparatus of comparable quality, if so desired).

The polished wood housings ‘of both' STEREOMAX and
MAXAMP 30 are easily removed for flush panel mounting,
as shown in the top right hand sketch .

The MAXAMP 30 has been acclaimed by critics all over
the world and is unrivalled anywhere. Read what the critics
say. Send for your free copy of the Maxamp Review leaflet
and fully illustrated brochures on both the Maxamp 30 and
Stereomax.

15 - 15 WATTS - SILICON SOLID STATE - INTEGRATED
‘PRE-AMPLIFIER - NEGLIGIBLE DISTORTION, - POLISHED
WOOD CASE - 101" x 53" x 73" deep.

PRICE: £49.10.0.

MAXAMP:

TRANSISTORISED STEREOPHONIC AMPLIFIER

-------------------------1
FREE Please send me free copies of:—

[[] Maxamp 30 and Stereomax leaflets/brochures
[[] Goodmans High Fidelity Manual

(T»ck which required)
NAME,

ADDRESS .. ...

... B WW 3

L---------——-——————-----

GOODMANS INDUSTRIES - AXIOM WORKS - WEMBLEY - MIDDX - Tel: WEMbley 1200

A Division of Radio Rentaset Products Lid.

WW—065 FOR FURTHER DETAILS
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THE DE-SOLDERING TOOL

@ Self-contained—does NOT require the use of air-lines or pumps
@ Simple, light and inexpensive
@ PERMABIT nozzle will not wear or become eroded by the solder
@ Standard nozzle, i in. bore. Alternative, #in. bore

@ Mains or low voltages

Literature on request

LIGHT SOLDERING DEVELOPMENTS LTD

Telephone: CRO 8589, 4559

28 Sydenham Road, Croydon, Surrey.

WW-—066 FOR FURTHER DETAILS

VITALITY

!
14 mm

S5 mm Tubuiar i )
with flying 5mm. Diameter Tubular

[CECES Lamp with Flying Leads

Highly dependable, this'ittle lamp is extensively
used wired direct to printed circuits or potted
as an integral part of the equipment. In ratings
from 0.75v. 0.17w. to 28v. 1.12w., it is designed
for an average burning life of 1,000 hours.
Write for catalogue of standard ratings to:—

VITALITY BULBS LTD

MINIATURE AND SUB-MINIATURE LAMP SPECIALISTS
BEETONS WAY, BURY ST, EDMUNDS, SUFFOLK. 7£L: 2071. S70. 028472071
WW-—123 FOR FURTHER DETAILS

DO YOU STILL USE A HAMMER AND CHISEL
TO CUT A SQUARE IN SHEET METAL ?

Don't any moie
We have a Hand-operated Tool now to cut any
straight sided shape. Square R/Angles slots for
Louvres. All you do is simply mark out your shape
and follow the lines. You can also convert the Toof
to a Punch-Forming 'and Rivetting Too!.

NO DISTORTION OF METAL
ON EITHER SIDE CF CUT

Also a number of Bench Type folding machines
EXPORT ORDERS - DESPATCHED IMMEDIATELY

AVONLEA TOOLS, WODDEND MILL, MOSSLEY, LANCASHIRE.
MOSSLEY 2687

WW-—124 FOR FURTHER DETAILS

Thyristor C20 D

@ Reverse Voltage 400V

@ Forward Current 7,40A
@ Peak-Surge Forw. Curr. 80A
@ Max. Holding Current 30mA

RASTRA Electronics Ltd.,

275/281 King Street, London,W.6. Tel:RIV 2960

WW-—125 FOR FURTHER DETAILS
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The Advance TCY
is an entirely new

4-digit timer
counter. Using all silicon
transistors, it measures frequencies up to 2MHz at less
than 150 mV r.m.s. It also measures period and time,
and counts random or regular pulses. Single or two-line
time or count and three clock units - 104S, ImS and 0.1
sec. - can be selected by front panel switch.

4 in-line d1g1ts unique

‘dynamic’ read-out system:

Costs have.been saved by the use of a new strobing
technique. By cycling the counting stages the need for
separate decoding matrices has been eliminated.

At £130, the Advance TC? is the It opens like a book for
‘lowest priced RMHz timer counter on acces Slblllty.' Components are mounted on
the market today. Have a look at it! three hinged printed circuit boards of extremely high
Ask us for a demonstration. quality epoxy resin.

ADVANCE FELLECTRONICS ILLIMITED

Instrument Division - Roebuck Road - Hainault - lIford
Essex - Telephone: 01-500 1000

WW—067 FOR FURTHER DETAILS
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RESLO RADIO MICROPHONE

A complete system consisting of a microphone (lavalier neck suspension type
allowing unrestricted movement), a low power pocket transmitter for carrying
on the person, and a sensitive high performance receiver, providing the audio
signal for the associated amplifier and loudspeaker sound system, the purpose
being to provide a high quality but wire free link between the microphone user
and the sound reinforcement installation.

Approved by the Post Office, for operation on 174-8 Mc/s.

RESLOSOUND LIMITED

Spring Gardens, London Road, Romford, Essex
Tel: Romford 49087 & 46645

WW—068 FOR FURTHER DETAILS
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Why is Filmet FM~7o0 the

only metal-film resistor with
D.E.F. Qualification Approval
throughout the range?

ACTUAL SIZE

Because we have not yet
submitted FM65 and FM75

Filmet type FM7o0 is the first metal-film resistor
to obtain Qualification Approval to DEF §115-1
style REG7-0.5 over the full range of approved
resistance values.

It is one of a range of six Filmet resistors which
offer the highest levels of operating stability in
wattage ratings from 0.25w to 1.0w at 70°C.
Every Filmet resistor is manufactured in our

temperature, humidity and dust controlled clean
air unit, one of the finest installations of its kind
in Europe.

Filmet quality and reliability are continuously
assessed in our approved environmental test
house. Total reliability is guaranteed.

Put your trust in Filmet.

Send us the coupon and let us tell you more.

® ‘FILMET’ is a Registered Trade Mark of Morganite Resistors Limited.

Please send me full details of Filmet metal-film resistors
NAME .

.....................................................................

COMPANY ..

ADDRESS

B4 Morgan MORGANITE RESISTORS LIMITED <%

Bede Trading Estate, Jarrow, Co. Durham.

uuuuuuuuuuuuuu
vvvvvvvvvv

Tel: Jarrow (ONE-2) 897771, Telex: 53353

WW—069 FOR FURTHER DETAILS
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Perhaps you will be as surprised as the pundits when you hear
the facts* about the BSR C1 ceramic cartridge . . . another

milestone on the public right-of-way to high fidelity”"—said
The Gramophone.

You could even be surprised to know that the BSR UA70 manual/
automatic turntable unit is fitted with such a splendid cartridge
and that its all round performance is equal to such high standards.
But maybe not . . . you could be one of those sensible people
who knew all along that BSR don’t just make a lot of autochangers

BSR UA70
SPECIFICATION
Turntable

Wow ... ..kessthan -2%

Flutter .o Less than -D8%;
Long term speed variation

Less than -5%

(mains voltage 4-1087)
Bumble (ref.1kHz) —29 dB
Pick-up arm
Counterbalanced lightweight arm with cali-
brated tracking pressure control, integral
cueing device and automatic fock.
Tracking pressure (depending on cartridge)

but a lot of very good autochangers.

*/f you'd like to read the independent test reports
write to Arthur Nicholls at:

BSR Limited, Monarch Works, Old Hill, Staffordshire.

for better
sound reproduction

2 grams. min.

Cartridge

The now famous €1 ceramic

Compliance 5:2 X 10~€ cm/dynes

Frequency response  20-15,000 Hz.
+ 2d8
Standard UA70 player £12.18.3*
C1 Ceramic Cartridge
sapphire stylus
diamond stylus

£2. 7.0*
£3. 1.9*
*Inc. P.T. surcharge

WW-—072 FOR FURTHER DETAILS

XLRIEP AUDIO
CONNECTORS

| Widely used Standard Audio/Video series with latch
coupling. Up to 18 contacts in 15 shell styles.

| Cannon Electric
(Great Britain) Ltd.,

l Lister Road,
Basingstoke, Hants.

| Tel: Basingstoke 3171

TS
@), pLUGS

CANNON

i =
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Registered Trademavk |

- TECHNICAL TRAINING by

l I C S IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the § € S trained
man. Let | CS train YOU for a well-paid post in this expanding field.
1 CS courses offer the keen, ambitious man the opportunity to acquire,
quickly and easily, the specialized training so essential to success.
Diploma courses in Radio/TV Engineering and Servicing, Electronics,
Computers, etc. Expert coaching for:

* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS.
* C. & G. TELECOMMUNICATION TECHNICIANS CERTS.

* €. & G. SUPPLEMENTARY STUDIES.

* RT.E.B. RADIO AND TV SERVICING CERTIFICATE.

* RADIO AMATEURS EXAMINATION.

* P,M.G. CERTIFICATES IN RADIOTELEGRAFHY.

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO COURSES
Build your own 5-valve receiver, transistor portable, signal generator
and multi-test meter—all under expert tuition.

POST THIS COUPON TODAY and find out how 1 C S can help YOU
in your career. Full details of | CS courses in Radio, Television and
Electronics will be sent to you by return mail.

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES.

l International Correspondence Schools l

|NIERNA"°NA[ [E (Dept. 222), Intertext House, Parkgate Road, |

London, S.W.1I, I

CORRESPONDENCE RS . EEER e |

GO  appress . |

| Block Capitals Please ,

A WHOLE WORLDl ........................................... I
OF KNOWLEDGE, . . . 2.67

AWAITS YOU! | o d

WW—074 FOR FURTHER DETAILS
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ITELEY

ELECTRICAL RADIO CO. LTD.
i s

HIGH FIDELITY SPEAKERS

Whiteley Stentorian Speakers incorporate .40 years of
development in acoustic technology. Their frequency

responseg is exceptionally wide, and their overall performance
is outstanding. Few speakers can equal, and none can excel
the superb reproduction of the high fidelity speakers in the
Whiteley Stentorian range.

Nlenlarian

MODEL H.F.1016 MAJOR
10” Die-Cast Unit, incorporating !
16,000 gauss magnet system
and has a |5 ohms impedance ‘
speech coil. Handling capacity
10 watts. Frequency response
30-16,000 c.p.s. Bass
resonance 39 c.p.s.

PRICE: £11.8.3.

Plus P.T. Surcharge of 3/4d.

Nlentarign

MODEL H.F.1012

10" Die-Cast Unit, incorporating
12,000 gauss magnet. Handling
capacity 10 watts. Frequency
response 30 c.p.s. to 14,000
c.p.s. Bass resonance 35 c.p.s.
Fitted with cambric cone and
universal impedance speech
coil providing Instantaneous
matching at 3, 7-5 and 15 ohms.
PRICE: £5.11.6.

Plus P.T. Surcharge of 1/7d.

gﬁﬂlb/ém
MODEL H.F.816

8” P.M. Unit, 16,000 gauss
magnet. Handling capacity
6 watts. Frequency response
50 ¢.p.s. to 15,000 c.p.s. Bass
resonance 63 c.p.s. Fitted with
cambric cone, die-cast chassis
and universal impedance
speech coil providing
instantaneous matching at 3,
7-5 and 15 ohms.
PRICE: £7.12.6.

Plus P.T. Surcharge of 2/2d.
Ask your dealer for full details of the Stentorian range or write to

WHITELEY ELECTRICAL RADIO CO. LTD

1: Mansfield 24762
Tel: HOLborn 3074

MANSFIELD - NOTTS - ENGLAND Te
London Office: 109 KINGSWAY, W.C.2

WW-—075 FOR FURTHER DETAILS

See us at the
1967 R.E.C. show.
23-26th May.

TRANSVERTERS

(TRANSISTORISED
D.C. CONVERTERS/INYERTERS)

the D.C. conversion

specialists

since 1935
2 KW. Peak Starting.
750 W. Continuous.
50-60-400 cfs. or D.C.
from 12-24-50v. Battery.
Up to 939 Efficiency. Polarity Reversal Pro-
tection. Square or Sinewave. Up to 3009,
Instant Overload Capacity. Manually Controlled
Frequency. Reed Type indicator. Remote
Control Facilities.
Applications:. .Static * No-Break ™ Standby
Power Supplies; For Vital System(s) Protec-
tion, e.g. V.H.F. Transmitters; Industrial
Processes; Control-Alarm-Warning Systems;
Mobile Use of Counters; Sig./Gen Recorders—
U/V Sound; Oscilloscopes and Lab. Gear in
Marine and Aircraft (KI114).

Range of models available. Please write to department
with prices from £11-£94.10.0 C.10 for transverter leaflet

VALRADIO LIMITED
BROWELLS LANE - FELTHAM - MIDDLESEX
ENGLAND Telephone: FELTHAM 4837-4242

Valradio and Stereosonoscope are the registered trade
marks of Valradio Led.

WW-—076 FOR FURTHER DETAILS

COIL WINDING MACHINES

for coils up to 61" diameter to 6” long. 20-47 S.W.G.

Model " Q" standard.

The feed is fally automatic and the nut is in constant

contact with the lead-screw. The reversal of the carriage
is obtained by reversing the lead-screw rotation. Two
lead-screws are used to give the large range of feeds

and a lever on the carriage nut brings either into action.
This lever has a neutral position which enables the carriage
to be put at any position on the lead-screws. Ball bearing
feed wheels are employed.. This machine may-be fitted

for double coil and double end drive, also for

“Pyramid Winding.”

Enquiries are invited.

ETA TOOL CO. eicester) LTD.

29A, WELFORD ROAD, LEICESTER. Telephone 56386

WW-—077 FOR FURTHER DETAILS
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A-P-T

CASED
TRANSISTOR
UNITS

for
stahilised
output up to
10 amps

The TCU range of Transistor Stabilised Power Supplies combines outstanding electrical performance with very
small size. The units are rated for d.c. outputs of 4 Amp, 1 Amp, 2 Amps, 5 Amps and 10 Amps. The output
voltage of each unit is 0-50 Volts, fully variable, and the stabilisation ratio is greater than 1000: 1 throughout the
range. A comprehensive overload protection circuit gives both immediate current limiting and delayed trip action.
Separate input sockets are provided for the control amplifier so that the effect of lead resistance on the performance
can be neutralised when the unit is used to supply a remote load. Full details of our complete range will be sent on
request.

F------I.------q

. {’Jleqsc send me full details of your Transistorised Cased =
nits.

Plcase send me details of your full range of products. .

A=P:T ELECTRONIC INDUSTRIES LYD.
i NAME

CHERTSEY ROAD, BYFLEET, SURREY B o -

Phorie: Byfleet 41131/2/3/4 PABX. Grams: APTRAN, BYFLEET [} [— ]

ol |

]
[T —p—————
g Lee 4090
WW—078 FOR FURTHER DETAILS -
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At the GPO transmitting station at Rugby, 3 EEV vapour cooled power
triodes (BY1144L) have replaced 54 water cooled triodes (BW173), yet the
total power output available is now greater than before. Each BW173 had
a maximum output of 10kW; each BY1144L’'s output is 200kW — an
example of how EEV constantly beats the toughest technological challenge.
EEV's industrial valves cover the power range from 1kW to 250kW. If
you've got an ‘application, EEV can almost certainly supply the valve for
the job. If you'd like to know more, write to:

ENGLISH ELECTRIC VALVE COMPANY LIMITED

WW—080 FOR FURTHER DETAILS
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CHELMSFORD, ESSEX. TELEPHONE: 61777
AP277-
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THE VARIAC* variable transformer is the most useful and versatile
davice ever developed for the control of a.c. voltage, or of current,
power, heat, light, speed. It provides smooth continuous adjustmept
of output voltage from zero to line voltage and above, either hand-
operated or motor-driven.

Only Variac has Duratrak* —a patented track surface giving longer
life, increased overload and surge capacity and maximum economy
in maintenance.

There are over 600 Variac models and assemblies to suit virtually
évery possible requirement, ranging from small units for laboratory
or instrument use to large ganged assemblies for high power
3-phase operation. The range includes low-voltage, high-frequency,
dual-output and narrow-range types, open, covered, portable,
metalclad and oil-immersed constructions, plus many special
models. This is the largest range of variable transformers available
today,

The technical superiority and dependability of Variac are the result.
of over 30 years of development and refinement since the introduc-
tion of the first Variac models — the original variable transformers.
*“Variac™ and ‘Duratrak’ are registered trade marks

Variacs are made in-England by The Zedith Electric Co. Ltd. London, and exelus-
ively distributed in the U.X., Eire and Britigsh Colonies by Claude Lyons Ltd.

Variac

variable transformers

—over 600 models  [1{inp am
to suit every possible ilgg g g
requirement

Write for comprehensive catalogue to Publicity Department, Hoddesdon

CLAUDE LYONS LTD s s e Wik el reex s211

CLas

WwW-—081 FOR .FURTHER -DETAILS
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Millmarsh Lane, Brimsdown, Nr. Enfield, Middlesex.

MarcH, 1967

FRACMO

registered trade mark

The Fracmo range of geared motor units has
an established reputation for ‘always being
relied upon.’

Constant speed induction motor geared -units
have outputs from 16 oz. in. to 850 Ib. in.
Speeds from 0.125 to 717 r.p.m. Variable
speed commutator motor geared units have
outputs from 8 oz.-in. to 850 Ib. in. Speeds
from 0.25 to 750 r.p.m,

FRACTIONAL H.P. MOTORS LTD.

(A member of the Lindustries Group)
Phone: HOWard 4775

Grams and Cables: Fracmo Enfield Middlesex
Telex: 262436

WW—082 FOR FURTHER DETAILS
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MUSICAL
INSTRUMENTS
AND AUDIO

BY G. A. BRIGGS
Published October 1965

Cloth bound 32/6 (34/- post free).

240 pages, 212 illustrations. Fine art paper.

r-In this book the sixteenth to be produced by the Briggs-Wharfedale
S(tt_l up, attention has been turned to musical instruments as the basis
of audio.

Chapters include:

GENERAL PRINCIPLES, VARIOUS SOUND-CAUSE AND
EFFECT, CHARACTERISTICS OF INSTRUMENTS, FOR-
MANTS, DISTORTION IN SOUNDS, DISTORTION IN
REPRODUCTION, ORGANS, ELECTRONIC ORGANS,
PIANOS, TUNING, MUSIC IN SCHOOLS.

Music Industry (Nov.) concludes its review—

““Mr. Briggs comments that this book, his sixteenth for the Wharfe~

dale company has taken a year and a half to complete. Itis a year and

a half well spent for it must surely become a standard introductory

work 1o the sounds that result from the workings of the music in-
dustry”.

The following comment was recently recetved

from Philips Electrical Industries of New
Zealand Limited “ Finally, may we campltmem
you on your excellent series of publications”
Sold by radio dealers, and book shops, or in

case of difficulty direct from the publishers.

RANK WHARFEDALE LIMITED
BRADFORD YORKSHIRE

P Bradford 81255213 Gramms, ;
WHARFEDALE el. Bradford 6125523 Grams. ‘Wharfdel

PORTABLE
WIRE
STAND

SPEEDS PRODUCTION

Takes standard 100yd. reels,
Equally suitable for production
or prototype work, and coil wind-

I8 way 56,6 ing Reels easily changed. As used
|2 w 46,6 by Government departments, lead-
ay ing companies and Universities.

ELLIOTT INSTRUMENTS CO.

LIMITED

Bigods Hall, Dunmow, Essex
Tel: Gt. Dunmow 2422

WW——083 FOR FURTHER DETAILS -
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WHERE THE GOING IS TOUGH, THE NEED FOR QUALITY VITAL
GOVERNMENTS AGREE ON TEONEX VALVES.

Governments all over the world have chosen TEONEX
Valves for vital civil and military roles requiring compliance
to EV.S. or M.I.L. standards. In spite of rising demand for
these valves from government departments the world
cver, increased production facilities have made it possible
to offer the TEONEX range (incorporating the entire

range of British-produced valves or their Continental
equivalents) for use outside the U K. only.

Price list and technical specifications may be obtained

from:—
TEONEX LIMITED
2a Westbourne Grove Mews, TEONEX
T — London, W.11 " !
Export Enquiries Only Please ! England. )

Www—08s§ FOR FURTHER DETAILS
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Made by ANTEX — makers of the finest precision
soldering irons in the world, this Soldering Kit
contains everything you need for successful sol-
dering. Unique plastic “tool-box” format (with
space for iron stowage with plug) keeps every-
thing where you want it.

ANTEX LTD. GROSVENOR HOUSE, CROYDON, SURREY. MUNicipal 2774/5

WW——-086 FOR FURTHER DETAILS
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important titles......

Magnetic Tape Recording
H. G. M. Spratt, B.Sc. (Eng.), M.L.E.E.

Contents:

Principles of Magnetism; Sound Reproduction and Electro-
Acoustics, Principles of Magnetic Recording; Tape Manufactu-
ring Materials; Tape Manufacture; Tape Testing; Tape Record-

ing Machincs; Recording and Reproducing Machines; for Music:

and Speech; Testing of Machines; Application of Magnetic
Recording; Present Trends and New Developments.

368 pp. llfustrated 63s. net. 64s. 10d. by post

Graded Problems for Electrical Engineers

D. W. Hinde, B.Sc., M.l.LE.E. and K. M. Smith, A.M.L.E.E.

An important collection of problems for Technical College
Courses covering the new National Certificate, Higher National
Diploma in Electrical, Mechanical and Chemical Engineering,
Electrical Technicians and Electrical Installation.

288 pp. lllustrated 35s. net. 36s. 3d. by post

obtainable from leading booksellers

ILIFFE BOOKS Ltd DORSET HOUSE

STAMFORD STREET LONDON

Transistor Circuit Design and Analysis

E. Wolfendale, B.Sc. (Eng.), M.I.E.E.

This book provides engineers, physicists and undergraduates
with a comprehensive introduction to circuit design and analysis
and shows how theoretical analysis of circuits and networks can
be carried out to enable the final equations to be used in practical
circuit design.

292 pp. Itlustrated 70s. net. 71s. 3d. by post

The Transistor

E. Wolfendale, B.Sc. (Eng.), M.LE.E.

An introduction to the modern approach to semiconductors, their
equivalent circuits, and applications. Mathematical equations are
given when they are useful in designing circuits but detailed
mathematical analysis has been avoided.

168 pp. 40s. net. 41s. 1d. by post

Students paper-backed editlon 2Is. net. 2ls. 10d. by post

IHustrated

SEI
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Use on 50/60 cycle

NOW UPGRADE YOUR TRANSMITTER

capaeiLity ar LOW COST!

15 & 50 KW H.F. (4-26 M8) TRANSMITTERS FOR CW, F.S. RIT, ARQ &
FACSIMILE FEATURING :

Linear amplification,
Servo drive mechanisms,
With F.S. Keyer, 10 channel crystal-controlled oscillator and variable master oscillator,
I1SB/SSB/DSB amplificatlon with suitable exciter.

o Forced air cooled EIMAC 3CX2500A3 tubes.
Vacuum variable capacitors.

600 ohm balanced transmission line output,
® Spare parts and installation engineering services avallable,
COmpIeta technical detaills on request.

THE MEDITERRANEAN COMMUNICATIONS EQUIPMENT CO. LTD.

P.0. BOX 54, GIBRALTAR

WW-—088 FOR FURTHER DETAILS
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BRING YOUR WORKSHOP UP-TO-
DATE with the new ANTEX KIT

96

MaARcH, 1967

with e New Antex P

This is what the ANTEX Kit contains :

® Model CN240 15W Precision Iron with 3/16' bit, (used
in electronic workshops and factories all over the world)

@ Two spare Interchangeable Bits (5/32” and 3/32")

® Reel of resin-cored Solder

® Handy Heat Sink 1 Cleaning Pad

From electrical & radio
shops, or if unobtainable
locally qpp/y direct to —

36-page booklet on "How-to-Solder’’—a mine
of information for amateur and professional.

ANTEX LTD. GROSVENOR HOUSE,
CROYDON, SURREY. MUNicipal 2774/5

Discover them at the

AUDIO FAIR

HOTEL RUSSELL
MARCH 30-APRIL 2

DEMONSTRATION
ROOM 147 (1st Floor)

STAND NO.32

EMISOUND SPEAKERS - EMITAPE - EMI TAPE REGORDERS

WW—090 FOR FURTHER DETAILS

TRANSISTORISED
INSTRUMENTATION

NOMBRE

¥ Signal Generator 27 ... £10.16.9
Y Power Supply Unit 61 £6.14.6
¥ C.R. Bridge 62 £9. 6.9
% Audio Generator 63 .. £17. 1.9
v Inductance Bridge 66 ... £18. 6.9

All prices include battery, post and backing. Prompt Delivery.

TRADE & EXPORT
ENQUIRIES INVITED

S.A.E. FOR TECHNICAL ®
LEAFLETS

ESTUARY HOUSE, CAMPERDOWN TERRACE,
EXMOUTH, DEVON. Phone: 3415

C. R. BRIDGE
MODEL 62

INDUCTANCE
BRIDGE
MODEL 66

INOMBREX LTD.

WWwW—091 FOR FURTHER DETAILS




60

B = e

Series 40

Smallest transformer
for 250V service

e

Series 70

WW--092 FOR FURTHER DETAILS
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BERCO

EUROPE'S MOST COMPREHENSIVE RANGE
OF VARIABLE TRANSFORMERS

OVER 300 MODELS
with trouble free brush gear

With more than 30 years experience in toroidal winding,
Berco have built up the most comprehensive range of
variable transformers in Europe. Designed to meet every
industrial and laboratory application, the Regavolt range
covers over 300 models — providing smooth, infinitely
variable, reliable control (from zero to line voltage and
above) of POWER—HEAT—LIGHT—MOTOR SPEED
etc. Supplied for single and three phase supplies, Hand
Operated or Motor Driven.

Current ratings range from 0.5 to 127 amps. per phase..

For further information send for new illustrated
List No. MT 1625 to;—

THE BRITISH ELECTRIC RESISTANCE CO. LTD.
QUEENSWAY - ENFIELD - MIDDLESEX

Tel: HOWard 2411
Grams: Vitrohm
Enfield

group of companies

3B

(with leather case £8.15.2)

minitest
MULTI-RANGE TEST SET

50uA movement 20,000 ohms per volt

for only £7.17.6. (Trade price)

LOOK AT THESE FEATURES

*D.C. sensitiviiy 20,000 ohms per volt * A.C. accuracy maintained up to
* 1.0, sensitivity 2,000 ohms per volt

* D.C. accuracy + 25% F.S.D,
* A.C. accuracy + 239 F.S.0.

Fits into the pocket. The Salford Minitest, a highly sensitive test meter *
for the measurement of A.C. and D.C. volts, currentand resistance.

The clarity of the scale is exceptional and the knife edge pointer
ensures accurate reading. Housed in a tough Melamine cover, the
movement is built into a pressed steel case which effectively screéns

it from external magnetic fields.

MINITEST D.C. Amps D.C. Volts

0-1Amp.

Ohms 0-100 mA.

0- 2,000 g. 10 mA.
0- 200,000 0- 1mA,

0-20 Megohms 0- 50 uA.

0 -1,000
0- 250
0- 100
0- 25
0- 10
0 2.5

ke/s
* Additional decibel scale
* Small size 53" x 32" x 24"
* Weight 18 ozs, * 20 ranges

A.C. Volts
0-1,000
0- 250
0- 100
0- 25
(1) cp e 1)
0- 25

¢
&
#

All ranges
are selected by
a single twelve-

position rotary switch.
A separate slide switch is
provided to change over from
A.C. to D.C. ranges.

SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works * Barton Lane “ Eccles * Tel: ECCles 5081 - Telex: 66711
London Sales Office: Brook Green, Hammersmith W.6. Tel: 01 - 603 9292
A Subsidiary of THE GENERAL ELECTRIC COMPANY'LTD OF ENGLAND

-
Leaflet
GEC o %
request.

WW—093 FOR FURTHER DETAILS
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What's happening
at Newmarket-

In micro-circuits?

Specialisation in
custom-built micro-
circuits for 100 to
10,000 requirements

100 1.000

10,000
off of f off
‘(Relative to quantity cost)

Look at this graph. It compares the cost of multichip and
monolithic with discrete-component circuits. |f you have a
specialist micro-circuit requirement, which cannot be met
-by standard, off-the-shelf monolithic circuits, then a cus-
tom-built multichip circuit is your best buy. Below 100 use
discrete. Above 10,000 think seriously of a monolithic.
Between those limits, think of multichip and Newmarket.
We are specialising in custom-built multichip circuits.

Write or telephone to discuss your circuit with our develop-
ment engineers.

Exning Road,
Newmarket, Suffolk.
Telephone

Newmarket (ONE 8) 3381

Newmarket

TRANSISTORS LIMITED

8 A SEMICONDUCTOR DEVICE MANUFACTURERS AND SOLID STATE ENGINEERS
WW—094 FOR FURTHER DETAILS
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AUDIO LABORATORY INSTRUMENTS

LOW.DISTORTION OSCILLATOR (Series 2)

An instrument of high stability providing very pure sine
waves, and square waves, in the range of 5 Hz to 500 kHz.
Hybrid design using valves and semiconductors.

Specification

Frequency coverage:
Output impedance;
Output Voltage:
Output Attenuation:

Sine Wave Distortion:

Square Wave Rise Time:
Monitor Output Meter:

Mains Input:
Size:
Weight:
Price:

5 Hz-500 kHz (5 ranges}

600 Ohms.

10 Voits r.m.s. max.

0-110 dB continuously variable.
0.005%, 200 Hz-20 kHz increasing

to 0.015%, !0 Hz-100 kHz.

Less than 0.1 microseconds
Scaled 0-3, 0-10, and dBm.

100 V.-250 V. 50/60 Hz.

174 % 11 x 8in.

25 Ibs.
£125.

Rack mounting version available.

DISTORTION MEASURING SET (Series 2)

A sensitive instrument for the measurement of total har-
monic distortion, designed for speedy and accurate use.
Capable of measuring distortion products as low as 0.0029,.
Direct reading from calibrated meter scale.

Specification

Frequency Range:
Distortion Range:
Sensitivity:
Meter:

Input Resistance:
High Pass Fiiter:

Frequency Response:

Power Requirements:
Size:

Weight:

Price:

20 Hz-20 kHz (6 ranges)

0.01%-100% f.s.d. (9 ranges)

100 mV.-100 V. (3 ranges);

Square law r.m.s. reading.

100 kOhms.

3 dB down at 350 Hz.

30 dB down at 35 Hz.
| dB from second harmonic of
rejection frequency to 250 kHz.

Included battery.

175 x 1} x 8in.

I5 Ibs.

£90.

Rack mounting version available.

VOLTMETER (new item)

A transistor operated voltmeter satisfying the requirements
for.audio frequency measurement.

Specification
Sensitivity:
Calibration Accuracy:
Frequency Response:
Input Impedance:

Meter Scaled:

Power Requirements:

| mV.-300 V. f.s.d. (i2 ranges)
2%, f.s.d.
| dB, 10 Hz-500 kHz.
| MOhm. | mV.-300 mV.
10 MOhm. | V.-300 V.
0-3, 0-10, and dBm.
Included battery.

Size: 4 X 61 X6in.
Weight: 7 Ibs.
Price: £35.
RADFORD ELECTRONICS LTD
Ashton Vale Road
Bristol 3

WW—095 FOR FURTHER DETAILS
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6 hours) for temporary links,
emergency communication,
outside broadcasts and survey.
Interchangeable one-piece
folding tower sections fit one
on top of the other and in-
clude enclosed stairway with
platforms, ensuring safety at
heights even for the inexperi-
enced. Each section weighs
only 100 lbs. No elaborate
base required. Air transport-
able, Weatherproof-all
aluminium —and thoroughly
tested in the field. In regular
use, in snow and sun, in all
continents.

Write for folder

Sections are assembled
at ground level and
installed at mast top
without tools.

S
S
™
R
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Quickly erected (300 ft. in S
S
—
=
=
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|
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~
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e

AGCESS EQUIPMENT LTD
Maylands Avenue, Hemel Hempstead, Herts.
Hemel Hempstead (OHH2) 2311

WW—096 FOR FURTHER DETAILS

—Record it...and——
hear the play-back
simultaneously

on the Brengll Mk5sM

~z

—and be sure it sounds superb!
Werite for illustrated leaflet WW2

BRENELL ENGINEERING CO. LTD.,
ﬂ ll 231-5 Liverpool Road, London, N.1
rene Telephone: NORth 8271 (5 lines)

WW—097 FOR FURTHER DETAILS

MICROPHONES

their accessories

TRANSISTGR SOUND

and

“RADIOMIC’’ EQUIPMENT
top ranking quality for top ranking performance.

Full particulars from:

LUSTRAPHONE

St. George’s Works, Regent’s Park Road,
London, N.W.1  Tel: PRImrose 8844

WW-—098 FOR FURTHER DETAILS

TRANSFORMERS

collls LARGE OR SMALL QUANTITIES

CHOKES 7RADE ENQUIRIES WELCOMED
SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS
RELAY AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELEGTRO-WINDS LTD.

CONTRACTORS TO G.P.0O., AW.RE, LLESB,, BB.C, ETC,

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

WW—099 FOR FURTHER DETAILS
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HOWELL'S RADIO LTD.
MINISTRY OF AVIATION INSPECTION APPROVED

TRANSFORMERS
STANDARD RANGE OR DESIGNED TO YOUR SPECI-
FICATION
0-50KVA, “C” CORE, PULSE, 3 PHASE, 6 PHASE,
TOROIDS ETC.
Driver and Mains Transformer for 20W transistor Amplifiér
(W.W. Nov. 1966).
Driver 22/6 Carr. 2/-
Mains 25/6 Carr. 4/6
*HEATER TRANSFORMERS
6.3v. 1.5 A. 9/6. Carr. 2/-.
6.3 v. 3A 13/-. Carr. 2/6

*MAINS TRANSFORMERS

350-0-350 v. 60 mA., 6.3 v. 2 A. £1/15/-. Carr. 4/6.

500 v.300mA. 6.3v.4A,63v.1A £3/12/6. Carr. 5/6.

500-0-500 v. 0.25 A., 6.3 v. 4 Act., 6. 3v.3 Act., 5v. 3 A.£4/10/6.

Carr. 6/6.

(5:230-5/25v 05A.,63v.,6Act,6.3v.,6Act,5v.6A.£5/5/-.
T

“LOW VOLTAGE
30-0-30 v. 4 A. £2/5/6. Carr. 5/6

15v. 2 A, £1/12/6. Carr. 3/-.
15 v 6 A, £2/1]-. Carr. 4/6.
10 A. £2/15/-. Carr. 5/6.

STEP DOWN TRANSFORMER
Primary 0-415-440 v. Sec. 250 v. 1.5 A. £5/5/-. Carr. 6/6.
*PRIMARIES 10-0-200-220-240 v.

CHASSIS, CABINETS AND PRECISION METALWORK

ELECTRONICS — DEVELOPMENT AND ASSEMBLY

Carlton Street
Manchester 14
Lancashire

Tel: 2263411 & Trunk dialling 061

WW-—100 FOR FURTHER DETAILS

PRECISION

Accurate
components at
competitive
prices

produced
by progressive
tooling and
multiform
methods

JOHN SMITH LTD.

209 SPON LANE - WEST BROMWICH - STAFFS TELEPHONE:WES 2516 (3 lines)
WOODS LANE ' CRADLEY HEATH - STAFFS TELEPHONE: CR 69283 (3 lines)

WW-—101 FOR FURTHER DETAILS

PRESSINGS !

SOLDERING
EQUIPMENT

(n.,d Trade MerA}

FOR FULL INFORMATION
Apply Direct to:
ADCOLA PRODUCTS LTD.
ADCOLA HOUSE
GAUDEN ROAD

LONDON, S.W.4 Telephone:

MACaulay 0291/3

Telegrams:
SOLJOINT LONDON S.W.4
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The safest, quick and handy connector
for electrical appliances

meets an essential need

Measuring only 5in. X 3in. x 1}in. the
MAINS KEYNECTOR is made of non-
combustible urea-formaldehyde. Designed
in modern style and manufactured in
attractive two-tone colour. The unit
eliminates the need of terminating the
mains input lead of any electrical instru-
ment or appliance with a piug. It also
enables more than one instrument or
appliance to be connected in parallel and
used simultaneously. In industry it will
be appreciated by electricalf/electronic
instrument and appliance manufacturers,
where speed in testing is essential.

Colour: Duo-Green. / inc. p.p. A
British and Foreign /

Patents applied for.

Opening

fuse @
clamp — - ses— Close fuse
bared lead \—, housing
from / to supply
appliance Ry power
under to keys.

‘—‘_/"___/, housing
5 ‘ cuts off
appropriate Iamp glows when

1- |
el power to
i keys.
key. nower is applied.

CYBERNAUT CONTROLS LTD., 28-30 Rivington St., London, E.C.2. Tel: 01 739-2763.
WW—102 FOR FURTHER DETAILS

+

NORMA NORMATEST
VIENNA U e

7 "(Q(_ N:Q.&.L-P‘};%.s' ’,-V_
% 40 RANGES FOR:— g TP e

‘;I\»_‘*I fh ¥ o) z';**‘
D.C. CURRENT & VOLTAGE IR, - |
A.C. CURRENT & VOLTAGE

Depress
key,

HOW IT
OPERATES

TO 30 ks
RESISTANCE TO 5 MEGOHMS
TEMPERATURE
OUTPUT
Y Accuracy of Y Sensitivity of NORMATEST The newest small Multirange
2.5% D.C. 20,000 Ohms/volt D.C. MODEL 785 Meter obtainable with a
359 A.C. to 500 ¢/s 4,000 Ohms/volt A.C. specification comparable to

PRICE standard-size multirange

Robust Taut suspended Meter Movement meters.

AVAILABLE FROM:— £1 1 -I 0-0 Ex Stock
CROYDON PRECISION INSTRUMENT COMPANY

HAMPTON ROAD - CROYDON - SURREY Telephone THORNTON HEATH 4025 & 4094

WW-—103 FOR FURTHER DETAILS
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They look good, they sound good,
and, by golly....

Nt

B

=EFT =

Designers and manufacturers of automatic SEND FOR FULL DETAILS OF OUR RANGE OF SOUND REIN-
tape players, electronic church bells, loud- FORCEMENT LOUDSPEAKERS AND TRANSISTOR AMPLIFIERS.
speakers, multi-unit language laboratories, S0 und

pre-recorded tape programmes, schools

sound systems, tape and disc decks, transis- covera ge

torised mains/battery amplifiers, transis- =, o U8 Decibel House, Wellington Town. Road, East Grinstead, Sussex.
torised mixer units, etc., etc. II_I"It ed Telephorie: East Grinstead 21332-3 )

‘WW—104 FOR FURTHER DETAILS
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workmanship

No sealed-off secrets inside a Telequipment oscilloscope . ... it’s all good practical
engineering. Compact as they are, every model is simply and soundly constructed for
efficient operation and easyservicing. From specially developed tube with bright linear
display to individually tested components—every detail in a Telequipment ’scope must
meet the same high standard. There’s no secret about Telequipment ‘Tracemanship’, just
skill in design and . . . . workmanship. See for yourself!

Illustrated is the type D52 double-beam Serviscope*-— £99. Send for a short form cata-
logue of the complete range.

TR TR .
?TELEQmPMEN =
SV P ,%

*Sermscope ts a registered trade mark of

Telequipment Limited - 318 Chase Road - Southgate - London - N.14 - Fox Lane 1166

WWw-—105 FOR FURTHER DETAILS
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Miniature Silicon Planar Switching Diodes

High-speed switching, low-

capacity diodes for computer and

general industrial applications.

1N4148
1N4154

ACTUAL SIZE

General purpose DC and
low frequency
amplifiers and
oscillators.

p | d
Silicon NPN Planar
Epitaxial Epoxy Transistors

] [ |
Audio and relay driver
3 applications and
switching circuits.
Vch max from 25t0 50V.
I [ |
- communications AM or
eV I C e f ; FM receivers.

VHF/RF types suitable for
entertainment and

Silicon NPN Planar Epoxy Transistors

Low-noise pre-amplifiers.

2N3391A
BC150

2N3391
2N3393
2N33%94
2N2823
2N2924
2N2825
2N2926
BC151

2N3402
2N3404
2N3414
2N3416
BC152
BC175
BC180

Brimar can offer immediate delivery of a range of Silicon Planar Devices

-produced for the first time in Great Britain in their new Silicon Planar plant at Brimsdown. The range
includes transistors and diodes suitable for industrial and electronics applications. Thyristors are also
available. Made to uncompromising standards, they are readily available in large quantities at the keenest

prices. Ask for technical details and descriptive literature.
Manufacturers’ enquiries only, please -to :

7 Soho Square, London W.1. Telephone: GERrard 5233
TAS604 WW—106 FOR FURTHER DETAILS
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offers a complete aerial service

(LF to Microwaves)

!

BROADCASTING
POINT TO POINT

n GROUND TO AIR
NAVIGATIONAL AIDS
MARINE AERIALS

MAST AND AERIAL
INSTALLATIONS IN
OVER 200 COUNTRIES

Speciality ranges of the Coubro & Scrutton Companies
LF, MFand HF:  Coubro and Scrutton Ltd.

VHF and UHF: Associated Aerials Ltd.

Microwaves : Precision Metal Spinnings Ltd.

Business Radio: R.T.Masts Ltd.

Telescopic Masts: A. N. Clark (Engineers) Ltd.

e e et i

The Group's products and services include:

Radio towers B Fixed, portable and telescopic masts B Co-axial and open-wire feeders
B Aerials {LF to HF): rhombics, log periodics, dipoles, quadrants, ‘T'-aerials, wide-band
aerials B Aerials (VHF to microwave): yagis, ground plane, helices, dipoles, dishes. Filters.
B Aerial switches B Lead-in panels B Earth systems B Air-cooled transmitter loads up
to 20kW E Termination networks B Propagation surveys M Site layouts and installation.

v COUBRO & SCRUTTON LTD, 430 Barking Road, London, E13
Cables: Coubro London E13 - Telex 25850 - Tel: ALBert Dock 4477

WW—107 FOR FURTHER DETAILS
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breakers The Belling-Leé “Securex™
Miniature Circuit Breaker is a
- precision unit which provides
wlth BIG protection, switching plus a
- clear indication of the circuit
condition. Two basic types are
Advantages available, thermal or thermal-
——— P s /120 NEtiC. Available in many
ratings from 300 mA to 15 A.

FOR FULL SPECIFICATIONS RING ENF 5393
OR WRITE FOR DATA SHEETS E17-E20

I3 RARNCHANIE COMPONENTS

' connecting research to industry

BELLING & LEE LIMITED, GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX
Telephone: Enfield 5393  Telex: 253265
WW-—109 FOR FURTHER DETAILS



72

WIRELESS WORLD MaRcH, 1967

o———

This is the
size of the hig
development
in connectors!

This miniaturised version of the famous McMurdo Red range
provides 26 connections - two more than any other connector of
comparable size - plus improved reliability. Only a quarter the size of
the Red range, the entire REDETTE range has 16, 26, 38 and 52 way
versions. Now available. Moulded in D.A.P., with hard gold-plated
contacts. Current rating 3 amps-per contact, contact resistance
under 10 milli-ohms, minimum proof voltage 1,500 voits peak.

Complete the Reader Reply Card for details, or contact us direct for sample,

NEW REDETTE CONNECTOR

THE McMUROO INSTRUMENT CO. LTO- ROONEY ROAD-PORTSMOUTH
ENGLAND - TELEPHONE PORTSMOUTH 35361 - TELEX 86112

WW-—110 FOR FURTHER DETAILS
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=W .\ ex stock in 7 days

*C.S.A. APPROVED IN CANADA

MM Contactor *MHP Plug-in relay

% 4 pole, 1 amp
* 100 m.il|ion % Snap action microswitch relay
dRelR . % 7.5 amp. 1 million operations

* 2pole 15 amps 1 3" 2‘:'1\000 e . Also available ‘in plug-in
% 5 million operations minimum | SOLDER TERMS version
* 3 pole 7.5 amp * 17/8 each per 1000 - | * T'5 each per 1000

* 5 million ops. min.
* 1274 each per 1000

.Single pole 97 each

2 pole 87= cach per100)

*MKP Plug-in relay | *MK103 MK403P NVEW Plug-in relay

% Single pole 3 amp F ) 7
per 1000 * 1 .mvillion operations @ q % 4 pole3 amp
minimum 1 % 5 million

* 5]11 each per 1000 L operations minimum
* 29" eachper 1000
SOLDER TERMS

% 2 pole 5 amp

* 5 million ops. min.

* 1478 cach per 1000

made to measure
APPROVALS: G.E.G.B. No. 131 & 92 ‘- B.R.
POST OFFICE KRL - U.K.A.E.A.

P.O. 3000 RELAY P.O.600 RELAY| COMPONENTBOARD | CONTACTOR
K700 RELAY

% Manufactured to full i 'y Compact version of
G.P.0. specification, | L BPO 3000 relay

also to - 3
Industrial Standards Contacts up to 10A . - ) voltage 3000-type
Sensitivities N i relay

% Contacts up to 30 amp . down to 30mW Contact up to

Up to 18 contact ¢ 3 30A240V a.c.
springs z Sensitivities down
to 45mwW

PTFE armature
bar/lifting rods

High-current/high-

P33
PLUG-IN RELAY

% Plug-in version
to BPO 3000 relay.
made to measure
for Industrial
Applications % Plug-in component
Contact ratings up board unit for low
to 10A/750V cost, easy
Positive-iock : chassis fabrication

retaining clip 4 1 5" each per 500
30 million £
operations mipimum FROM STOCK

KEYSWITCH RELAYS LIMITED
KEYSWITCH BEiiAW:\4S 120/132 Cricklewood Lane - London - valz . Tel: 01-452 3344

Telex: 262754
WW—I111 FOR FURTHER DETAILS
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ELECTROMQUES HOBBIES MANUAL

supplivg sncl idees

for the  eloctronic
ond radis en(busiast

- 3

wli

I should like a copy of the Electroniques
Hobbies Manual. Enclosed is a cheque/
P.O. for 10/6.

N AME.-

ADDRESS.-

A

Below, we’ve summarised 2 pages from the
Electroniques Hobbies Manual
606 PAGES REMAIN TO BE SEEN (when you’ve got your Manual)

With the new Hobbies Manual, you can
obtain these—and over 11,000 other
items —direct from Electroniques or
through your Local Electroniques dealer!
The service is fast; the range is the
most comprehensive ever offered. And
the components, which are supplied by
85 leading manufacturers, meet every
kind of need—-whether the project is
advanced or elementary!

1 Transistor Coil Packs (Qoilpax)
These silicon transistor units are avail-
able in General Coverage and Hamband
versions. The IF frequency is 1620 Kc/s,
ready for use with our filters and IF
amplifiers as well as existing receivers
as the second IF. The Manual contains
comprehensive technical data and other
useful information on these items.

2 Oscillator Modules

Fully transistorised, these oscillator
units can be used for BFO, VFO or CIO
applications. The BFO units include a
variable capacitance diode as the tuning
element, permitting remote control by
linear law potentiometer. Extremely
stable (better than -002% per degree C),
they have an exceptionally pure oscil-
lator waveform.

3 IF Strips and Filters

Two units are available—one at 1-62 Mc/s
IF for use with Qoilpax, the other for use
at 455 Kc/s as a second conversion {F
strip or as a main 455 Kc/s unit. Both
include a half lattice crystal filter, AGC
control, AM and SSB detection and
BFO injection for CW reception. A
third unit, also at 455 Kc/s uses a
ceramic filter.

4 Power Modules

These small stabilised power units
operate directly from 63V AC heater
supply. Two outputs available: 6-2V at
50mA Zener stabilised, and 9-0V at
70mA MAX unstabilised. Either polarity
can be earthed providing AC supply is
floating.

5 Coils (Stabgoils)

A comprehensive range of transistor coils
is availabte for intermediate frequencies
of 455 Kc/s and 1-62 Mc/s, together with
a complementary range of IF trans-
formers.

Send now for your Manual, on the
coupon above, to this address: Electron-
iques (Prop.-STC Ltd.) Edinburgh Way,
Harlow, Essex. Telephone Harlow 26777.

High-grade components for amateur communications

electroniques

67/4MG
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— _Vortexion

quality equipment

The 120/200 watt amplifier can deliver its full-power at any fre-
quency in the range of 30 to 20,000 c.p.s. for which the response
is accurate within | db with less than 0.2% distortion at 1,000 c.p.s.
Noise level —%0 db. It can be used to drive mechanical devices,
i.e., synchronous capstan or projector motors, etc., for which the
power is over 140 watts on continuous sine wave. A floating series
parallel output is provided for 100-120 v. or 200-250 v., and
additional matching transformers for other impedances are available,
The input is | mW. 600 ohms.

30/50 WATT AMPLIFIER

The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech.
and music or over 30
watts of continuous sine m 2=
wave and the main g e

amplifier has a re- |

|
=

sponse of 30 to 20,000 | ' v
c.p.s. within | db. at l o
0.i1% distortion and il r{
outputs for 4, 7.5, ’(?
1S ohm and 100 volt 4

line. Models are avail- =
able with two, three or
four mixed inputs which —

may be low impedance balanced line microphones, P.U. or Guitar
inputs. Price £70 with 4 mixed inputs.

The |12-way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is
hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its

120/200 WATT AMPLIFIER

e Iy

ELECTROMIC MIXER AMPLIFIER

This high fidelity 10/15 watt Ultra Linear Amplifier
has a built-in. mixer and Baxandall tone controls.
The standard model has 4 inputs, two for balanced
30 ohm microphones, one for pick-up C.C.LR.
compensated and one for tape or radio input.
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output impedance of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous operation either on 19 x 7in. rack panel
form or in standard ventilated steel case.

Size 18 X 74 X 9%in. deep.
Price of standard model £49.

12-WAY ELECTRONIC MIXER

own . mumetal shielded mafns transformer and
metal rectifier.
Also 3-way mixers and Peak Programme Meters.
Price £60.
4-way Mixers from £40/8/6. E

2 x 5-way stereo mixers with outputs for echo

(e.0.0 @00/
099 -09d

chambers, etc., available.

Full details and prices of the above on  request

VORTEXION LIMITED, 257-263 The Broadway,

Telephone: LIBerty 2814 and 6242-3

Price of standard model £98.

Wimbledon, London, S.W.19

Telegrams: * Vortexion London S.W.19"

WWwW—113 FOR FURTHER DETAILS
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Lrcensces of
Cutler-Hammer Ind.,
Nifwanke:, US.A.

switches

Other NSF products: It all possible variations are taken into account, one
LEDEX Rotary Solenoids & Circuit Selectors thousand is a conservative estimate of the number of
UNION- Miniature Hermetically Sealed Relays different switches covered by these two lists. If not
HOLZER Automatic Timing Switches already in your files, we will be pleased to forward one
BRAMCO Frequency Sensitive Reed Re/a)':;{};l or both. Trade or industry enquiries only.
iers

ANl the above are mannfactured nnder exclusive We would also emphasise NSF facilities for the design
licensing arrangements. and development of specialised switches and switch

assemblies and will welcome enquiries.

NSF LTD "THE SWITCH PEOPLE” 31-32 ALFRED PLACE, LONDON, W.C.L
Telephone: Langham 9561 Telegrams: Enesef Telex London Telex: 21907 )
HEAD OFFICE & WORKS: KEIGHLEY, YORKSHIRE. AMEMBER OFTHEWGROUP OF COMPANIES

WW-—114 FOR FURTHER DETAILS
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INDUSTRY 7

4

L

Everywhere Astralux Voltage Stabilising Transformers outperformand outdate conventional C.V.T. systems
HERE'S WHY ASTRALUX V.S.T. IS REPLACING C.V.T. IN INDUSTRY AFTER INDUSTRY:

Better Performance.That means im-
proved Output Voitage Stability—
output voltage maintained within 4-
0.5% for input voltage changes of +
10% — 20%..Even when the voltage
fluctuation is as great as 4 10% to —
80% the V.S.T. will maintain the out-
put voltage to within + 1%. @ Latest
Materials. High temperature (Class F)
materials give optimum reliability and
increased safety margins on operating
temperatures. @ Low external field.
Thelatest techniques in magnetic core
design give improved performance,
coupled with high efficiency, while
still offering low external fields.
@ Stable Voitage—Stable Prices.

ASTRALUX prices remain stable over
long periods, so costing a job ahead is
facilitated with this advanced system.
@®Over10,000models! The ASTRALUX
V.S.T. Standard Range consists of ten
basic models with over a thousand
variations on each. No other manufac-
turer offers such a choice, or can offer
such economical prices. ® Low Cost
Specials. YoucanorderV.S.T. 'specials’

at little more than the cost of standard-

units, Our design department will be
happy to prepare prototypes to your
specification, for incorporation into
equipment under development.
Free illustrated booklet giving full de-
tails of ASTRALUX V.S.T. from

ASTRALUX dynamics limited runsrommes owision - srigTLNGSEA - COLCHESTER - ESSEX - TEL: BRIGHTLINGSEA 251778

WW-—115 FOR FURTHER DETAILS
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Ftexe is the complete list of
Jehtnanix oscilloscopes and

plug-in units now being produced
by our Guennsey factory.

OSCILLOSCOPES

310A
422

422 Mod 1268
502A

515A

524AD

531A

533A

535A

541A

5438

544

5458

546

547

551

555

561A

564

575

575 Mod 122C

581A
585A

dc'to 4 MHz portable

dc to 15 MHz, ac-powered, portable
dc to 15 MHz, ac/dc/version, portable*

100w V/cm dual-beam

dc to 15 MHz

dc to 10 MHz television

dc to 15 MHz

dc to 15 MHz—X100 magnitier

dc to 15 MHz—sweep delay

dc to 33 MHz

dc to 33 MHz—X100 magnifiet

dc to 50 MHz—X100 magnifier

dc to 33 MHz—sweep delay

dc to 50 MHz—sweep delay

dc to 50 MHz—automatic display
switching

dc to 27 MHz—dual-vertical, dual-beam
dc'to 33 MHz—sweep delay, dual-beam

dc to 15 MHz—x-y
split-screen storage
transistor curve tracet

transistor curve tracer with increased

collector voltage
dc to 85 MHz
dc to 86 MHz—sweep delay

w1

k]
545
666
420
350
522
399
452
561
490
522
596
621
676

726
742
1,063
-200
363
430

531
593
716

For detailed information on any of our products, please fill

in reader reply card or write, telephone or telex.

Tektronix

U.K. Limited

Beaverton House - Station Approach - Harpenden - Herts

Telephone: Harpenden 61251 - Telex: 25559

WW-—116 FOR FU
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RECENT ADDITIONS £
422 dc to 15 MHz,
ac-powered, portable 545
422 dc to 15 MHz,
Mod 125B ac/dc version, portable* 666
181 wide-band sampling 451
1A6 ‘high-gain dc differential 95

PLUG-IN UNITS

Z-rxIOMmMO

1A1
1A2
1A6
181
2B67
3A1
383
3576
3T77A
82

high-gain

dual-trace dc

high-gain dc differential
low-level ac differential
wide-band dc differential
wide-band, high-gain dc
fast-rise dc

fast-rise, high-gain
four-trace dc

wide-band, high-gain, dual-trace
wide-band, dual-trace
high-gain dc differential
wide-band sampling
time-base

dual-trace dc to 10 MHz
time-base—delayed sweep
dual-trace sampling
sampling sweep .
dual-trace dc to 86 MHz

SCOPE-MOBILES ®

201/1
201/2

202/1
20272

with drawer and no plug-in carrier

58
104
68
76
76
74
58
84
210
241
130
95
A51
86
181
234
442
261
266

58

with drawer and plug-in carrier for 2, 3,

9, 10 and 11 series
with drawer and no plug-in carrier

62
58

with drawer and plug-in carrier for 1, 80

and letter series

and an increasing range of accessories

*pattery pack available .

N.S.W.

Switzerland.

RTHER DETAILS

For overseas enquiries:

63

EUROPE AND THE MIDDLE EAST: Tektronix Ltd.,, P.O. Box 36,
St. Peter Port, Guernsey, C.I.

CANADA: Tektronix Canada Ltd.,-Montreal, Toronto & Vancouver.
AUSTRALIA: Tektronix Australia Pty. Ltd., 4-14 Foster Street, Sydney, .

SWITZERLAND: Tektronix International A.G., P.O. Box 57, Zug,

All other territories: Tektronix Inc., P.O. Box 500, Beaverton, Oregon, U.S.A,
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THE QUEEN'S
AWARDTO
{NDUSTRY 1968

Marconi IS
advanced
SHace

Britain's first overseas civil satellite communica=
tion ground station has been built by Marconi on
Ascension Island for Cable and Wireless Limited.
Marconi has also supplied Britain’s first three
military space-communication stations.

Marconi space capability is based on long
experience in all the elements required by com-
munication systems via synchronous and random-
orbit satellites-——computers for traffic handling and
aerial direction, highly accurate aerial and servo
control systems, ultra high frequency transmitters
and extremely sensitive receivers. Marconi has a
lifelong experience in planning, designing, manu-
facturing, installing and commissioning complete
operational systems anywhere in the world.

Marconi Myriad
computer—a vital
part of many Marconi
space communication
systems.

Marconi space communications systems

AN ‘ENGLISH ELECTRIC' COMPANY

The Marconi Company Limited, Space Communication Division, Chelmsford, Essex, England LTDfP51
WW-—117 FOR FURTHER DETAILS
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there’s nothing pocket-size about
the performance of GEC’s VHF
pocket radiotelephones...

GEC fm Courier

A fully transistorised 3-channel transceiver designed to be
inconspicuous in use, and allow full freedom of movement. It
gives full operation fitted beneath clothing — microphone and
earpiece-speaker units clip behind the lapels. Silicon transistors
make the Courier extremely reliable, and suitable for a wide
climatic range. Standard rechargeable battery gives 8-hour
shift endurance.

An intrinsic-safety version is also available — the first pocket set
to be granted an Intrinsic Safety Certificate for use in hazardous
atmospheres.

The equipment meets G.P.O. Specification W.6346.

Service: F3 Telephony. Single or two-frequency simplex.
Frequency range (one, two or three channels): 71-5 Mc/s
to 100 Mc/s, or 156 Mc/fs to 174 Mcfs (25 kcfs spacing).
(Other ranges to special order.)

Ambient conditions: Temperature —20°C to +50°C.
Altitude up to 20,000 ft. a.m.s.l. Relative humidity O to 90%.
Dimensions of Transmitter/Receiver: 62" x 43" x 13/
Weight: With battery 23 oz. Less battery 16 oz.

Power Output: Nominally 500 mW or 400 mW.

Modulation Capability: -5 kc/s deviation (maximum).
Sensitivity: 15 dB signal/noise ratio for 1-5uV e.m.f.
Selectivity: Pass Band --7-5 kc/s at 6dB. Stop Band
4-23-5 ke/s at 65 dB min,

GEC am Courier

A fully transistorised 3-channel transceiver for pocket or
hand-held operation.

Service: A3 Telephony. Single or two frequency simplex.
Frequency Range: 68-174 Mc/s Band.

Number of Channels: Maximum of 3 spaced within
+250kc/s of mean carrier frequency. (25 or 50 kc/s spacing.)
Dimensions: 6% x 3% x 13" (7" over controls).
(Including standard battery.)

Weight: 24 oz. (including standard battery).

R.F. Output Power: Adjustable 200 mW to 400 mW.
Modulation Capability: 100% (250 mW carrier). 90%
(400 mW carrier)

Sensitivity: 2uV (e.m.f.) input modulated 30% at 1 kc/s for
13 dB signal to noise ratio and 150 mW output.

Selectivity: Pass band 375 kc/s at 6 dB. Stop band:
-23-5kc/sat 75 dB min. (2 signal method).

A.G.C. Characteristic: Rise in output less than 4 dB for

signal change 2 Vto 20 mV.

For full details of both Couriers, please contact us.

%6C_ \G.E.C. (ELECTRONICS) LIMITED
/ Communications Group

Spon Street, Coventry. Telephone: Coventry 24155
A subsidiary of The General Electric Company Limited of England
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The most satisfying volume

on anybody’s bookshelf
The new LEAK MINI-SANDWICH

The world’s second very low distortion,
piston-action loudspeaker is here! It's the
Leak Mini-Sandwich, bookshelf version of the
first: the Leak Sandwich Loudspeaker that is
used in broadcasting studios throughout the
world for checking the quality of trans-
missions.

Mini-Sandwich Loudspeaker
£27.10.0d. |llustrated

Size 184 x Il x 7in. L

At the heart of both—the new “Mini-Sandwich”
and the "*Sandwich—are the revolutionary SAND-
WICH * cones of the speaker motors. Fantastically
rigid, yet no heavier than conventiona! paper cones,
these unique diaphragms are made of thick poly-
styrene foam, sandwiched in skin-thin aluminium.
They respond with piston-like precision to the
waveform of the voice coil signals. The rigidity of
the Sandwich cone eliminates “ cone break-up,”
the erratic flexing which causes distortion in
other speakers.

Result: a remarkable smooth {requency response,
free from violent peaks or troughs over a very
broad frequency band. Transient response is
excellent.

If space permits there is only one choice: the
Leak ‘“‘Sandwich.”” But If space is a problem you
will find the “Mini-Sandwich” is a superlative
small loudspeaker, designed and made exactly as
the standard *‘Sandwich’™ and the performance is
indistinguishable from the larger model except
for the lowest octave.

“U.S. Pat. No. 3,111,187

Ask your dealer for'a demonstration.

See and hear Leak Hi-Fi
at the
INTERNATIONAL
AUDIO FESTIVAL & FAIR
Hotel Russell
.March 30th—April 2nd

STAND No. 34

Dem. Rooms Nos. 347/348

Sandwich Loudspeaker
£39.18.0d.

Size 26 x 15 x 12in.

THE FIRST NAME IN HIGH FIDELITY SINCE 1934

L E A K H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3

Telephone: SHEpherds Bush 1173 (PBX). Telegrams: Sinusoidal, London, W.3

F_——_—______———_iq

Name .........
Address ......

Post coupon NOW, for fully illustrated folders on
Sandwich loudspeakers, and other Leak Hi-Fi.

..................... R e SRR .. o5 ., S I

WW—120 FOR FURTHER DETAILS
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Now when you buy your Sinclair Micromatic kit, you see every component
instantly in the new sealed polystyrene kit pack. Never before in the history
of radic has any kit been so elegantly presented. Your Micromatic reaches
you factory fresh and guaranteed. Check for yourself at once that every
component is in place in the specially shaped and fitted case. The Micromatic
does not cost you a penny more bought this way. Such is the appearance
and performance of this brilliant new Sinclair design that you will want to
build and use it immediately. There is no other set in the world as small,
MEASURES 127 x 13 115 "x L 2 efficient and dependable as this. _Reception both of home and overseas
programmes often proves much easier than with larger conventional radios.
BEAUTIFULLY STYLED CASE In f:ct,byt_alur Micromatic will virtually play anywhere. It is also available
ready built,

Y AMAZING POWER, RANGE AND SENSITIVITY TECHNICAL DESCRIPTION

The Sinclair Micromatic is housed in a neot plastic case with-aluminium
* NEW cchUITRY front panel and spun aluminium calibrated tuning dial,

Special Sinclair t{ansi;mrs are used in a six-stage circuit of exceptional

power and sensitivity——two stages of powerful R.F. amplification;
* TUNES OVER M-w- BAND WITH double diode detector; a high gain three stage audio amplifier. A G.C.

BANDSPREAD AND A.G.C. counteracts fading from distant stations. The set is poyered by two
FU

Mallory ZM.312 Cells from radio shops, Boots Chemists, etc., for
I/7 each. Plugging in the earpiece included switches the set on, withdrawing switches off.

cALlBRATED TUN'NG DlAl Complete kit in pack with instructions and solder.
@ READY BUILT
GUARANTEED 5 YEARS The Sinclair Micromatic is also available ready built, tested and guaranteed. 79/6

Complete in presentation case with lightweight earpiece.

LL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS @ ALL ITEMS GUARANTEED

b

SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE
Telephone 52996 (STD. CODE OCA 3)

WW—I121 FOR FURTHER DETAILS
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SINCLAIR Z.12

@ 12 WATTS R.M.S. OUTPUT ‘CONTINUOUS SINE WAVE
@ SIZE—3" x 13" x |4
@ RESPONSE—I5-50,000 c/s - IdB

For size alone, the Z.12 marks an important advance in quality
design, for its amazing compactness opens up exciting new vistas
in amplifier use. Combined with this are fantastic power and
superb quality which can provide an effortiess output of i2 watts
R.M.S. continuous sine wave from the unique eight transistor
circuit used. Basically intended as the heart of any good mono
or stereo hi-fi system, the size and efficiency of this Sinclair
unit make it equally useful for a car radio, a high quality radio
with the Micro FM, in a guitar, P.A. or intercom system, etc.
Other applications are certain to suggest themselves to con-
structors. The manual induded with the Z.[2 details mono
and stereo tone and volume control circuits by which inputs
can be matched (and switched in) to the pre-amp. The slze,
performance and price of the Z.12 all favour the constructor
seeking the finest in transistorised audio reproduction—it is in
fact today’s finest buy In top grade high fidelity and many

thousands are now in use throughout the world.

Transistorised mains power unit. Will
power two Z.12's and Stereo 25 with

¥ Ultra-linear class B output and

generous neg. feed back.

% Output suitable for 3, 7.5 and
I5 ohm loads. Two 3 ohm speakers
may be used in parallel.

% Input—2mV into 2K ohms.

% Signal to noise ratio—better than
60dB.

83

COMBINED 12 WATT HIGH
FIDELITY AMPLIFIER AND PRE-AMP

I5 WATTS R.M.S. MUSIC POWER (30 WATTS PEAK)

BUILT, TESTED
AND
GUARANTEED

89'6

For use with two Z.12’s or any hi-fi stereo
system. Finest quality components are
used in its construction, whilst the overall
appearance of this compact de-luxe pre-
amp and control unit reflects the profes-
sional elegance which characterises all
Sinclair designs. The front panel is in

SINCLAIR STEREO 25

DE-LUXE PRE-AMP/CONTROL UNIT

Frequency response
25 ¢fs to 30 kefs +-1dB
connected to two
Z.12's. Sensitivity Mic.
2ZmYVY into 50k{: P.U.
—3mV  into  50k():
Radioc —20mVY into
4.7€). Equalisation cor-
rect to within +1dB
on RIAA curve from.

a a S 50 to 20,000 c/s. Size
solid brushed and polished aluminium  g;n" 5 "24in. % 2%in.
with well styled solid aluminium knobs. Plus knobs.

BUILT, TESTED

AND
GUARANTEED
-,
COMBINED FM TUNER/RECEIVER ' -
Less than 3in. x 13in. x in. and outstanding in every way Z Tr;JrFlsistzl)’rs.. 2 diodesi 't SlNCLA I R
this is a transistor F.M. Superhet which uses pulse counting ow [.F. obviates use of
discriminator for superb audio quality. Low |.F. makes :lee’r‘:tts'vsgd e’,"f'r:’g’.f’m::r:g:é GUARANTEE
alignment unnecessary. Tunes 88-108 Mc/s. The telescopic for alignment after build- Should you mot be campletely
aerial suffices for good reception in all but poorest areas. ing. Set operates from a satisfied with your purchase when
Signal to noise ratio —30d8 at 30 microvolts. Takes stand- self-cantained standard %v. you receive it from us, your money
ard 9v. battery. One outlet serves for feeding to amplifier gqttfry.d A guaronteed will be r'e'funded in full and at
or recorder, the other allows set to be used as a pocket inclair design. once without questio
portable. Brushed and polished aluminium front, spun C kitinc.aerial, FULL SERYICE FAC"JT‘ES AVAIL-
ke . ol P . P omplete X £5 19 6 ABLE. If you prefer not to cut page,

aluminium dial. This is a fascinating set to build which case, earplece and ] - 3 please quote WW367 when order:
gives excellent reception by any standards. instructions g g

I SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE 1

SINCLAIR RADIONICS LTD., 22 REWMARKET ROAD, CAMBRIDGE

I Please send

1 g [ =[] |
SINCLAIR RADIONICS LTD.

22 NEWMARKET ROAD, CAMBRIDGE
Telephone 52731

NAME oot ieeaiens P9 iy T I

for which I enclose cash/cheque/money order

I value £........ . .. d.

- -
-_—-—-—_————_—---—-—-——--—

WW—122' FOR FURTHER DETAILS &
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MINIFLUX TAPE HEADS

SPECIAL OFFER of new MINI-
FLUX HEADS at less than half
price.

All supplied complete with full specifica-
tions and circuit diagrams.

Type LF6.0. Low impedance half-track
mono ferrite erase head with built-in
oscillator coil, List £3, offered at 22/6 each.

Miniflux Type No. VLF4. Quarter-track
stereo ferrite erase head as used on Reflecto-
graph Model B, Simon SP5, Truvox Brenell
3-star Elizabethan FT1., etc. Listed at
£3/10/-, offered at 32/6.

Miniflux Type VKH.4. Quarter-track
stereo rec./play head as used on Reflecto-
graph, Brenell, SP5, Truvox etc. Listed
at 6 gns., offered at £2{15/- each.

Also available. Miniflux full track ferrite
erase heads at 30/- each. Miniflux rec./play
half-track stereo heads, - Type SKN4.
Low inductance 70 m/h, for use with Tran-
sistor Circuits, complete with rear fixing
screws and nuts and mu-metal cover, offered
at 55/~ each.

Closed for Stock-taking and Easter Holi-
days from Tuesday 21st March to Friday

31st March inclusive. Re-opening Saturday
1st April.

Send S.A.E. for full electvical and mechanical specifications of above heads.

LEE ELECTRONICS

400 Edgware Road, Paddington. Tel.: 5521
(Closed Thursdays.)

WW—126 FOR FURTHER DETAILS

the Wyndsor Vanguard . . .
the most versatile

recorder at its price*
offering so many
outstanding features . . .

@ 4 track - 3 speeds
-7in. Spools

@ Separate Record
and Replay ampli-
fiers

Double Play
Sound-on-Sound

Detachable lid
fitted 8" speaker

@ Push button con-
trols

@ Recording meter
and Playback indi~
cator

@ Straight through
amplifier facilicy

@ Bass, treble, vol-
ume and record
gain controls

Tape Monitoring

facility & Many other fea-

tures

Before you buy
anordinary tape
recorder write
for full details of
the Vanguard

* All British
and full value
for money at
only 59 gns.

ond other inc.  1,800ft,
models. LP tape and
Tape manual.
(Less mike.)

WYNDSOR RECORDING CO. LTD. (Dept. wwi)

Wyndsor Works, Betlevue Road, Friern Bariiet, London, N.II1. ENT 2226
WW—127 FOR FURTHER DETAILS
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A.C. MILLIVOLTMETER
By TRANSMETRIX

o T .

vzl

@ SILICON SOLID STATE DEVICES
@ HIGH IMPEDANCE

@ ACCURACY AND COMPACTNESS
@ PORTABILITY (BATTERY POWER)
@ COMPETITIVE PRICE

i For further details and information write for . . .

| TECHNICAL DATA SHEET MVI-300

TRANSMETRIX
ELECTRONIC
SYSTEMS_LTD. "™

‘ Ww—128 FOR FURTHER DETAILS

Ko Higse Lontnce CLEW

'DIACROM SPATULA

The *“ Diacrom " is a metal
spatula upon which diamond
| powder has been deposited
by a special process. No
deep scratchesare possible
because density is con-
trolled and the poiishing
of the contacts is achieved
by a gentle brushing
‘ motion. With coloured
nylon handle for com-
plete insulation and
easy size identification.

@ Grain size 200, thickness 557100 mm., both faces diamonded. For quick
cleaning of industrial selays il switehing equipment, etc,

l © Gruin size 300, thickness 55/100 mm., both iaces diamonded. For smalier
like teleph

HYDE WORKS,
HYDE ROAD,

dlanufactured in France
British Palents applied for

reliys, relays, ete.
@ Grain size 400, thickuess 25/100 mm., one face dizmonded. For sensitive
relays and tiny contacts. Two close contacts fneing each other can be iudi-
vidually cleaned, because only one face of the spatula is abrasive.

‘ Sole Distributors for the United Kingdom

SPECIAL PRODUCTS (DISTRIBUTORS) LTD

| 81 Piccadilly, London, W.l. Phone: GROsvenor, 6482

Az supplied to the War Ofice, U.K.A.E. 4., Eleciricity Generating Boards, Giritish Rasbeays and other
public authorities; also leading electronic and industrial users throughout the Umited Kingdom.

WW-—129 FOR FURTHER DETAILS
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WIRELESS STATIONS B 43/R 220
This is 2 complete mains operated {200-250 v.
50 ¢fs.) transmitter and receiver in one metal
case, size 214 x 124 x 18%in., and weight 90ibs.
They are for fixed frequency operation and
are crystal controlled. Frequencies are be-
tween 60 and 100 Mc/s. and the transmitter
and receiver are not on the same frequency
each using a separate crystal. Technical hand-
books are supplied and it is not very difficult
to alter the frequency of either or both sec-
tions. Transmitter output is 12 wates A.M.,
the receiver has a buiit-in monitor speaker.
There are |4 valves in the receiver and 8
valves in the sender. The whole station is
supplied complete with all cables, connectors,
feeder matching units, headphones, telephone
hand set, a complete set of spare valves for
receiver, transmitter and power unit. (In
addition to those fitted.) Packed in a2 wooden
case (total weight about 200 ibs.). Special
note.—We cannot undertake to supply any
particular frequency under any circumstances.
BRAND NEW. £20. Carr. 50/-.

DISTORTION FACTOR METER
MARCONI TF-142E. " This instrument mea-
sures the percentage of total harmonic dis-
tortion in the fundamental frequency range
100 to 8,000 ¢/s. The lowest scale_engraving
is 0.05%. Will handle 2 watts (continuous)
and will give satisfactory readings with only

I mW input. Mains operated. Output
impedance 600 ohms. Very good condition.
£25. Carr. £I.

V.H.F. SIGNAL GENERATOR
MARCONI TF-80IA. Covers 10 to 300 Mc/s.
{4 bands). DIRECTLY calibrated. Int. Mod.
at 400, 1,000 and 5,000 ¢/s. Attenuvated or
force output. Guaranteed overhauled,
accurate and in perfect working order.
£32/10/-. Carr. £I. :

BEAT FREQUENCY OSCILLATORS
MARCONI TF-195M. Covers 10 cps. to
40 kefs. in two sweeps. 0 to 20 kefs. and
20 to 40 kc/s. Ouput 2 watts into 600
or 2,500 ohms. Panel meter indicates
output voltage. A.C. mains operation
100 to 250 volts. First class .condition.
Fully tested. £20. Carr. 30/-.

EVERSHED BRIDGE MEGGER. 500 volt.
Varley and Loop tests. Complete in leather
case and in as new condition. £35.
MARCONI) “@” METER. Type 329G.
As new condition and in perfect working
order. £65. Carr. 50/-.

BC-221 FREQUENCY METERS -
As new condition complete with erystal
and valves. In perfect working order but
WITHOUT calibration chares. £9/19/6.
Carr. 10f/6. |

MICROAMMETERS
R.C.A. 0-500 microamps. 2zin. circular
flush panel mounting. Dials are engraved
0-15, 0-600 volts. As used in the American

version of the No. 19 set. BRAND

NEW and boxed 15/-. P. & P. I/6.
AR-88 SPARES

Knobs, Medium sijze, Set of 8. 1o/—

Knobs, Large size ........... 5/6

Condenser (3 x 4 mfd.). Post 4/6 12/6

Mains Trans. {L.F.) (postage 9/-) 42/6

AR-88.LF RECEIVERS
A good selection is available for callers at
from £30. Al are in good condition and
are functioning perlectly Reahgned

LABORATORY pH METER

MARCONI type TF.1093/f. Range 0-14 pH
direct reading. Full temperature compensa-
tion. Scale expansion providing discrimina-
tion of 0.01 pH. A.C. mains operation.

BRAND NEW complete with electrode stand
and manual.

Full details on request. £35.

SANGAMO
WESTON
YOLTMETERS
S61. Dual range
0-5 and 0-100 v.
D.C. FSD 1| mA.
3in. scale. Recent
manufacture. ldeal
for schools. Com-
plete in super qual-
ity canvas carrying

case  with test
4 prods and leads.
BRAND NEW. Boxed 32/6. Post 2/6.

WIRELESS WORLD

ADVANCE TEST EQUIPMEN"

H1B Audio Signal Generator ... .. . £30 0
J1B Audio Signal Generator £30 0
J2B Audio Signal Generator ....... £35 0
TT1S Transistor Tester ...... ... ....... £37 10
VM76 AC/DC Valve Voltmeter £72 0
VMT7C AC Millivoltmeter £40 O
VM78 AC Miliivoltmeter (transistorised) .. £55 0
VM79 UHF Millivoltmeter (transistorised). .£125 0

These are current production, manufactured in U.K.
by Advance Electronics Ltd. (not discentinued
models). Showing a saving of approximately 33319,
on nett trade price. BRAND NEW, all in original
sealed carton. Carr. 10/- extra per item. Special
offer of 109 discount for schools and technical
colleges, etc.

OSCILLO SCOPE TYPE 13A

Double beam. Time base 2 ¢/s. to 750 kcfs. Band width up to
5 Mcfs. Calibration markers at 100 kcfs. and | Mc/s. Cathode
follower probe for H.F. testing. Operates from A.C. mains
100 to 250 volts. A completely reliable quality instrument.
Supplied fully checked with all leads, graticule, visor, circuit
etc. £22/10/-. Carr. 30/-.

PCR-1 and PCR-3 RECEIVERS

Brand new condition. 3 wavebands.
PCR-1 860-2080 metres, 190-570 metres, 5.6-18 Mc/s., in-
ternal speaker. PCR-3 190-570 metres, 2.3-7.3 Mcfs. 7.0-
23 Mcfs. required external 3 ohm speaker. External Power
Supply required or can be fitted with internal Mains Power
Supply for £2 extra. Circuit supplied. Fully tested prior to
despatch, £8/19/6. Carriage 10/6. Fuller details upon request.
Brand new external Power Supply Units. Vibrator Unit for
operation from 12 v, car battery, for caravans or boats 156,
or A. C Mains Umts ﬂ Carriage 5/6.

R.F. stage, 6 valves.

PORTABLE OSCILLOSCOPE CT.52.
A compact general purpose instrument with
many unusual features. Size 9in. high, 8in.
wide, 164in. deep. Time base 10 cfs. to
40 kefs. Y plate sensitivity 40 v. per cm.
Tube 23in  Frequency compensated amplifier
up to 38 dB gain. Bandwidth up to | Mc/s.
Single sweep facilities. Operates from A.C.
mains 100-250 volts 50 cfs. Complete with
all test leads, metal transit case, instruction
book and circuit diagram, BRAND NEW.
Tested and guaranteed. £22/10/-. Carr. 10/,

PHASE MONITOR ME-63/U
{AN-URM-69)
Designed to measure directly the phase
angle between two applied audio fre-
quency signals of from 28 to 20,000 c.p.s.
+ 1%. Direct indication on a panel meter.
input can be sinusoidal or non-sinusoidal
from 2 to 30 volts peak. Of recént manu-
facture (1957) by Control Electronics Inc.
and ex-U.S.A. Air Force. In first class con-
dition with handbook. A completeinstru-
ment with 19 valves. £40. Carr. 30/-.

HAMMARLUND SP- 600 JX

20 valve dual conversion superhet receiver covering 540 kefs.
to 54 Mc/fs. in 6 bands. This is a professional quality receiver
of recent design with stability of 0.019% or better. Second
channel rejection 74 dB. down and spurious responses are
at least 100 dB. down, Bandwidth from 200 c/s. to 13 kcfs.
Crystal filter with crystal phasing control. Operates directly
from A C. mains 90-260 v. 50-60 c/s. Original cost £510.
Supplied overhauled and in first class working order. £100.
Fuller details on request.

PRICES NOW REDUGED CINTEL EQUIPMENT.
ELECTROLYTIC CAPACITANCE AND INCREMEN-
TAL INDUCTANCE BRIDGE No. 36601
A modern instrument, all solid state, which accurately measures
the capacity of electrolytic condensers from 0.1uF to |,000u:F
under operating conditions. Leakage current and polarizing
voltage are separately metered. Inductances from 100 mH
to 100 H can also be measured with current up to 100 mA.
A.C. mains operation. Unused with handbook. List Price

£220. Our Price £70.
WIDE RANGE CAPACITANCE BRIDGE. No. 1864.
A matching instrument to the above. All solid state. Mains

Measures from 0.002pF to 100uF.
List Price £250. Our Price £75.

operation. Unused with

handbook.

PULSE GENERATOR. MARCONI TYPE TF.675.F.

Repetition frequency 50 ¢/s. to 50 kefs. Pulse duration 0.15 to
1004 sec. Variable amplitude positive or negative pulses of
up to at least 30 volts peak across a load of Ik or 50 volts
across |00k(). Internal 0.1 and 0.5 sec. delay lines. BRAND
NEW complete with Manual, List Price £125. Our price £45.

LOW FREQUENCY GENERATOR MARCONI TYPE
TF.1382. Frequency 0.0033 ¢fs. to | kefs. in five bends. Sine,
Square and Ramp waveforms. Continuous variable output
from 0-15 volts peak to peak into a2.5k{2 load. BRAND NEW
complete with. Manual. List Price £195. Our Price £75.

DELAY GENERATOR MARCONI TYPE TF.1415.
Provides sweep-delaying facilities when used in conjunction
with the TF. 1330 (series) or similar oscilloscope. Alterna-
tively, it may be used independently as a general purpose
delay generator. Detailed technical specification supplied
upon request. BRAND NEW £35,

Shop hours 9-6 p.m. (9-1 Thursdays).

CHARLES BRITAIN (Radio) LTD.

Il UPPER SAINT MARTIN’S LANE

TEMple Bar 0545
(Opposite Thorn House)
: Open ail day Saturday

LONDON, W.C.2.

Near Leicester Sq. Station,

T.C.C. METALPACK CONDENSERS.
0.1 mfd. 500 v. D.C. wkg. at 70°C. Brand new,
polythene wrapped, 7/6 doz., or £2 per 100.
T.C.C. METALMITE 350 v. D.C. wgk.
0.1 mfd, (CP37N); 0.05 mfd. (CP35N); 0.0l
mfd. (CP.32N) all at 5/6 doz. or 32/6 per 100.
SPRAGUE METAL CASED CONDEN-
SERS 0.0f mfd, 1,000 v. D.C. wkg., 5/6 doz.,
or 32/6 per 100.

T.C.C. VISCONAL CONDENSERS.
8 mfd. 800 v. D.C. wkg. at 71°C. CP
152 v. Size 3 x 13 x 5in. high. BRAND
NEW (boxed), 8/6 each, DUBILIER.
4 mfd. 600 v. wkg. CP 130T or similar.
13 x 13 x 43in. high. BRAND NEW
{boxed), 4/6 each. All post paid.

STANDARD TRANSFORMERS
Vacuum impregnated, interleaved, E.S.
screen, universal mounting. Size 4 x 3% x
24in. ALL BRAND NEW. 24/- each.
Post 4/6.

Type |. 250-0-250 v. 80 mA. 6.3 v.3.5a.,
6.3v. | a, tappedat2a

Type 2. As above but 350-0-350 v.
80 mA
Type 3. 30 v, 2 a., tapped at 12, I5,

20 and 24 v. to give 3-4-5-6-8-9-10 v., etc.
Type5. 0-6-9%15v.4a.|deal for chargers,

LOW .CAPACITANCE BRIDGE

MARCONS TF. 1342. Range 0.002 pF. to
L1k pF.  Accuraey 0.2%. Three terminal
transformer ratio arm bridge allows " in
situ "’ measurements. Internal oscillator
frequency 1,000 cfs. 12 x 17 x 84in. Weight
1S2 Ibs. A.C. mains 200 to 250 and 100 to
150 v. 40-100 cfs.
ABSOLUTELY BRAND NEW.

With leads and handbook.
£45.



86

Gl

RAD

Lasky’s Radio—established over 30 years—offer you the most exciting
-and up-to-date chain of High Fidelity and Electronics Stoves in London
with the largest and most comprehensive stocks in Great Britain.

Qur branches at 207 EDGWARE RD., W.2, 118 EDGWARE RD., W.£2, 33 TOTTENHAM COURT RD..
W.1 snd 152/8 FLEET ST., E.C.4, have huge stocks of everything in the ** World of Electronics,”
—hy all the well-known British, Continental. Amerleau and Japanere manufacturers. Plus'TV.
Hi-t Audiv Equipment, Riuiograme. Record Players, and u fult yange of domea'.!c nppllﬂ.nc'ep.
In addition our 118 EDGWARE RD., W.2, branch, has the widest selection in Great Britaln of Mains
and Transistorised Radios with over 400 different models in stock. Our branch at’42 TOTTENHAM
COURT RD., W.1 is London’s most up-to-date High Fidelity S8onnd Centre.

Hi-FI FURNITURE

Choose from our exiensive range of equipment
cablnets and speaker enclosures by Reccord
Housing, Fisher, G.K.D., Design Furniture, etc.
A full range is in stock to suit all types of equip”
ment, furnishing styles, etc. Complete Inatal-
lations can be supplled to your choice, and our
expert s4afl will be pleased to advise you.

Xt 1—the Lowflex cabinet by
Record Houslng sultable for a wide range of
cquipment Including space for ‘record and lape
storage.

If you cannot call at any of owr branches please send details of your requivements to
our head office and we shall be pleased 10 quote withour obligarion. We operate the
¥ Purchase Tax Free' scheme for overseas visitors. Full H.P. terms available.

COMPLETE SYSTEMS

A Lasky’s * Package Deal ** allows you to purchase the complete Audio S8ystem of your choice at a
“worthwhile cash saving. We shall be plenscd to quote our ** Packawe Deal.” Prices for any selection
of equipment of your own choice. Send us details of your requirements.’ H.P. and Easy Credit Terms
can be arranged on “ Package Deals.”

APE RECORDERS
MAGNAVOX 363TAPE DECKS

The very latest 3 speed miodel—1%, 83, 7% Lp.s-

W% S,

available with either $ track or 1 track head. Fea- ‘]:
turcs include: pause comtrol; digital counter; fast t §
forward and rewind; new 4 pole fully screened in- A - b
ductlon motor; Interlocking keys. 8lze of top plate -

13} x 11 X 5}in. deep below unit plate. For 200/
250 v. A.C. mains, 50 ¢.p.s. operation. New unused and

fully guaranteed.
ek £40,10,0570

LASKY'S PRICE
LASKY'S PRICE i< £13.9.6 7ieesic.

SPECIAL FOR OVERSEAS CUSTOMERS -the new Magnavox-Collaro 363 Deck for 110/125
50 or 60 c.p.s. mains now available, prices ag above. Post to any part of the world, 35/-.

NEW MARTIN TAPE RECORD REPLAY AMPS.

Now available from stock—for use with the Magnavox 363 Tape Deck.

1 track model .. a so00 LASKY’S PRICE £14/19/6 Carriage &

4 track model .. A ...LASKY’S PRICE £15/19/6 Packing 4/ extra
Optional Extra: Control panel escuteheon to tape deck and amplifier controls.

LASKY’S PRICE 12/6. Poat & Packing 2/6.

NEW SPECIAL INTEREST ITEM FOR THé TAPE
RECORDING ENTHUSIAST

FM RADIO TUNER A1004

Made by TTC this unique 5 transistor ¥M Radio Tuner énables you to record
direct any broadcast on the 88-108 Mjc. band simply by plugging the tuner into
your tape recorder. Belf powered by one PP3 type battery the tuner may also
be used with any amplifier, radio or TV having an input for mic. or P.U. It is also
sultable for use with the TTC FM wircless microphone (see Spec. Interest Items)
and a recorder. In metal case, slze 53 X 23 x liin. finished In black and silver.
Large easy to read tuning scale. 18in. fully directional telescopic aerial. Com-
plete with battery, connecting lead with jacks and operating Ins.

LASKY'S PRICE £6.19.6. ;.. ..

§ track

NEW INTERNATIONAL TAPE

FAMOUS AMERICAN MADE BRAND TAPE AT REGORD LOW PRICES
IN CELLO WRAPPED BOXES FULLY GUARANTEED

Message tape, 150ft.
Message tape, 225it.

3in,
3in.
3in.
3lin,
4in.
bin.
5in.
&in.
bin.
53in.

Long play, 1,200it. Acetate. .

. Standard play, 8508t. P.V.C.

. Triple play, 2,4001t. Mylar ..

. Loug play, 1,200it. Mylar .. f
Standard pluy, 1,200it. Acetate 12/6
8tandard play, 1,2001t. Mylar 12/6
Long play, 1,800i¢. Mylar .. 19/6
Double play, 2,400{t. Mylar

Triple play, 1,8001t. Mylar .. Long play, 1,800ft. Acetate. .

Double pliy, 1,800ft. Mylar Triple play, 3,600it. Mylar ..

1/- Post cxtra per recl; 4 reels and over Post Free.

Triple play, 900{t. Mylar ...
Double play, 1,2001t. Mylar
Long play 900it. Acetate. ..
Btandard play, 600it. P.V.C.

7in.

WiRkLESS WoRLD

. 7] LONDON'S LARGEST STOCKISTS
RIS LY 0F Hi-FI AUDIO EQUIPMENT

BY ALL THE WORLD'S FAMOUS MANUFACTURERS

|

ASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVIC

‘MaRrcH, 1967

AMPLIFIERS

S ANSUI We have a full range of this outstanding High Fidelity equip-

ment, including Stereo and Mono Tuners, Ampliﬁ)e,r: and
Tuner| Amplifiers, stereo headsers, loudspeaker systems etc. Please send S.A.E.
Sfor full, illustrated literature and price ltst.

TRANSISTORISED (SOLID STATE) STEREO
AMPLIFIER BARGAINS !!!
MODEL M.S.T.I5

An extremely high quality High' Fidelity
1 i Btereo A e by famous
British munufacturer. Spec.: Output 15 watts
RMS per channel ot 150 (18.5 watts ut 80g);
22 tranststors plus 2 diodes; frequency response
20 ¢fs to 20 ke/s. {distortion better than 0.06%
full power); 5 inputs Mag. PU.1 2 mv., Mag.
PU.22-40 mv., crystal PU 600 mv., Tape
100 mv, Radio.l00 mv.; output imp. 8Q
or 159 per channel; push button filters—LF 20-

” e 40-80 cfu, HF 8-12-20 Kc/s, plus scp. continuous
bass and treble controls; balance control; tape monltor; Btereo/Mono/Reverse selector; input
selector; onjoff/vol. All circuits are individually fuse protected in addition to AC mains fuse. ¥or
100250 v. AC mains operatlon. The whole unit is beautifully engineered and ls housed in o free
standing metal case size 121 x 5} x 10}in. with black/silver control panel (the complete amp,
control unit is easily removable from the case for mounting in & cabinet). All inputs and outleta
are grouped at rear. Original List price 73 Gns.

LASKY'S PRICE 293 gns.
MODEL KT-55

Mude by well-known British manufacturer and incorporyting
the very latest transistor circuitry. Spee.: Output & wutta
per channel; 14 translstors (7 per channel); frequency respone
25 ¢fs to 35 Ke/s at 3 wutts; input requirements P.U. 12 wfv
Radio 80 m/v, tape 80 mv/ (radio and tape luputs are also
suitabie for higher output crystal cartridges); output imp.
8-160 ; bass, treble and balance controie with switching for Mono ur Stereo and tape monitor; outlet
socket for tape recorder. For 115/250 v. A.C. mains. Al circuits are fully fuce protected. Very com-
pact free standing teak cabinet, size 13] x 64 x 4!in.. with brushed aiuminfum front panei; all
inputs and outlets are grou, at rear for eacy access. Original List Price 25 gns,

LASKY'S PRICE  £16.19.6 1 e v

RECORD PLAYERS

AUTOCHANGERS
B-S-R- NEW LOW PRICES

Fully zuaranteed complete with cartridge and stylus.
UAl4 4-speed miins model £4 9 6
TAl6 4-speed mains model £419 6
UAILG 9v. battery model ....... £519 6
UA20 $-speed mains model £519 6

NEW—B.S.R. UAT70 miusirated lett)

4 speed matns autochunger superb modern styling at
anuziugly low price.

LASKY'S8 PRICE £9/10/8 (ex rartrldﬂ

GARRARD AUTOCHANGERS AT LOWEST EVER PRIGES!

Carriage 15/-.

AT60 ...... £101 AlOOO....... . £6 6 0
ATEWK. AL <. .. « - momoars £10 1 A2000., . £6 16 6
3000LM with stereo cartrldge £8 1 GARRARD BASES
7 19 WBL.... £318 3 WB2 .. £5 5 0
CLEARVIEW PERSPEX COVERS
0 WHBL .. £317 0 WB2 .. £5 711

< SINGLE PLAYERS
1} Auto. start and stop. Complete with pick-up
andl crystal cartridge,

TRANSCRIPTION MOTORS
GARRARD 401 .....
GARRARD Lab. 80, le:

GARRARD 8P25 Heavy t/table £10 19
(Garrard SP25°s are ex-cariridge)
PHILLIPS AG/1016 ... £12 12
THORENS TD150 BRAUN PC4L 8tereo £8 19

All other current models available. Postage on all above 5/- extra.

CRYSTAL PICK-UP CARTRIDGES—LOWEST PRICES EVER!

All complete with Styli L.P. and Standard STEREO

THORENS TD135 11
THORENS TDI24 IT . . £40

C%ﬁ?ﬁf le EML with Stereo cartridge £319 6
Craftsman III COLLARO Junior 4-speed £3 9 6
Model B GARRARD BRPI2 .......... £4 7 6

igggg glﬁ,"’g GARRARD SRP10 mains mndl... £4 19 6

LENCO 688 - GARRARD BRP10 batt. mdl. .. £419 6

LENCO GL70 GARRARD 8P25  Light t/table

LENCO G99, entf) £019 g

(1]
6

fully guaranteed. Standard Fitting will Ronette Stereo 0.V. Turnover with 2 sapphires .. 25/~
fit most P.U. Arms and Heads, Post }/- Ronctte Sterco type 105 and 106 with 2 sapphires 25/~
Garrard GC2 . . 17/6 Ronette 8tereo type 105 and 206 with diamond
Garrard GC8 ... 15/ L,P Stereo and supphire standard ............ 35/=
Garrard EV26A 19/6 .

Acos G.P. 87/1 0/ Full range of Goldring and Philips caetridges stocked.

o . 10/6
AND EVEN LOWER PRICES Save Money!

C..Y. Mono 2 sapphires R 4/11
Collaro 2 sapphnw, stereo 15/-

Some of these cartridges are cheaper than styli,

Collel 8CY diamond LP, stereo 10/6
Sonotone 2T'A mono 15/~

WW—130 FOR FURTHER DETAILS
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TRANSISTORISED BARGAINS
& GOMMUNICATIONS SETS

THE WIDEST RANGE AVAILABLE TODAY
| TRANSISTOR PORTABLES ] COMMUNICATION RECENERS]

SUPERB VALUE OFFER—
FAMOUS MAKER'S SURPLUS PORTABLE
TRANSISTOR RECEIVERS MODEL 2105

7 transistor plus 2 diode superhet, 6 waveband port-
jible recelver. Covers the full Madlum waveband
nd Bhort waveband 31-94M d also 4 separite
witched band-spread runges, 13M, 16M, 19M and 25M,
with Band 8pread Tuning. Ali Mullard Transistors and
Dimle. Uses 4 U2 batteries, 5in. Ceramic Magnet, P. M.
E Rpeaker, 500 MV output. Telescopic aertal and Fernite
frod serini. Plastic cabinet, slze 10 x 61 x 3iin.
finished in wmid-fawn with metal trim und car
fhandle.  Fully built and factory tested.

TLASKY'S PRICE £9.19.6

4 U2 Batterles 3/4 extra. Post 5/-.

RUSSIAN BUILT BARGAIN
THE “MICRO COS S~

7 travsistors — tinest Russian design and value (wouid cost
much more i made elsewhere). Full medium waveband cover.
Unique battery charger feature allowa batteries to be recharged
trom AC maina. (Batteries last for ever). Two-colour plastlc
cabinet size oniy 2% x 2§ X 1}in. with fob chwin. Bullt-in
speaker, powerful volume. [deal boys or girls pocket companlon.
Complete with leather zip purse, battery charver. rechargenble

S LASKY'S. PRICE 69/11
SFECIAL INTEREST
TTC B4002 FM WIRELESS MIC.

Highly sensitive—suitable for elther static or inobile nse. Bignal ean be picked
up by any PM radio or tuner which receives Ircquencles between 96-104 Mc/s.
over several haudred yards. Bize only 3 »x 2} lin. (in leather case). Operates
on one PP3 type battery. Complete with neck cord. clip-on dynamic extension
mike (§ x§ x #to.]) and battery.

Post Frec.

I.ASKY'S PRICE 10 GNs' Anywhere in the World.

TTC 13/508. More powerful version of above—salze 7§ x 13 x 3in. Operates o one
PP3 type buttery. LASKY'S PRICE 12 Gns. Port Free. Anywhere in the World.

EXPORT TRANCEIVERS (WALKIE TALKIES)

All fully transstorised, battery opernated with internal speaker and
tAelkscnphs arrial. lhnge \Aﬂe! depending on power of unlt and area.
1

with b pri shown are for pair. Post FREE
anywhere im the world.

TRANSETTE (lllustrnlxed)—ulze 54 x 2! x 1lin. (each unlt), with
carrying straj ... EXPORT PRICE £6/15/0.
PANTAVOX Tk-lm lotmnslswrs size 7 x 2! x 3lin. (each unit).
Comp. with leather case and earphone EXPORT PRICE 25 Gns.
AFCO CB10—10 transistors; batt. level meters; size 8 x 3 x, 1}in.
(each mnit}, Comp. with earphpne and wrist strap

EXPORT PRICE 29 Gns.
STANDARD SRK-22X —slzeonly 5 x 1§ x lin. Comp. with enrphone.

EXPORT PRICE 40 Gus,
MIDLAND 13-1828B—16 transistor high- power model. 2 switched
channels, output and batt. level meters; Ahr ]0; X 3 x 2]in. (each
unit)., Bocket for ext. battery PORT PRICE 79 @ns
MIDLARND 13-120B—11 transistors, 2 thumel with built-in call
bieep. Bquelch control. Bize T x x 1{}iu. Comp. with leather
case and earpiece. .. XPORT PRICE  £386.

o HARADA ” AUTOMATIC CAR AERIAL

Type MO-12. Heavy chrome plate 4 section motorised car aerial for 12 v. operation. Fully suto-
matie cabin coutrolled extension/retraction. Extends to 40in. Complete with screened cable and
fixing instrnctions.  Abgolutely universal fittlng, for all cars with 12 v. electrical system.

LASKY'S PRICE £7.19.6

MISCELLANEOUS

NOW AVAILABLE—OUR NEW BARGAIN BULLETIN. 24 toolscap
pages packed with hundreds of bargains for the “*ham’ and service man — exclusive to Lasky’s
plus ful| Ilet of regular stock items. PRICE Gd. POST FRKE.

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET Bl, GRT 85, GET 86 2/6; 837A., 8i4l’ 3/6; OC45. OC71, OC81D 4/6; 0C44, OC70, OCT74, OC81
(match pair 10v8): 5/6; AF117, OC200 6/6; OC42. 0C43, 0OC73, OC82D 7/6; 0C201, 0C204.

Post 2/6

ITEMSI

Past free.

15/-; 0C206, OC208 19/6; OC28, 24/8; 0C75, 8/-.

TRANSFILTERS By BRUSH CRYSTAL CO. Available from stock.
TO—01B 485 ko/s. 42 ke/a. TO—02D 470 kefa. 41 kefs.

TO—OLD 478 kefs. £ 2 kofs. l Ti—01B 465 kefs. £2 kefs, 9/6 EacH
TO—02B 445 ke/n. 4 1 kefs. TF-—~01D 470 kejs. + 2 kefs. Post 6d.

LASKY'S FOR D.LY. CONSTRUCTION BARGAINS
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LASKYS

ADIO

MODEL KT 320 KIT

Supplied in sub-Assemblies for easy building.
Covers ranges from 540 K ¢/s. to 30 Mc/s. Ham Band
s provided with a scale for direct reading and can
also be band spread. 9 valves. Facilities: A.N.L.
A.V.C. and M.V.C. Q Multiplicr nlso scrves s
B.F.0. H.F. stage and two 1.F. stages ensure high
sensitivity and selectivity (all coils and 1F.s

are auppl(ed -pre-aiigned). 2 Aerial Sockets, Stand-
by position for use with a transmitter 8 meter
Atted. 200-250 v. A.C. malns. Steel cablnet, grey
crackle finlsh. Bize 16 x8x10in. Dlal 12x 4in.
all parts new and fully guaranteed. Complete with full construction data and operating manual.

LASKY'S PRICE 25 GNS.  seih 2% mriieuminsh it e e
NEW MODEL SR 150

Covers full medium waveband and 1.6-4.4 Mc/s.
4.56-11.0 Mc/s. and 11.0-30.0 Mc/s. in separate
switched band spread ranges. Tvo aerials are fitted
an Internal loop and externul telescopic. Controls
include: B.F.0. Sensitivity. C.W. N.L. tone
switch recelverjstand-by. B. meter. Easy to read
illuminated dial with logging scale. For 200/250 v.
A.C. 4 valve plug rectifier. Fitted with internal
speaker and sucket for phones or external spenker.
Cabinet size 13} x81 x3lin. Complete with fuli
instruction manual.

LASKY'S PRICE 16 Gns.

TILL A FEW AVAILABLE FULLY BUILT
MODEL HE30 32 Gns. MODEL HE40 18} Gns. MODEL HES0 59 Gns.

H.P. Teruw available Post, 10/~

NEW! LASKY’S CLEAR PLASTIC PANEL METERS

Precision made in Japan by HIOKI. Each meter boxed
and fully guaranteed with all fixing nuts and washers. doremm
Sizes are of front panel. X 7

Add 1/6 post on each.

TYPE KR-52 3 % 2}in, (iltustrated).

5 mA DC
300 V DC
500 uA .
1 mA 8 Meter
TYPE MK 38A 2in. square

A 25/~

5 mA DC 25/~

300 vV DC 25{-

500 A .. e EE 51~

1 mA B Meter 1mA B Meter ........counmoennn 35/-

TYPE KR 65 31 x 3in. TYPE MK-85A 3in. Squﬂre.

1 mA 36/- 1 ma
5mADC B . 85/- 5mADC .......
800 V I8 chna68 00 6an000 it 35/- 300 V DC
oo ccodp . 4218 560 A
l mA u \l(—ter = 39/6 1 mA B M«-u-r noc
THE “ MINI- LAB ” MULTIMETER

A real mighty midget offering 7 difhrent tert factlities—ruggedly built
and simple to use. 4 wott 5% ranges 10082, 1K, 10K,
100K and 1 Megohm. Capacitance: 5 ranges .002—1 mfd. at 600 v. and
10 mtd. (electralytic) at 350 v. RF Signal Generator: 455—700 Kcfn. at
35 mV. Audio Generator 400 cfs. at 35 m.v. AC/DC voltmeter: 4,000
O.P.V., ranges 0-15, 50, 150 and 500 v. RF Field 8trength: 1--140 Me¢/s.
T¥mpact resistant plastic cabinet size only 6x 3} x2{in. Complete with
test leads, 10in. telescopic aerial (for RP field) and battery.

LASKY'S NEW LOW PRICE 89/6 rocom
NOMBREX TEST EQUIPMENT

MODEL 27 TRANSISTORISED SIGNAL
GENERATOR (illustrated)

Wide range—150 kc/s. to 3500 Mc/s. Accuracy better than 2%,
Direct calibration. A¥. RF and MOD. Battery operated. Light
weight and strongly made. Complete with test ieads and batt.

LASKY'S PRICE £10.16.9 poct Free.

MODEL 63. Wide range AUDIO GENERATOR
10-100 Kc/x. £17/1,9 complete with battery.

MODEL 66. Wide range INDUCTANCE BRIDGE
1uH to 100H in 4 ranges. Measures Q, £18/6/9 compuw wit
POWER SUPPLY UNIT 1 to 15 « 0.1 amp. 200/250 v. AC. mains.
MODEL 62 RESISTANCE GAPAGITV BRIDGE £9.6.9 complete with battery.

HIGH QUALITY TEST METERS Couriets with ot leads ond bais.

baltery.

£6.14.6

ré%ll)go%wo t} 1:' N P-1 2,000 O.P.V. £212 6
THKo500 50,000 O.P.V. | .. P-3 4,000 O.P.V. £ 2 6
200-H 20.000 O.P.V MT-558 50,000 O.P-V.. £1019 6

Complete range of Avo and Taylor Mcters in stock

FOR
EWS
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ASKYS

THE SKYROVER DE LUXE

7 transistor plus 2 diode superhet, 6 waveband portable
receiver covering the full Medium Waveband and Short
Waveband 31-94M and also 4 separate switched band-
spread ranger, 13M., 16M., 19M., and 25M., with Band
8pread Tuning for n.ccm:sﬁe St.mon Selectlon The coll
pack and tuning heart is letely factory

wired and tested. Tie remaining assembly can be com-
pleted in under three hours from our casy to follow, stage
by stage instructions. Superhct, 470 Kejs. All Mullard
Teansistors and Diode. Uses 4 U2 batteries. 5in. Ceramic
Magnet P.M. Speaker. Easy to read Dial Beale, 500 MW
Qutput. Telescopic Aerial and Ferrite Rod Aerial.
Tone Circuit is incorporated with separate Tone Control
in addition to Volume Control. Tuning Control and
Waveband sclector. In a wood cabinet, size 114 x 63 x 3in.
covered with a washable material, with plastic trim and
carrying bandle. Car aerisl socket fitted.

H.P. Terms: 60/- deposit and Total H.P.P,
11 monthly payments of 12/9. £10/0/3.

Four U2 batts. 3/4 extra. All components avail. sep.

Can now
be built for

Post
bf- extra

£8.19.6

Dats 2/6. Refunded i you purchase parcel.
LONG WAVEBAND OOVERAGE AVAILABLE FOR THE SKYROVER DE LUXE

dditional circuit

This is in addition to all existi
ponents with construction data. Only 10/- extra.
already constructed.

LASKY’S MINIATURE
TRANSISTOR AMPLIFIER
MODULES

Incorporating the very latest circultry to provide high
sensitivity and good gquality In conjunction with
extremely small size and cowmpactness. High quality
Newmarket trnnslstors used throughout. All designed

Add 1/- P. & P. on each.

simple 4

of the 1100/1950M band (Including 1500M, Light
Medium and SBhort wavebands. All neceseary coms
Post Free. This conversion s suitable for receivers

to operate on 9v. miniature battery.
E C1. 3 translstor. Input sens. bUmV.
output 150mW, output Imp. 4002, size 2 x 1x Ji PRICE 27/6
TYPE LRPC 2. G transistor. Input seps. ImV., output 330mW, cutput imp. 150, size ‘21 x l{ xiznln
E 22/6
TYPE LRPC3. § transistor. Input sens. Smv. ., output 400mW, output imp. 1302, size 'M x li X 3in.
ICE 25/~
E LRPC 4 5 mmahwr Tnput sens. lm)mV outpnc 330mW. o\ltput imp..160)
s!ze 23} x13x PRICE 22/6
LRPC 5.

5ix12 xlin.. PRICE 59/6

TYPE LRPC 6. T:Ape reconl/pluyb.u . (o
erase head). Output 750mW, output imp. 8. SIze 4} x2 xlin.

FULLY ENCAPSULATED MODULES
8pecial function modules—all one size 1§ x 1x1}in. Complete with detailed function and instal-
lation instructions. Send S.A.E. for specification aheets
TYPE PA-1, Public address amp. for use with carbon, crystal or Dynamic
microphones. 30 OULPUE IMP. .. .. ... uin e LASKY'S PRICE 30/~
TYPE GR-1. vid power to fill average
LASEY’S PRICE 30/-

roorn. B outputimp. ... ... i
TYPE €o-1. Morse code practice oscillator—for use with morse key nnd

... LASEY'S PRICE 20/-
m
. LASKY'S PRICE 22/6

L4
. LASKEY’S PRICE 39/6

{} speaker
TYPE MT-1. Metronome umdule-—providcs audible and visual |
30 to 240 beats per minute (for use with 30 speaker) ........

SINCLAIR SUPER MINIATURES

We stock the complete range.
Write for details of packaye deals,

The Micro 8 minjature radio .... £2 19 6 THE Z-12 12 watt amp. and pre-
THE MICRO-FM (tuner/receiver) £5 19 amp., fully bullt ... .o.....t 9 6
THE X-20 20 watt P.W.M.amp. £7 18 6  STEREQ 25 pre- A control
PZ-3 POWER PACK, jor Z-12.. £3 18 6 unit, fu]ly built. . 5 £919 8

TAPE DECK MOTORS

High quality tape deck capstan motor made by E.M.I. Holland. Bi-direc-
tional. Blze 4in. dia. x 2in. high, Iin. X }in. spindle.

Wi‘REEE’SS WORLD

CONSTRUCTORS’ BARGAINS
g & SPECIAL INTEREST ITEMS

STOCKS ALWAYS CHANGING-1,000's OF BARGAINS

MagrcH; 1967

SPECIAL INTEREST ITEMSH1

RECEIVE STEREO BROADCASTS NOW !}

THE LATEST “KUBA” IMPORTED AM/FM
STEREO RADIOGRAM : :
CHASSIS

Long, medium and short wave-
band coverage, plus V.H.F./[F.M.
Piano-key* wavechange. Separate
flywheel tuning on A.M. and F.M.
Bass, treble and balance controls.
Magic-eye tuning indicator. Fer-

te rod aerial. The very latest
printed circuitry. Qutput: § watts
per channel. Provislon for multi-
plex. 5 valves: llne-up: ECC85, ECH801, ECC83. ELLSO, FAFS0L. Full vision tuning scale size

21 x 6in. Overali dimensions 21 X 61 x 8in. I.ASKY S PRICE 29% GNS. (ll‘-:;l.nge

Made to the very highest standards.
NOW AVAILABLE — MULTIPLEX ADAPTOR 7 GNS. exira

ARMSTRONG EQIIIPMENT

All the latest models in stock—
H.P. Terms available.

Model 227M £40 1 6 £29 18 9
Model 223 31 0 6
Model 227 £52 15 0 Te0 £2312 6
Model 226 61 0 P.C.U. 25 Stereo £21 0 0
Mode) 222 £98 15 0  Optlonal cases .. £310 0
Model 224 £25 "2 3  MB Stereo Multip £1410 0O
Model 221 £3510 0O M12 Stereo Multlplex Dccoder £15 7 6

SPECIAL PU RGHASE-—UHF/VHF/TV TUNERS

Well known British makers’ surplus stocks. Now available for the first time to the
Home Constructor. Add 2/6 Post and Packing on exch.

VALVE UHF MODEL (illustrated)

In metal case, size 4x6x1]in. Fully tunable—complete with PC8G and PC88
valves. LASKY'S PRICE with valves 29/8. Without valves 12/6.
TRANSISTORISED UHF MINRIATURE MODEL 1

Shielded metal case, size only 3% x13 x din. Fully tunable—complete with two
AF 139 transistors. LASKY'S PRICE 30/6.

TRANSISTORISED UHF TUNER MODEL 2

Shielded metal case 37 (plus gpindle) x 23 x 13in. Fully tunable with elow motion
drive. Complete with two AF186 transistors and leads. LASKY'S PRICE 25/~
TRANSISTORISED VHF TUNER

Sub-miniature turret type fitted with 12 sets of coils and 3 Mullard AF102 tran-
sistors. In metal cuse, 3 x1} Xx2}in. LASKY’'S PRICE 37/6.

TREMENDOUS BARGAIN !
TV UHF TUNER AND If AMPLIFIER PANEL

Model No. 89384 made by famous manufacturer as standard
conversion unit to 625 line reception (BBC 2) for 19in. and 23in.

405 line (convertible model) Cossor, Philips, Peto 8cott and Btells
P television recuvers ’.l'he u ts are boxed bmnd new and fuﬂy

and
instructions. To eﬂect eonverslon on the sets mentluncd above
you need only & pair of plicrs and a screwdriver! The units are
ﬂtwd with 7 Mullard valves—PCF80 X 2, EF185, EF184, ECC82,
'C86, PC88, Bize of units: tuner 74 X 4 X Bin., IF panel on X
4‘In pliuu«l circuit board x 2{in. deep. Complete with all leade,
screws, washers, etc.  ORIGINAL PR!UE £1010/-.

LASKY'S PRICE 49/6 ro -

TREMENDOUS VALUE IF BOUGHT ONLY FOR THE VALVES AND COMPS.

MARTIN HI-FI AUDIOKITS

Using specially developed clrcuits, the very latest and printed cirouit
fully checked and tested before ieaving the factory.
KIT

these kite arc all

Y 5-stage Matching Input 8elector Unit ...... .... LASKY’S PRICE £276

I.ASKY s PRICE 1 5/1 1 Post 3/6. KIT 2. Pre-amplifier with volume control ................... LASKY'S PRICE £1/17/6
KIT 3. 3-Channel Mixer, with plug-in adaptors for lndlvld\lnlly

matehing cach circuit. Adaptors §/6 each . LASKY’S PRICE £3/19/6

TAPE POSITION INDICATOR KIT 4. Pre-amplifier with tone/vabne control stages. .. LASKY'S PRICE £32/6
Open type—as used by most makers. With re-set knob. DIGIT 7/8, 4 DIGIT 10/6, post 9d. each. g; g }f:):';‘: :“:;‘; &:::eﬁ:p{}ﬁﬂ o - o usg 8 Pg{gg ggﬁg}g
KIT 7. 15 ohm version of Kit 5. . LASKY’S PRICE £6/12/6

Hi-FI TAPE RECORDER HEADS KIT 8. Power supply for Kit 7 . LASKY'S PRICE  £2/15/-
UNIT 15. FM Head . LASKY’S PRICE £5/12/6

% track Stereo record/replay Tape Heads. High Imp. Bize 7/18in. wide x 3in. high x §in. deep. Fising § UNIT 16. IF Amplificr Strip (FM). LASKY'S PRICE £5/7/6
f by single 8 B.A. screw. New and unused. LASKY’S PRICE 25/-, Post free. UNIT 17. Drive Assembly and Controls (l‘\l) IS LASKY'S PRICE £1/17/6

ALL MAIL ORDERS AND CORRESPONDENCE TO OUR HEAD OFFICE:—3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.I.

207 EDGWARE ROAD, W.2,
118 EDGWARE ROAD, W.2.
33 TOTTENHAM CT. RD., W.1.

All the above branches Open all day Saturday.

Tel: PAD 3271
Tel: PAD 9789

Tel: MUS 2605
Closed | p.m. Thursday

ASKY'S FOR SPEED

Tel:STE 4821/2

42 TOTTENHAM CT. ROAD, W.1. vei:ran2sm
152/3 FLEET STREET, E.C.4. ve: ric 2833

Both the above branches Open all day Thursday. Close | p.m. Saturday,

ALL MAIL ORDERS TO 3-15 CAVELL STREET, E.I.

MAIL O ER SERVIC

WW—132 FOR FURTHER DETAILS
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EDDYSTONE COMMUNICATION RECEIVERS

For the professional or Amateur user who likes the Best.

Commu-m'cation receiver at a moderate price. MANUFACTURING
STANDARDS OF THE HIGHEST ORDER, 8 B8A valves Superhetero-
dyne circuit, - FREQUENCY RANGES:

Rangel ...... 12.4—30 Mc/s Range 4 ....1.12—2.58 Mc/s
Range 2 ......5.2—-12.9 Mc/s Range 5 ....480—1,150 kc/s
Range 3 ......2.6—6.1 Mc/s " 3
Ranges 4 and 5 includg the International Distress Frequencies,
Model No. Cash Price Model No. Cash Price
EC10.............. £48 0 O 'EB35 .. .... 860 6 3
8a0C ............ %66 0 O ....£8133 0 O

BAT2... ...,

You can pay by 9 equal monthiy payments without
any extra charge.
Please write for current rates. A 4d. stamp wil! bring you these and a full
range of Eddystone Literature. THE WORLD'S FINEST SETS.
Uarriage paid per passenger train, SATISFACTION GUARANTEED

SEND FOR LITERATURE T0
The Eddystone
———e

Specialists

SERVICES LTD.

49/51 COUNTY ROAD
LIVERPOOL, 4

Telephone: AINTREE 1445 ESTAB. 1935

8 WATT PUSH-PULL O.P.
AMPLIFIER £5.5.0 (6/- Carr.)
200-240 A.C. mains. Bass, treble and vol.
controls. E780, ECC83 and 2.-EL84's.
Chassis 123} x3}in. With o.p. trans. for
2-3 ohm speaker. Front panel (normally
perewed (o chassis) may be removed and-used
us flying pamel, With cream/black control
panel whaole length of front chassls.

STEREO-AMPLIFIER 2 x 4 WATT
Valves ECCS3, 2 x EL84, on printed circuit approx. 4x4in. Neg. feedback. Controls
vol., treble, baas) on separate panel, 4} x 5in. Beparate power pack with rect., doubie
wound maios trans., connection socket, etc. Bupplied fully wired and tested with two
0.P. transformuers for 3-ohm speakers, only £5/10/- (7/6 P, & P.). Two speakers, 8in.,
3-ohm for 9Q/- each, post paid, if ordered with above Amp.

DECCA Deram Btereo Cartridge (latest type Blue Tip), £3 (List 24/1/6). Post 2/-.
ORP 12 Gell, 8/- (post 1/-).

“ SUPER SIX” LW, & M.W. TRANSISTOR RADIO

Cablnet vinyl covered, two tone 11x7!x34in., 6 transistors and diode. Buperhet.
6 x 4in. speaker. Printed circuit with component positions on reverse, Ferrite aerial,
350 mW outpat. Booklet 2/-, Complete set of parts £4 (5/- post). -P.P.9 bat., 3/9.
tully built £6/7/8. Carr. paid.

NEW 6 PUSHBUTTON STEREOGRAM CHASSIS
M.W., 8,W.1, 8.W.2, V.H.F., Gram., Btereo Gram. Two separate channels for Stereo
Gram,, with balauce control. Als operates with two speakers on Radlo. Chassis size
15X 7 X 6}im. high, Dial cream and red 13x3in. Valves ECC85, ECHS1, EF89, 2x
ECLS6, EM8¢ and Rect. 190-560 M; 18-51 M; 60-187 M; 86-100 Mc/s. Price £19/19/-
carr. paid, or £6/13/- deposit and 5 monthly payments of £2/16/6. Total H.P. price
£20/15/6. Cream moulded cseutcheon included. Carriage to N. Ireland 20/- extra.

TAPE AMPLIFIER FOR MAQGNAVOX TAPE DECKS
—2or 4 TRACK (4 TRACK 25/- EXTRA)
Chassis 12} x 5§ x 4{in. high. Plastic front panel “gold” finish—12§ x 4}in., 200-250 A.C.
Record/Plagback amp. switch; OfffOn-Tone; Vol/Mic.; Vol/Gram; Mic. Input; Gram.
lnput; Mouitor; 8peaker Sockets. Valves 6BR7; 12AX7; EMS84; EL84; 6X4. Beparate
powerpack. Complete amp. and power pack, £8/17/6 (plus 7/6 P. & P.).
REXINE COVERED CABINET (TAN). 16! x 17 x 9iin. high with sloping front for amp.
Complete with two tweeter speakers, special adapting brackets for Magnavox Deck,
85/~ (8- carr).
3-SPEED MAGNAYVOX 2-TRACK TAPE DECK £10/17/6; 4 Track £12/15/-. Complete
Recorders (with speed compensation). 2-Track £29, 4-Track £32 (carr. 25/-). Worth
£10 more, om normal retail prices.
Bend 6d. for 20-page illustrated catalogue.
Bulk enquiries invited for Export.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, HANTS. Aldershot 22240. (1 min. trom station and
buses. Closed Wednesday afternoon.

_eatulogue of vilves, and

BENTLEY ACOUSTIC
CORPORATION LTD.

38 CHALCOT ROAD, CHALKX FARM, LONDON, R.W.1
THE VALVE SPECIALISTS Telephone PRIMROSE 9090
47 NORFOLKX ROAD, LITTLEHAMPTON, SUSSEX. Littlehampton 2043
Please forward all mail orders to Littiehampton
ALL GOODS LISTED BELOW IN STOCK

DA2 5/9 | 10C2 12/~ | DF97 10/~ | EL85 7/6 | PY88 7/3 MIDGET
0B2 8/- | 1oD2 11/8 | DH76 3/6 | EL86 7/3 | PY800 6/- l SILICON
0Z4GT 4/3 | 10F1 9/9 | DK40 10/6 | EL91- .2/6:| PY8ul 6/3 RECTI-
1A5 5/- | 10F9 8/- | DK91 4/~ | EL95 ~ 5/- | QP21 §/- FIERS
JATGT 7j- | 10FI8  7/9 | DK92 76 | ELL80 14/- | QQV03/10 Type
1C6 4/9 | 10P)3 12/- | DK96 7/6 | EL822 296 30/~ BY100
1D6 6/6 | 10P14 13/- | DL94 §/- | EM71 14/- | QV04/7 7/- Output
1D8 9/6 | 12A6 2/3 | DL98 8/9 | EM80 5/9 | R10 15/- 260 v. at §
1H6GT 6/9 | 12AC6 8/8 | DL810 10/6 | EM81  6/9 | R18 34/11 amp.
114 2/3 | 12AD6 9/6 | DM70 8/~ | EM84 5/9 | R18 9/8 No larger
1LDS 4/- | 12AE6 8/- | DM71 9/ | EM85 11/- | R19 6/9 | than a shirt
ILNG 4/8 | 12AT6 4/6 | DY86 6/3 | EM87 6/6 | RK3¢ 7/6 button
INSGT 7/8 | 12AT7 3/6 | DY87 6/3 | EYbL 5/6 | 8P6) 2/- 8/8 each
184 5/~ | 12AU6 5/9 | ESOF — | EY81 243 | T4l 12/6 TRANS-
1T4 2/6 | 12AU7 4/8 | E80CC 33/~ | EY83 9/3°| TDD4 7/8 SISTORS
1u4 5/8 | 12AV6 5/9 | E83F 24/- | BY84 9/6 | TH233 6/9 AND
1Us 5/3 | 12AX7 4/6 | E88CC 12/~ | EY86 , 58 | TP22 &- DIODES

2021 5/6 | 12BA6 5/3 | E180CC 8)- { EY®7 5/8 | TP26 5/~ | AA129 3/-
2X2 3/~ | 12BE6 4/9 | E180F 17/8 | EY88  8/9 | TP2620 2/8 | ACLO7 14/6
3A4 3/9 | 12BH7 6/- | EAG0 1/8 | EYBl  3/- | TY8F1L/10 | ACII3 7/-
3A56 8/- | 12E1 16/9 | EA76 13/~ | EZ40 8- 8{‘1/14 718 | AC127 9/6

6 =

3D6 3/ | 12Kb6 10/ | BACOL 3/3 | EZ80 8/ | Ul8/20 6/
3Q4 53 | 12K7GT 3/6 | EAF42 7/6 | EZ81 4/3 | UlS  48/8 | AD149 17/
3Q5GT 6/6 | 12K8GT 7/9 | EB4l 4/8 | FC4 8/ | U22  5/9 | AF102 18/-
384 4/3 | 12Q70T 3/6 | EBY1  2/3 | GZ33 12/6 | U2 11/~ | AF1l4 8/8
123A7GT6/S | EBC33 6/~ | GZ34 10/- | U2  3/6 | AF116 8/
SU4G  4/9 | 128C7 4/- | EBCAl 7/3 | GZ37 14/6 | UL  8/8 | AFll6 7)-
5V4G 8/~ | 128K7 3/- | EBCS1 6/3 | HABCS09/3 [
HL41DD U35 16/6 | AF118 18/8

523 7/6 | 13D3 9/~ | EBF83 7/3 19/6 | U37 34/11 | AF124 9/6
524G 7/8 | 14H7 9/6 | EBF89 5/9 | HL42DD 45 15/8 | AF125 9/-
6ABG  5/9 | 1487 19/6 | EBL21 10/3 19/6 | U76 4/6 | AF126 8/8
6AGS  2/6 | 19AQ5 7/ ECS2 4/3 | HN309 26/6 | ULOl 19/6 | AF127 8/6

3
6AG7  5/9 | 20D1 10/- | EC54 6/- | HVR2 B8/9 | Ulol 10/8 | AF139 27/8
6AKS5 4/9 | 20D4 20/6 | EC868 11/8
6AM4° 16/8 | 20F2 11/8 | EC88 10/8
20/1 | Usol 12/6 | BY213 11/8
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8AVE  5/6 | 20P3 16/~ | ECC32 4/6 | KT61 12/~ [ U404 /- MATI101 8/8
6B8G  2/6 | 20P5 18/~ | ECC23 29/1 | KTé3 §/9 | US01l 18/~ | MATI120 7/9
GBAG  4/8 | 25A6G 7/6 | ECC34 29/6 d MATI121 8/8
8BES 4/ | 25L6 4/9 | ECC356 4/9 | KTW61 4/8 | UABCS0 §/3 0Ab 8
6BH6 53 | 25Z4G  6/6 | ECC40 10/~ | KTW62 5/6 | UAF¥42 79 0A10
8BJG 5/8 | 23Z6GT 8/- | ECC81 3/6 | KTW63 5/6 | UB41 10/6 0A7T0  3)-
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6BQ7A 768 | d0C1 8/6 | ECC82 4/6 | MHLD612/6 | UBC4]1 46/6 OA73  3/-
6BR7 8/3 | 30Cl3 10/6 | K 3 4/8 | MUl4 4/8 | UBCSL 6/8 OAT8  3/-

6BR8 8/- | 80C17 11/8 | ECC84 5/6 | N37  23/3 | UBFB0 5/6 | OA8S1 g/-
6R87 16/6 | 30C18 7/8 | ECC85 5/3 | N78  38/4 | UBF89 5/9 | OAB6 /-
6BW6  7/6 | J0K6 10/~ | ECC88 8/9 | N108 26/2 | UBL21 10/9 | OA86  4/-
6BW7 5/- | 30FLI 10/- | ECCi89 9/- | N339 25/- | UC2

6Co  10/p | 30FLI213j- | ECC80715/- | PABCSO 7/8 | UCC84 B/~ | 0A9l  3)-
6CD6G 22/~ | 30FL1410/9 | ECF80 7/- | PC86  8/8 | UCC8s 6/6 | OA95  3/-
6CH6  6/- | SOL1 56 | ECF82 66 | PC88 8/
6CW4 11/~ | 30L16 12/8 | ECF86 86 | PCO5  6/9 | UCH21 8/~ | QA202 3/-
6D3 7/6 | 30L17 116 | ECF80424/- | PC97  6/3 | UCH42 8/6 | OQA210 9/6
6ED 9/6 | 30P4 10/- | ECH21 10/- | PC900 9/ | UCHSL 6/- | OA211 13/8
6F1 96 | 30P12  9)- | ECH35 6/ | PCC84 5/8 | UCL82 7/3 | OAZ20012/-
6F6G 3¢ | 30P19 10/- | ECH42 86 | PCC85 6/9 | UCLB3 9/- | OAZ202 8/
6F13 39 | 30PLl 13/6 | ECHB1 5/6 | PCC88 10/6 | UF41  7/9 | OAZ203 9/8
6F18  7/¢ | 30PL1313/8 | ECH83 7/6 | PCC89 10/6 | UF42 4/9 | OAZ204 8-
6F23 9~ | 30PL1413/8 | ECH84 9/- | PCC189 B/8 | UF80 6/9 | OAZ210 7/-
6F24 10/~ | 30PL1513/6 | ECLB0 6/- | PCF80 6/8 | UFS6 7/8 | OC19 25/~
6F25 10/~ | 35A5 15/- | ECL82 /3 l PCF82 6/- | UF86 9/~ | 0C22 20/~
6J6G  3/9 | 35L6GT 6/3 | ECL83 10/- | PCF84 8/6 | UF89 5/6 | 0C23 387/8
636 3/)- | 35W4  4/6 | ECL84 12/~ | PCF86 6/- | UI41 89 | OC25 10/-
6J7G  4/6 | 3523 10/~ | ECL85 11/- | PCF80010/8
6K7G 1/3 | 35Z4GT 4/6 | ECL86 8/~ | PCF801 9/- | UL84 5/6 | 0C28 21—
6K8G  3/3 | 35Z5GT 5/8 | ECLLS800 PCF802 9/6 | UMBO 8/3 | 0029 16/8
6K8GT 7/6 | 50B5  6/8 30/3 | PCF805 7/6 | URIC 6/8 | ‘0035 98
6K26 24/~ | 50C5  6/— | EF9  20/6 | PCF80612/- | UU6 18/6 | 0C36 20/-
6L1  10/- | 50CD6G40/9 | EF22  6/6 | PCF808 10/ 0c4l1
BL7GTM 5/6 | 50L6GT 8/- | EF36 3/6 | PCLSL 9/~ | UUS 16/8 | 0C42  6/9
6L18  7/6 | 72 8/6 | BF37A 7/~ | PCLSZ 6/6 | UYIN 10/3 | 0C43 12/8
6LD20  6/6 | 80 5/3 | EF39 5/- | PCL83 86 | UY2l 9/-

6N7GT 7/- | 85A2 /8

6P28 25/- | 90AG B7/8 | EF4l 9/- | PCL85 8/6 | UY86 4/9 | OC45  3/8
6Q7G  5/- | 90AV 67/8 | EF42" 3/ VMB4B 12/6 | OC46M 8/-
6QTGT 7/9 | 90CG B4/- | EF50 2/8 | PEN45 7/~ | VP4 14/8 | OC85 22/8
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68J7GT 4/6 15082 16/6 | EF80 4/6 | PEN383 9/6 | VP41 5/ 0c71 3/6
68K7GT 4/8 | 807 11/9 | EF83 8/9 | PEN453DD | VPI33 8/ ocT2 8/-

68LTGT 4/9 | 5763 7/8 | EF86. 4/6 19/6 | VR 1058/6 oc?3  16)-
68N7GT 4/6 | A1834 20/- | EF86 6/3 | PENDD VR150 4/9 0C7d 8-
6U4GT 9/8 | AC/VP2 EF88 4/9 4020 17/8 | VT61A 7/~ | -OC75 8-
8U5G  5/- 12/- | EF?  3/8 | PFL20014/8 | VU111l §/- 0C6 6/8
6V6G  3/6 | AC/THL EF92 2/6 | PL33 9~ | VU120 10/- oc77  13/-
6V6GT 6/- 10/- | EF97 10/~ | PL36 8/- | VU133 7/- oc78 8-

5X4 3/9 | AZ1 8/6 | EF88  9/9 | PL38 19/8 | W74 3/8 0Cs1 4/-
6X5GT 5/3 | AZ31 8/- | EF183 6/3 | PLS1 719 | WBIM  5/9 0OC81D 4/-
8Y6G 10/6 A741 6/6 | EF184 5/8 | PL82  6/3 | W107 10/8 l OC8IM 4/-

TB7 /- | B729 8/9 EK:‘!? 5/9 | PL500 13/8 | X6l 6/~ ocs4 8/8
(¢] 6lmetl®)- 0C139 12/-
X65 508 0OCM40 18/-
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724 4/6 | DAF96 68/8 | EL42 7/6 | PYBO 5/~ { X79 40/9 0C201 23/-
9BW6 9/6 | DD4 10/8 | EL81 8/ | PY81 5/~ | X81M 2§/1 | '0C202 23/
7/6 | DF66 15/~ | ELB3 6/9 | PY82 5/- | Y63 5/- OCP71 27/6
101 12/6 { DF96 6/86 | EL84 4/8 | PYB3 56 | 766 73 | ORP12 15/-

All goods are new, first quality brands only, and subject to maker's full guarantee. We do

not handle manufacturers’ seconds nor rejects, which are often described as ™ new and

tested * but have a limited and unreliable 1.fe.

Terms of business: Cash with order only. Post/packing 6d. per item. Orders over £5 post/

packing free. All orders cleared on day of receipt. Any parcel insured against damage in

transit for only 6d, extra. "Callers welcome Mon~Fri. 9-5 p.m. 8ats. 9 a.m.-1 p.m. Complete
it with H3, of saje, price fid.

- O —
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tor Tall fisbs,
avallable. Please include poatn,ge.
—Special Quotations for Quantities

820l 8.ALE.
Other ranges

CLEAR PI.ASTIC METERS

Veean B W e

f %i.

BOuA . 32/
51»—0-60uA 20/
10014 - 29/
100-0-1000A 27
20 Dp <. 27
00uLA - 25/~
mo 0-.)00;1\ 29/
ImA .. . 221
Lo.1mA 22/
bmA

500V. A.C. .. 22/6

8 meter ImA  29/8

VU meter .. 35/-

. 2in. square fronis,

39/6 | 20V. D.C. .. 25/-

50V. D.C. .. 25/~

300V. D.C.,. 25/-

15V. A.C. .. 25/-

300V.. A.C... 25/-

8 meter lnA. 35/-

VU meter .. 39/8

1 amp. A.C.* 25/-
5 amp. A.C.* 25/~
10 awp. A.C.* 25/-
20 amp. A.C.* 25/-
| 30 amp. A.C.* 25/-

5 amp.
10v. DC. ..

25/-

BAKELITE

Type MR.85, 3iin,
65/-
42,

square f[ronts.

Type MR.52P. 2lln
...... 7
50-0-50u A 871
100uA  .... 47
100-0-100uA 47/
S00uA ... Tr
ImA ...... 32
5mA 32/
10mA 32/
S0mA 32/
100mA 32/
500mA 32/
1 amp. 32/
b amp, - 32/
Type MR.85P, 4ljin
50A 89/
0-0-504A .. 69/
100u:A - 59/
lOU-(J»lOOp,A 59/
. 56/-
.- 49/6
500-0-.»0(1”& 49/6
ImA ...... 45/~
l.o.lmA - 45/ |
BinA .. 45/-
10mA - 45/~
50mA . 45/«
100mA - 43/
500mA 45/~
1 amp. . 45/~
5 amp. . 45/~
Type MR GSP 3tin
50uA .. 59/8 |
50-0-50u A 59/

. 49/6
100-0-100uA  49/6
300uA 39/6 |
1mA .. 35/- 1
smA ...... 85/~ |
10mA .. . 36/~
H50mA . 35/-
100mA . 35/~
500mA - 35/-
1 amp. - 3b/-
5amp. .... 35/-
15 amp. . 35/-
380 amp. 35/- |
10v. D.C. 35/-

square fronts.
10V. D.C. .

B Mctet l 3

VU Meter '.. 55~
1 amp. AC.* 32/6
5 amp. A.C.* 32/6

20 amp. A.C.
30 amp. A < 32[6

in. x 4in, fronts,

15 amp. 450~
30 amp. 45/~
10V. . 45/-
45/
150V. D.C. 45/~
300V. D.C. 45/-
15V. A.C. .. 45/-
300v.AC.  45/-
VU meter .. 69/6
1 amp. A.C.* 45/

5 amp. A.C.* 45/-
10 anp. A.C.* 45/-
20 amp. A.C.* 45/~

© 30 amp. A.C.* 45/-
in. x 3in. Ironts,

20V. D.C. 35/~
50V. D.C. 35/~
150v. D.C... 35/-

5 amp. A.C.* 35/~
10 amp. A.C.* 35/~
20 amp. A.C.* 35/-
30 amp. AC.* 35/-

PANEL METERS

‘Moving fron, all others moving coil.

MAGNAVOX
3spee<|1’ 33-7} i.p.s.

£10/10/-;
o £13/10/-

363 TAPE

MARTIN TAPE
RECORD/REPLAY
AMPS for 363 DECK

i-track £14/19/6.
i-track £15/19/6.

DECKS | AMERICAN

REUTER .T

new 19/6 pair.
29

/8. Bradmatic }-track, set of 2, 92/8. Post ex.

RACK TAPE HEADS
As fitted to Colliro Mk. ¥V and Studio Decks.
High imp. record/play back, low imp, erase,
Also, Mipltiux §-track, set of 3,

G. W. SMITH !

(RADIO) LTD

& CO.

3-34 LISLE STREET,
LONDON, W.C.2.
ALSO SEE OPPOSITE PAGE

RECORDING
TAPES

Flrst grade
quality
Ameri€an
| tapes. Brand
new and
guaranteed.
Discounts for
quantities.

Brand | 31y, 22514, LP. acetate 4/~
3lin.  600ft. T.P. mytar .. 10/-
5in. 600it. 8td. plastic 8/6
6in.  800ft. L.P, acetate 10/-
5in.  1,200ft. D.P. mylar 15/-
bin. 1,800ft. T.P. mylar 35/

jin. 1,200it. L.P. acetate 192/6

ln 1,8001t. D.P. mylar 22/6
5:m. 2,400it. T.P. mylar 45/-
7in.  1,200ft. 8td. mylar 12/6
7in, 1,800ft. L.P. acetate 15/~
7in.  1,800ft. L.P. wmylar  20/-
| 7in.  2,400ft. D.P. mylar 25/-
7in.  3,600it. T.P. mylar §8/6
Postage 2f-. Over £3 post paid.

TWO-WAY RADIOS

SUPERB QUALITY, BRAND NEW & GUARANTEED m.ﬁ’m e

3 TRANBISTOR £6/15/- PAIR.
4 TRANBISTOR £7/19/6 PAIR.
5 TRANSBISTOR £8/4/- PAIR.
¢ TRANSISTOR £9/19/6 PAIR.

6 TRANSISTOR DE-LUXE LAFAYETTE
£17/10/- PAIR
Io TR ANSINTOR m 10/- P.
13 TRANSISTOR 500 MW 2. chmmel 30 kns. PR.
13 TRANSISTOR 1 WATT 2-channel £35 PAIR.

POST EXTRA.

HIGH GRADE

MODEL 370-E
20.0009/\'0". D.C. voits
10}50/200/1 000/5,000 v.

AC. volts 0/2.5/10/

50/200/1 000 v
D.C. Current 50{1

l/lO/WI’SOmA {10
A.C. Currem 0/230mA/1{

10 amp. Resjstance:

0/6k/500/5.  meg.f60

megohm.
£12/10/-. P. & P. 3/6.

TE-900 20,000() /VOLT
| GIANT MULTI
6in. )l view me'.e
2 colour seale. 0f2. 0/10/
250/1,000/5,000 v. A.C.
0/15/125/!0/00J
250/1,000/6,000 V. D.
O/aOuAIIIO/IOO/GOO mA/
10 amp. D.C K/
200K [ 20 MhG OHM
£12/19/6. P. & P. b/~

MODEL 500. 30,600 O.P.V.
0/.5/2.5/10/26/ 100/
250/500/1,000V. D.C. 0/2.5/
10/25/ 100 | 250 600 |
1,000 V. A.C. 0/504A/5/50]
500 mA. 12 amp. D.C.

0/60/K6, Meg./60. Meg.q
£8/17/8.

Post paid.

MODEL PT-34. 1,000
O.P.V,  0/10/50/250/
500/1,000 v, A.C. and
D.C. 0/1/100/500 mA.
D.C. 0/100 Ko 39/6.
P. & P. 1/6.

MODEL ZaM
TRANSISTOR
CHECKER
It has the fullest cap-
acity for checking on A,
B Ico. Equally
adaptable for checking
diodes, ete.

8pec.: A: 0.7-0.9967.
I B: 5-200.
Tco: 0-50 microamps.

0.6 mA,
Resistance for diode 2000 + 1 MEG. BSupplied

| complete with instructions, battery and leads.
£6/19/6. P. & P. 2/6.

Os/8B/U OSCILLOSCOPES
High quality Portable
American Oscilloscope.
3in. c.r.t. T/B: 3 cfs. 60O
kefs. X amp.; 0-500 kefs.
Y Amp.; 0-2 Mc/s.
requircments 105125
A.C. Bupplicd in brand
new cond fully tested.
£25. Carr, 10/- Sultable
230/115 v. Trans. 15/6.

' LAFAYETTE HI Fl STEREO HEAD-
HONES

Y% Air onshioned headband
% Soft rubber ear pads
v Frequenoy response, 2§
to 15,000 cycles. < High
sensulvny. Tmpedance 8
ohms per phone. Bupplied
complete with all cables,
wires. overload junction
box and 3-connection plug.
79/6. P. & I 2/6.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM
Operative over amazingly long
distances. Separate call an
press to talk buttons. 2-wire
connection. 10008 of appli-
cations,  Beautifully flnished
in ebony. Supplied complete
with batterics amd wall brackets.
£6/10/- pair. P. & P. 3/6.

MULTIMETERS

MODEL  TE-12 2,
O.B.V. 00 a/e/.m/l ’0/!)00[
1,200/3.000/6,000 V. D.C
0/6[30/120/600[1 200 V. A.C.
o/&ouAls/somoo MA. O/5K/

Meg./50 Meg, o
50 n. 2 MFD. £5/19/6.
P. & P, 306,

TE-5I. NEW 20,0000 /VOLT
MULTIMETER

0/6/60/120, 1,200 V. A.C.

03/30/60/300/600/3,000 V.

D.C. o/oouA/n/soo MA.

D.C. 0/60K/6 MEG. OHM

85-. P& P.2/6.

MODEL 250J. 2,000
O.B.V. 0/10/50/500/

2,500 v D.C. 0/10/50/
500/2,500 V.

0/2 Mex n.

0/260mA

VARIABLE

VOLTAGE
TRANSFORMERS
Brand New Guaranteed —
Fuolly Shrouded, Input 230 v,
b0/60 cfa. Qutput 0-260 w.
1 amp. £4/10/- 12 amp. £19/10/-
2.5 mp £5/17/6 20 amp. £32/10/-
5 amj £9 2.6 amp. portable
8 nmp £13/10/- | metai case with meter-
10 amp. £17 fuses, etc. £H17/6-

HEAVY DUTY AUTO
TRANSFORMERS
Btep up or step down. Tapped 0-115-230 volts.

Brand new. Ex-U.B.A, 3,000 watt. £7/10/-.
Carr.10/-, 7,600 watt, £15. OCarr. 30/-.
SILICON RECTIFIERS
200 v. P.LV.200mA. .......... 2/6

200 v, P.LV. 8 amp.
400 v. P.l V. 3 amp.
P.I

800 v. V. 5 amp.
70 v. P.LV. 1 amp. ..
150 v. P.1.V, 165 mA. ..

700 v. P.1.V, 100 amp. 49‘/‘6
i 130 v. P.LV. 25 amp. 19/8

Discount for quantities. FPoat: extra.
THYRISTORS SILICON CONTROL RECTIFIERS

400 P.I.V. 3 amp. 10/-
100 P.LV. 5 amp. 136
200 P.LV. 5 amp. 15/6
400 P.IV. 5 amp. 176

HA-63A COMMUNICATION
RECEIVER, OUTSTANDING
VALUE

High class receiver covering 550 kefs,-41 Mcje. on
4 bands. lneurpom!ea 7 valves plus rectifier. RF
atage, IMuminated * 8' meter, 1.6uV sensitivity,
electrival bandapread on the 80(40/20[15 and l()
metre bands, slide rule dial, aerial trimmer, BFO
noise limiter. Outpnt for phones or speaker,
Operates on 115/220/240 v. A.C. Bupplied brand
new and guaranteed with maonual. 24 Gns.
Carr. 10/-,
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% TRANSISTORISED FM TUNER % |
6 TRANBISTOR
HIGH QUALITY

BARGAIN'! LAFAYETTE HI-FIDELITY

e incrai i g 3% Szl SOLID STATE STEREO AMPLIFIERS
OSCILLOSCOPES 2in. 3 LF. stages |
Double tuned dls-
s | Latest 1967 odel:
A high quality instru- cﬂ:m nn:or;. lAmple .wtuelible Out:.t.nn;hsng :2:‘ - . -1
ment, ofiered at a fraction . plu:i o] (";‘ most | formance from modern semi &
of orlginal cost. Timebase T e 5 amp’h e{:' per'.“f! conductors. -Provision for all I'$~ @
2 ¢/s-750 kefs. Beparate | 01 & volt battery. Coverage 83-108 Mc/s. Redy types of inputs and outputs =
Y1 and Y2 amplifiers | Pullt ready for use. Fantastic value for money. and comprehensive tone con- S
up to 6.5 Mc/s. Buliit-in trolx. Att ) z
colibrators  at 100 kefs. £6-1 9-6 P. P. 2/6. "r:esnm;i;n;tu;a;.neul - — - — - E 4
and 1 Me. (6 | . o :
for 115/250 v. _A.C.
Avallable in excellent con- | MARCONI - TEST EQUIPMENT | Model LA224T. 30 watt £25. Carr. i/6
dition, fully tested and | | Model LA-80T. 60 watt £37/10/-. Car. "I'r.

Details on request.

hecked - C
;J_t.e £22/10/ uu'r|

91

. SllggLAllR AUDIO ' GARRARD
UIPMENT N
’ RECORD DECKS
NOMBREX SRP12 p!
2 playermono orstereo £4 4 0
:%rps::ggrlsiD 1000 changer mono or stereo  £5 19 6
" 200 change;
ALL Post Paid | TF.144G BSTANDARD SIGNAL GENERATOR. 3000 ;r::::g: $::Z g; ::Zl: gg 13 g
With Battery | 85 Ke/s.-25 Mc/s. 200/250 v. A.D. £25. Carr. 30/-. A.50 changer mono or stereo  £7 10 0
Transistorised | TF-801/A V.HF. SIGN. GENERATOR. ATS. Mk. IT
Audio Generator 10- | 10-310 Mcfs. 200/260 v. A.C. £32/10/0. Car. 200 AT e Eenimoncloy
100,000 ¢/s. Bine or | T-F. 185 M. BEAT FREQUENCY OSCILLATOR £ srassanes £919 6
sgnare wave | 00 Keje M0 v AC, £90. tarr 3op. e o e 1019 o
£16/15/-. Transtutorised of tully ’ 5 A anger mono or stereo. £ 6
Bnmu\l Grnemu)r Iao ke/s. 230 Mc/s £10/10/-. l tested and checked and offered at a fraction of fler 89/8 PZ3IP.8.U. A.70, changer less cartridge £13 19 6
T - bridge 102, | original cost. 79/6. Stereo 25 preamp, £9/19/6. LABSO changer less cmrtndge £25 0 0
100 Meg. lrz ﬂ1 PCIOUE. g9, oom T ins L A S e LI NICRO | 401 transcription deck.... £27 6 0
16 *Maims operated Tranaistor pover suppis | PORTABLE ~ OSCILLOSCOPE  CT. 52 &y g

£18. Mains operated Transistor power supply
unit, output 1-16 v. up to 100 mA. £6/10/-.

TE22 SINE SQUARE WAVE AUDIO
GENERATORS

Sine: 20 cps to 200 ke/s
on 4 bands. 8quare:
20 cps to 30 kefs. Qut-
put impedance 5,000
ohms, 200250 v. A.C.
operation. Supplied
brand new and guaran-
teed with inatruction
manual and leads,
£15. Carr. 7/6.

LAFAYETTE TE-46 RESISTANCE

A compact (8 X8x 16 nn ) ogem'rnl

purpose scope. c/f8.»
40 ke/s. bandw Idth 1 Mec.
Mullard DG7/6 2} CRT. For |

operation on 100-250 v. A.C. l
Supplied complete with metal

transit case, strap test Jeads, and
visor hood. Brand new and guaranteed. £22/10/-.
Carr. 10/-. Supplied complete with instructions.

AVO CT.38 ELECTRONIC
MULTIMETERS
A high quality instrument offered at a fraction of
cost. Ranges A.C. and D.C. volts: 100 mV to
250 voit A.C. and D.C. cmrrent:10uA to 1 amp.
Watts: 50uW to 5 watts. Resistance: 4 ranges
to 200 megohms. Operates on 110/200/250 v.

28/6. Al post paid.

All plus G5/~ P.P.

R209 MK. Il COMMUNICATION

RECEIVER

11 valve high yrade communication receiver suitable
for tropical use. 1-20 Mc/u. on 4.bands. . AM/CW/FM
cperation. Incorporates precision vernier driver, BFQ.
Aerial trimmer, internil apeaker and 12 v. D.C. internal
power supply. Bupplied in excellent condition, fully
tested and checked. £22/10/-. Carr. 20/-.

NEW LAFAYETTE MODEL HA-700 AM/CW/SSB
AMATEUR COMMUNICATION RECEIVER

8 valves, 5 bands incorporating 2 MECHANICAL-

FILTERS for exceptional selectivity and senal-

CAPACITY A.Q. 45/65 cfs. é\xpphedin guaranteed working tivity. Frequency coverage on & bands 150-
ANALYSER order with all leads and R.F. probe. 400 kefs., 560-1,600 kefs., 1.6-4.0 Mc/s., 4.8
2 PF. - 2,000 MFD, £25. Carr.  10/-. 14.5 Mc/s,, 10.5-30 Mc/s. Circuit incorporates
2 ohms-, 200 megohms- R.F. stage, aerlul trimmer, noise Umlwr B.F.0.,
‘Also checks Smpedance product d eleetrical b d. 8 meter,
turns ratio, insula. TE-40 HIGH SENSITIVITY _§ slide rul:e d;.ﬂ g):}lput loa yhoniea, i%/;:o‘“(?l
i P | or speaker 4 or e, peration Vo'
e e v'ﬁ'sc A O ETER A.C. Size 7iin.x15in.x10in. Supplied brand
carr 7/6. : 10 meg. jnput. 10 ranges: new and guaranteed with handbook 36 GNS.
.01/.003/.1/.3/1/3/16/30{100/ carr. 10f-. B.A.E. for leaflet.
300 v. R.M.B. & cps-1.2
TE-20RF  SIGNAL  GENERATOR |y 1 incls—40 to + 50 R.107 COMMUNICATION RECEIVERS

Famous ex-military receiver covering 1.7-17.5 Mc/s. Operation 12 v. DC/230 v. A.C. Built in

epeiker, B.F.0., vernicr dial etc. Offered in excellent condition £15. Carr. 30/-.

HAM-1. 4 BAND
COMMUNICATION RECEIVER

4 wavebanda covering 535 kec/s.-30 Me/s., 6 valve

db. Supplied brand pew
complete with leads and
ijnstructions. Operation 230 v*
AC. £1710/. Cam. b/-.

Accurate wide range
signal generator cover-
ing 120 kefs-260 Mefs.
on § bands. Directly
calibrated.  Variable

R.F.
Operation 200/240 v.
A.C. Brand new with

TE-65 VALVE VOLTMETER

P. & P. 7/8. 8.A.E. for e 10k e gt v atntrument e AL TN BT e
R o A
ARF-100 COMBINED AF-RF AQC. volts 1.5-1,600 v. &, T 8 > . ration 250/
SIGNAL GENERATOR R;s;:t:x):fs up to 1,000 ?]?6713/-0 Supp.lhi‘!l.’lhrmd new with handbook.
2A0F. SI‘%% mgNAcYpE 220‘/249 v. A.C. opera-
- 5 t
Square wave 20-30,000 Complete with probe and LAFAYETTE KT340
- O/p. HIGH instructions. £15. P.P. COMMUNICATIONS RECEIVER—SEMI KiT
’MP" st o Bmld thls wonderful reccher aud save pounds.
3.8'v. P/P. Additional Probes avail- o
;bl J00%, kege: 300 able: R.F. 35i-; H.V.| mounu:d RY section aln-ndy wired and abigned. anl
x:rhbl R.F. atten 2/6. and precise instructions eupplied. Specification
tion. Int/Ext. Modulation I 3 t d‘mi 8 valves + rectifier, 4 bands covering 550 kc/..-so Mcfs.
3  Satbit and! % g I Incurporntes 1 RF and 2 1IF stages, Q" multiplier.
purpose ler_ to monitor AF output and % 3 BFO ‘t 8 '" meter, bandspread, aerlal trimmer.
’Ii‘;gd on BE 0BRSSk R : F.M. WIRELESS | Opermon 115/230 v. A.C.
MICROPHONE | PRICE 95 GNS.  Carr. 10/-.
RU?{‘QSE‘FLEX 04-104 Mcfe. Transistorieed.| LAYFAYETTE V.H.F. RECEIVERS

108-136 Mc/s.-

Operates from § v. battery, | BA-55A AIRCRAFT RECEIVERS, o e

2 R.F. 8tages. Bullt-in speaker.
Complete with additional Wnnderful value. £19/7/6.
secret  tle-clip milerophone.

HA-52A F.M. RECEIVER.
List £12/10/-. ONLY £7/10/- l

‘With built-In driver unlt
‘Weatherproof, rustproof.

Carr. 10/
152 174 Mc/s Fully

tuned R.F. stage and 3 L.F. stages. Built-in speaker,
115/230 v. A.C. Wonderful value, £20. Carr. 10/-.
GROUND PLANE ANTENNA. Ruitable for either
of above receivers. 53/8 extra.

CcpE.
P.P.

380-7,000
£3/19/6. $/6.

ALSO - (RADIO) LIMITED
SEE Phone: GERRARD 8204/9155
FAGING Cables: SMITHEX LESQUARE
PAGE

Trade supplied.

Open 9 a.m.—6 p.m. every day Monday to Saturday.
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Wl/hnsons FOR RELAYS

P.0. TYPE 3000 AND 600

BUILT TO YOUR REQUIREMENTS—QUICK DELIVERY
COMPETITIVE PRICES—VARIOUS CONTACTS

DUST COVERS—GUOTATIONS BY RETURN

LARGE STOCKS HELD OF MINIATURE SEALED RELAYS INCLUDING HIGH SPEED
GEC. — SIEMENS — STC. — ERICSSON — EM.I — BEST MAKES
25,000 IN STOCK —150 TYPES —DETAILED LIST ON REQUEST

RECTIFIER UNITS, A.C. to D.C. Input 200/250 v.| HAIR HYGROMETER. 4in. round, by Negrettr & | METERS GUARANTEED. Complete list available.
AC Outputﬁvolts 15 amps. D.C. £8/10/-. Cge. 20/-| Zambra, scaled 0/100 reading relative percentage Microamps 0/100 2tin. MC 40/-
Output 50 volts, 16 amps. D.C., £25. Cge. 25/~ Output humldlty 65/-. Post 3/-. Microamps 0/600 2in. MC 25/~
110 volts. 2 amps. D.C., £5. Pcst 10/6. Microamps 0/500 2%in. MC 37/6
CONSTANT VOLTAGE TRANSFORMER Tnput ONE HOLE FIXING SWITCHES Milliamps 0/50 2tin. MC 35/
190/250 volts. Output 230 volts, 150 watts R.M.S.£12, § 5| NGLE POLE Double Throw, 3 amp. Mitliamps, 0/500 3}in. /

MAINS TRARSFORMER. Output, 300-0-300 volts, 250| : Amps 0/5 2in. MC ... 42/6
mA., 6.3 volts, 9 amps. 25/ Post 6/- otu L Corl Deaegl @5 0T g Volts 0/20 %in. MC . ... .. 42/6
(A:UTO TRANSIFI%RMERS by S.TC. Totallv enclosedl 12/ d 85/ or 10'] ¥o::s (o)ﬁﬂg‘lzm. Q{g ...... ;:;6
-coie t 250 volts, 8 tappin ’)0 c cles olts in. MC...... -
1,000 watts: Sine 8} x 53 -~ bt 84, Postl per_gozen, p ' . ot T Nf._(f i .w-
PW RACKS 5ft. hig h £5 & POST OFFICE Microamps 0/50, scaled in MilliRontgens 2iin o
SMAI.I. MAGNE"C CUUNTERS /Q: (E'?U;DAEET MAt high wm,LU channel sides drilted | Millivoits 350/0/350 (3.5/0/3.5 milliA} 2lin. MC 35/—
3 x lin, 10 for 19in. panels, heavy angle base £7/10/-. Cge. 20/-. | PORTABLE VOLTMETERS, 0/250 Moving lron
counts per PHOTO-ELECTRIC CELLS. 90 CV. 17/6. Post 2/-. AC/DC. 6in. scale, in poh:lu-d wood case, £7/10/-
second with 4 g VACUUM Condensers, 25 pf., 32 kV., 27/6, post 2/6 STANDARD CELL Muilrhead 1.01859 Vt. Abs. 10/-
figures. The'@ 2 MICROSWITCHES. Honeywell SPDT Sub-miniature VOLTMETERS_ with 2 adjustable alarm contacts,
following D.C. @ 11SM1 6/6; Larger type with Roller BZ 7/6. scale 55 to 65 v. M.C. 9in. Pm1ect.x(_>n type 150/-.
voltages are 24 WAY DP WAFER SWITCHES, 12'6. Post 2/-.| PORTABLE AMMETER, 0/3 AC/DC 3in. 38/-, p. 3/-.
available, 6 v., Q THERMOMETER 70-160° F., 3in. dla panel mounted | AVOMETERS. Model 7, £13/10/-, Post 7/-.
12 v, 2¢ v, 35 & dial type, with 3ft. capillary tubing, 35/-. Post 2/6. FREQUENCY METERS. 45/55 cycles per second,
50 v. or 100 v. / POTENTIOMETER W.W. 12000 50 watts, 20/-.|230 voits; 6in. Flush Round. Brand new, 210/10/-

VEEDER-ROOT MAGNETIC COUNTERS WITH ZERO| Post 2/-. Many other types available. Send for lists. AVOMETER POWER FAGTOR WATGAGE UNIT £7.

B Pt e Rl VOO RS STl L. WILKKINSON (CROYDON) LTD.
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

MULTICORE S5-CORE SOLDER on { Ib. recls, con.| Bakelite case. Made for aircraft use.
Phone: THO 0235 Grams: WILCO CROYDON

taining 182ft. of 18 SW( 60/40. The cheapest way to| SPECIAL 10[6 P.&P.
buy solder. Price 15/- perreel, post 2 6,or Sreels post free. PRICE 2/-.

NO EXCUSES! NO DELAYS! FROM STOCK!

VARIABLE VOLTAGE TRANSFORMERS

BRANDI::S%T zé:r:m:ecp:lg 60Buy direct Amp AC/DC VARIABLE VOLTAGE
OUTPUT U"”T

from the importer, keenest prices in the
Input 230 v.

PORTABLE

country. All Types (and Spares) from } to
SC amp. available from stock.

metal case, complete with safety fuse, neon indicator, voltmeter
and ammeter. Size [7in. x 12in. x 7in. Weight 36 lb.
i Price £39/10/-. Carriage 40/-.

100 WATT POWER RHEOSTATS i SLIDER RESISTANCES

1.2 ohm |4 amp. 27/6; 36 ohm 65 to
(NEW) Ce’:md:; ;onst\r/’ucuon "E'“d'" g " 2.8 amp. tapered winding, geared drive

A o S ; (less knob) 37/6; 200 ohm 1.25 amp., 37/6.
P. & P. 3/6.

16 DIFFERENT TYPES AVAILABLE FOR
IMMEDIATE DELIVERY.

0-260v.at | amp. ........ €410 0 } Oucpuc 0-260 v. Ac
0-260 v. at 2.5amps. ...... £5 17 6 § Queput 0-240 v, D.C.
: Fitted large scale am-
Input 230 v. A.C. Out- § 0-260 v.at 4amps. ........ €8 7 6 : ccer and voltmeter.
pupr. variable 0-260 v. ! 0-260v.at Samps. ........ £9 0 0 : Neon indicator, fully
A.C.at 1.5amp. Fitted in ] 0-260 v. at 8 amps. ........ £13 10 0 : {‘i’::d""e“slt';‘;gg 'a;it;ac;
B aralyaiished steel 0-260 v. at 10 amps. ...... €17 0 0 : g Nsin. Weight 24
P W)avo! fusc, | 0-260 v. at 12 amps. ...... £19 10 0 i I5. Infinicely variable,
e oy h‘andle. e il i £22 0 0 E :?“O%ta':'ini?:ﬁ'e;ierora-nge Price £30 C. & P. £2
-. P. 10/-. . o P P e o Sy
J iy C o~ . 50 AMPS g"%gg v. at %3 A gg 'g g i 7 Amp. A.C./D.G. Mk. Il Variable Output Power Unit
176, xpmpg; aé o 5 =3 V. at 3/.0amps. ...... : Inpue 230 v, A.C. Output continuously VARIABLE from 0 to
H 0-260 v. at 50 amps. ...... £85 0 O 260v. A.C.OR0t0230v. D.C.at7 a. Robustly constructed in

TOPEN TYPES | ane

Designed for Panel
Mounting

Input 230 v. A.C. 50/60 CONSTANT

Output variable.

?}za‘r.;'lvp .. £330 | VOLTAGE

heavy duty brush. assembly designed for con-
tinuous duty. AVAILABLE FROM STOCK

constant at 230 v. A C. Capa- in precision | ohm steps, B4

city 250 watc.Actractive mer;al 5 25 WATT POWER RHEOSTATS Max. current S amp. Size ” 4
case. Fitted red signal lamp. 10 ohm 1.5 a.; 25 ohm | a.; 50 ohm .75 a.; 100 ohm .5 a.; : Height I19in. Width Iiin. pIEC
Rubber feec. Weight i7lbs. i 250 ohm .3 a.; 500 ohm .2 a.; 1,000 ohm .15 a.; 1,500 ohm : Depth . éin.  Price

i Price £11/40/-. P. & P. 10/ .12 a.; 2,500 ohm .1 a.; all at 14/6. P, & P. 1/6. £4/19/6. P. & P. 7/6.

e - R TRANSS IN THE FOLLOWING 11 VALUES:| ohm »
'+ amp. .... £512 6 3 il | 1
1 AMP | AMP : : 10a. Sohm 47 a. 10 ohm 3 a.; 25 ohm 2 a; U‘ : SWING ARM “""“
d " e : FURMERS : 50 ohm l.4a; '00 ohm t a,; 250 ohm .7 a_; RHEOSTAT
4 : : 500 ohm .45 a.; 1,000 ohm 280 mA.; 1,500 ohm 230 mA.; E g 2
: 2 23D in i o2 specially designed for
{ Input 185-250v. A.C. Outpu 2:,'.320 o;n;‘ 2P.a'/lz.|ameter 3tin. Shaft length %in. dia. i3in. e iE na ko 80. {0 Pakir

SERVICE TRADING COMPANY
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LIGHT SENSITIVE SWITCHES
Kit and parts including ORP.I2 Cad-
mium Sulphide Photocell, Relay
Transistor and Circuit. Now sup-
plied with new Siemens High Speed
Relay for 6 or 12 volt operations.
Price 25/-, plus 2/6 P. & P.

ORP.12 and Circuit 8/6 post paid,
A.C. MAINS MODEL
Incorporates mains transformer rectifier and
special relay with 3x5 amp mains c¢fo contacts.

Price |nc circuit 47/6, plus 2/6 P. & P.

PHOTO ELECTRONIC COUNTER
Can be set for counts of up to 500 per minute.

210-250 v. A.C. powered. Kit of Components.
including photo cell high speed non-resettable
counter transformer relay etc. together with

clear circuit diagram. £3/2/6, plus 3/6 P. & P,
With re-settable counter. £4.2. 6 P. & P. 3/6

LIGHT SOURCE AND PHOTO CELL
MOUNTING 'ﬁ:}“%ﬁzﬁ-’

Precision engineered light ';._‘ R =
source with adjustable lens ‘EH
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 smgle hole fixing.

Price per _pai pair £2£ 0/- plus 3/6 P & P

SOLENOID OPERATED MAGNE ETIC REI.AY
Type Sc/3944 4 pole ¢fo 10 amp contacts 24 volt
_D_C operation. I1/6 each. P. &P I/6

SIEMENS SEALED HIGH SPEED RELAYS
H96A 2.2 ohm+-2.2 ohm H96G, 50 ohm--50 ohm
H96C, 145 ohm - 145 ohm, H96E, 1,700 ohm-i- 1,700
ohm. All at 12/6 each. P. & P. 1/6 on each Relay,
Bases Bases 4/6 each each.

P. O RELAYS Type 3000
100 ohms 3 cfo, 2 makes, 2 break. 200 ohms, 6 cfo.
500 ohm | Heavy duty c/o. 500 ohm 4 Heavy duty
make. 16,000 ohm, 2 make, 2 break. All at 12/6
each. 20,000 ohm, 2 Heavy duty make. Plus 1/6
P, & P.

SOLENOID. Overall length 3fin., stroke gin.
to fin. Maximum push 8 oz. 12-24 v. D.C. opera-
D.C. resistance 35 ohm. Price 8/6. P. & P. 1/6.

tion.
G.E.C. SEALED RELAYS
MI069 5,000 ohms, 2 cfo. MI087 180 ohm, 2 make,
2break, M1092 670 ohm, 4 ¢/o. M1095 670 chm, 2 m.
2 b. MII00 670 ohm, 2 cfo. Ex new equipment.
M1492 670 ohm 4 cfo.
All at 12/6 each, plus 1/6 P. & P.

14,000 OHM SEALED RELAY. High Speed

single ¢fo. Platinum contacts. Super-sensitive,

ideal for Transistor circuitry. Will operate
on | milliamp. 25/-. P. & P. I/6

SERVICE TRADING CO

Postage and Carriage shown
below are inland only. For
Overseas please ask for
quotation, We do not
issue a catalogue or Iist.

230 v. A.C. RELAY. 2 c/o 2 amp. contacts.
9/6, ex new equip. P. & P. I/6.

HIGH SPEED BLOWER UNIT
200/250 volt A.C. Powerful 2-speed motor, 11,000
and 13,000 R.P.M. 17/6 plus P. & P. 2/6.

AUTO TRANSFORMERS.

Step up, step
down. 110-200-220-240 v, Fully shrouded. New.
300 watt type £3 each. P. P. 4/6. 500 watt

type £4/2({6 each. I.OOf) watt type
£5/5/- each. P. & P

UNIVERSAL DEMONSTRATION
TRANSFORMERS A complete com-

P&P6/6
7/6.

Stenzyl posite apparatus,
Type comprising a ro-
— bustly built Trans-

3 former and elec-

= tro-magnet  with

(3 .4, l removable  coils

3 y and pole pieces,
. y m Coil tapped for
o A 130 v, 220 v,
110 v., 115 v., 6,

12 36, 110 v.

A.C. These coils are also used for D.C. experiments.
Complete with all accessories as shown. £I17 plus
15/~ carr. Leaflet on request.

WIMSHURST ELECTROSTATIC GENER-
ATORS £13/17/6, carr. UK. (B.R.S.) I8/-. Leaflet
on request.

230 VOLT A.C. GEARED MOTORS

Type DI5SG 5 r.p.m. 1.71b inch, £2/9/6. P. & P. 3/-
Type BI16G 80 r.p.m. .26lb. inch, £2/2/-. P, & P. 3/-.
Type DI6G 13 r.p.m. 1.451b. inch, €2/17/6.
P. & P. 3/

NICKEL CADMIUM BATTERY

Sintered Cadmium Type 1.2 v. 7TAH. Size:
height 3iin.,, width 2] x [I%in. Weight:
approx. I3 ozs. Ex-R.A.F, Tested, [2/6.
P. & P.2/6.

CARPENTER POLARISED RELAY.
SA7TR 2% 1,900, turns at 55 ohms.
25/-. P.& P. 1/6.

COMPACT HEAVY DUTY 6 volt DC RELAY
6-9 volt D.C. operation 30 ohm coil 2% I0 amp. cfo
contacts, will handle up to 250 vole A.C. Size |}in.
high » 2%in. x iiin. Price 7/6, plus 1/6. P. & P.
3 for 10/- post paid paid.

LATEST HIGH SPEED MAGNETIC

Type
Including Base.

COUNTERS
4 figure 10 impulses per second. Type |00A, 500
ohm coil. 18-24 v. D.C. operation. Type |00B,

2,300 ohm coil, 36-48 v. D.C. operation.
15/~ each plus 1/6 P & P.

RESETTABLE 'E HIGH SPEED COUNTER
4 figure 1,000 ohm coil, 36-48 v. D.C. operation.
£3/10/-. P.&P. /6.

3 figure 700 ohm coil, 24 v. D,C. £1/1/- P. & P. I/6.
3ﬁgure 1450 ohm ¢ conl £t/ I1/6 P. & P. 2/

VENNER “14-D. DAY CLOCKWORK TIME
SWITCH 5 amp. 230 v. contact, | onfoff every
24 h. Fitted in metal case with key. Used but
guaranteed. 47/-, plus 3/- P. & P.

SEMI-AUTOMATIC “BUG” SUPER SPEED
MORSE KEY. RN i,

7 adjustments, precision tooled,

speed adjustable 10 w.p.m. to as

high as desired. Weight 24 |b. £4/12/6, post paid.
TRANSISTORISED MORSE OSCILLATOR
Fitted 24in. Moving Coil Speaker. Uses type PP3
or equiv. 9 v. battery. Complete with latest
design Morse Key. 22/6, plus |/6 P. & P.

Any type,

UNISELECTOR ,:3\"<'S:
75 ohm coil. 24 v,
wiper; S bank 25 position, 4 non-bridging, 1 bridging
wiper; 6 bank arranged to give 3 banks, 50
positions. These switches have been carefully re-
moved from equipment. Allat35/- each. P.& P. 2/6.
Uniselector, 3 Bank Homing,

25 ohm coil, 12—24 v. DC operation,

S.T.C. SILICON POWER RECTIFIERS
RS300 Series. All types (.5 amp. wire ended.
RS330, 300 v. P.L.V. §/-. RS360, 600 v. P.L.V. 9/-
RS$340, 400 v. P.I.V. 7/-. RS380, 800 v. P.L.V. 10/-
Seconds. Brand New 5tock. Post paid.
SPECIAL OFFER OF FIRST GRADE GUAR-
OC8l—4 for 10/~. OC8ID—4 for 10/-. OC45—
3 for 10/-. OC44—3 for 10/-. Post paid.

D.C. 6 bank 25 position, 5 non-bridging, | bridging
positions; 8 bank arranged to give 4 bank, 50
BRAND NEW 4 Bank 25 Way )
e ¥
£€4/17/6 plus 2/6 P. & P =
RS310, 100 v. P.1.V. 4/-. RS350, 500 v. P.L.V. 8/~
4 can be used to make 3 amp. bridge. Not
ANTEED TRANSISTORS. OC83—3 for 12/6.

34R SILICON SOLAR CELL 4x.5 volt unit
series connected, output up to 2 v. at 20 mA. in
sunlight. 30 times the efficiency of selenium. As
used in power Earth Satellites, 37/6. P. & P. I/-
‘“SOLAR CELL AND PHOTO-CELL
EXPERIMENTERS' GUIDE
Teaches the principles of light sensitive devices
and their application. 26/, post paid.
SENSITIVE GALVANOMETER
Centre zero 300-0-300 microamp., 90
ohm approx. Calibrated 30-0-30 in clear
divisions. Mounted in sturdy sloping
front case with top terminars. Price
£4/10/-. P. & P. 2/6.
Matching voltmeter calibrated 0-3 v. and 0-15 v.
D.C. £4/10/-. P. & P.2/6.
D.C. Ammeter 0.6 amp. and 0.3 amp., £4/10/-.
P. & P.2/6. Set of 3 matching instruments £12/19/-.
P. & P. 4/6.

MOVING COIL HEADPHONES
Finest quality soft chamois ear-
muffs. Superb reproductisn. Com-
;Izte with jack plug. 25/6. P. & P.

Sirnilar with m/c microphone, with
1 S-way plus as used in No. |9 Set.
39 P &P 3/

—— — ——
“ CABY ry MULTI RANGE TEST METER
Model B40. D.C. volt 0.5 v. 2.5 v. at 10,000
ohms per volt. Ideal for transistor circult testing.
A.C. and D.C, vult, 10 v., 50 v., 260 v., 500 v..
1.000 v. at 4,000 ohins per volt. Reristance “K
ohm., 200 K ohm, 2 megohm, 20 megohms.
Repair service availible. Price includes Text
Lewls, Battery, Insiruction book. packing and
post (U.K.). Price £6/2/8. Additional models
Le.me(. sent on reque-d,

vailable.

P.O. RELAY . 2,0 000 ohm 2 ¢/ c/o I1/6
Condenser S, 000 m/ m/d 50 v. I}m xﬂ . 12/6. New.

L.T. TRANSFORMERS
All primaries 220-240 volts.

Type No. Sec. Taps Price Carr.
|30, 32, 34, 36 v.at Samps... £3/5/0 6/-
2 30,40, 50 v. at S amps. £5/5/0 6/6
3 10,17, 18 v.at 10 amps, £3/10/0 4/6
4 6,12v.2t20amps......... £4/17/6 &6
5 17,18, 20 v. at 20 amps. £5/12/6 6/6
6 6,12,20v.ac20 amps. .... £5/5/D 714
6 24v.at |[0amps. ........ £3/15/0 5/6

A.C. AMMETERS 0-1, 0-5, 0-10, 0-15, 0-20 amp.

F.R.2{in. dia. All at 21/« each.

A.C. YOLTMETERS 0-25 v., 0-50 v., 0-150 v. M.I

2%in. Flush round all at ZI/- each. P. & P, extra.

0-300 v. A.C. Rect. M-Coil 24in.  ..........
0-300 v. A.C. Rect. M-Cgil 3{in. Type W23 .

D.C. AMMETERS

0-5amp D.C. M.l 24in. Rnd.  ............
0-500 Microamp. sub-min. 1}in. dia. Scaled.

—O-I milliamp .. ............ 21/- Postage extra.

VAN DE GRAAF ELECTRO-
STATIC GENERATOR, fitted with
motor drive for 230 v. A.C. giving a
potential of approx. 50,000 volts. Sup-
plied absolutely comple:e including ac-
cessories for carrying out a number of
interesting experiments, and full
instructions. This instrument is
completely safe, and ideally suited
jor School deménstrations. Price
£6/6/- plus 4/-. P. & P. Lft on reg.

Latest type SIEMENS MINI-
ATURE RELAY in Trans-
parent Case. 4 /o 700 ohm 14/5.
Base 4/-. 2 c/o 700 ohm coil,
size 3 X § X 13in. 15/« int. base.
VARLEY TYPE VP4 (similar to
iltus.), 5,800 ohm, 4 cfo.

New, 12/6, less base.

Similar to above. Mfd. by
GRUNER, 4 ¢cfo, 2,400 0hm coil.
New I1/7 less base

r— INSULATED TERMINALS
¢ Available in  black, red,
white, yellow, blue and

— i green. New [5/. per doz.

P. & P. 2/-

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37/6. We supply a simple circuit
diagram and al electrical parts including the NSP2
Strobe tube which will enable you to easily and
quickly construct a unit for infinite variety oi
speeds, from | flash in several seconds to several
thousands per_miny mlnute 37 {6 plus 3/- P & P

20-WAY STRIP containing standard Post Ofﬁcc
telephone Jack Sockets.
x $in.

Overall size |lin. x 34in.
NEW PRICE 15/~ each. P. & P.2/6.

INSULATION TESTERS (NEW)
Test to |.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutqh.
Size L. 8in., W. 4in,, H. 6in.
Weight 6 Ib. 500 volt, 500 meg-
ohms. Price £22 carrlage pa:d

w

EX-ADMIRALTY HEAD

BREAST SETS
Two such sets connected up will provide
perfect intercom. No batteries required.
Will operate up to § mile. Price 17/6
each plus P. & P. 4/6 or 32/6 per pair.
P. & P. 6/-.

ALl MAIL ORDERS. ALSO CALLERS AT:
57 BRIDGMAN ROAD,
LONDON, W.4. Phone: 995 1560
Closed Saturdays.

SHOWROOMS NOW OPEN
Many Bargains for the caller.
AMPLE PARKING

PERSONAL CALLERS ONLY
9 LITTLE NEWPORT STREET,
LONDON, W.C.2.
Tel.: GER 0576
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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. LI

Suppliers of Elliott, Cambridge and Pye instruments

LEDON INSTRUMENTS LTD

76-73 DEPTFORD HIGH STREET, LONDON, S.E.8
TIDeway 2689
CONTRACTOR TO H.M. GOVT.

E.I.D. & G.P.0. APPROVED
NOT BUILD ONE OF OUR
PORTABLE TRANSISTOR RADIOS ..

WHY naoics.

NEW MELODY MAKER SIX -
% B stages. Six transistors and two diodes. Covers medivm = :

and Long Waves and Extra Band for EABIER tuning of
LUXEMBOURQ, etc. Top grade 3in. lnudspea.ker ior qua.lxt}
output. Two R.F. stages for extra boost. * Q' 6ln.
Ferrite Rod Aerial. Approx 360 Milliwatts push -puil out-
put. Handsomne pocket size case with gilt fittings. Size
Mx:}ixu (Usca long-life PP6 battery). Carrying strap
1/6 extra. This amazing receiver may be built for only

. 6 P. & P. 3/6,
Purts price list ond easy build plans 2{- {(Free with kit)

TRANSONA FIVE NOW WITH 3in, SPEAKER !

% 7 stages—3& transistors and 2 diodes,
Covers M, and L. Waves and Trawler Bands. Incorporati
ferrite rod aerial, tuning condenser, volume control, and nv?f
type fine tone super dymamic 3in. speaker, attractive case.
Bize 6} x 4} x 14in. approx. 2 6
Total-cost of all parts NOW ONLY / P. & P.3/6.
Parts price list and easy build plans 2/-. {Free with kit)

NEW! ROAMER SEVEN Mk. IV.

7 WAVEBAND PORTABLE OR CAR RADIO
AMAZING PERFORMANCE AND SPECIFICATION
% NOW WITH PHILCO MICRO-ALLOY R.F. TRANS-

1STORS.
% Fully tunable on all wavebands.

9 stages—7 transistors and £ diodes,

ver M. and L. Wives. Trawler Band and three Bhort Waves
to approx. 15 metres. Push-pull output for room-filling
volume from rich toned 7in. x 4in. speaker. Air spaced ganged
tuning condensor. Ferrite rod aerial for M. & L. Waves and
‘telescopic sxrfal for 8. Waves. Real leather look case with
gilt trim and shoulder and hand straps. Bize 9 X7 x 4in. approx.
The perfeet portable and the ideal eur radio (Uses PP7 batterics
availabie anywhere),
% Exstra baod for easier tuning ot LUXEMBOURG, ete.

Total cost of all parts NOW ONLY £5.19.6 P. s« r. 5/6.

All comapenents used in our receivers may be purchased apearately if desired. Parts price lists and easy
build plans aradlable separately at price stated. OVERSEAS POST 10/-.

@ SEND S.A.E, for list of COMPONENT BARGAINS @

Parts price list and easy build
plans 8/-. (Free with kit).

ADIO E

61 HIGH ST., BEDFORD.

Phone : 52367

Callers side entrance Barretts Shoe Shop. Weekdays 9-5 p.m. Sats. 9-12.30

MaRcH, 1967

VA LVES SAME DAY SERVICE
NEW ! TESTED! GUARANTEED!
SETS 1E5. 185, IT4, 284, 3v4, DAOL, DF9L, DKOL DLy, DLO4.
Set of 4 for 16/-, DAF96, DFY6, DKY6, DL, 4 for 24/8.
1A7GT 7/8 | 1oca 11/6 | DK32 7/9 | EF183 6/9 | PL36  9'3 | UCLS3 8/9
1HGT 7(3 9/9 | DK91 4/9 | EFI84 6/- | PLBl  6/9 | UF4l o
INGGT 79 m-ls 8/6 | DK92 8/- | EL33 /8 | PL82 6/8 | UFSo  7/-
1R3 12AT7 3/9 | DK9 6/6 | EL41 B/6 | PL83  6/- | UF89  5/9
184 4/9 12AU6 4/9 | DL33 6/9 | EL42 7/9 | PL84  6/3 | UL4l 8/
185 3/9 | 12AU7 4/9 ' DL3  5/- | EL84 4/9 | PL500 136 | UL44  20)-
1T4 2/9 | 12AX7 4/9 | DL92 4/8 | EL95  5/- | PL801 7/8 | UL84  5/9
845 7/- | 12K7GT 36 | DLv4  5/6 [ EM80 509 | PX25 7/9 | UY2l 89
304 5/6 | 12K8GT 7/9 | DL96 6/- (EMSL 7/3 | PY3L 6/6 | UY4l 4/
334 4/9 | 20F2 10/6 | DY86 6/6 | EM84 5/8 | PY32 8/8 | UYS6 4/9
3V4 5/6 | 20L1  14/- | DY87 6 | EM87 6/6 | PY33 8/8| VP4B 11/-
5U4G  4/8 | 20P1 /- | EABCSO 6/- | EY5l /3 | PYS0  5/3 | VP1321 21/~
5v4G  7/9|20P3  8/- | EAF42 7/8 | EY86 6/~ | PYSl 5/3 | W76  3/8
5VSGT 5/- | 20P4 13/6 | EB41  4/- | EZ40 /3 | PY82 5/ [ w7 2/9
524G . 7/- 23U4GTIL/6 | EBOL  £/3 | EZ80  3/9 | PY83  5/9 | 277 3/8
6/30L2 “9/6 | 30C15 10/6 | EBC33 7/- | EZ81  4/6-| PY88 7/3
6AL5 23| 30C17 11/8 | EBC4l 7/9 | GZ32  §/- | PY800 6/8 | Transistors
6AMG 3/6 | 30¥6 99 | EBF80- 8/- | KT61 6/8 | PY801 6/~ | ACI07 10/-
6AQ5 5!6]30FL1 10/6 | EBFS9. 5/9 | N8 5/8.| R19 7/~ | ACI27 7/8
6ATE  4/- 1)/~ | E 3/9 | N78  14/9 | R20  12/8 | AD140 15/
GBA6 48 | 30Ll7 12/- | ECC82 4/0 | PC86 /- | U25 9/- | AF102 18)-
6BE6  4/3'| 30P4  11/6 | ECC83 7/- | PC88  9/- | U268 8/9 | AF115 6/9
6BJ6  6/9 [ 30P12  9/9 | ECC84 8/3 | PC97 9 | U47 8/6 | AP118  6/9
6BWG  7/8 »301’19 11/8 | ECC85 5/8 | PCO00 8/9 |“U48  9/8 | AF117 5/«
6§11 79 2/8 | ECFS0 7/6 | PCC84 5/6 | U52  4/6'| AF118 13/8
6F13 348 3opmz 11/9 | ECF82 6/9 | PCCS9 9/9 | U78 3/8 | AFI24 9/
6F14 9/ | 35L6GT 6/3 | ECF86 9/- | PCC189 8/8 { U191 10/8 | AF125 8/6
6F23  9/9 | 35W4  4/6 | ECH35 6/- | PCF80 6/8 | U301 11/9 | A¥1268 8/«
6K7G  1/8 | 35Z4GT 4/6 | ECH42 /- PL’F&‘Z 6/9 | U801 18/3 | AF127 8-
6KB8G  4/3 | 85A2  5/9 | ECH81 5/- | PCF86 8/3 | UABCSO0 5/9 | OC22 17/8
6K8GT 7/6 | 6063 12/6 | ECH84 8/8 | PCF80010/8 | UAF42 7/9 | OC25  9/6
6L18  7/6 | AZ31  9/- | ECL80 6/~ | PCF801 8/9 | UBC4l 6/8 | OC26  6/9
6Q7G  5/6 | B36 4/6 | ECL82 6/3 | PCF802 9/6 | UBF80 6/- | OC44 3
6V6G  3/6 | B729 10/- | ECL86 7/9 | PCF805 9/9 | UBF89 5/9 | OC45  3/3
svse'r 6/6 | DAC32 7/3 | EF39  3/9 | PCL82 6/9 | UBL2l 9/-|0C7lL 3/6
3/6 | DAF91 3/9 | EF4l  6/3 | PCL83 8/6 | UC92  §/6 | OC7T2  4/9
sxmr 5/9 DAF96 6/- | KF80 4/9 | PCL84 7/6 | UCCB4 7/9 | OCT5  5/9
10/9 | DCCS0 7- | EF86  5/- | PCL85 8/3 | UCCS5 616 | oc8L  3/8
787 7/- | DF33  7/8 | EF86 6/8 | PCL86 8/8 | UCF80 8/3 ocg1p 3/8
7C5 8/6 | DF91 29 | EF89  5/- | PENA4 6/9 | UCH21 9/3
7C6 6/9 Dras s/- EF91  3/8 | PEN36C15/- | UCHs2 8j9 | 0C82  5/8
TH? H77 EF92 2/9 | PEN383 /6 | UCHS1L g/- | OC82D 5/8
Y4 emlnmn 12/6 EF97  7/8 | PFL20014/- | UCL82Z 7/- | OC170 58
85 Torquay Gardens, Redbridge, llford, Essex. SRt
Postage on 1 valve 9d. extra. On 2 valves or more, postage id. per valve extra.
Any Parcel Insured against Datnage in 1ransit 8d. extra.

lacts
at your fingertips...

Electrical & Electronic

Trader
YEAR BOOK 1967

All the information you need in one compact, quick reference
volume—the standard trade directory for radio and electrical
dealers, service engineers. This completely up-to-date year book
includes: Directory of principal trade organisations: Official
addresses: Leal guide: Rates of pay: Valve data: specifications:
Wholesalers: Proprietary names directory: Buyers’ guides:
Trade addresses, etc.

35s. net by post 36s 9d 514 pp.

obtainable from leading booksellers
Published for ELECTRICAL & ELECTRONIC TRADER
ILIFFE Books Ltd.

DORSET HOUSE STAMFORD STREET LONDON SEIl
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\IARIABLE VOLTAGE TRANSFORMERS

WORLD FAMOUS *'SLIDE-TRANS™ AVAILABLE OKLY FROM L.M.0.

]

A1
i]_\t:"lglﬂ

WiRELESS WORED

% RATED CURRENT CONSISTENT AT ALL

Output: 0-260 V. Input: 230 V.
A.C. 50/60 c.p.s. Shrouded fully
variable transformers for bench
or pane! mounting.

S

il

Inset shows latest type brush Gear providing | volt variation.

95

POINTS ALONG THE WINDING

I Amp. £4.10.0

2.5 Amp. £5.17.6

5 Amp. £9. 0.9

10 Amp. £18. 5.0

20 Amp. £32.10.0
C. & P. extra.

CONSTANT VOLTAGE TRANSFORMERS

AUTOMATIC MAINS STABILISER

ONCE AGAIN WE CAN EXPECT THE USUAL VOLTAGE DROPS DUE TO THE COLD WEATHER
Input: 190-270 v. A.C.

BEAT WINTER!

% No Attention

% No Maintenance
No Moving Parts
% Corrected Wave

Output: 240 v. A.C.
Accuracy: 190

Capacity: 250 watts.

Maintain * spot-on ™ test-gear readings at all times.

Woeight: 21 |b. Fitted
signal lamp and switch.
Size |1 X6}6in. high.

C.&P.
20/-

TRANSISTORISED MEGOHMMETER

% PUSH
BUTTON
TO READ

500v.-1000 Megohms.
Superb portable in-
strument. Supplied
¢fw batteries, probes
and carrying case,
ONLY

£25.0.0

C.&P.7/6

30Amu. L.T. SUPPLY UNIT

0 TO 18 v. D.C. WITH SMOOTH
STEPLESS VARIATION
Designed for CONTINUOQUS
use at max. loading.
YFitted voltmeter and ammeter.
+ Yinstantaneous overload cut-out
Input: Mains A.C
Robust construction.
£ 2 tone grey hammer finish. Steel

case.
£55 o o C. & P. 40/-
G.B. {inland)
ENTIRELY SUITABLE FOR PLAT-
ING PLANTS, LABORATORY
SUPPLIES, ETC.

e
1

<

@_5
1 @

9

36ft. AERIAL MASTS

LATEST PATTERN

NEW TUBULAR MAST

Check these vital points:

YMade from 6 x t§in. dia. Shera-
dized steel sections, for dura-
ability and strength.

YExtra strong locating base.

% Top cap with fitted pulley and
halyard.

%2 sets (8) Rotproof Guys.

Y Rustproofed Steel
Stakes.

ONLY £15.0.0

works

Picketing

Carr. 20/- Returnable wood case,
30/-.

VARIABLE MIGH
VOLTAGE

PORTABLE VARIABLE

Designed for engineers
whose
call for a visual indi-

PORTABLE TRANSISTOR TESTER

SUITABLE FOR PRODUCTION & LABORATORY USE
SPECIFICATION.
Alpha 0.7 to 0.997

Beta 5-300.
ICO 0-50pA. SmA.,
Capable of . measuring

GERMANIUM  AND
SILICON DIODES.
DESIGNED WITH RE-
SISTANCE SCALE 200
ohms to | Megohm as
an ADDED FEATURE.
Housed in heavy duty
plastic case, c/w internal
battery.

Only £7.15.0 Plus 7/6 C. & P.

A.C. POWER
SUPPLY UNIT
W .

requirements

20Amp.LT.SUPPLY
UNIT

LATEST DESIGN HEAVY
-DUTY 12/24 VOLT D.C.

AS SUPPLIED TO MIN. OF DEF. AND R.N.L.I.
Output: Adjustable up to 20 amps.
CONTINUOUS at 12/24 volts..
Input: 220/230/240 v. A.C. 50 cycles.
FULLY FUSED, Neon indicator,
0-20 amp meter. Size 16 x 12x20in.
high, in heavy gauge steel cabinet.

Grey Hammer finish. — Weight:
E 1bs, Plus 40/-
oniy £32.10.0 %'

CURIENT PRODUCTION G.B. (Inland)
BUY DIRECT FROM MANUFACTURER.

5 AMP.A.C. & D.C. VARIABLE SUPPLY UNIT

Specification:

Output: 0-260 v. A.C.
0-240 v. D.C.

SA M’LING TESTER 33&;{1Pof_\ll_olts applied.

DIELECTRIC BREAKDOWN TESTER 0-260 v. I3 amps.

INPUT
Y Range: Infinitely variable up to 3,000 230 v. !A C. 50/60 c.p.s.
volts. 0.1 amp.

Fitted with fuse, volt-
YEntirely suitable for continuous testing.

meter, safety indicator,

on-off switch and lead.

YAutomatle safety cut-out. Input: d
Mains voltage. Input and test leads 11 %7 %

Size 85X 5in. high.
Vg wditar &5 rrice £8 .17 .6 c.ar 26

*Smooth stepless voltage vari-
ation from 0-Max.

%Current consistent throughout
the controlled range.

Y Ammeter and voltmeter fitted,
and Neon indicator.

Y Fully fused input and output.

Strong steel case with carrying handle and rubber feet.

I4in. high. MADE IN ENGLAND.

£30 . 0 . 0 gt&B':u:g\-(lnland)
(Dept. W.W.1.}) 313 Edgware Road, London, W.2.

PRICE

PADdington 2233/4

(ELECTRONICS) LTD.
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BARGAINS IN MODERN QUALITY
KITS, COMPONENTS AND EQUIPMENT
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TRS FM. STEREO DECODER
OUTSTANDING TRS VALUE

This outstanding kit is based on the highly successful Mullard design and uses
6 Transistors on a printed circuit size 5#in: x 2%in. A 2-stage transistor Stereo
Beacon indicator is incorporated. Requires a |2 v. supply.

Earth is negative.

Basic Kit supplied is suitable for Transistor Tuner input and Transistor Amplifier
output. With simple mods (data supplies with Kit) this unit easily adapted for
use with Valve Tuners and Valve Amplifiers.

Wr2949 and WF2951. with coils

£4.19.6 el £55.0

Kit and assembly instructions complete with Mullard specified inductors Type

Packing and postage either model 2/6

TRANSIsTOR KlTS STEREO

PEAK SOUND SA 8_8 Sensational value high quality |4 transistor

stereo amp for good ceramic and crystal pick-

ups. 16-47 watts. output into 5 ohm speakers. Uses * Cir-Kit’ Augers

can assemble it. Separate treble and bass boost and cut controls. Easy to follow

instructions with unique * Cir-Kit * Shadow Template. Complete down to last
screw. £12.19.6 Peak Sound Power Pack for above. £3/15/-.

into 1.5

S|NCLA|R le Combined amp and pre-amp. |2 watts r.m.s. i .
ohm load Suitable for any loudspeaker. Two can be

used in stereo. Price, each, assembled 896

SINCLAIR STEREO

25 combined high sensitivity pre-amplifier and control unit, with smart two-tone

aluminium front. Ideat for two Z.12’s. Assembled £9.19.6

PZ3. Power pack for two Z!2's and steres 25, at  £3.19.6

MULLARD Four watt popular stereo amplifier in course of preparation
together with special TRS pre-amplifier available very shortly

S.A.E. brings details.

TRS KITS FOR MULLARD AMPLIFIERS

MULLARD “ 5-10” 5 valves 10 W., 3 and
15 ohms output. Mullard™s famons circuit
with heavy duty ultra-linear quality output

MULLARD * 3-3* 3-valve Hi-Fi quality at
reasonable sost. Bass Boost and Treble
controls, quality sectional output transiormer

(3 aud 15 ohms). 40 cfs-25 ke/s. + 1 dB. tfr. Basic amplifier kit nnce, £6/19/86.
100 mV. tor 3W,, less than 1Y, distortion Carr, 7/6. Ready built 11} G

Bronze eseutcheon panel. Complete Kit

only £7/10/-. Carr. 5/-. Wired and tested 2 valve pre-amp, Mullard Circuit. £6/12/6
£8/10/-. (P. & P. 5/6). Assembled £8/10/-.

TRS SIX VALVE AM/FM TUNER UNIT

Med. and VHF 190m-550m., 86 Mc/fs.-103 Mc/s.
6 valves plus metal rectifier. Self-contained
power unit A.C. 200/250 v. operation. Magic-
eye indicator, 3 push-button controls, on/off,
Med., VHF. Diodes and high output sockets
with gam control, llluminated 2-colour per-
spex dial |1%in. x 4in. chassis size |1}in

4in. X 53in A recommended Fidelity Unit for
use with all good hi-fi and amplifier systems. Carr. 12/6 Ditto less Power Pack,
Bargain Price. Complete kit of parts, inc. £9/19/6. Carr. 12/6 Circuit and
Power Pack as ilIustrated £10/19/6. Const. details, 4/6. Free with kit.

GARRARD UNITS AND PLINTHS

LM.3000. Autochanger with, 8 ns GARRARD PLINTH. Suit-
YTA stereo cartridge. g Aa able for use with any of the
units here. Complete with
plastic cover (Cart. and pack.,

&6{-.}.
GARRARD CARTRIDGES.
All types svailable. Post free
from Mono at 15/- to Stereo
from

£3.12.6

ATS0 AUTOCHANGER DE-
LUXE. With 12in. cast
turntable, less cartridge. 9' gns.

25/-

We stock Sapphire and Diamond Styli tor
1nost pick-ups at attractive prices.

SP.25 DE LUXE. Single
playlng unit. Less cartridge.
Carr. and packing on any of
abore 7/6.

9 gns.

Incorporating 4 Sp.

and EZ80), vol.,
10,000 line speaker.

capable of quality reproduction.
tails 2/6 (free with kit).

COMPLETE KIT
Carr. and ins. 12/6.

TRS DE-LUXE RECORD PLAYER KiT

Garrard Auta-Slim unit _and
Mullard latest 3-watt printed circuit amplifier (ECL86
bass and treble controls, with 8 X 5in.
Contemporary styled two-tone
cabinet, charcoal grey and off-white with matching
blue relief. Size 174in. X 16in. X Bin. A stylish unit
Circuit and const. de-

£13.19.6

Ready wired

30/- extra.
(lluminated Perspex contro! panel
escutcheon 7/6 extra. 4 contemporary
mounting legs, 6in., (0/6; %in, 11/6;
12in., 12/6 per set extra.

Valve line-up ECC85, ECHS1, EFS9,
EABC80, EL84, EM81, EZ80,

Three Waveband and Switched Gram,
positions. Med. 200-550 m. Long
1.000-2,000 m. VHF/FM 88-95 Mc/s.
Phillips Continental Tuning Insert with
permeability tuning oo FM and com-
bined AM/FM 1F transformers. 400
Kc/s. and 10.7 Mc/s. Dust vore tuning
all coils. Latest circuitry including
AVC and Neg. Feedback. Three watt
output. Sensitivity and reproduction
of i very high standurd. Chassis size
13} x8lin. ht 7iin. kdge Mlumin-
ated glass dial 114 x 3}in.

Vertical pointer. Horizontal station
names. Gold on brown background.
A.C. 200/250 v. operation. Magic-eye
tuning. Circuit diagram now avallable.

30/- 181

TRS 7 VALVE AM/FM RADIOGRAM CHASSIS

Aligned and tested ready for use £13/19/6. Carr. & Ins. 8/6.
Comp. with Tape, output. ext. sp’k’r and PfU sockets and indoor F.M. ‘uarml and 4 knobs—

1oin. R.A.

walnut or ivery to cholce. 30 P.M. Bpeaker only
Gln E.M.L PFidelity, 42/6. 12in. I{ A. wlth cong. Tweeter, 42/8 Carr. /6.

o/, 5%, 10% RESISTORS IN
PREFERRED VALUES AL-
WAYS IN STOCK FROM 3d Ea.

VOLUME CONTROLS-—5K-2 Meg. ohmis. 3in.
spindlex. Morganite Midget Type 1}in. diam.
Guar, 1 year. LOG or LIN. ratins less 8w. 3/6.
DP. Bw, §/-. Twin Stereo less Bw. 7/6.
100K to 2M ohmas with DP 8w. 9/8.
STEREO BALANCE CONTROLS.

Log/Anti-
Log 5K, !, 1 or 2 Meg., 9/- ea.

TAPE BARGAINS

1,500FF. 7in. REEL. Amerlcan pro-
tessional quallty 1} hrs. playing per truck
at 37 r.p.e. With le-ultr Alld stop foils.
In sealed boxes. Outstanding value at
17/6 per reel (p. & p. 1/- for one, 6d each,
after first ordered at same time).
UNIQUE DOUBLE SIDED TAPE on
53in. reels. Buperb in  normal
;:Ay.s 1deal for experime]nm too. 6501t.
- 6001t. 8/6 (p. & p. 1/~ per single reel
8d. for vach additional). P
EMPTY TAPE REELS (Plastic). 3in., 1/3;
din., 9/-; 5in., 2/-; on.. 9/-; 7in., 2/3
PLASTIC REEL CONTAINERS {Casset tes).
3in., 1/3; 5in., 1/9; 53in.. 2/~; 71n,, 2/3.

“ CIR-KIT FOR BUILDERS”

The new wonder medium for making circult
boards. Kit No. 3 includes 12in. x 6in.
faminate board. 15ft. (approx.) 4in. adhesive
copper strip and 6in. X 4in. adhesive sheet,
Price 15/-; 151t. x lin. strip or 25ft. x fHin.
strip or 12in. X 6in. sheet—g/-,

SINGLAIR KITS

We stock full range of these famous
kits as advertised.

MICROMATIC Revr. kit.. 59/6
Ready built .............. 79/6
Z,12 combined amp. and pre-

amp. buile ..., . ... 89/6

MICRO FM Pocket. 7 Transistor

tuner/pocker receiver £5/19/6
STEREO 25 Pre-amp. £9/19/6
PZ.3 Power Pack ...... £3/19/6

WAVECHANGE SWITCHES. 1p. 12-way. 2 .
2-way, 2 p. 6-way, 3 p. 4-way, 4 p. 2-way, 4 p.
3-way. long spindle. /6 ea.
TYGA FRET or Vynair spkr. fabric, 12 x
in., 2/-; 12 X 18Mn., 3/-; 12 X 24in., 44, etc.
BONDACOUST Speaker Cabinet  Acoustic
Wadding, approx. lin. thick, 18In. wide, any
length cut, 2/3 ft. 6/- yd. EXPANDED
ANODIZED METAL. Attractive gilt finish
+ x jin. dismond mesh, 4/8 sq. ft. Muitiples
of 6in, cut. Max. size 4 X 3ft., 47/6 plus cair.
ENAMELLED COPPER WIRE 2 oz reels.
143-203 3(-;22¢. 28;-3/6.3% -34¢.,4/3;
g.-38 g. 4/9; 39 g-40 g., §/-, e
TINNED COPPER WIBE—I&H g 4/- 2 oz.
VEROBOARD——AII sizes inoleding 2!in. x 5in.
3/8; 2iin. x 3%in., 3/-; 3] X Obin. 5/2;
33in. x 3iin., 38. fin. x 17in., 12/6. All
acoessories and tools in stock.
A UNIQUE TRANSFORMER
MANUFACTURING SERVICE
We manufacture aill types Radio
Mains, Transf. chokes. Quality
Op. Trans., etc. Enquiries invited
for specials, prototypes for small
production runs. Quotations by
return.

8end eash  with
Onder or pay.C.0.D,
Please- mentlion
* Wiréless World.

3d.

PACKING AND
CARRIAGE:
4o, 1f-; b, 1@

21, 3/8; 6lb. 5f-
101b. 6/6.

ORDERING

Send 3d. stamp for our
latest lists (Dec. 66),
packed with masses of
items at bargain prices.

A GOOD WAY
TO SPEND

RADIO

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
Tel.: THO 2188. Hours 9 a.m.—6 p.m
A few doors from Thornton Heath Stn.

COMPONENT
SPECIALISTS

Established 1946

. | p.m. Wednesdays
(S.R. Victoria section.)
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WIRELESS WORLD

3-VALVE AUDIO AMPLIFIER MODEL HA34

Designed for Hi-Fi reproduction of
records. .C. mains operation.
Ready buijt ou plated heavy gauge
metal chiassis, size Thin. w. X d4ip.
d. x 4}in. h. Incorporates ECCS3,
EL84, EZ80 valves. Heavy duty,
double wound mains transformer
and output transformer matched for
A ¢ 3 ohm speaker, separate baee, treble

amd volume countrols. Negatlve feed-
back }ine. Outpnt 41 watts. Front panel can be detached and leads
extended for remote mounting of vontrols. The HA34 has been
speciully designed for us and our quantity order enables us to offer
them complete with knobs, valves, ete., wired and tested for
only £4/5/-. P. & P. 6}-

HSL *“ FOUR ” AMPLIFIER KIT

bass, treble and balance
4 watts output into 3 chm speakers.

S$TEREQO AMPLIFIER

BARGAIN PRICE ONLY £4/19/6.

P&

'SUPER DE LUXE verrion incnrpo.nlnx ECLS6 vnlves, 8sep.

10/14 WATT HI-F1 AMPLIFIER KIT

A stylishiy tinlshe mon-

lnconmr.\ﬁng 2
ECLS6 aursl amplifier with an

s aml

E‘ﬁ?‘ dh(::;l: output of 14 watts from
Sayr] malne | 2 EL84s in push-pull

Super reproduction  of

both music and speech.

3 with negligible hum.
8eparate iaputs for ailke

transformer. Qut-
put 4 watts per
channel tinto

"ﬁ."x’x‘mniﬁﬁkﬁg‘.’: and gram allow reu»rdu
ume Ab- and

iollow each other. l‘ull)
shrouded section wound
output Aransiormer to
match  3-150  epeaker
and 2 independent vol-

solutely complete.

ume controls. and separate bass and treble contruls are provided

P & P. 8- glving good lift and cut. Vaive line-up: % EL84s. ECUS3, EF86,

3 Gus.

3-VALVE, 4 WATT USING ECC83. EL84, EZ80 VALVES for
A.C. mains 200/240v.
Special lc:nures include: % Heavy duty double-wound mains
ic screen. base, treble
anil volame conlrolx, giving fully variable boost amd cut with
minimum insertion loss. v Heavy ncgative feedback loop over
2 stages engure high output at excellent quallty with very low
distortion factor. Buitable for use with guitar, microphone
or record player. Provislon for remote mounting of tontrois
or direct on chassis. v All this builds on to a chassls slze only
74in. wide x4in. deep. Overall height 4}in. ¥ All components
and valves are brand new. ¢ Very clear and conclse Instructions
enable even the inexperienced amateur to construct with 100°
sucoess. v Supplied complete with valves, output trans-
forruer (3 ohms only), sczeened lead, wire, nuts, bolts, solder,

components.’

ofp).

separately.

for stereo.

HIGH GAIN 4-TRANSISTOR PRINTED CIRCUIT
AMPLIFIER KIT Type TAl

® Peak output In excese of 1} watts. ® All standard British
® Bullt on printed elrcuit panel,
@ Generous size driver nnd ontput transformers.
transformer tapped for 3 chm anl 15 ohm epeakers.
tors (GET 114 or 81 Mullard OC81D and matched pair of OC81 B.

@ 9-volt operation. @ Everything supplied, wire, batlery, | g’
clips, solder, etc. ® Cowmprehensive easy to fol G
tions and circuit disgram 1'8 (Free with Kit). E.
SPECIAL FR
built and tested 52/6. P. & P. 3/

ICE 45/-.

P&

and EZ80 rectifler, Simple instruction booklet 1/6 (Free with

parts). Al parts scld separately. ONLY £7/8/8. P. & P. 8/6.

Also wvallable ready buiit and tested complete with standard

input sockets, £6/5/-. P. & P. 8/5.

4-SPEED PLAYER UNIT BARGAINS
All brand new tu maker's origlnal packing.
SINGLE. PLAYERE. Carr. 5/6-on euch.

..... £3 9

GU7 with unit monnted p E .. £418

" £10 10

£4 9

size G x 3in.

low instruc-
All parts sold
P. 3/

arrard BP25 de luxe . .
M.L with wit mounted pick-up ar

p
ot AUTO. CHANGERS. Carr. 6/6 on each.
A pair ot TAIs are ideal | g g B UA25 Super stim se 2 e GARRARD 2000£7 10

Also ready |

(HRRARD AT60 . 9 19 6 GARRARD 3000£8 15

Tooe aowme

ete. (No extras to buy). PRICE 79/6. P. & P. 6/-.
Cs ive circuit practical layout and parts list
28 (free with kit). This kit is similar in appearance o HA434
bud employs entirely different and advaneed circritry.

QUALITY RECORD PLAYER AMPLIFIER, MK. I
A top-quality record player amplifier employing heavy duty double
wound mains transformer, ECC83, EL84, EZ80 valves. Beparate
bass, treble and volume controls. Complete with output trans-
former matched for 3 ohm speaker. B8ize 7in. w. x 3in. d. x
6ln. h. Ready built and tested. PRICE 69/6. P. & P. 6/-.
ALSO AVAILABLE mounted on board with output trancformer
;nd speaker ready to tit into cabluet. below. PRICE 89/6.
. & P. 7/6.
DE LUXE QUALITY PORTABLE R/P CABINET

each. P. & P. 3/-.

waith mecigion geared 2 :

ANOTHER HARVERSON SCOOP!

ARRARD 1000 with lpftlal Ri-Fi cartridge .... £6 19
FM/AM TUNER HEAD | All the above units are complete with tfo mono head with sap:

Beautifully designed and precision | Phire stylt or can be supptled with stereo head nt 12/6 o\tm

for AM

Another

engineered by Dormer and Wads-
worth, Ltd. Bupplied ready fitted
with twin .005 tunlng condenser | 15¢

FM gection covers 86—102 Mefs.
1.F. output 10.7 Mc/a.
with ECC85 (6L12) valve and full |
eircuit disgram of tuner head.

enables us to offer these at 27/6. |
Order quickly! Limited number also available
1 reduction drive, 3G/-.

B.S.R. MONARDECK (Single speed) 3%in. per sec., simple control
8 5iin. spools. £6/15/-, plus 7/6 carr. and Ins. Tapes extri.
ACOS CRYSTAL MIKES. High Imp. For deck or band use.
High sensttivity, 18/6. P. & P. 1/6.

TSL CRYSTAL STICK MIKE. List 45/-. Our price 18/8. P. & P.1/6
QUALITY PORTABLE TAPE RECORDER CASE. Brand new.
Beautifully made. Few only at 46/6. P. & P. 8/6.

WELL-ENOWN MAKER'S SURPLUS!
ONE TRANSISTOR FRE-AMP
Suitable for use wlth Wedium or High Ympedance mikes. gultirs,
gram., pick-ups, tape decks, ete.: for operation from 200{300
volt H.T. rail or 8-volt hattery. Gain spprox. 14 : L. Fully

connection. Prealigned

Complete

special bulk pm-ch:uei

P. & P. 3/-.

Uncut motor board slze 14Jin. x 12In., clearance 2in. below,
53in. above. WIlI take above amplifier and any B.A.R. or
GARRARD Autochanger or Single Player Unit (excepi AT60
or 8P25). 8ize 18in. x 15in. x 8in. PRICE £3/@/@. Can. 9/6.

high.

MATCHED PAJR AM/FM L.F.s, Comprising let' LF. and 2nd L.F.
direriminator (465 kejs./ 10.7Mejs.). 8ize lin. x 1}in. x 2{in.
Will match above tuner head, 11/~ pair.

isolated input by Mu-Metal sereened transformer. Blze 47in.
lin. ¥ lin. Reasdy Dhuilt complete with full cirouit disgram and
instructlons. ONLY 15/~ Post free.

P. & P. 2/~

Open all day Saturday
Early closing Wed. | p.m.

A few minutes from South Wihnbledon
Tube Station.

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 cpie,,,wo0d 3955

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P, CHARGES
QUOTED APPLY 70 U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

OLRUS ELECTRONICS LTD. PAD 1515

9 Norfolk Place (off Praed St.) London, W.2

7FACTORY NEW FULLY GUARANTEED

Valves Valves—Transistors— Diodes—Zener
DAFOl 4/8 | GZ34 10/ | 68N7GTB | AF139 15- | OAZ202 8/§ | OC50 18/8
DAF96 6/6 | PC86 11/- 7- | AF186 19/6 | 0AZ203 8/8 | OC60 17/6
DF9L 3/~ | PC88  11/- evsa’r e/s | aFv10 256 | 0AZ204 8/ | 0Ce> 286
DF9G  7/- | PC97  7/8 | 6X5GT 6/- | AFZI1l 17/~ | OAZ205 8/8 | 0CG6 25/
DKL 58 | PCCS4 6/ 2514:(;'1' 8/6 | AFZI2 12/8 | OAZ206 B/6 | OCT0  4/-
DK92 §/- | PCC8Y 11/- | 30C15 10/~ | ASY26 /6 | OAZ207 9/6 | OCTL  4/-
DK96  7/- | PCCI89 11/~ | SOFL2 10/6 | ABY28 6/() 0AZ208 6/6 | OC72  B/-
DL92  5- | PCF8g /- | 30FL1411/- | ABZ20 7/6 | 0AZ209 6/6 | OC73  7/8
DL94 59 | POFSs 8/6 | 30L15 11/- | GET20 10/~ | OAZ210 6/6 | 0CI5 &/
DLY 7/~ | PCL82 7}~ | 80P12  9/- | GE1102 8/- | 0AZ211 6/6 | OC78 5/~
DYS6  68/4 | pCLs3 8/6 | 30P19 13/- | GETLO3 4/8 OAZ212 6/6 | OC77  7-
EBCil 7/8 | pcL8s 7/6 | 30PL2 10/6 | GET105 8/6 | OAZ213 6/6  OC78 5/
EBCSL 6/8 | pcrLas g)-'| S0PLI3 12/~ | GETII3 5/- | OAZ222 9/6 | OC78D 5/
EBCUO 4/3 | porgs g/¢ | 3BLOGT 6/- | GETI14 4/- | 0AZ242 46 | OCBL 5/
EBFS9 6/9 | prgg g | 85Z5GT 5/6 | GET115 9/- | OAZ246 4/8 | OC8ID 5/
ECCBl 4/ | prgy . | SOL6GT 6/6 | GET11612/8 | OAZ246 4/8 | OCSIM 5/
ECCS2 5/- | prgs  gjg | ACl07 10- | NKT213 6/- | OAZ247 4/6 | OCSIDM 5/-
ECC83 5/8 i o AC128 6/6 | NKT216 7/6 | OAZ290 9,6 | OC81Z /-
RCCBS b/~ 6/6 | ACI2T 76 | NKT51 5/~ | OAZ291 9/6 | OCB2  6/-
ECF80 7/- Puoo 13/ | ACLY7Z 9/6 | NKT355 6/6 | 0AZ292 9/6 | OC8ID 5/
ECHS5 10/9 | pua” “gid | ACI28  6/6 | NKT304 8/~ OCl6 20/~  OC83  5/-
ECHaz g | Y32 88 | acizg 78 | NKT403 0C19 7/6 | OC84  6/-
Echst 5 | Y81 Bl | acyl7 8j6-| 17,6 | 0C22  10/- | 0C122 15/
ECH84 8/10 | PY82 5/ ACY18 58  O0A5  4/-  0OC23 12/8 | OC139 7/6
ECL80 7/- | B¥83 8- | \Cyi9 66 | 0A7  4/- | OC24 17/8 | OC140 9/6
ECL82 6/3 ggssl 73 | ACY20 5j- | OAlo  3/- | OC25 9/6 | ociso /-
ECL86 8/~ B& 78 | ACY21 6/- | OA47 B8j- | OC26 7/8 | OCI70 5/-
EFS0  5j- g C81 7/8 | AD1i0 16/- | OATO  2/- | OC28 12/6 | OC171 6/~
EF86 63 | UCC85 /8 | 419 16)- | OA73  2/6 | OC29 15/~ | OC200 7/8
EF183 6/a | UCH#2 8/8 | Ap16) 11/- | 0a78  2/6 | 0C35 126 | OC201 11/8
EF184 ¢/4 | UCH8L 6/3 | AD182 11/~  O0AS1 2/6 | OC36 12/8 0C202 13/8
EL34 9/6 | UCL82 7,3 | ADTI4015/~ | OAS5 3/- | OC41 8/~ | 0C203 10/8
ELs1 86 | UL4l 86 | AF102 18/- | OA8¢ 4/- | OC42  5/- | 0C204 15/-
ELSt¢ 4/9 | UL84 6/3 | AF114 6/8 | OA90 2/8 | 0C43  9/- | OC205 15/~
EMB4 7/- | UY86 5/6 | AF116 6/- | 0A9]1 2/6 | OC4d  5/- | OC208 22/6
EY5l 7| U5 . 9/6 | AFI16 6/6 | A9 3/8 | OC43M 5/6 | ORP12 8/
EYSG 6/6 | U2 86 | AF117 5- | 0A200 3/3 | OC45 4/~ | ORPGO 5/~
EZ40 7/8 | 5U4GB 6/8 | AF118 12/6 | 0A202 4/3 | OCAM 4/ | 18202 478
EZ80  5/- | bY3GT b5/~ | AFl124  9/- 0A210 76 | OC46 56 | 28012 20/-
EZ81  5/- | 5Z4GT 8/- | AF125 8/6 | 0A211 9/6 | OC47 76 | 280124 25/~
EZ90 4/~ | 6F23  10/- | AF12%6 8- oxnoou/ | OC57 18/~ | 28013 20/-
GZ32  10j- | BLSGC 7/8 | AF127 §/- | OAZ20110/- | OCH8 178 |
C.W.0. only P.& P. 2/-in & 1/- minimum

METAL WORK—PANELS—CHASSIS
For P.W. P.E. Constructional Projects

0SCILLOSCOPE BARGAINS

slrsnino Tﬁ»pe /18 1? £19 Cossor 1049 Mk. 4 D.B. .. £50
uttard. L101/3 D . £25 ili .B. M5650 £18
Gossor 1035 D.B. ...... L e e e
Cossor 1049 D.B. ....... o GG IOR IR, e
Solartron D.300 .......... g90  Furzehill D.B. 1684D. .... £20
Du Mont Type 241 (115 v.) £10  Furzehill D.B. D/100 .... £20

VARIOUS RECEIVERS ARs88's. R107, CR100, PCR1.

VHF Mobile Receivers by Marconi and Pye.

Marconi B29 Receiver. Useful as a “(Q”
fiver, 15-260 kefs. 4 bands ........... ... .. ... . ...l £6 10 0
19 Sef Amplifiers. Type 2 with 12 v. P.U. 2. 807 output £4;
or 4 BO7 output ......... ... ... .iiiieiieieaiaaa £5 0 0
Radic Telephones. Ranger and Reporters.
'* Tede ”” L Type Fizld Telephones, per pair .................. £315 0
BC-221 Frequency Meters. New mndition .............. £30 0 [

Electrolytic Capacitance Bridge.

R [ 50000000000 TR Y. . o o o0 A6 o £12 1 0
Capacitance Test Set by Sulhvan 3 ranges 50uuF to 5uF. New £5 0 0
R.F. Capacitance Bridge by Electronic tubes.. ............. £18 0 0

Bristol Dynomaster Recorder. 12in. chart. 25/0,25 mllhvolis, with ampli®
N £50 © 0

fier. Newcondition ............ ... ... ...00i.0... 0

New Waterworth Hobart Micro Film Reader............. £15 0 0
Klystron Power Supply by Appiied Electronics, etc........... £15 0 0
Stabilised Power Units. Various outputs from .............. £ 0 0

Philips H F. induction Heating Gemerator complete with Control Unit
Type No. F13/1, 350 kc/s. 6 kW output; also 10 kW output.

G.E.C. H F. Induction Heating Generator. 25 kW output.

4in. Royce Furnace, 4in. Sintering Furnace, Vacuum Oven with pump,
Penning Gauge, etc., Brass Melting Furaace din., Seml-continuous Crystal
Growing Oven 1, 0001b. pressure, platignum lining "with control panel.

ALL PRICES M A C LTD
QUOTED ’ - *

38 MEADOW LANE, LEEDS. Yel.: 26026
URCCUDE Or Works:
CARRIAGE. TROY ROAD, MORLEY. Tel.: 2334
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DE-ICER, Controller Mk. 3. 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
governer 20-30 volts 12 R.P.M.; geared to two 30-way stud switches and
two Ledex solenoids, 1 delay relay, etc., scaled in steel case, size 4 X5 X 7in.
£3 each, post 7/6.

GEARED MOTORS (Reversible).

28 v, 150 r.p.m,, 25/-, post 2/6.

24 v. Open gears with govemor approx. 10 r.p.m., 25/-, post 2/6.

A.C. Moter 115 v. 50 c/s. 1/300 H.P., 3000 r.p.m. Capacuorl mfd. 25/-, post
3/-. Dalmotor SC5, 28 v. D.C. at 45 dmps 3 12,000 r.p.m. output 750 W.
(approx. 1hp), brand new, £2/10/- each, post 7/6.

. D.C, r.p.m. (ideally suited for opening garage doors), current
consumpnon approximately 6 amps. Price £3/10/-, postage 7/6.
CONDENSERS. 10 mfd. 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 volts,
17/6, post 2{-. 8 mfd., 1,200 voits, 12/6, post 3/-. 8 mfd. 600 volts, 8/6,
post 2/6. 0.25 mfd., 2 kv, 4)-, post 1/6.

Vacuum condenser 50 pf. 32 kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, post 1/6.
All the above are new in cartons.
HEADPHONES. DLR.S5, 10/- pair, 2/6 post.
phone, 15/-, post 2/6.
AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and
valves, relays, magnetic clatches, motors and plug-in amplifiers, with many
other items, price £7/10/-, £1 carriage.
U.S.A. DESK MICROPHONE CRV/5108/A. Complete with 7 yards
of screened cable and universal jack (adjustable), 10/- each, post 3/-.
ARS8 SPARES: Vibrator Unit, 6 v. D.C. New 25/-, post 6/-. Block Con-
denser 3 x4 600 v. D.C. 25/-, post 4/-. 0.01 mfd. 400 v. D.C., 4 for 12/6.
Capacitor Air Trimmer, 2-20 pF., box of 3 10/-. Ceramic 1.0. Valve Holder,
boxof 57/6.
SIGNAL GENERATOR TS155¢c/UP (as new) price £75, carriage £1.
TS125A, with leads etc., price £25, carriage 10/-.
APNI ALTIMETER TRANS/REC., suitable for conversion 420 mc/s
complete with all valves 28 v. D C Dynamotor and 3 relays, 11 valves,
price £3 each, carr. 10/-.
RADIO TELEPHONE GR300 V.H.F. 75 Mc/s. two channels, complete
with centrol box and 12 v. D.C. supply, as new, £50, carr. £1. Control
Emt folr 7he GR300, £3 each; also power supply unit 12 v. D.C., £3/10/-.
arr. 10/-
RELAYS SEMI ROTARY. 3 pole DT., contacts suitable for 10 amps.
(silver), coil 12 volts D.C., new in cartons 12/6 each, post 2/6.
TRANS/RECEIVER UNlT Mk. 3. Freq. 2 to 8 mc/s.,, RT or CW,
MCW., requires external power supply. Complete station £9, carriage 25/-
Trans-rec. only £3/10/-. carr. 15/-.
RESISTORS. Variable 3 ohm. 10 amps., 25/-, post 4/-.
ROTARY TRANSFORMERS. 24 v. input, 175 v. at 40 ma. output
25/-, plus 2/- post. EICOR type, 12 v. input, 400 v. at 180 ma. output,
30/-, plus 4/- post. 12 v. input, 225 v. at 100 mA. output, 25/-, plus 3/-
post. (All the above are D.C. only).
CANADIAN C52 TRANS./REC,, Freq. 1.75 to 16 mc/s on three bands.
R.T., M.CW. and C.W. Crystal calxbrator, etc., power input 12 volt D.C,,
new condition complete set £50, carr. £2/10/-. Used condition in workmg
order £25, carr. £2/10/-. C52 receiver only (less outer case), £8/10/-,
carr. 15/-. Transmitter only £7/10/-, carr. 15/-. Power unit C52 rec., new
£3/5f-. Used power units in working order £2/5/-, carr. 10/-.

TRANSFORMERS. 230 to 115 v., isolation 300 va, £4 cach, plus?l/
230/115[2\\1:0 300 watts, £3, post 10/-. 230 v. pri. 24 v. at 2 amp., 22/6, l
{ post 10/-

No 10 headset and micro-

RDO RECEIVER has complete metering of both RF and Audio Circuits.
Calibrated Accuracy: 1% approx. Video Output: 25 mv into 50 ohms-
It utllrzes the same plug in RF tumng units as the AN/APR-4 Receiver,
and is ideally suited for monitoring and measuring signals in the 38-4,000
mc range. Receiver with three tuning units covering 38-1,000 mc/s. and
Panoramic Adaptor. Price £150, carr. 30/-.

OSCILLOSCOPES. Type 1035, Cossor Mk. 1, in very good condition.
£35, carr. £1. Hartley type 13a, £25, carr. £1. Type 1049 Mk. IV, excel-
lent condition, price £50 cach, carr. £1. .

CT.53 SIGNAL GENERATOR. Freq. range 8.9-300 mc/s. with calibra-
tion chart. Qutput 1xV-100mV. internal square wave and sinewave modula-
tion at 100 cfs, external modulation 50 c/s-10 Kc/s, 230 v. A.C. Complete
with chart etc., price £27/10/-, carr. £1.

MARCONI CR100/2 RECEIVER. Freq. 60-30 mcfs., selectivity 100 db-
30 db, complete with bandpass filter switch 100-300-1,200-3,000-6,000 c/s,
2 RF szlages, crystal filter etc., 230 v. A.C. power supply. Price £30 each,
carr. £1.

MICA CAPACITOR: .04 mfd., 1000 volts Peak Wkg., 25 amps. at 1,000
kcfs., price £3 each, post 5/-.

TRANSMITTER ASSEMBLY UNIT: Complete with 3E29 and 2 X
6AG7 valves and miscellaneous components. Price £2 each, carr. 6/-.

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. Freq. range 50 kcfs.

Receiver only in worki order,
£18/10/-, carr. 15/- each. Set of
nine coils £12/10/~, available only
with set. Power unit for HRO,
100/240 v. A.C., £2/15/-, carr. 10/-.
CONVERTERS. Type 8a., 24 v. D.C., 115 v. A.C. at 1.8 amps 400 cycles,
3-phase, £6/10/- each, post 8/-.
ADAPTOR WAVEGUIDES TO COAXIAL UG 183/U (M Band).
Price 30/~ each, post 3/-.

to 30 mcfs., with set of nine coils..

DALMOTORS: (All ex equipment):

Actuator Type SR-43: 28 v. D.C. 2,000 r.p.m., output 26 watts,
5 inch screw thrust, reversible, torque approx. 25 ‘lbs., rating inter-
mittent, price £3 each, postage 5/-.

Model PM-4: 28 v. @ 3 amps, 4,500 r.p.m., output 40 watts,
continuous duty complete with magnetic brake Pncc £2 each, postage

4/-.
Model SR-2: 28 v. D.C. 7,000 r.p.m., duty intermittent, output 75
watts, price 25/- each, postage 4/-.
MOTORISED ACTUATOR: 115 v. A.C. 400 cfs. single phase,
reversible, thrust approx. 3 inches complete with limit switches, etc.
Price £2/10/- each, postage 5/- (ex equipment),
D.C. MOTOR: 27 v, D.C. with gear box, 4 r.p.m. Price 25/-, postage
3(4 (ex equipment).

ARED MOTOR: 28 v. D.C. approx. 200 r.p.m. complete with
precision potentiometer, 40k plus or minus 3%, 2.5 watts linear plus or

minus 0.25%. Pnce 30/-, postage 4/- (ex equipment).

TRANS/REC 510/A. This is a lightweight transmitter/receiver principally
used for long range communications. Frcquency tunable 2-10 Mcfs. and
has facilities for “VOICE or “CW ’ working. The operator can set up
4 crystal controlled channels within this band and select the required
frequency by means of a switch on the panel of the transmitter. Power
requirements 14 v. and 90-7¢ v. The power output is approx. 0.2 watts
for “ VOICE’" (unmodulated) and 0.5 watts for “ C.W.” Suitable for
mobile units or can be used as a base station with improved aerial system
In excellent condition. £1S each, carr. 10/-.

MARCONI TYPE TF-144G SIGNAL GENERATOR. Freq. 85 Kc/s.-
25 Mc/s., internal and external modulation, power supplies 200/250 v. A.C.
Price £25, carr, 30/-.

TSS535A/U, Hewlett Packard Co. Signal Generator: freq. on 4 bands
7-16 kcfs., 15-36, 34-80, 70-160 kcfs., with 400 cys, external mod., micro-
volts 0-10 and 0-20 Db., with a 2 inch cathode ray tube for visual indication.
Power Supplies 115 v. A.C. Price £75 each, carriage £1.

MARCONI SIGNAL GENERATOR NO. 13. 2 bands, 20-40 mc/s and
40-80 mcfs. FM., AM,, and CW. Mod. freq, 300/1000/1600/3000 and ex-
ternal mod. Output voltage is 0.1-10. Power Supplies 110 v. or 250 v. A.C
Price £50, carriage £1.

MULTIPLIERS (CT54 valve voltmeter), £2/10/- each, post 3/-.

HS RELAYS. 1,700/1,700 ohm coil, 17/6 each. 500/500 ohm ceil, 15/-
each. Postage 2/-.

TACAN Trans/Receiver, same as ARN21, British made, STC, TR9171
complete with five 2C39As with assocxated valve-holders. As new price
£€25. Used condition £15, carriage £1.

CONTROL MOTORS. 115/115 v., 2 pole 60 cys., output 5 watts, the
tachometer 115 v, 1 ph., output volts per 1,000 v. =6 v., £3/10/-, carr
4/- each. Type R110-2B-B. 115/115 v. 400 cys., £2/10/-, carr. 4/- each.
TELEPHOTO UNITS (Trans-ceiver) Type CNP. Complete with tuning
fork and power supplies 115 v. 50 or 60 cys., £30 carr. £2 =ach.
TELETYPEWRITERS. TT-4 TGXc-2. Also AN/PGC-1 and AN/
PGG-2, £35, carr. £1 each.

UNISELECTORS (ex equipment):

8 bank 25 way, 75 ohm coil, price 35/- each, postage 4/-.

3 bank 25 way, with one homing bank, price 25/~ each, postage 3/-.

RELAY PANEL: with 4 Leach relays, 28 v., 135 ohm coil, 4.P. C/O,
10 amp. contacts, 4 relays, 28 v., 235 ohm coil, 3 pole C/O plus high speed
relay, 16,000 ohms, 1 C/O. Price 30/- each, postage 5/-.
TELEPHONES (PORTABLE) TYPE *“ F.” Suitable for all outdoor
activities up to a range of 5 miles, in excellent condumn Price, complete
with batteries, £5/10/- per pair, carriage 10/-.

B.44 MODULATION TRANSFORMER: Ratio 2 :1 or-as an output
transformer 85 : 1. Price 25/~ each (new in cartons), postage 3/6.
BATTERY CHARGERS: 100-250 v. A.C. Input, 12 v. 15 Amp. Output
(2-Rate Charger complete with Sun-vick thermal switch for fast or trickle
charge), price £12/10/- each, carr. 30/-.

COMMAND RECEIVERS: Model 3-6 mc/s and 6-9 mc/s, as new, price
£5/10/= each, post 5/-.

BC-433-G COMPASS RECEIVER: Freq. 200-1,750 kcfs. in 3 bands,
suitable for aircraft, boats, etc. Complete with 15 valves, power supply
input 24 v. D.C. at 2 amps. Receiver only £5 each, control box for receiver
£1 each. Sold only with Receiver. Carr. 15/-.

TCS MODULATION TRANSFORMERS, 20 watts, pri. 6,000 C.T.,sec.
6,000 ohms. Price 25/- each, post 5/-.

URM-67 PHASE MONITORS. Price £85 each, carriage £1.
TS382 AUDIO OSCILLATORS. Price £45 each, carriage £1.
TACAN PERFORMANCE TESTER, Type 7288, 105/17012.
£45 each, carriage £1.

SPECTRUM ANALYSERS, TSE/4SE. Price £75 each, carriage £2.
WAVE GUIDES FLEXIBLE CG-182/APM.40. Length 18 inches.
Pnce £2 each, post 4/-.

ADVANCE TEST EQUIPMENT
HI1B Audio Signal Generator
J1B Audio Signal Generator ............
J2B Audio Signal Generator .. ...
TTIS Transistor Tester . ...................c.....0.
VM76 AC/DC Valve Voltmeter.............
VM77C AC Millivoltmeter. ... .............0c0nun...
VM78 AC Millivoltmeter (transistorised) ..........
VM79 UHF Millivoltmeter (transistorised) .......... £125
These are current production, manufactured in UK. by Advance
Electronics Ltd. (not discontinued models). Showing a saving of
approximately 33} % on nett trade price. NEW, ailinoriginal
sealed carton, Carr. 10/- extra per item,
Special offer of 10% discount for schools and Technical Colleges, etc.

Price
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S.A.E. for all enquiries. List available 6d.
If wishing to call at Stores, please
telephone for appointment.

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N.17

Phone: Tottenham 9213
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50 Kcfs-30 Mc/s with * $ " meter and crystal filter in
excellent fully checked and tested condition
together with set of 8 general coverage coils and
mains P.S.U. 110-220 v. £26/10/-. Carriage and
packing 30/-.
RACK MODEL also available at the same price.
“S” Meter for H.R.O. Receivers. Brand new
£2/10/-. Carriage paid U.K.
CRYSTALS for H.R.O. In original
Union Housing, 25/-. P. & P. 2/-.
VARIOMETER for No. 19 sets, 17/6. P. & P. 3/-.
TELEPHONE HANDSET. Standard G.P.O.
type; new 12/-. P. & P. 2/-.
INSET MICROPHONE for telephone handset
2/6. P. & P. 2/-.
2 KW ULTRASONIC GENERATOR together
with power supply unit for 200-250 v. A.C. Com-
plete ewo chassis with interconnecting cables.
Frequency 37 to 43 kc/s adjusced by fine control.
Peak output 12 kw, average output 500 w. Com-
pletely new with valves and manual, £65, carriage
paid U.K
A.R.88D. RECEIVERS. Fully reconditioned, £55-
Rebuilt model £85. Carriage paid U.K.

SPARES FOR A.R.88D. RECEIVERS
Ask for your needs from our huge selection.
BC 221 FREQUENCY METERS. 125-20,000 kc/s.
Accuracy 0.01%. Complete with individual calibra-
tion book. Fully tested in as naw condition. With
headphones, £35. Carriage 10/-.
MAINS P.S.U. for the above, speclally built to fit
battery compartment, £I|/IOI-. Carriage 5/-.
HAMMARLUND SP600 JX RECEIVER. Dual
conversion superhet 540 kcfs. to 54 Mcfs. in 6
bands. Stability 0.01% or better. In as new, labo-
ratory tested condition. Price on application.

P. C. RADIO LTD.

170, GOLDHAWK RD., W.12
SHEpherd’s Bush 4946

National

e =

BOONTON STANDARD SIGNAL GENE-
RATOR MODEL 80. Frequency 2-400 Mcfs in
6 ranges. A.M., 400 and 1,000 c/s. and external
modulation. Provision for pulse modulation.
Piston type attenuator, 0.1uV-100mV. Separate
meter for modulation level and carrier level.
Precision flywheel tuning. 117 v. A.C. input, £95.
Carriage 30/-.

SIGNAL GENERATOR TYPE TS 418. Signal
frequency 400-1,000 Mcfs. direct calibration.
Pulse rate 40-400 c¢ (Xi or XI0), pulse delay
variable, less than 3usec to more than 300usec.
Pulse width variable less than lusec. to more than
10usec. Polarity—internal or external sources,
positive or negative pulses, AM & CW. Outpuc
attenuator 0.2uV to 200mV. continuously variable.
In fully tested condition, £150. Carriage paid.

C.R.100 RECEIVER. 60 kcfs-420 kc/s., 500 kcfs.-
30 Mc/fs. In é bands 2 HF stages, 3 IF stages, AVC on
both phone and CW. Excellent condition, correctly
tuned and guaranteed, £3!. Carriage 30/-.

CR (150/6 RECEIVER. 2-32 Mc;s. in 4 bands.
Double conversion. Miniature valves. 8 positions
Ist oscillator selector, variable band with [00c-
13 ke/s. built-in calibrator, 4 kc. bandspread, valve
metering and signal indicator. Noise limiter, £40.
Originally P.S.U. £7/10. Carriage 20/-.

MaRcH, 1967 WIRELESS WORLD
EHTL 300/~ | MH4 5/~ | R3.... 8/ | UFS) @~ | IN43 .. 4/ | 6AGD  2/6 (6F13 .. 5/~ | 10F9 .. 8- |
EL32 39 | MHLDG nm 240A UL41.. 7/6 | 1IN70 .. 4/~ | GAGT 8}~  6F17 .. 5/- | 10P14 15/-
EL34  10/- 10/- UL8S4 56 | 1R4 .. 6/~ | GAH8 10/ |GF32 .. 4/ | 12A6 .. 2/
EL3% 5- | ML6 6/~ [ ncm‘wo UUS .. 7/~ | 1RG .. 3/8 | 6AJ7  3/- |6F33 20/- | 12AH7 5/-
EL37. 16/- | N78 ..15/- 60/~ | UU9 .. 8/6 | 184 .. 5/- | 6AKS 5/~ |6G6G  2/6 | 12AT6 5/-
Ems .17/6 | NE17 2/~ | RK72 6/- | UY2l 76 | 185 .. 4/6 | 6AKG 6/~ | 6H6M 1/6 | 12AT7 4/-
AC/HL 4/6 | El66 20j— 8- | 0A2 .. 5/9 | 8P2 ..8/6 | UV4l 686 | 1T4 .. 3/- | 6AKT /- |6JAWAL0/~ | I2ATTIWA e TS T
ACP4  6/— | Eld15 30/— EL42 8- | OB2 .. 8- | 8P4l .l/s UY85 5/~ | 2A3 .. 5/- | GAKS b5/9 |65 .. 6/- | 56 GUARANTEE
Acopmvs/- El524 12/6 | EL50.. 8/~ | OB3 .. 9/~ | 8P61 .. 4/~ | V1120 4/- | 2096 .. 7/~ | GALS /- | 636G .. 2~ | 12AU7 5/- | 4
5/-~ | B2134 16/~ | ‘EL81.. §/- | OC3 .. §/- | 8P210 3/8 | V1507 5/~ | 2C2A 3/- [ BALGW 7/- | 6J6 3/6 | 12av6 6/ | 30ZOGT 8/- | 2051 .. 5/-
ABS 5/~ | BASO 1)~ | EL84.. 4/3 | OD3 .. 5/- | BTV280/40 V1923 20/- | 2034 7/- | 6AM5 26 | 6J6W 6/~ | 12AX7 /- | 37 .... 4/~ | 4043C
Anpi2 fo Eﬁ"‘ceo 3o | ELoA. s | Daras 14 018 ¥ | Baxe e | secvee
P12 91.. 48 -3 - 7 - .
ARP24 3/6 | BACOl 8/6 | EL95 .. 6/~ | PC86.. 9/— TRANSISTORS 6K8GT 5/6 | 12BE6 7/- 7/8
ARTP1 6/— EAF42 8/~ | EL360 20/~ | PC88 .. 9/- | ogus 20/~ | OCSID 5/~ | 0C202 15/~ | XCis2 15— |6K7G 2= | 12BH7 7/ | GOLGGT 8§/
ATP4 23 | BB34 1/6 | EMS0 @/~ | PCO7 .. 7/6 § Gcon 93— | OCBIM 5/~ | OC203 12/8 | XCl3b 20/- JSK7GT 4/9 208 ..3)- | 93A .. 78
ATP7 5/6 | EB91 3/~ | EMS1 7/- | PCO00 12/- | oco5 /8 | 0Cs2 10/- | OCoes 17/6 | X€166 22/ [SK8G_ 3/= | 12E1 17/6 | 87 ... 6/-
AU7 55~ | EBC33 G- | EM84 6/3 | POC84 56 | 6035 126 | 0Cs2DM5- | 0C206 23/6 | 2N247 g¢ |BKSGT 83 | 12HG.. - | 38 ... 8/~
AZ31 @ | BBCAl 8/¢ | EN3L 10/~ | PCC8Y 10/~ | ocia @~ | OCB3 5/~ | AaZI2 6/- | 2N4la 7y¢ JCKSM _8/8 | 12J56GT 26 89 ... 8-
BD78 40/~ | EBCSL 5/- | EBU74 80/~ | PCC189 9/6 | oca5 5 | OCS3B 5/ = 8 Jek2sa 24/~ | 12J7GT 6/6 | 756 .... 5/8
BGH 14/~ | EBFS0 8/6 | EBU208 6/~ | PCFB0 83 [ oc71 48 | ociza 5 | ACI28 7/6 | 2N303 47/~ Jersg  6/- | I12K7GT 2/- | 76 ... 5/-
BLG3 10/- | BBFS3 7/6 | Evsl 56 | PCF82 66 | gora 51 | oCi7o g | BCZIl 7/6 | 2N585 10/6 JcL6GA 7/6 | 12KBM 10/- | 77 .... 8/8
B84 8/~ | EBFBY 6/9 | EY86 6/6 | PCF84 6/- | ocz3 9/ 0C200 10/ | BY38  7/6 | 2N1090 20/¢ [6L6M 11/~ 1?Q70T 348 | 78 « 5/—
BS; 20/~ | EBL31 20/~ | EY01 3/- F88 8- | gcs1  5- | OC201 12/8 | XCl4l 10/- | 2Nloo: 29/~ |6L7G  4/- g ML B
By R 0 mme B R = (Lo
L EZ41 6/ F80511/~ 24/~ | VP23 .. 8- | 2045 22/6 | GAME 4/ o KK
EC70 EZ80 5/8 | PCF80812/8 stmoo.«l VP133 9}_ 2046 3,,{_ 8AQH 7{_ 6N7 .. 8- 3232 1 3/—
Ez81 4/ | PCL81 9/ 10/~ | VR99 8/- | 2051 1g/- | 6AQsW 8- | 8N7G  5/9 210“,-,1:8 '3
F/6057 5/- | PCL82 7/- | g11E12 10/~ | VR150,30 2D21 .. 5/~ | 6aS6 a4 | 6F25 12— 2 T Al
F/6061 5/- | PCL83 8/8 741 ..1%/6 5- | 2X2 .. 3/~ | 6AS6W 9/ | 8Q7G  5/- 7-pin 2/8 g
F/6063 &= | PCL84 /- | Tpos-20 VU33A 4/~ | BA4 .. &/- | 6A87G 15/ | SR7 .. 5/6 2158G 8/~ | C.R. Tubes
FW4/5008/6 PCL856 8/6 70/ 3¢ 6/— 3A/108A20/- 6ATS aj- 68AT .. 7/- 220PA  7/-- 54504/];415
FW4/8008(6 | PCL86 8/- | Tpoo .. §- | VX3208 5/~ | 3A146J 55/~ | 6AU6 6/~ 69“‘“‘ /8 gggg% 4- 8/~
G1/236G29/- | PEN 25 4/6 | 1pog . 15~ | VX3266 4/— SAIGTI 85/~ | 6AX4- /- 6807 .. 7/- 9/~ | VCR97 40/~
G1/370K PBN 46 8/~ | oyl )0 - | VX8122 5~ | 3B7 .. 5/~ | 6B7 .. & 68C7GT 5/- 307A .. 5/6 | VCR517
20/- | PEN220A | TrIs 3 | VX812 5~ | 3hud . o | obae 17/ | 8SF7 .. 5/ fAp 50/~
G5O0/2G  5/- 3/= | TTR31 45/~ | W21 .. 5/- | 3D6 .. 4/- | 6B8G %6 | 6BHT7 .. 3/8 7A ..70/- | YCRB17B
G1802M PFL20017/ﬂ TZ0502 4/~ | W118  §/— | 3E29 ..50/— | 6BA8 5 | 6847 .. 8§/ ggﬂAﬂ 30/~ -
15/- TZ20 ..16/- | Wil9  2/- | 3Q4 .. 6/- | 6BA7 5 |88JTCT /8 954 ..27/8 | VCRG1TC
GM4_ 45/- m.ss 13/— Usl .. 8- | X66 .. 78 sqw'r 7/6 | 6BE6 46 |BBITY 6/6 sk G LI 80/—
GTE175M Ul214 8- | X76M 76 . 5= 7 o8 703A 30/~ | 3EGL 40/
- PLon L# | g 5- | Xsim 18- M 5/9 5/8 700A ..10/- | 3FP7  45/-
QUG 25/~ | PL83 .. 8- | {138 .. 6/- | X118.. 8/— | 4C27 ..35/— . 3/8 715B-..50/~ | 5oP1 30/
G232 10/- | PL84.. 6/8 | gas ..13/- | X145.. 8/- | 4D1 .. 4/- 8- 74 .. 3- | 5ppT 1206
D77 33 chs 10/~ | Gz34 10/~ | PLS00 13/8 | gag D19~ | ¥83 .. 5- | 5AL73G 5/- .2 F2A . .15 l ottt
DAS0 12/6 9~ | HK54 22/6 | PM24A 5- | Uo7 g/~ | Y65 .. 4— | BAI74G 5/- s Sl Sk | gRie 128
Darsc s il i B ah 2/6 | PTI5 .13/~ | Uype .. 4/8 | V66 .. 8~ | 5B251M40/— 5= 803 ..226 | Joia  62/6
DD4l 4/~ | EF37A 7/- | HI23 6/~ | PT2H 7/8 | 1191 [\11/6 | Z800U 20/~ | 5B252M35/— 7/8 807 .- 8- | Gowrc 350/~
DETS 8/- | EF40 8/~ | HL23DDS/- | PT25M 7/6 | Ugol .17/~ | Z801U 10/~ | 5B/254M40;- 8/- 808 .. 8- | .
DET20 2~ | BF4l 6/~ | HIL4l 4/ | PX4 ..14/- | yABCS) 6/- | 1A3 .. 3/- 53/255], - 3/8 813 .. 75/~ | Special
DET25 15/~ | EF50 /8 | HVR2 9/- | PX25 12/8 | yBCal 8/~ | 1A5GT 5/- /= 815 .35/~ | Valves
DF73  5/- | P52 6/ | K3A 30/~ | PY33 8/8 | yapde g | 1B22 30/~ | GR4GY 9,_ 5/3 B29B 50/~ | ACT6 .. £8
DF91 8- | EF63 4/6 | KT8C 22/~ | PY80 5/6 | yBFso 5/6 | 106GT 6/— | 5Td .. 7/- 6/~ | 30FL1 10/ 830B .. 4/- | CV1031
DF92 3/~ | RF55 8/~ | KT32 8/- | PY81 5/6 | yppso /8 | IDSGT 6/~ | 5UAG  4/— 8/6 | 30FL1219/- | 832A 45/ £3/10/-
DF96 6/~ | EF7TlL 7/ | KT44 59 | PY82Z 56 | UBLol 10/~ | 1EIG  7/8 | 5V4G  8/8 .- b= | SOFLL3 6/— | 843 .. - | CV2339 £20
DH63 5/- | BF72 &/~ | KT63 4/~ @ PY83 6/~ | yocss 6/8 2 26 | 5X4G 86 . 7/6 | 30FL1413/- | 866A ..14/- K301 .. £4
DK92 8- | EF73 5 | KT66 16/ | PY800 7/- | yGreo 9/6 | 1G6GT 6/~ | 5Y3GT 5~ | 6E -0/- | 30L15 15/- | 884 .10/~ | KRN2A
DK9 6/6 | EF74 4/~ | KT67 25/- | PYB01 7/- | ycH42 B/~ | 1L4 .. /6 | GWGTBAY | 6FoGT &/9 | 7C6 - 7/- | 30LL7 15/~ | 954 .. djg £3/10/-
DLO2 4/~ | EFR0 5~ | KT76 8/6 | PZ1-35 9/~  yCHSL 6/ | 1LA6.. 6/- 9- | 6F6G 4/ | 7CT .. 6/~ 30P12 9/~ | 955 .. 2/6 | 1B24  25/-
DL9s 4 | EFSs 48 | KTss s | PZL75 12/ | UCLe2 8/~ | ILC6 .. /- | 024G .. /6 | 6F7 .. &= | TH7 .. 205 | S0FL0 18- | 906 .. 8- ) 2Je2 22100
DL94 50 | EF86 6/6 | KTW6l 46 | QPIL 6/~ | ycIss 9/- | ILK4 4/~ AB7.. 4/~ | 6F8G .. 8¢ | 7Q7 .- 7/~ | SOPLL 15/- | 957 .. 5/- | 254
DL9 7/~ | EF89 5/- | KTW83 §/- | QP25 5/~ | yF4l /- | IN21B 5~ | 6AC?  3/— | 6F12 .. &~ | /87 ..18/~ | 30PL1315/- | 958A .. 4/~ | WL417A
ggg}}" g/; EF9l  3/6 | KTZ41 6/- 3?2301 5/= l = & & el NN R ;g 0o g;— g“{g-é;‘r 1;;— gé{g . g;— E30-
It EF92 &~ | KTZ63 5/- 8150-15 MANY OTHERS IN STOOK include Cathode .- 8- | 35 = - 3/~ | 33792/
ESOF 23/~ | EP95 5~ | M8100 9/- 10/~ | Ray Tubes and Special Valves. U.K. orders below %4 .. 46 | SOT  17/6 | 1619 .. 5/- £37/10/_
EBSCC 12/~ | EFI83 6/6 | MB142 12/~ | Q895/10 5/6 £1 P, & P. 1/; over £1 2/+; over £3, P. & P. free. 8D2 .. 2/ | 35W4  5/- | 2626 .. 6/ | 714AY £,
ES0CC 10/~ | EF184 6/8 | M8l61 7/- | Q81202 8/- | ©.0.D. 3/8 extra. Overseas Postage extraat cost. 9D2 .. 3/- | 3523 =10/~ | 1626 .. 3/~ | 7264 £5
El148 26 | EHO0 7/8 | M8190 §/- .| QV04/7 8/- | | 9D8 2~ | 35Z4GT 6/- | 1629 .. 4/8 | 726A 19/_
H.R.O. SENIOR TABLE MODEL TYPE M. I'EST SET TS 125/AP. 5 band RF power meter.

Compact battery operated, UHF wattmeter used
in checking the relative power output or Radar Tx.
Can also be employed in measuring antenna radia-
tion patterns and standing wave ratios. Freq.
2,400-3,335 Mc/fs. Consists of a temperature
:ompensated Thermoster Bridge, a multi-wattmeter
and a horn type pick-up antenna £30. Carriage 10/,
32/44FT. AERIALS each consisting of ten 3ft.,
#in. dia. tubular screw-in sections. 14ft. (7 section)
whip aerial with adaptor to fit the Zin. rod, insulated
base, stay plate and stay assemblies, pegs, reamer,
hammer, etc. Absolutely brand new and complete
ready to erect, in canvas bag, £3/9/6. P. & P. 10/6.
AVO ELECTRONIC MULTIMETER TYPE
CT 38. A.C. mains operated, 105-125 v. and 195-
255 v., 45-66 c¢fs. 97 measurement ranges covering
D.C. and A.C. current, voltage, resistance and
power output. A::uracy on D.C. ranges 429,
F.S.D. Accuracy on A.C. ranges +39% full F.S.D. at
S0 cfs. Ranges: D.C. volts 250 mv.—I10,000 v.
(10 mfohms-110mfohms input resistance). D.C
current 10 uA-25 A.  Ohms: 0-1,000 mfohms.
A.C. volts 100 mV-250 v. (with RF measuring head
to 250 Mc/s.) A.C. current— IQ puA-25 A. Power
output —S50 uW.5 W. Automatic movement
protection against overload. Meter reverse,
balanced measurement facilities. Complete with
all  accessories. Laboratory tested condition.
£42/10/-. Carriage 15/-.
MICOVAC VALVEVOLTMETER ELEC-
TRONIC INSTRUMENTS Ltd. A.C. mains or
battery operated. A.C. and D.C. voltage from 2.4
v.-2,400v. A.C. voltages from 20 cfs. to 200 Mgjs.
Ohms from 0-10 mfohms. Meter reverse. balanced
measurement facilities. £19. P. & P. 10,
TELETYPEWRITER TEST SET TS 659IUG £1S.
Carriage 10
TEST SET CALIBRATION TS 230A. Ne:essary

for repairs and calibration of altimeters. £12;10/-.
P. & P. 10/-.
MARCONI SIGNAL GENERATOR TYPE

TF 144G. 85 kc/s.-25 Mc/s.
tested condition, with all
£45. P. & P. I5/-.

Excellent laboratory
necessary RCCEssories.

Open 9-5.30 p.m. except Thursday 9-1 p.m.

PERSONAL CALLERS WELCOME
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HENRY’'S RADIO LTD.
H R 363 EDGWARE RD., LONDON, W.2.
PADdington 1008/9 (STD: 01-723-1008)
I.TII Open Mon. to Sat. 9-6. Thurs. | p.m.

¢

WIRELESS WORLD

@ Contains the largest and most compre-
hensive range of Components and equipment
available. Over 5,000 Stock Lines with more
data and illustrations.” Hundreds of Bargain
Lines. You cannot afford to be without
a2 copy of this catalogue. Supersedes all
previous editions.

@ UNSBEATABLE VALUE — 200 PACKED PAGES — 10/- VALUE VOUCHERS @

1967 CATALOGUE 200 PAGES PLUS!

COMPLETELY NEW EDITION—HUNDREDS OF NEW LINES

MARCH, 1967

@ 5 FREE
VOUCHERS

Total value 10/- for use
on goods purchases. Pays
for catalogue after use.
Price 716, p.p. }/-.

araae voucans o

COMPONENTS
A SPECIALITY.
Let us quote for
-byour requirements,
Latest catalogue
contains ful! details
of our stocks.

(1) 5-WATT AMPLIFIER
6-Transistor Push-pull, 3 ohms, émV. into
1K, 12/18 v. supply. 232X l4in.
BUILT AND TESTED 69/6 P.P. 2/-
(optional mains units 54/-)
14 watt version 59/6.
Macching Preamplifier, 6 inputs, treblefbass/
selector/volume controls. 6-10 mV. output.
9-18 v. supply. 79f6. P.P.2/-.

For use with any Transistor Amplifier

(2) VHF TUNER TO BUILD

87/405 Mc/s. “'S transistor Superhet.’”’ Geared
tuning. Terrific quality and sensitivity. For
valve or transistor amplifiers. 4 X 31 ¥ 24in.
Complete with dial plate (FM Decoder Kit

£5/19/6, P.P. 2/-).
£6.19.6 :7

TOTAL COST
TO BUILD 4
{Cabinet Assembly 20/- extra)

(3) GARRARD DECKS—BRAND NEW WITH HIGH QUALITY CARTRIDGES

Q@ WX
1000 mono £519 6 SP25 stereo .. £10 19 6 40l ess cart/arm £27 10 0 %338
ATSmono .... £6 % 6 SP25 Deram .. £13 19 6 AT6 mono Mk. 2 £8 19 6 ET R
2000 mono.... £6 9 & AT60 fess cart. £10 19 6 ATé stereoMk. 2 £9 10 0 -
2000 stereo.. £6 19 6 AT60 mono .. £I1 10 0 AT6 Deram Mk.2£11 19 6 Srpe
3000LM stereo £7 10 0 AT60 stereo .. £11 19 6 Deccadec Mk. Il £17 §7 0 ‘6E &
SP25 less cart.. £9 19 6  AT60 Deram.. £14 19 6 AT70 less cart... £17 17 @ —_o%v
SP25 mono.... £10 10 0 LABS80 less cart. £25 0 O (P. & P. 5/- any type) L <% 5

4) REGENT-6 MW/LW
POCKET RADIO TO BUILD
6-Transistor superhet. Geared tuning.
Push-pull speaker output. Moulded cabinet
_5]_::03:1 léir&ogr_\'?ne socket. 5

TA 5
TO BUILD 69/6 2

Full tuning on both bands.

(6) 25 WATT AMPLIFIER
8.Transistor design. Push-pull output for 74
to 16 ohm speaker, 160mV input. 30c/s
to 20ke/s + | dB. For use with valve or tran-
sistor preamplifiers as item (11) below.
PRICE BUILT 7
AND TESTED 2
(Mains unic 79/6, P.P. 2/6).
8 GLOB ASTER MW/LW/Sw

PORTABLE RADIO TO BUILD

6 MULLARD TRANSISTORS

Full 3-waveband tuning. Push-button wave-
change. Superhet printed circuit design. Black-
chromed cabinet 1174 3tin.  (SW 17-50
metres). Ear/Record sockets. | watt push/putt

P.P.
6 &F

output. 6 Mullard transistors.
TOTAL COST £7 |9 P.P.
TO BUILD S 3 3/6

() TOURMASTER CAR RADIO .
7-Transistor MW/LW Car Radio. 12 volt
operated. 3 watt output. Push-button wave-
change. RF stage. Supplied built, boxed,
ready to use with speaker and baffle. Car
fixing kit and manufacturers' current guar-

antee. Special Bargain Offer. Buy NOW!
List price I5 gns. P.P.
OUR PRICE £9’9‘0 3/6

(5) MW/LW QUALITY
TRANSISTOR RADIO TUNER
Fuily tuneabie superhet with excelfent sensi-
tivity and selectivity, Output up to 4 volt
peak. Complete with front panel, etc., 9 vole
operated. For use with any amplifier or tape

recorder. 3 Mullard transistors.
TOTAL COST PP,
TO BUILD £3° |9‘6 2/6

(t)] VHF FM TUNER

Supplied as 2 pre-assembied Panels, plus metal
work. Superhet design, 88-103 Mcfs. 9 volt
operated. 6 Muffard transistors,

Total cost £12/17/5. P.P. 2j6.

12 & 20 WATT MONO & STEREO
TRANSISTOR AMPLIFIERS
(10) POWER AMPLIFIERS. 10 watts RMS
output. 100mV input. 30 cfs to 20 kefs+ IdB.
6-Transistor Push-pull. Panel size 4x 24> iin.
H/S 4:¢ 4in. Peak output 20 watts,
MPAI0/3 3-5 ohm speaker, £4/10/-. P.P. 2/6
MPAI1G/15 8-16 ohm speaker £5/5/-. P.P. 2/6
(Mains unit, t or 2 amplifiers, 59/6. P.P. 2/6)

(i1) PREAMPLIFIERS. 8 input selector.
Treble, bass, volume, filter controis. I{mV
to 300mV inputs. Battery operated or from
Mains Unit. Output up to 150mV RMS.
MP2 Mono 9% 24X 2in., £5/10/-.
{grey and gold frone panel, 8/6).
SP4 Mono/Stereo, 9% 3}x ldin.,, £10/19/6.
P.P. 3/6 (front panel plate 12/6).
Y ALL UNITS BUILT AND TESTED
Detailed booklet free on request.

£5.

section at a time.
s Complete kit 99 gns. (carriage 30/-).

® DETAILED LEAFLET ON REQUEST e

% MAYFAIR PORTABLE ELECTRONIC ORGAN |BYA°§¢€A’Y‘5%E| ]

Build the World’s first All-Transistor
Portable Electronic Organ Kit

@ Plug-in printed circuits @ |70 transistors and devices ® 10 selec-
ted tone colours @ Fully sprung keyboard @ Vibrato @ 6 Octaves of
generators ® Simple locked-in tuning @ 110/250 volt mains unit
® Cabinet size 30fx I154x%n. ® Weight 35 Ib.
detachable legs, music stand and foot swell pedal. ® Fully detailed
building manual with photos, drawings and full circuits.

TO BUILD YOURSELF IN EASY STAGES.
ALL PARTS SOLD SEPARATELY.
YeStart building for as little as

Build the Mayfair a

YH.P. facilities available.
*Complete
components in stock.

YrHandbook Separately 20/-

range of organ

Cabinet with

EXPORT
ENQUIRIES
INVITED

CALL FOR
DEMONSTRATION

@ FULL AFTER °
SALES SERVICE

®BRITISH 3
MADE AND
DESIGNED

© THE ONLY
ONE OF ITS
KIND

® UNBEATABLE
FOR PRICE,
PERFORMANCE,
QUALITY
AND VALUE

Designed by

L. W. Roche @ SAVE POUNDS

@ SUPPLIERS OF QUALITY COMPONENTS AI:JD EQUIPMENT FOR MORE THAN 20 YEARS @
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(12) MINIATURE OSCILLOSCOPE
MODEL CT52

High sensitivity 'scope, fully portable with
Mullard DG7/5 23in. tube. 10 ¢fs. to 40 ke/s.
FREE running Time Base. Single Sweep
Pulse Monitoring 50mjsec. to 0.1 u sec. Y-
Plate sensitivity 40 v. per em. 3 dB. 25 ¢/s. to
2 Mcfs. and up to 35 dB. Gain on Amplifier.
Full input facilities and controls. [10 to
250 volt A.C. mains operated. Complete in
portable case with leads. In new condition.

£22. Io.o Carr, & -Pkg.

FULL HANDBOOK AND CIRCUIT.

(13) BUILD A QUALITY 2 OR 4 TRACK
TAPE RECORDER

3 SPEED VERSION.  Using '363' Decks.

% TWO-TRACK. Deck £10,10/-. Martin

Amplifier £14,19/6. Cabinet and Speaker

SEMICONDUCTOR
DEVICES—ALL
TYPES

TUNNEL DIODES
1mA. 22/6. 5 mA. 15/-.
16 mA. 12/6 with speces.
THYRISTORS (SCRS)

1 AMP MINIATURES
50 piv 7/6. 100 piv 7/6.

200 piv 12/6. 300 piv
15/-. _ 400 piv (280 v.
rms.) 17/

3 AMP STUD TYPES
50 piv.10/-. 100piv.12/6.

200 plv 15/-, 300 piv
17/;:‘. 400 piv (280 v.
AVALANCHE
RECTIFIERS

800 piv 10 amp. 17/6

amp. 8/6
OWER RECTIFIERS

(17) MARRIOT TAPE HEADS

1 Trach R/RP;3 Med z, 7/6, R/RP/I High z, 3/-,
R/RP/I High 2 4+ R/E/l erase on block, 19/6.
+ Track L/RPSéIZ igh z, I15/-. L/RPS/7
Med z, 19/6. L{ES[9 erase, I2l6 Also HR-RP
single track Rec/Play Med z 6,6.

(18) RELAYS AND MOTORS

Large range in stock. See catalogue. Also
micro switches, push switches, transistors,
scrs, rectifiers, zeners, etc. Multimeters,
panel meters. Precision and standard com- .
ponents of all types now in stock. The
country’s largest selection.

We can supply from stock most of the
parts specified on circuits in this maga-
zine. Ask for quotation or better still the
new 1967 catalogue has everything you
d-~Plus free di t vouchers.

7 gns. Complete kits with FREE 7in. 1,200ft. amp;

tape, spare spool. 27 ons. ©F- 200piv7/6‘ 400 piv 916 (9 STABILI§E60 rOV:Ege SUIPPLY

Today's value 35 gns. gNS. 5.0 | coo piv 12/-. 800 piv | Two outputs. 3.6 volt and 9.6 volt up to
6 amp. 15/-. 250mA. each. Transistorised and Zener

r F?'}JR‘TIE;\SKs CDbecktfilZiélO/--k N;rtm }o%“"’é’/ wgm'.mns stabilised. 110 to 250 volt mains input in

mplifier f abinet and speaker 7 gns. piv 5/-. 200 piv 5/8. i

Complete kits with FREE 7in. 1,200fc. tape, | 100 pix 8- 600 piv /6. e A G SR s 5

spare spool. P.p. (20) DEAC RECHARGEABLE BATTERY

Todars walue 40 gns. 30 gNS. 5 o nto” faeiamed 1 9.6 volt 225mAfH 20/-. P.P. I/6.

range available.
24 PAGE CATALOGUE
With nearly 600 types,
plus all other devices,
also quartz  crystals
and valves 1/-.

{14) NOMBREX TEST UNITS

% 150 kc/s—350 mefs RF Generator
£10/10/-. All Transistor.

% 10 ¢fs—I100 kcfs Transistor £16/19/6.
Audio Generator. All Transistor.

(an) DEAC CHARGER

To charge 3.6 volt and 9.6 volt packs.
Fully mains isolated

in moulded case. 45/'

(22) FM STEREO DECODER KIT

P.P.
2I

il

£

& As used by B.B.C. and G.P.O.
:'§ #3)4 kY ;;/L‘JLTEIP;&(ET%ZEV £6/10]. STEREO 7-Transistor printed circuit design with
L 52 stereo indicator and pre-amp. For use
1. ?Tﬁlg %g:v 6175’6 EPSSOOOk ggt\\; i;/:;/: BROAD cASTs with any valve or transistor FM tuner.
" TP;S 20kV £5/19/6 EP100k 100kV £10/10 ) ses Ger. and silicon transistors and pot
i THE REAL SOUND  cores to Mullard £5 |9 6
14 Complete range of test equipment in stock. design. ORICE . .
(16) GARRARD BATTERY 2-SPEED y HI-FI EQUIPMENT
Brand Ne’ v?III_TZ/;‘t\\PEd DEC'} c. head H E N RY s RA D I 0 I'T n . Complete range in stock
W wi ead, er: r A i £
tape cassette w|~i:h tape aand ein::'rzu?::ions.ea 2 303 EDGWARE RD., LONDON, W.2. 3' splecm] BELces, Iz‘;y
speed 2-track. 9 volt operated. List price PADdington 1008/9 (STD 01-723-1008) C:::llos ucl?8/6ne:st id)
13 gns. Fitted governor. £8 |9 6 P.&P. Open Mon. to Sat. 9-6. Thurs. | p.m. - 8 i PostPdICh,
OUR PRICE oU o 36 Open all day Saturday Visit our H-Fi showroom.

SMITHS GEARED MOTORS
One RP 24 hours A.C. 200-250 volts 2 watts. Overall
size 2 x 2in. Length of spindle §in. 25/-. P.P. 2/-.
As above, but for 24 v. A.C. operation, 19/6. P.P.2/-.

S.T.C. SELENIUM RECTIFIERS

MULTI-TAPPED TRANSFORMERS

MOST TYPES, FULLY SHROUDED
AND TERMINAL BLOCK CONNEC-

Samson’s Electronics Ltd.

9 210 CHAPEL STREET, LONDON, N.W.1
Tel. PAD 7851 AMB 5125

TIONS. ALL PRIMARIES 220-280 ISOLATION TRANSFORMERS Type B84-9-1 w. F.W. bridge. Max. A.C. input
A ? ] 162 volts. D.C. output 140 volts 24 amps., 57/6.
VOLTS Fully shrouded. Terminal block connections. Pri, PIES N T o BE7: 05 wi |1 ampsl [oUtsts A 1T1h
tapped 220-240 v. Sec, tapped 220-240 v. | amp. P.P. 5/_‘ T"’e D84-4-3 w J Tzvo o .uiredp{o:— F W
*Denotes Unshrouded Types. 75/~ Carr. 5/-. 2amps. £6/15/-, Carr. 6/6. 3amps.] pgoo-.* M§§ A.C..input 72 voltsq BYe owhts
£7/19/6, Carr. 7/6. 4 amps. £8/10/-, Carr. 7/6. ge. Slat gLl : i
TYPE  SEC. TAPS PRICE CARR. 60 volts 8 amps., 50/- per pair. P.P. 5/-.
IA ... 25-33-40-50 £7 19 6 9/
1B . ... 25-33-40-50.. £519 ‘6 7/6 LOW RESISTANCE SMOOTHING RELAYS
IC .... 25-33-40-50.. £4 19 6 7/6 CHOKES Special Offer of Brand New 3000 Type Relays.
. 25-33-40-50.. £219 6 6/~ Shrouded type 0.05 H. 0.75Q 2 amps. 39/6, P.P. 4/- All one price: 7/6 each. P. I}6. 750, 1CO,
£5 7 6 7/6 ]0.03 H. 0.4, 4 amps 49[6 P.P. 46. 0,02 H 3M, . 150Q. 2 Heavy Makes. 5000 6 CO,
4 2 6 7/6 [0.25Q, 8 amps. 55/-, P.P. 6/-. 20000 2 CO 2 Heavy Makes. .
£2 12 6 6/- i 75021)m‘;atcu<5e leeg gelays - Sazde rll* x 8| 6x
5 in. Y, ith Base ran ew 8/6,
£ﬂ is o |§;- AUTO TRANSFORMERS I*’.P. 1/6. :
£719 6 96 For 110 v. equipment. Input240v., output |10 v.,
£5 10 0 7/6 3,000 watts. Completely enclosed in s¢rong metat
£3 5 0 6/~ |case- Terminal block output. £15, Carr. 15/~ L.T. SUPPLY UNIT TYPE S.E.l
£2 7 6 416 Also available: Completely shrouded, fitted with A. C. input
€915 0 10/~ 2-pin American sockets, or terminal blocks. . 200-24C volts
£519 6 86 Please ‘state which type required:— D.C Qut-
19 6 716 Type Watts Weight Price Carriage put tapped to
£15 0 6 | 80 2} Ibs. £1 12 6 4/6 give 12 or 24
£ 5 0 76 2 150 4 Ibs. €2 2 6 S/~ volts 8 amps.
£ 9 6 76 3 300 64 Ibs. £215 © 6/~ continuous
€3 5 0 6/- 4 500 8; Ibs, £3 17 6 6/6 rating. Fitted
£ 5 0 5 S 1000 15 Ibs. £5 .5 6 716 with panelfuse,
€17 6 46 6 1500 20 Ibs. £E7T 15 0 8/6 mains  onfoff
£1 19 6 46 7 2000 281bs. £10 19 6 12/6 switch and D.C. output socket. Built in strong
€115 0 9j6 jNote: Type 7 completely enclosed in beautifully metal case. Size IS x 6 x 6in. An ideal general
£4 10 © 716 finished case fitted with two 2-pin American purpose L.T. supply unit for operating relays.
£219 6 6/6 Sockets, Neon Indicator, On/Off Switch and Contactors, battery charging, etc. £9/19/6,
5 €2 2 6 5 Carrying Handle, Carr. 7/6.
[ 19 6 46 Double Wound Transformers 240-110 volts. L.T. SUPPLY UNIT TYPE S.E.2
19 6 416 Up to (500 watts. Made to Order. Let us A.C.input 200-240 v.,D.C. output 50 volts 5 amps.
€117 6 5/6 |Quote You. Built in metal case, size 15 x 6 x 6in. Fitted with
Note: B . the Int diate T 2n//;>565vcvitch.7’ganel fuse and output socket.
ote: By using the Intermediate Taps many - - 9 6.
] p Send éd. Stamp for our Latest Price List, s
othSreltant sfcanibepbtained. Example: giving full details of our range of Low Tension
Range One 7-8-10-15-17-25-33-40-50v. Transformers, Cholkes, Capacitors, Recti- P.V.C. EQUIPMENT WIRE
Range Two 4-8-12-16-20-24-32v. fiers, L.T. Supply Units, Instruments, Var- 14/0076 100-yard Coils. 5 coils Different colours
Range Five 3-6-9-12-15-18v iable Transformers. 32/6, Carr.5/-.
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NEW BARGAINS

MOVING COIL METER 2!in. flush mounting 3-0-3mA
cenire zero. 25/- cach.

MOVING COIL METER. 2}in. flush mounting 250-0-230
micro v mps, centre zero.  29/8 each.

50 OHM 50 WATT WIRE WOUND POT-METER.
816 eash.

20K WIRE WOUND POT-METER. 20 watt type made
by Colven complete with control kuob. 10/- ench.

1 MEG MINIATURE. Pot-meter Morganite standord,
lin. spindie 1/~ each., Y/~ per dozen.

1 MEG MINIATURE. Pot-meter Morganitc pre-set serew-
dilver control. 9d. each. Bf- per dozen,

FRE-SET 100K by Welwyn with intrical Likelite knob.
1/~ cach. 9} per dbzen.

10CE POT-METER. Miniature type with doubic pole
switch and standanl }ln. spindle, by Morganite. 2/«
cach. 18/~ per dozen.

256K POT-METER. Standard size with double pole switch
by Egsn with full length jin. spindle. 3/- cach. 36/-
per dozen,

BLANKETSTAT GLASS. Enclosed, normally closed cir-
enit, will open whould blanket overheat. 4/6 cach.
THERMAL RELAY. Can be used to delay the suppiy of
HT while heaters warm up, or will enable 18 amp. loads
to be controlled by ministure switches or relays. Regular
list price over £2. price 7/@ each.

SIEMENS HIGH SPEED RELAY. Twin 1000 ohim coils.
Phstinum points changeover contacts—Ex equipment,
8/6 each.

ELECTROLYTIC CONDENSER.
5/« each, 48/- per dozen.
WATERPROOF HEATING ELEMENT. 26 yds. length,
70 w. Beli-regulating temperature control. 10/- post free,
FOOTSWITCH. Two snap-action swltehes in metal box
with flex lead. Kdeal to control tape-recorder, dark room
lamp, cte.. 18/6. plus 2/4 postage and insurance.
TOGGLE SWITCH BARGAIN. 10 amp. 250 v. normal one
hele fitting. 2 9 each, or 30f- per dozen.

ELECTRIC LOCK. 24 v. ouil, but rewindable to other
voltages, 4/@ each.

COMPRESSION TRIMMERS. Twin 100 pi.
9/- pev dozen.

MINIATURE RELAY. American make.
20/30 volt operation. 2 pole changeover.
30 per dozen.

PRECISION WHEATSTONE BRIDGE. Opportunity
to bulld cheaply. 100K wire wound pot. 1b w. rating,
only /-,

SHEET PAXOLIN, Ideasl fur transistor projects.
pnels each 5in. x Sin.  5/-.

3in. PM LOUDSPEAKERS. 3 ohm, 12/6. 80 ohm, 13/8.
TRANSISTOR FERRITE SLAB AERIAL with medium
and long wave evils, 7/6 each.

SLIDE SWITCH. Sub miniatuie double pole changeover.
21~ ench. 18/- per dozen.

MAGSLIPS (Selsyns). American male transmitter and

500MF, 30 v. working.

1/- each.

630 obm coil.
3/- each.

12

recciver. 27/€ cach, post 4/6 for any onc or the pair.
SEMI-CONDUCTOR BARGAINS

Typs Type  Type

No. Priee XNo. Price

MATI01 8/6 | OCil 3/6
"h’l:'.!s 10/~ MATI20 7/9 0c72 5i=
2N174%  25/- MATI2ZL 816 0C75 6/-
2N1747  25/- (1 7.5 5/« ! 0c70 5/
2N1748  10/- 0A10 6/- oCi7 7-
AC107 9/- 0A47 3/~ | 318 5/~
ACI27 9/- 0A70 2/~ oCi8D  5/-
ACY]7  8/6 0A7Y 2/6 0csl 5/~
ACY18  5/6 0A8L 56 | ocsip -
ACY1®  6/6 0ASS 2/6 0ocs2 5/
ACY20  5/6 0AS0 2/6 0Us3 5/~
ACY2l 6 0A91 26 | Ocsa /=
ACY22 46 0A200 3/3 0C139 8/6
AF114 7 0A202 43 00140  12/6
AF115  6/6 0c22 10/- 00170 5/-
A¥116 - 0c23 17/6 0C171 @/~
AFN17 5/- 0024 15/- 0C200 9/-
AF118  10/- 0C26 76 0C201  12/6
AF139 126 0c28 15i- 0c202  13/6
AFIRG  17/6 0c29 176 0C203  12/6
AFZ12  15/- 035 12/6 OCP7l  15%=
ABZ21  15/- 0C36 15/- ORP12  8/6
BC107 14/6 oce2 6/6 ORPGO 5/~
BY100 ~4/6 0C44 4/~ 88078  6/6
BYZIS  7/6 0C45 3/ | 8B305  B/E
MATI00 7/9 0cT0 4/~ 8B251 10/~
S.C.Rs (THYRISTORS)
100 v. 1 .-nmp 8 6. 3 amp, 7/6, 12 amp. 15/-, 400 v. 1
amp. 15/, 8 wmp. 17 6. 5 awmp. 22/6, *b amp. £3,

50 v. 1 amp. /6, 3 wmp. 7/6, 10 amp., 10/-, 25 amp. 30/-.

SILICON RECTIFIERS Tested and guaranteed

750MAl0Ov. 1/3 3A 100v. 3/6 10amp l00v 9/6
200v. 18 200v.  5/- 200v. 12/6
400v. 3/6 00v.  7/6 400v. 14/6
1 amp loov 2//— 600v. 9/8
400\' G/:

Bub prux. 3in. long
\\lra ended 750IMA-50 Vi, 1/6, l(lll\.. 2/6. 200 v. 46,
400 v., 6,6-

MINIATURE WAFER SWITCHES
4 pole, 2 way—3 pole,-3 way—4 pole, 3 way—2 pole,
4 way—3 pole,-4 way—2 pole, 6 way—1 pole, 12 way.
Allat 3/8 each, 36/- dezen. your assortment.

NEON MAINS TESTER
goml length leads 2/8.

FLUORESCENT LIGHT KITS

sl hoke, | hold starter and two chrome
u.b. clips. 20 watt 19/6. 40 watt 11/8. Buper Bilent 40
witt 17/6. SO watt 17/6. 65 watt 19/6. All 4/6 P. & P,

HEAT AND LIGHT UNIT

Bring luxury to your bathroom—have
comforting heat where you now only. have
light—all the parts to buiid a fnli size (16in.
diameter) model arc now avallable—you
will bulld it in an hour—12in. 730 watt
clreular silica glass encased element—opal
bowl for up to 100 watt lamp—non-rust
spun reflector —white enamelled base heat shield—pull switch, nmgnlﬂcent
unlt as sold normnlly at £4/5/-. Only 49/6, plus 5/- post and insurance.

NiM COMPUTER

This computer will play games and do
stmple tricks and will provide endie:
a8 well as ed into epm-
puterisation.  Kit compriscs all the com-
pouents, the printed front panel and foll}
instructions. The box is not included but

this can be made very simply from ply-
wood. Price £4/17/8, plus 3{6 post and ins.

SUPERTONE G.C.V.

Saves you work—
1t’s partly built

Like it predecessors this latest Com.

panion has full i performance—such

u8 only a good wooden oabinet and

biflux spesker can give, and due to

Its being partly bulit you will have

it poing in an evening, Note thesc

features:

@ All Mullard Transistors including
-3 X AF¥117.

@ Two-tone Cabinet, size 11 x 8 x 3in.
Al elrcuit requirements—Push-pull
output-—A.V.C. and feed back, eto.

L
@ Printed cireuit board all wired only connectlons, e.g. to Volume control—
L

W.C. 8witch and Tuning Condenser.

Pre-aligned IF stages complete with full instructions: Price only £3/19/6,
plus 68 post and insurance.

THIS MONTH'S SNIP

The Vectronome Capstan
Driven Tape Recorder.

This is a truly portable self-contained
instrument with built-in microphone and
loud speaker using a 7 transistor 2mpli-
fler with P.P. output and suitable for
.~ operation from maips or by recharge-
\ able batteries. Tape capacity is 25 min-
utes on easily changed spools. A tape
position indicator gives quick reference
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X0 to any part of dictation. Recording
"%}%y level 1s automatically pre-set during

dictation and can be adjusted to suit
operstor, Interlock prevents uninten-
tional erasures. Tape speed controlled
by fly wheei driven capstan. Very port-
able in neat case with' varrying handic, overall size of which is approximately
61in, X 74in, X 2in. Price with tape and mains unit but less b:mcrlcs£9]19/8
(rather lese than } original price) postage and insurance 7/6. Unused and in
perfect working order.

F.M. TUNER

of exceptional quality, glving really
fantastic results with Iy no noise.
Bultahh, for nnams or lbuncr) opcmtlon
)

t\med discriminator. Complete, new,. and
bullt up all ready to work on chassis.
53ize 6X4x2in. with tunlng seale and
slow motion drive. A £12/12/- tuner for
only £8/10/-.

FINE RECORD PLAYERS ARE ‘GARRARDS’

£ and because they have been niaking
nicord players for so long, GARRARD
are your best choice—blg range always
in stock.

7/6 for post and ins.

LABSO ............. £25 0 0O
2000 . . £6 9 6 BRPI2. £3 9 6
3000 . cdasoce £7 19 6 . .
AT60................ £11 11 0 Compiete with service, sheet and tem-
/8P25 ... . £10 9 O .plate.

3M SCOTCH TAPE
Brand new, unused and guaranteed perfect and not second in any way-—
4 connolsserr’s tape on normal spools and in normal boxes.

Btandard Play Gin.  600it. @/~  Long play 5ln.  900ft. 11/6
5in.  900ft. 11/8 5iin. 1,2001t. 16/-
7in. 1,200, 16/- 7in. 1,800t 23/-

£3 post free otherwlse wld 2/- post and ins.

BATTERY CHARGER—FREE
9 v. Niekel Cadmium Battery type PP3 (tits all popular pocket transistors),
Can be recharged 800 times. Price with kit for battery charger ouly 37/-
post and ins. 3/-. Chargeable replucements also in stock for U7, 12/8:
U12 32/-.

MAINS TRANSISTOR POWER PACK

designed to operate transistor sets and amplifiers.
Adjustable output 6 v., 9 ¢., 12 voits for up to 500 mA
{class B working)- Tnkeu the place of any of the follow-
ing batterics: PP1,PP3, P4, PPG, PP7, PPY, aud'others.
Kit comprises®mains tmns!um}er mtlﬁvr, smoothing
and load resistor, 5,000 and 500 mfd. condensers, zener
diode and instructions. Real snip at only 14/6, plus 3/¢
post.

HI-FI SPEAKER BARGA'N
12in. High tidelity loud-
speaker. High flux
permanent magnet type
with elther 3 or 15 ohm
apeech coil. Will handle
up to 10 watts. Brand
new by famous maker.
Price 29/6. . With built-
in twecter 35/-. plus 3/6
post and fosurance.

TUBULAR HEATERS

New and unused made by G.E.C.—rated at 60 watts.
per {t.—these are ideal in airing cupboards, bedroums,
officcs, siores, greenhouses, etc., curtains or papers can
touch them without fear of scorching or fire. Bupplied
complete with fixing ULrackets "and available in the
following sizes. Prices which are about quarter of list
price inclndes carriage by B.R.S. 8ft. 30/-, 101t. 36/-,
1266, 42/-.
Also fn twin asscmblies (one pipe above the others)
41, 40/-, 5tt. 46/-, 8it. 52/-.

750 mW TRANSISTOR AMPLIFIER
4 transistors in"
cluding two In
push-puli  input
for crystal or
magnetic micro-
phone or pick-up
~—{feedbick loops
—sensitivity 6
mv.

Price 19/6

Post .'md1|nsnrance 2/6. 8peakers 3in., 12/6; Gin., 13/6;
4/6

6 X 4In,

PHOTO-ELECTRIC KIT
All parts to make light operated switch/burgtar alarm/
counter, etc. Kit comprises printed clircuit, Laminated
Boards :md ahemiculs, Latching relay, Infra- red sensitive
Photocell and Hood. 2 Transistors, cond., Terminal
block. Plstic case. Easential data, clrculls and P.C.
chassia plans of 10 photo-electric devices including auto-~
car parking light, modulated light alarm. Bimple in-
vigible ray switch—counter—etray light a]:nrm—\rarb-
ling tome electronic alarm 17 amp h
ete., etc.  Only 39/8, plus 2/-, post and Insurance.

2 kW FAN HEATER

3 heat positions to suit changes in
weather: 1 kW, 1§ kW and 2! kW,
also blows cold for summer, has .
thermostatie safety cut-out. Pro-
per price £5{17/6. Yours lor
only £3/15/-, plus 7/6 post and
insurance,

MOVING COIL METER BARGAIN
Pancl meters arc always being needed and they ure
jolly costly when you have to buy them in & hurry
you should take advantage of thie offer: 2in. moﬂng coil
Nush mounting meters only 5/6. Thesc are actually
R.F. meters and cost ubout £3 each but If you don't
want them for R.F. then all you have to do is to remove
the thermocouple and you will have a 2.3 ma. meter
which you can make into almost rmythmg by adding
shunts oc series reslstor. These arc ex-government,
of course.

PP3 Eliminator-—play your pocket
radlo from the mainst Bave £s. Complete
component kit comprises 4 rcdlﬂcrs—m-nhm
dropper il

and finstructlons. Only 6/6, plus 1/- post.

Be first this year

SEED AND
PLANT RAISING

8oil heating wire and trans-
former. Bultable for standard
size garden frame. 19/6.
plus 3/6 post and ins.

WALL MOUNTING THERMOSTAT
By Satchwell, intended for use to control tubular or any
type of spice heaters indoors or in & greenhouse—
adjustable over 40/80 complete with mounting screws
29/6, plus post 2/9 (normal price is at least twice thla)

Where postage 13 not definitely stated as an extra
then orders over £3 are post free. Below £3 add 2/9.

ELECTRONICS (CROYDON) LIMITED

(Dept. WW), 102/3 TAMWORTH RD.,CROYDON, SURREY (Opp. W. Croydon Stn.)
also at 266 LONDON ROAD, CROYDON, SURREY
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L =[VI R FIEGTRONIC GENTRES

MAIL ORDER & ALL ENQUIRIES TO : DEPT. WW, 5 EDEN GROVE, HOLLOWAY, LONDON, N.7. Tel. NORth 01.607.3161

Uses one 9 voit battery. Complete with 66ft. connecting
cable and fitted jack plugs, staples, fixing tupe, battery and
instructiona.

DE LUXE INTERCOM/BABY ALARM

Buperb prof

manent type of base.
finish.

LONDON: 9 Camberwell Church Street, S.E.5. RODney 2875 LIVERPOOL: 52 Lord Street Royal 7450
18 Tottenham Court Road, W.1. MUS 5929 990 Barware Road, W.2 PADdington 5607  MANCHESTER: g = N Mtg::BER
23 Tottenham Court Road, W.1. ¥MUSeum 3451 ol 20/22 Withy Grove. M/fc 4. Blackiriars 5379/5246 H
309 Edgware Road, W.2. PADdington 6963 CROYDOX: 12 Suffolk House, George Street. SHEFFIELD: 125 The Moor Shefield 28993 1 HE PANTIYA
109 Fleet Street, E.C.4. FLEet Street 5812 MUNicipal 3250 NOTTINGHAM: Eastown House, Lincoln St, GROUP OF
162 Holloway Road, N.7. NORth 7941  BRISTOL: 26 Merchant Street, Brlstol 1. Bristo] 20261 Nottingham 45889 COMPANIES
TENSILIZED P.V.C, 2" T
M I nE = 3in. 250ft. Long Play.... 58 Fou and
sterﬂ cly Bin. W00tt. Standard.... 816 L U
— . — i e Tl e i e et e 5in. 900ft. Long Play 10/~ ‘Fougor more
5%in. 1,000ft. Long Play.. 12/6 reetx post
LOW COST 54’6 | Lalali%3 BREAKTHROUGH T T200ft.  Standard 1/ jree "
H 7in, 1,800ft, Long Play.. 15/-
w11y UNIVERSAL RECORDING TAPESE o N
3iin. GOOft. Bouble Play.. 11/6
Two wtation system for desk @ TENSILIZED—pre-stretched, extra strong. o AT Ml il ool Y
w“:l? mom:;,ings,yalw au‘;::-hl?uo; Full frequency gpectm response, = 53in, 1 800it. Double Play 2218
o o ; ; Baby i&larm‘ (hlllng‘cnnbe made @ Guaranteed playing times. 7”'“ ‘)2 40?“~ D’I;"P]le E}"‘Y 37/6
rors either station even if switch is in OFF position. Tran- STERN-CLYNE make huge bulk ch: in ,400ft uble ay 25/
» ¢ pieh ge purchases of recording 5 h !
sistor circuit, output 50 mW. BSize of each unit 3 X 2 x 4din. tapes from the world’s biggest manufact Bl el 7in. 3 600ft. Triple Play 50/-

the enormous price advantage to their customers. The
quality is unequalled: Tensilized to cnsure the most per-
Highly resistant to breakage, mois-
ture, heat, cold or humidity. Highly polished, splice-free
Smooth output throughout entire audio range.

2-reel packs of 3in. Professional quality tapc in self
mailing boxes with
‘Works on all tape recorders. 250it.
reel.

TRIPLE BARGAIN OFFER

-in address hbel on - reverse.

= 13/6 7

Famous Audio Magnetic brand.

unslthe——pldu up normal breathing from several leet
away, Powerful 3-transister amplifier has 200 mW
output and operates from one 9 volt battery. Master

DE LUXE FOUR-
1 STATION

1dentical in style and presentation
to the De-Luxe 2-station model
described above, but complete
with 4-station control master unit
and 3 idemtical sub-stations
complete with three, separate

-adv plugged, 66ft. long connect-
ing leads.

£71.19.6 r a5

EDEN 7-staTion INTERCOM

@ High grade Office Model @ Easily installed
and maintained. Master Unit contains powerful,
highly sensitive all-transistor amplifier and uses
standard torch batteries. Control panel carries
all switching and indicator lights to identify
calling sub-station. System permits sub-stations
to be called separately or simuitan-
eously and for sub-stations to call
Master Unit independently. = All
units are housed in attractively
styled metal cases. Supplied com-
plete with Master Station, six sub-
stations, all interconnecting cable,
batteries and full instructions.
Terms: Deposit £6/6/- and 12 monthly pay-
ments of £1/5/2. Total credit price £21/8/-.

SULTAN

Solid State
Integrated
Stereo
Amplifier

station has Volume, On/Ofi and Listen/Talk Controls.
Supplied with 66ft. connecting lead ready fitted with
rhono plugs, staples, location tape, b\uer) rmd lull
instructions. Complete in attractive
gift carton.

£49

£18.18.0

Carr. & Ins. 8/6.

The Stern-Clyne
SULTAN

represents a com-
siderable advance in solid-state, high fiddlity
stereo amplifiers. Outstanding performance is STR'I%F £29_8_0

allied to meticulous construction, comprehensive Terms: Deposit £9/16/- and

facilities, installation simplicity and attractive ;o monthly payments of
functional styling. £1/16/10. Total credit price
£31/18/-.

SULTAN performance is a natural result of superb
design incorporating the most advanced fully
proved semi-conductors, and modular substage
construction that permits searching quality control
and precise matching at every stage of assembly.
Particular attention has been given to the provision
of all the additional input, output, and power take-
off facilities ever likely to be required. The com-
pact sized, craftsman finished teak cabinet and
restrained stylmg ensures unobtrusive, harmonious
matching with almost any decor.

/18/-.

Terms: Deposit £13/6/- and
12 monthiy payments of
£28/10. Total credit price
£42/12/-

Carriage and Insurance B8/6.
@Descriptive leafet free on
request.

@Assembly Manual available
separately 5/6 incl. P. & P.

INTERCCM |

ASSEMBLE:}% AND TESTED |

SEND FOR A l- PO
CATALOGUE  profusely

I/- P.O. brings

new [00-page Sound and
atalogue packed with unique items;
illustrated.

GOMMUNIGATIONS RECEIVER

Deposit  £6.10.0.
12 months £1.5.10.

Total ecredit price £22.0.0.
Carringe & Jusuranee 15/-.

many

bands,
radio.
dial, extending rod aerial,
Noise
Meticulously oons?.mcted ‘handsomely finished.

Essential for superb

Standard mains operation.

CR 150

New, advanced design provides
fantastic sensitivity. Compact and
attractive as a drawing-room radio
but ked with tions
engineering features to bring in the
most distant stations loud and clear.
Continuous coverage from 540 K
to 30 Mc/s. takes in all broadcast
shipping, world-wide short wave and Ham
Built-in features include extra large tuning
“S" meter, BF.O0,

Limiter, extra qua.llty loudspeaker, etc.

tion but cheaper than
domestic radios. Size only 131 X 5 x 8in,

New, bookshelf-si

Features include:

@ Full frequency range

@ Employs specially de-
signed free-cone bass
unit

Includ tohi

Bpecla)
Feroba
needed

over is

5in. frec-cone buss unit uses enormously powerful
magnet to obtain the exceptional cone movement
to get clean, deep-down bass response equal to much
Jarger speuker performance. Matching 4ln. tweeter and cross-

housed with bass unit in heavily Iagged, handsome

teak
tweeter and crossover

[ ] Hatndles 10 watts out-
pu

vertically or horizontally. Ideal for modern hi-fi systems
where clean, unobtrusive appearance with high performance
18 required.

red cabinet, size only 13x 7 x 8in. deep. Mounts

A mains operated solid-state
tuner that provxdes superb

reproduction of V.H.F./F.M.
broadcasts. Specially desngned
to complement the Sultan.
but it is also suitable for use
with all amplifiers of the high-
est quality. Sensitivity is such
that first class reception is
assured in all areas where

VERITONE SATu RN

TUNER WITH CASE

rrice  £27.6.0

Terms: Deposit £9/2/- and 12
monthly payments of £1/14/6.
Total credit price £29/16/-,

Carr. & Ins. 7/6.

signal strength is greater than
extraneous noise; low drift
ch=t acteristic in comjunction
with a highly effective AFC
ensure a constant signal.
Available as a compact shelf
mounting unit in teak cabinet
or as a chassis mounted
uanit suitable for side-installa-
tion with existing equipment.
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BRADFGRD Para:'loe. (?Tre‘lh DER BY %?\e gazn:.‘“?aalf-zay
25349. (Half-day Wed.) Wed.), Tel. 41361.

{4 Lower Castle 133 Leith St k HI-FI GENTRES LTD.
BRI\STP!’.ZZ‘B tuit-sry - EDINBURGH =i V:;:’e”';y MAIL  ORDERS TO:
Wed el 04. oAl 5766 (Half-day Wed.). 102 Henconner Lane.

- B Bmmley Lecds. 14,
BIRMINGHAM | vowrn GLASBOW i Al ©ER%weCibol

Arcade. Opp. Snow Hill station.
Tel. CENtral 1279 (No half-day).
Larger premises now open.

CiTy 4158 (No haif-day). Posmge 4/8 extra under
£2. B9 extra under £5.

Trade supplied. B.A.E.

R.S.C. STEREO/20 HIGH FIDELITY AMPLIFIER
Providing 1C/14 WATTS ULTRA LINEAR PUSH-PULL

OPEN ALL DAY SATS.
Except High Halborn.

OUTPUT ON EACH CHANNEL ALL LEADING

Featores include: 5
% Four-position tonc ani compensating MAKES OF
= input S;llector swlt:h. b g HI-F)
Stereo Mono switch so that peak monaura,
oulput of 28 watts can be obtained. EQU IPMENT
% Separate * Bass™ “ Jilt ™ and ** cut ? ang CASH R
trebls *- tift ? and * cut ¥ controly. 0
% Neon panel Indicator. TERMS.

% Handsome Perspex Fromtplate. Complete
set of piarts with point-t)-puint wiring dl agrams and instinetions or Factory asserabled. tested and supplied with
oo 44 Gns. 2 monthe’ guarantee for 19 «ns. or DEPOSIT £3 and 9 monthly payments 43/2 ('roml
126 v £22/4/6.) SUITABLE for * MIKE " GRAM., RADIO OR TAPE. FOR K

3TUDIO. me]n)mu\ Jves wr:ss ECCS3, ECLSG,EC LY, ECLSES, ECL‘M] EZ8}. Output tnnninrmars-xre hmh
qulity wound to Ifleation. Oulput matehings for 3 and 15. ohm speakers. FREQUENCY
RESPONSE . 4lB.-30- 20000 c.p.s, HUM LEVEL — 65dB. BENSITIVITY: 15 millivolts. HARMONIC
DISTORTION 0.2 per cent.  For 2004250 v. A.C. mains. Send 8.A.E. for leatlet.

R.S.C.STEREO |10 HIGH QUALITY AMPLIFIER
Valves ] Z81. l-.l)(‘&s }.008-1 ELS4. ELS4. St,p:sr ate bass and treble controls
glving *“cut  and "~ boost.” Bensitivity 50 mV. 5 wutts high quality output
on each chanuel. Cuun be used as straight 10 watt amplifier. Controls: Stereof
Monaural switch, ganged volume, ganged treble, ganged bass and halance.
Ontput for 3 olms speaker. Point-to-point wiring diagrams wnd instructions,
Or assermbied and tested 11 eus, Deposit 36/~ and 9 monthly £8 15 o
pyts. 25/5 (Totat £13/4/9). B.A.E. fur leatlet.  Cavr. 11486, / /

AUDIOTRINE HI-FI TAPE RECORDER KIT.
Ouin 4 poivs of soldered joints plus mains.

Build a high quality recorder in the €50 class for only
Can bs assernbled in one hour., S,A.E, for leaflet. 26] Gns Carr.
2 track 3 gns. extra OK DEI'ORIT 4 gos. and 9 - 19/
mon*_ty payments of 59 6 (Total 20} gms,). Cash price it seltlerl m 3 nnmths
INGORPORATING THE LATEST MAGNAVOX TAPE DECK. AUD-
IOTRINE. HIGH QUA ITY TAPE AMPLIFIER, A HIGH FLUX 7 % i,
LOUDSPEAKER. Reel of Best Quality TAPE, Spnre Tape Spool, a Portable
Cabine: size approx. 17} 14! « 8'in. finished Grey leathercloth with Silver
trim .nd chrome fittings. Connection diagram lor wiring amplifier to deck
proviled. FEATURES INCLUDE % 3-SPEEDS % FREQUENCY RESPONSE
50-11,000 cps. % SWITCHED TONE COMPENSATION FOR EACH SPEED
* OUTPJT 4 WATTS % MAGIC EYE RECORDING LEVEL INDICATOR # HEAV‘
DUTY MYTOR % TAPE MEASURING & CALIBRATING DEVICE 4 TAKES FULL 7
DIAMETIR REELS OF TAPF. % NEGLIGIBLE BUM % ENTIRELY EFFECTIVE AUTOM ATIC ERASURE.

gty

FULLY TRANSISTORISED
Y 290-25C v. A.C. Mains Operation
% OUTPUT R.M.S. CONTINUOUS

Complete Kit of
parts  with  full
constructional de-
tails and point-to-
point wiring dia-
grams. Only

Il Gns. carr.1y- !
Unit factory built 1§ gns.

10 WATTS into 15 ohms.
15 WATTS into 8 chms. Send 8. AE.

Y Max. Instantancons Peak for leadlet.
Power Qutput 28 watts.

% PRINTED CIRCUIT CONSTRUCTION

* LATEST MULLARD TRANSISTORS
AD 149 (2), OC127Z, OCRIZ (2), OC44 (3)
AC107 (Tota! of 9).

% 5-POSITION INPUT SELECTOR SWITCH
EQUALIZATION to Standard R.ILAA.
and C.C.I.R. Characteristics for Grain

Terms:
Deposit 49/- and 9 monthly payments

33/9 (Total £17/12/9).- Or fitted in
walnut oc tenk vencered eabinet as |
illustrated. 4 goa. extra. Carr. 12/6. |

DARLINGTON 13 Post House HULL 91 'Paragon Street, | with all enquiries please.

Wynd (Hal-day  Thursday). l{l-l‘lcmmll:mnc prllce 313

{Half-day Wed.). Tel: 68043 Tel. 20505. Po;lt P erson:“shgsr
}{l Fi CENTRES above. |

| 20 10in. Fitted 12in. high tux 12,000 inc

R.S.C.SUPER 30 STERED AMPLIFIER

TECHNICAL SPECIFICATIONS COMPARE MORE THAN FAVOURABLY
WITH SIMILAR AMPLIFIERS OFFERED AT TWICE THE COST

%ﬁl?p

(Total £28/14/8),
29% ¢ns, Carr. 15/-,
9 mehly. pyts. 65/10. (Total £34/7/3).

MARCH, 1967

MANCHESTE

60A-60B

32 High Streec.
Oldham St.

(Half-day Thurs.)

LEICESTER

Tel.: 56420. {No half-day).

LEEDS 5-7 dCounty {Mecca)  Tel.: CENtral 2778. Lo
Tels 26252 e';f;gif::(f-edasy). MIBDLESRBR(OHGH V:7ge9)é
L|VERPO0L i halle-d t: 6 Newport Rd. (H 1-Iday8| ek D
TFel, CENtral 3573.( R NEWCASTL St. (Haal‘;-:a:;
ILONnnN 233VE2dgv(v;;f‘ ‘l}d. Wed.). Tel.: 2I46?.3 ol

2. -da change

Thurs.). Tel.: PAD 1629. 1 SHEFFIELB St.,x Castgle
96 High Holborn, W.C.l. Tel.: Market Bldgs (Half-day Thursday)
HOL 9874, Half-day Sat Tel.: 20716,

HIGH FIDELITY LOUDSPEAKER ENCLOSURES

All types are of pleasing modern design acoustically lined and

ported, and in alternative finishes of light teak or medium walnut.
SEC8. Size 106 x 11 X 8 in. Q‘=__" SE10. For High-Fidelity
Gives pleasing results with N Speaker with provision for

an 8 in. Hi-fi speaker. h -, tweeter. Size 24 153 10in.
Only 3 Gns. J Carr. 10f-. £6/1 9/9
SE8.- Designed for optimum Q - SE12. For outstanding per-

performance with any Hi-Fi formance with any 12in. Hi-

8im spkr.  Size 22 15> 9in. 51 spelaket Tiweeter cut-out provided.
. 7/6. ue 24 % 20 X 10in.
(s £5/1 9/9 Carr. 10/-. 8 Gns.

HIGH FIDELITY LOUDSPEAKER UNITS
All types have handsome cabinets, of fatest styling finished in Satin
Teak or Walnut, acoustically lined and ported.
| MINI-8 8 watt rating. 3 or The DORSET. Size 1611

15 ohm. Response 50-13,000 X 8in. Response 45-18,000
c.ps. Specially desigued c.p.s. Rating 10 watts.
high flux §in.  speaker Iitted Audiotrine HF 811D
with low fnndamemal Te- speaker. Impedance % or
sonance. X 6L 7)in 15 ohms.

Carr. 7/6. £6/1 9/11 Carr. 7/6. £7/1 5/0
The GLOUCESTER. Size 24 The OORCHESTER. Size

24x% 15x 10in. Fitted Audio-
trine HF101D Speaker.

> Rating 12 watts. Trequency
response 30-20,000 c.p.s. Inx-

pedance 3 or 15 12% Gﬂs-

speaker, Cross-over unit, and Tweeter.
Rating 10 watts. Sinooth
response. 40-20,000 c.p.s. Im-
pedance 15 ohms, 12 Gns.

Cilig 17 - ohms. Carr. 15/-,
[ The BRONTE. Size e;zd 15 §
> Wh le NI
L otrme NF TERMS ON ENCLOSURES

Super 8 RSDD or Audiotrine E
HF 815D Speaker, with Roll
Surround and dual cone  Rating
6-10 watts. Impedance

3 ot 15 ohms, Carr. 13{-. 12 Gns'

AND UNITS
Deposit 8/- in the £
of quoted price.
Balance over 3 months.

ADUAL CHANNEL VERSION
OF THE SUPER 15F®eioying Twin

Printed Circuits
Y Matched Components.
% Close Tolerance Ganged Pots,
* CROSS-TALK — 52 dB, at 1,000 c.p.s.

Al parts, point-to-point
wiring diagrams and
| detailed instructions.

i 18‘% Gns. Carr. 18/9.

* CONTROLS: (1) 5 Position Input
Unit factory built 25! gus. Selector. (2) Bass. (8) Treble. (4)
or Deposit 83/9 and 9 Volume. (b) Balance. (8) Stereo/Mono
monthly payments 56/9 Switch. (7) Tape -Monitor Switch.

Fitted cwbinet as above.

(8) Mains Switch.
Or Dep. £4/14/9 and

* INPUT SOCKETS (Matched Pairs): (1)
Magnetic P.U. (2) Ceramic or Crystal
P.U. (3) Radio/Aux, (4) Tape Head/Mic.

and Tape Heads.

% FULL TAPE MONITORING FACILITIES e b e T Tt

* SENSITIVITIES: Maguetic P.U. 4 mv. }/7 tish eficiency ceramie masnets. Hp
Crystal or Ceramic P.U. 400 mv, Duni Cone for extended Irequency
Microphoue 4.5 mv. Tape Head 25 mv. 'y  cange.  Plustic treated surround HF1
Radio/Aux. or Ceramic P.U. 110 mv. LSRG SRR A

% NEGATIVE ILEDBACK 52 dB. For 15 ohms.  Carr. 518 HF1

% FREQUENCY RESPONSE: 20-20,000

AUDIOTRINE HI-FIDELITY LOUDSPEAKERS

Operation of the Input Selector Switch
assures appropriate equalization.
Y% Rigid 18 s.w.g. Chassis. Size 12x 3> 8in.
% Attractive Rigid Perspex Facia Plate
and Spun Silver Matching Knobs,
v NEON PANEL INDICATOR.
Abhove facilitles, ete., except for Ganging and Balance
Control, apply aleo to Buper 15. ALL HIGH GRADE
COMPONENTS, ETC. THESE UNITS ARE EM-

11D 8in. 10 WATT 4 gns,
01D 10in. 10 WATT 5 gns.
00D10in. 1ISWATT £5/15/-
21D 12in. 20 WATT

£6/15/-
27D 12in. 30 WATT 9 gns.

c.p.s. -~ 2B, AUDIOTRINE HI-Ft SPEAKER SYSTEMS
Y TREBLE Contro! + 15dB. to — 14dB. Provides a smooth frequency response from

at 10 ke/s. 40-20,000 c.p.s. Consisting of 12in. 12,000 line
Y BASS Control + 12 dB. to — 15 dB. at 15 ohm speaker. Crossover Unit and Tweeter.

50 cfs. Highly recommended for use with any High-
% HARMONIC DISTORTION AT 10 watts Fidelity Amplifier C .

R.M.S. 1,000 c.ps. C.25%. 10 Walt Unit . 5 GRS, Carr. 6/9.

% HUM LEVEL: — 75 dB.

Totat cost of
parts with de-
1 tailed  wiring
! diagrams and
Enstructions.

12} Gns.

Carr. 10/-.

Or factory buiit, 15§ gns. Or in
Teak finished eabinct us illus-
trated 194 gos. Terms: Deposit
£5 and 9 mthly pymts. 39/-.
Totai £22/11/-.

% 200-250 v. A.C. Maini
operation

% High Sensitivity

Y Drilt-free reception

Y Sharp A.M. Rejection

Y Output ample for suy amplifier
approx. {500 mV.)

% Simple alignment instructions

% Outpnt aveilable lor feeding tuning meter

% Output for feeding Stereo Muiti-plexer

% Taner head nsing Silicon Planar Transistors

% Desizned for standard 80 ohms co-axial input

% Siereo Mnltiplexer now available,

construction.

the best at hal

20 Watt Unlt with extra heavy bass speaker 7 gns, Carr. 8/9,

RSC. TFM1 TRANSISTORISED VHE/FM RADIO TUNER

Made to match our Super 16
and 30 amplifiers and of the
same high standard of per-
forinance and reliability. The
pre-wired tuning head facili-
tates speed and simplicity of

cuitry, only first grade tran-
sistors and components used.
Our latest product giving you

comparable units.

INENTLY BUITABLE FOR USE WITH ANY
MAKE Oi° PICK-UP OR MTCROPHONE (Crystal, Ceramic, Mag-
petic, Moving Coil, Ribbon). SUPERB 80UND QUTPUT CAN
BE OBTAINED BY USING WITH FIRST RATE ANCILLARY

EQUIPMENT.

AUDIOTRINE PLINTHS
for Record Playing units. Teak
finish cut for Garrard 1000, 2000,
3000, AT6 Mk. 11, AT60, SP25 or
(.oldnng GL68. Or mth clear
Perspex cover as illustrated,

Y © £5/19/11 complete. Carr. 8/6.

RP2 HI-FI SINGLE RECORD PLAYING UNITS. Con-
sisting of the popular Garrard SP25 turntable and Gold-
ring CS9% High compliance ceramic Cartridge with
diamond stylus. Fitted on Plinth as above and complete
with Clear Perspex cover. Ready to ‘plug in' to any
Hx Fi amplifier. (Normal Price £25.) TERMS: Deposit
3 Gns. and 9 monthly payments 43/7. 19 Gﬂs
(Total £22/15/3). Carr. 15/-.

MODEL RP3. As above but with Goldring Lenco GL 68
Transcription Unit and CS 90 Cartridge. Normally over
£33. Our price 2641 Gns. Terms available. Carr. 15/-.

Y
n\ &l

Printed cir-

f the cost of
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New branches open. See opposite page

TRANSISTORISED MINIATURE VHF/
FM RADIO TUNER Battery operated

Complete with telescopic aerial, and ready for usc

in plastic case. 8ize approx. ss 19 11
lJe

4} x 21 x 1in.
IN

LOUDSPEAKERS

CABINETS Teakveneered
124n.10 WATT. Blze
15x15x 8in. approx. High
quality 12in. 10 watt 11000
line speaker, 3 ohms o

ohms £4/19/11. Cm 7/e
12in. 20 WATIT

DUTY. High Quam,y m
Flux l/speaker. 15 ohmas.
£7/19'11. Carr. 10/6.

R.S.C. COLUMN SPEAKERS
Covered 1n two-tone RexinefVynair.
Ideal for vocalists and Pablie
Address. 15 ohm ma
Type €538, 15-20 WA‘['I‘S Fitted
five 8in. high flux speakers. Overali
size approx. 42x10 X 5in.
Or Deposit 44/- and 9 14 Gns.
monthiy pymts. 31/5.
Carr. 10/-.
WATTS. Fitted four

Total £18/6/9).

1 cale,

4 :)I{n. 1‘3000 line 10 watt speakers.
i mxuxoﬁm&:ppx?- 21 Gns.
d Or Deposit £3/11/- and 9 monthly
payments of 48/7 (Total £24/10/3).
12in. 30 watt HEAVY DUTY
# LOUDSPEAKERS

|5 ohm. Terms available. Carr. 12/6.

igh
Size 18 x 18 x 8in.

Tons

R.S.C. AlO0 30 watt AMPLIFIER HiGH FipELITY

ULTRA LINEAR PUSH-PULL OUTPUT
SIX VALVES EF8é, EF86, ECC83, 807, 807,
GZ34. Tone Control Pre-amp. stages are in-
corporated. Bensitivity is extremely high. Only
12 millivolt minimum input is required for full
output. THIS ENSURES THE SUITABILITY
OF ANY TYPE OF MICROPHONE OR PICK-UP.
Separate Bass and Treble controls give both

“1ift* and “cut.” Two inputs with sep&n(e
vol. coutrols permit simultaneous use of **
pick-np, etc., etc. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR
SUPPLY OF 300 v. 20 mA. and 6.3 v. 1.5 A, FOR A RADIO TUNER. DIrice in
kit form with easy to follow wirlng diagram.

ONLY Or factory built using latest EL34 output valves with 12

12 G mam.hs' guarn-ntee 15 GNS. TERMS ON ASSEMBLED
1‘2 b IT £2 §/- and 9 monthly payments of 33/7
(Tot 1 £17/10/3). Pro'.ecclve eo\ er mm handles available for 21/-.

Type 807 output valves are nsed with High Quality Sectionally Wound output
transformer specially designed for Ultra Linear operation. Negative feedback of
20 dB. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAILABLE, Frequency response + 3 dB. 30-20,000
¢/s. Tone Controls. 12 dB. at 60 c/s. +12 dB. to ~6 @B. at 12,000 cfs. hum
and noise 70 dB. down. Good gquality relisble components used. Chassis finish
gold hammer. Overall size 12 X9 x 9in. approx. Power consumption 150 watts.
. Output for 3 and 15 ohm speakers. EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUT-
SIDE FUNCTIONS. IDEAL FOR USE WITH MUSICAL INSTRUMENTS SUCH
AS STRING BASS, ELECTRONIC ORGAN, GUITAR, etc. FOR ‘ POP > GROUPS.
GARRISON TKEATRES eto., etc. We can supply Microphone, Speakers, etc ete,
at keen cash prices or on terms with amplifiers, EXPORT ENQUIRIES INV]

R.S.C. All 12-14 WATT AMPLIFIER
HIGH FIDELITY ULTRA LINEAR OUTPUT
“BUILT-IN” TONE CONTROL PRE-AMP
STAGES. Two input sockets with associated
control allow mixing of " mike ™ and gram., ete.
High sensitivity. Includes 8§ wvalves RCCS83,
ECC83, EL84, EL84, EZ81. High quallty section-
ally wound output transformer specially designed
for Ultra Linear operation. Reliable components.
INDIVIDUAL CO‘ITROLB FOR BASS AND
TREBLE " Lift ~ “Cut.” Frequency response 3 dB. 30-20,000 ¢/s. 8ix
negative feedhack loops Hum level 60 dB. down. ONLY 23 millivoits INPUT

required for FULL OUTPUT. For use with all types of pick-ups and mikes.
bie with the very best designs. For grams, radio or tape. For MUSICAL

15in. 40-50 watt LOUDSPEAKERS
EXTRA HEAVY DUTY y; ""““1115/-
Normally ApProx. £19. Limited n'ver.

FANE 122/10 20 WATT HEAVY DUTY
LOUDSPEAKERS  12in. 15 ohm. gm GNS.
‘With exceptionally robust 2in. Post 5/9

diameter voice coll assembly
Model 122/10A with Dual Cone § Gns.

POWER PACK KITS puiy smoothed out-
put 250 v. 60 mA. H.T. and LT. 6.3 v., 1.5
amps. Consists of chassin. Double wound Mains |
Trans. 200-250 v. Rectifier. Choke. Electrolytles

nd circult. Or with » in L f
e G B e PO |

R.S.C. TRANSFORMERS

INSTRUMENTS such as STRING BASS, GUITARS, etc.
OUTPUT SOCKET with plug provides 3007 30 mA. and B.3 v. 1.5. a. For supply
of a RADIO TUNER. Bize approx. 12X 9 X 7in. For A.C. mains 200-250 v. 50 c/s.
Output for 3 and 15 ohms speakers. KIt is complete to last nut. Chassis is
tully punched. Full instructions and point-to-point wiring disgrams uupplled
or fuctory built £11/15/-. TERMS: DEPOSIT 36/8 and £8 15 o
9 monthly payments of 25/9 (Total £13/8/3). Perforated 1110
metal cover with 2 handles can be supplied for 21'-
GOMMUNIOATIONS RECEIVER TYPE HE 50

4 Band 535 kefs. to 30 Mc/s. 8lide Rule

Tuning Dial with Bandspread and 8
Meter. A.V.C. Noise Limiter, B.¥.0. Phone
Jack. Built-in speaker. 8tand-by 8witch
with terminal for transmitter.  Bulit-ln
Antenna for long range reception,

Sensitivity. For 200-250 v. A.C. malns.
Handsome chrome decorated cabinet. 133 x

53xBlin. g, Deposit £5
and ® monthly p'\ymencs 37/8 (Total £21/19/-). Cal?roslll 19 Gns'

Fully L leaved and Imyp

MAINS TRANSFORMERS. Pricsaries 200.230 v.50 cfs. | R.S.C. 4 watt GRAM
2§ x 2§ x 241 | AMPLIFIER KIT

15711 |

MIDGET CLAMPED TYPE
250 v. 60 mA. 6.3 v. 2 a.
250-0-250 v. 60 mA., 6.3 v. 2
FULLY SHROUDED, UPRI
250-0-250 v. 60 mA., 6.3 v
24-3-3in.
‘2000250\ 100mA.,63v 4
800-0-300 v. 100 mA., 6.3 v. 4
500-0-300 v. 130 mA., 6.3 v. 4 a.

mﬁ

For Mullard 510 Amplifier 41
350-0-350 v. 100 mA., 6.8 v. 4 a., 0-5-6.3 v. 3 a. 33/9
350-0-350 v. 160 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 42/9
425-0-425 v. 200m.A. 63v. ll.c .6v.3a.. 67/9
4.604.61200 G3v.la.,63v.da.,5v.

- 69/9
3. 7919

TOP SHBOUDED DROP-‘I'HBOUGH TYPE
250-0-260 v. 70 mA., 6.3 v. 22, 0-5-6.3 v. 2a. 19/9
250-0-250 v. 100 mA., 6.3 v. 3.58, .. . 21/9

250-0-250 v. 100l.nA. 63v.2a,6.3

360-0-350 v. 80 mA., 6.3v.2a., 0-56

250-0-250 v. 100 mA., 63vdl
00 v. 100 mA., 6.3 v. 4 a.,

0-
300-0- 0-
300-0-300 v. 130 mA., 6.5 4:5‘0-
suitable for Mulhtd 510 p)
350-0-350 v. 100 mA., 6.3 v. 4 a, 0-

5-6 3v.3a 32/
350-0-350 v. 150 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a.39/11 |
FILAMENT OR TRANSISTOR POWER PACK TYPE |

13v.14 8/9;6.3v.1.5a 6/9:63v.2a.7/9;
6.3v.3a.9/9;6.3v.6a.10/9;12v.3a.0r24v.
1a.l 19/9; 0-9-18 v. 1} a. 5/9 0-25-85-42 v.

2. 27/9.

AUTO (Step UP/8tep Dowm TRANSFORMERS
0-110/120 v. 200-230-250 v. 4/
150 watts 29/11; 260 watts 49/9 500 watts. . 99/9
an ER TRANSFORMER. -9-15 v,
ia.13/11; 2ia 16/11;34. 18/11 5a 21/11;
2. 25/11; 8 a. 31/11.

ou'nm'r TRANSFORMERS
Standard Pentode 5,0008 to 3@ or 7,0000 to 30 _7/9

Push pull 8 watts EL84 to 3Q or 150 ........ 11/9
Push pull 10-12 watts V6 to 30 or 150 19/9
Push puil 10-12 watts to match 6V6 to 3, 5, 80r
GOl S T 1/9
Push pull EL84 to 3 or 150 10-12 watts. 19/9
Push pull Ultra Linear for Mullard 510, etc... 35/9
Push pull 15-18 watts, sectionslly wound 6L6,
KT66, etc.. for 3 or 1I5Q ...............
Push pull 20 wati high-quality, sectionaliy
wound EL34, 615, KT66, etc., to 3 or 160,
fullf[shroudelll S eaml: - Jaals. - 8. % 1. 5/9

SMOOTHING CHOKES
250 mA. & H., 1000 12/8; 80 mA., 10 H. 3500 7/9

160 mA ., 7:10 H.,2500 12/9:60mA., 10 H., 400:14/11

100 mA_, 10 H., 2000 9/11

| TAPE PRE-AMPLIFIER 1-“'9"

/ 1 1 Switched Equahmtlun For Reeordmg
3

Complete set of parts to build a good By }m., 3 ln Hn per "‘{-’. Lt
quality compact unit suitable for use
with s#ny record playing unit. Mains
isolated chassis. Beparate Bass and
| Treble controls. Output for 2-3 chms
| speaker. For 200-2560 v. A.C.

as the link between a Magnavox 'l‘ape
Deck and Hi-Fi amplifier. Suitable
almost any Tape Deck. Cash or Terms.

i
| 8.A.E. for leattet. 0} Gns.

| TRANSISTOR SALE
TUNERS FMTI Ocis. 0cis 31: 0C7s 710: ULt

| Complete kit with valves. Carr, 5/-. | 8/8: AF117 8/9, Ediswan XA101,
‘ [ XAl112, XC101A 3/9. Poustage 6d.
|

JASON VHF/FM £6.19.11

for up to 3 transistors.
R.S.C. 4/5 WATT AS HIGH
GAIN AMPLIFIER

A highly sensitive 4-valve quality
amplifier for the home, small club,
ete., suitable for all crystal or ceramic
P.U. heads

HEAVY DUTY SELENIUM

RECTIFIERS Only

| ep e 19/
parate. By | SELENIUM RECTIFIERS F.W.
(Bridged) All 6/12v D.C. outpyt.

and Treble

and pmtlw] ly

EOCUOISETE | Mux. ATD.
S I 1aa 3 B a/n 3a.9/9;
| 4a'12/9; 6a. I5/9.

Segative el back 13 4B, Ee| HEAVY DUTY BATTERY

T. for Radio Tuner or Tape | CHARGER KITS 6/12 V.
A Consisting of Mains Trans., 200-250~.,
| Rectifler, A meter, Variable Charge
Rate Belector, Panels, Plugs, Fuses
and hoiders. Fully punched, stove
enametled caze snd circuit.

4a 49/11 6a. 69/I1

led ready for uee 10/- extra.

INTEREST CHARGES
REFUNDED

compleu in every
punched enamelled chassis, point-to-
point wiring dingrams £4 1 9 |
and instructions. As.

sembled, resdy for use, £6/6/-.

i

§

R.S.C. BATTERY |
| ELIMINATORS [

| Type BMI, Bize ’ﬂ '

53 x4} x2in. ap-

prox. Completely replaces batteries | on Credit
suppiying 1.5 v. and 90 v. where Sale

T wNEOgu0 v. [SONCICH Iy RS

Is available. Complete 47 9 ] 2

L't with disgroms settled in i

| Or 59/11 ready for use. | 3 months. H TRES LTD.

11FT. WHIP AER[ALS 6 sections, copperized
steel and pume in. -%ln Comple\e with
moulded base 2} X 31m 9/6 each. Post 1/6.
ELECTRONIC MULTIMETER C.T.38. AVO type
. 11 ranges: 10 pamp. to | amp. D.C./A.C.: 250
tvoltto 350 val D.C. 304 watt to S.watt:, 0-200 Mes.
n 4 ranges; Output measurement 13 Decibels down to
ecibels up; Balanced Valve Voltmeter: Built-; -1n
stabilised Power Pack 110-250 volt A.C. Complete in
light steel case. £17. Carr. 10/-.
1155 B. RECEIVERS air tested before dispatched.
£6/10/-. Carr. 10/-.
AR.88 RECEIVERS Type "D” as new condition.
£40. Carr. £2.
SLYDLOK FUSES 15 amp. 230 v. D.C. 440 v. A.C.
1/6 ea. 15/« per doz.
3 KVA AUTO TRANSFORMERS 110/250 v.
Mounted in steel case with external hand vollage
regulator. 7 Taps. Brand New. £12. Carr. 10/-.
HEADPHONES Balanced armature, DLRS5. Brand
New. 9/6 pr. Moving coil type, with ear muffs for
noise excludmg 12/6 pr. Same fitted with moving coil
mike, 17/6 pr. Carbon hand mike, 7/6 eac|
TANNOY LOUDSPEAKERS ideal for all outdoor
uses enclosed in waterproof wooden case, complete
wnh steel bnﬂ]e deslgned to produce directional re-
production at 5 watts. 7.5(. 27/6 each. Carr. 2/6.
SMALL GEARED MOTORS Working voltage 12-24
v. D.C. Overallsize 4X 2X 2in. 15/ ea. Carr. inia-,
ture blower motor 12-24 v. D.C. 12/6 each. Carr. 1/6
TRANSMITTER BC 625, part of T/R. SCR522.
Chassis only. Complete wilh valves, except 832s and
elay. Range 100-156 Mc/s. 21/~ ea. Carr. UK. 4/-,
LINEAR ACTUATOR 24 or 12 v. D.C. Will operate
100 Ib. load in either direction. 3in. travel through

motor operated gearbox. £4/10/~ each. Carr. 3/6.
38 SETS -~ 6-9 Me¢/s. New condition. Complete
with valves Untested, 21/~ ca. Carr. 3/-. 37/6 pr.

SIEMENS MIN[ATURE RELAYS. Size 1}x 11X
4|n Res. of coils 250 ohms. 2 pole 2 way contacts,
contact rating up to 2 amps. 6/~ ea, P.P. /-
SIEMENS HIGH SPEED RELAYS H96B type 50
+50 ohms, 6/~ ea.; Type H96D 5 ohms.,
6/~ ea.; Type H96E | .700+ 1,700 ohms, 7/6 each
“TELE L” TYPE FIELD TELEPHONES. These
telephones are fitted in strong steel case complete with
an: en. for calling each station. Supplied in new
condition and tested. 70/~ per pr. Carr. 6/6.
POST OFFICE TYPE RELAYS. 3,000 sers. 2 ¢/o;
2 m; slugged coil 140 ohms; 2 ¢fo; m coil |,
ohms: 2 ¢/o slugged coil 500 ohms. All at 6/« each.
D.P.CO. AERIAL CHANGE-OVER RELAY. 12 v.
D.C. coil, heavy silver contacts.  American Surplus.
12/6 cach. Carr. 1/-.
MORSE KEYS complete with leads, termirals and

cover, 6/6 cach.

PRESSURE GAUGE. 2in. round brass case, 0-
160 Ib. 9/6 each.
MINIATURE PLUGS AND SOCKETS. 8 way.
Jones, 3/6 pair.
VIBRATORS. 6 v. 4 pin, 12 v. 4 pin; 12 v. 7 pin,
Syn. All 6/~ each.

Register

ELECTRO MAGNETIC COUNTERS.

up to 9999, coil res. 300Q2. - ea.

ELECTRIC PUMPS. 24 v. D.C. Overall size 7% 2%
% 2%n. 7 G.P.H. Brand New. 37/6 ea. Carr. 2/-.

P O. TYPE Desk Telephones, black only, Brand new,

boxed, 27/6. Carr. .

P.O. TYPE TELEPHONE HAND GENERATORS.

3/8 v. A.C. In black wood cabinets. New. 6/~. Carr.
MODULATION TRANSFORMERS. 150 wat(s.
suitable for pair 813s, driving 813s. Size: 6in.

X 3din. rand new, boxe Price 27/6. Carr. 2/6
WEE MEGGER Insulation Tester 500 v. with Con.
test range from 0.1 ohm to infinity. Bakelite case with
and gen. ea. Carr. 5/6

CUT OUT 12 v. or 24 v. operation. Heavy duty silver
contacts (5c. 849). 7/6 ea.

OSCILLATOR UNIT ARC27. Complete with 10,000
kes. crystal Oven. Brand new. Manuf. by Collins,
U.S.A. 45/~ ea.

SUPER LIGHTWEIGHT HEADSET, complete
with Boon mic. made to highest Ministry Spec oving
coil. Our price 35/- set. Carr. 3/-. Also Super Light-
weight Hand set, 17/6 ea.

200 AMP. 24 v. D.C. GENERATORS.
Ministry, £9/10/- ea. Carr. 10/6.

S.AE.

ex Air

all enquiries.

IRKENHEAD CHESHIRE

108 CHESTER ST

WW-—136
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Dept. WW2

J3WITHY GROVE MANCHESTER4.
Telephone. DEAnsgate 7710

FREE GIFT OFFER

OF A BRAND NEW WORLD FAMQUS EM.). FISK SOLARISCOPE VALUE £2/2/-
WITH EVERY ORDER VALUE £5 AND OVER. THIS UNIQUE INSTRUMENT
WHICH IS A BOON TO SHORT WAVE LISTENERS CLEARLY SHOWS THE AREAS
OF DAYLIGHT AND DARKNESS ALL OVER THE EARTH AT ANY GIVEN HOUR.
MINI-MOTORS. 3 v. to 4.5 v. operation. Ideal for mini-racing cars, models and toys
“ Large ' (1% %% 13in) 3/11. Medium (1x¥x1}in) 3/9. Small % x ¢ x1in.) 3/3.
. & P. 9d. each. -

BRAND NEW! Why use Sapphire Stylii in your record-player when at very little extra
cost yon can have a first-grade

GexUINE DIAMOND stvius

PRICE 7/11 plus 8d. P. & P.  Available us replaceinents for the following populur types
only it present t—

BSR TCSLP BSR TC8 STEREOQ BRS.TC8 LP/STEREO—COLLARO STUDIO *“0”
LP/RONETTE - - GARRARD GCS LP — ACOS GP 65/67LP — RONETTE BF40/LP
—GARRARD GC2 LD. ALL FULLY GUARANTEED.

SPEAKERS. A few itcms from our range: 12in. ROUND, high quality, British, fitted
tweeter cone. 6 watts—available in 3Q or 161, Wonderful value at 29/6. P. & P. 3/6
J2in. ROUND. I & A 30 25/6. P. & P. 3/6. 13x8in. GU1TAR 8PECIAL. L
150 20 watt £8 Bi-. Carr. Pai 2in. ROUND. Best British make, 800 8/6. P.P.
TWEETER. 2lin. Black plastic cone, round on Bguare ¥Frame. E.M.L Jn——-1216-
plus 1/6 P. & P. P.A. HORN Speaker, 8 15 watt, 9x8in. 8wivel mounting bracket s,
£5 5/-. (‘-Arr Paid. Many other sizes and typea avallable from 2in.

MICROPHONES., LAPEL/HAND MIKL -1}in. dia. Lapel Clip, ddeal for tape recording.
\WiLh lexd. * Very sensitive 7/6. P. & P. 1/~
CRYSTAL HAND MIKE. Robust nnd u.-nslllun Cream plastic case. Just the thing for
tape recorders 8/8. T, & P. 1/8.

ACUS MIC 40— World famous Desk Mike 13/9 plus P. & P. 1/3.

ACOS MIC 15--8piendit Curved Hand Grip Crystal Mike 14]6 nlun £o& P18,

ACOS MIC 80-—" 8tick ” Type Cryata) Mike 18/6 pluw P& 16,

ACOS Round Crystal Inserty lin. dfa. 6/6; 15, dle. 7/6. P. k P. 6d. on either.
?;NAMIB HAND;DESK TYPE. 00KQ mth cable and plug to_sult most recorders, etc.

/9. P.x P13,
DYNAMIC HEAD. aOl\ n (ur wse with stand. Most attractive, used by many professionals
and groups 48/~ & 2/8.
TELESCOPIC FLOOR STAN'D, HEAVY BASE. 8tandard thread. Buits above or any
other mikec 49;8. Carr. & Pkg. /6.
TELEPHONE PICK-UT COIL. For recordlng or amplifying both sidrn ol telephone
conversation. Suction cup flting to Telephone, with lead '7/6.
MANY OTHER TYPES AVAILABME.

INTER-COMM. DE-LUXE 2-WAY. (ldeal for oftices, workshops, theatres, etc. Highly
eflicient, sate BABY ALARM. KXo mains—works ofi PP3 hattery, which Iasta for months,
obtainable evervwhere. Buzzer eall system, vomplete with lead, plugs, battery, in hand-
some carton, 63{-. P. & P. 2/6.
PICK-UP ARM. Lightweight, with TIO cr) s-hll cartridge and stytt for L.P. and 78 r.p.m.
records un base with rest 27/6 Pox P
DYNAMIC (o()l\n) mike for stand use. \er) ttractive desiyn with punched chrome
fintsh. 8wivel actipn with stand mounting brackets 48/-. P. & P. 2/6. (Suoltable heavy
base figor stand, teleseopic, standard thresd 49/@. Cwr. 2/8.)
4 TRANSISTOR 8 W. AMPLIFIER. Size 2} x2] 1}, 4. 8 or 100 uutput 9 volt hattery
operated. Highly sensitive. Price (less h-ttwr)) 52/6. P. & P. /8.
VERNIER DIALS —fits standard Jin. spindle —appros. 8 : 1 ratlo. Marked 0/200 through
180°. En:dl round 2ln. dix. 10/ Large 3in. dia. 12/-. Post on either 1/-.
MAINS TRANSFORMERS. 300 0. 80 mA, 6 v. and 6.3 v, at 2 amp, Chassis mtg.
280 v. or 110 v.IN. 8ize 4 x 3} n., 21/~ en. P. & P. 2/-. Voltage Dropping Trans-
former, 230 +v.IN, 3.5 9 v, nmd 17 v out, at 4 amps. Many uses. Ideal for Buttery
Chargery, ete, 3 x2% x2%n., 22/ ea. P. & P. 2/4.

RECORD PLAYER DECKS. GARRARD All latest models. Al
SRP1% 3-SPEED SINGLE PLAYER £4 5 6{fitted Mono Curtridge.
Sp2s DELUXE 4-SPEED SINGLEPLAYER £9 9 6/ SiTo lﬂlil“"';-(‘,-l(‘m'!';
MODEL 1000 4-SPEED AUTO-CHANGE £ 19 6 R [ 4
AT6 MK I1A 4-SPEED DE LUXE AUTO-CHANGE £8 19 l Bt Joriccl ol S ea e
MODEL 3000 4-SPEED AUTO-CHANGE £8 10 0\ giit.

ICK-UP CARTRIDGE REPLACEMENTS

STANDARD FINING FOR MOST RE(‘OBD-PLA\‘ER ARMB. ALL TURN-OVERL
TYPES \VITH BTYLII FOR L.P. & 78 R

AQO8 GPf§7-2 MONO 12/6 eauh
ACO8 GP/9)- 1 MONO-DE-LUXE 17/ 6 cach.
ACO8 GP/73-2 STEREO 25~ cach.

Postage and pucking 9d, each,
Finest Quality British made M YLAR Racordmz Tape. Fnlly Gunmnteed.

3in. 226 Message 5/ 53in, 1200ft. Long Play ...... 12/8
ain 600 Btundard Play 8/6 i 1800{t Long Play 3 19/6
53in. 850 Standard Play 11/8 5in. 1200it. Doublc Play 15/-
7in. 1200 Standard Play 6 53in. 1800it. Double Pluy . 29/6

coeees 140 i
Sin. 900ft. Long Play . 1](3 K 25/~
P. & P. 1/- per reel. Four reels and over post paid. N.B.—MYLAR-baseid reconlmg
tape I8 of ml‘mllcly superior quality snd fur stronger than Aecetate base tape.

MULTI-TEST METER. Pocket slze—d44.:3} x in. 20,0000 p volt.

D.C. Volts (20,0000 P.V.) 0/5/25/250/500/2500 D.C. Current 0-50 microamps.
2.5mA/250mA
A.C. Volts (10,000Q P.V.) 0/10/50/ 100, 500/1000 Rcsi!mnce' 0/6k —0/6 megohms

Capacity: 10uuF to .001uF/.001 ¥ to 1ufF scibels: —20 10 +92 dB.
COMPLETE with b-Atterle» instruetions, lends 72/6. P & P. 1/6.
Otber types available from 37/6.

TRANSISTORS: Some popular types from our range:—

0C€44 and OC45 3/6 cach.  OC71 8/9. 0C72 3/6. OCS1 and OCB1D 3/~ each.
00168 3/9. 00170 3/6. AF117 4/-. OC26 7/6. GETS 5/9. General purpose
{Approx. OC7l) 1/- each. Postage 6d. up to 3. Over 12 sent P. & P. pald.

RF. FIELD INDICATOR. Ideal for use with radio controlled models. Checks radistion
from existing antepna.  Tunes 1 to 250 Mec. in 5 bands. Sensitive 200 mA meter move-
ment. 5 scction plug-in nerial. Phone jack and crystal earpiece for monitoring. No
battery required. Powerfal magnet for attaching to metal suriaces. Complete with
hmtrucnons 47/6. P. & P.2/4.

TER.MS Cash with order—No C.0.D. Orders (ulalllng £5 and over sent carriage paid
{excepting Record player decks and Transreceivers wherc carriage is shown). Guaranteed
money refunded it goods returned perfect within 7 days of despatch,

REMEMBER THE NOVEL FREE GIFT EXCLUSIVE TO US!
Callers welcome Very many more lines to choose from. Open 9.30 2.m.-8 p.m. Mon.-Sa¢

PRE-PAK SEMICONDUCTORS

DAVIS & WHITWORTH LTD.
BY 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
PHONE: SOUTHEND (0502) 46344

No. PRICE TRANSISTORS PRICE
Al.  8—S8ilicon rectifiers BY100 type .... . 20/~ | AEI.... ceoe 4
AZ. 10—Relayw, mixed types and voltages 20/- gﬂg . o ‘?:
A3, 20—Mixed, marked and tested trans. ...... 20/~ | aAp1i; .. .. o a-
AG.  8—BlL, recs. 100-400P1V, 0.5-1A  ...... 20/- | AFHIS . P
A7. 1500 Mcfs epitaxial mesa. PNP 2N700.. 20/~ | AF1 DS /6
A8  8-—Sub. min. zemers, 3.4-13V, 400mW, .. 20/- | AFI78 ....... 10/-
A9.  1—2N174 real power trans. 80v., 130W .. 20/- E?{-‘;‘&: 5-6
Al2. 1—High power, high volts, 25024, 100V 160W 20/~ | gETI14 |, 6
Al3. 26—Assorted trans. and dindes. all new.... ) /6
Al4. 4—2N601 p/trans. germ. 30V 10Me/s. 6
Bl. 50—Unmarked, untested, tran. new ... /6
B2. 4—Solar cellg, inc. Book of ins. .. 6
B3, 4—0AB good bonded diodes, Mallard ... jg

B4. 20-—Germ. diodes, 30PIV, 40Mcfs ........ /- S . A‘ . &'16
B5.  6—Matched set, OC44/45/81D/81. ..

B7. 160 watt power trans. 5Me/s NPN .. 216
BS. 2—Power trans. OC26/35 type  ...... /6
1B9. 1—Light sensitive cell, ORP12 ty pe -
B10. 10—50V trans. germ. PRP, latest type. 16
B12. 1—Tunnel diode, AEY1], 1050Mc/s /-
B13. 7-BA115 G.B. d(odes T. V video /6
B15. 8—Bi-directional trans., ABY6ét . fe
B20. 4—Asrorted NPN trans., TO-8 TO- 18 5. o s
B21. 2—8i), rees. 10 amp., 50-1 OOPIV 5 =
B32. 4--1 amp. recs. "00/.!00 1V ... 2/6
B33. 10—Gern. dlodes, assorted types .. /6
B34. 8—=8ilicon diodes, nssorted types . o f N Soco 16
B35. 2—2 zener diodes I{W., 7 and 10 volts - 10/- Pt X 1) S 16
B36. 10—Gold bonded, dlodex, agsorted . . ... .. . 10/- | 26317 .. " . 28
C2. 1—TUnt junction. 2N2160 or 2N2646 .. - 15/« 2NGHT ... . )/~
c4. 2—RF power trans., 0C22 and BUY11 .... 15/~ | 2N706 ... ........... -

FIRST EVER LOGIC KITS Learn for yourself how computers work, even make
one for yourself. Full instructions for a noughts and crosses machme binary’
counters, timers, etc. L.I. § gns. L.2. 10 gns. No need to purchase both kits,
you can start with L.2. which incorporates L.I. DETAILS FREE.

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

NO CONNECTION WITH ANY OTHER FIRM MINIMUM ORDER o-.
CASH WITH ORDER PLEASE. For complete lists and substitution charcs
send /- in stamps, add }/- post and packing. OVERSEAS ADD EXTRA FOR
AIRMAIL.

WW-—137 FOR FURTHER DETAILS

HF SSB Handy, Portable & Fixed

one e TRANSCEIVERS

“SKANDIA SSB-tow ™
Solid State HF SSB 10W
PEP Portable/Mobile/Fixed
Multi-purpose Transceiver

Other products

% AM/FM MPX Sterco Tuner
Amplifier.

B

% 8 track 4 channel Cartr dge - Manufacturers

Stereo Tape Player. & Exporters:
TOMURA BUSSAN KAISHA LTD. c.p.O. Box No. 18
Nagoya, Japan. Cable Add.: “SKANDIA"” Nagoya.

VITALITY

4
Miniature and Sub-Miniature
Indicator Bulbs in sizes from 4.5mm

Catalogue from
VITALITY BULBS LTD

MINJATURE  LAMP  SPECIALISTS
BEETON'S WAY, BURY ST. EDMUNDS, SUFFOLK, TEL: 2071 STD 0284/2071
WW-——138 FOR FURTHER DETAILS
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VIKING TRANSISTOR

40-50 WATT AMPLIFIER

OPERATING INSTRUCTIONS.
GENERAL. An extremely reliable
lightweight amplifier capable of giving
40-50 watts of undistorted sound,
made possible by the use of the latest
semi-conductors (transistors) and
techniques which ensure space-age
reliability under the most rugged
conditions. Itis designed as a general
purpose amplifier particularly suitable for use with musical instruments that
require exceptionally high treble response (not recommended for Bass Guitar).
Tremolo facilities are available on Channel | only, INPUTS—CONTROLS—
CHANNEL 1 (Tremolo). This contains two high gain input jack sockets
controlled by Volume Control | which is mounted directly above the two
sockets marked Tremolo. BASS I. Gives a controlled boost to the lower fre-
quencies on Channel | only. TREBLE |. Gives a controlled boost to the high
frequencies on Channel | only. TREMOLO. This operates on Channel { only
and the variations of intensity and speed of the Tremolo beat is adjusted by the
controls DEPTH and SPEED. A socket is provided in the rear of the amplifier
so that the Tremolo may be switched on and off by the use of a footswitch plugged
into the socket. If you wish the Tremolo to be used without ‘the footswitch,
this is possible as the footswitch Is only used to short out the effect. INPUTS
AND CONTROLS—CHANNEL 2 (Normal). This conums two high gain
input jack sockets controlled by Volume Control 2 which is mounted directly
above the sockets marked Normal. TREBLE. Gives a controlled boost to the
treble frequencies on Channel 2 only. MAINS VOLTAGE. Fully adjustable.
200-250 volts A.C., 50 cycles. POWER OUTPUT 40-50 watts sine wave British
rating. Very little distortion., OUTPUT IMPEDANCE 3 ohms. Price 21 gns.,
plus £1 postage and packing.

WOLSEY U.H.F. AERIAL AMPLIFIER, two-stage, gain 23 dB, noise factor
8 dB, power consumption 6 mA at 14 volts. Two AFI86 transistors, complete with
built-in power supply in metal case, list price 9 gns. Our Price 4} gns., plus 2/6
postage and packing.

MAINS TRANSFORMER, primary 200/250 volts, secondary 425425 vole,
250 mA, 6.3 volt 4amp, 5 volt 3 amp; fully shrouded, chassis mounting. Price £2/5/-,
plus 7/6 postage and packing. Auto transformer s:ep‘up-step-down, 240/110 volt
400 watt., Price £1/5/-, plus 7/6 postage and packing.

MAINS TRANSFORMER, 200/250 volt, secondary 250/250 volt 70 mA 6.3 volt,
3 amp drop-through. Price 12/6, plus 4/6 postage and packing.

Elac 10in., 10,000 lines ceramic magnet, 3 or |5 ohms 7 watt. Price £1/9/6, plus
4/6 postage and packing.
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‘ELEGANT SEVEN’ MK lla

7in. X 4in. P.M. Speaker at no extra charge. SPEC'AL OFFER

Power supply kit to purchasers of * Elegant

Seven " parts, incorporating mains transformer,

rectifier and smoothing condenser, A.C. mains

200/250 volts. Output 9 v. 100 mA., 7(6 extra. & "

% De luxe grey wooden cabinet size 12fin. x @& = = (ol
8zin. X 3fin. k Q

% Horizontal easy to read tuning scale printed §H
grey with black letters, size |l4in. X 2in.

% High “ Q" ferrite rod aerial.

¥ I.F. neutralization on each separate stage.

% D.C. coupled push pull output stage with
separate A.C. negative feedback.

v Room filling output 350 mW.

% Ready etched and drilled printed circuit board
back printed for foolproof construction.

% Fully comprehensive instructions and point-to- ONLY £4 4 0
point wiring diagrams. e P & P.

% Car aerial socket.

% Fully tunable over medium and long wave.
168-535 metres and 1,250-2,000 metres.

% All components, ferrite rod and tuning
assembly mount on printed board.

Y Full after sales service.

% Parts list and circuit diagrams 2/6, free with
parts.

umn NN | Isescosrs770er

Buy yourself an easy to build
7 transistor radio and save at
teast £10. Now you can build
this superb 7 transistor super-
het radio for under £4/10/-.
No one else can offer such a
fantastic radio with so many
de luxe star features.

MULTIPLEX DECODER

For receiving STEREO FM

Now is your chance to benefit in full from
the new B.B.C. stereo transmissions with
our Multiplex Decoder. Design features:
Highly efficient Mullard vinkor pot cores.
Two semi-conductor diodes, Double purpose
valve, Printed circuit type construction, high
input impedance. Specification: Cross talk
minus 26 dB at | kcfs. Input requirements
0.5-1.5 RMS. Stability plus or minus 0.1%.
Voltage requirements H.T. 190-250 volts,
D.C. at 5 mA heaters 6.3 volts, A.C, at
300 mA. Self powered unit shortly available,
price to be announced. Size S}in. X 3{in. X
lin. Fully built and tested.

£4.4.0 r.5r.3-

Price

R T FIRST QUALITY PVC TAPE POST & PKG. Type E MOTOR e
53in, Std.  850ft, Iw- gin. |1._.:. 850(1:. :g;: ON EACH 5 Small|A.C.mains motor 230/252 volts 250 v. P.1.V. 750
7in. Std. [,200fc. 10/6 in. 600ft. complete with gear- . e ]
3in. L.P. 240ft. 4/- 5in. T.P. 1,800fc. 25/6 Ui box. 6 r.p.m. 15/ 4/_ milliamps,

Sgin L.P. 1,200, II/: ;j}in. ;E %,Zgg;'t 3%/2 4 OR MORE Similar to abov; ?otgr but with- Six for 7/6.
T LE :;388}:; :3;6 4in. TE. 500 |s;- POST FREE. ey by IR R Post paid.
TRANSISTOI::ISEig) I%.OZI:VATT AMPLIFIER
comprising 2AC, 8, ., 75 and 2 AAI29
NEW TranSIStorISEd SIGNAL GENERATOR EXTRACTOR separate bass and treble volume controls, Com-
FAN plete with Power Supply A.C. mains, 240 v.

Size 54in. X 3%in. X l4in. For I.F. and
R.F. alignment and A.F. output, 700 c/s.
frequency coverage 460 kcfs to 2 Mc/s
in switched frequencies, Ideal for
alignment to our Hegant Seven and
Musette, Built and tested

P. & P. 3/6. . ’ 39/6
POWER SUPPLY KIT

A.C. Mains 200/250 v.

Incorporating “ C* core type mains
transformer, full wave metal rectification °
and smoothing condenser. Smooth out-
put 250 v., 250 mA and 6.3 v, 4 amp, for
Heaters.

Size

P. & P, 9/6. 5/- P

A.C. mains 230/
250 v., complete
with pull switch.
6 X 6X4in.
Prlce 27/6 plus

Size 74 %33} x2in.

3 TO 4 WATT AMPLIFIER

3-4 watt Amplifier built and tested. Chassis size 7 X 3} X
lin, Separate bass, treble aad volume control. Double
wound mains transformer, metal rectifier and output
transformer for 3 ohms speaker. Valves ECC8! and 6V6,
£2/5/-, plus 5/6 P. & P. The above in Kit Form, £1/14/6,
plus 5/6 P. & P,

CYLDON U.H.F. TUNER

Complete with PC88 and PC86 valves. Full variable tuning.
New and unused, Size 44 X 5§ X l4in. 35/ Plus 3/6
Complete with circuit diagrams.

Price 50/-, plus 2/6 P. & P,

Concealed Lighting YOU can fit!

40 watt Fluorescent Light Kit incorporating NORMAL PRICE £3.

G.E.C. or Thorn 2ft, 40 watt Tube, G.E.C.
Choke, 2 Bi-pin holders, starter and starter
holder. Normal price of the above com-
ponent parts would be £3 approx.

-OQur Special
Price
For personal shoppers only,
Thisitem will not be posted.

1 5/‘ complete,

GEC DOORBELL

Complete with mains trans-
former, 240 v. A.C., and illumi-
nated bell push. Price 12/6,
plus 5/6 P. & P,

OUR NEW BRANCH AT

323 EDGWARE ROAD, LONDON, W.2.

IS NOW OPEN—PERSONAL SHOPPERS ONLY.

All orders by post must be sent to our Acton address.

Early closing
Thursday

BSR Tape Deck

A.C. 200/250 v., tape speed 3} twin
track.

RADIO AND T.V. COMPONENTS (ACTON) LTD

21A HIGH STREET, ACTON, LONDON, W.3.
SHOP HOURS 9 a.m. to 6 p.m. EARLY CLOSING WEDNESDAY.

Goods not despatched outside U.K. All enquiries stamped addressed envelope. Terms C.W.0.

Special price

£5.19.6

Post and packing 7/6,
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ZENITH SLIDING RESISTORS .
Worm drive type 7.5 ohms 4 amp. Length |0ins.
Price 30/-. P.P. 2/6.

BURCO FOWER RHEOSTATS
7.5 ohms at 5.48 amps, 3 ohms at 8.66 amps.
42/6. P.P. 2/6.

FATIGUE METERS MK. |

This extremely light self-contained instrument
measures and records g forces from an accelero-
meter in the ranges of 0.05 to 1.95g on the six
high speed counters, all counters are clearly marked
with the relative g forces enabling a permanent
record to be kept. The only power required is
12 or 24 v. D.C. for relay operation. Size 6X6X
4in,, weight 4lb. Price £9/19/6.

ZENITH AUTO. VOLTAGE REGULATOR
foput 210-260 vac. Output constant 230 vac plus
or minus 19 at 32.6 amps., small size modern
equipment, for a.small outlay will protect your vital
equipment against voltage fluctuations. Price,
in as new condition, £65. Carriage 30/-.

COLVERN HELIPOTS (Ten Turn)
Type CLR 26/1001/13. 25K ohms
,»  CLR 26/1001/14. 10k ohms
. CLR 26/1001/14. 100k ohms
Pr:ce 30/- each. Brand new stock.

SPECIAL OFFER-—~RHEOSTATS
3000 ohms.75 watt C/W instrument knob, brand
new stocks, I5/-. P.P. 2/-. Also 50 ohms 5 amps.,
I2/6 P.P. 2/-.

TELEPRINTER CARRIER FREQUENCY
SHIFT ADAPTOR

Price

By Redifon, in new condition, comprising F.8.K. '\nd power
sapply unit in two separate trunsit cases; the P.8.U. has bullt-in
80-0-80v, P.B.U. which enables the unit to work directly into
Creed 7B or other types of teleprinter‘ for opemllon with
moat types of Service
445-475 kefs. sold complete with mll ;alnun, C'lbles‘ ete. Power
supplies 240 v.a.c. or 24 v.d.c. Price £10/10/-, carringe 25/-.

POWER UNIT TYPE 234A

A source of power to operafe your 1392 R/X or any equip-
ment that reguires a fully smoothed output of 250 v.d.c. +
6.3 v. at 6 amps., for bench or 18in. rack mounting,
fullyifused tapped input 200 to 250 v.a.c., brand new cased
units 1t only 55/-. P.P. 12/6.

AN/APR4 VHF COMMUNICATIONS AND
SEARCH RECEIVERS

For the first time offered in new boxed condition.
Frequency Range 38-1,000 Mcfs. Accuraey 19%.
Five |.F. stages. Ou!put impedance 600 or 4,000
ohms. Power supply 115 v. A.C. (mterna]) Prlce
complete with three tuning units. NEW £

AVOMETER MODEL 7

New Ministry Release, in as new condition,
Fully guaranteed. Price £12/10/-, P.P. 7/6.

MARCONI POWER OUTPUT METERS

TYPE TF340

Measures 5 mW-5 watts F.S.D. A small portable
instrument in excellent condition. Only £12/10/-.
P.P. 7/6.

COSSOR SPLIT BEAM OSCILLOGRAPH
Model 1049 Mk. 4. Time base eighteen ranges from
150 us to7 5 sec. Frequency response DC to 200ke/s.

at 309, down. In as new condition, not to be con-
fused wnh the older models. Price £45, also Model
1035 Mk. 4.

L.T. TRANSFORMERS

& v: C.T. three times, at 5 ampe., 230 v. primary. These
U.8.A. transformers are excellent for churging purposes.
New boxed, 28/6. Carr. 3/6.

12 v.- 7 v,-1} v. at 1.3 A. Fully shrauded, tapped prlmar)
240 AC.. sl ize, 12/8 each. P.P. 2{3.

P. F. RALFE

423, GREEN LANES, HARRINGAY,
LONDON, N.4. MOUNTVIEW 6939

Tinsley Vernier Potentiometer Type 4363F Auto.
Measurement Range |. From Minus 0.00001 volts
to plus 1.801 00 volts in steps of 0,000 0! volts.
Range 2. From minus 0.000 001 volts to plus 0,180

10 volts in steps of 0.000 00! volts
Main Dial 1.7 in |7 steps of 0.1 volts,
Vernier Dial 0. volts in 100 steps of 0.001 volts.
As new, Price £95. C/W Standard Cell.

AUDIO OSCILLATORS
B.S.R. L.O. 50A with LF & HF Dials Range 20 ¢/s.-
20Ke/s. O.P. Meter etc. price £15, Callibration and
condition excellent.
B.S.R, L.O. 800B Range 20 cfs to 25Kc/s. with
H.F. & L.F. dials., and high gain amphﬁcr Muirhead

attenuator O.P. meter. Price £
Marconi Type TFI95L. Range IOc/s -20Kcfs. with
O.P. meter, etc. Price £15.

Muirhead type D-330-B. Range |0c¢/s-200Kc/fs. in
three ranges output 10 MW-{ watt into 600 ohms,
with attenuator O.P. meter. Price £30.

CAPACITANCE BRIDGE ELECTROLYTIC
B.P.L. Cat. No. ZD00506. Measures capacitance
under full working loads (variable voltage selection),
easy to operate, C/W voltmeter, leakage current
meter, balance indicator, discharge switch, etc.
Range .2 mfd. to 2,200 mfd. A modern instrument

in new condition, and guaranteed accurate. Price-
£35, P.P. 20/-,
MARCONI CR|50/2 COMMUNICATIONS

RECEIV
Range 2Mc/s to 60Mc/s C/W mams P.S.U. and case
in very good condition. Price £45,

MINIATURE LEDEX ROTARY SWITCHES
5 bank single pole Il way for 24 v. operation.
Brand new stock. Price only 30/-. P.P. 2f6.

'MUIRHEAD REFERENCE CELLS
Type D-845-C. ' U’ shaped type. Brand new in
individual cartons. Price 25/-. P.P. C

MINIATURE RELAY BANKS
- 8ix miniature relays 9-12 v., 1 make per relay, contained
in neat sluminlum case 6 x4 x 1§in., with six half inch
spaced crystal hoiders, designed to switch any desired
crystal by remote control. Relays and crystal holders
can be easily removed for other uses if required, terrific
value only 15/6. P.P.1/0.

THE
PEMBRIDGE
COLLEGE

OF ELECTRONICS
FOR TRAINING

N RADIO
EVISION

AND TE

makes of television receivers.

examinations,

34a Hereford Road, London, W.2.

Name

Address

Please send, without obligation, details of the
Full-time Course in Radio and Television.

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

Our Course, of sixteen months’ duration, provides a fundamental
training for radio and television engineers. It includes theoretical
and practical instruction on transistor television receivers, U.H.F.
television receivers and colour television.

Exactly half the time is spent on practical work and the- course
provides excellent practical experience on valve and transistor
radio receivers and high-fidelity equipment and all well known

The Course is recognised by the Radio Trades Examination Board
(R.T.E.B.) for the Radio and Television Servicing Certificate

Next Course commences 4th April, 1967.

To: The Pembridge College of Electronics (Dept. P10)

CMP5
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Amplification

SUPER P.A.
SYSTEM

Comprising tunerjamplifier, horn speakers,
matching microphone and floor or table
stand.

R.A. 30 TUNER AMPLIFIER. 40 watts
output. Fully tunable over Medium wave
(535-1605 kcfs.). High class amplifier
section with twin mike inputs, 50 K/ohms.
Gram,, tape and mike mixer. Separate
volume control for each input. 10 valves
and 1 diode. Tuning meter and output
meter. Size 18 x 10§ x 7in. high. 42 gns.
TU.25 REFLEX HORN SPEAKERS. Strong
and durable, weatherproof, waterproof and
shockproof. 20}in. dia. 25 watts output.
15 ohms impedance. Freq. response 100-
10,000 c.p.s. Gives excellent reproduction
of speech and music. 22 gns. PAIR (or
£11/19/6 each). (TU.35, 35 watt model,
20/- extra.

MATCHING DYNAMIC MICROPHONE.
Suitable for desk, hand or stand. High imp.
50 K/ohm. 8 gns.

TELESCOPIC MICROPHONE STAND.
Chrome plated. Chaice of floor or table
model. gns.

MIGHTY MIDGET 12v. PORTABLE
—MOBILE P.A. SYSTEM

Comprising 12 v. amplifier with matching
(}{namic microphone and horn speakers.

A.110 TRANSISTOR AMPLIFIER 12 v.
D.C. operation, 16 watts output. 8 or
16 ohm output impedance. High and Low
impedance inputs for mike, radio and tape
recorder. Volume control. Size only 1§ X
3% x 5}in. Can be mounted on any car or
boat by means of clamp supplied regardless
of its type of grounding. Low current
consumption. (gjmplete with matching
dynamic microphone fitted jack plug, spare
jack plug and mounting brackets. Price

12 gns.

¥S-5 REFLEX HORN SPEAKERS. 5in
dia. 8 ohms impedance. 5 watts output
Frequency response 450-6,500 c p.s. Water-
proof, shockproof, lightweight. Attractive
dark blue finish. 3 gns.leach.

SUPER POWER LOUDHAILER

Hearing
range 1,000
ft. Light,
weight, self.
contained,
portable dy-
namic direc-
tional type
mi crophone
with cardoid
polar  dia-
gh ragm
ully transistortsed power amplifier. Long
battery life. Ideal for all outdoor events.
Brapd New and Guaranteed. 12 gns.
Junior Model £4/15/-. P. & P. 2/6.

All the above units are brand new and
guaranteed, Can be purchased as complete
systems or all are available separately.

COMMUNICATION

COMPACT COMMURICATIONS RECEIVER CR.150

The latest design. Covers 4 wave-
bands with a continuous frequency
range of 540 kcfs. to 80 Mc/s. Will
receive all broadecast bands plus.
amateur and world-wide short wave.
Exceptionally sensitive tuning circuit
Extra large easy to read dial with
Bandspread tuning. S ' meter for
fine tuning. Built-in speaker and telescopic aerial.

BFO for morse
code listening. ANL. for clear reception. Phone output socket. Stand
by switch, etc. Attractively housed in metal case. A.C. 200/250 volt
Brand New, Guaranteed. Gee’s Price 16 gns, P. & P, 10/-.

LAFAYETTE

s - MODEL HA-225. 5 Bands. 150-
400 kc/s., 1.6-4.8 Mc/s.,, 4.8-1.4.5.
Mcys., 10.5-30 Meys., 48-54 Meys.
14 valves. Superheterodyne circuit
Extra RF stage, Mixer/Osc. for Dual

= 1 Qad Conversion on 6 metres, 1 RF Plus
26" - 2 IF Stages for High Gain Reception
on all other Bands. New Product
Detector Circuits, Crystal Calibrator, lmproved Automatic Noise
Limiter. Gee’s Special Price 48 gns.

TRIO DELUXE COMMUNICATION RECEIVER

4 Bands. 550-1,600 kc/s.

DELUXE COMMUNICATIONS RECEIVER

MODEL
9R-59.

Test Equipment

mA, 5 maA, 50 mA,
230 mA. Size: 5} X 3%
Complete with
batteries and test vrods,
£5/15/-.

NEW TRANSISTORISED
INSULATION - RESIS-
TANCE TESTER Model
PDM. 500. Push button
operation. Large easy

to read scale dial. Handy;
vinyl-leather

carrying}
Rated voltage andi| I

resistance 500 v./100 meg{

ohm. Scale range: 0.1- |

100-200 megohm. i

6§ x 4} x 2in.

Price £18/18/-.

1.6-4.3 Mcfs., 4.8-14.6 Mcss., I

L T S A AT

10.5-30 Mc/s. 8 valve Super-
het circuit. 1 RF plus 2 [F
Stages for High Gain Recep-

tion. Easy to read illumina-

ted slide rule dial. Built-in

O Multiplier. Aerial trimmer T

for optimum performance on .%:I
#iMlin

all Bands. - Calibrated Elec-
trical Bandspread on Amateur
Bands. 80 through 10 Metres, 0-100 Logging scale for S.W.L.’s. Effec-
tive automatic Noise Limiter., AVC-MVC Selector on front panel.
Stable Oscillator and BFO for clear AM, CW and SSB reception. Built-
in edgewise S-meter. Price 30 gns. Carr. 10/-.

EVERSHED & VIGNOLES MEGGER 2,500 v.

(hand-driven generator). Absolutely Brand

New, complete with leather carrying case.
Carr. 20/-.

ERSKINE TYPE 13A DOUBLE BEAM
OSCILLOSCOPES. Perfect working order,
110/230 v. A.C. Time base 2 c/s. 750 ke/s.
Calibrators at 100 kc/s. and 1 Mc/s. Separate
Y1l and Y2 amplifiers up to 5.5 Mc/s.
Available complete with probe, leads, cover,
circuit diagram, etc. As new 21 gns. Carr.
30/-.

LAFAYETTE AIRCRAFT RECEIVER

LATEST IMPROVED MODEL HA-
e —— 55A. Covers 108-136 Mc/s. Listen
to Aircraft Communications with this
de luxe receiver. Two RF stages
with 6CW4 Nuvistor for high sensi-
tivity. 11 valve performance. Tran-
sistorised power suppl{. Built-in
4in. speaker. Adjustable squelch.
Brand New and Guaranteed. Size
11 §in. x biin. X 7}in. £19/7/6. Carr, 10/6.

TYPE 50B VARIAC.
Input 250 v. Output
0-270 v. Maximum
current 31 amp. Rated
current 20 amp. Guar-
anteed. £25. Carr. 30/-.

WALKIE TALKIES

PONY SUPER 9 TRANSISTOR Complete 2-way
communication for Business, Home, Farms, Boat-
ing, etc. Brilliant design, beautifully finished.
Built-in speaker/microphone. 10 section telescopic
aerial. Battery strength indicator. Size 5§ X
1§ x 2iin. Complete with batteries, earphones
wrist straps. 26 gns. value for only 16 gns. pair.
LAFAYETTE GT 50, 13 Transistor. 2 channel
model featuring separate speaker and microphone.
500 mW. output. Variable squelch control, etc.
Complete with all accessories. 30 gns. pair.

PORTABLE TRANSISTORISED “WIRELESS” INTERCOM

MODEL LP.701.

Special features include on/offf
volume control, push to talk lock
switch, call buzzer and pilot light.
An amazingly new space age
Intercom system needing no con-
necting wires between units.
Simply plug into A.C. power
point and talk, communication
being carried through A.C. power
lines, Units can be moved from
one location: to another without

; trouble. Complete with operating
instructions, Ideal for office, home, factories, stores, etc. 12 gns. pair.

B8
R
=]

IS LITTLE NEWPORT STREET,
LONDON, W.C.2. TEL: GER 6794/1453

Adjoining Leicester Square Tube Station.
Open 9-6 Monday - Friday, 9-1 Saturday.

AUTOMATIC WIRE
STRIPPER Model STR 23
Simple to use. Strips
any size wire. A must
for every workshop.

35/-

P. & P. 2/6.

STEREO HI-FI HEADSET Model ST.3R. Pro
vides perfect stereo and mono reproduction.
g Freq. response
25-17,000 c.p.s.
8 ohms per chan-
nel. Feather soft
ear cushions and
headband, fitted
8ft. lead with
stereo jack plug
and remote con-
trol box with
volume controls,
ete. 92/6.
P. & P. 26

G.P.0. STAND-
ARD 19in, Heavy | HEAVY DUTY
EQUIP TRIPOD

Duty  EQUIP- | TAND. Ideal

MENT RACKS; | for P.A. speak-
ers,etc.Chrome

Channel up- | plated, adjust-

rights, heavy gk_:l; to  7ft.

duty base. Clagrr:l2/g. ghs.

4ft. 10in. £4/10/-.

6ft., £7.

Carr. 20/- each.
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PEN RECORDERS MULTIMETERS GERMANIUM POINT CONTACT DIODES
L. . — TYPE 108-IT INB4A ... 4/- | CUBZH ....1/6 | OA7T0 ...... 2/-
B 1wt v | 2ezine prcson ot et R IRt 1 R B
¥ 5 -range precision portable meter- §g i e 4y 3 eess Lt Al coes 2=
O oL s RO g Volts 2.5-10-50-250- b aN72 Ll 4r- | GEXad LU | oass..il.l a6
. JRA ek dem g roc s e § | code 2 | 0. | oas ... 2k
Movement resistauce at 50 gjs. mA. Resistance: 2,000-20,000 ohms-2 OGL0E .. o 6 048 T g OASl ... 2/3
}g‘gﬂ' Senaitiyity 1 mA. AC. | .99 megohme Power output calibra- § CGI2E .... 9 | . A 0A93 ...... 3/=
Ax deciel meter: souree linpedance . i ;% G?)Qm":::'l‘sn;.'“_?;( i;(SI"?' 3 f CGGIH ... 3/ ! S 2550
400, - Range 5 to —10 i, | UF, T OUnenslons: Fein. | g ‘
Frequengy response 5 50 ¢fs  to . ght 331b. " 44 MICROWAVYE DIODES
i i kefs. H 4 1IN21 3,000 me/s. . .. 4 l CS810RR 12,000 me/s... 70/-
8 Curt drive: 230 v. AC. at lin. and IN21B 3,000 mefs. 6/ | CV101 6,000 me/s. .. 5i-
6in, per hour. Movewnent s fitted 1IN23 9,375 mc/s. CV102 6,000 mefs. ... 5/~
with " high * and ™ low " alarm TYPE MFIS IN23CK 9,375 mof: CV103 ....... . 5/
contacts which can be sct for any IN25 1,000 mefs. .... CV111 12,000 mc/s. 8/
vialug of the current. - A.C. and D.C. voltage ranges: IN28 3,060 mcfs. .... €V112 12,000 wmc/s. .. 8/~
ﬂt.l':ip clu\rll.’ '?‘.‘,(I;E wide. NII‘EZ\(; D%-IO-JSO-?BI&JOOJOOOV. 0824 6,000 mefs,-. . CV261 6,000 mc/s. .... 12/-
eave. PRICE ...... .0,  curre ranges: I CV2298 12,000 boo -
Packing and earriage 15/-. 5002A-10-100mA. g:;; ll._? ;;)0‘:)0 el 1%/¢ Cv2258 12,000 :2;: gg’. |
g E A mefs. .... 14/- 5
Resistance mngfs. lf:(')!l n‘;ll)m CS4B 12,000 mofs ]
The meter is also ealibrated for 5 G bae e
e L ) ABLELRECORDING Tnductance (10-100H), capacity | C89B 12,000 mcls. ..
(0.6uF) and out‘p:;. level n)(lfatosm‘e; C810 B 4.375 mefs. ..
N te, Bensitivity 2 V.
These are similar to the above but are somewhat smaller and :lecgm.w
Yo 3 daoy £2.5% for D.C. ond | ppRRANTI TRANSISTORS 2791 .... 1
Bl e PRI e mavement In d098, 0 £4% for AC. mensrements. | Gygson SO BT L 39
Packing and cacrlage 15/-, Dimensions: 6 % 23 x 1lin. Price £3/3/-. 4 ¢ L IO 12/~ ZT1484 ...... .. 75/

Zev’ VALVES FOR EXPORT

Large scale purchases and expansion of our activities enable us to introduce further cuts in our export
prices. This, in conjunction with strict quality control makes our goods most competitive, and our
service most efficient.

* Our extensive stocks (over 800,000 valves, tubes and semi-conductors), spread over 2,500 types, include
comprehensive range of entertainment and industrial types. Our inspection facilities, approved by the
British Air Registration Board, enable us to ensure consistent quality of goods, and to issue test certificates to
E.V.S. and M.IL. standard.

* We make sure, by selective buying and constant tests and inspection, that only first grade goods,
complying with most strict specifications, are supplied.

Among our customers are: H.M. Government Departments, Foreign Governments, Post Office Departments,
Air Lines, Universities, Research Laboratories, Electronic equipment manufacturers at home and abroad, etc.

%

BELOW ARE A FEW EXAMPLES OF OUR EXPORT PRICES*. FULL EXPORT PRICE LIST
AVAILABLE ON REQUEST.

“For direct export in lots of 100 per type, bulk packed.

6ANB ...... 4- SOC5 ...... 2/6 ECC88 .... 4f- PCC84 .... 2/9 UBFBO .... 3/8

6AS6 ...... 46 328A ...... 25/- ECFB0 .... 2/i0 PCC8Y .... 5/2 UCL82 .... 36

6AS7G /- 807 ........ 5/6 ECH8I .... 2/4 PCCI8Y .. 4/8 UCLS3 .... 4/8

6B4G 12)- 8298 .. 45)- ECL8O...... L PCF80 .o UF80 ... aj_

6BA6 ...... 1/I0 837 ........ 12/- ECLB2...... 2/8 PCF82...... 2/7 U4t . 3y-

ggeec 110 984. ...... 7;6 Engs ...... 33|/6 PngZ.... ) ;;z uYss . 22

G6 A B 2050 ...... 7/6 L86...... 0 PCL84. ... ..

6CSGT .... 4/~ SS51A .  240/- EF86 ...... 4/9 PCL8S...... 3/7 METAL VALVES

6CYS ... 4/- 5654 .. 6/9 EFIB3 ... 2/6 PCLS6. ..... 36 67 ... 4/6

614 5/3 5672 .. 5/~ EFt84 ... 2/9 PL36 ...... 4/6 6K7 ... 3/6

6I5GT 3= 5751 . 76  EL84 ...... 2/- PLEB3 ...... 3/- 6Q7 ... 3/6

gjLsch' :ﬁ- 6360 14/ ELL8O.. 6/3 PLB4 ... 3/- ggé; .. . N1 ;;:

. 4 6939 28/- EM34 ...... S/6 PY32 ... 5/-

ey o ERSRE. 7o Evs LD an ever s O

eVeGT ..., 209 DY86 ... 2/9 EY86 .... 2/8 PYBOO .... 3/- 6sQ7 . 3

6AKS ... 3- 6X5GT .... 2/6 EBOCF . 13/- KT66 ...... 116 PSS/ = 6SR7 .. 3/6
6ALS ... .. 1/6 /W4 ... 1f1g ECC8S .... 2/3 PC7 ...... 4/- QQVO3-10 14/~ 125Q7. . . ... 5/~

In addition to currently manufactured valves we keep large stocks of obsolete and obsolescent types for
immediate delivery. However old is your equipment, we may still be able to help you to keep it going.

We still require active agents in various territories. Please apply, giving details to: "
Z & | EXPORT & WHOLESALE LTD., 44a, WESTBQURNE GROVE, LONDON, W.2.
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Head Office:
44a WESTBOURNE GROVE, LONDON,

Tel: PARK 5641/2/3
Cables: ZAERO LONDON

A R.B. Approved for inspection and

release of etectronic valves. tubes.
rons

w2

Retail branch (personal callers only)
85 TOTTENHAM COURT RD,,
LONDON W.2.Tel: LANgham 8403

Heod Office

.

Please send all enquiries, carresponderice and Moil orders to

TRANSISTORS -
£
Sor oot g |eom M jom Mo iamu giavm me s gemane . | Ovinewataoge stvawes b
T 13’3 3&3 o gg; 0 10- | Aoa 8’/- AL 7;_ Ay 6 ﬁﬁ;g}, g;g ;sN::;ss ggt an semlcon. u‘ctors fs now ready.
O] bk B (o imel aclic T e R 14’6 MATI2! 188l/6 250035 200 Apart from listing prices of several
0C28 15/ | OC78 6~ | OCITL  6/- | AOY18 5/8 | AF124 9/ | GET11S 4 - 128004 20/~ i i
ocxs 1418 | oC17 8/ | OC200  7/6 | ACY1S /6 | AF126  8/@ | GET114 4/- | V30/30P 20/- | 28005  50/- Fhousand typewElcE g Sto_df it
oc3s  19/@ | OC78 5/~ | 0C201  17/6 | ACY20 5/~ | AF126  §/- | GETI15 8/6 | 2N410 3/ | 280068  20/- is a work of reference providing
oc4s 5i- gg’s‘;g g;: 8%33 }.3/’8 :g}g; g;- AF127  §/- | GETII6 12/- | 2N412  3/@ | 28012  140/- h ificati i T
0c43 9/~ | 0C81DM 5j- | 0C204 15/ | AD140 .18/~ | AFY1S 22/8 | GETS72 7/3 | 2N6g7  13/- | 28018  60/- - short specifications of semiconduc~
oc4ad 5i= | 0C83 5/- | 00206  15/- | AD149  16/- | AFZIl 17/~ | GETS75 96 | 2N1132 37/- | 28103 25/ tors and special tubes. Please send
0Ci5 a8 | ocss 5/- | OC206 £9/6 | AFl02 18/~ | AFZ12 12/6 | GETs80 12/- | 2N1304  6/- | 28104  32/- g
ACI76 is complementary to AC128; 2N 1132 is complementary to 2N697 foolscap S.A.E. (6d. stamp please). 1
THYRISTORS MISCELLANEOUS SILICON HALF-WAVE CATHODE RAY TUBES
:gg‘ﬂ.v {; [ amps max. (at 50°C). Gate voltage 3.25 v. at POWER RECTIFIERS 3BP1 55/ S5ADP7 100/~ C304 240/~
}som 200 p.:.v., 750 mA. v‘lf}‘"’ El:;ied ....... T 17 3FP7 20/- 5BP1 80/~ DG7-5 55/-
8004 600 p.i.v. 750 mA. Ended .. . & SR = R -8 L
18113 400 piv. 400 mA. Wire Bnded .. 2 ;;- ECET wcll|l E9 e 80/
ZENER DIODES 18115 600 p.i.v., 400 mA, Wirc Ended 12/8 337 100/~ | 6FP7 30/- | 09D 80/~
BIYLL /8 | OAZG /- | OAZ24 10/~ | BYZI0. BewBLROD i et 7=} swee 120 | som1 80/- | o 80/-
BZY13 i BOOAT 5 b AR T | EReia i aalEe L RO | 75g 4EP1 100/- | STO1A  100/- | VCRY7  50/-
eve) arl versionof BYZI13 «..%.... -
BZY20 716 | 0AZ208 6/6 | VRSB 6/6 DD008 400 pi.v. 500 mA. Wire Ended .. ... Z/s 4GP4 100/- | SUP7 60/~ | VCR138A  60/-
0AZ200 10/- | OAZ209 /8 | VR5T5B  6/6 DDO38 800 p.l.v. 500 mA. Wire Ended 1.1 1 g;g 18P7 200/~ | 7BP7 50/~ = VCR13®A 30/-
Z 21, .| v = g
gA 2"; 97’/‘_’ 3:212 g’_ V:ZfA g;_ g8 | 4P 200- | wEGP 180 | VCRSNEB 60
0AZ203 7~ | oazz12  g/8 | VR13a 8- 6/6 48P31  200/- ' ACRl0 30/~ | VCR317C  70/-
0AZ204 - | oazas 68 | z2a30¢ 5/- 571024 100 APt St MoBntedl : .75,/& Please consult our Valve Catalogue for further detasils, pin
0AZ205 - 0AZ222 9/6 | ZNB20 9/6 SL800 800 p.l.v., 6 amps. Btud Mounted ............ 9/- connections, etc. of these and other Cathode Riy Tubes.

. THE SECTION BELOW GIVES PRICES OF MOST COMMON RECEIVING and TRANSMITTING VALVES. PLEASE CONSULT OUR
CATALOGUE FOR FULL RANGE

BAF6G 11/- 6D3  7/8!68K7  @/-|12K8  B/-(42 8/- | 5687 10/-|DK91 /- | ECF86 9/ |EL9  5/-| HL42DD | PCF808 QQVO7-4 U(‘Ls2 w3
6AG5 2/6(6D4  15/-|68L7GT 6/- | 12Q7GT 5/ 4510  7/- [ 5696 6/- | DK92 s/-lEcml 9/8 | EL360 22/- 8/- | 80, / UCL83 9/-
AG7 6/-|6D8G 10/- 68N7G1‘5/6 128A7 7/-|B50A5 12/~ |5718- 10/-| DK96 7/- | ECH22 15/- | EL82L 6/-| HL92 /8| PCL80 10/8|Q883/3 7/6 CF9  10/-
6AH6 10/- |[6DK6 8/-|68Q7 7/- 128C7 4/-|50B5 6/3|5751 12/- DL33 /8 ECH35 11/- EL822 16/-| HL94 /-  PCLSL 50/16 | UF41 g/~
6AJ5 O/-|8DQ6G 11/- 68R7 /- 128F7 5/-150C6 6/~ (5763 10/-|DL35 5/- ECH42 9/6 | ELL80 13/-{HR7 15/-| PCL82 8/-| UF42 9~
6AKS 5/-16D84 15/-|68T7 /- 12867 5/-| 50CD6G 5814A 10/-| DL68 10/- | ECHS1 5/3 | EM34 13/-|HY90 4/6 PCL83 8/6|R10  15/- UF43  g/-
6AK7 /- [BESGT 8/-|6T8  6/6 128H7 4/- 27/6 6823 13/-|DL91  5/- | ECH83 7/@|EM35 _g§/-(KT2  7/-|PCL84 7/6|R17 8/-|UFBO 7.
6ALS 3/-|(SEAS 11/-|6TSA 86 128J7 4/-|50L6GT 5840 10/-|DL92 5/- | ECH84 g/-|EM71 12/6| KT41 7/6| PCL8S 9/- R18  7/8|UF85 76
6AMS 2/6(6F1  14/- 6V6GT 6/6 | 128K7 5/~ 6/- [6060 ~6/-|DL83  4/- | ECLS0 7/- | EM80 -|KT44 5/~ PCL86 8/6|R19 7/-|Lrss g/
6AM6 4/-|6F4 30/-/6X4  4/-|128Q7 8/-|55CG 30/- (6080 25/- DL94  6/- | ECLS1 7/6 EM8L 79/-| KT45 15/-| PCL8S 10/6 RL18 10/-| UFSS  7/-
6ANS 15/ |6F6G /- | 6X5GT 5/6|1487 18/-|58CG 45/- 6112 15/-| DL95  7/- | ECL82 6/3 |EM84 7/-| KT61 12/8| PCL80 3D6  12/-|UL41  g/-
8ANS 10/ |6F6G /-|6Y6G  9/- (15D1  10/-[75B1  5/6|6146 25/- DLJs 7/- ECL8S3 /6 EM85 11/-|KT63 ~ @/- 12- 8P41 5/-|UL84 @/6
8AQ4  5/- |6FSG /-{7B5  10/- [ 16D2 j-|75C1  13/- 16158  9/-|DM70 5/6 | ECL84 12/-|EMB7 7/-|KT66 186/~ PCL80L 8P61  4/- | UM4  10/-
6AQ6 5/8{6F11 /-(7B6  11/-|19AQ5 5/-|80 6/- (6169  32/- | DM160 10/~ | ECL85 11/6 | EN31 /- | KT67 70/~ 0/6 [8U2150A | UMBO 5/
AR5 /- |6F12 /- | 7B7 /-1 20D1 j-183A1 12/-|6197 20/-(DY30 8/- |EF9 17/6 EN91 /- KT76 8/-|PEN45 7/- 2/-| UMSL 10/-
6AR6 6-[6F13 @/6{7C5 11/-|20F2 13/-(83V  7/8(6293 60/-|DY86 6/8|EF22 /- [EN92 §/-|KT88 23/ PEN4SDD |TH233 7/-|UU5 8/~
ABE  @/-|6F14 15/-17C6  6/6|20L1 13/-(85A1 2b/- (8360 30/-|DY802 §/- | EF36 5/- | EY51 f- KTW63 4/~ 12/- | TH2821 7/-|UU7 10/-
8A87G 15/- |6F15 11/-|7Q7 9/-|20P1 12/-|85A2 7/6|6369 30/-| ES8CC 12/8 | EF37A 8/~ | EY70 10/-|L 6/-| PEN46 “6/-|TP22  7/-|UUS  “g/-
8ATS 4/g|6F17 /-1 787  22/620P3 19/-|85A3 5/6(6463  7/-| ES0OCF 27/8 | EF40 9/- | E¥8L 7/~ LP2 7/- PEN220A |TP25  5/-|UUS  7)-
6AU6 5/6|6F18  7/8{7Y4 8/-|20P4 13/-| 90AG 46/- |6550 30/-| ESOL 20/- EF4l 8/ | EY83 0O/- MES1 /g /- | TP2620 7/ | UULO  8/-
8AV6 B/~ [6F20 10/-|724 6/-|20P5 11/-|90AV 46/- (6938 45/-| E180CC 8/- | EF42 11/- ([EY84 7/6|MH41 9/-| PEN383 TT4 10/-|UYIN 9/-
GAWSA 6F22  @/3| 8D2 3/6 | 25L6GT 8/6!/90C1 12/~ (7198 15/-| E182CC23/- | EF52 §/- |EY86 6/6| MHLDS /- TTIL  3/-|UY21 @/
12/6 |6F23 10/-|9BW6 7/-|25Y5 10/-|90CG 25/- | 7586 22/@| E180F 17/e| Er54 @/-|EY87T 8§/ 12/6{ PEN384 7/- | TT21 35/- UY4l 6/6
G 17/-|6F24 12/-|10C2 13/-|2524G 8/-{90CV 25/- (7885 22/6| ESIOF 52/6 | EF80  5/- | EZ1l 10/-| ML4  8/-| PEN453DD Tzw 40/-|UYS2 9/8
6B7 5/-|6F25 12/-{10D1 ~7/-|u5Z5  8/-[150B2 1Q/- (9002 5/8 EACS1 4/-| EF83 " 10/- |EZ22 12/ MSPEN g/ 10/- 1-»/14 8/~ UY8s 6/~
6B8 7/-|6¥28 10/8|10F1  9/-|25Z5GT 150B3 _8/- (9003  9/-| EAF42 8/6|EF85 @/@|EZ35 5/6 MBPENT | PENA4 7/6 U 5/~ V1103 8§/-
6BSG = 2/6 |6H6 /-| 10F3 8- 11/-|211 _ 30/- | A1384 15/-| EBC33 7/- 6/3 | EZ40  7/6 io/- PF86 716 ms/vo 8/8| V1507  5/-
6BA6  4/6(6J4 /~|10P9  10/-(28D7 7/-|220TH 5/- | A2134 8/-| EBC4l1 8/8| EF89 5/6 EZil 8/-|N78 6/~ | PFL200 8/6 VL8631
6BA7 15/- 635G -|10F18 " @)-[29C1  40/-|398A 30/~ (A2203 17/6 | EBC81 @/3 | EFs1  4/- |EZ80  5/- | NT40 10/- 14/- U'.."z = 25/-
6BE6 4/6|8J5GT 5/-|10L1  7/6|30A5 7/-|715A 30/- | AC/HL 7/- EBCS0 4/6|EF92 2/@  EZ81 5/-1001’71 24/-| PL36 9/- U2 12/6(VPH1 " 5/-
BF6 /- (646 3/8]10P13 15/-(30C15 12/-|(716B 60/- | AC;HL,DD |EBC91 5/- | EFe3 4/8 | EZ90  4/-{ORP12 ]2/-| PL38 16/- U286 12/5|vv133 10/~
6BG6G 15/- | 6J7 -|10P14 15/- | 30C17 11/6(718C 70/- /-| EBF80 7/8 | EF94  5/6 | GD86W ORP60 10/- | PL8L "6/6 U272 " 7/8| VP210, "7/~
6BH6 7/6|6K6G  @/-|10Y 15/-130C18 11/-|801A 7/6| AC/S8H 13/-| EBF83 g/- | EF95 5/- 10/- | ORP61 10/- | PL82  7/-| U350 5/-| VRIO5 /-
8BJ6 716 |8K7 -{12AC6 ~8/-|30F6  10/-/803  35/- | AC/THY §/-| EBF89 7/- | EF96 2/6 GD9OM PABC807/6| PL83  6/8 | Us2 6/-| VRI50 @/-
6BE4 22/6 |6K8G /-] 12AD6  9/- [ 30FL1 14/-| 804 80/- | ARS8 8/-{ EBL1 14 - | EF87 10/- 12/- 11/- | PL84 6/ |U70 4/8| VT4C 30/~
6BK7A” 9/-|6K23 7/6|12AE6 7/6|30FL1219)/-| 807 9/~ | ARP38 12/~ | EBL31 2o.lm"ss 10/- (G818 15/-[PC88 1i/-|PL302 13/-|U76 4/-| VU39 8-
6BN6 7/6|6K25 24/-|12AH7GT |[30PLI3 6/- 811  35/- | AZ31 ~9/-| EC53 ]0'-| EF183 "6/g GTEL7SM /6| PL500 13/6 | U191 11/~ VUL 7/6
6BQTA 7/-{6L1 10/~ 5/- 30FL14 13/- | 812A 57/6 |B66  4/6| EC86 12/- | EF184 6/6 PC900 9/-|PLB04 15/- U28L 12/~ VUL20 12/~
BR?7 11/-[6L5G  6,-|12AL5 7/-(30L1 5/6|815  35/- |CBL31 15/-| EC88 11/- |EF800 8§/- GTRIZOW PCCB4 5/6| PL801 "9/ |U282 19/- W76 "7/~
6BR8 b/- [BL6GC 7,6(12AQ5 /- (30L15 15/-(829B 60/- (CY3l 7/-|EC90 2/6| EF804 2]1/- 5 7/~| PLL80 10/- (U301 11/-| W8IM  6/-
6B87 17/- [6L7 ~|12AT6 §/-{30L17 15/-|832  20/- | DA30 10-|EC$1 5/- | EF811 12/-(GU30 25/- Pocss 11/-{PX4 20/~ U403 “7-|Wlo7 7/
6BW6  7/- |6L12 -| 12AT7  4/-|30P12 Q- 886A 14/- | DA41 230/-| EC92  6/6 | EF812 11/-|GZ30 /6| PCCI8® PX25 15/-| 0404  §/-| W729 10/-
8BW7 10/- [6L17 | 12AU6, @-|30P16 7/-|872A 40/- | DA% 4/-|ECS3 10/- | EF814 12/- GZ3l  6/6 11/-| PY32 '8/6|USol 17/-| X683 6/
8BZ6 @/~ |6L18 /-1 12AU7 5/6|30P18 @6(884 15/ DAC32 7/-|ECC35 17/- | EFP60 10/- | GZ32 10/- | POC80S PY33 8/6 | UABESI5/3| X65 70
6BZ7 1]- (6L34 /- | 12AY6 5/6|30P19 13/-|956 3/~ | DAF40 10/-| ECC40 9,6 | EH30 7/6 |GZ33 12/6 11/-| PY80  5/8 UAF42 9/-| X66 7=
6C4  3/8(6LD20 5/-|12AV7 8/-|30PL1 15;- 956 2/- | DAF41 10/- | ECC70 15/- | EK2  10,- G234 10/ | PCC806 PYS1L 6/~ |UB41 10/-| X76M 7/6
6C5G /- |6N7 /- | 12AW6 20/- | 30PL13 15/=| 957 5/- DAF91 4/6|Ecc8l 4/- | EK32 @ -|H63 8/- 11/-|PYE2 56| UBC4L "8/-| Y63 8/-
6C6 4/-[6P1  1]/-|12AX7 /- |30PL14 9584  4/- | DAF92 6/- ECC82 §/- | EKu0 4/6 | HABCS0 PCEB00 PY83 @/~ |UBCSL 8| Z62 5/-
6C8G  7/- |6P25 192/-|12AY7 10/- 15/- | 959 8/- | DAF96 6/s|Eccsa 6/~ | EL33 12/6 10/6( PY88  8/- | UBF80 6/6 Z63 9/-
6C9  11/-|6P28 12/@|12B4A 9/- 35A3 10/-|1267 20/- | DC70 17/-|ECC84 66 EL34 9/6 HBCS0 5/-| PCF80 6/3| PY301 11/- |UBF89 7/-/Z66  10/-
6C31 12/-|6Q6G 15/-| 12BA6  6/-|35A5 10/-|2060 12/-|DC90 ~§/-|ECC85 b/~ |[EL35 5/~ HBCS1 5/6| PCF82 6/6 PY800 7/- UBLZI 10/- | 2303C 85/-
6CB8 5/ [6Q7 /-1 12BES 5/6|35B5 12/-|4687 25/-|DCC90 8/-| ECC88 8- |EL36 8/8 HF93 @/- PCFR6 8/- PY801 7/-|U 6/-| 2329 10/~
6CD6GA  |6R7 /=(12BH7 _6/-|35C5 6/ | 6567 80/ | DETS 10/- ECC91- 3/6 |EL41  8/6 | HF94  6/- PCFS7 11/6 PZ30  8/6 ccs 9/-| 25028 42/-
17/- |68A7 /-| 12BY7 10/-{35D5 12/-/5559 80/- DF33 ~ 8/-| ECC189 EL42 78| HKS0 5/6(PCF8 QP25 §/-|OCC85 6/6) 27000 4/-
6CGT 10/-|68C7 /-(12C8  "4/6|35L6GT s/- 5641 12/- [DF91  3/- 11/- |EL50  8/-|HL2 4/~ QQvez.s  |UCFE0 9/812720  6/3
6CHS . 6/- |68F5>  8/-|12E1 90/-|35W4 4/6!5642 11/- DF92 2/-| EOCS04 EL8L  9/- ﬁ“,q 5/- ng‘gg: 9/6 UCH21 9/6| 2759 23/~
8CL6  9/-|88F7  7/-{12J5GT 3/-|35Z3 10/- 6651 7/6|DFes  7/- 10/-15‘{:32 Z/;; uff»knnel- PCHB05 QISTQQ\ 03-10 |UCH42 /- | 78000 20/
6CW4 12/-[68G7 6/ |12J7GT 7/6|3524G  4/-| 5654  §/- {DHE3  6/-| ECF80 70 | ELss P ~ o/ 11/ _|UCH43 8- Z801U 30/-
6CY5  8/-|68H7 4/-| 12K6  8/-|35Z4GT 8/6| 5670 104~ | DK32 8/-|[ECFS2 78 |ELf  §/- | HL4IDD | PCFS06 | QQVOG-10 | vensy erslzsoﬁv 15/-
6CY7 1116897  7-!12K7GT 7- | 35Z5GT 5/6 (5672  7/- | DK40 11/-! ECF83 12/~ | ELB0  5/6 - 12/- 90/- UCLSL 9/-1Z90T 13/-
WHEN ORDERING BY POST PLEASE ADD 2/6 IN € FOR HANDLING AND POSTAGE. MINIMUM CHARGE 2/-

WW—141 FOR FURTHER DETAILS
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ooy |
Pitman Books |

Thanks to a bulk purchase
we can offer

BRAND NEW
P.V.C. POLVESTER & MYLAR
RECORDING TAPES |

Manufactured by the world-famous reputable
British tape firm, our tapes are boxed in polythene '

A
SPECIAL RADIO
CHASSIS OFFERS

Antenna
Theory and
Design

Volumes 1 and 2
H. Paul Williams

The two volumes of this book con-

and have fitted leaders, etc. They 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.

Magnificent *' Continental’’ stereophonic
Radiogram chassis with piano key switches,

600fc. 6/- built-in ferrite rod aerial. Comes complete

: : 3 : f3in. 150fc. 2/- Sin.
Sm:ltxe alflnos': conéprehen.swe ;reatl.si S Shn: S00fc. 706 7in: 1,200k 9 with two 10in. elliptical foudspeakers, pius 2
p I 1 o eri in. 2 in. o - monofstereo  4-spee automatic  record
on the theory and practice oI acria L.P. 5. 1,200, 10/ 7Zin. 1,800fc. 13- [ changer. Complete £29/19/6 (Units available
des]gn. Volume I gives the entire D.P Jin.  400fc. 4/6 Sin. 1,200ft. 12/- separately if required, Chassis only 21 gns.)

. . 7+ 5%in. 1,800ft, 16/~ Tin. 2,400ft. 20/- Special terms available of £10/6/- deposit
theory underlying the various f| Poseage oaali st /6 , followed by 18 monthly payments of
| 2 : £1/7]3 (total H.P. of £34/17)-) plas I5/- P.P.

methods of calculating antenna We can also offer, BRAND NEW PRE-RECORDER Send £11/1/6 now,

LANGUAGES COURSES in GERMAN, FRENCH, 1
SPANISH AND ITALIAN,

Each course conslsts of 26 step-by-step lessons
recorded at 3% i.p.s. suitable for two- and
four-track machines and supplied complete with
handbook. Normal retail price 59/6.

Our price 19/6 per course, |

STARMAN TAPES

28 LINKSCROFT AVENUE, ASHFORD, miopx. |l |
ASH 53020

characteristics. Volume 2 deals in
depth with practice and the prob-
lems of aerial désign. Volume two
has recently been revised into a
new second edition.

IMPERIAL Hi-FI
REOPHONIC RADIOGRAM CHASSIS

Vol. 1 21s net Vol. 2 1055 nei ||

by post 130s 6d

.
| The Imperial stereophonic 4-waveband chassis

has the most advanced specifications yet
offered in this country, There is a built-in
| ferrite rod aerial, seven piano key buttons,

;on;rolhgi monFoAstoeﬁ/osleecuT?: Gram Long-
. edium-dhort- e unit comes
HI-FI MAIL ORDER
SPECIALISTS

Radio
Communication

complete with two 10in. elliptical loud-
speakers plus a mono/sterec 4 speed auto-
matic record changer. Complete £41/9/6.
Chassis only 294 Gns.

J. H. Reyner and P.J. Reyner

GOODS DESPATCHED BY RETURN

CARRIAGE & INSURANCE FREE! (UK)

A selection from our extensive stock

Special terms available of £13/16/6 deposit

followed by 24 monthly payments of
£1/8/10 (total H.P. £48/8/6) plus 17/6 P.P.
Send £14{14,0 now.

SPEAKERS U.S.

Second edition Wharledale Super §, RB/DD . 8,2 9 b
glhs:lrlellnleAS?p‘e‘r lso RS/LD . ?.%G lg g 5%298 / MPRESS HI-FI
oodintans xlefte e - f
1 1 1 o Good Maxim Mini Syst 3492, AM/FM STEREOPHONIC CHASSIS
Covenng. the Clty and Gml(}s 1 CIC Gggd::z: M::znum KHSYYSTQ:I'I“ g{llg }g 3 3140%%?
communications Technicians’ Course i:ﬁﬁogig,;"‘ﬁiﬁ,&‘;";“c‘;’sp,}k,, : 5;{(13 B 0 s:gg:gs
in Radio Subjects and suitable for Léwfmsp&'?s Drive Unkt ... §1s 180 8%
the more advanced student to degree Thorens TDI50 AB. motorjum/plnih.... £33 17 4 $82.60
K . Garrard 401 Transcription Unit . . £20 317 5 871.30
level, this work has been heavily Thorens TD124 Transcription Unit ... £40 18 0 $04.95
N . Connoisseur Classic, 2-speed unit 14 14 1 $35.00
revised and much new material | ||GaradSP2s, motor and pjun am £1315 0 $32.50
& M Leak St 30 T tor Amplifl 9 §
added. The principal changes are Le:'& 3.2323 2 v?,‘,(‘l;];g;pgz Freamp. . 553 10 o lares
concerned with transistors, their g;lzutrocu%lgz%gt‘:eo Int:;rear!e:l“}):np & fég 8 8 Egg.gé s Wy 4
. - . ¢ IT1, st ¢ .5 Is most i i i
application and components, ‘and a codmans Mexainp Stereo Ampiier - £43 10 0 $185.80 B e R
ha t th b i inci 1 f %adlmigsscmls’r,})ls Stlereol]tmu """ £84 0 0 #23520 short, medium and long wavebands plus
chapter don e \ ach princip. fs ;) 3“5""“11225 Amffﬁ‘ﬁ:e‘r . s 00 sz :/‘;g.:é/r;.r«:‘ O:fzrest:econ;ﬂete wich 2 10x6
uad AM I or FM Tuner, each  ......, £2819 0 $86.70 iy spee reofMono autochanger,
semiconductors has been completely Lesk Troughliue I £ Toner . £32 311 $74.90 only £35/19/6. Chassis only 254 gns.
rewritten and lncreased In content. Decca Deram Transcription Cartridge .... £4 14 6 81}.45 fSor.;fglv:IEdte;mslsavrzr::)anbtlflyofp:;zned:&os;:'
e e b e N oo | g £1/11/7 (tota] H.P. £40/8/6) plus 15/- P, & P.
Send £12/15 0 now.

60s net by post 62s 9d

All Lewis Radio equipment including
valves is fully guaranteed for one year,
free of charge. Send your cheque or P.O.
today while stocks last to Dept. W.37.

WORLD WIDE EXPORTERS
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX
AND SHIPPED PROMPTLY AT MINIMUM COST

Fully illustrated catalogue 4/6. U.K. (Export 7[- or $1.00.)(
Refundable against first purchase value £7 or $20.00,

C. C. GOODWIN ([SALES) LTD.
(Dept. W83) 7 The Broadway,
Wood Green, London, N.22
Telephone: Bowes Park 0077/8

| minute from Wood Green Underground.
Open 9-6 Monday to Saturday (Thursday 9-1 p.m.)

from all booksellers or by post from:

NEW ERA BOOKS LTD
14 NEWTON ST., WC2 ’
LN J |

LEWIS RADIO, 100,CHASE SIDE, SOUTHGATE
LONDON, N.14. Telephone: PAL 3733/9666

WW—142 FOR FURTHER DETAILS_
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CLASSIFIED ADVERTISEMENTS

DISPLAYED SITUATIONS VACANT AND WANTED: £5 S5s per single col. inch.

LINE advertisements (run-on): 6/- per line (approx. 7 words), muimum two lines. Advertisements accepted
Where an advertisement includes a box number (count as 2 words) there is an additional charge of 1/-. up to MARCH 9 for the
SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract APRIL issue, subject to

is placed in advance.

BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, c/o

space being available.

Wireless World, Dorset House, Stamtord Street, London, S.E.1

No responsibility accepted for errors.

SITUATIONS VACANT

AN OVEt:éidSEAS CAREER with International Aeradio

TO meet the requirements of constant growth and ex-
pansion, we invite applications from technicians and
engineers for an overseas career in North. West and
East Africa, the Mediterranean area and the Arablan
Gulf. 1f you have recently completed service in_a
trade such as Ground Wireless Fitter in the R.A.F..
adlo Electrical Artificers in the Royal Navy or
R.E . Army. or have other experience in the main-
tenance of H.F V.H.F. communications, R.T.T.
and navigational md.s we should be interested to hear
from you. Successful candidates would normally spend
six weeks at our Radio Engineering School, Southall,
Middlesex, before proceeding overseas, but in some
cases staff with suitable qualifications and experience
may be offered immediate posting. Overseas stafl re-
ceive a tax-free salary with married and child allow-
ances if appropriate and accommodation, bachelor or
married is provided free; other benefits include gener-
ous UK, leave and membership of an excellent pen-
sion and life assurance scheme.
WRITTEN applications, please, to Personnel Manager,
International Aeradio Limited, Aeradio House, Hayes
Rd., Southall, Middlesex. 1156
PYEI:J %AMBRIDGE WORKS, Lid., Haig Rd., Cam-
ridge.
* SINGLE sideband equipment.
* V.H.F. radiotelephone equipment.
® HI-FI reproduct! equipment.
WE require trained personnel for production testing
and fault finding of modern equipment.
WE have limited vacancies for more senior and ex-
perienced men with drive, who can lead small teams
engaged on this work.
WE have also limited vacancies for persons of less
experience who can be trained fox such worl
APPLY to the Personnel Manager 131
RADIO Development Englneers required, £1,200-
£1,750 p.a.; apply to—Norfirm Empl gyment.
Agency, Ltd., 19a, Manchester 8t., Luton (21330

UE to continued expansion N.C.R. require addl-
tional Electronic and Electro-Mechanical Engineers.
for Computer Maintenance. Posts are available for men
wishing to become Site Engineers.
TRAINING Courses are arranged for suitably qualified
men. H.N.C. Electronics, City & Guilds Final or
equivalent standard welcome. Knowledge of electronic
or electro-mechanical equipment necessary. Good Pen-
sion and Bonus Plan in operation
PLEASE write for application form to:—The Personnel
Officer. The National Cash Register Co ; Ltd., 206, 216
Marylebone Rd., London, N.W.l. [1s

TRAINED engineers required for Interesting work
on Radio/Radar equipments at a flying unit in
Worth Wales; apply—Short Bros. & Harland, "Ltd.,
R.A.E., Lianbedr, Merioneth, N. Wales. (1687

FULL-TIME technical experienced Salesman re-
quired for retail sales; write giving details of age.
previous experlence, salary required to—The Manager,
Henry's Radlo, Ltd., 303. Edgware Rd., London, v[&iazg

TECHNICIAN required for the Service and Repair of
hearing aids; experience essential; hours 8.45 a.m.-
5 p.m., 5-day week; apply to—Personnel Officer, Philips
Electncal Ltd., 45, Nightingale Lane, Balham, S.W.12,
or Tel. Kelvin 7766; for an appointment. [1680
RAMPIAN Reproducers Ltd., Hanworth Trading
Estate. Feltham, Middlesex, require Senlor and
Junior~ engineers for Development Department and
Testroom, experienced in Public Address, Audio and
Telephone Equipment.—Apply Department R.B. 197

'ELECOMMUNICATIONS Technical Officers, Board
of Trade (Civil Aviation) —Posts for men aged at
least 23 for installation and maintenance of naviga-
tional aids and communications equipment at Civil
erodromes and other stations in the United Kingdom.
QUALIFICATIONS O.N.C. in Electrical Engineering,
or City and Guilds Intermediate Certificate in. Tele-
communications (old syllabus, i.e., subject No. S0) plus
Radio II, or Intermediate: Telecommunications Certifi-
cate (new syllabus, i.e., subject No. 49) plus Certificate
in Mathematlcs B, Telecommunications Principles B,
and Radio and Line Transmission B, or equivalent
standard of technical education, and at least 5 years’
appropriate experience.
SALARY (national): from £955 (at 23) to £1,147 (at
28 or overi scale ‘maximum £1,295 (somewhat higher
in London prospects of promotion; non- contributory

pension.
WRITE (preferably by pmtcard) to Civil Service Com-
mission, Savile Row, London, W.1, for application
form. quoting S/207/66. Closing date 1st March, [1196671

PHO’I‘OGRAPHICALLY minded young man required
as personal assistant to development engineer on
photographic electronics, work includes testing and
repair of photographic electronic equipment.—Gerrard
631 Bowens, Ltd., 9, Gerrard St., London, w"lris75

*

ok ek ek ok ************
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ELECTRONIC DESIGN & DEVELOPMENT ENGINEERS (ALL GRADES) SALARIES UP TO £2,800 p.a.
ELECTRONIC TEST & SERVICE ENGINEERS (ALL GRADES) SALARIES UP TO £1,600 p.a.
TECHNICAL SALES ENGINEERS (LEXPERIENCED) SALARIES UP TO £2,500 p.a.
TECHNICAL AUTHORS (ALL GRADES) SALARIES UP TO £1,800 p.a

ALSO :
DRAUGHTSMEN, PRODUCTION ENGINEERS

We have over 500 registered vacancies for above types ol engineers in the Home Comnties and South England
areas, If you have had at least 2 years’ experience in British Industry and require a job which offers first class
prospects, top salaries and interesting work

Phone (anytime day or night) or write 03—

ELECTRONICS APPOINTMENTS LTD.,

Norman House,
105-109, Strand, W.C.2.
TEMple Bar 5557-8.

PN YNNI NN N NN NN NN NN O XN

RN KNI N NN XA

THE CI/VILIAN TECHNICIAN
WE NEED TO SUPPORT THE
ROYAL NAVY OF THE 1970's

In other words, DO YOU—

(a) Have an ONC or an equivalent qualification in Mechanical,
Electrical or Electronic engineering.

(b) Seek a varied career associated with modern engineering
technigues and equipment.

(c) Desire a place in the salary scale £1,129—£1,288, if you are a
competant technician, or £884—£1,091, if you are under 25 and
require further experience, with the prospect of promotion to the
highest posts of the technician class at £2,000 plus.

(d) Wishtoserveinitially in London, Bath, Portsmouth, Copenacre (Wilts.j,
Portland, Barrow, Glasgow, Manchester, Newcastle or Southampton
with the opportunity of transfer to other-parts of the country later.

If so, write for application form to:
Superintendent of Production Pool (Naval),

Room 98, Empire Hotel,
Bath, Somerset.
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Engineer:

Like to smtch
tocomputers?

We are looking for young men to train as IBM Data
Processing Customer Engineers:menwith ambition,
personality and confidence, who will enjoy working
largely on their own initiative (a quality rewarded
particularly'well at IBM). Here are the facts:—

_(! As a DPCE you will work with your own
customersonsomeof theworld’smost
advanced punched card and computer systems.

_JO_I You will get a really thorough training

on data processing equipment during
your initial three months, followed later by com-
puter training.

d You will start at not less than £1,100

a year, more for special aptitude or ex-

perience. Salary increases are on merit - within

three years you could be earning £1,750. It's

really up to you. At IBM drive and initiative are re-

warded particularly well; promotions are always
made on merit and from within the company.

:f There are valuable benefits including
a non-contributory pension scheme,
free life assurance and sickness benefit.

:{ To qualify you should be between 21
and 29 with radar or telecommunica-
tions experience or ONC/HNC Electrical or Elec-
tronic. However, if you are between 18 and 22 and
have a basic knowledge of electro-mechanics, we
would still like to hear from you -there are oppor-
tunities to train as junior Customer Engineers.

Please write, giving details of age, experience and
background to Miss S. A. Jones, IBM United King-
dom Limited, 101, Wigmore Street, London W.1.,

quoting reference DP/WW/687.

N TEST ENGINEERS
) PYE TELECOMMUNICATIONS LTD.
CAMBRIDGE

Due to rapid expansion of this Company in the
communication field and the progressive promo-
tion within the organization, a number of vacancies
exist for engineers.

Ideally we are looking for men capable of fault
finding and checking to an exacting specification
V.HF. and UHF. communication equipments
involving valve and transistor circuitry. Training
will be given to all applicants with ‘the right back-
ground.

Suitable applicants will join our permanent staff
and will enjoy the benefits of a Company which is
offering first class. financial rewards and rapid
advancement within the organization.

Apply to: <
The Personnel Manager, Ukly
Pye Telecommunications Ltd., N
Newmarket Road,

Cambridge. B T
Phone: Cambridge 61222, Y

English Electric Leo Marconi

Computer servicing

Have you had experience in the Forces
or Industry, maintaining radio and radar
equipment?

If so, there could be a career for you as a
Computer Engineer with English Electric Leo
Marconi, Britain's leading company in the
field of digital computers.

Salaries, fringe benefits and conditions
of employment are all that you might expect
from such a successful organisation.

Full time training would be given in our own
schoolsin London or Kidsgrove and vacancies
exist in all parts of the country.

For turther information write to:—

Personnel Officer, Dept. WW.M.3,

English Electric-Leo-Marconi Computers Ltd.,
24 Minerva Road,

Park Royal,

London N.W.10.




MarcH, 1967

WIRELESS WORLD

115

IMPERIAL COLLEGE

SENIOR
ELECTRONICS  TECHNICIAN

To assist in design and construction of equipment
incorporating conventional transistor circuitry,
micrological and advanced digital and analogue
systems, used for research in Chemical Engineer-
ing and Chemical Technology. This is an oppor-
tunity to join a lively development group.

Good pension scheme and conditions. Salary-in
range £972-£1,290 depending on qualifications
and experience. Write in confidence to: Professor
G. R. Hall, Dept. of Chemical Engincering &
Chemical Technology, Imperial Coliege, Prince
Consort Road, London, S.W.7.

EQUIRED fully experienced male or female fault
finder for transistor work, top rate paid, hours
8-4.30, 5-day week, pension scheme, canteen facilities.
—Apply Remploy, Ltd 68-80, Queens Land Rd., Hollo-
way, N.7. f1674
'ECHNICAL Authors experienced in radar and elec-
tronic subjects to write Ministry handbooks in
Home Counties., Midiands and North West, salary
£1,500-£1,800, pension and fringe benetits.—Apply Box
1672. 1672

'EST ENGINEERS required, Experienced in testing

radio communications equipment. Must be able to
diagnose fault conditions. and align and calibrate such
equipment. Staff appointments, excellent starting
salaries, Call phone or write.—The  Personnel
Manager, Redifon, Ltd., Broomhill Rd., Wandsworth,
S.W.18. Vandvke 7281. 71665

EST London Aero Club invite A’ and "B

licensed engineers with capital and/or neces-
sary equipment to commence Radlo Workshop. Alter-
native propositions ma nsidered. Write full
details to—White. Waltham Ahﬂeld. near Maidenh?iags
Berks,

’I‘EST and Service Engineer, experienced in testing,
commissioning and servicing of relay and solid
state logic systems required by company manufacturing
machine tool controls, London, W.C.1 area:. applicants
who are prepared to iravel in U.K. and abroad should
write to—Box W.W. 1686.

ASKY'S RADIO have vacancies in all London

branches for Hi-Fi equipment, radio, and elec-
tronic component salesmen—with or without experi-
ence, top wages and good promotion prospects in our
expanding organisation, experienced window/display
man also required.—Call or write to Head Office: 3-15,
Cavell St., London, E.1. Tel. Ste. 4821. 11673

CHANGE is as Afood as a feast; we have several
vacancies for Salesmen in our &)hou)szraphxc store,
must be capable with enthusiastic selllng ability;
some photographic knowledge essential:
are progressive with good pay and bo
personally to—Direct Photographic Supplies Ltd 224,
Edgware Rd.,

THE INDEPENDENT
TELEVISION AUTHORITY

is seeking young men with experience in electronics
to join their engineering staff as

TECHNICAL
ASSISTANTS

based at transmitting stations throughout the United Kingdom. The Technical
Assistant is a junior member of a team of three which is responsible, during its
day or evening shift, for the operation and maintenance of a television trans-
mitter and its ancillary equipment. Some of the equipment is recently developed
from prototype and the work is both challenging and rewarding. Normally a
Higher National Certificate would be required but, as excellent residential
training courses are provided after a settling-in period, young men who have
not reached this standard may be considered provided their background and
experience are suitable.

The duties are on a shift basis (day and evening) each normally of 8 hours’ dur-
ation; the evening shifts finish shortly after programme close down at about
midnight. Starting salary is within the scale of £950 to £1,225 per annum, depend-
ing on age, experience and qualifications. There are facilities for those with suit-
able qualifications to progress after a period of service to an engineering grade
with a progressive salary range to £1,650 per annum. Leave and general conditions
of work are good and there is a pension scheme.

Apply to
Personnel Officer,
THE INDEPENDENT TELEVISION AUTHORITY,
70 Brompton Rd., Knightsbridge, London, S.W.3

quoting Ref. No. WW/583.

London, W.2. ‘(1692
|

BUCKS WATER BOARD

Instrumentation and Radio
Maintenance Assistant

Applications are invited from persons
experienced in the.design and maintenance of
instruments, electronic and 5 . radio
equipment for the post of Assistant on the
above work,

House and garage will be made available {f
required; the post ix permanent and snper-
anmuable for the right man after a gualifying
period and the salary will be in aecordance with
the Supervisory Grade B—£950/£1,100 per
annum,

Apply for details and application forms, to
R. Pownill, Esq., Engineer and Manager,
llzucll;s Water Board, Byron Road, Aylesbury,

ucks,

MINISTRY OF DEFENCE

(AIR FORCE DEPARTMENT)

RAF INSTITUTE OF AVIATION MEDICINE, Farnborough, Hants, have vacancies
for ASSISTANT EXPERIMENTAL OFFICERS and EXPERIMENTAL OFFICERS for a
variety of projects associated with biological/physiological research in aviation. Candidates
should have an adequate background in experimental techniques and some will be required to
design and construct clectrical/mechanical apparatus for experiments. Previous experience in
the medical field is not essential and the work is interesting, challenging and full of varicty.
Salary Assistant Experimental Officers—£633 (age 18) rising according to age to £1,087

{age 26) and thence to £1,318 (max.)per annum.
Experimental Officers— £1,365 rising to £1,734 per annum.
Qualifications Candidates should be British subjects with GCE “ A’ level in two scientific
subjects or ONC if under 22 and HNC or equivalent if over 22.

Application forms from Ministry of Defence CE2a (Air), Sentincl House, Southampton
Row, London, W.C.1
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N EUROPE'S
HaZd ) |
. SPACECRAFT

L 2o CONTROL CENTRE
cEW

OPERATIONS CONTROLLERS

The Operations Group is now recruiting staff, including the Head of Section for
its Network Control Section

X IN NOORDWIJK, HOLLAND

This Section is responsible for the operational use of the ESRO network o
telemetry and tracking stations which will initially support the ESRO | and Il
spacecraft missions during this year.

The work will, in addition, involve development of operational procedures,
preparatlon of technical documentation and the supervision of contractors.

Experience in the use and maintenance of electronic equipment in an operational role
is expected.

There are a few vacancies for

ELECTRONIC ENGINEERS

in other parts of the Control Centre

Total take home pay will be in the range of £1,300-£2,900 p.a. Removal, installation
and children’s allowances may be payable.

Please write giving career history to the
HEAD OF PERSONNEL,

EUROPEAN SPACE RESEARCH ORGANISATION,

r -
36 rue la Perouse, Paris 16eme,
quoting reference CC/1/67

INNER LONDON EDUCATION AUTHORITY
Wandsworth Technical College, wandsworth High Street, S.W.18.

Electrical Ehgineering Department

RADIO AND TELEVISION DESIGN OR

SERVICE ENGINEERS

who are interested in part-time teaching of their subject at evening classes are invited to apply
by letter to the Head of the Electrical Engineering Department at the above College.
Previous teaching experience is not essential. Rates of pay and other conditions of service
will be explained on interview.

VHF TEST
ENGINEERS

CAMBRIDGE WORKS LIMITED
have vacancies in their expanding
Test Organisation for men with ex-
perience of VHF Transmitters and
Receivers.
Men with Service training in VHF
equipment would be suitable.
Progressive rates of pay and promotion
and good facilities for training are
offered.

Apply : Personnel Manager,

Cambridge Works Limited,

Haig Road, Cambridge.

LECTRONICS Technician with O.N.C., required to
ork in a team concerned with maintenance of
equxpment throughout the Hospital and School, and-
the design and development of new medical instru—-
mentation; salary range £829-£1,056 p.a.,, plus £75
London Weighting, with superannuation; apply in
writing with names of 2 referees to the—Secretary,
Guy’s Hospital Medical School, London Bridge, S.E.
quoting Ref. P/WW. [1681
T. Laurence’s Hospital, Dublin, 7. Electronics
Maintenance Technician. Applications are invited
for the above position, Experience of servicing re-
pair of electrical, electro-medical and electronics equip-
ment and apparatus essential. Salary: £852X£40—
£1,052 p.a. according to experience.-—Application forms
ohtainable from Secretary with whom completed ap-
plication forms must be lodged not later than 12
noon on 20th March. 1967, {1676
OUNT VERNON HOSPITAL, Northwood, Middx.
—Electronics Technician requlred in the P!x]yslcs
Dept.; duties include maintenance of Linear Accelera-
tor and construction and servicing of electronic appara-
tus; minimum %uahﬁcations, ONC (or the eguivalent),
in Electrical ngineering or Applied Physies, and
practical electronic experience; experience of Linear
Accelerator servicing would be an advantage: appoint-
ment will be as NHS Senior Technician: salary within
the range £943-£1,181 p.a.; applications with full
particulars (age, qualiﬁcations and experience) to the
Hospital Secretary, by 24th February, 1967. (1689

THE GENERAL POST OFFICE
has vacancies for
RADIO OPERATORS II

at its

COAST RADIO STATIONS

Applications are invited from men between 21
and 35 years of age who must hold either the
Postmaster General's First or Second Class
Certificate of Competence in Radiotelegraphy or an
‘equivalent certificate issued by a Commonwealth
Administration or the Irish Republic.

The posts, which will be temporary in the first
instance, carry a salary scale of £698—(1,010,
dependent on age at entry, but successful appli-
cants will be eligible to enter the open competitive
selection for permanent appointment to be held
in the Spring and Autumn of this year.

Applicants should write fo:
The Inspector of Wireless  Telegraphy,
Union House, St. Marfin’s-le-Grand, London, E.C.1
or telephone London HEAdquarters 5628 for
further mformation.
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CENTRAL ELECTRICITY GENERATING BOARD
SOUTH WESTERN REGION
WESTERN DIVISION
OLDBURY-ON-SEVERN NUCLEAR POWER STATION

ASSISTANT
ENGINEER

(INSTRUMENTS)

Applications are invited for the above appointment at Oldbury-on-
Severn Nuclear Power Station, The Station, which is situated about
14 mites north of Bristol, is due to commence generation in 1967 with
an output of 600 MW. New features of the design include pre-stressed
concrete pressure vessels enclosing reactors and boilers, once-through
boilers, centralised control, data processing by computers and solid
state devices for protection circuits. i

The successful candidate will be responsible to the Instrument Engineer
and will be required to carry out maintenance and technical investiga-
tions on specialised items of plant. Initially, the work will invoive
assisting in the testing and commissioning of plant,

Applicants should preferably possess qualifications leading to Corporate
Membership of one of the Senior Engineering Institutions, have had
good instrumentation experience and preferably some knowledge of
one or more of the following :—

(i) Electronics

(ii) Nuclear Instrumentation

(iii} Daca Processing Equipment including Computers
The salary for this appointment will be made within the range £1,325-
£1,675 per annum, plus an allowance of £60 per annum. Good sick
pay, holiday and superannuation schemes are in operation,
Postcards requesting application form SF/l should be addressed to
the Regional Personnel Officer, Central Electricity Generating Board,
South Western Region, Oakfield House, Oakfield Grove, Clifton,
Bristol 8, to whom the completed form, quoting reference YN25/67(W),
should be returned by 28th February, 1967.
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IBM Laboratories

Electrical Technician

A vacancy exists for an Electrical Technician in the
Evaluation and Inspection Group. The job involves
setting up test apparatus and assisting in tests on
integrated circuits and micro intercommunications,
and in the evaluation of printed circuits including
the use of environmental equipment. Experience
in transistor circuitry and the use of high quality

electronic equipment would be an advantage.
Candidates should be studying for H.N.C. or equiva-
lent and be in the age group 20-25 years. Day release
will be available if an approved.course of studies is
being followed.

Conditions of employment are first class and the
benefits include non-contributory pension and life
assurance schemes, generous sickness benefit
allowance and three weeks annual leave.

Write, giving full details, to the Personnel Manager,
IBM United Kingdom tLaboratories Limited, Hursley
Park, Nr. Winchester,
Hants, quoting ref.
ET/WW/280.

E [ J=]]
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WEST BROMWICH EDUCATION AND LIBRARIES
COMMITTEE

WEST BROMWICH TECHNICAL COLLEGE _
LECTURER in electronics

radio servicing and television servicing, to teach
National Certificate Course in Electrical Engineering
and be responsible for the final course in radio and
television.
Applicants should have a degree in Electrical Engineer-
ing andfor equivalent qualtfication and also suitable
industrial and teaching experience. Duties will
commence on 1st May, 1967.
Salary: £1,875 per annum rising to £2,140 per annum.
Application forms, available from the College should
be returned to the Principal within two weeks of the
appearauce of this advertisement.

J. H. Turner, B.Sc.,

Director of Education

NATURAL ENVIRONMENT
RESEARCH COUNCIL

The Seismology Unit of the Natural Environment
Research Council have a vacancy for a Technical
Officer Grade I11I.

Duties: Operation, construction and maintenance of
?Ielcdtronic equipment in the laboratory and in the
ield,

Qualifications: Ordinary National Certificate in an
appropriate subject, or evidence of an equivalent
standard of technical education, and five years’
apprenticeship, plus experience in electronics.
Driving licence essential,

Salary Scale: £796 (age 21)-£915 (age 25)-£1,129.
The scale is at present subject to review.
Applications : Stating age, qualifications, and experi-
ence should be sent to Dr. S. Crampin, Natural
Environment Research Council, Seismology Unit,
tll South Oswald Road, Edinburgh 9, by 31st March,
967.

TRAINEE RADIO TECHMICIANS

A PROGRESSIVE CAREER IN THE FIELD
OF RADIO AND ELECTRONICS

Applications are now invited for an intensive training conrse of
3 years, leading to appointment as a fully qualified RADIO
TECHNICIAN, with further prospecta of profession to the
Telecommunlcation Technical Officer Class,
Generous pay and conditiona while under trainjug.
Candidates must he over 16 and under 21 years of age asat
September 4th, 1967, on which dste training commences.
i i 1 jons quired are pnsses at
GCE " O " Level in English Language, Mathematica and Physics
{already held or expected to be obtained in the Summer 1967).
A grade 1 pass in the CBE in these subjects will also be accepted.
Closing date for applications:— 31st March, 1967,
Interviews will be commenced about end of April.
Apply for full details and application form to:—
The Recrui&mrent Ofticer (TRT ),

Gowi ters,
“AP Block,

Oakley, «

Priors Road,

Cheltenbham, Glos.

COMPUTER ENGINEERS

Due to continued expansion NCR require
ELECTRONIC and ELECTRO-
MECHANICAL ENGINEERS for Computer
Posts are available for men
wishing to become Site Engineers.

Training Courses are arranged for suitably
qualified men. H.N.C. Electronics, City & Guilds

additional

Maintenance.

London NW1.

Final or equivalent standard required. Men from

Forces with -radar experience welcome.

Plan your future with

Knowledge of electronic or electro-mechanical
equipment necessary.

Bonus Plan in operation.
Please write for application form to The
Personnel Officer, The National Cash Register
Company Ltd,

Good Pension and

206/216 Marylebone Road,
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EEERR
ASSISTANT | (@ Hawwen siooewey
TELECOMMUNICATIONS ENGINEERS

AVIATION LIMITED

at
l DUNSFOLD AERODROME
Required by the GOVERNMENT OF KENYA, Police Department on contract for one tour of 24 Requi
months in the first instance. Gratuity 25% of total salary drawn. Free passages. Liberal leave on full quire a

salary. Accommodation provided at moderate rental. Generous education allowances. Outfit allowance. ‘

RADIO/
RADAR TECHNICIAN

(a) Assistant Telecommunications Engineers, Grade I . . )
Candidates, up to 50 years of age, must have served an approved apprenticeship and possess the City
and Guilds Telecommunications Technician’s Certificate or equivalent. They must have had at least

five years’ experience in Telecommunications engineering including considerable practical experience
with fixed, mobile and portable Telecc jcations equi operating in the H.F. (including S.S.B. Preferably an enthusiastic
and 1.S.B.) and V.H.F. (AM and FM) bands and associated acrial and mast installation plus a knowledge young man with a good the-
of transistorized and modern equipment. A knowledge of V.F. Multiplex equipment is also essential.

oretical Radio and Television
background. Excellent salary
and working conditions. Can-
teen, Pension and Life Assur-
ance Scheme.

Commencing salary according to experience in scale rising to £2,202 gross per annum,

g b (M3D/61095/WF)
(b) Assistant Telecommunications Engincers, Grade II o A
Candidates, up to 50 years of age, must possess the City and Guilds Telecommunications Technician’s
Certificate andfor a Commercial Fjlectronic Engineering background and have had at least four .years’
practical experience with fixed, mobile and portable Telecommunications equipment operating in the
H.F. (D.S.B. and S.S.B.) and V.H.F. (AM and FM) bands and associated aerial and mast engineéering.
Experience in the maintenance, repair and calibration of modern Telecc ications test eq ent and
of V.H.F. multiplex carrier equipment is desirable, Commencing salary according to experience inscale
rising to £1,878 gross per annum. b

(M3D/61097/WF)

Apply to CROWN AGENTS, M. Dept., 4 Millbank, London, S.W.1, for application form and further
pat{liculars, stating name, age, brief details of qualifications and experience, and quoting the relevant
reference. .

Contact:
Personnel Officer,
Hawker Siddeley
Aviation Limited,

Dunsfold Aerodrome,
Nr. Godalming,
Surrey.

— e ——— — —

HYSICS Technician with experience in maintenance,
design and development of electronics apparatus
required for Clinical Neurophyslology Laboratory; salary
on Whitley Council scale, £696 at age 21, rising ta
£868, plus £75 London Weighting; application forms

from—House Governor and Secretary, Maudsley Hos-

SOUTH OF SCOTLAND ELECTRICITY BOARD [ i St il ™
y RADIO.nnd TV Engineers.—Selfridges, Ltd.. invite

applications from fully experienced engineers for
COCKENZ|E POWER STATION permanent positions in their Radlo & Television Ser-
vice Development. The duties will involve visiting

customers’ homes and carrying out repairs there;

INSTRUMENT MECHANICS (SHIFT) required at the new power station now under con- possession of a clean current driving licence essential
struction on the South shore of the Firth of Forth, 10 miles east of Edinburgh. The duties are varied R Ry o U on
and interesting and involve working on modern electronic and pneumatic control systems, pressure, Manager.. 5th Floor, Selfridges, Ltd., Oxford Street,
temperature flow and level equnipment. C.C.T.V., chemical meters and a variety of telemetering. London. W.1. [1693

Candidates should have experience in at least one section of the above instrumentation and must
be time served craftsmen. Basic salary £830 p.a. plus allowances for incidental overtime, pro-
ductivity bonus and shift work, together with premium rates for Saturday and Sunday work pro-
vides the gross weekly payment of £22.4.7d. After two years satisfactory service an allowance of

£20 p.a. is paid increasing to £40 p.a. after a further one year’s service. Sick Pay and Superannua- ROYAL HOLLOWAY COLLEGE
tion Schemes. Housing may be available. Applications, in writing, should be submitted to the (University of London)
Station Superintendent, Cockenzie Power Station, Prestonpans,- East Lothian, not later than Englefield Green, Surrey

13th March, 1967.

SENIOR ELECTRONICS
TECHNICIAN

required, to assist Physics group using micro-
wave techniques to investigate radiofrequency
gas discharges. Experience is constructing and
servicing  electronic equipment necessary
Salary on the scale £912-£1,150 a year plus
RTM EN T qualification allowance and London weighting
with superannuation. Applications, together
ARE YOU with the names and addresses of two referces,
-
.

should reach the College Secretary as soon as
possible.

% INTERESTED IN DOING VITAL WORK ON R.A.F, RADAR AND WIRELESS
EQUIPMENT?

% Aged 19 or over and of good educational standard (G.C.E. “ O » level passes in English Language,
Maths and Physics or équivalent qualifications (desirable though not essential).) g

* Experienced in radiofradar servicing; with 3 years’ training/practical experience.

IF SO, WE OFFER: RADIO TECHNICIANS

b o B o 5 - A number of suitabi lified are i for per-

% A first class opening as a Civilian Radio Technician. Starting salary of up to £962 p.a. (according Frnat 1ol pemiomﬁle employment (mostly in Cheltenhgm,

to age), rising to £1,014, and good prospects of promotion (top posts in excess of £2,000 p.a.) but from time to time there are some vacancies in other purts of

* $a‘:llllll'(l;e:l focro Iﬁay release on full pay to attend O.N.C., H.N.C,, City and Guilds etc., courses at the iU‘Ki; including London). There are also opportunities for

(5 CS ege, service abroad,

% 5-day week. 3 weeks 3 days annual leave at the start rising to 6 weeks, plus public holidays. Applicants must be 19 or over and be familiar with the use of

% Excellent prospects of a good pension. If you do not qualify for a pension, then you receive a Test Gear, and have had practical Radio/Electronic workshop

gratuity if you leave after at Jeast 5 years’ service. ﬁx(;))e‘l:lelnce. Preference will be given to candidates who can offer

evel GCE passes in English Language, Maths. andfor

Appointment (through a trade test, which can be taken at a local R.A.F. Station and an interview) Physics, or hald the City and Guilds Telecommunications Tech-

will be fi.ntilt_‘ially at R.A.F, Sealand near Chester. Later it may be possible, to take up posts in other :Eiax;n:ntermedinte Certificate or equlvalent ‘technical quall-
parts of the country. ations.

Pay according to age, e.g. at 19—£747, at 256-—£962 (highest
age pay on entry) rising by four annual increments to £1,104.

Applicants should write to:—
MI

NISTRY OF DEFENCE (CE 3h [Air)), | Prospects of promotion to grades In salary range £1,032-
SENTINEL HOUSE, £1,891. There are a few posts carrying higher salaries.
SOUTHAMPTON ROW, | Annual Leave allowance of 3 weeks 3 days rising to 4 weeks 2
LONDON, W.C.1. days. l'i‘lurﬁnl ‘Clvll Berv‘l::bfic:( leave regulations :tpply.
or call at No. 30 MU Sealand between the following times:— AR ca}:e;“i?;ue):‘a(v)&c“ fR’F;.m ’
Monday-Friday 8.30 a.m. to 4 p.m. Government Communications Headquarters,
Saturday 8 a.m. to 12 noon, : Oakley, Priors Road,

I CheltenLam, Glos,
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DON'T READ THIS

If you are not interested in electronics.
If you are, and you want a job which
encompasses your hobby, we are look-
ing for people who, though not aca-
demically qualified, have a genuine
interest in electronics.

The job we have in mind is installing or
commissioning our electronic equip-
ments. The successful applicant would
travel extensively in the U.K. and later
abroad. Factory training is available to
familiarise him with the modern, up to
the minute equipment and opportunity
for advancement in an ever growing
technical field is good.

If you are interested why not write for an application
form to:—

Personnel Officer (RAR: 1049), G.E.C.
(Telecommunications) Ltd,

P.O. Box No. 53, Telephone Works,
COVENTRY

G.E.C. (TELECOMMUNICATIONS)
LTD., COVENTRY

WIRELESS WORLD
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GCENTRAL

HINKLEY

Somerset.

1 had experience

not reapply.

SOUTH WESTERN REGION

ASSISTANT
ENGINEER

Applications are i'nv'vied lqr the appointment of Assistant Engineer
| (Instruments) at Hinkley Point Nuclear Power Station, Nr. Bridgwater,

Applica_nts should preferably possess a Higher National Certificate
or equivalent qualification in electrical or radio engineering and have

instrumentation.
out repairs to electronic and physical instrumentation as applicable
to a nuclear power station.

The salary for this appointment will be made within the range £1,510-
£1.910 per annum, plus an allowance of £60 per annum. Good sick
pay, holiday and superannuation schemes are in operation.

This vacancy was previously advertised and previous applicants need

Postcards requesting application form S.F./l should be addressed to
the Regional Personnel Officer, Central Electricity Generating Board,
Oakfield House, Oakfield Grove, Clifton, Bristol, 8, to whom the
completed form, quoting reference VN 26/27 (W), should be returned
by not later than the 28th February, 1967.

ELECTRICITY GEMERATING BOARD

WESTERN DIVISION
POINT NUCLEAR POWER STATION

(INSTRUMENTS)

in repair and maintenance of electronic and physical
The successful candidate will be required to carry

RITIMPEX, Ltd.,, Telefunken Distributors, are in

the process of launching new range from Continental
and particularly EFTA countries, including semicon-
ductor devices, advanced electronic components, inte-
grated circultry; competent Sales Engineer required to
introduce above to the electronic industry; apply giving
full particulars of previous work to—Britimpex, Ltd.,
16-22, Great Russell St., London, W.C.1. {1679

ROJECT Planning Engineer required for the estimat-
P ing department of a leading Audio 'Communlcatlon
uipment Manufacturer capable of liaising with con-

E
su“tants and planning Engineers; permanent progres-
sive position, contributory superannuation scheme,

5 wards of £1,000 per annum subject to negotia-
E?ol:x;’ya‘:)%ly in writing to—Tannoy Products, Norwood
Rd., London S.E.27. [1684

ONIC Development Engineers, with good
Engli‘gonductor _experience, required for a vanl%tv{

mostly concerned with
g?od salaries for trigml nllani
t allowances where appropriate; nitia
;faspeltitcl:t!?:rg in writing please (treated in strictest
contidence), stating age, experience, etc.—To r. R.
Clark, Techpical Director, Electronic Laboratorles,
Ltd.. 22-23, Leigh Rd., Haine Industrial Estate,
Ramsgate, Kent. (1696
DVISION, Ltd., one of London's leading recording
A studios, has a vacancy for a technician for service
and installation work on recording equipment; suitable
applicants should have City & Guild's Certificate in
electronic servicing, together with experience in proto-
type wiring and fault finding in transistorized equip-
ment; some knowledge of Maenetic fllm recorders,
optical recorders, professional tape recorders and disc
cutting equipment, would be an advantage; application
form from—Advision, Ltd., 83, New Bond St., London
w.l. Gro. 3342, [1682

A CLES FOR SALE

CINTEL 20 Mec/s counter type 2821, needs attention:
£75.—Tel. Lab. 4499, [18
OOD secondhand Ferrographs often available.—Reg.
2745 (Lon.}. - [110
SAVE up to 20% on tape recorders and Hi Fi. new
and guaranteed. cash only: s.a.e. lists.—Micro-
service, Fourways, Morris Lane. Halsail. Lancs. [165
PA!R of 50W transmitter receiver HSR11 Marconi
mains PT to PT R.T.. falr condition, handbook.
Xtals, remote control desk telephone.—Box 11. 11

of interesting projects,
frequencies and switching;

v URPHY NEWS*® from Vol. 2 (few Vols. miss-

ing), good condition: offers.—Freeman, Duloe
Dectory, Liskeard, Cornwall, [1688
0 IRELESS World,” 1949-'65, bound, volumes as

new.—Taylor, 2, Greyfriars Drive, Penwortham,
Preston, Lancs. (1694
o IRELESS World,”” 16 unbound volumes for sale,

January 1950 to December 1965.—Box WW20,
* Wireless World.”

|

AS new HE-30 communications_receiver (9 months
use), 9 valves, 550 Kc/s to 30 Mc/s in 4 band-
spread ranges; first offer £18 secures.—Headridge, 31.
Crescent St., Dundee. 1o

W 10,000yds 14/0076 twin medium insulated cir-

cular braided flexible cable; £12 per 1,000yds,
W. D. Viek, Ltd., Station Rd., Acocks Green, Bir-
mingham, 27. Aco. 1793. [a

20% cash discount on most famous makes of Tape
Recorders, Hi-Fi equipment, Cameras, etc. join
England’s largest mail order club now and enjoy the
advantages of bulk buying. Send 5/- for membership
card, catalogues. price lists and ask for quotation on
any item.—C.B.A. (Dept. Al1l5), 370, St. Albans Rd..
Watford, Herts. - [1670

VO Model 8

, £10; Avo electronic test meter, £22.
Taylor RF si

signal generator, £11; Leevers-Rich
senlor bulk eraser, £7/10; MSS studio disc recorder,
£50, 50-watt recording amplifier, £35; 2 meters, lma,
1 ea.; one Ernest Turner 4in 1lma meter, £2/10;
sundry microphone stands (floor), £3 ea.: ditto (table),
£1/10 ea.; 2 Pullin VU meters, 4in, £4 ea.. Armstrong
AF105 chassis, £10: no terms.—Letters to 90, Chorleg
St., Warrington, Lancs. 11

NATIONAL INSTITUTE
OF AGRICULTURAL ENGINEERING

ASSISTANT EXPERIMENTAL OFFICER/
EXPERIMENTAL OFFICER with a background
in electronics, physics or control engineering
required to join a small team working on advanced
projects connected with the measurement and
contro] of temperature, ventilation and carbon dioxide
concentration in greenhouses.
Qualifications: Appropriate Pass Dip.
Tech. or H.N.C.
Salaries: A.E.O. £568-£1,243 per annum,

E.O. £1,365-£1,734 per annum.
Five day week, Superannuation. Canteen, Hostel,
Application forms from: The Secretary, NLAE,
Wrest Park, Silsoe, Bedford.

Please quote ref: 67/ECD/14.

Degree,

SOLARTRON Oscilloscope Type CD 513 for sale, in
working oider, approximately five years old;
oifers? to—Administrative Officer, 'Institute of Sound
and Vibration Research, The University, Southaman‘

1678

;PYE Ranger Basc Station and 5 Ranger mobiles.

| all High Band FPM. as new; £250 the lot; also Pye
Ranger Mobiles, High Band AM25 Transistor Tyve:

{ZVBS ’%ach.—’l‘el‘ 061 Hull 5092 or Box WW 15, Wireless
orld.

BARGAIN Ampex '* Fine-Line '’ series 1200 4-track
tape recorder. Model No. 1263, complete with off
tape monitary. 95zns o.n.0.; build-in model of the
same type also_ available, £90; full demonstration
available.—Ring Froy, either Riverside 9167 or Western
3153 or write: 30, Monckton Court, Melbury Rd., Lon-
don, W.14. {1697

A BETTER deal for cash customers. We do not pro-
A vide interest free credit but offer very generous
discounts for cash. Call. write or 'phone—we will quote.
Every {tem of equipment despatched brand new in
sealed cartons. Agents for all leading makes, amplifiers,
| tuners, motors. pick-ups, loudspeakers and tape recor-
ders.—Audio Services. Ltd., 82, East Barnet Rd.. New
Barnet, Herts. Tel. Barnet 6605. 1161

ARTICLES WANTED.

UILT-IN radiogram transistorised chassis required
for assembling.-—Please write to CMS, Box 30569.
Nairobi, Kenya. f162

ANTED.—Cash paid for valves, televisions. racios.
{ any quantity.—S. Willetts, 43, Spon Lane, West
Bromvwich, Staffs. {162

| £YR.T. pump, bake-out ovens. 23in capacity, also
| valve type A J192E for r.f. heater.—Details to Fell,
Bull Ring. Harbury, Warwicks. f12

RGENTLY wanted, manuals or instruction books,
data, etc., on American or British Army, Navy
| or Air Force radio and electrica! equipment.—Harris,
| 93, Wardour St., W.1. 164

ANTED. all types of communications receivers
[ and test equipment—Details to R. T. 1.
Electronics, Ltd., Ashville Old Hall, Ashville Rd., Lon-
don, E.11. Ley., 4986 [140

URGENTLY wanted, manuals or instruction books,
| data. etc.,, on American or British Army. Navy
| or Air Force radio and electrical equipment.—Harris,
l 93, Wardour St., W.1, 164

ANTED, N.E,V. or similar transistorised closed
circuit T.V. camera, working or not: also closed
circuit T.V. handbook.-—Detalls to K. Rathbone, Esq.,
2. Raebarn_ Close, Cheriton, nr: Alresford, Hampshire.
Tel. Bramdean 216, {21



120 WIRELESS WORLD

MARCH, 1967

TEST ENGINEERS

Due to expanslon the Decca Navigator Company Limited is in urgent
need of Test Engineers for testing radio navigator and survey equip-
ment. Applicants with a first class background of TV and radio
servicing or telecommunications’electronic and control circuiting are
required and salary will be commensurate with ability and experience.

Decca are world leaders in tﬁis field and have an extensive and interest-.
ing programme planned for the future.

if you would like to participate write giving brief details of experience,
qualifications and present salary to:—

S The Personnel: Officer,
a THE DECCA NAVIGATOR COMPANY LIMITED.
D 88, BUSHEY ROAD, RAYNES PARK, S.W.20.

Telephone : Wimbledon 8011 Please quote Ref.: 88/1/9

ENERGY CONVERSION LIMITED

A Company formed by a consortium consisting of British Petroleum, British Ropes, Guest, Keen &
Nettlefolds and the National Research and Development Corporation to make fuel cells require

EXPERIMENTAL OFFICERS

for the Development Department.

The work entails construction and testing of prototype electronic control systems for self-sustaining
fuel cells and specialised research instruments.

Applicants must have ONC-HNC in Electronics/Electrical Engineering.
Salary commensurate with age, qualifications and experience.
Pension Scheme—Subsidised Restaurant.

The Company is building new premises at Basingstoke, Hampshire for occupation late 1967,

Apply in writing to:
Personnel Section,
Energy Conversion Limlited,
Chertsey Road, Sunbury-on-Thames,
Middlesex.

RADIO TECHNICIAN

Required by the GOVERNMENT OF THE
FEDERATION OF SOUTH ARABIA, Min-
istry of Internal Security (Federal Guards), to
serve as Assistant Signals Officer on contract
for one tour of 18-24 months in the first in-
stance. Salary according to experience in scale
rising to £2,574 gross per annum. Gratuity 25%
of aggregate salary. Liberal leave on full salary.
OQutfit allowance £60. Free passages. Educa-
tion allowances. Government quarters at mod-
erate rental,

Candidates 35 to 50 years of age, must be first
class technicians, and possess a City and Guilds
Final Certificate in Telecommunications, (or
equivalent qualification); and have at least six
years’ experience of radio servicing. Super-
visory and training abilities are necessary and a
knowledge of Arabic would be advantageous.

Apply to CROWN AGENTS, M. Dept.,
4 Millbank, London, S.W.l, for appli-
cation formand further particulars, stating name,
age, brief details of qualications and experi-
ence, and quoting reference M3D/63318/W.F.

ANTED, T.V. wobbulator with crystal marker
non-mechanical sweep-oscillator sys-
tem essential, combined instrument with oscilloscope
considered.—Box WW 15, Wireless World.

! BOOKS, INSTRUCTIONS,ETC.

IMANUALS. circuits of all British ex-W.D. 1939-45

wireless equipment and instruments from original

R.E.M.E. instructions; s.a.e. for llst, over 70 types.—

. H. Bailey, 167a. Moffat Road. Thornton I-le;tzt.l}‘x3
- [

S

Surrey. CR4.8PZ.

VALVE cartons by return at keen prices; send 1/-
for all samples and list.—J. & A. Boxmakers, 75a,
Godwin 8t., Bradford. 1. [118

VALVES WANTED

l L6 required; state price.—Box No. 13, 03

WE buy valves for cash, large or small quantities,
old types or the latest; send details, quotations
by return.—Waltons Wireless Stores, 15, Church St.,
Wolverhampton. f13a

ADVERTISEMENT

NUCLEAR SCIENCE AND TECHNOLOGY DEPARTMENT-
ROYAL NAVAL COLLEGE, GREENWICH requires Scientific Assis-
tant for setting uf, calibrating and repair of electronic instruments used in
laboratories and to assist experimentalists in operating equipment and col-
lecting data. May be required to work on development of special purpose
circuits using solid state devices.

Experience in maintenance, calibration and testing of electronic instru-
ments desirable.

Candidates must be British Nationals and have G.C.E. with 4 ““ O " level
passes or equivalent qualification.

Salary according to age from£426 (age 16) to£821 (age 25). Write: Secretary,
Royal Naval College, Greenwich, S.E.10.

The National Hospital,
Queen Square, W.C.1

ELECTRONIC ENGINEER

required to design and develop electronic apparatus
for medical research purposes. A general know-
ledge of amplifiers, cathode ray tube displays and
digital circuitry is required.

The salary is in the range of £040 to £1,181 as
Senior Physics Laboratory Techmicfan or £1,148
to £1,458 as Chief Physics Laboratory Technician,
according to age, qualifications and experience.

' ‘ Applications, giving these details and the name of
two referees to, Geoftrey A. Robinson, Secretary
to the Board of Governors, at the above address.
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SENIOR “U.K. INTERVIEWS

Senior engineers will be visiting London

and possibly other centres in England to

~ talk to applicants in early April. If you

wish to be considered for one of these

progressive openings, send brief details
Mr. John Oliver,

The Canadian Marconi-Company has gained furthér substantial Canadian Marconi company,

orders for : c/o Directorate of Personnel,
AIRBORNE DOPPLER NAVIGATIONAL EQUIPMENT (WW 2906 F)

and MICROWAVE CARRIER SYSTEMS. Enalish J
To meet the increased work load we need some further fiest-class ngns Elec"'c HOUSE,
electronic technicians at our plant in MONTREAL. Strand, l.OﬂdOI'l, W.C.2.

Responsible and highly paid openings are available for SENIOR TEST
SUPERVISORS to control sections of up to 25 technicians performing

testing and trouble-shooting on highly complex and advanced
equipment. Applicants should have a good academic and practical
background including a knowledge of TRANSISTOR circuits,

measurement techniques and modern test gear.

TEST TECHNICIANS are required for production testing and trouble- GA”ADIA” M‘RGU”’

shooting on airborne navigational or microwave telecommunications
systems.

TELECOMMUNICATIONS

ENGINEERS WEST BURTON
uired by the GOVERNMENT OF
uoakER ot w oe v o | POWER STATION

with the Mmistry of Internal Affairs, on

contract for one or two tours of 21-27

months each in the first instance. Salary il T -
(including overseas addition) according to West Burton Power Station is a new station in pleasant rural

age and experience in the scale £1,188- surroundings in North Nottinghamshire.
£2 ,202 a year, Gratuity 25% of total

emoluments. Educational allowances. OQut-
fit allowance £30. Liberal leave on full
salary.  Accommodation provided- at

reasonable rental, or hotel allowance in
lieu. Yacancy No. 127/6TMRG

Candidatcs betwee(r:x 30 aﬁdG451§ea]l:‘s 0{ Applicants should have experience of maintenance and fault finding
LD LD e, Sl ER G eI work on pressure, temperature and flow measuring equipment.

Certificate course 49 or equivalent quali- | : s .
ﬁcarnon Withiatiloastl6 ygars expegence Any experience of electrical transmission systems, electronic

including installation and maintenance of ‘equipment and automatic control equipment maintenance
fixed and mobile V.H.F. equipment (A.M. would be an advantage.

and F.M.): H.F. medium and low power

S.S.B. and D.S.B. transmitters and re- Gross weekly salary £22/4/8.

ceivers; Radio teleprinter —equipment; The above position involves shift working and it is expected that
SEhall dieaciSanp I housing may be available a short time after appointment.

plants. Duties will also involve thc super-
vision and instruction of local maintenance
staff under training.

Appl)t',to CRLOWN AGgl;Iles fM De;:t Apply in writing, quoting the appropriate CENTRAL ELECTRICITY
4 Mill k d = A

canor: fofnl: andof?xrt‘;:;; pamcular(;: s:z?tIInlg vacanc.y T el glvuTg details of age and GENERA"NG BOARD
name, age, brief details of qualifications experience to the Station Superintendent,

and ‘experience and quoting reference West Burton Power Station, Retford, Notts. MID'.ANDS REG'ON

M3D/62331/WF.
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VALVE and C.R.
TUBE SPECIALIST
STOCK- KEEPER

required by National Distributors for their London
Stockrooms. A permanent position for.a man of
knoWlédge and experience with excellent prospects

for advancement. Pensionable. Life Assurance, Sick Pay
and Profit Sharing Schemes.

Write in confidence, stating age and full details of
experience to Mr. Barrett,

BROWN BROTHERS LIMITED

Browns Buildings, 18/34, Great Eastern Street, E.C.2.

NEW GRAM AND SOUND
EQUIPMENT

LASGOW.—Recorders - - bought., sold, exchanged;
cameras. etc., exchanged for recorders or vice-
versa.—Victor Morris, 343. Argyle St., Glasgow. 8220

TAPE RECORDING ETC.

TAPE to disc transfer using latest feedback disc
cutters; EPs from 21/-; s.a.e. leaflet.—Deroy,
High Bank, Hawk St.. Carnforth, Lancs. [162

xTAPE/DISC/TAPE transfer editing: duplicating; if
quality and durability matter (especially with LPs
from your precious tapes), consult Britain's oldest
transfer service.—Fund ralsing records published for
schools, musical societies (tax free).—Sound News Pro-
ductions, 10, Clifford St.. London, W.l. Reg. 274|§.
108

AVE on cost of Hi-Fi.
(advert. No. 111).

HOUSE names in goil leaf on wood, 4inX16in, post
i free 57/6 from Wood Lodge Studio, Hilltown, [X\i.’}s

LONDON BOROUGH OF EALING
EDUCATION DEPARTMENT

LABORATORY TECHNICIANS

required in the Electrical Engineering Department
of Southall College of Technology:

iscellaneous Grade VI (Electronics and
Physics). A post for a responsible man experienced
in the construction and maintenance of electronic
and scientific instruments.

2. Miscellaneous Grade V {(Radio and Television
Servicing). pplicants should have both interest
and experience in radio, television or industrial
electronics servicing work, and have some know-
ledge of the course associated with this work.

3. Miscellaneous Grade VI. To assist in the run-
ning of a group of light-current laboratories dealing
with advanced work; industrial or similar experi-
ence essential.

Posts | and 2 to commence on Ist April; post 3

immediately.

Present salary scales: Miscellaneous VI—£860-
60 : Miscellaneous V—£780-£890; plus London

Weighting.

Salaries were increased on st February, 1967.
Apply to College Registrar, Beaconsfield Road,
Southall, Middx., as soon as possible.
E. J. COPE-BROWN,
Town Clerk.

1 TRANSISTORS

{ SlLICON Planar

| 650Mc/s, 5/-; all new: data
125, Balfour Rd., Ilford.

] . MISCELLANEOUS

racks,

| for small milling and capstan work up to
PHILPOTT'S METALWORKS. Ltd.. Chapman [?gl

Loughborough

See Audio Supply notice
PRy nTEs | PATENTS

E Proprietors of British Patent No. 937,452 are
prepared to sell the patent or to license Britist
manufacturers to work thereunder; it relates to ‘‘ im
provements in Antenna for Broadcasting ;
%&llt. Wade & Tennant, 112, Hatton Gdn., Lor[lilggs.

S—) ) T — | T

B
E

NPN transistors, 2ZN708 r.f.
4/-; 2N2368 r.f. amplifier

6d.—R. A.
{Postage add 1/-.)

400Mc/s, 360Mw,

ETALWORK, all types cabinets, chassis,

to
to

Import Co.,
11677

etc., to your own specification, capacity available

1in bar.

address—

The Civil Service

Professional and Technical Appointments

POST OFFICE
EXECUTIVE ENGINEERS

About 65 pensionable posts in London and Provinces for electrical, electronic
and miechanical engineers to develop and design communications systems
.and postal service equipment.

QUALIFICATIONS: Degree or Dip. Tech. in Mechanical or Electrical
Engineering, Physics, or Applied Physics or, exceptionally, very high
professional attainment. Final year students may apply.

SALARY (Inner London): £877—£1,806. Promotion prospects.

AGE: At least 21 and normally under 35 on 31st December 1967. Some
extenstons for service in H.M. Forces or Overseas Civil Service. Werite to
Civil Service Commission, Savile Row, London, W.1., quoting S$/322.

RADIO ENGINEERS

required by the GOVERNMENT OF
ZAMBIA, Civil Aviation Department, on
contract for one tour of 36 months in the
first instance. Salary (including Overseas
Addition) according to experience, in scale
rising to £1,855 gross a year. In addition
to salary, a supplement of not less than
£200 a year is also payable. Gratuity 25%,
of total salary drawn. Liberal leave on full
salary or terminal payment in lieu, Free
passages. Quarters at low rental. Children’s
education allowances.

Candidates, aged 28 to 50 years, should
have served a five year apprenticeship or
nave gained a Services Trade Certificate
or an M.O.A. or I.C.A.QO. Certificate of
Competency (or equivalent), and must have

d 8 years’ post-qualifying experience.
They must have sound theoretical know-
ledge of and experience in the maintenance,
overhaul and installation of ground terminal
radio communication equipment and
navigational aids used at Airports and Flight
Information Centres.

Apply to CROWN AGENTS, M Dept.,
4 Millbank, London, S.W.1 for appli-
cation form and further particulars, stating
name, age, brief details of qualifications
and experience, ‘and quoting reference
M3D/62800/WFE.
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PIE
TELECOMMUNICATIONS

We have vacancies for Fault Finders,
Testers, and Inspectors to work on in-
teresting and advanced equipment includ-
mg H.F. SINGLE SIDEBAND, V.H.F.
RADIO TELEPHONES, U. H.F, MINI-
ATURE EQUIPMENT.

Transistor experience is essential. Vacan-
cies exist at all levels and training will be
given where nccessary.

Apply : Personnel Manager,
CAMBRIDGE WORKS LTD,,
Haig Road,
Cambridge.

NEONS, PRINTED CIRCUIT BOARDS.
CASES. MOULDED REED SWITCHES.
BRIGHTLIFE products are all ex-stock.
advertisements. - For further details use
service card.

WEST HYDE DEVELOPMENTS LTD.

30 HIGH STREET, NORTHWOOD, MIDDX.
Telephone: Northwood 24941.

ENSTRUMENT
CONTIL and
For details
see January, 1967; November, 1966; September 1956,
reader

WW—143 FOR FURTHER DETAILS

WELSH COLLEGE
OF

ADVANCED TECHNOLOGY
University of Wales Institute of Science and
Technology (designate)

CARDIFF
DEPARTMENT OF APPLIED PHYSICS

M.Sc./DIPLOMA COURSE IN
ELECTRONICS

Applications are invited for places in the full-
time one year M.Sc./Diploma Course in Electronics,
commencing October, 1967.

Further details can be obtained from the
Registrarr and Secrctary, Welsh College of Ad-
vanced Technology, Cathays Park, Cardiff.
Application forms shculd be completed and
returned to the College as soon as possible.

TEST EQUIPMENT — SURPLUS .
AND SECONDHAND

SIGNAL generators, oscilloscopes, output meters, wave

voltmetsrs frequency meters,
ete., ete., in stock.—R. T. & I. Electronics, Ltd., As]

ville Ol Hall Ashvxlle Rd., London, E.11. Ley. 49{36
SERVICES OFFERED
(65-page

OIN Audio Supply Association. 7/6
f’ non- advertmng)

photographical illustrated,
catalogues, 4/6;
“Clifiord St.. London

W TANNOY #

For Sound Sense
WEST NORWOOD LONDON SE27
GIPSY HILL 1131
WW—144 FOR FURTHER DETAILS

multi-range meters,

hi-fi
your best guide for safe buying.—-10,
1. [ni

THE ONLY

COMPREHENSIVE
RANGE OF RECORD
MAINTENANCE
EQUIPMENT

IN THE WORLD!

Send stamps vafue 9d. for 16
pagebookletand supplement-
ary data sheet Nos. | and 4
giving the fullest and latest
information.

CECH. E. WATTS LIMITED

Darby House

Sunbury-on-Thames, Middx.

A GUIDE 1
e san 9 180
L. & STEREO

RECORDS

v b 3

-
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NDUSTRIAL cathode ray tubes, short, medium and

long, new and rebulit. also contract capacity for

rebuilt television tubes.—Lubeck Engineering Co.. Old
Brewery, Church Rd., q1. 11695

Croydon Ol

| 'APE recorder repairs, we specialise in the servicing

Telesonic Ltd..
w.1

Coventry.

delivery, 1 to 1,000,
chester, 1.

including professional machines.—
92, Tottenham Court Rd., London.
Mus. 8177. f168

chassis, etc.. nrade

of recorders

LL types steel cabinets, boxes,

to order, one offs welcome. 'Send drawings, pat-
| terns, or specifications to—Hawley Supply Co. (Elec-
trical), Ltd.. 93, Regent St., London, W.1 17

LECTRONICON, Ltd.—From drawing board to pro-
duction with minimum delay; let us be your re-

search development, design and prototype department,
Pilot production runs a speciality.—176, Lythalls Lane.
Tel. Nuneaton 2353 or Coventry 86544. [160 !

'OROIDAL Coll Winding, transformers, transductors.
lnductors. etc.. designed and wound to order; qmck
Magtor, Ltd., 68, Dale St, Man-

Cen. 3031. (159

A GUIDE TO SURPLUS
COMMUNICATION RECEIVERS

A detailed guide to thirty-one receivers:

AR88D CRI100 P104 R1132
ARB8BLF CRI150 R107 R1155
BC312 CR150/2 R109 R1392
BC342 CR150/3 R206 R1475
BC348 PCR R208 TCS
BC453 PCR1 R209 52 set
BC454 PCR2 R216 HRO
BC455 PCR3 R220 Senior
7/6. P. & P. 1/-. Mail order only to:

ADKINS, Dept. WW,
Harrow,

12 Courtenay Avenue,
Middiesex

WW—146 FOR FURTHER DETAILS

SKIN

DIVERS
SEA WATCH
£5-19-6

FREE STAINLESS
STEEL BRACELET

Swiss made. WATER-

PROOF TO 186 FEET.

Elapsed time bezel. 23

Jewel. Date change.

= 4| Stainless steel. Heavy
illuminous hands and figures. Sweep second
hand. Six months' written guarantee. LADIES’

““MINI * MODEL ALSO AVAILABLE—SAME PRICE.
If in doubt send S.A.E. for glossy photographs.
Send cheque/P.O. £5/19/6, plus 3/6 P. & P.
EXCHANGE & MART OF BOSCOMBE,
{Dept. 3), 33 Curzon Road, Bournemouth, Hants.

EXCLUSIVE OFFER

PERMANENT OR
TRANSPORTABLE STEEL
60-FOOT AERIAL TOWERS

As supplied to
British and other Governments
% Unique design.
% Scientific Construction.
having the following remarkable features.

% Entirely self supporting, re-
quiring no guys, stays, foun-
dations, pickets or spikes, or
any attachment to the
eronnd.

+ Fittad with step ladder to the
top and balcony with railinas

all round (Youw ecan walk
right round the top with both
hands ree.)

% 12 feet square at base taper-
ing to 6 feet square at top,.
they are quite safe when sub-
ject to eale force winds and
wil accept 50 square feet
superficial area on top at
force ol 60 m.p.h, They re-
quire ground area ol 20 feet
sqnare.

+ Will support up to 2 tons of
equipment on top. the whole

tower can be completely
lowered to the round
by 2 men in
mingtes and raised
in the same time.

+ Can be completely
erected  and  dis-
mantled by 3 men,

“* Bregks down lor
transport by 2 tom
lorry into parts enslly handied by 2 men, there are no
small loose parts. no nuts or bolta to get lost or daniaged;
all screws and adjustments are fully protected from rust
and so designed to be iree from damage whea trans-

ported or leit loose on the ground.

% Foolproof—the Tower cannot be erected if not assembled
correctly, No skilled Jabour is required and no speeial
tools are mecessary.

< Can be raised and lowered, erected and dismantled and re-

moved ag many times as desired.

% Everytbing necessary Yor the complete Tower to be put
into use and raised and lowered is provided; full draw-
inzs and instructions.

These fine Towers were made in Englund by B.1.C.C. and

cost the Government £2,200 each. They are BRAND NEW

and in maker’s original packing. You can see one erected
at our premises.

Cost £2,200
Price Brand New
£345

40-page list of over 1,000 different ltems in stoek
available—Kkeep one by you.

+ Narda 500 w. Uitrasonic Cleaner. £85 0
% Sliding Shelves rack mounting o £3 0
+ Magnetic Recording Wire, i-br. reel. £2 0
Y 3M Video Recording Tupe. 4in... . £5 10
% Muirhead Decade Oscillator D. 105.. £25 0
Y Marconi 5.8.B. Receivers HR-22 2 32 me/s. £140 O
% 9 foot BC-610 Whip Aerials. £1 15
% R.C.A. 420 Mc/s. Yagi 5 el, Beams £2 10
% Model 15 Telety]ne Page Printers......... £29 10
“* Model 14 Teletype Tape Readers.. £25 0
* Model 14 Teletype Reperlorators £25 0
“ R.C.A. 25 watt Projector Loudspenkcns. Tange

1 mile.,........... £14 10
* Melro-Vickers Vacuum Pumps 230 v. AC. £22 10
% Precision Malns Filter les. 10
“* E.M.I rding Bridges...... £12 10
Y% Avo Geiger Counters £ 10
% Philco W.S. No. 43 Transmitters 350W..... 0
+ Metro-Vickers HS.500 Wavelorm Monitors £13 0
+ E.M.I, 3794 Wavelorm Monitors on trolleys  £4. 0
+ Motorola 6 v. Mobfle Transmitters 30/40 Mc,s £12 10

% Pen-type Personal Dosemeters.. 15
+ Western Electric Relay Test Sets 1- 181 oo £9 10
- Monitor Type 58 and Power Units.. £7 10

+ Murconi TF 1053 Noise Meters. £45 0
*AN'UPM-H Spectrum Analysers 10116000

M U.R.
* Ammm 33, 34, 35 Signal Gonexntors 1000: =

8000 M/CS,  ..cooveriiueiiiinnennne JU.R.

\N/PDR- Radiac Sets £17 10
* SG1A/ARN and MD-83A/ARN V.O.R. Test

[ O, . .. ccoocooc P.U.R.

Carriage extra at cost on all .’nbon.

We have a large quantity of “ bits and pieces ™
we cannot list-—please send us your requirements—
we can probably help—all emquiries answered.

P. HARRIS
ORGANFORD — DORSET

WESTBOURNE 85051

WW—147 FOR FURTHER DETAILS
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MAKE 5
DIFFERENT
TRANSISTOR
RADIOS

FOR
39/6

Amazing Radio
ConstructionSett
Become 2 radio

Box slze 14in.x 10in. X 2in. (parts available | over

sepwrltely) Originally £6. NOW 39/6 plus

md forces.

tremendous  dlstances—no
genuine transceiver as used by officiai bodies
500 sets onty.

CONCORD ELECTRONICS LTD. (DEPT. W.w.20) ™ e a0 sreeer

Frustrated Import Shipment
Offered BELOW HALF PRICE

to Clear. )
500 Only Al-Transistor

PERSONAL
TRANSCEIVER
SETS. our Price

£5.19.6

You've heard about
them—you’ve read about

NEW FULLY
TRANSISTORISED
PORTABLE RADIOS

with Full Varigble wave-
band. NOW A FRACTION
OF THE NORMAL PRICE
ONLY

WHY PAY MORE? All the
latest refinements are pack-
ed into this new MULTI-
STATION ALL Transistor

expert for 39/6. A complete Homwe Radio | them. NOW YOUR CHANCE TO OWN [ radlo—the imternal aerial hearing its range of statlons Ioud and clear
Course. No experience needed. Parte includ- | THEM. Highly sensitive two-way transistor | picks up even the remote Hoids 10 clgar 147 tive,
ing instructions for each design. Step-by-Step { transceiver sets have individual volume Jstations and the powerful built-in speaker §fully ised elrcult, i di tiny
plan, all Transistors, loudspeaker, personal | control snd talk-listen ewitch. Telescopic § gives room filling volume. Individual tuning, | batiery), A young boy can assembie it lﬂ
phone, knobs, screws, etc., oll you need. | aerial pulls ln the voice from the other set [ first-class reception. Purchase with confidence, | under 2 hours. No soldering. Only 16 con-

wires—a
(Personal earpiece and battery
20/8 plus 4/6 P. & P.

packed in original manufacturer's cartons.

AMAZING
CIGARETTE 4
RADIO

ONLY

25/-

< ———
Yes, & perfectly ordinary packet of cigarettes!
But watch your f{riends astonishment on

No soldering

nections to make ALL PARTS including semi-
conductors. ABC Plans, etc. ONLY 25/~
plus 2/6 post, etc. Parts available separately.

Send

4/6).

R & R RADIO & TV SERVICE

Dept. W.W.

MARKET STREET, BACUP, LANCS.
Telephone 465

SALVAGE VALVES
10P14  5/- PL32 3/6 20P5 6/6 PCCR4  4/-
EF80 1/6  30P4 /- 10F1  1/6 PCL83  5/-

2 3- PY8L 3/6 ECL8S0 3/6 EBSL  1/6
30FL1 5/- U301 - 30F5  5/- EF85  5i-
PY32 @/ PY33 @/6 10P13  5/6 EP37 6/~
6U4GT 5/- 20D1 1/6 PCF80 4/~ 2013 @/-
30P12 @/~ PL81 5/~ 30PL1 §/- EY86 4/-
PY82  4/- PL36 6/~ PL80O 5/- Usew 5=
Speakers Ex T.V., 6xdin. 3/6; 8in., round 6/-. pustage on
speakers 4/-.

Ekco Line O/P Trans., U268 type 35/- post paid.

Ferz. 408 Type 30/-, Ferg. 306T, pew. £3/10/- post paid.
Scan Coils, ete., Quote set model No. with ali enquiries. S.A.E.
for prompt repiy.

B.S.R. Gerrard and Goldring Decks Supplied,

Recording Tape, 53 in 1,2001t, 16/9 post paid.

ADJUSTABLE HOLE
& WASHER CUTTERS

i Adjustable

The right i
tool for tre- h‘d:s?‘:(i
r\z?:s":g_n%" cutters 189,
in diameter .Tungsten
High Speed
in our range of 17 Tool bits

Models

Write for illustrated brochure of our full range
withstraight or Morse taper 1-4or Bitstock shank
All models available from stock
AKURATE ENGINEERING CO. LTD.
Cross Lane, Hornsey, London N.8
TEL. FITZROY 2670

U

| makes CRTS,

WW--149 FOR FURTHER DETAILS

SERVICE & REPAIRS

B.B C.2, TV. RADIO, TAPE REC. SERVICE SPARES
H.F./625, modify your set to B.B.C.2, 1955 to 1963
models covered, manufacturers’ complete kits and
tuners, send for free list. Ferguson 625 IF amp
chassis, 39/6 (or less valves 19/6), circuit and instr.,
3/6. p/p, 4/6; Philips, complete 625 conversion kit in-
cluding circuit, 70/-, p/p, 6/-; GEC/Sobell sound and
vxslon dual 5/ IF amp and output chassis, 42/6,
new UHF tuners, lnclLdlng valves, 29/6; or
thps transistonsed 70/-, p/p 4/6. Fireball Tuners,
new, tested, exclusive offer ot special manurncturers
types suitable for KB, Ultra, Ferguson, HMV,
new turret tuners, Bra head 3001/3 58/6: Cyldon
c/f 19/6 Brayhead 10, 16, 35Mc/s 19/6; KB 16, 38Mc/s
10/-; Ekco 16Mc/s 10/-' post. 4/6; many others avall-
able, TVSlgnal Boosters, transistorised, Pye/Lahgear
B1/B3 and u.h.f. battery 75/-, u.h.f. mains 97/6, u.h.f
masthead 105/-, post free; L.O.P.Ts, scan coils, framed
output transf. mains droppers, eté., for all popular
14, 17, 19In from £4/5 (callers only).
Tape recorder belts. heads. motors, etc. Salvaged com-
ponents, large selection transformers ,scan cofls. tur-
rets, etc. Enquiries invited, c.o.d. despatch available.—
Manor 64, Dr.. London
N.W.11; B, Hig N. Flnchley N12
Hil. 9118 (da)) Spe. 4032 (e{g)

Golders Manor

§.

{near Granville Rd.).

RESISTANCE WIRES
EUREKA - CONSTANTAN

Most Gauges Available

NICKEL-CHROME MANGANIN
NICKEL-SILVER

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED
SMALL ORDERS PROMPTLY DESPATCHED
B.A. SCREWS, NUTS, WASHERS
soldering tags, eyelets and rivets
EBONITE and BAKELITE PANELS.
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES. ALL DIAMETERS
SEND STAMP FOR LIST TRADE SUPPLIED.

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4
Phone: Clissold 4688,

DAMAGED METER?

Have it repaired by Glaser

Reduce overheads by having your damaged Electrical
Measuring Instruments repaired by L. Glaser & Co. Ltd.
We specialise in the repair
INSTRUMENT of all types and makes of
Voltmeters, Ammeters, Micro-
ammeters, Multirange  Test
REPMRS Meters,  Electrical Thermo-
ntleters, Recording Instruments,
ete.
As contractors to various Government Departments,
we are the leading Electrical Instrument Repairers in
the Industry, For prompt estimate and speedy delivery
send defective instruments by registered post, or write
to Dept. W. W, :-
L. GLASER & CO. LTD.
1-3 Berry Street, London, E.C.1
Tel.: Clerkenwell 5481-2

WW—152 FOR FURTHER DETAILS

Ouartz Grystal Units

For

ACCURACY

. RELIABILITY

| .
PRICE ECONOMY
you can Write for
DEPEND i,
on Price List

| THE QUARTZ CRYSTAL CO. LTD.

| Q.C.C. Works, Wellington Crescent,
New Malden, Surrey {(MALden 0334 & 2988)

WW-—150 FOR FURTHER DETAILS
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for electronic components-hy return

WW-—151 FOR FURTHER DETAILS
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FAMOUS ARMY SHORT-WAVE 7nissecis mascupofchreeseparaceunies— | WALKIE-TALKIE MK. Wl and

(1) a two valve amplifier using a 6V6 output

valve; (2) (some only) a V.H.F. transreceiver

TRANSRECE!VEH MK. III covering 229-241 Mcfs. using 4 valves; CRYSTAI- GALIBRATOR NO. 9
(3) the main shortwave Transmitter|

receiver covering, in two switched bands, | This set is housed in
just below 2 Mc/s./4} Mcjs. and 4} Mcfs- | a waterproof die-
8 Mc/s. (approx. 160-37.5 metres) using cast aluminium case
9 valves, For RT, CW and MCW. The | made by Murphy
receiver is superheterodyne having one Radio for the Govt.
R.F. stage, frequency changer, two I.F. having only relia-
(465 Kc/s), Signal detector, A.V.C. and out- bility and quality in
put stage. A B.F.O. included for CW or mind. Range 7.3Mc/s-
single side-band reception. Tx output 9 Mc/s. On side of
valve 807, other valves octal bases. Many set is crystal caii-
extras, e.g. netting switch, quick flick dial brator No. 9 which
settings, squelch, etc. Power requirements gives pips on marks provided on the Tuning dial.
LT 12 volts, HT receiver 275 volts D.C. HT Transmitter tunes to the same FX as receiver. Set uses

transmitter 500 volts D.C. Size approx. | a total of 5 valves, power required L.T. 3 volts D.C.,
174in. x 7%in. x llin. Every set supplied H.T. 100-175 volts D.C. Sets supplied in NEW or as
NEW in carton with a 12 pin connector and new condition, boxed, only 50/, Carriage 10/-

full book including circuits at only £4/10/-,

carriageB 15/-, wi:th.H.F. TX/RX 10/- L

extra. BRAND NEW and boxed No. 10

head and mike set (made for this set) only 15/, post 2/6. NEW 12 volt D.C. power unit for these sets, .' O H N’S RADI O (Dept. F)

30/-, carriage 5/-. NEW aerial tuning units 20/-, post 7/6. We make a mains 200-50 volt A.C. power

un:}l{\xlozz/r‘eoc; metal c;;ze t;pl:g dire?t'g;to set powker sgcket to run (1) receiver 70/-, post 5/-. (2} TX OLD CO-OP, WHITEHALL ROAD,

an 3 -, post : charge o - to unpack and test the receiver of these sets is made only if

requested, to cover the cost of repacking set. "I DRIGH L'NGTON'
BRADFORD.

Tel. DRIGHLINGTON 732

A FEW 2nd Grade sets at £3, carriage |5/- as above available.

e e E .
R BI-PAK—VALUE PAKS N

RO Rx5s, etc., AR88, CR100, BRT400. G209, 5640, 19 set Circuit & Notes /6 p/p
etc.. etc., in stock.—R. T. & [. Electronics. Ltd. 1155 set Circoit & Notes . Gp/p Gd
Ashville ‘'Old Hall, Ashville Rd., London. E.I1. Ley. NEW—~UNMARKED—UNTESTED H.R.0, Technical Instructions - . 3iByp 6d
986. 132 | . ig set Technical Instruetions. 3 3 6p/p 6d
. LASS set Working Instructions . ................. /8 p/p  Gd
TECHNICAL TRAINING | 120 SUB-MIN, GERM- DIODES 10/' | | 88 set Technical Instructions. . cood /- ;‘)’//p 6d
" . BC.221 Circuit & Notes ..... - o /8 p/p  6d
.M.G. Certificates, City & Guilds Examinations, | MIXED VOLTS. UP TO .
diLE"?\./E‘ dAé:Slo [many nogt-e()i:amltmlumn courses in 20 1"WRrrS ZENERS 10/ e e o o0y I jgg;g o
Radio, an ectronics. udy at home with wor. | BC.1000 (31 set) Circuit & No § 64
tamous I.C.S. Write for free Prospectus stating sub- 25 ShaconNEN TRANSISTORS 10/- CR’100/B28 Circuit & Notes .- ;8;’; i
2 /8
355 raisicioafions! Comempondence Sonools S (hebt ety ol e
A A , a W1, H a R. Manual . - pip 1/t
(168 60 52 SILICON DIODES 10/ B eion Tl 13/ b/m /04
ITY & GUILDS (Electrical, etc.) on ** Satisfaction or ' | | 52 set Sender and Receiver Circuits . /- post free
Refund of Fee ' terms. Thousands of passes. For 20 GERM. 1 AMP, REchFlERs 10/- Circuit Disgrams 3/- cach, post free.
details oif modlerrll courses 1{;\1 all’1 tganchsi*sn?i“electrl&al . T R.1116/A. R.I224/A R.1355, RE.24, 25 & 28, A.1134, T.1154
engineering, electronics, radio. T.V.. automation, etc., = 5 PR 3 3] 3 3487, B, 3 R Be * g B
e e e pandbonk_tiee—BLET (Dest, (| 16 T’ SILICON RECT. 10/- | /] kit bty 6C st HO sisd, EALP, 'K’ BCOM, 22 3ET
15.K). Aldermaston Court. Alderniaston, Berks. [146 1 Patige Rutes apply to-UK m:,y 3
ECOME ** Technically Qualified *' in your spare time, 50 mixeo TRANSISTORS 10/' s o L4 £ - |
guaranteed diploma and exam. home-study courses | QI o IR
in radio, TV, servicing and maintenance. R.T.EB. INSTRUCTIONAL HANDBOOK SUPPLIES. Dept. W.W.,
City & Guilds, etc., highly informative 120-page TESTED NEW VALUE PAKS { | TALBOT HOUSE, 28 TALBOT GARDENS, LEEDS, 8.
Guide—free.— Chambers College (Dept. 837K), 148. .
Holborn, London. E.C.1. 166 15 Red Spot AF Transistors PNP 10/ | WW—156 FOR FURTHER DETAILS
= . = = 4 15 White Spot RF Transistors PNP 10/ i | _ e & =
p
4 OAI0 Diodes, Mullard...... 10/-

6 Matched Trans. OC 44/45/81/81D 10/ _——
. e 4 2G417 Trans. EqVt. AFII7 .. 10/ TE
The SpemahStS 2200 mjc NPN Trans. BSY27 10/

in design and production of 4 OA202 Sil. Diodes Sub-min. [0/

- 8 OAB!I Diodes CV448 Type 10/— CRYSTAL DIODES TYPE
hlgh grade 2 Power Trams, OC26/35 1.0 :g;: l rl 2 3 B
sound eqUIpm_ent MIN. ORDER 10/-, CASH WITH ORDER

GRAMPIAN REPRODUCERS LTD OROER, Full Lives 100 Bargame d.5n || IN LARGE QUANTITIES

A Hanworth stamps.
! grampla”; Trading Estate, BI-PAK SEMICOND“CTORS Te’ephone:
Feltham, Middx.
’ ’ 8 Radnor House, 93-97 Regent St.,
For straight dealing deal with Grampian London, W.I. Mailgonly. OADBY (OLE 722) 583'
WW—154 FOR FURTHER DETAILS WW—155 FOR FURTHER DETAILS

TECHNICAL TRADING Co. TRANSISTORISED TUNER CHASSIS

———

4XLONDON —10 Tottenham Court Rd. TFel.: MUS 2639 TYPE FMT41 High quality, low noise, /ba"ery‘ or mains

R " o M, SEesTRg e o -10

X WORTHING 132 Montague Bt Taiaes B oM VMe  bretersondin Brighon wileud dow of e el
BRIGHTON—Devonian Court, Park Crescent Place machine (size 8in. » 4in. x 2lin.), consists of a low moise frequensy changer stage

All Mail Order and 24-hour Robophone service Brighton 680722 Xli;lel;ﬂ;?s"c‘::lﬁz’;g:“::gIl‘e;disn(féeN&:;:sg":‘:p]‘grfnﬁs:“f:: *:ﬁm;l&:ﬁ?’g lan ;p\}?ﬂ:l;l:‘ POST 2 /6

BULK § STEREO DECODERS (Arena 6 transistor complete).‘ 7 G, Operates with negligible drain for months of use from a P.P.3 or any 9 volt battery.
BU N ﬁm{¥§g€g E]:?Allt)?géggnm“g}{(finsglsss?}}ggi‘:ll:‘yuq816(}(!}1:5),) ']?']? g:: Dote Audio Amplifiers of very knlecesting specification in the course of preparation.
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OSMABET LTD.

WE MAKE TRANSFORMERS AMONGST OTHER THINGS

AUTO TRANSFORMERS. 0-110-200-220-240 v. A.C. up or
down, fully shrouded, fitted terminal blocks, 50 w., 22/6: 76 w.,
27/6; 100 w., 32/6;-150 w., 37/6; 200 w., 55/-; 300 w., 70/-;
400 w.. 85/-; 500 w. 120/- 1000 w., 160/-; 1,500 w., £12;
2,000w £17.
MAINS ISOLATION TRANSFORMERS. Input 200-240 v. A.C.
1 : 1 ratio, 100 w., 70{-: 200 w., 110/-; 500 w., 240/-.
MAINS TRANSFORMERS. Input 200-240 v. A.C., TXI. 425-0-
425 250 Ma., 6.3 v. 4 a. ct., 6.3. v. 4. a.ct, 0-5-6.3 v. 3u.,110/-:
TX2. 260-0-260 150 Ma., ﬂ.! v. 4 a. ct., 0-0-6.83 v. 3 &, 60/-'
TXS3. 250-0-260 80 Ma., 6.3 v. 2 a. ct GJv 1 a., 45/-; TX4.
300-0-300 60 Ma.. 6.3 v. 2a. ct., 6.3 v. 1 5. 45/-; TX6. 3000-!00
120 Ms., 6.3 v. 1l &, 6.3. v. 2 a. ct,, 6.3 ¥. 2 a., 60/-; TXT7. 45-0-45
1 s, 50/~
INSTRUMENT TRANSFORMERS. Prim. 200-240 v. A.C.
Single tapped sec., 5-10-15-20-25-30-35-40-55-60. 10-0-10, 20-0-
20, 30-0-30 v. A.C.. 1 a. 27/6: 2 a., 37/6.
CHARGER TRANSFORMERS. Prim. 200-240 v. A.C, for
charging 2-6-12 v.; 1 a., 15/-: 2 a., 22/6; 4 a.. 26/-; 6 »., 32/6
Bridge contact recs., 2 a.. 8/6; 3 a., 12/-.
AUTPUT TRANSFORMERS. Multi ratlo, 7/10 watts. MRT10,
39 ratios, 25/-; Mullard 5/10 UL, 45/-; 3/3, 25/-; etc., etc.
Comprehensive range ol transformers and chokes stoeked
Carriage extra all transformers from 3/6 to 7'6 ea
TRANSFORMERS WOUND TO YOUR SPECIFICA‘I‘ION.
BULK TAPE ERASER and head demagnetiser, 200/250 v. A.C.,
suitable any aize spool, any type head, 35/-. Leaftet 8.A.E.
BATTERY ELIMINATORS. Output 9 v. D.C., tnput 200/250 v.
A.C. PP9, 100 Ma., 45/-; PP3, 15 Ma., 17/6. Leaflet 8.A.E.
CONDENSERS. Electrolytica. 5,000/50 v.. 15/-; 2.500/50 v.,
7/8; 5,000{12 v., 4/6; 1,000/25 v., 3/6; 500/330 v., 10/6; 200,
450 v., B/-; 100 x 200, 350 v., 5{-. Minimum postage 1/6.
LOUDSPEAKERS: SPECIAL OFFER.
make.
140/~
AUTOCHANGER: GARRARD 300. New stock to be cleared.
200/260 v. A.C., less cartridge. £6/10/-. .P. & P. 7/6.
RELAY. M!niature open type. Coil. 7.5 K., 15 v. 2.6 Ma,,
single pole changeover, /6
FLUORESCENT LOW VOLTAGE LIGHTING. Input 6. 12 or
24 v. D.C. Extepsive range fluorescent fittings and inverters.
Lists 8.A.E.
RADIOGRAM CHASSIS. Extensive range.

New stock. famous
Heavy duty. 12in. 15 watt. 80/-; 25 watt, 90/- 35 watt,
3 or 156 ohms. Postage all speakers 5/6 each.

S.AE.

S.A.E. all Enquiries please. Mail Order only
46 KENILWORTH ROAD, EDGWARE, MIDDX.
Tel.: STOnegrore 9314

THE MOTOROLA
SEMICONDUCTOR
DATA BOOK

® lists more than 10,500 semi-
conductors.
e includes data sheets for more

than 2,800 devices
to integrated circuits.

e has 16 edge referenced
for fast fact finding.

e 1,500 page hard bound for 40/-
including postage.

from diodes

sections

RADIO COMMUNICATION, by §. H. & P. §.

Reyner. 60/-. Postage 2/-.

PRINCIPLES OF ALGOL 60 PROGRAM.-
MING, by §. S. Collins & M. Almond. 18/6.
Postage I/6.

Inter. GEC. TRANSISTOR MANUAL. 18/-.
Postage 2/-.

COMPUTATIONAL METHODS & ALGOL,
by G. Bull. 32/6, Postage |/-.

RADIO RELAY SYSTEMS, by H. Carl. 65/-.
Postage |/6.

RADIO VALYE OATA. Compiled by ** WWwW,”
8th ed. 9/6. Postuge |/-.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
British and American Technical Books

19-2i PRAED STREET
LONDON, W.2
Phone: PADdington 4185

10 ALL

Manufacturers, Wholesalers, Importers,
etc. of the Radio and Electronic Indus-
tries

We are spot cash purchasers for all types
of redundant and surplus stocks.

Phone or write Hillside 2713
Stonegrove 7624
Broadfields Disposals Ltd.,
8, Broadfields Avenue,
Edgware, Middx

or
Mayco Products Ltd.,
21 Lodge Lane,

N. Finchley, N.12

SPECIAL OFFER!

ARMSTRONG,
GARRARD, and
other HI-FI1 UNITS,
3349 Deposit,
Bal.over12 months.
A.L. Stamford Ltd.
98 Weymouth Terr.,
London, E.2.

WW—157 FOR FURTHER DETAILS

TUITION

.E.R.E.,, Clt
ised I.C.

London. 5.W.11,

TUDY Radio,
world’s larges.

Clt{; & Gullds, ete.

with equipment. Al books supplied Write fi

prospectus _stating subject to I.C.S., Int

Parkgate Rd. (Dept. 442),

home-study organization. I.E.R.E

& Guilds and R.T.E.B. exams.; special-
. home-study course will ensure success;
for detalls of wide range of exam. and diploma courses
in radio, TV and electronics, also new practical courses
with kits, write to:—I.C.S. (Dept. xxx), Parkgate ?ldé

Televislon & Electronics with the

Also practical courses
or free
ertext House, |
London. S.W.11. [167

R, C & L BOXES

[ FEE—

CAPACITY 15pf to 111uF
RESISTANCE 0.1Q to 100KQ
INDUCTANCE 1mH to 10H

VOLTAGE DIVIDERS and
WHEATSTONE BRIDGES

LIONMOUNT & CO. LTD.

BELLEVUE ROAD, NEW SOUTHGATE,
LONDON, N.ll, ENGLAND.

Tel: Enterprise 7047,

WW—158 FOR FURTHER DETAILS

RESISTORS

Carbon film, low noise.
{- W. 10% 2/- doz. 15/- I00. Large quantities
+ W. 59 2/3doz. 17/3 |00. stocked
4. 7(2 to IOM!I your choice (no 5% intermediate

values).
TRANSISTORS

Over 100 popular types in stock including high power
100 Mc/fs. ft and small signal 8 over 500 min. Over
1,000 quick delivery types listed at lowest prices.

Examples 2N1304/5 .. each 4/3 BCI07 .. 7/-
ex stock.  2N2926 green .. 4/-  BCIO8 .. 6/3
Complementary matched pairs avaitable.
10°, discount on orders over £3

6 MANSFIELD PLACE, ASCOT,

BERKS.

AMERICAN
TEST & COMMUNICATIONS EQUIPMENT

AN/APN-9 Loran Rx.

AN/VRD-19 Mobile F.M. Txanscexvers
Freq. 152/174 Mc/s. :.O
Supply/V 24. Price £10.

AN JURC-4 & AN/URC-11
“ Handy-Talkies.”

AN/ARN-6 & AN/ARN-44 Compass Receivers.
AN/ARN-14 Power Supplies DY-66.
AN/FPN-13 X band Radar Beacons.
CU-168/FRR 2/32 Mc/s Antenna Couplers.

T-216/GR XTL Controlled Xignal Generator
225/399.9 Mcfs.

AN/USM-32 Oscilloscope.
TS-118/AP  RF. Wattmeters:
TS-27/TSM R-C Bridges.
TS-170/ARN-5 I.L.S, Test Set.

TS-175A/U  Freq. Meter 85/1000 Mc/s.
Price brand new £85.

25W.,
AN/PRC-6

TS-297/U Mutitimeters.
TS-382D/ U AF/RF Signal Generators, 20
cpsf200 Kkc/s.

TS-497B/UR Signal Generator 2/400 Mcfs.
TS-147A{UP Radar Test Sets.

TS-917A/CG (Stelma TDA-2) Telegraph Dis- i
tortion Analysers.

AN/UUR-13A 225/400 Mcfs. Receiver.

ME-22/PCM Decibel Meters-45/+25 DBM.

DuMont 241 5in Oscilloscopes Price £19/10/-.

Tektronix 541, 543 & 545 spare Tubes Type
5BHP2

A. Price £14.
% GENERAL CATALOGUE AN/102 1/- %

SUTTON ELECTRONICS

Salthouse, Nr. Holt, Norfolk. Cley 289,

You are interested
in Radio and
T.V.?>—Why not

PUT SOME LETTERS
AFTER YOUR NAME

You can rapidly qualify in your spare time
by means of an absorbingly interesting
Chambers Postal Course.
and highly personal training backed by a
“ SATISFACTION-OR-MONEY-BACK
Agreement.
thousands of successes.

We offer expert

Over 75 years’ experience . . .

FREE 100-PAGE GUIDE

Choose from hundreds of Courses—
Practical Radio (apparatus supplied),
Radio & T.V. Servicing, Applied
Electronics, P.M.G. Cert., City &
Guilds, R.TE.B, AMIERE,
Radio Amateurs Exam., etc.  Send
today for the informative 100-Page
Chambers Guide To  Success—
FREE. (Please state Career, exam.
or subject of interest).

Chambers
College

| (Dept. 855F) 148 Hoiborn, London, E.C.1.
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BUILDING A “SCOPE”

Indicator unit type 10Q53. One of the
finest units to appear on the surplus
market, modern manufacturer, 10.B.7.G
and 3.10, valves, built in E.H.T. unit
producing 3kV to @ modern version of the
5in. V.C.RR. 517 tube, brilliance, focus, x and
y shift. Controls on front panel, circuit
diagram supplied. Ideal for conversion
to an oscilloscope. Size of unit 7in.x 74in.

189in. long. Brand new in maker’s case.
60/- carriage 19/- Circuit diagram sold
separately, 3/9, i req.uired.

New Catalogue No. 17.
manufacturers surplus.
ponents, 3/- post free.

[Ra0i0 ONiP0L_ et 93 NORTH ROAD

Government and
Also new com-

"’emé’rﬁm &/ A us BRIGHTON w

65806 Z LY GOVT. ELEC TRICAL SURPLUS
WW—159 FOR FURTHER DETAILS

- = e =

DINSDALE MK Il AMPLIFIERS

Printed circuits and parts for mono and stereo
versions. Special new power amp. printed board
eliminates earth loop problems

Multlplex Decoder. 'Hi Fi News'.G. D.
Browne circuit with new P.C. board, all parts
available including coils. Parts for WW 20 watt
ameliﬁer including Driver Transformer. SAE for

1sts.
MULLARD 10W A.B.TRANSISTOR AMPLI-
FIER. SPECIAL CLEARANCE

Printed Circuit Boards to Mullard specification
fully drilled and fluxed. Price 4/- each or 7/- for
two post free.

Layout Diagrams 9d each.

List of other parts available sent with each order.

HART ELECTRONICS
321 Great Western Street, MANCHESTER 14

WW—160 FOR FURTHER DETAILS

WANTED

URGENTLY — FOR CASH

T-217/GR TRANSMITTERS
MB-1294/GR MODULATORS
R-278B/GR RECEIVERS
AND SPARES
(PART OF AN/GRC-27)

SUTTON ELECTRONICS
SALTHOUSE, HOLY, NORFOLK
CLEY 289

WIRELESS WORLD

SOUND SYSTEMS

AUDIO EQUIPMENT
MANUFACTURES

STANSTED, ESSEX.

Phone: STANSTED . 3132
WW—16f FOR FURTHER DETAILS

TWO-BOB PLANARS

ME101 NPN Silicon. Brand new, first grade,
guaranteed. Pc=250mW, JIcmax 100maA,
£=30-120 @ 1lmA. Cop 2.2 pF. fT=100-
Mc/s Veno 20V. 2/-. Also high gain version
8=100-200,2/6. Data supplied. Also 2N2926
from 3/6; 2N3702, 5/-; 2N3704, 6/-; 2N3705,
5/-;  2N3707, 6/-; 2N3983/T1407, 6/-;
AF10 10W Amplifier package 30,- in stock.
3d. stamp for list and data.

C.W.0. Mail order only. No C.0.D.

AMATRONIX LTD., 396 SELSDON RD.,
CROYDON, SURREY, CR2 ODE

Guilds, G.C.E

WW—162 FOR FURTHER DETAILS

ADIO officers see the world. Sea-going and shore

appointments. _ Trainee vacancies during 1967.
Grants available. Day and boarding students.
for prospectus.—Wireless College, Colwyn Bay.

LDERMASTON Court Postal Tralmng for

(Eng.) Part.tl AMIERE., AMSE., C

c

ands of passes.
all branches of Engineering, Building, Electronics, etc.

(including latest information on C.Eng.), write for 132-
interest.—British
151K).

147

page handbook-—free; please state
Instltute of Engineering Technology

(Dept.
Aldermaston Court. Aldermaston, Berks.

Stamp
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B.Sc.
ity &
preparcs you privately for high
pay and security as Technician or Technologist. thous-
For details of exams and courses in

HORTSMANN CLOCKWORK TIME SWITCHES, $A. onc on,
ouc olf position, complete with key and connection block, en-
cased in metal box. 30/-. P. 5/-.

10-WAY PRESS-BUTTON INTER-COM TELEPHONES in
Bakelite case with junction box handset. Thoroughly over-
hauled. Guaranteed. £6/10/- per unmlt.

20-WAY PRESS-BUTTON INTER-COM TELEPHONES in
Bakelite case with junction box. Thoroughly overhauled.
Guaranteed. £7/15/- per Unit.

WIRELESS SET No. 38 A.F.V. Freq. range 7.3 to 9.0 Mc/s
Working rauge } to 2 miles. 8ize 10; x 4 x 6iln. Welght 63ib.
Includes power supply 8lb.—andspare valves and vibrator
algo tank aerial with base. £6 per pair or £3 single. P.P. 25/-
ELECTRICITY SLOT METERS (1/- in zlot) for A.C. mains
Fixed tariff to your requirements. Buitable for hotels, etc
200/250 v. 10 A. 80/-. 15 A 90/-. 20 A. 100/-. P.P.7/6. Other
amperages available. Reconditioned as new, 2 ycars' guarnntee.
QUARTERLY ELECTRIC CHECK METERS. Recconditioned as
new. 200/250 v. 10 A. 42/8; 156 A. 52/8; 20 A. 57/6. Other

PADGETTS RADIO STCRE
Old Town Hall, Liversedge, Yorkshire

Tel. CLECKHEATON 2866
SUPERMARKET PRICES
TOP GRADE MYLAR TAPES. 7in. 8tandard, 11/8. L.P. 14/-.
7in. D.P., 19/6. 5in. 8tandard 7/9. L.P. 10/-. Poust 1/6 per tape.
12In Bpeaker with bujit-in Tweeter, 28/8. Post Paid.

GARRARD SP25. Deck complete with Mono Curtridge, £8/2/6,
plus Post and Insurance 10/-.

JAP Lapel Microphones, 5/-. Post paid.

JAP MINI METERS, eize 3}in. x 2in. SPECIFICATIONS:
1 Sensitlvity 1000 ohm per volt A.C./DC. D.C. voltage 0-12v.,
0-120v., 0-1200v. A.C. voltage 0-12v., 0-120v., 0-1200v. D.C.
current 0-lmA, 0-120mA. REBISTANCE 0-200 ohm. C:

available. 2 years' guarantee
TWIN GONG TELEPHONE, extension beils, 21/-,

P.M. MOVING COIL SPEAKERS, nn 9/6, 8in. 3 ahm 10/6.
Elliptical 7 x 4in, 3 ohm 10/6. P.P.

MOVINGG COIL HEADPHONES, (Jmmolx lenthel earpiece, 25/-.
P.P. 3/6.

S-BANK UNISELECTOR SWITCHES. 25 coniacts, alternute
wiping £2/15/-; 8 bank half wipe £2/15/-; 6 bank half wipe,
25 contacts 47/6. P.P. 3/6.

DESK PHONES. Biack Bnkelue cuses compiete with hand set.
and internai bell, 42/8. P.P. 6/-.

HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
0-999, 25/50 v. 1.C.  Blze - x1x1in.
Single coil 5000, 8/8. P.P. 3/6.

EX GOVT. BALANOED AR‘VIATURE THROAT MIKES complete
with plug, new, 7/8,

[DESK PHONES. Various types in stock. Final End

Ex-Govt
Single cofl, 2,3000

Belectors.  Relays, varlous also 19 Reccivers in stock.
All for callers only.

with Test Leads and Battery, 32/8. Post paid.
JAPPERSONAL EARPIECE smallor lnrgc plug, 1/11. Post paid.
TOP GRADE DIODES, 3/- d07 Post p.nld

23 LISLE ST. (ocer 299) LONDON W.C.2

Glosed Thursday 1 p.m. Open all day Saturday
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110/230 v. A.C., 45/-.

P.P. 5/-.

RE-SETTABLE HIGH SPEED COUNTERS. ({3 x | x 3in.),
4 digit. 12/24/48 v. (state which), 8/6 ea. P.P. 2/6.
HIGH SPEED MAGNETIC COUNTERS. (4 x 1 x lin.), 4
digit. 12,24, 48 v. (state which), 6/6 ca. P.B, | /.
SANGAMO GEARED MOTOR. | r.p.m. 240 v,, 27/6 ca.
COPPER LAMINATE PRINTED CIRCUIT BOARD. (84 x
54 x %in.), 2/6 sheet. 5 for 10/-.

BULK COMPONENT OfFERS
100 Capacitors {latest types), 50 pf. to .5uf.
250 Carbon Resistors, § and § watt (transistor

WOODS Sin. FANS (new, boxed).
[

type).
250 Carbon Resistors, § and | watt.
150 Hi-Stab. Resistors, }, 4 and | watt.
{ 100 Capacitors (ceramic), 2 pf. to 1,000 pf.
l ANY ITEM 10/-. £2 THE LOT.

VENNER LIGHTWEIGHT ACCUMULATORS.

14 x %in.), 2 volt 1.5 a.h,,

charging inst.).

SEALED RELAY. 4c/o, 6/12v., 45 ohm, 6/- ea. P.P. 1}6.

SEALED /RELAY (G.E.C). 2 c/o., 6701), 24 v., 6/- ea.
P.P. /6

TRANSISTOR CIRCUIT TESTER. Tests audio output,
with built-in | kefs oscillator and 0.25 v. { a. power
supply. £7/10/-. P.P. 15/-.

TELEPHONE MANDSET (Latest type), 15/- ea. P.P. 2/6.

AMPLIFIED TELEPHONE HANDSET. Latest type with
built-in transistor amplifier and volume control,
35/-. P.P. 2/6.

TRANSFORMERS. 50 v. at 5 amp., 35-0-35 volt at | amp.
25/-. P.P. §/-

MOYING COIL HEADSET AND MICROPHONE.
P.P. 2/6.

(I oz.,, 1} x
12/6 ea. (with electrolyte and

10/~ set.

/6.

¥ 3000 " TYPE RELAYS. 10 for 25/-. P.P. 2/6.

OSCILLOSCOPES. Cossor 1035, £22/10/-. P.P. £2/10/-.

LUSTRAPHONE MOVING COIL MICROPHONES. Type
VC 152, (New, boxed.) Low or high impedance,
87/6 each. P.P. 2/6.

UNISELECTORS. 8 bank, 25 way, 50 ohm.
boxed), 50/- each.

PRECISION RESISTORS, .i% 10/~ doz.
dard values included.)

VITREOUS W/W RESISTORS. 5%. 25 for 10/-.

SOUND-POWERED TELEPHONE HANDSETS, 12/6 each.
P.P. 2/6.

TRANSISTORS (New marked stock). OC 44/45/71/81/
81D/83, 3/- ea. 4 for 10/-. BCY34 5/-, BSY25 10/,
BSY2¢ (46 25323 7/6. GETII5 (matched pair), 15/
28721 10/-, OC 16/24/25/28/29/35, 10/~ cach.

DIODES. SXé632, SX781, 2/- each. 20/- doz.

400 P.L.V. 3+ A. (unmarked diodes), 20/- doz.

SILICON CONTROLLED RECTIFIERS. BTYS87 (l00R),
100 p.i.v. 12 amp. 15/-. BTY94 (I150R), 150 p.i.v.
16 amp. 20/-. 2N683, 100 p.i.v. 16 amp. |5/~

SILICON CONTROLLED RECTIFIERS. CRS 1/30 (360 p.i.v.
| amp.), 7/6. CRS 3/40 (40C p.i.v. 3 amp.}, 10/- ea.

SPEAKER BARGAINS, EM.I. (13 x 8in,) with double
tweeters, |5 ohm, 65/, P.P. 5/-.

As above, less tweeters, J or |5 ohms, 45/-. P.P. 5/-

Fane 12 in., 20 watt, with tweeter (15 ohm), 95/-.

{New and

(Severat stan-

P.P. 5/-.

CONNECTORS. 13 WAY "IN LINE " gold plated pins,
4/6 pair. P.P. 6d.

SILICON BRIDGE UNITS. GEXS41, 80 p.i.v. 10 amp. 37/6.
E11BD-RC, 100 p.i.v. 10 amp. 37/6. GA3I-A

(germ.), 200 p.i.v. 2 amp. 20/-.
PHOTOFLASM ELECTROLYTIC. 2,000uf. 275 v., t7/6 ca.

P. 2/6.
ELECTROLVTICS 100uf, 60 v. 3/6: 200uf. 250 v. 3/6;
100 400;:6. 275 v. 6/6; 500uf. 100 v. 4/-; 1,000ui.

50 v. 5/-; 3ooom 100 v. 7/6; 5,0005f. 50 v. 7/6.
P.P. 2/6 in
“ YINKORS.” LA 2403/2405, 6/- ea. P.P. 6d.

COMPUTER BOARD. Containing 6 transistors Al672
(2N 706) and 18 diodes HG1078, 10/~ each.
SAMWELL & HUTTON WOBBULATORS. Type 42B, £45.

P.P. 50/-.

VOLTMETERS, METAL-CLAD. (6in., edgewise mirror-
scale.) New, boxed. 11-0-11 and 110-0-110 v. D.C.
{f.s.d. 250 micro/amp.), 75/-. P.P. 7/6.

TELEPHONE CONNECTING WIRE (internal).
:wnsted 250 yds., 25/~ coil.
ductor).

E.M.L. 3794 WAVEFORM MONITORS (Trolley mounted),

5.

STEREO OUTPUT AND BALANCE METERS.
20 watts into 3/8/15 ohm, £10 ea.
ELECTRIC SLOT METERS (I/-), 25 amp. L.R. 240 v. A.C.,

85/- ea. P.P. 5/-.

Twin
P.P. 5/- (copper con-

200 mW. w0

QUARTERLY ELECTRIC CHECK METERS. 4C amp. 240 v.
A.C,, 20/- ecach. P.P. 2/6.
TELEPHONE HAND MAGNETOS (70 v. A.C). Trade

enquiries welcomed.

All Goods Previously Advertised Still Available.

PATTRICK & KINNIE

81 PARK LANE, HORNCHURCH, ESSEX
Tel.: ROMFORD 44473
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-WE OFFER a large range of Patterns of

TRANSFORMER LAMINATIONS

in RADIOMETAL, MUMETAL and H.C.R.
Stocks of most patterns available.
Please send for list.

AVAILABLE "C” & "E” CORES,

CASE AND FRAME ASSEMBLIES

J. BLACK

44, GREEN LANE, HENDON, N.Ww.4
Phone: SUNnyhill 1855 & 3033.

ALSO

WW—163 FOR FURTHER DETAILS

WORLD RADIO & TV. |

HANDBOOK 1367 ED. 32/-

By JOHANSEN. Postage |/-

Transistor Transmitters for the Amateur

by Stoner. 21/-, P. & P. {/-.

Electromc Motor Control by Lytel. 30/,

P. & P. 13,

Basic Plezoelectncny by Shields. 20/-, P. & P. !

Radio Valve Data, new 8th ed. by Wireless
World. 9/6, P. & P.

Transistor Substitution and Specification
Manual, 1967 by Techpress. 2l/-, P P. t/-.
:-;Eiv-Fi Year Book, new 1967 ed. 15/-, P. & P.
ABCs of Silicon Controlled Rectifiers by
Lytel. 16/-,P. & P. |/-

Rapid Servicing ol Transistor Equipment
by King. 30/-, P. & P. I/3.

Where possible 24-hour service guaranteed

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT ST., LONDON, W.C.2

(Leicester Square Tube Station)

TRAIN TODAY

FOR TOMORROW |

Start training TODAY for one of the many
first-class posts open to technically qualified
men in the Radio and Electronics industry.
ICS provide specialized training courses in

HAMMER"’E HAMMER PATTERN BRUSH PAINT
FOR PANELS, METALWORK. ETC.
3/6 tin @ just brush on @ withstands 150°C, oil, water etc.

COLOURS: Blue, sllver, black or bronze. 2} oz tins, 3/6. 4 pint 7/8.
1pint 15/-. }gallon35/-.* 1gallon58/-.* Carr.upto5/-,9d,up
to 10/-,1/9, over 10/-, 3/-. *Bent by road.

From component shops or dlrect from the manufacturer.

FINNIGAN SPECIALITY PAINTS (W) Mickley Square,
Stocksfield, Northumberiand. Tel: Stocksfield 2280] |

all branches of Radio, Television and Elec- |
tronics—one of these courses will help YOU |
to get a higher paid job. Why not fill in thei

Ww—164 FOR FURTHER DETAILS

coupon below and find out how?

Courses include:

® RADIO/TY ENG. & SERVICING
@ AUDIO FREQUENCY

@® CLOSED CIRCUIT TV ’
® ELECTRONICS—many new courses
@ ELECTRONIC MAINTENANCE

® INSTRUMENTATION AND
SERVOMECHANISMS

@ COMPUTERS
® PRACTICAL RADIO (with kits)

® NEW PROGRAMMED COURSE ON
ELECTRONIC FUNDAMENTALS

Guaranteed Coaching for: ]

@ Inst. Electronic & Radio Engs. |

SPECIAL OFFER

§ watt S.T.C. 300 Mcfs. N.P.N. Silicon Planar
100%, Transistors. Limited stocks, £1 for six, with
data.

3/- each. OC44, OC45, OC70, OC7I,
OC8iID, OC200, GET16, GET20.

ZENER DIODES

3.9v.t026v. all votrs BETWEEN § w. 3/6, |.5w.5/=,
7 w. 6/- each.

4/- each. AFi14, AFLI5, AFll6, AF117, OCIT70,
OCI71.

ocst,

Send 6d. for full lists:—inc. S.C.R., Zeners, etc.

CURSONS,
78 BROAD STREET,
CANTERBURY KENT

@ C. & G. Telecom. Techns’ Certs.
® C. & G. Supplementary Studies.
® R.T.E.B. Radio/T.V. Servicing Cert. |
® Radio Amateur’s Examination [
® P.M.G. Certs. in Radiotelegraphy

@® General Certificate of Education

- Start today - the ICS way
INTERNATIONAL |
CORRESPONDENCE SCHOOLS
Dept. 230 Parkgate Rd., London, S.W.11I.
Please send FREE book on
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O
O
: ese AIR ALY

CRACK

or BL A I A

Yukan Aerosaol spraykit contains 16 ozs. fine quality

durable easy instant spray. No stove baking required.

Hammers available in grey, blue, gold, bronze.

Modern Eggshell Black Wrinkle (Cra(kle) altat 1411

at our counter or |5/1}, carriage paid, per push-

button self-spray can. Also Durable, heat and water
resistant Black Mazt finish (12 oz self-spray cans
only) 13/11 urrnagz paid.

SPECIAL OFFER | can plus optional transferable

snap-on trigger handle (value 5/-) lor 18/1), carriage

Paid,Choice o1 1 selfspray plain colours ana primer

(Motor ear quality) also avaitable.

Please enclose cheque or P.O, for total amount to @

YU KA N \ Dept. Wwii. *

307a EDGWARE ROAD,
LONDON, W.2.

Open alf day Saturday. Closed Thursday afternoony.

e

O PRO £

2 o A
13
Other Yukon Airf
Drying Acrosols
include:

Zinc Chmma!:
Primer.

Clear Locquer.
Anti-Tarnish
Gold

and Metallic
Finishes.

DINSDALE HIGH QUALITY AMPLIFIER
Complete sets of Metalwork, engraved Front Panels,
Printed Circuits and all Ist grade specified Components
for Mono and Stereo Units. Ancillary Equipment.
Comprehensive lists available.

Send 6d. in stamps for lists

MALVYN ENGINEERING WORKS

Engineers to the Radio and Electronic Industries
7 CURRIE STREET, HERTFORD, RTS.

TELEPHONE: HERTFORD 2264

MANUFACTURERS OF ELECTRONIC EQUIPMENT
Can we assist you by manufacturing Control
Panels, Assemblies, Sub-Assemblies. Long
or short runs. Quality guaranteed.

Rock & Taylor. Ltd., Hayes Lane Trading
Estate, Lye, Worcs. Tele:- Lye 2807/2822

NYLON P.T.F.E.

ROD, BAR, SHEET, TUBE, STRIP, WIRE
No quantity too small.  List on application.
BRASS - COPPER- BRONZE
ALUMINIUM - LIGHT ALLOYS
STAINLESS STEEL
H. ROLLET & Co. Ltd.
Howie Street, S.W.l|. BATtersea 7872
ALSO AT LIVERPOOL, BIRMINGHAM.
MANCHESTER, LEEDS. GLASGOW
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WANTED. Your redundant or surplus stocks of
Transformer Laminations, ' C* Cores, Enamel
Copper Wire, Transistors and Diodes.

GOOD PRICES PAID.

J. BLACK
44 GREEN LANE, HENDON, N.W.4.
Phone: SUNnyhill 1855 & 3033.

WW—167 FOR FURTHER DETAILS

TArE ReCORDERS FOR
RESEARCH, INDUSTRY AND
PROFESSIONAL AUDIO
single and multichanne!
8CORWELLLANE, HILLINGDON, MDX.

HAYes 356}
FOR FURTHER DETAILS

WW—168

A 59/11d COMPUTER FOR FUN?

Not exactly. DIGI-COMP is a model working mechamcal digital
computer that you for blnary cal ogical
problems, and games, such as nim. The basic Instruction Manual
was written with eleven-year-olds in mind, while the Advanced
Booklet analyses all the problems and discusses them in terms of
boolean algebra and symbolic logic—then you can write your
own programmes for DIGI-COMP. Money-back guarantee.
Free component replacement service. Bend 59/11 (or £3/10/6
to include the Advanced Bookiet), or write for details to :—

I-COR SYSTEMS (Digital Projects)
18 Stamlord Hill, London, N.16

WW—169 FOR FURTHER DETAILS

TRANSISTOR BARGAINS
3/- each: 0C44, OC45, 0C46, OCT70, OC71, OCT2, OC75, OCT6, '
0C78, 0C78D, OC81, OCSID 4/- each: AF114, AF115, AF116,
AF117, AF118, AC126, AC127, AC128, OC170, OC171, OC172,
4/6: AF119, OC169, OC84. 8/-: AC107, OC23, OC28, OC28. All
the above are lully tested and guaranieed. Also available un-
tested unmarked Transistors, 60 for 10/-.
for Q Orders on request.

A. MARSHALL & SON

(Dept. W.W.4),
28 Cricklewood Broadway, London, N.W.2
{ . Tel. No. GLA 0161
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NEW MULLARD TRANSISTORS
0C71 &/-; OC72 7/6; OC81D 6/- 0081 6/- AF115 8/-;
AF114 8/6 0C44 8:-; 0C4b §/- oc17 170 8 8;
AF1177/-; ‘0026 12/6; AD140 5'—,003515/- Bolderslls

ARDENTE TRANSISTOR TRANSFORMERS

D3035, 7.3 £T: 1 Push Pull to 3 ohms for OC72, OC81. .11/~
D3034, 1.75: 1 CT. Push Pull Driver for 0C72, OC81..11/-
D3058. 11.5: 1 Output to 3 ohms for OCV2, OC81 11/-

TRANSISTOR MAINS ELIMINATORS
Famous ¢ Power-Mite 9 volt. Same size as PP9 45;_
battery. Fully smoothed, 150mA full-wave cireult,
POWER PACK 9v. 300mA fulj wave. Fully smoothed 45/-.

WEYRAD P50 — Transistor Coils
RAZW Bin. Ferrite Aerial
with car aerfal coil. ... |

Spare Cores ... . 6d.
Driver Trans. LFDT4 /8
Printed Circuit PCAl 9/6
J.B. Tuning Gang ...
Weyrad Booklet

80 obm Coax 6d. ya.

12/6

VOIume Controls

Long Spindles, Midget Size Seml air - spaced  Cabdle
5 K. ohms to 2 Meg. LOG or 0 yd, 17/6. 60 yd. 24/-,
LIN, L/S 8/-. D.P. 7-. FRINGE LOW LOSS 1 6
STEREO L/S10/6. D.P.14/6 | Ideal 625 lines. /
PANEL SOCKET 1/-. LINE SOCK-

COAXIAL PLUG 1/-,

ETS 2/-. OUTLET BOXES. SURFACE OR FLUSH 4/6,
BALANCED TWIN FEEDERS 6d. yd.. 80 or 300 ohms.
TELESCOPIC CHROME AERIAL. 8in. extends to 23in. 6/6.

FULL WAVE SELENIUM RECTIFIERS:
2, 6 or 12v. outputs, 13 amp., 8.9; 2 2. 11/3; 1 2., 17/8,
CHARGER TRANSFORMERS. P, & P, 2/8, lnput 200/250 v.

" 1967 GRAM
CHASSIS

Post 5/-.

Flve Valves: ECH81, EF88,
Long, Med. . Short, Gram. EBCS1. EL84, EZ80.
12-month guarantee. A.C. 200-250 v. Ferrite Aerial
5 watts 3 ohms. Chassis 13}in. x 7in. x 5in. dial size
13in. x 4in, Two Pilot Lamps. Four Knobs. £1o 10
Aligned calibrated. Chassis isolated from mains =

DE-LUXE STEREO GRAM CHASSIS, VHF, MW, SW

Three Wavebaunds:

19-50 m, SW 60-180 m. Magic eye, push bat-
tons, 8 valve plus rect. Size15x 7}’x @in. high £1 9‘19
HIGH GAIN TV. PRE-AMPLIFIER BAND I B.B.C.

Tunable channels 1 to 5. Gain 18 dB. ECCB4 valve. Kit
price 32/8 or 55/- with power pack. Details 6d. BAND
III I.T.A.—same price. Tunable channels 7 to 13, Band
T or II. Coils and circuits only. 8/6. Chassis 4/9. B.B.0.2
Super Booster, UHF Transistor Model ready made 76/-.

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 24n. sides,
7 x 4in., 5/6; 9x7in., 6/8; 11 x3in., G/G 11x7m . 7/8;
13 x 9in., 9/6; 14 x 1lin.. 12/8; 15 xlAlu.

ALUMINIUM PANELS 18 s.w.g. 12x 2!11. 5/6 14x 9in,
4/6; 12> 8in. 3/6; 10x7in. 29; 3 x6in. 2/-; 6xdin. 1/8.

80 ONLY — SANGAMO 3IN. SCALE LABORATORY
MOVING COIL METERS. 100 Microamp/250 microamp
movements etc. 55/- each. CALLERS ONLY.
FM TUNER 88-108Mc/s.  Six Transistor. Suoerhet
Ready built, Printed eircuit. Calibrated slide £8 10
dial tuning., Size 8x 4> 2iin. E
3-WATT QUALITY AMPLIFIER 4 Transistor /.,
Push-pull. Ready built, with volame control. i
#RADIO BOOKS+ (Postage 9d.)
Radio. TV Valves, Diodes. Transistor equivalents....10/8
High Pidelity Speaker Enclosures and Plans. L=
Transistor Superhet Commercial Receivers .. .7/8
Mullard Audic Ampliter Manual...... .8/8
Radio Valve Guide, Books 1,2,3,40r5..... each 5/-
Practical Radio Inside Qut......... . ... 4/8
Transistor Audio Amplifier Manual .3/6
Shortwave Tramsistor Recelvers.. -5/~
Trapsistor Communication Sets. B/~
International Radio Stations List.......... -2/8
Modern Transistor Circuits, for Beginners. .76
Sub-Miniature Transistor Recelvers... -5/
Wireless World Radio Valve Data........... .9/8
At a glance Valve equivalents...... .8/~

RESISTORS Prelerred valnes. 10 ohms to 10 meg.

0 Bd.; 2 w. 1/-; § w. 10% 6d.
BIGE STABILITY l"(, 2[- Preiemd values, 10
ohms to 10 meg. Ditto 6"{,. 10 o)um to 22 meg. 84,

5 watt: .5 to 8.2 ok 1/8
10 watt WIRE-WOUND RESISTORS 18
15 watt 10 obms to 6,800 ohms 2/~
10K, 15K, 20K. 25K, 68K, 10W. . 3f-

’VIAINS DROPPERS. Midget. Wlth sllders.
,1K.,023a.,1.2K,, 0.152.,1.5 K B/-.
I.INF' CORD 100 ohmn it._twin plus resistance 1/~ it.

WIRE-WOUND a-wu'r WIRE WOUND 4 WATT

Yor charging at 2, 8 or 12 v.. 1} amps.. 15/6; & amps., 17/6; |
4 amps., 25/-, Circuit free. ‘Ammeter 0 to 5 amp., 10/8. fIaEttL%‘s\ug':Eactoo'lRoEm ';:gA;eElrukArCEL;FUIYES?
MOVING COIL MULTIMETER TK 47 6 200-250v. A.C, tapped input. Chassis size 8 21 x 4in. high.

0-1,000 v. A.C.D.C., ohms 0 to 100k, eto. / Gold/Walnut knobs. Volume and Tone controls on separate
MOVING COIL MULTIMETER EP10K. 79 /6 Polished Wood Panel 6 x 2in. Brand new wlt 78 6
0-1,000 v, A.C./D.C.. okms 0 to 3 meg. etc maker’s guarantee, Bargam price, P. & P

EP20E,
0-2,500 v. D.C, 20,000 ohms per volt, 0-1,000 v. A. 0.
Obhms 0 to 6 meg. 50 Mlcronml)s full scale,

99/6

POTS.
Values 10 ohms to 30K, 3/3.
Carbon 30 K. to 2 meg., 3/-.

Miniature T.V. STANDARD SIZE POTS.
LONG SPINDLE VALUES
50 OHMS to 100 E., 7/8.

ALL PURPOSE TRANSISTOR PRE- AMPLlF‘ER
Gain 14:1, 250v. or 9v. output, Ready built with Ma Metal

YALVE HOLDERS,
BSA, B8G, BOA Moulded 9d. Ceramic 1/-
anve base plugs B7G, B9A, Int, Oct.

Int. Oct. 6d. Mazda Oct. €d.; BIG
. B7G, BSA cans l(-
3.

TV REMOTE CONTROL

For PHILIPS 19TG111A, 1214,
A, 142A, 23TG111A, 113A,

121A, 131A. STELLAST1033A,
39A, 43A, 53A. COSSOR BULK TAPE
CT1910A, 21A, CT2510A, 21A ERASER AND
31A. PHILIPS Price 3 gns. RECORDING HEAD
Our Post
o, 12/6 5 DEMAGNETISER
Brand New, lnclndes 11it,
7-way cable. MULLARD OASl 200,250 v, A.C, Pos'35l
2 pots, 3 switekes, 5 resistors. Leaflet S.A.E. 2/6

RETURN OF POST DESPATCH

_Written guarantee with every purchasc.

input transformer Jor Mikes. Pick-Ups, Tuners 15/_
Instructions and cirenit supplied. Post 2/8.

THE INSTANT

C.R.T. BOOSTER TRANSFORMERS

for heater cathode short or falling emission. 25% and 50%
BOOST. 200/250v. A.C. input,
VOLTAGE REQUIRED, 2 or 6 or 13 v. Post 6

STATE TUBE

15/6

EXTENSION LOUDSPEAKER
In tough cream plastic cabinet with 201t,
lead and adaptors. i
radic intercom. mains radio, tape re-
corder, ete. 3 to 15 ohm matching.
Size: 71 x5,

Post and Packing 1/6 unless otherwise stated. C.0.D. 5/- extra.

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON

(Export—Send remittance and extra postage; no C.0.D.) (Buses 133, 68 pass door).

BRAND NEW QUALITY

For ampy transistor

3in.

30/- 56T

Full List 1/-. CALLERS WELCOME

S.R. Stn. Selhurst. Tel. THO 1665
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P.O. TYPES 3000 AND 600

RELAYS

SPECIAL OFFER QUICK DELIVERY

Complete and guaranteed relay with any coil value

up to 4,000 ohms, with the following light duty silver

build-ups:—

| MK or | BK or | C/O, 7/6 each.

2 MK or | MK and | BK or 2 C/O or similar, /- each.

4 MK or 4 BK or 4 C/O or similar, 10/6 each,

4 MK and 4 BK or é C/O. 12/6 each.

With higher value coi

Up to 5,000 ochms, add Up to 10,000 ohms, add 2/-.

Up to 22,000 ohms, add 3/-. With twin coils, add 2/-.,
The lowest prices in the trade.

Postage and packing etc. 2/- per relay.

COILS—most coil values in stock from 2/- each.

| ELECTRONIC

INSTRUMENTS & EQUIPMENT
Designed and Manufactured to order.
General Electronics including Timers,
Counters, Programmers, Tape Recording.
Consultations and Estimates free and without
obligation. Box No. 5031 cjo **Wireless World "'

INGSTON-UPON-HULL Education
College of Technology, Principal E. Jones. M.Se.,
F.R.1.C.
FULL-TIME courses for P.M.G. certificates and the
radar maintenance certificate. also in electrical and
electronic engineering.—Information from College of
Technology. Quesn‘s Gardens. Kingston-upon-Hull.

Committee, |

=

The PUNCH
W you /‘M 0/

HOLE PUNCHES

ALSO RELAYS BUILT TO YOUR SPECIFICA- Instant T
T!ONS AND REQUIREMENTS 1154 HECARL i
OUR NEW SERVICE—Your own Type 3,000 Relays V and Radio, City. & Guilds. R.T.E.B. Certs., etc., g lamete oo .. . 610 ca,
repaired and rebuilt to order. on * satisfaction or refund of- fee*’ terms, thous- crew-up Type
ands of passes. For full details of exams and home 15/32in. diameter Toggle switch .- 86 ea.

“SIEMENS HIGH SPEED RELAYS training courses (Including practical equipment) in alf pll1g . o 8/6 ea,
50/50 ohms, 6/6 each; 250/250 ohms, 7/6 each; 500/ branches of radio, TV, electronics, etc., write for 132- jin. " B7G oo Y- ea
500 ohms, 7/6 each; 850/850 ohms, 7/6 each; 1,000 + page handbook—free; please state subject.—British in, e BBA, B9A .. 9/6 ea.
1,000 ohms, B/6 each; 1,700/1,700 ohms, 10/6 each. Institute of Engineering Technology (Dept. 150K), | ﬁln . = .. .. 10/2 ea

Postage and packing 2/' per_relay. Aldermaston Court, Aldermaston Berks. 148 Iff“' " = o9 3 :?/: G
S.T.C. SEALED RELAY i : jat. Octal .. . IJ§4 o,
700 ohms, 2 C/O, 4184 GD 10/6 each. P. & P. /6. CAPACITY AVAILABLE Ig;:“ ’ g ey o % 18/2 ::.'
GE.C. SEALED RELA IRTRONICS. Ltd.. for coll winding, assembly and Gin > . 2 " 180
Send for lists and details, f’Om 7/6 each. P. & P. 1/6. wiring of electronic equipment, transistorised sub- IJ |§:g ,': B9G ; ZI;; i::
CO-AX CHANGE-OVER RELAYS : unit, sheet metal work.—3a, Walerand Rd., London, |’ 1din " ot .. 24/4 ea.
Ex Air Ministry: Switch unit type M 0F/166. Encased S.E13. Tel. Lee Green 1706. 107 | 24 in. . Meter . .. 33/2 ea.

3 6

in metal box with appropriate sockets. 12 v. D.C.
5

operation, 15/- each. P. & P.
DYNAMOTORS. Made in US.A. 27 v. D.C. input,
285 v. D.C. (120 mA) output. 15/ each. P. & P, 6/-.
ROTARY TRANSFORMERS. 12 v, D.C. input,
250 v. D.C. output (approx. 35 watts). ldeal for
operating shavers and other universal mains appliances
in your car, caravan or boat. 30/- each. P. & P. 7/6.

WRITE, CALL OR 'PHONE:

DEPENDABLE RADIO SUPPLIES

12 TOTTENHAM ST, LONDON, W.I
LANgham 7391 | min, Goodge St. Station.

BARGAINS ! BARGAINS !

Ex. Government Equipment.
Ail items available as previously
advertised. Complete List 1/- (S.A.E.)
A. J. THOVIPSON (Dept. W.W,)

Eiling Lodge, Codicote, Hitchin, Herts,
Tel: Codicote 242

Complete Set £9
No extra charge for postage and packing in the
U.K

Tompkins & Longman

237 GIPSY ROAD,
WEST NORWOOD,
S.E.27
Tel.: Gipsy 5000

WW—170 FOR FURTHER DETAILS
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4-STATION INTERCOM
=i T

new 4-Station Transistor Intercom system
(1 master and 3 subs), in de-luxe plastic cabinets
for desk or wall mounting. Call/taik/listen from
Master to Subs and Subs to Master. Operates on
one 9 v. battery. Onjfoff Switch. Volume control.
ldeally suitable to modernise Office, Factory,
Workshop, Warehouse, Hospital, Shop, etc., for
instant inter- departmemal contacts. Complete with

3 connecting wires, each 66ft. and other acces- L F 60ft. connecting lead. Battery 2/6 extra. Read
sorics. Nothing else to buy. P. & P. 3/6 in U.K. 169 Kensington High Street, London, W .8 operate. P, op 2/6 in UK Joendi, emly
WW—172 FOR FURTHER DETAILS
INDEX TO ADVERTISERS
Appointments Vacant Advertisements appear on pages 113-123
. PAGE PAGE PAGE
ACCCSS‘E?UIi\XfmenE Coi fi;(d. ........ g(Z) l;:erranu, llx‘tst-d' .................. o % Pye Telecommunications, Ltd. ........ 11
Acoustica g. Co, Ltd. ............ errograph, Ltd. .................... ;
Adcola Products, Ltd. ........ 63, Cover iii Finnigan Speciality Pam(s, ISt . .| 1. 128 Quartz Crystal Co., Ltd. .............. 124
ADS. Relays, Ltd. .................. 1;1; Fractional Motors, Lad. ................ 56 %g?l finsté-;xmems, Ld ............ 36, 37
PACISTE BRI .. L G.E.C. Electronics, Ltd. .............. 0 or ectronics, Ltd. ............
Advance Electronics, Ltd. ............ 47 G& Bms'e&{;’dio;’ Lid. 1(8]9 Radio & T.V. Components (Acton), Ltd. 107
Akurate Eng. Co., Ld. .............. 124 Genevac, Ltd. ....... 20 Radiatron. b .. L. .. TR 42
ﬁm:t]x;%\;x L R l%‘g g}adsmnlf %dg i gz Eg:g %o'g;/(;ng;:vnscg:,c ig‘lli‘sit's 4444444444 1297
Iz . aser, L. 0., Lid. "77 124 | Radio Component Specialists ..........
Anders Elec(romcs, ) 7. 26, 35 Go(fgmm’ Industries, Lid. 43, 44,145 Radio Exchange Co., The ............ 94
ANNSIVESKe SIStdANE, . ... ... ... 12, S8, 59 Goodwin, C. C. (Sales), Ltd. - Radlospares, ) 17 RS 124
QPT E]e%“::{x?lcs’l.llr‘ild -------- ;; Grampian Reproducers, Lid. .......... 12§ %alfg(, R, Radic i llgﬁ
SO A i d Hanover Fair ....................,.. 30 | Rank-Wharfedale Ttd TS
’Rf;&;‘(l’“xﬁali;‘d' : Z gangs Ii:)lectronics (London), Lid. ..... l;g ﬁ:;‘é;%‘;ggﬁg:}g;’ Iitt?:l """"""" 16, 22
SO 2k v g arris, P. ... ..o o oo A ey
ﬁud“‘i‘ g B, Lud. . 12; Hart Elcctronics . ... ... L.o127 g::&e;ngsgxno """""""""" gg
P G ERLEER T - - s Harversons Su lus Co Lid. ... 97 A gkl ey
Avonlea Tool 46 P Reproducers & Amplifiers, Ltd 30
vonlea Tools .................... Baa Henry’s (Radio), Ltd. ...... ...... 100. 101 R P s e
Batey, W., & o. ............._... . 3 | Howells RadiorLud. ...\ 6 | Reek % ™Fayler, Lad 11
Belling & Lee, Ltd. ooovooiveeinnnn.n 71 H.P. Radio Services, Lid. ..... 89 Rollet. H., % o, Lid. ..
geri)tliy SAcousn%COrpn D 0% 7 P 122 }lige Books Ltd. .................... 58, 94 R.S.C. Hi-Fi Centres, Ltd.
i-Pa emiconductors ....... 0o S, 128
Brenell Engineering Co., Lid. 62 I.M.O. (Electronics), Lid. 95 ga}ford Elegr Inst. Co., Lud.
Britain, Chas. (Radio), Ltd. . . 85 Industrial Instruments, Ltd. 40 P lis3 I e LRSS
Birmingham Sound Reproducers, Lud 50, 51 Instructional Handbook Supplles ...... 125 Samsons T( dec(ror&cs), Lud.
glncijl?, i B e 1%_!; International Correspondence Schools 51, 128 S;‘;‘:‘Cemec';w':] In; G R 13
radley, . o LT R P, John's Radio ...... 125 Sil d. S SRR
BRIS03IE & e i2g) (| BES Rt R EIEEEREEREEEEIREE: - | 8 flentbloc, Lad. ... ............. o O
. KGM, Lud. ........... ... 42 Sinclair Radionics, Lwd. ............ 82, 83
e @ Keyswitch Relays, Ltd. ................ 73 SME., Lud. ... .00 i
Britec, Ltd. 3 Ilfollfctncl,1 L,ltcL 4444444444444444444 24 gml$ 'G. EV éRadll‘O)& Led. .......... 90, 31
e of  Ensineerineg  Teck i asky’s Radio, Ltd. ............ .. 86, 87, 88 mi o, Lud. .............. . 0
B';l“‘,ﬂ;‘gy“‘“‘_"“ff SN Lech- Leak, H. 1., & Co., Ltd. . ... . ... 78l Sy o Dot i o3I !
Broadfields  .......................... 126 L At (I, e e A gg‘;g‘;l .t E A
ee Electronics, Ltd. ................ 84 | Special Product Distributers ..........
g LR = Levell Electronics, Lid. ... 0.1l 00" 3 Stamford, B T i S 126
B. S. Radio & Blecti-{c'ai 'S'{o'r'e """" 105 Lewis Radio Co. .................... 112 Starman Tapes ...................... 112
Bulgin, A. F., & Co., Ltd = I.idit 151 Light Soldering Developmems, Lid. .... 46 Standard Telephones & Cables, Ltd. Cover ii
il o BCR ST T S A 26 e R e 38 P, D - o Josonoosaakagio, o B
ionmount & Co., Ltid. 126 Sutton Electronics . ............... 126, 127
Cannon Electric Lid. ..... 51 London Central Radio Stores 127 Tannoy, Lid. 123
Carr Fastener Co., Ltd. 28 Lustraphone, Ltd. ......... 62 Taylor ’Electrical Inst. '(';'o' o b - 3
gﬁf“ﬁ’"’ (I:‘tﬁj AAAAAAAAAAAAAAAAAAAAA 4; I&‘yons, Claude, Ltd. 55 Technical Trading Co. ... 13
mbers College ............... 12 S S I TR e PPN 97 ki K., L R R o )
Codar Radio Co. .................... S0 Malvyn Engineering Works ............ 128 :}::ht;ﬁ?;ne‘;\]( le,ld _____ e Z,g
Coubro & Scrutton, Ltd. ............ 69 Marconi Company, Lid. .............. 79 jReoTe Lm’ . B sy
CamtoxopiletdsEE R R . . 34 Marshall, A., & Son (London), Led. . .. 128 Thompson, A. J. .......... ........ 129 |
Concord Electronics .................. 124 McMurdo Instrument 1] R 72 Thorn-A. BI ‘Radio  Valves & Tubes,
S.REAI. éLon.d.on)I ...... oo 63 %.elzl:hte%rvanean Communication Equxp Co. 58 Tral o T 68
roydon Precision Insts., Ltd. ........ BES5 " \We oo doodtooban T I RERIRE 98 Th Special Prod Led, ... ... 23
Cursons, B. W. .. ... .. ............... 128 Modern Book Co. .................... 126 To:::ra plicallsha r(.y.l..\(.:tASI, ................ 106
Cybernaut, Ltd. ................. 64 | %Oﬁgagﬂe, J—ld RS IR - - . :g Tompkins & Longman .............. . 129
’ . upplies, Lid. . Ceeieiieeil T trix Electr Syst , Lud. 84
B L B, A Multicore Solders, Led. ... 0" Cover iv o Bt 39
Dot » 3 Has | gew Er: B(_ylgks, L. o 1}’% T.RS. Radio ........................ 96
o ewmarket Transistors, Ltd. ......... .
g?:lf:gle?al;sfkoan‘g:rs- =k 1%3 I;Iewrsart TR S 106 :IJ:lxrv;rlsal I?(;ok Co. ... il .26 lzg
J ombrex, A% SRR . 59 ad1o, 1 800000000 EEe 0000000 E 3
Elcom, Ld. ........ ; 2 NSF., L. ........00000 76 Vitality Bulbs, Ltd. ....... .. 46, 106
Electronics (Croydon), Ltc 102 Olrus Electromcs, L. 97 Vortexion, Ltd. .................... .. 75
g}egttro Wmds,(SL_lrd.C) % Smog,ll‘tﬁid l%? Watts, Cecit E., Ltd. ........ ........ 123
ectron:ques smabet, T " Webber, R. A. L (3 P A 32
Electrovalue ... ....................... 126 RadFettsy weey. gew B R - TR - - 127 West H,yde De;elopments, Ld ........ 123
Elliott Instruments Co., Ltd. ........ 56 Partridge Transformers, Lud. .......... 32 West London Direct Supplies ......... 130
Empire Exporters Inc. ................ 29 Pattrick & Kinnie .................... 127 Whiteley Elec. Radio Co., Ltd. .. 38, 52
English Electric Valve Co., Ltd. .... .. .. 54 P.C. Radio, Lud: ........ P 199 Wilkinson, L. (Croydon), Ltd. .......... 92
E.MI. Electronics, Ltd. .............. 59 Pembridge College of Electronics c.o.... 108 Wyndsor Recording Co. ........... .. 84
Erie Resistor, Ltd. .................... 13 Pinnacle Electronics. Ltd. .............. 15
ETA Tool Co., Lad. .. . .. ... .0 52 Pitman, Sir Tsaac & Son, Ltd. . . ... .. 112 an S L8
Exchange & Man ............... 123 Post Radio Supphes ............ 124 Z. & 1. Aero Services, Ltd. .. ...... 110 111
Printed in Great Britain for the Publishers, ILirFe ELECTRIOAL PUBLICATIONS LTD,, Dorset House, Stamford St., London, 8.E.1, by CorNwaLL Press, Parls Garden, London, 8.E.1. Wireiess

WIRELESS WORLD

MARCH, 1967

g
OUR PRICE ONLY

55/-

of Office, Shop and

Why not increase efficiency
Warehouse with this incredible De-luxe Portable
Transistor TELEPHONE AMPLIFIER which en-
ables you to take down long telephone messages or

converse without holding the handset. A status
symbol? Yes, but very useful one. A must for
every telephone user. Onfoff switch. Volume
Control. Operates on one 9 v. battery which lasts
for months. Ready to operate. P. & P. 2/6 in
U.K. Add 2/6 for Battery.

Full price refunded if returned in 7 days.

WEST LONDON DIRECT SUPPLIES (W.W.),

This wonderful TWO-WAY TRANSISTOR (N-
TERCOM consists of two units—Master and Sub—
in lvory plastic cabinets with chromium stands.
Operates on one inexpensive battery. Call, talk
or listen from’Master to Sub and Sub to Master.

On/off switch. Full Volume Control. IDEAL AS
A BABY ALARM. Or communicate with your
neighbour or listen for telephone bell in other
room. Hundreds of other uses. Indispensable,
in Home, Shop, Nursery, Surgery and Office.
A boon for spastics and disabled. Saves shouting
and walking up and down the stairs. Complete with

Worl! can be obtained abroad from the following: Ausrraria and NEw Zzu.na» Gordon & Gotch, Ltd. l.wnu A, H Wheeler & Co. CaxADA: The W, D.mlon Subscription Service,
Ltd.; Gordon & Gotch, Ltd. Souvtn Armica: Central News Agency, Ltd.; William Dawson & Sons (8.A.) Ltd. UNiTED 87aTES: Eastern News Co., 306 West 11th 8treet, New York 14,
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NEW HiGH EFFICIENCY TOOLS

TEMPERATURES AVAILABLE

, 250°C 27 WATTS
N\ % 360°C 50 WATTS
410°C 60 WATTS

500°C 95 WATTS

ILLUSTRATED

R 900, RIGHT ANGLE, FITTED
WITH STANDARD ijin. BIT.

For full information
and sales apply direct te

HEAD OFFICE SALES & SERVICE

 ADCOLA PRODUCTS LTD

ADCOLA HOUSE, GAUDEN ROAD,
LONDON, S.W.4,

Telephones: Macaoulay 0291/3 Telegrams: SOLJOINT, LONDON, S.W .4

AUSTRALIAN ASSOCIATES: ADCOLA PRODUCTS PTY LTD., 673 WHITEHORSE ROAD, MONT ALBERT, MELBOURNE
AGENTS IN ALL LEADING COUNTRIES
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THE QUEEN'S AWARD
TO INDUSTRY 1966

Hundreds of tons of Ersin Multicore Solder are
used annually in the manufacture of electronic
equipment. The same high quality solder is
available in convenient packages for workshops
and service organisations. Here is a selection
from the wide range of specifications available.
‘z All, except Sizes 11 and 14, contain Ersin

; - Multicore Solder with 5 cores of extra fast non-
Huxing | corrosive flux. The solder wire is ingeniously
coiled in the new, handy dispensers enabling
ARAX‘ the soldering operation to be made simpler.
SIZE 5 Contains 12 ft. of 18 s.w.g. Savbit alloy
which makes copper soldering iron bits last
ten times longer. 2/6 retail.
oo SIZE 4A A similar dispenser to size 5, but containing
e 91t. of 18 s.w.g. 60/40 alloy. 2/6 retail.
sk ron s SIZE15 21 ft. of 60/40 alioy 22 s.w.g. contained in
! al a narrow dispenser for soldering small com-
) ponents, transistors, diodes and printed
SIZE 5 SIZE 4A SIZE 15 SIZE 14 circuits. 3/- retail.

SIZE 14 Contains 7 ft. coil of 40/60 alloy 16 s.w.g.
Arax acid cored solder for metal repairs. The
flux residue may be washed off with water.
This solder is not suitable for electrical joints.
3/6 retail.

SIZE12 102 ft. of 18 s.w.g. Savbit alloy. 15/- retail.
SIZE10 212 ft. of 22 s.w.g. 60/40 alloy. 15/- retail.

SIZE11 50 ft. ot 16 s.w.g. Arax acid cored solder
SIZE 10 SIZE 11 alloy. 15/- retail.

SIZE 12

REGO

MODEL 8

FOR QUICK AND ACCURATE
FLEX AND CABLE STRIPPING
WITHOUT NICKING WIRE

Cuts wire cleanly and /
splits plastic twin > [Ty
flex. Immediately Av
adjustable to eight —
sizes of flex or cable

by ingenious gauge sel-

ector. Essential for factory mainten-
ance service, and home use. Fitted with
plastic cushioned handles, nickel plated.

Supplied with full instructions
for use. 8/6 retail.

Obtainable from all good Electrical and Hardware shops. In case of difficulty write to-
MULTICORE SOLDERS LTD., HEMEL HEMPSTEAD, HERTS. TELEPHONE: HEMEL HEMPSTEAD 3636 TELEX: 82363
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