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The most advanced

STABILISERS of their kind

series TS ac voltage stabilisers

Claude Lyons Series TS are the most advanced electro-mechanicai a.c.
automatic voltage stabilisers available anywhere today- providing high-speed,
accurate stabilisation of voltage without distortion of waveform. Speed of
correction is up to 60 volts/sec with an accuracy of + 0.25% from zero to full
load. Ouput voltage is unaffected by variations in supply frequency, load current
or load power factor. Indoor tropical rating is standard on all models.

All models employ the same plug-in printed circuit transistor servo -amplifier, giving
great reliability. The brilliantly simple and efficient design of these stabilisers
results in outstanding performance at a most reasonable cost.

Each model can be connected for wide or narrow range operation, with the provision
of three different input voltage swings in each connection. A wide degree of
adjustment of stabilised output voltage is also provided.

TS -3 7.71154 kVA

TS -222 861174 kVA hree phase
with independent correction of each phase

Integrated range covers ratings 1-120 kVA single-phase, 3-360 kVA three-phase

type

single-phase
TS -1 4 0.96
TS -2 -171 to 171% 12 2-9 81 to + 31%
TS -3 32 7.7

TS -4 or 62 14.9 or
TS -5 84 20

TS -6 zL 121% 168 40 -_61

TS -7 252 60

WIDE -RANGE CONNECTION NARROW -RANGE CONNECTION

input voltage output
range current (A)

nominal input voltage
kVA range

three-phase
TS -111
TS -222

TS -333

or or

-7+ to + 171%
3 x 4 2.9
3 x 12 8.6
3 x 32 23

-31 to -;.8.1%

output nominal
current (A) kVA

8

24
64

124
168
336
504

3 x 8
3 x 24
3 x 64

1.92
5.8

15.4
29.8
40
80

120

5.8
17.2
46

Ratings given are for standard 240v 47-65 c's models (output adjustable 200-254 volts).
Models are available to special order for other common voltages, e.g. 115v, and/or for
other frequencies, including 400 c,s. For higher -power three-phase stabilisation up to .

360 kVA, three single-phase units are used.

Claube iftions

Write for illustrated literature to Publicity Department, Hoddesdon.

CLAUDE LYONS LTD

Valley Works, Hoddesdon, Herts Hoddesdon 4541 Telex 22724

76 Old Hall Street, Liverpool, 3 MARitime 1761 Telex 62181 Cl 18
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NEW MULLARD A.F.
PCL 86 PACKAGE
TELEVISION

AUDIO OUTPUT

VALVE
The Mullard PCL86 a.f. triode -
pentode has been designed spec-
ifically for the sound stages of
television receivers. The sensi-
tivity of the valve is high
enough to allow adequate feed-
back to be applied in conven-
tional circuits, but is not so
high that instability will occur.
The high overall gain is achieved
partly by a high amplification
factor in the triode section, and
partly by a high value of mutual
conductance in the pentode sec-
tion. A new cathode material is
used in the PCL86 to reduce the
likelihood of instability. With
this material, there is less de-
position of particles from the
cathode on other members of
the electrode structure.

A special electrode structure
- the balcony structure - is
used in the PCL86. The triode
section is much shorter than
the pentode section, and heat
can therefore radiate freely
from the upper part of the pen-
tode section. Greater dissipa-
tion can thus be tolerated, and
the anode dissipation rating of
the PCL86 is consequently par-
ticularly high (9W) for triode -
pentodes.

WHAT'S NEW IN
THE NEW SETS

These articles describe the
latest Mullard developments
for entertainment equipment

The cathode -to -heater volt-
age rating of the PCL86 is high
(30V), and positioning of the
valve in the heater chain is
therefore not critical. Screen-
ing between the heater and
grid leads of the electrode
structure ensures a very low
level of hum in the valve. The
performance to be achieved
with the PCL86 is thus very
good, and the valve is ideally
suited for the sound stages of
television receivers.

for transistor portables
DESIGNED for use in transformerless audio amplifiers,

the new Mullard audio frequency package - the LFK3 -
is now to be encountered in modern portable radio receivers.
The output pair of the package
consists of the complementary
matched p.n.p. and n.p.n. tran-
sistors types 0081 and AC127.
The p.n.p. driver transistor
type OC81D completes the
package.

The current amplification
factor of the output transistors
is greater than 50 at 200mA and
38 at 300mA. The base currents
of every pair are matched to
within 20% at a collector cur-
rent of 50mA, and each output
transistor is cross -matched
with the driver transistor to
give reduced circuit gain spreads.

The peak collector current
rating of the output transistors
is 300mA, which enables output
power of up to 500mW to be ob-
tained using a 9V battery. The
sensitivity of the package is
such that outputs of up to
100mW can be achieved without
a pre -amplifier, and outputs
of up to 500mW necessitate
only a simple single -transistor
preamplifier.

ECH 84 TRIODE-HEPTODE FOR

DUAL -STANDARD TV RECEIVERS
The Mullard triode-heptode,
type ECH84, is now appearing
in the synchronising stages of
dual -standard television receiv-
ers in this country. The valve
has already been widely adopted
by manufacturers producing
receivers for 625 -line transmis-
sion systems using negative
vision modulation.

The heptode is generally
operated as an interference -
cancelling sync pulse separator,
and the triode section as a pulse
limiter. The heptode function
is particularly valuable when
interference pulses which are
in the same sense as the sync
pulses, occur in the video wave-
form and tend to disrupt syn-
chronisation.

The ECH84 has been designed
specifically to supersede the
ECH81 in the sync separator

application. The earlier type
was initially intended for use
in a.m. radio receivers and
was only subsequently adopted
for synchronising circuits,
whereas the ECH84 was de-
signed specifically for the
television application. Good
operation at low voltages is
thus ensured. Another conse-
quence of this specific design
is that the linearity of the
control grid characteristics of
the heptode section is markedly
better than that of the earlier
valve. In the triode section,
too, higher values of mutual
conductance and amplification
factor have been achieved.
These improved properties of
the ECH84 are reflected by
better receiver performance
under fringe reception con-
ditions.

MVM 1289
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R.S.G.B.-50 Years
THE Radio Society of Great Britain has just cele-
brated its jubilee with a round of social events cul-
minating in a Golden Jubilee Dinner in London at
which Lord Brabazon of Tara was the guest of
honour and which was attended by the presidents
of the principal European amateur radio societies,
by delegates from the dominions including the
Canadian director of the American Radio Relay
League, and by distinguished members of the
broadcasting organizations, the General Post
Office, the learned societies and the radio industry.

The outstanding impressions of this occasion,
which will long be remembered by those who were
privileged to be present, were first, the easy cama-
raderie which is so quickly established between
radio amateurs irrespective of nationality, social
standing or political opinion, and secondly the
respect and esteem with which the R.S.G.B. is held
in the councils of international amateur radio. It
cannot claim to be as big as the ARRL or as old
as the Radio Club of America, but its influence
today is high because it has been fortunate in hav-
ing been served by a succession of wise and respon-
sible presidents and by vigilant and energetic
secretaries of whom the present holders of these
posts, Norman Caws, F.C.A. (G3BVG) and John
Clarricoats, O.B.E. (G6CL) are by no means the
least.

When it was founded in 1913 there were already
national radio amateur organizations in America
and Australia, and in England many active clubs
in the provinces, notably Derby in 1911, were
established before London was shamed into estab-
lishing its own Wireless Club by the late Rene
Klein. Once formed, the Society rapidly overcame
the handicap of its slow start by attracting the sup-
port of distinguished scientists like A. A. Campbell
Swinton, J. Erskine Murray, Admiral Sir Henry
Jackson, W. H. Eccles and Sir Oliver Lodge whose
names not only carried weight in negotiation with
the Post Office over licensing matters, but whose
minds stimulated original thought on the ways in
which members might contribute to the advance-
ment of knowledge without detracting from the
pleasure they derived from building and using
equipment to communicate over long distances.

The outstanding achievement, shared with their
American confreres, was the bridging of the Atlan-
tic on 200 metres, a " short " wavelength which
had been given to amateurs because it was thought

to be of little use as a propagating frequency. What
the professionals had missed the amateurs found
by patience, persistence and sheer weight of
numbers. It is of the essence of amateurism that
it need not be efficient in the sense of being under
an obligation to show results related to the
expenditure of time. It is a leisurely pursuit giving
time for thought-which is not to say that it can-
not be pushed along at a smart pace when the
spirit moves. We can recall many controversies
of the early days-" fine wire " coils and reflex
circuits, for example-which engendered much
heat and resulted in feverish activity between meet-
ings to prove or disprove points raised.

We like to remember also that it was at a meeting
of the Wireless Society of London in 1920 that
Prof. R. Whiddington described his proximity
gauge-one of the first examples of " electronics,"
or the application of radio -like devices in fields
other than communications.

Although the trend has been away from the
original concept of a scientific society and towards
a more specialized organization of amateur trans-
mitter operators, it is significant that the title of the
Society's journal has in recent years been changed
from T. & R. Bulletin to the more comprehensive
R.S.G.B. Bulletin. In a message in the July issue
this year's president, Mr. Norman Caws, writes :
" There are two ways in which we can demonstrate
the value of Amateur Radio; first, we should always
be sure that the operation of our equipment is of
the highest order, both technically and verbally;
secondly, we can put all our skill and ability in our
experimentation so that it is clear we have sound
technical knowledge to add to the sum total of
scientific progress."

These are sentiments with which we are entirely
in accord, and in offering congratulations to the
Society on the occasion of its jubilee we wish its
members continued success in their experiments
and the deeper satisfaction of strengthening inter-
national goodwill through world-wide contacts.

Now as always the amateur is threatened with
restriction by the demands for frequencies of other
interests, and concerted action is essential if his
rights are to be preserved. No one questions his
deserts, for he is of the salt of the earth, but some
may need reminding of his rights, which he may
legitimately claim on the record of past achieve-
ment.
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LASERS
1.-GENERAL PRINCIPLES : LIGHT AMPLIFICATION IN CRYSTALS

By AUBREY HARRIS, A.M.I.E.E., A.M. Brit. I.R.E.

THE past few years have seen a phenomenal
rate of technological development in the field of
lasers. The reader may well be forgiven for his
present confusion as to the method of operation of
these newcomers to the field of quantum electronics
and just why they promise to be of such value in the
future. This review will attempt to explain how these
devices work and indicate some of the fields of
application.

A brief outline of the history to date is of interest.
The first published reference to the theoretical
extension of maser operation to the optical region
was by A. L. Schawlaw (Bell Telephone Labora-
tories) and C. H. Townes (Columbia University)
at the end of 1958' and a practical demonstration
that this was possible was reported by T. H. Maiman
(Hughes Aircraft Corporation) in 19602. Dr.
Maiman's optical maser produced a pulsed output
of visible light from a ruby crystal device. Later
that year operation of another solid-state device
using trivalent uranium was achieved by P. P.
Sorkin and M. J. Stevenson (I.B.M.)3 albeit at very
low temperatures. By using a different type of optical
maser, a gas discharge tube, A. Javan, W. B. Bennett

OUTPUT OVER WIDE
FREQUENCY RANGE

AND VARIOUS
AMPLITUDES

OUTPUT OVER WIDE
FREQUENCY RANGE

AND VARIOUS
AMPLITUDES

OUTPUT CONTAINS
COMPONENTS OF
VARYING PHASE

and D. R. Herriott4, at Bell Telephone Laboratories
in 1961, produced continuous emission at normal
temperatures; certain characteristics of this maser
were found to be superior to the crystal types.

Perhaps the biggest step forward was made in
November, 1962, with the virtually simultaneous
announcement from G.E., I.B.M. and M.I.T. in
the U.S.A. that an entirely new continuous -output
optical maser had been developed. This was a
gallium -arsenide semiconductor device of transistor
proportions and its efficiency was stated to be in the
region of 50%-some 10 to 20 times greater than
that of the ruby type.

The term MASER is an acronym formed from the
initial letters of the words Microwave Amplification
by Stimulated Emission of Radiation. The initial
of LASER indicates Light and, usually, includes
Infra -red radiation, though it has been suggested
that the term IRASER might be used for the
invisible radiation at infra -red wavelengths.

The light output of an optical maser differs in
several respects from that produced by more con-
ventional generators of light, such as tungsten
lamps, discharge lamps or the sun. All these sources

(EL)
SINGLE FREQUENCY

FREQUENCY

TIME

(c)

Fig. I. Non -coherent radiation.

OUTPUT

SINGLE FREQUENCY

x<
OUTPUT

OUTPUT ALL
IN PHASE

(a)

FREQUENCY

TIME

(b)

i\ARA
(c)

Fig. 2. Coherent radiation.

370 WIRELESS WORLD, AUGUST 1963



Fig. 3. The electromagnetic
spectrum.
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produce a relatively wide band of radiation (even a
" monochromatic" sodium lamp!). They can be
considered to be noise generators as their output
contains radiation at a number of different frequencies
and also even those components of the radiation
which are at the same frequency are of differing
phase -relationship, polarization and relative ampli-
tude. (Fig. 1.)

By contrast the laser output is coherent. That is,
the radiation is at a single frequency, it is completely
in -phase and is in the same plane of polarization.
(Fig. 2.) It will be appreciated then that the laser
output is coherent electromagnetic wave radiation
of the same form as that generated by a highly -
stable r.f. signal generator. At present, high fre-
quencies, up to 80 Gc/s such as are used for radar
systems and microwave links are generated by
magnetrons and klystrons, and at low powers
frequencies up to 200 Gc/s have been produced by
backward wave oscillators. Until the development
of the laser coherent electromagnetic waves above
these frequencies could not be generated. But now
a whole new range of frequencies is available in the
electromagnetic spectrum (Fig. 3).

The range of the visible spectrum, from 4,000
to 7,000 angstroms (1 angstrom = 10-8cm) is
equivalent to a band of frequencies between 750
million and 430 million megacycles per second.
Assuming the likelihood of modulating up to
1/100th of this band, it would theoretically be
possible to provide simultaneously over 600,000
5-Mc/s television channels, or about 1,000 million
3 kc/s telephone circuits. Of course, at the moment
it is not possible to generate coherent radiation at
every frequency in the visible and infra -red spectrum,
only at certain specific frequencies in the band.
However, as development and research proceeds
more and more operating frequencies are being
found.

Apart from the advantage of coherence of the
output wave the beam is parallel to a high degree,
it is extremely narrow in width, and is of a very
high intensity. All these factors suggest a whole
range of applications for the optical maser. Optical
methods may be used to focus and concentrate the
output into microscopic dimensions: experiments
have been conducted demonstrating how the high -
power beam so produced can bore controlled dia-
meter holes of 0.02 -inch diameter through +-inch
industrial diamond-in 200 microseconds. It was
estimated that the temperature generated at the
surface of the diamond was of the order of 5,500°C.

Basic Necessities
The basic requirements constituting an optical

maser are (a) a resonant cavity filled with (b) a
suitable active medium (Fig. 4).

The principle of the Fabry-Perot interferometer is
almost universally used for the resonant cavity.
It consists of two carefully aligned parallel reflecting
surfaces, the spacing between which is made equal
to an integral number of half wavelengths at the
required operating frequency, that is d = nA

(Fig. 5).
2

A light ray traversing the cavity (A) is reflected at
one end (B) in the direction from which it came;
it is then reflected at the other mirror (C) in phase
with the original ray, which is then reinforced.
The process is cumulative and the assembly acts as
an optical band-pass filter of very high Q, accepting
the required wavelength and rejecting all others.

Where light of more than one wavelength is
present in the cavity it is possible to select the
desired signal by the choice of the spacing between
the reflectors.

The active medium must be one which is capable
of possessing at least two distinct energy levels
corresponding to the desired output frequency;
furthermore the properties of the medium must be
such that it is possible to " overpopulate " the upper
energy level of the substance with respect to the

REFLECTING SURFACE

ACTIVE MEDIUM.

RESONANT CAVITY

REFLECTING SURFACE

Fig. 4. Basic optical maser.

A

/C - ,B
.

. - -,/

/
S

'/'

d= -n N
2

Fig. 5. Fabry-Perot resonator. Rays are successively reflected
from end to end of the cavity A, reinforcing each other and
producing a strong parallel beam. (Rays are shown slightly
non -parallel for clarity.)
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TABLE I: THE FOUR MAIN TYPES OF LASER WITH TYPICAL OPERATING CHARACTERISTICS FOR EACH TYPE.

Output

Classification
Typical
Material Input

Efficiency
(per cent) Wavelength

(angstroms)
Frequency

(cis)

Spectral
Width

(c)s)

Beam
Divergence

Operating
Tempera-

ture

Emission
Mode

Doped crystal Ruby -
chromium

250-1,000
joules

1-3 6,943 4.321 x 10" 10'-10' 0.1 degree 300°K
(room

temperature)

Pulse
(10-4 to 10'
sec)

Gas discharge Helium - 80-120 0.01-0.1 6,329 4.740 x 10" 10'-104 0.5 minute 300°K Continuous
neon watts 11,530 2.627 x 10"

Semiconductor
junction

Gallium
arsenide

0.05 watts 20-50 8,440 3.554 x 10" 10" 1-5 degrees 4.2'K
(Liquid
helium)

Continuous

Liquid Europium-
benzolace-
tonate

0.01 joules 20-30 6,129 4.894 x 10" 10'" 0.1-0.5
degrees

140'K Pulse

lower level or levels. This process is often known
as population inversion.

A further necessity for successful operation of a
laser is the provision of suitable and sufficient power
input to the device, in order to raise the energy
level and thus obtain overpopulation. The input
power may be of light, r.f. energy or just a direct
current flow, dependent upon the type of device
being operated. " Pumping " is the term normally
applied to the process of supplying power to the
maser for the purpose of raising the energy level of
the active medium.

There are four fundamental types of laser currently
under investigation and use. They may be classified
under the following heads, primarily indicating their
active media:

(a) Doped -crystal
(b) Gas discharge
(c) Semiconductor junction
(d) Liquid

The various types have differing characteristics
and properties although they all emit coherent
radiation. Output frequency, spectral width,
beam width, pumping requirements, efficiencies and
other characteristics are summarized for convenience
in Table 1.

Even at this early stage of development there are
certain pointers indicating the likely application of the
different types. For example, it seems highly likely
that the gallium -arsenide diode type will be used
widely for communications purposes, due to the
apparent simplicity of modulation, high efficiency
and the continuous mode of operation.

For metal working (spot welding, piercing, etc.)
the doped -crystal laser will prove most convenient
owing to its compactness and the ease with which
the output beam may be collimated and concentrated
into high -intensity, microscopic areas. The pulsed
output, which is a characteristic of many of the crystal
lasers will not prove unduly restrictive for most
applications of this type.

The first laser to produce coherent light was Dr.
Maiman's, using as active material a crystal of alu-
minium oxide (A1203); this is a red form of corundum
and some specimens are known as ruby. Added to
the crystal during preparation was 0.05 per cent
of chromium oxide (Cr203).

The ruby crystal is normally in the form of a cylin-
drical rod, typically 3 -in diameter and 2in long.
(Sizes vary from between A --in to 1 -in diameter and
from 1 to 8in long). With this type of laser the active
material, being solid, provides an ideal basis for its
own optical cavity. However, careful mechanical

work is necessary to ensure that the flatness and
parallelism of the end reflectors is adequate for their
precise function. Polishing and coating of the ends
of the rod provide the reflecting surfaces at the
extremes of the cavity. One end reflector is made to
have, as nearly as possible, 100% reflectance, the
other end is designed to reflect about 95-98% of the
internally incident radiation. The small amount
not internally reflected passes through the partial
reflector as the output.

In certain cases, instead of providing one reflector
with partial transmission as just described, both are
of maximum reflectance. The output is then emitted
through a small clear area purposely left in the
coating of one of the reflecting ends.

The emission of light from optical masers is basic-
ally due to the phenomenon of fluorescence. A
fluorescent material is one which, on exposure to
light of a certain frequency or a range of frequencies,
gives out radiation at a (usually) lower frequency.
An ordinary fluorescent lamp illustrates this: the
gas discharge inside the tube produces ultra -violet
radiation. This, striking the fluorescent coating on
the inner surface of the tube induces the coating to
emit lower frequency (visible) light. In the case we
are now considering the doped ruby crystal is irra-
diated with visible light (preferably with peak inten-
sity in the green region) and the emission is obtained
at the far -red (lower frequency) end of the spectrum.

The behaviour of the atoms in these fluorescent
materials can be explained in terms of the different
energy levels or amounts of energy which the atoms

NON -RADIATIVE
ENERGY LOSS

EXCITED STATE 225eit

METASTABLE STATE I1339EV2

GREEN LIGHT
ABSORBED

AE=E2-ET
?1/4A=5,500 ANGSTROMS

RED LIGHT
EMITTED AND STIMULATED

AE=E3-E1
= 6,943 ANGSTROMS

E3

El

GROUND STATE

Fig. 6. Energy level diagram for the ruby laser.
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( a)

( )

Fig. 7 (a) Light perpendicular to reflectors reinforces and stays
in cavity. (b) Light not perpendicular is lost through sides.

possess. Energy can be held by atoms only at certain
discreet and fixed levels. In its normal state the atom
will have the lowest of its possible energy states-
the ground level as it is termed. By absorbing
energy (in this case green light) the atom can be
raised to a higher level and is then said to be in an
excited state. From this excited state the atoms fall
back to lower levels and in certain cases emit energy.

The actual energy levels involved together with the
frequencies of the incident and radiated energy
are bound by the relationship

by = dE
where h = Planck's constant = (6.624 x I0-" erg -

sec)

v = frequency of radiation in cycles per second
JE = the difference in energy level in ergs

Thus the frequencies absorbed and radiated are
proportional to the differences in relative energy
levels.

Referring to Fig. 6, the energy level diagram
relating to the ruby crystal, atoms in state E1, are
pumped from the ground level by the absorption
of green light into the crystal, to a higher energy
level E,

hvA = E2 - El
The energy level at E2 is approximately 2.25

electron volts (=3.6 x 10-" erg) and that at E1,
the ground level is zero. Thus the frequency of the
light absorbed into the crystal is

E, - E, 3.6 x 10-'2
vA = =

h 6.624 x 10-27-
5.45 x 10'4

is equivalent to a wavelength of 5500 angstroms.
At the E2 level there is a small, but inevitable,

energy loss and the atoms quickly drop to an inter-
mediate, or metastable level, E where their life
time is of the order of a few milliseconds. From the
metastable state the atoms fall back to the original
ground state, losing energy and emitting radiation.
The energy loss and radiated energy are related by
the expression.

hv, = E, - E1
and as E, - E, is less than E2-E1 the radiated fre-
quency (v) is lower than the frequency of the light
absorbed during the pumping process (VA). The diff-
erence in energy between the E, level and ground
(E1) is 1.828 electron volts giving the characteristic
output wavelength of the ruby crystal maser of 6943
angstroms, equivalent in frequency to 4.31 x 10'4
c/s.

With an energy input below a certain rate the atoms
falling from the metastable state to ground will
do so in a random manner; however, above a par-
ticular energy threshold the number of atoms initially
raised to the E2 level and accumulating at the meta -
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s which

stable level is greater than that in the ground level.
This is a state of population inversion. There is then
an accelerated fall of these atoms giving radiation
at the output frequency of the device, tending to
maintain equilibrium in the crystal. The first
atoms to fall radiate spontaneously and in doing so
stimulate others in the E state to do likewise, these
in turn stimulate more atoms and an intense radiation
is built up that continues as long as the over -popula-
tion in the metastable state exists.

Let us recall for a moment that all this action is
taking place within an optical cavity with perfectly
parallel and accurately spaced reflecting surfaces.
These two features ensure that light of a particular
wavelength and direction is favoured. Light produced
within the crystal by the fall of atoms from the meta-
stable state, which is of the wavelength for which
the cavity was designed, is reflected from end to
end successively throughout the active material,
stimulating the atoms still in the metastable state.
Further, only light which is perpendicular to the
plane of the mirrors can stay within the cavity (Fig. 7)
to help with the stimulation: the stimulating light
moves in the same direction, is parallel to, and in
phase with, the stimulated light. The fact that the
stimulated light is parallel ,ensures that the output
through the end reflectors stays as a non -divergent
beam. Light which is not perpendicular to the
reflectors is reflected to the sides of the cavity and
does not contribute to the output beam.

The ruby crystal laser is normally pumped by a
xenon type flash tube giving a burst of light of a

RELATIVE
FLASH TUBE

ILLUMINATION
ON LASER ROD

1.0 2'0 MILLISEC

RELATIVE
LASER OUTPUT

INTENSITY

Fig. 8. Spiky output is due to momentary rapid depopulation
and repopulation of metastable level.

duration between 0.5 and 2.0 milliseconds. The out-
put from the laser is essentially of the same duration,
but consists of a number of spikes each a few micro-
seconds long (Fig. 8). This is thought to be due to
the intensity of the light within the crystal building
up to the point where emisson is stimulated. The
laser action then takes place and the metastable
state is then depopulated so rapidly that the pumping
light is momentarily unable to maintain a sufficient
number of atoms in the metastable state to allow
stimulated emission to continue. The radiation
abruptly dies away until the exciting source restores
the required population level. The extremely rapid
pulsing of the light results from the depletion and
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Fig. 9. Ruby crystal laser with helical flash -tube pump.

restoration of the concentration of atoms in the
metastable state.

To ensure the greatest overall efficiency of the
device close optical coupling is required between the
pumping source and the crystal so that as much light
as possible is transferred from the flash tube to the
laser.

A commonly used arrangement is shown in Fig. 9.
The light source is a multi -turn, xenon -filled quartz
high energy helical flash tube and the crystal is
mounted coaxially in the centre of the helix. Although
this is a convenient arrangement, quite a lot of
illumination is lost from the outer surfaces of the
helix and is not usefully employed.

Fig. 10 illustrates two other rather similar methods
of illuminating the crystal. Both use cylindrical type
mirrors, one with a circular section (a) and the other
with an elliptical contour (c): both utilize linear type
flash tubes. With the circular section mirror the
crystal and the flash tube are mounted as close
together as possible with their long axes parallel to
each other and also mutually parallel to, and on the
axis of, the mirror.
The combination of
the lamp and crystal
is at the centre of
curvature of the
mirror and thus
all light emanating
from this region
is reflected back
through the same
point (b).

A rather more
difficult mirror to
produce is the one
with the elliptical
contour, but it does
provide greater
efficiency. The lamp
is placed at one
focus of the mirror,
the crystal at the
other; once again all
the long axes are
parallel. It will be
recalled that light

(a)

(c)
Fig. 10.

radiating from one focus of an elliptical mirror,
after reflection from the surface of the mirror,
passes back through the second focus (d), thus
virtually all the light from the flash tube is reflected
on to the crystal.

The input power required for the flash tube to
produce maser action in a ruby crystal is typically
250 to 1000 joules. Coherent light output from the
device is often up to 30 joules with maximum
efficiencies of 2-3%. The beam width is of the order
of 10 milliradians (about of a degree).

At lower power outputs the beam spread is re-
duced to about one tenth of this figure. Owing to
the heating effect of the very large power input it is
not possible to operate a laser of this type at any
higher rate than one flash every twenty or thirty
seconds at room temperatures. However, com-
mercially available devices often provide the facility
for air or liquid nitrogen cooling, which permits
higher power inputs or greater frequency of operation.
It may be of interest to know that a complete laser
and power supply equipment of this type, suitable
for laboratory use costs in the region of £1,250.

Although the total output of these optical masers
is relatively low it is interesting to compare the
intensity with that of the sun's visible surface,
which behaves much as a black body radiator at
6,000°C and is about seven kilowatts per square
centimetre of its surface. This, of course, is over the
complete range of wavelengths-visible light, infra-
red, ultra -violet, etc., but if only a narrow band sere
filtered out, say 1 Mc/s wide (that is, just over 10-5
angstroms) in the green light region only, one watt of
radiation would be obtained from about ten square
metres of the surface. By contrast the burst of energy
from the ruby crystal maser is over 10,000 watts
peak from an area of one square centimetre.

The laser output can be concentrated to a spot
of light one tenth of a millimetre square (10-4 cm2)
In this minute area there will be a power concen-
tration of 108 watts cm2. Densities of this order are,
of course, far above that which are produced by the
sun or any other source of radiation.

Apart from aluminium oxide there are many
other solid materials which with suitable additives

RUBY ROD

FLASH TUBE

INTERNALLY REFLECTING

CIRCULAR -CYLINDRICAL MIRROR (b)

FLASH TUBE
RUBY ROD

INTERNALLY REFLECTING V
ELLIPTICAL -CYLINDRICAL MIRROR

Two ways of reinforcing the initial illumination.

(d)
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TABLE II : ACTIVE MATERIALS AND OUTPUT WAVE-
LENGTHS OF VARIOUS TYPES OF LASER.

Class Active Material Wavelength
(angstroms)

Liquid
Gas
Crystal
Crystal
Liquid
Semiconductor
Gas
Crystal
Gas
Gas
Gas
Crystal
Gas
Gas
Crystal
Gas

Europium-benzolacetonate
Helium -neon
Aluminium oxide -chromium oxide
Calcium fluoride -samarium
Toluene
Gallium arsenide
Neon -oxygen
Glass -neodymium
Helium -neon
Krypton
Argon
Calcium tungstate-thulium
Xenon
Krypton
Calcium -fluoride -uranium
Caesium (vapour)

6,129
6,329
6,943
7,085
7,463
8,440
8,446

10,630
11,530
16,940
16,940
19,110
20,261
21,890
25,600
71,800

have been made to give coherent light. Among the
materials used are calcium fluoride with small
amounts of samarium or uranium and even glass
with neodymium. The wavelengths produced by
these lasers range between 7000 angstroms and 26,000
anstroms (in the far infra -red). A fuller list is given
in Table II.

Lasers using calcium fluoride crystal have been
found to require less pump power than the ruby
type and are in fact more efficient, also they have
been made to operate in a continuous fashion instead
of emitting bursts of radiation. The main dis-
advantage of these at the moment is that they must
operate at very low temperatures.

Each crystalline material and its dopant has a
particular output wavelength as is shown in the
table although it is possible to vary this slightly by a
a change in operating temperature5. A difference of
almost 20 angstroms was detected between the output
of a ruby at -180°C (6934 angstroms) and that at

210°C (6953 angstroms). This could prove a most
useful feature, for by allowing the frequencies so
generated to beat together difference frequencies
would be produced, just as with conventional oscil-
lators. In this case " thermal tuning " of one maser
would produce a tremendous range of output
frequencies. By varying the temperatures appro-
priately it seems that it may be possible to generate
almost any frequency between zero and 10,000,000
Mc/s with one pair of maser crystals.

(To be concluded)
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After hovering around 20 for some months the sun-
spot number for May leapt to 52. Although month -to -
month variations of this magnetitude are not uncommon
the figure for May emphasizes that solar activity has
now declined very little over a period of 2 years. A
slow decline may be expected in coming months but the
effect of this will be masked by the more significant
seasonal changes.

The prediction curves show the median standard
MUF, optimum traffic frequency and the lowest usable
high frequency (LUF) for reception in this country.
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Unlike the MUF, the LUF is closely dependent upon
such factors as transmitter power, aerials, local noise
level and the type of modulation : it should generally be
regarded with more diffidence than the MUF. The
LUF curves shown are those drawn by Cable and Wire-
less, Ltd., for commercial telegraphy and they serve to
give some idea of the period of the day for which
communication can be expected.
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Transistor High -quality Pre -amplifier
SUITABLE FOR USE WITH THE MULLARD lOW CLASS AB, lOW CLASS B AND

5W CLASS A TRANSISTOR AMPLIFIERS
BY E. CARTER* AND P. THARMA,*n.so. (Hons.)

THIS pre -amplifier is suitable for most crystal
and ceramic pickup heads. In the magnetic pickup
position, the circuit gives correct equalization for a
pickup head of 500mH inductance. Other values
of inductance require a different resistor in the input
circuit. In the " radio input " position, the input
resistance is 1001a/ and the sensitivity 100mV.
Other values of input resistance and sensitivity can
be obtained by altering resistor values.

Bass and treble tone controls are provided. A
design is also given for simple h.f. and 11 filters.

The pre -amplifier uses inexpensive germanium
alloy transistors, type 0075 and due to the particular
design of the input amplifier, the noise is well below
typical user requirements. It is hoped to deal
with the general problem of noise in audio amplifiers
in an article in a subsequent issue.

General Considerations
The number of amplifying stages, the location of
volume and tone controls, and the signal levels
throughout, the pre -amplifier are governed by a
number of conflicting requirements.

An important requirement is that all amplifying
stages prior to the volume control should be capable
of handling signals much greater than the nominal
input level. This is necessary because of the wide
variations of recording levels and sensitivities of
pickups; and it is common practice to design the
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Fig. I. British standard recording characteristic.
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Fig. 2. Equalization required for magnetic pickups.
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" pre -volume -control " stages to handle an increase
of input level by a factor of at least 10 without
excessive distortion. Obviously it is easier to
obtain large dynamic ranges if the signal levels are
very low. However, too low a signal level would
make the noise contributed by the circuit very
much more troublesome. Thus the location of the
volume control is a compromise between dynamic
range and noise.

The noise requirements, which will be discussed
in a subsequent article, are as follows. First, the
noise introduced by the pre -amplifier should be well
below the noise present with the programme material,
e.g., record noise. This requires careful design
of the input stage and, again, the operating condi-
tions of the input transistor are a compromise between
noise and dynamic range. The second requirement
is that with the volume control turned down fully,
the noise from the system under typical user conditions
should be inaudible. To meet this condition, the
volume control should be as late as possible in the
system. This however conflicts with the dynamic
range requirement and in practice a compromise is
adopted.

Tone controls generally introduce a loss-a
factor of 10 or more being common. Placing the
tone controls before the volume control increases
the signal handling problems of the pre -volume -
control stages. If the tone control is placed immed-
iately after the volume control then the signal level
after the tone controls may be so low that the noise
of the stage following the tone control becomes a
problem. A better solution is to follow the volume
control by a single stage of amplification and then
the tone control circuits.

Equalization for Magnetic Pickups
The recording characteristic (i.e., the relationship
between the lateral velocity of the cutter and
frequency) in common use is shown in Fig. 1. With
a magnetic pickup the e.m.f. is proportional to the
rate of change of flux in the magnetic circuit, and
therefore the playback characteristic is identical
with the recording characteristic. A correction
circuit for magnetic pickups should therefore have
a response complementary to the recording charac-
teristic as shown in Fig. 2.

With valve amplifiers it is common practice to
terminate the pickup with a high resistance (50-
100k and apply the full equalization of Fig. 2.
A similar arrangement can be adopted with transistor
circuits, i.e., the amplifier can be designed to have
a high input resistance and the full equalization

* Mullard Applications Research Laboratory
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Controls on the front panel.

applied in the amplifier using suitable networks.
A better circuit arrangement which gives improve-
ments in sensitivity and signal-to-noise ratio is
shown in Fig. 3. In this the pickup is terminated
with a low resistance such that the total resistance
in the pickup circuit together with its inductance
gives the upper frequency roll -off. Frequency-
dependent feedback via Rf, Cs provides the rest of
the equalization, i.e., the bass lift part of Fig, 2.

Equalization for Crystal Pickups
The equalization required for crystal pickups is
somewhat different. The open circuit voltage from
a crystal pickup is proportional to the displacement
of the stylus, and the playback characteristic is

Cf

r

MAGNETIC PICKUP

(E9 cc VELOCITY)

Fig. 3. Equalization for magnetic pickup.

therefore similar to the amplitude versus frequency
recording characteristic. This characteristic, de-
rived from Fig. 1, is shown in Fig. 4. With valve
amplifiers the pickup is usually terminated with a
high resistance (l -2M CI) and no further equalization
is used. A similar arrangement is possible with
transistor amplifiers, a high resistance (l -2M C2)
being used in series with the pickup. A significant
improvement in signal-to-noise ratio can be obtained
with the circuit shown in Fig. 5. In this, the
pickup is connected directly to the input stage. Since
the source impedance is capacitive the signal current
into the transistor increases with increase of fre-
quency. This rising frequency characteristic is
compensated by capacitive feedback via C,. The

Tin <<R5

playback characteristic will then be similar to the
amplitude versus frequency recording characteristic
of Fig. 4. The " step " in the playback character-
istic can be eliminated if the more complicated feed-
back network R2 C2 C1 of Fig. 6 is used instead of
single capacitor.

The pre -amplifier circuit is shown in Fig. 6. The
transistors Tr 1 and Tr2 forming the input amplifier
are direct coupled with overall d.c. feedback via R,
to stabilize operating conditions. The undecoupled
emitter resistor R12 reflects a high impedance to the
collector of Tr 1. The voltage gain of Trl is there-
fore high, enabling high impedance feedback net-
works to be used for equalization.

In the magnetic pickup position, R, in conjunction
with the pickup inductance gives the h.f. roll -off.
The value of R, should be chosen to suit the in-
dividual pickup-

Ls R,
200mH 2.7k C2
300mH 4.7k12
400mH 5.6k Q
500mH 6.8k SI
600mH 8.2k c,2
700mH 10k

The bass lift equalization characteristic is provided
by the feedback components R3 and C3. R, across C2
restricts the otherwise excessive gain at very low
frequencies.

In the crystal pickup position equalization is
provided by the network R C2, C1. The component
values are suitable for pickups with capacitances
greater than 500pF. The lower cut-off frequency
is about 80 c/s-this is equivalent to using
load across the pickup in conventional valve circuits.

In the radio position the gain is determined by the

e-CO

15

0
=

5

0

5

a 10

F IS

LT;

IMAM 11111111111.11111111M1
111111111111112.111111M111111111111101
1111111=M1111111911111M11111111111111
1111111111111111\1111111111111111
111111111111M1111111111111INZIEM
1111111111IMM111111=11111111111111111
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Fig. 4. Standard recording characteristic (amplitude versus
frequency).
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Fig. S. Equalization for crystal pickup.
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RI 8.2k

R 1.8k

SW1A
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0.033)1

83

82k

1c4

I40µ

1

SWIG
R5

RADIO 100k

CRYSTAL
PICKUP R6

Ire
CI

O068µ

84

C3 0.033µ

MAGNETIC 6.8k
PICKUP

Transistors
Trl 0075
Tr2 0075
Tr3 0075

R9

10k

Cs

25µ

4.7k

C8

4011

R12

150

R13

220

VOLUME

RV1

20k

Ris

100

BLEND

RV3

25k

R V2

25k

BALANCE

R16

8.2k

010

40)1

TO JUNCTION

OF R15, C10

OF OTHER
CHANNEL

TO JUNCTION OF RVI,R15
OF OTHER CHANNEL

MCI1
25µ

R17

TR3
0075

R18

68k

819

2.7k

4og

R22 1k

23

C16

0.047)1

R31

680 150

_C14 824 R32
0.22µ

BASS

Cis

O47µ

Fig. 6. Complete circuit diagram of pre -amplifier and (below) component list.

Resistors Cracked carbon 1/8W ± 5 %
R7, R3, R16, R17, R34 8.2k52
R2i R33 1.8k51
R4, R3 100ki1 G

6.8k12
R7 151(0
R8 331a1
R9, R35 10k CZ

R30, R11 4.7k
R01, R31 15011 tf
R13 22052
R14, R23, R29 68012

100111-
2.7kc/

R20, R30 47011
82052

1.0k52
1.2k52
1.51a1
27012
12052

R6, R18, R26, R27

R15
R18, R28

R21
R22
R24
R25
R32
R38

R37
R38
RVi
RV2
RV3

2k 270

R25

826

.5k

833
I.8k

834 `4

8k 82k

R27 R35 TREBLE

8k 10k

-28V

TO
AMPLIFIER

R28 R36

27k 120

R29 837

680 68

830 838

470 39

C17

0,47g

6801
390

201d1 log. 1W potentiometer (ganged for stereo)
251d1 linear potentiometer
25k 52 log potentiometer

Capacitors
CI

C2, C8

C14

C15, C17

C18

C4, CO, C8, C00, C12

C5,C11
---C7

c13

0.068p.F 125V Mullard Type
C296AA'A68K

0.033µF 125V Mullard Type
C296AA/A33K

0.22µF 125V Mullard Type
C296AA/A220K

0.47µF 125V Mullard Type
C296AA/A470K

0.047/2F 125V Mullard Type
C296AA/A47K

40µF 16V Mullard Type
C426AM, E40

25µF 25V Mullard Type
C426AM/F25

1001.LF 4V Mullard Type
C426AM 'B100

400µF 6.4V Mullard Type
C426AM/C400

feedback resistor R1 and the input resistance by R5.
These can be chosen to suit individual requirements.

The input amplifier is followed by the volume
control, and by the balance and blend controls (for
stereo). These are followed by the amplifying
stage consisting of transistor Tr3, which feeds the
tone control network. Overall negative feedback
is applied via resistor R18 to reduce distortion.

Switched bass and treble tone controls are pro-
vided. By switching, it is easier to maintain identical
responses between both channels of a stereo system.

Also the values of resistance for equal increments
of boost or cut are such that conventional potentio-
meters will not be suitable. This is due to the tone
control circuit being part of the feedback network.
If sufficient feedback is used to reduce distortion
and passive tone control circuits with conventional
potentiometers used, then the loss of gain will be
greater and an extra stage may be necessary.

Simple h.f. and 1.f. filters can be added to the
circuit of Fig. 6. The lower cut-off frequency of
the pre -amplifier is about 20 c/ s. This can be
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Rear view of prototype pre -amplifier.

increased by decreasing the value
of the coupling capacitor C12
(Fig. 8). Suitable values are

C20 = 0.4711F, lower cut-off
frequency 50 c/s

C21 0.22tLF, lower cut-off
frequency 100 c/s
The hi. response can be reduced
by shunting the feedback resistor
R18 with suitable capacitors, thus
forming a h.f. filter

C18 = 3300pF, upper cut-off
frequency 8 kc/s

C12 = 2200 pF, upper cut-off
frequency 12 kc/s
The sensitivity of the pre -amplifier
in the magnetic pickup position is
5mV for an output current of
140µA. This current of 140p -A is
the input required by the 10W
Class AB amplifier for an output of
10W. The corresponding sen-
sitivity in the crystal pickup
position is 500mV (source capaci-
tance 500pF), and the sensitivity in the radio
position is 100mV.

The total harmonic distortion at lkc/s in the mag-
netic pickup position is less than 0.05% for an input
of 5mV. If the input is increased to 50mV and the
volume control turned down so that the output is
140uA, then the total harmonic distortion increases
to about 0.3%.

The tone control characteristics are shown in Fig.
7, and cover the range

Bass +12dB to -13dB at 100c/s
Treble +8dB to -10dB at 10kc/s
The noise spectra with the volume control at

maximum and minimum are shown in Fig. 9. The
spectrum of acceptable noise is plotted on the
assumption that 140pA corresponds to a sound pres-
sure level of 90dB reference threshold. Interpreta-
tion of noise spectrum data will be discussed fully
in a subsequent article. The noise is well below
user requirements. A further improvement of about
3dB can be obtained if AC107's are used instead of
the 0075 for Trl and Tr3.

The power supply requirement is about 12mA at
24-28V.
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Fig. 7. Pre -amplifier tone control characteristics.
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News from Industry

The Ministry of Aviation has placed an order to the
value of £1.5M with Marconi's W/T Company for the
supply of high -frequency mobile radio stations. This
order follows a similar contract placed with Marconi's
in 1960 and calls for a number of Type D1 1 and D13
transmitter -receivers, the latter type embodying two
receivers for dual diversity operation.

The East African Governments announce that the
branches of Cable & Wireless Ltd., in East Africa, are
to be taken over from 1st January next. Announcing
this in parliament, the Minister of Communications,
Power and Works, Mr. Amir Jamal, said a controlling
interest is to be acquired by the Posts and Telegraphs
Department of the East African Common Services
Organisation, with Cable & Wireless retaining the
balance of shares.

The Plessey Company which through two of its main
subsidiaries, Automatic Telephone & Electric Co. and
Ericsson Telephones Ltd. owns a 50% interest in Tele-
phone & Electrical Industries Pty. Ltd., of New South
Wales, has now acquired the 25% interest in this
company, previously owned by the General Electric
Company.

Pye-Goodmans Deal.-The Vibrator Division of
Goodmans Industries Ltd., a subsidiary of Relay Ex-
changes Ltd., has been acquired by Pye-Ling Ltd., a
member company of the Pye organization. Pye-Ling,
of Royston, Herts., will market the complete range of
Goodmans vibration equipment, under the name of
"Goodmans " This transaction does not affect the
manufacture and marketing of Goodmans loudspeakers.

Amphenol Borg Ltd. has acquired Electronic Insula-
tors Ltd., the manufacturers of cable assemblies and
phasing connectors. Electronic Insulators wa formed
last year by G. W. Bagshaw, M.Brit.I.R.E , Assoc I.E.E.,
who was associated with J. C. Graves and Co. (thi pre-
war set manufacturers of Sheffield) which subsequently
became the Wireless Telephone Company, now part of
the Plessey organization,

Standard Telephones and Cables Ltd. has amalgam-
ated its Transistor Division of Footscray, Kent, and its
Rectifier Division of Harlow, Essex, to form a single
Semiconductor Division. The new division employs
some 2,000, and is managed by J M Wilson who was
formerly manager of the Rectifier Division.

A new company Associated Electrical Maintenance
Ltd., has been formed to take over the duties of Home
Maintenance Ltd. which covers the service activities of
the Clarke and Smith Industrial Group G. W Aggett,
formerly with Magneta (B V.0 ) Ltd., has been
appointed managing director of the new company, and
also of Clarke and Smith Rentals Ltd., an associate
company.

The Rank Organisation have formed a new division
to be responsible for the manufacture and marketing of
their Xeronic high-speed computer output printers; it
will also be responsible for the manufacture of their
Copyflo continuous printers. Formerly known as the
Electronics Department of Rank Precision Industries,
the new division is to be known as the Rank Data
Systems Division and will operate under I D. Brother -
ton at Woodger Road, Shepherds Bush, London, W.12.

A new division, to be known as the Automation Divi-
sion, has been formed by E.M.I. Electronics Ltd. to
take over the systems activities of the Industrial and
Instrument Divisions.

U.K.-Poland Trade Agreement.-A five-year trade
agreement was signed with Poland in June this year.
Previous agreements with Poland have been for only
three-year periods. Britain is the major trade partner
with Poland in the west and in the last trading year,
which ended 30th June, the combined value of Anglo-
Polish trade totalled £69,000,000. The Polish quota of
exports to Britain for the first year of the new agreement
includes £150,000 worth of domestic radio, audio and
television equipment and parts (including £30,000 worth
of transistors and transistor equipment and £30,000
worth of domestic valves and tubes). Industrial valves
and parts to the value of £5,000 are also to be admitted.
The quota of British exports to Poland includes £440,000
worth of radio, audio and television equipment and
components plus £550,000 worth of scientific and
industrial instruments and equipment.

Controls and Communications Ltd., formerly known
as Radio and Television Trust, announce a profit for the
year ended 31st March of £292,888 after taxation of
£274,375. This represents an increase of £78,687 on
the previous year. Subsidiaries of this company in-
clude Thermionic Products, Airmec, British Communica-
tions Corporation, and Modern Aerials.

Ferranti Ltd.-Group profit after all charges, includ-
ing taxation, for the year ended 31st March amounted
to £778,772 after taking account of a £368,539 deficit
accumulated by its subsidiary companies. The Group
profit represents a decrease of £134,245 on the previous
year's figure.

Pre-tax profits of Dansette Products Ltd. for the year
ended 31st March amounted to £251,676. This figure
represents a drop of over £170,000 on the previous year's
profits. Tax this year amounted to £142,213 leaving a
net profit of £109,463 compared with £181,917 the
previous year.

Colvern Ltd.-Profit, before tax, for the year ended
31st March amounted to £275,360. Tax for the year
took £143,968 leaving a net profit of £131,392-an
increase of £7,242 on the previous year's figure.

Ultra Electric (Holdings) Ltd.-Profit after taxation for
the year ended 30th March amounted to £161,325. This
represents a drop of over £50,000 on the previous year's
figure.

C.S.F.-Compagnie Generale de Telegraphic sans fil,
one of the major French electronics companies,
announces a net prat of Frs. 12,378,938 for the year
1962. Turnover for the same year amounted to
Frs. 880,620,000 of which Frs. 166,889,000 was from
overseas trade.

We have received an English edition of the annual
report of A.E.G. for 1961/62 which records that Tele-
funken contributed 60% of the DM 1,262,000,000
turnover of the subsidiaries. The parent company's
turnover, without subsidiaries, rose to DM 2,067,000,000.
The group net profit was nearly DM 52,000,000 (approx.
£4.7M).

International Aeradio.-The gross turnover of the
company in 1962 amounted to £3,250,000. This repre-
sents an increase of £450,000 on the previous year.

Change of Name. --British Electronic Industries Ltd.,
which was formed about three years ago to acquire the
shares of Pye Ltd. and E. K. Cole Ltd., is now to be
called Pye of Cambridge Ltd.

Marconi Instruments have asked us to point out that
the distortion figure of 0.5% given for their TF 2100 a.f.
oscillator in our review of the Components Show, page
329 of July, should have been 0.05%. However, 0.5%
does apply for their TF 2101 m.f. oscillator.
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Testing microminiature solid circuits at the Caswell Research
Laboratory of the Plessey Company. A silicon slice containing
over one hundred solid circuits is being checked with point probes.

Georg C. K. Withof, G.m.b.H., of West Germany,
who were until recently represented in this country by
Thorn Electronics Ltd., are now being represented in
the U.K. by Research and Control Instruments, a sub-
sidiary of N. V. Philips of Eindhoven. Withof products
include industrial process monitoring, control and allied
equipment. Thorn Electronics Ltd. are now marketing
the range of temperature indicators and controllers,
potentiometric recorders and other instruments manu-
factured by Hartmann and Braun A.G., of Frankfurt.

Rank Cintel, a division of the Rank Organisation, is
to market some of the counter -timers manufactured by
the Systron Division of the Systron Donner Corpora-
tion, of America. These instruments will supplement
the range of Rank Cintel laboratory equipment and it is
expected that selected models from the Systron range
will shortly be manufactured in this country under the
trading name Rank Cintel Systron.

Keyswitch Relays Ltd., of 120-132 Cricklewood Lane,
London, N.W.2, announce that they are now handling
the American Omron series of relays.

Stephenson, Mills Ltd. of New Malden, Surrey, have
been appointed U.K. agents for Technical Wire Pro-
ducts Inc., of New Jersey, U.S.A., whose products in-
clude an extensive range of r.f. interference shields.

R. H. Cole (Overseas) Ltd., of 26-32 Caxton Street,
Westminster, London, S.W.1, who for some years have
been U.K. agents for Siemens & Halske components and
test gear, are now also handling their special purpose
valves.

Roberts Electronics, of Hitchin, Herts., have recently
been appointed agents for three American companies-
Ramcor Inc., Melabs Inc., and Paradynamics Inc.

A.E.P. International Ltd., of Hounslow, Middx., the
U.K. associates of A.E.P. of Montreal, Canada, are now
representing nearly twenty American and Canadian
companies in this country. They include Lumatron
Electronics Inc., Vidar Corp., Philbrick Researches Inc.
and Non Linear Systems Inc.

The Burroughs Corporation of America has appointed
Walmore Electronics Ltd., of London, as representative
in the U.K. for the products of its Electronic Com-
ponents Division.

Claude Lyons, of Liverpool, have been appointed
agents for Millivac Instruments Inc. of Schenectady.

Tektronix Inc. of America have formed a British sub-
sidiary, Tektronix U.K. Ltd., to market their range of
oscilloscopes and instruments in Great Britain. Harry
Sellers, previously commercial director of Livingston
Laboratories, has been appointed managing director of
the new subsidiary which is scheduled to come into
operation next January. Livingston Laboratories are to
continue distributing Tektronix equipment until 1st
January 1965.

Painton & Co., Ltd., have been appointed exclusive
agents in the U.K. for the sale of the entire range of
products of Bourns Inc., California, U.S.A. For some
time, Painton has held the manufacturing and selling
rights for the Bourns Trimpot range of potentiometers.

Electrosil Ltd., up to now a sales organization, is to
undertake the manufacture of metal oxide resistors, pre-
viously made by James A. Jobling, at its plant in
Sunderland.

G. & E. Bradley Ltd. have been awarded an initial
contract, worth over £42,000, to supply the R.A.F. with
test equipment for pre-flight testing TACAN air-to-air
navigational equipment.

Decca Type 424 airfield control radar is to be installed
at Jersey airport in the Channel Islands. The equipment
will be used primarily in the approach role, comple-
mentary to the I.L.S. and surveillance radar systems
already in use.

Digital Measurements Ltd. have recently supplied the
Admiralty with a seaborne digital data recording system.
It will be used to evaluate new ship designs in terms of
various motion parameters.

A 16mm vidicon tele-cine unit manufactured by Auto-
matic Information and. Data Service Ltd. has been
supplied to Tyne -Tees Television. The unit, built
from standard Vidiaids equipment, is designed for
405 -line operation.

British Brown-Boveri Ltd. have moved to Glen House
in Stag Place, London, S.W.1. (Tel.: TATe Gallery
9422.)

The new London headquarters of the General Electric
Company is 1 Stanhope Gate, London, W.I. (Tel.
HYDe Park 8484.)

OVERSEAS TRADE
O.B. Television Vehicles.-Masinimport of Bucharest,

Rumania, have placed an order with Marconi's W/T
Company for a complete four -camera outside broadcast
vehicle and a complete three -camera tudio for
Bucharest. Mark IV 41in image orthicon cameras will
be used in both the studio and O.B. vehicle. Radio
Television Belgrade has also ordered a four -camera O.B.
vehicle from Marconi, bringing their sales of these
vehicles up to 54, of which 32 are for abroad.

The Belgian Television Authority has ordered eight
camera channels and two 16 -channel audio mixing units
from Pye T.V.T. Ltd. to re -equip its Brussels studios.

Redifon Ltd. has received a contract, worth £30,000,
to supply and install five radio beacon stations for the
Ports and Lighthouses Administration of the United
Arab Republic. The stations to be sited at Alexandria
and Rosetta are to operate on 303.4kc/s and those at
Damietta, Port Said and El Tor on 310.3kc/s.

Germany's largest independent producers of TV pro-
gramme material, Riva TV and Film Studios, have
ordered four 41in image orthicon cameras and an 8 -
channel vision mixer, for a new studio from E.M.I.
Electronics Ltd..

The New Zealand Civil Aviation Authority has ordered
four instrument landing systems from Pye Telecom-
munications of Cambridge. Two of these installations
are to be fitted at Auckland's new airport and the other
two at Christchurch airport.
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OF CTURE CTS

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

D C. Micro -Volt -Ammeter
A WIDE -range voltage and current measuring meter the
Type MV -07 C manufactured by Millivac Instruments
is available in the U.K. through Claude Lyons Ltd.,
Valley Works, Hoddesdon, Herts. The instrument is
capable of measuring direct voltage from 10 p.V full scale
to 1,000 V full scale and direct current from 10 lAtIA to
1 mA in seventeen ranges. The manufacturers claim
that the greatest error over this range is ±4% of full
scale on the most sensitive voltage and current ranges
improving to +2% of full scale on the 100 ,ttpA to 1 mA
ranges and +1% of full scale of the 250 /AV to 1,000V
ranges.

The low noise characteristic of the equipment, quoted
as better than +0.51AV, p -p, referred to the input, is
achieved by a low -drift chopper circuit, the use of a
double triode in cascode for the amplifier input stage
and a twin -T circuit in one of the feedback loops.
For further information circle 301 on Service Sheet.

English Electric pulse
tetrode Type CII4911.

Millivac Instruments Type MV -
07C d.c. micro -volt -ammeter.

Pulse Tetrode
A NEW pulse tetrode, C1149/1, for use in radar modu-
lators has been produced by the English Electric Valve
Company. Features of this valve, which is a develop-
ment of the C1133, include a strengthened electrode
assembly, to reduce the chance of short circuits under
vibration and a cathode coating which is claimed to be
immune to flaking and peeling. The base pins have
been made more pliant to minimize glass breakage. The
valve is specified to withstand intermittent vibrations up
to 50g from 20c/s to 1,500c/s, and each valve is subjected
to a shock test of 200g. The pulse output power is
rated at 330kW with a maximum anode dissipation of
60W at 20kV and a pulse current of 18A.
For further information circle 302 on Service Sheet.

Transistor Inverters
OPERATION of mains -powered equipments in the field
can be achieved by use of two new transistor sine -wave
inverters Models ICV80 and ICV150 manufactured by
Advance Components of Hainault, Ilford. D.v. inputs
range from 12 to 28V with maximum load ratings of

Advance transistor sine -wave inverter, Model ICV80.

80 and 150 W depending on the type. The 240V a.v.
output has a frequency stability within ±0.5% and an
harmonic content of less than 5%. The efficiency on full
load is approximately 70%. The output voltage variation
for a fixed load does not exceed +3%. Both equipments
may be operated over an ambient temperature range of
-10°C to +50°C.
For further information circle 303 on Service Sheet.

Trigger Delay Unit
THE versatility of many oscilloscopes can be increased
by the use of a trigger delay unit. This enables
the triggering of a timebase to be delayed so that
the trace begins at any desired point during the period of
the signal. Thus, examination in detail can be made of
any particular portion of a signal by adjusting the delay
unit and the oscilloscope so that that portion occupies the
whole width of the display. A single line of a television
video signal may be displayed by feeding the frame pulse
to the input of the delay unit and using the delayed out-
put pulse to trigger the oscilloscope. The delay time is
variable from 2.5 fAsec to 100 msec in four ranges and is

Philips trigger delay unit, Type GM4585.

382 WIRELESS WORLD, AUGUST 1963



indicated by digital read-out tubes. Additional facilities
include sawtooth and gate -pulse outputs that can be used
for x deflection and unblanking of the oscilloscope. A sync
separator is also included to aid stable triggering on video
frame pulses and to allow the delayed trigger pulse to be
locked to line sync pulses. The unit is manufactured by
Philips and is designated the Type GM4585. It is mar-
keted in the U.K. by Research and Control Instruments
Ltd., 207 King's Cross Road, London, W.C.1.
For further information circle 304 on Service Sheet.

Computer Patch Boards
THE usefulness of the Sealect oboard computer
programming board is further extended by the addition
of a built-in circuit deck. Turret lugs mounted on a
lin grid carry circuit elements; input and output ter-

Sealectro programming board with circuit deck.

minations are available in the plane of the circuit deck.
The unit is manufactured by the Sealectro Corporation,
Hersham Trading Estate, Walton -on -Thames, Surrey.
For further information circle 305 on Service Sheet.

Rectifier Kit
BOTH development engineers and amateur experi-
menters should find the Electro Automat rectifier kit a
useful accessory. The kit consisting of three sizes of
rectifier plates, contacts, contact washers, insulation
washers, spacing washers, plated steel nuts, insulating
tube, mounting spindles, tags and wire enables rectifier
stacks of different specifications to be built up. The plates
provided are suitable for reverse voltages not exceeding
30V r.m.s. The instruction leaflet provided, lists the

"Automat" experimental metal rectifier kit.

current ratings for the plates when used in common
circuit configurations. The standard kit costs £7 7s and
may be obtained from Electro Automat Ltd., Swinton,
Manchester.
For further information circle 306 on Service Sheet.

Voltage Calibratton Source
THE problem of calibrating voltmeters, oscillo-
scopes and other voltage sensitive devices can be solved
by the use of a new precision voltage calibrator Model
420, manufactured by Ballantine Laboratories Inc. The
instrument can deliver both alternating (1 kc/s) or direct
voltages from zero to 10V. Three different outputs can
be selected, d.v., r.m.s. and peak -to -peak. The output
is accurate to within ±0.5%0 of the indicated value but
this may be improved to ±0.25% when using the cali-
bration chart provided. The short-term drift is less
than ±0.05% per hour after a suitable warm-up time.
The total distortion (including hum and.noise) of the a.v.

Ballantine Model 420
precision voltage
calibration source.

source is less than 0.25%. The price of the instrument
is £175, alternatively a rack mounting version can be
supplied for £184. The Ballantine agents in the U.K.
are Livingston Laboratories Ltd., 31 Camden Road,
London, N.W.1.
For further information circle 307 on Service Sheet.

Pressure -operated Switch
A REDUCTION in size by a factor of six compared
with previous designs, is the salient feature of a new
hermetically sealed pressure switch, the Klixon 2PS, in-
troduced by Metals and Controls Inc., a division of
Texas Instruments. This is designed as a pressure limit
safety device in, for example, aircraft refrigeration equip-
ment and fuel boost systems. All internal surfaces are
of stainless steel and the actuating element is a snap -
action disc. The switch is rated to break 5A at 28V d.v.
or 110V a.v. in a resistive circuit or 2.5A in an inductive
circuit. Actuating pressures (with a tolerance of +10%)
between 20 and 500 lb/in' can be provided for, and it
is claimed that the actuating pressure shift over a tem-
perature range of -300°F to +500°F is less than 1

lb/in'. The pressure port is designed for On tubing.
For further information circle 308 on Service Sheet.

Proton Resonance Magnetometer Kit
THE underlying technique involves nuclear magnetic
resonance, in which the nucleus of an atom at a given
magnetic field strength absorbs radio -frequency energy.
The frequencies involved are generally from 10-70 Mc/s.
Scientifica, 148 St. Dunstan's Avenue, Acton, London,
W.3, have introduced a proton resonance magnetometer
kit of all the parts necessary to build the instrument,
including a one -valve oscillator and a 3 -stage transistor
amplifier. A small probe head can be filled with different
liquids for nuclear resonance comparisons. If used in
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Scientifica proton resonance magnetometer being used to
measure the strength of a magnetic field.

an academic institution the equipment can be easily dis-
mantled after a set of experiments so that other students
can rebuild it prior to further experimental work. The
instruction manual includes a number of experiments
that can be performed including the determination of
nuclear magnetic moments. The complete kit costs
£22.
For further information circle 309 on Service Sheet.

Magnetic Tape Instrumentation
TWO recording channels are provided in the new Elliott-
Tandberg magnetic tape instrumentation system. Three
tape speeds are available; frequency modulation or direct
recording modes can be selected by push-button switch-
ing on either or both channels. At 71 in/sec and with a
12 kc/s carrier the f.m. system has a frequency response
of z.f. to 2.4 kc/s +1 dB; at 31 in/sec and 6 kc/s carrier
the response is z.f. to 1.3 kc/s; at 18 in/sec and a carrier
of 3 kc/s the response is z.f. to 600 c/s. When recording
directly, the frequency responses for speeds of 71, 31 and

in/sec are 40 c/s to 16 kc/s, 40 c/s to 10 kc/s and
55 c/s to 5 kc/s respectively. The complete system costs
£550 and is marketed by Elliott -Automation Ltd., 34,
Portland Place, London, W.I. .
For further information circle 310 on Service Sheet.

Variable Capacitor
A MINIATURE ceramic -dielectric variable capacitor, a
special feature of which, is that the vanes are metallized
directly on to the dielectric to reduce microphony is
available from the Havant Components Division of the

Plessey metallized ceramic vane variable capacitor Type 83.

Plessey Company. Designated the Type 83, the com-
ponent is intended for use in medium and long wave
receivers and is semi -sealed against dust. Two versions
are available, 20-300 pF and 20-500 pF. The power
factor at 1Mc/s is less than 0.002. Both the capacitance
law (normally linear) and the maximum capacitance can
be varied to suit customer applications.
For further information circle 311 on Service Sheet.

Components for Colour Television
R.C.A. Great Britain Ltd., Lincoln Way, Windmill Road,
Sunbury -on -Thames announce that certain receiver parts
in kit form can be obtained from them. Designed for
625 line, N.T.S.C. standards operation, the parts avail-
able are, a 21in., colour mask, 70 degree, aluminized tube
Type 21FJP22 and a kit of parts consisting of a colour -
purity ring magnet, deflection yoke, convergence
assembly, lateral magnet assembly and line output trans-
former. The tube is priced at £62; the other parts are
sold collectively at £15 9s.

R.C.A. also announce that their new colour television
receiver Type 14F61MU will sell at £292 net. Sets will
be delivered in the U.K., with Band -I channel aligned
for test purposes to vision carrier 55.25 Mc/s, sound
carrier 61.25 Mc/s-unless otherwise ordered.
For further information circle 312 on Service Sheet.

Video Recorder
A NEW video tape recorder using transistors through-
out is announced by Ampex International. Designated
the VR1100, the equipment is thought to be the smallest
compatible broadcast recorder available at present. The
unit is capable of two -speed operation (71 or 15 in/sec)
and is housed in a single cabinet 60 x 24 X 42in. in size.
Accessories designed for the Ampex VR1000 series may

Ampex International Type VR 1100 video recorder.

be used with this recorder. Specifications include a
bandwidth of 10c/s to 4Mc/s +2dB (525 line), 10c/s to
5Mc/s + 2dB (625 lines), a signal-to-noise ratio of 40dB
or better, peak -to -peak video to r.m.s. noise, an input
level of 0.5 volts peak -to -peak minimum and a linearity
(video response) better than 10%.
For further information circle 313 on Service Sheet.
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U.H.F. Television Reception
PROPAGATION PROBLEMS AFFECTING AERIAL DESIGN

WITHIN a few months a third television pro-
gramme will become available to a section of the
British public. Transmissions will be in the ultra
high frequency range of Bands IV and V, and will
be based on a 625 -line picture standard. No revo-
lutionary technical problems will be involved in start-
ing the service, but there are nevertheless severe
practical difficulties to be met. It is therefore quite
probable that these difficulties may have an un-
expected influence on the popular reaction to the
new programme.

It is important to appreciate the circumstances in
which the new service will be introduced. They are
entirely different from the context in which an alter-
tive British programme first became available. At
that time any new and different picture had inherent
originality and novelty which easily offset most of
the early teething troubles. Moreover at a time
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when parliamentary feeling was running unusually
high, the public was invited to study the contro-
versial profile of a commercial television service.
It is also relevant that there were then no particu-
lar technical innovations being offered to the public.

The present position is very different. Originality
has now less to recommend it, and there is less con-
troversy about the character of the new service.
Indeed, there seems to be much that will restrict
rather than extend its appeal. It has been suggested
that evening transmissions will often include pro-

* Belling & Lee Ltd.
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grammes of considerable length. Has the domestic
viewing public the sticking power of the theatre-
goer and the concert -goer? The attraction of colour
which probably alone could stimulate a wave of
interest in the new service, is unlikely to be added
for some time. It seems, in fact, as though the
main popular attraction of the new service will
initially be centred on the new 625 -line picture stan-
dard. There is, however, little immediate gain in
picture quality, and if there are receiving problems
which result in an inadequate or a poor signal these
will only add to the difficulties in developing a new
service which cannot easily achieve striking original-
ity and can only expand as rapidly as the public
investment in new receivers.

Frequency Allocations

Bands IV and V cover the ultra high frequency
range between 470 Mcs and 960 Mc/s. The allo-
cation of bandwidths and national and regional trans-
mission frequencies is based on decisions covering
these transmissions which were reached at the 1%1
Stockholm Conference.' It was then decided to
adopt an 8 Mc/s bandwidth as standard for all chan-
nels within the u.h.f. bands, and also to allocate four
channels to each service area disposed by number in
the series n, n+3, n + 6 and n+10. Where this is
not practicable, the preferred alternative will be n,
n +4, n +7, and n+10.

A British extension to this principle establishes
that, wherever possible, all u.h.f. transmitters
covering any single service area will be co -sited. In
practice this co -siting will frequently be based on
the positions of existing lower frequency transmit-
ters and aerials, although where secondary or " satel-
lite " u.h.f. transmitters are required this overall
concentration will clearly break down. The general
principle involved is, nevertheless, attractive and
important, because it encourages the use of single
complex domestic receiving aerials, covering either
the bandwidth of at least the eleven u.h.f. channels
for a locality or a combination of this coverage with
channels in Bands I, II, and III.

In order to achieve very wide bandwidth u.h.f.
reception, Yagi-type aerials are now almost univer-
sally adopted, although a major change in design
philosophy has taken place. This involves considera-
tion of the phases velocity of signals received in the
aerial directors in conditions analogous to those of
a corrugated waveguide.' Although relatively com-
plex and bulky, aerials which also accommodate
channels in the lower v.h.f. bands are economically
attractive; erection and alignment costs are relatively
low, with the built-in multiplex coupling to the down
lead simplifying the electrical installation.

The area which a Band IV or V transmitter can
adequately serve is broadly similar to that which
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can be covered by an equivalent transmitter in the
lower three bands. The effect of the higher fre-
quency is, however, to increase the propagation
losses and to reduce diffraction at the horizon. This
results in rapid deterioration of the available signal
beyond line -of -sight distance from the transmitting
aerial. An indication of the quantitative range of
this effect is provided in Fig. 1.'

The effect of this deterioration on the secondary
service area will be to concentrate the demand for
satisfactory fringe reception into a comparatively
narrow annular region only a short distance from the
transmitter horizon. In some cases this may bring
the problems of fringe reception into areas of high
urban concentration.

This contraction of the service area necessarily
leads to an increase in the number of stations re-
quired to provide adequate national coverage. U.h.f.
service areas will be more generously lapped and

many low -power secondary stations will be necessary
to provide a service where, for topographical reasons,
the available signal from main stations is inadequate.
Rather more than sixty main transmitter locations
are envisaged. Table 1 and the accompanying map,
which are based on the decisions reached at Stock-
holm, show the main station allocations for the
British u.h.f. television services. Secondary trans-
mitters are not shown and can only be finally
planned as the services develop.

Field Strength and Sensitivity
The relatively small size of Band IV and V dipoles
reduces the basic aerial sensitivity, but this is not,
in practice, as important as is often made out. The
conditions for energy transfer between transmitter
and receiver, neglecting propagation losses, are sub-
stantially independent of frequency. More impor-
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TABLE 1.-The channels allocated at
Stockholm to the 64 main stations for the
U.K. are listed below and the general dis-
position of the transmitters is shown on
the map. The frequency limits and vision
carriers for each channel were given in the
December issue of Wireless World (p. 592).

Belfast 21 24 27 31
Caithness 21 24 27 31
Cardiganshire 21 24 27 31
East Lothian 21 24 27 31
Huntingdon 21 24 27 31
Isle of Wight 21 24 31 41
West Yorks 21 24 27 31
Argyllshire 22 25 28 32
Cumberland 22 25 28 32
East Cornwall 22 25 28 32
East Lincs 22 25 28 32
Fermanagh 22 25 28 32
Herefordshire 22 25 28 32
Kincardine 22 25 28 32
Ayrshire 23 26 29 33
Banff 23 26 29 33
East Devon 23 26 29 33
Lewis 23 26 29 33
London 23 26 30 33
North Yorks 23 26 29 33
Staffordshire 23 26 29 33
West Sussex 27 55 58 66
Isle of Man 30 34 48 52
Shetland 32 34 45 49
Flintshire 39 42 45 49
Hampshire 39 42 45 68
Inverness 39 42 45 49
Northumberland 39 42 45 49
Birmingham 40 43 46 50
Dorset 40 43 50 67
Lanarkshire 40 43 46 50
North Kent 40 43 46 65
North Lancs 40 43 46 56
Orkney 40 43 46 50
Pembrokeshire 40 43 46 50
Buchan 4 44 47 51
Caernarvon sh i re 4 44 47 51

Jersey 4 44 47 51
Kirkcudbrightshire 4 44 47 51

Londonderry 4 44 47 51

South Yorks 4 44 47 51
South Wales 4 44 47 51
Suffolk 4 44 47 51
West Cornwall 4 44 47 51
Guernsey 48 52 54 56
East Sussex 49 52 64 67
South East Kent 50 53 56 68
Anglesey 53 57 60 63
Carmarthenshire 53 57 60 63
East Yorks 53 57 60 63
Northamptonshire 53 57 60 63
Perthshire 53 57 60 63
South Devon 53 57 60 63
Wigtown 53 57 60 63
Armagh' 54 58 61 64
Bristol 54 58 61 64
Dumbarton 54 58 61 64
Durham 54 58 61 64
Nottinghamshire 54 58 61 64
Norfolk 55 59 62 65
North Antrim 55 59 62 65
North Devon 55 59 62 65
Selkirkshire 55 59 62 65
South Lancs 55 59 62 65
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tant considerations are
the available input ter-
minal voltage necessary
to ensure a high signal-
to-noise ratio at the re-
ceiver, wide local
variations in the avail-
able field strength, and
effects of shadowing
and reflection, already 40,41VaouV
familiar in the v.h.f. 40pV

bands but appreciably 20/-4 ?C) 'UV

increased at higher fre-
quencies.

For any given signal-
to-noise ratio the mini-
mum acceptable, input
signal to an u.h.f.
receiver is determined
by the thermal noise of
the first stage. This is
dependent both on the
channel frequency and
on its bandwidth. At
600 Mc/s thermal noise
on an 8 Mc/s channel
is about 9 dB higher
than for a 3.5 Mc/s
channel in Band I.
There is also a greater
loss of input signal due 25o,, v

to down lead attenua-
tion which, for an
average run of 30-40ft, 125,w
may represent a further
1.5-2 dB. A signal from
the aerial generally
about 12 dB higher than
for Band I is therefore
desirable for adequate
signal-to-noise ratio in
the u.h.f. bands. The
necessary aerial gain will depend on the effective
radiated power of the transmitter, or the terrain
over which propagation is taking place, and on the
receiving aerial position and height.

The e.r.p. of the transmitter may be increased
by using transmitting aerials of high gain, designed
to radiate intensely in the area between the mast
and horizon but not significantly above the horizon.
The design of such aerials is a sophisticated com-
promise involving transmitter and mast economics,
mast stability, and careful attention to the available
field strength in close proximity to the transmitter.
Particular attention must also be paid to the tan-
gential radiation at the horizon, which must be un-
affected by severe wind loading on the mast. Present
technology indicates that a representative economic
service may cover a radius of about 25 miles from
a 600ft mast, with an e.r.p. of the order of 1 MW.
B.B.C. test transmissions on channels 34 and 44,
however, have an e.r.p. of only 160 kW.

The transmitter e.r.p. is not alone a criterion of
satisfactory propagation; the severe shadowing
effects already referred to introduce local variations
in the available field strength which are very much
more pronounced than at lower frequencies. Fig. 2,
for example, illustrates the kind of variation which
may be encountered at the front of and in the
shadow of a fairly ordinary suburban house, the

20pV
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3 mV
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Fig. 2. Terminal voltages from aerial plots adjacent to a suburban two -storey house; (a) using
a A/2 dipole and (b) using a Yagi with a 12 dB forward gain relative to a dipole.

front effects being due to reflections and standing
wave phenomena.' More complete shadowing will
of course occur behind hills, as indicated in Fig. 3.
The comparative results for Bands III and V in-
volve aerials with gains corrected for the differing
effective captive areas. Wide variations in the
necessary receiving aerial gain will clearly be en-
countered, but these will be less directly related
to propagation distance than at lower frequencies.

Receiving Aerial Performance
Receiving aerial performance involves three basic
criteria: -

1. Forward gain,
2. Directivity and
3. Front -to -back gain.

Forward gain will determine the terminal voltage
at the receiver for any given circumstances of field
strength and down -lead attenuation. We have
already seen that wide variations in desirable gain
may be involved within quite small physical dis-
placements. It is also clear from Figs. 2 and 3 that
an increase of height may well be the most im-
portant general means for improving a poor signal.

Directivity is related to forward gain, high gain
and narrow directional characteristics being gener-
ally, for any given bandwidth of performance,
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directly related. Directivity will be important where
reflected signals cause serious "ghosting," and
much experience has been gained in Band III on
these problems. The effects in Bands IV and V
should not be conspicuously different, and from
recent small-scale field tests seem, if anything,
rather less serious than anticipated.

Clearly, since height is advantageous, a low aerial
is likely to be troublesome. In a large urban con-
centration with many flat dwellers, a considerable
proportion of whose premises face away from the
transmitter, here are likely to be problems asso-
ciated with ground floor and basement reception.
Many reflections from adjacent buildings are likely
to complicate reception, and these reflections may
be quite strong compared with a severely shadowed
and attenuated primary signal. In such circum-
stances polar discrimination against reflection paths
will be a natural consequence of providing the
necessary gain to use any severely attenuated but
adequate primary signal. It is therefore probable
that much latent " ghosting " trouble has been con-
cealed by the inevitable use of high -gain, and there-
fore highly directional, receiving aerials. However,
this, argument becomes less valid in areas of very
high field strength-possibly on hill tops, or, in
some cases, close to the transmitters. Here, even
-close to the ground low -gain aerials may be accept-
able but may lack adequate angular discrimination
against reflections. It may then be appropriate to
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Fig. 3. Field variations within a 100ft. depression.

use an aerial of considerably higher gain than neces-
sary in order to take advantage of its superior direc-
tional properties. In very exceptional circum-
stances this may even be coupled to the receiver
through a compensating attenuator, although very
close to the transmitter, direct pick-up within the
receiver itself may introduce a further complication.

A high forward -to -backward gain is necessary to
discriminate against reflections in the immediate
vicinity of the aerial mounting. Such signals may
be relatively strong and may cause the serious stand-
ing wave patterns and field strength nulls illus-
trated in Fig. 2. They may also cause short time
delays which will impair visual resolution. There
is a further small chance of co -channel interference
from a distant transmitter, or second channel inter-
ference from the tenth channel above that which is
being received, if receiver selectivity is inadequate;
these are, however, unlikely to be troublesome
except in particularly unusual circumstances.

Practical Aerial Arrangements
All outdoor aerials for Bands IV and V meet the
requirements already set out, in greater or lesser
degrees. Fig. 4, indicates the appearance of repre-
sentative broadband aerials with nominal forward
gains relative to a half -wave dipole of 3, 6 and 9 dB,
and shows approximate directional characteristics
for each. Higher forward gain and greater direc-
tional discrimination may be obtained by using
longer director arrays or possibly by fitting side
rows, as shown in Fig. 5a, but this approach to
performance improvement becomes less rewarding
as arrays become larger and involves very large
structures even to achieve a nominal gain of 12
dB. Where higher gain is necessary, smaller arrays
can be more successfully coupled in broadside
arrangements as shown in Fig. 5b.

It is, for the reasons already presented, difficult
to generalize about receiving aerial requirements,
but Table II and the accompanying map, collate a
variety of information obtained during recent field
tests in the Greater London area'. Many viewers
will be able to use relatively low -gain aerials at
considerable distances from the transmitter-always
assuming good roof -top mounting positions are
available. It seems, however, that considerable
difficulties arise as soon as reception is attempted
below rather than above the main topographical
irregularities. Once the receiving aerial becomes
submerged below the mean surrounding roof level,
multiple reception paths are introduced which in-
volve both the attenuation and reflection of adjacent
buildings. A particular irritant associated with low
aerials is transient reflection from moving vehicles,
a far more frequent nuisance than passing aircraft
on v.h.f. channels.

There remains the problem of indoor and set top
aerials. Attic aerials of comparable gain to out-
door arrays have much to commend them; they are
protected from the effects of the weather and are
of convenient size for such mounting. The attenua-
tion due to roof cladding is normally only about 1-2
dB but may be worse in some cases when it is rain-
ing. A further comparatively new hazard affecting
such aerials is the use of metal foil roof insulation.
This, of course, renders many of these arrangements
virtually useless. Set top aerials are more difficult
to generalize about; interior wall reflections may be
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Fig. 4. Typical performance figures for w'de-band u.h.f. aerials.

troublesome unless the aerial is carefully positioned,
and the movement of people in adjacent rooms may
have real nuisance value.

Some recently published American results' have
tended to confirm the findings of these preliminary
tests in Greater London, but have brought out one
or two further and important observations. Often
when the receiving aerial is below the average roof
line, it is extremely difficult to analyse the nature
of picture degradation, and the amount of degrada-
tion which is acceptable varies considerably with the
type of picture content. In this condition of immer-
sion within the building " clutter "-the American
term-it is also often preferable to use an aerial of
only moderate gain and polar discrimination as the
alignment of high -gain narrow -angle aerials is fre-
quently critical and unreliable.

In conclusion a few words about colour. The effects
of multiple path distortions and poor signal strength
on the quality and character of colour reproduction
depend fundamentally on the system in use. They
also, in some cases, depend significantly on the trans-
mitter aerial alignment. During the tests described
in Table II, temporary transmitter aerials were in
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Fig. 5. Techniques for increasing u.h.f. aerial gam a.,f1J otrec-
tivity; (a) using director side rows and (b) broadside coupling.
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TABLE 111.-Summary of results of u.h.f. tests conducted in the Greater London area. The places referred to in the table are indicated
on the sketch map. It must be stressed that local results vary widely and that the figures given are random rather than representative.
Low tabulated results, therefore, do not necessarily indicate a low ge signal in the specified area. All tests were conducted with
a 36ft mast.

Test Position and Charactcr R ion Conditions Picture Quality Notes

Map
Ref.

Place
Dist. from
Transmitter

(miles)

Terrain Buildings Chan-
nel

Aerial
Gain

Rel. to
Dipole
(dB)

Average
Receiver
Terminal
Voltage

(mV)

General Noise Reflections

a.

b.

c.

d.

e.

f.

8.

h.j
k.

I.
m.
n.

P.
q.

r.

s.

t.

u.
v.

High
Wycombe

Ware

Harlow

Tunbridge
Wells
Dorking

Guildford

Windsor

Ealing
Wood Green
Ilford

Dartford
Sevenoaks
Godstone

Esher
Shepherds
Bush
Oxford St.

Regent St.

Leicester
Square
Savoy Place
Camberwell

36

28

25

24

18

22

25

13

13

II

II
14
12

15
10

9

9

8

7
5

Hilly

Low

Flat

High

Low

Mod.
high
Low

Flat
Low
Flat

High
High
Low

Flat
Flat

Slope

Flat

Flat

Low
High

Semi -open

Residential
and light ind.
Urban car
park
Residential

Commercial,
etc.
Commercial,
etc.
Residential

Residential
Residential
Residential

Residential
Residential
Residential

Commercial
Residential

High
commercial
High
commercial
High
commercial
Riverside
Residential

44

34

34

34

34

34

34

34
34
34

44
34
34

34
34

34

34

34

34
44

Miles
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f e

*c

 .

r.s.t k
N4.

q

--TRANSMITTER J 1 "4.)

.tn

T1

d

9

9

9

9

9

9

6

9
6
6

6
9
9

9
9

9

9

9

9
3

0.79

0.28

0.40

0.14

0.16

0.79

0.71

11.2
0.20
0.28

0.25
0.28
0.10

6.30
6.30

0.45

6.31

0.45

1.00
1.12

Fairly good

Poor

Fair

V. poor

Fairly good

Fairly good

Fair

V. good
V. poor
Good

Fairly good
Good
V. poor

Good
Good

Poor

V. good

Poor

Good
Fair

Slight

Moderate

Slight

V. slight

V. slight

Slight

Slight

V. slight
Moderate
V. slight

Slight
V. slight

V. slight
V. slight

Moderate

Nil

Nil

V. slight
Nil

V, slight

None

Slight

Moderate

V. slight

Slight

V. slight

None
Slight
V. slight

V. slight
V. slight

V. slight
V. slight

Severe

Nil

Severe

V. slight
Moderate

Behind hill

Just clear of
castle shadow

Behind hill
Behind large
building

Very poor pic-
ture synch.

Severely
screened
Clear towards
transmitter
Severely
screened
Fairly open

use and it was known that some local peculiarities
in colour reception were probably very much influ-
enced by the aerial radiating characteristics. At a
time when the selection of a standard colour system is
urgent, nothing is to be gained by cluttering the
debate with misleading impressions and tenuous
deductions. It is probably enough to observe that,
in general, the areas where colour reception has been
poor have also been immediately recognizable as
characteristically difficult areas for monochrome
reception, although in some cases colour reception
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has been very disappointing where monochrome
reception has been quite acceptable.

The objective of studies in u.h.f. reception must,
in the end, be a practical one. So far field tests
have confirmed the wide variations in local field
strength associated with these frequencies, and the
complexity of the field patterns involved. What we
must now develop through our working experience,
is a modest range of conventional solutions to a
great diversity of particular problems. The time
that it will take to acquire this experience and facility
will depend on the rate of expansion of the new
service; effectively on the attractiveness of the new
programmes and the success with which the public
can be persuaded to change their receivers.
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WORL [i) OF IRELE S
U.H.F. Television
THE areas to which the B.B.C's second television
service will be extended following its introduction in
London next April have now been announced by the
P.M.G. The first eight high -power stations, to be
opened by the end of 1965, will be in the Midlands,
Lanarkshire, South Wales, Lancashire, South Yorkshire,
Northern Ireland, the Isle of Wight and North-east
England. A further nine stations, which it is hoped to
open in 1966, will be in the Bristol Channel area,
Norfolk, Anglesey, Kincardineshire, South-east Eng-
land, Nottinghamshire, Suffolk, North Yorkshire and
Northamptonshire. A list of the frequencies allocated
to these stations at the Stockholm Conference, 1961, and
a map showing the distribution of the 64 main u.h.f.
stations provisionally planned for the U.K. are given on
page 386 of this issue.

Seven of the 17 stations will be built at the sites of
existing B.B.C. Band I transmitters (Sutton Coldfield,
Wenvoe, Rowridge, Pontop Pike, Divis, Tacolneston
and Llanddona), and five at or near the I.T.A. stations
at Winter Hill, Emley Moor, Black Hill, Durris and
Dover.

Extending 405 -line Coverage
BOTH the B.B.C. and the I.T.A. have been given the
go-ahead by the P.M.G. to build additional Band III
stations to extend the coverage of their existing services.
The B.B.C. is to have six Band III transmitters, include
ing that already announced for Wenvoe (Channel 13),
which will radiate a Welsh programme. The five
additional transmitters will be at Moel-y-Parc, near
Denbigh (Channel 6), Sandale, Cumberland (Ch. 6),
South-west Lancashire (Ch. 12), Mid -Lancashire (Ch
7) and East Lincolnshire (Ch. 13). The Moel-y-Parc
transmitter will share the existing I.T.A. site.

The I.T.A. is also to build six additional v.h.f.
stations to serve Central Berkshire (Channel 12), Bed-

- ford -Peterborough (Ch. 6), East Lincolnshire (Ch. 7),
Scarborough (Ch. 12), Dundee (Ch. 11) and Caithness -
Orkney (Ch. 8). The East Lincolnshire station will be
constructed with a view to its future use by both the
B.B.C. and I.T.A. for u.h.f. transmissions. Some of the
channels quoted are provisional allocations.

The P.M.G. stated in the Commons that the three
transmitters to operate in Channel 6 will for a time
have to limit their hours of transmission from noon to
midnight to avoid interference with the sky survey of
the Northern Hemisphere which is being conducted by
the Mullard Radio Astronomy Observatory at Cambridge
using frequencies within this channel.

Aviation Electronics
DIPLOMAS and prizes were presented to 114 students
at the College of Aeronautics, Cranfield, by the Minister
of Aviation, Mr. Julian Amery, on July 5th. Seventy-
five of the students were from the U.K., 22 from the
Commonwealth and the remainder from ten other
countries. The college is a Government -sponsored
establishment providing engineering, technical and
scientific training in aeronautics. A two-year course is
given to selected graduate students leading to the award
of the diploma of the college (D.C.Ae.). Students in the
final year specialize in the work of one of the six
departments (including electrical and control engineer-
ing) and produce a thesis.

Of the six recipients of the D.C.Ae. in the Depart-
ment of Electrical and Control Engineering, Flight Lt.
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Colin W. Andrews, B.Sc., also won one of the nine
special prizes. His thesis was on a 450 Mc, tunnel
diode amplifier in a stripline configuration.

The college also awards a diploma in advanced
engineering (D.A.E.) on the completion of a one-year
course in one of several subjects of advanced engineer-
ing science offered by the various departments.
The only recipient of the D.A.E. for the course in
aviation electronics was A. K. Majumdar, M.Sc.,
formerly with International Computers and Tabulators,
of India, whose thesis was " The role of radar in air
traffic control."

Not Yet
THE proposal put forward by Paul Adorian and
referred to in our April issue that this country should
adopt a 525 -line 60-field/625-line 50 -field dual tele-
vision standard, has been considered by the Television
Advisory Committee to be "quite impracticable to
introduce . . for at least another 10 years." The com-
mittee's advice has been accepted by the Postmaster
General.

Although such a dual system "might prove to be
worth while in the long term" the committee gave
among its reasons for delaying its introduction that,
although it might be possible eventually to provide
receivers capable of being used on both 625 and 525
lines, it would be wrong to introduce additional compli-
cations in receiving sets during the period when defini-
tion standards are changing over from 405 to 625 lines;
and, that even were it practicable to introduce such a
system now (and the Committee is convinced it is not),
so drastic a change in plan on the eve of the start of the
B.B.C.'s second programme on 625 lines would result in
a serious set -back for the radio *ndustry.

This year's Paris Radio and Television Show, which
will be held from 5th -15th September, will, for he first
time, be international. Organized by the F.N.I.E.
(Federation Nationale des Industries Electroniques) it
will cover domestic radio and television (819 and 625
lines will be demonstrated) and sound reproduction.

Italy's 29th National Radio & Television Show, to be
held in Milan from 7th to 15th September, will this year
include the first International Electronic Components
Fair to be held in Italy. The organizers, Associazione
Nazionale Industrie Elettrotechniche, are also planning
to hold a convention during the Components Show.

B.S.R.A.-At the annual general meeting of the British
Sound Recording Association, J. C. G. Gilbert was
elected president for the year 1963-1964 with M. J. L.
Pulling, A. P. Monson, G. A. Briggs and D. W. Aldous
as vice-presidents. The Hon. J. Dawnay, R. J. Barton,
R. E. Cooke, J. W. Maunder, P. M. Clifford and P. B.
Cooper were elected members of the council. S. W.
Stevens-Stratten was re-elected hon. secretary.

The Paul Instrument Fund Committee, administered
by the Royal Society, the I.E.E. and the Institute of
Physics and Physical Society, has recently made the
following grants:-£15,320 to Professor H. M. Barlow,
F.R.S., Pender professor of electrical engineering at
University College, London, for the development of a
microwave electrostatic wattmeter and the construction
of instruments for the measurement of electrical power
at very high frequencies by the absorption of the angular
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momentum of a circularly polarized' wave; £950 to
K. G. Nichols, M.Sc., lecturer in electronics, Univer-
sity of Southampton, for the construction of apparatus
giving an improved method for vacuum deposition of
thin films of high melting point materials; and £1,800 to
Dr. E. E. Schneider, reader in solid-state physics, King's
College, Newcastle-upon-Tyne, for the development of
superconducting cavities for use in magnetic resonance
spectrometers.

E.E.A. Space Committee.-The Electronics Engineer-
ing Association's co-operation in looking into the com-
munication/electronics aspects of the proposed U.K.
satellite has been requested by the Minister of Aviation.
The Association has, therefore, formed a space com-
mittee to " enable the industry to co-ordinate its efforts
and speak to the Government with a single voice on
space communications." The members are:-W. D. H.
Gregson (Ferranti) who is chairman, W. S. Graff -Baker
(A.E.I.), Gp. Capt. E. Fennessy (Decca), W. R. Thomas
(Elliott), Air Vice -Marshal W. E. Oulton (E.M.I.),
R. A. G. Dunkley (G.E.C.), A. W. Cole (Marconi's),
S. J. Robinson (Mullard), J. M. C. Dukes (Plessey),
T. C. B. Talbot (Rank -Bush Murphy) and P. H. Bourne
(S.T.C.).

Technology, life and leisure is the subject of the
Thomson lecture, to be given by Dr. Dennis Gabor,
F.R.S. (professor of applied electron physics at Imperial
College), on 24th October at the Royal Institution. Ad-
mission is by ticket obtainable from the Society of
Instrument Technology, 20 Peel Street, London, W.8.

Trawler Radio Jubilee.-The fiftieth anniversary of
the first fitting of wireless in fishing vessels was cele-
brated by Marconi Marine in June. Vessels equipped
for this " interesting experiment . . . with a view to
determining the extent to which wireless telegraphy
could effectively and economically be applied to steam
fishing vessels ' were the trawler Othello and the carrier
Ccesar owned by Hellyers of Hull. Following the lead
set by these vessels we stated in our January 1914 issue
" it is not improbable that wireless will be generally
adopted by the fishing industry"!

Results of the Radio Amateurs' Examination held in
May have just been announced by the City and Guilds
of London Institute. A total of 1,229 sat for the exam.
and 861 passed. Eleven blind students, who were
examined separately, are included in the total and of
these nine were successful.

A symposium on a multi -standards studio centre is
being organized jointly by the Television Society and
ABC Television Ltd. for 30th October. It will be held
at the I.E.E. headquarters, Savoy Place, London, W.C.2.
Further details are obtainable from the Television
Society, 166 Shaftesbury Avenue, London, W.C.2.

A.P.A.E. Symposium.-The Association of Public
Address Engineers is holding a symposium at the Queens
Hotel, Manchester, on 22nd September. Admission will
be by ticket obtainable free from the A.P.A.E. at 394
Northolt Road, South Harrow, Middlesex.

The Iraqi Ministry of Guidance has now been given
the go-ahead by the government to put out tenders for
five, 15 to 25 kW, television stations and five sound relay
stations, for use in the provinces. The scheme designed
to provide 80% of Iraq with a television service, includes
stations at Musol, Kirkuk, Alemara, Elsamawa and
Basra.

The Ministry of Education has approved increases in
the salary scale of the more senior teachers in Colleges
of Advanced Technology. The increases take effect from
1st April, 1963, and add £150 to a senior lecturer's salary
bringing it up to £2,150 (max.). At the other end of the
scale, a Grade VII departmental head receives an addi-
tional £325 bringing his maximum salary up to £3,400.
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TECHNICAL EDUCATION
A lecture course on u.h.f. television techniques is to

be given by the Television Society this autumn. This
course is of particular interest to those on the servicing
side and will be held for five successive Friday evenings
at the London School of Hygiene and Tropical Medi-
cine, Keppell Street, London, W.C.1, starting 4th Ckto-
ber. The fee for non-members is £1 15s and enrolment
forms are available from the Television Society, 166
Shaftesbury Avenue, London, W.C.2.

Two courses leading to the graduateship of the
Brit.I.R.E. are listed in the 1963/64 prospectus of the
Northern Polytechnic,. London, N.7. One is a three-
year, full-time course in electronics and telecommunica-
tions and the other a six -year, part-time day release
course. Special short advanced evening courses being
provided in the Department of Electronics and Tele-
communications during the coming year indude pulse
circuit analysis, colour television, network theory and
microwave techniques. The four-year Dip. Tech. sand-
wich course in the physics and technology of electronics
carries exemption from examination requirements for
Grad.Inst.P. and Grad.I.E.E.

In addition to the normal courses in preparation for
the C. & G. exams in radio and telecommunications,
the Norwood Technical College, London, S.E.27, con-
ducts a four -term full-time course for the P.M.G.'s
marine radio certificate and a three-year course in tele-
communication engineering which covers the syllabi of
the Brit.I.R.E. graduateship examination. Short courses
listed in the 1963/64 prospectus include v.h.f./u.h.f.
techniques, transistors, colour television and medical
electronics.

Telecommunication Technicians' Course.-The com-
plete four-year syllabi, plus supplementary studies,
in preparation for taking the examination for the City
& Guilds Telecommunication Technicians' Certificate,
has been prepared as a home study course by C.R.E.I.
(London). A brochure covering the course is available
from C.R.E.I. (London), 132/135 Sloane Street,
London, S.W.1.

National Certificate, block release, two-year course for
mechanical, electrical and civil engineers is being con-
ducted by the Twickenham (Middlesex) College of
Technology in the coming session. The course is
common to the three branches except for the choice of
two alternative subjects in the second year. Students
are alternately at college and in industry for six -week
periods. Fee £12 17s.

Part-time day and evening courses in preparation for
the various radio and electronics examinations of the
City and Guilds of London Institute are being offered
by the Weston-Super-Mare Technical College during the
coming scholastic year.

CLUB NEWS
Halifax.-During August the Northern Heights Amateur

Radio Society has undertaken to provide demonstration
stations at three local functions; at a charity gala at Warlev
(3rd), Halifax Agricultural Show (10th) and at Forest Cot-
tage, Illingworth (17th).

We have been notified of the following Mobile Rallies:-
R.A.F. Stradishall, near Newmarket, July 28th (details

from Flt. Lt. G. C. Moore (G3MCY), R.A.F., Stradishall,
Newmarket, Suffolk).

Derby, Rykneld School, August 18th (F. C. Ward
(G2CVV), 5 Uplands Ave., Littleover, Derby).

M.A.R.S. (American Military Affiliate Radio System) is
organizing a " Hamfest " in Heidelberg for August 3rd and
4th to which British amateurs visiting the area are invited.
Details from Russ Lawson (DL4BS), Postfach 3049, 6100
Darmstadt.
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G. L. Hutchinson, Ph.D., recently appointed head
of the Electronics Group of the Physics and Electronics
Department at the Royal Radar Establishment, is a
graduate of King's College, London, where he also
obtained his doctorate. In 1939 Dr. Hutchinson joined
the Air Ministry Research Establishment at Dundee,
and was later seconded to the R.A.F. to assist with the
installation of the coastal radar chain. In 1943 he
joined the staff at the Telecommunications Research
Establishment, Malvern, and from 1948 until 1954 he
was at the Royal Aircraft Establishment, Farnborough.
Dr. Hutchinson was posted to the British Joint Staff
Mission in Washington in 1954 and returned to the
R.R.E. in 1957.

G. B. Townsend, B.Sc., A.K.C., F.Inst.P., M.I.E.E.,
has joined the Rank Organisation as technical manager
of the Professional Television Equipment Division of
Rank Cintel. Mr. Townsend was formerly with the
G.E.C., having joined their Research Laboratories at
Wembley in 1940 where he worked on radar and secret
weapons and was subsequently responsible for the
research work on television problems. In 1961 he trans-
ferred to G.E.C. (Electronics) Ltd., as manager of the
new Television Equipment Department. He is joint
author, with P. S. Carnt, of the book " Colour Tele-
vision." Mr. Townsend is president of the British
Amateur Television Club and chairman of the Council
of the Television Society.

Lord Hill of Luton has been appointed the new
chairman of the Independent Television Authority in
succession to Sir Ivone Kirkpatrick. Lord Hill, as Dr.
Charles Hill, was Postmaster General from 1955 to 1957.

The guest of honour at this year's Radio and Elec-
tronic Industry dinner, which is to be held at the
Dorchester, London, on 12th November, is to be the
Rt. Hon. Julian Amery, M.P., Minister of Aviation.
Lord Brabazon of Tara, who has been president of the
Radio Industry Council since 1957 and has agreed to
serve for a further year, will preside at the dinner.

B. V. Northall, A.M.Brit.I.R.E., has received from the
City and Guilds of London Institute the Insignia Award
in Technology (C.G.I.A.). His thesis was entitled
" Factors affecting the design of an audio -frequency
magnetic recording system." The Insignia Award in
Technology was instituted in 1952 since when 245
awards have been made of which 54 have been to
those in the electrical and telecommunications fields.
Mr. Northall, who is 44, is senior executive engineer
at the Post Office Research Station. He joined the Post
Office Engineering Department as a youth -in -training
in 1937 and during the war served in the Royal Signals.

Leon A. Smulian, B.Sc., A.M.Brit.I.R.E., has joined
the Elliott -Automation Group as joint general manager
of Elliott -Litton Ltd. After the war, during which
he served as a signals officer (radar) in the R.A.F., he
joined Ultra Electric as senior engineer in charge of the
special products division, and when he left the company
in 1955 he was chief engineer radio and television and
assistant chief engineer of the company. In 1955 he
started his own company, Gate Electronics, and since
1961 has been with the British Aircraft Corporation
on a special assignment as industrial products officer.

R. S. Chadwick, a draughtsman apprentice with the
Marconi Company in Chelmsford, has been selected by
the City and Guilds of London Institute as one of 31
apprentices to represent the United Kingdom in the
twelfth International Apprentice Competition, which
this year is being held in Dublin. Mr. Cadwick, who is
21, joined Marconi's in 1958 and is at present studying
for his Ordinary National Certificate.
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Personalities
John A. Saxton, D.Sc., Ph.D., M.I.E.E., who has been

deputy director of the D.S.I.R. Radio Research Station,
Slough, since 1960, has been appointed director of the
United Kingdom Scientific Mission in Washington, D.C.,
and Scientific Attaché at the British Embassy in
Washington. He succeeds Dr. Harry Hookway and will
take up his new appointments early next year. Dr.
Saxton, who is 49, joined the Department of Scientific
& Industrial Research in 1938. He has been active in
the affairs of the International Scientific Radio Union
(U.R.S.I.) and the International Radio Consultative
Committee (C.C.I.R.) for a number of years and has
on three previous occasions worked in the U.S.A. In
1945, and again in 1950, Dr. Saxton undertook a tour
of duty as radio physics liaison officer in the United
Kingdom Scientific Mission, and at the invitation of
the University of Texas, he recently spent a year there
as a visiting professor of electrical engineering.

Dr. J. A. Saxton J. A. Clark

John A. Clark, managing director of The Plessey
Company, has taken over the chairmanship of Ericsson
Telephones in succession to J. H. Reed who has recently
retired from this position. Mr. Reed, who joined
Ericsson's nearly sixty years ago and was appointed
managing director in 1947, will continue as a director
of the company.

J. F. Watkinson, Ph.D., B.Sc., has been appointed
manager of the Magnetic and Materials Division of
Standard Telephones and Cables Ltd. Dr. Watkinson,
who is 34, graduated in metallurgy at Sheffield University
in 1950 and for four years he carried out research on
the torsional fatigue strength of steels at Sheffield. For
this work he received his doctorate in 1954 and was
awarded the Brunton Medal for Metallurgical Research.
Prior to this appointment, Dr. Watkinson was general
manager of B.S.A. Metal Powders Ltd.

R. de B. McCullough, Assoc.Brit.I.R.E., is to fill the
newly created B.B.C. post of Superintendent, Television
Technical Operations, in which he will have overall
responsibility throughout the Corporation for the work
of the television technical operations staff. Mr. Mc-
Cullough joined the B.B.C. in 1939 as a maintenance
engineer at the London television station at Alexandra
Palace. In 1953 he became a senior television engineer
at the Lime Grove studios and since 1957 has been
head of technical operations (television studios).

E. G. Chadder, O.B.E., senior superintendent engineer
of the B.B.C., retired in June after completing 40 years'
service. Mr. Chadder joined the B.B.C. as an assistant
maintenance engineer, at Cardiff, and was promoted to
engineer -in -charge of the Aberdeen station two years
later. After holding several superintendent engineering
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posts he was appointed senior superintendent engineer
in 1950. This title lapses with the retirement of Mr.
Chadder. Following this move the post of superin-
tendent engineer (transmitters), held by W. E. C. Varley,
M.Brit.I.R.E., Assoc.I.E.E., has been changed to chief
engineer (transmitters), and the post of superintendent
engineer (lines), held by G. Stannard, B.Sc., M.I.E.E.,
A.C.G.I., re -designated superintendent engineer (com-
munications).

Air Cdre. J. C. Millar, D.S.O., Commandant of the
Central Signals Establishment at R.A.F. Watton,
Norfolk, for the past two years, has been appointed
Provost Marshal of the Royal Air Force. Air Cdre.
Millar joined the R.A.F. in 1934 and has held a number
of appointments in the signals field throughout his
career including two -and -a -half years as Command
Signals Officer of Bomber Command in the mid -fifties.

Gp. Capt. John Goodman, M.Brit.I.R.E., who has
for the past year commanded the Radio Engineering
Unit at Henlow, has been appointed Commandant of
the R.A.F. Central Signals Establishment with the act-
ing rank of air commodore. He joined the R.A.F. in
1932 as an apprentice at the Electrical and Wireless
School, Cranwell, and was commissioned in the Tech-
nical Branch in 1940. Gp. Capt. T. C. Imrie, Assoc.
Brit. I.R.E., who succeeds Air Cdr. Goodman at the
-Henlow Radio Engineering Unit, joined the R.A.F. in
1939 as a wireless operator/air gunner and was com-
missioned two years later. After taking a technical
signals conversion course, he transferred to the signals
branch of the R.A.F. in 1948. Prior to his new appoint-
ment, Gp. Capt. Imrie was officer commanding 30
Group, (Maintenance) R.A.F. Sealand.

P. E. Axon, O.B.E., Ph.D., M.Sc., D.I.C., A.R.C.S.,
managing director of Ampex Electronics Ltd. and
Ampex Great Britain Ltd., has been assigned several
additional responsibilities and now directs all the Ampex
manufacturing, engineering and marketing activities in
Europe, Africa and the Middle East. Dr. Axon, who
joined Ampex in 1958, was previously head of the
recording group in the Engineering kesearch Depart-
ment of the B.B.C.

The Governors of the Borough Polytechnic have made
the following appointments to the academic staff:-
D. D. Randall, B.Sc., Ph.D., A.Inst.P., senior lecturer
in physics; B. Graham, M.Sc., A.Inst.P., senior lecturer
in electrical engineering; J. G. Hargrave,B.Sc., D.C.Ae.,
lecturer in electrical engineering; L. . Spence, B.Sc.,
B.Sc.(Econ), A.M.I.E.E., promoted to principal lecturer
in electrical engineering; and G. R. Arney, B.Sc., pro-
moted to senior lecturer in electrical engineering.

G. C. Pope, M.Eng., A.M.I.E.E., has been appointed
general manager of Advance Components, of Hainault,
Essex. Educated at Liverpool University, where he
specialized in electronics, Mr. Pope was a sales manager
in the Radio and Electronic Components Division of
Associated Electrical Industries, prior to joining Advance.

Major J. H. T. Fairhurst appointed chief engineer
for W. H. Sanders (Electronics) Ltd., was for 5 years
in the Radar Development Laboratory of Decca Radar
Ltd. which he joined after nearly 20 years military
service.

The name of Chung Lian Fatt, Assoc.I.E.E., deputy
chief broadcasting engineer of Radio Sarawak, should
be added to those listed in our last issue who were
appointed M.B.E. in the Queen's Birthday Honours.
Mr. Chung joined the Government service in 1939.

Dr. B. Y. Mills, F.R.S., is no longer in the Division
of Radiophysics of the C.S.I.R.O., Australia, as stated
in the Royal Society's announcement mentioned in our
May issue (p. 220), but is a reader on the staff of the
School of Physics of the University of Sydney which
he joined in 1960.
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OUR AUTHORS
Dr. A. C. Robb, who writes in this issue on the

problems associated with u.h.f. television reception, has
been technical manager of Belling & Lee Ltd. for the
past two years. A graduate of Liverpool University,
where he obtained his M.Eng. degree for post -graduate
work, he received his Ph.D. as a result of work on the
design of high -voltage particle accelerators when a
research fellow at Glasgow University.

Mrs. Elsie Carter, who with P. Tharma contributes
the fourth of the series of articles on the design of
transistor amplifiers in this issue, spent several years as
a laboratory assistant in the Mullard Valve Quality Con-
trol Laboratory at Mitcham. Since 1959 she has been
in the Applications Research Laboratory working on
problems associated with transistor audio amplifiers.

OBITUARY
Dr. Ernest Metzler, head of the radio section of the

Swiss P.T.T. and, since 1956, director of the Inter-
national Radio Consultative Committee (C.C.I.R.), died
on 20th June at the age of 63. Dr. Metzler, who
received his doctorate from the Federal Polytechnic
School in Zurich for a thesis on aerial radiation, joined
the Swiss P.T.T. in 1929 and became head of the radio
section in 1953. An international figure in the world
of telecommunications, he undertook special technical
assignments for the United Nations in several middle
east countries.

Ernest G. Rowe, O.B.E., M.Sc., A.C.G.I., D.I.C.,
M.I.E.E., died on 6th July at the age of 54. Follow-
ing engineering training at Devonport dockyard and
the City & Guilds Engineering College, London he
joined the M -O Valve Company in 1933 as a develop-
ment engineer and was appointed chief development
engineer in 1939. In 1948 Ernest Rowe joined the
Brimar Valve Division of S.T.C. at Footscray as chief
receiving valve engineer where he initiated the pro-
gramme of development of " special quality " valves on
which he contributed articles to W.W. His appointment
in 1958 as manager of the Valve Division gave him
responsibility for engineering, manufacturing and sales
of all S.T.C. valves until July 1960 when he transferred
with the Brimar valve and c.r. tube division to Thorn
Electrical Industries. Since this merger Mr. Rowe had
been senior executive of the new company Thorn-A.E.I.
Radio Valves & Tubes Limited.

Horace B. Dent, who was on the editorial staff of
Wireless World from 1927 until his retirement two years
ago, died on 17th June aged 67. He came to Wireless
World from Igranic Electric which he joined after
spending a few years in Yugoslavia following service
in World War I during which he transferred from the
Army to the Royal Flying Corps for special radio
duties. During the last war Wing Commander Dent
served in the R.A.F.V.R. first at Fighter Command
Headquarters, where he was closely associated with the
operation of the radar chain and fighter control, then in
the Ministry of Aircraft Production and from 1943, until
his return to W.W. in 1945, in the Air Ministry Direc-
torate of Signals. " H.B.D's " wide knowledge and
experience enabled him to contribute to all sides of this
journal's work but his particular interest was in the
amateur field and his call sign G2MC is well known.

George Earnshaw Partington, B.Sc., A.M.I.E.E.,
chief engineer of Marconi's Broadcasting Division, died
in St. Andrews Hospital, Billericay, on 13th June at the
age of 47. George Partington, a graduate of Man-
chester University, joined the Marconi Company in
1938 and after a year at Marconi College, entered the
Research Division. He started work on the develop-
ment of television equipment in 1947, was appointed
deputy chief television engineer in 1956 and became
chief engineer in 1959.
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A.C. Meter Calibration
A PHOTOMETRIC METHOD FOR LOW -VOLTAGE INSTRUMENTS

THIS article deals with the problem of obtaining
specified values of a.c. by direct reference to a
d.c. indicating instrument of known calibration. It
describes a precise method of setting up an a.c.
potential divider, making use of the relation between
the brightness of, and the current through, a fila-
ment lamp. Since brightness is independent of the
direction of current through the filament, and
depends upon the r.m.s. value of an alternating
current, a relation can be established between direct
and alternating currents of the same r.m.s. value.
The method is especially suitable for radio work-
shop or servicing use.

Nearly all alternating -voltage meters for radio
workshop use are now of the moving -coil -with -
rectifier type. While these have the advantage of
great sensitivity, reliability, and low current con-
sumption, a difficulty arises in checking their calibra-
tion unless they can be compared with a standard
instrument on a.c. Moreover, since moving -coil
instruments with a permanent magnet indicate the
mean and not the r.m.s. value of a fluctuating
current, attention must be paid to waveform of the
supply. That is to say, if they are to be fitted with
a rectifier and calibrated directly against a standard
a.c. instrument, the supply voltage should be of
simple sine -wave form. The house mains will be
good enough in this respect for providing the a.c.
supply, but it is worth noting that if a moving -coil
instrument without a rectifier is calibrated on d.c.,
a battery supply should be used and not rectified

 a.c., unless this is effectively smoothed. The scale
divisions of a moving -coil -plus -rectifier alternating -
voltage meter will not be uniform over the whole
scale and will depend upon the rectifier character-
istics; they may therefore need revision with a
renewal of rectifier.

PHOTOMETER

OBSERVE
FROM HERE

F. I. Photometer
circuit.
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Fig. 2. Calibration of scale divisions.

For radio servicing a voltmeter is used frequently
in the 0-10V range, and on this range the charac-
teristics of the rectifier have a large influence on
scale divisions; therefore a method of calibrating
over the whole of this range is necessary. In a
well-equipped laboratory a standard instrument
would be available for direct comparison, but it is
unlikely that the service workshop would have this
facility.

However, if precise readings can be made at a
few voltages or even at one selected voltage the
remaining values can be obtained from a potential
divider of suitable current -carrying capacity. It is
assumed that a reliable direct -voltage meter is avail-
able, since one must start somewhere, and moving -
coil voltmeters or milliammeters are readily obtain-
able and can be expected to be within the limits
of accuracy required for workshop use. They can
be converted to the required voltage range with high -
stability carbon resistors.

If a good quality moving -iron, thermo-junction,
or hot-wire voltmeter of unknown accuracy can be
obtained, this can be calibrated direct from d.c. and
used on a.c., giving r.m.s. indications. Such instru-
ments are not readily available and in any case
certain precautions must be taken with each type.
A moving -iron instrument will of necessity have an
inductive coil in its circuit, and will therefore be
sensitive to frequency; and the older types of hot-
wire instruments may have inductive ballast resistors.
Moreover, both types need a fair current for opera-
tion and this affects their use with a potential
divider.

The method outlined below is described because
it requires no other indicating instrument than an
accurate m. -c. voltmeter and is capable of precise
results. The principle is simply that of using metal
filament lamps as hot-wire meters to indicate a single
reading of current. A lamp does not suffer from
the disadvantages of the conventional hot-wire meter,
which are (a) that it needs frequent zero setting,
and (b) that it is sensitive to air currents and external
temperature changes. The hot-wire meter can be
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made independent of frequency up to the mega-
cycle range and it has no hysteresis error. A special
advantage of the filament lamp method is that
brightness, when operating at full voltage, is very
sensitive to voltage changes; a 1% change of volts
across the terminals corresponds to about 15%
change in brightness. The accuracy obtainable is
in effect dependent only on the degree of refinement
with which the apparatus is set up and measure-
ments made. Fig. 1 shows the circuit and layout.
The method is to use a lamp L, in, say, the 3-6V
range, operated from a battery and variable resistor,
as an unknown but constant comparison standard.
A second and similar lamp L, is operated alterna-
tively from a d.c. or a.c. source, in conjunction with
a d.c. instrument of known accuracy and the a.c.
instrument to be calibrated. The former is adjusted
to a given value by VR, and then L, and L. are
balanced on a simple photometer by adjusting VR,.

The supply is then switched to a.c. and L. is
adjusted by VR, to balance the photometer. The
alternating volts across the meter will have the same
r.m.s. value as the original d.c. meter reading. The
construction of the photometer is simple. The
illuminated surfaces are made from thin white card
with a smooth matt surface, fitted into a dark card-
board tube about 2 inches in diameter to exclude
unwanted light. The front or dividing edge between
the two illuminated areas of white card must be
sharp and thin so that it becomes invisible when

optical balance is obtained. The two lamps can be
3.5V torch bulbs in batten holders, both being fixed
on a board with the photometer, roughly equidistant
from it and well shielded from direct light. When
operating it is as well to work in semi -darkness and
take voltmeter readings with the aid of a torch. The
eyes should, of course, be well shielded from direct
light.

After calibration at one or more spot readings a
potential divider can be set up, Fig. 2, to check
the meter over its whole range. This can be made
from the 1kW wire -wound bar element of an electric
fire, which will have a resistance when cold of about
50!.! and can be arranged to give, say, 1 volt per
inch of length. As the element wire has an appre-
ciable temperature coefficient of resistance, and will
warm up slightly with 10 volts across it, the circuit
should be given time to settle before taking readings.

Various minor precautions are necessary to obtain
stability and these will become obvious when the
sequence of readings is repeated a few times. An
occasional requirement in the radio workshop is to
calibrate a high frequency probe unit which is
generally made in the form of a rectifier and resist-
ance capacitance network, in a small shielded tube
connected by external leads to the d.c. indicator.
This can be checked on the mains -frequency poten-
tial divider by removing the small capacitor in
series with the probe, and substituting externally a
low voltage capacitor of 1/1.F or greater.

THE MAGNETIZATION CURVE

AN EQUIVALENT DERIVED OPTICALLY FROM

THE interpretation of magnetism in materials has
of recent years been made in the light of domain
theory (see, for example, the article by Dr. D. H.
Martin, Wireless World, January 1958). The im-
portance of new materials and the explanation of
their function in the light of this modern theory is
obvious and was fully stressed in the above article.

Since this publication the existence of transparent
ferrimagnetic garnet materials has been discovered'
and the interest aroused in these important materials
has been enhanced by the fact that domain photo-
graphs are readily observed, without the necessity
for the difficult and tedious process of electrolytic
polishing. The garnets are of the very highest fun-
damental importance as has clearly been shown by
the recent developments of ferrimagnetic resonance
experiments and combined microwave -optical ex-
periments which have been carried out with them.2

The aim of this note, however, is to emphasize
their importance in domain theory interpretation,
and to show that the growth and decay of domains,
when measured by transmitted light, do in fact trace
out a curve of similar shape to that of the magnetic
hysteresis curve.

*Rugby College of Engineering Technology.
1. Dillon, J. F. Bull. Am. Phys. Soc. Series 2, Vol 2, p. 238, 1957.
2. Dillon, J. F. 7. Applied Physics, Vol. 29, No. 3, pp. 539-541.

March, 1958.
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FERRIMAGNETIC DOMAIN PATTERNS

The garnets have the chemical formula M,Fe,
(FeO,);, where M represents any one of the rare
earth atoms, samarium, yttrium, erbium, or gado-
linium. The specimens photographed here are gado-
linium iron garnet, chosen because comparatively low
fields are required to produce saturation.

The photographs show clearly that in low mag-
netic field conditions a number of preferred direc-
tions of magnetization exist (a) but as the field in-
creases one group of domains (the dark ones) grows
at the expense of neighbouring domain areas (the
light ones). In this case the first group are favour-
ably directed with respect to the field in comparison
with the second group. The field is applied axially,
i.e., perpendicular to the surface of the specimen
which is mounted on an ordinary microscope slide
and is of about iin diameter and 1/1000in thick.
Notice that at first the pattern changes rapidly for
comparatively small field change, (a) to (b). (150mA
through the field coil gave a field of about 40 oer-
steds.) This rapid pattern change corresponds to
a steeply sloping region of the magnetization
curve and it is seen that the " black " domain
regions have grown considerably. Beyond point (d)
the pattern changes less rapidly, and at (e) and (f)
obviously saturation is near. Reduction of the field
(g) restores the pattern, the black areas now decreas-
ing (g) to (j) and this process continues as the field
is reversed (k) to (m) until saturation is again
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Hysteresis curve derived from the light transmitted by a translucent specimen of ferrimagnetic garnet with variation of field
strength and direction.

approached in the opposite direction. The final
three photographs, (n), (o), (p), show the dark areas
once again growing at the expense of the " light "
ones and the series of photographs give a striking
demonstration and explanation of the well-known
experimental phenomenon of hysteresis in terms of
ferrimagnetic domain structure. The observation of
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the domains was made possible by the use of
polarized light, the polarizer being placed between
the mirror and the stage of the microscope and the
analyser between the objective and the eye -piece.

All the photographs shown were taken by R. T.
Hoffmann, a senior year student at the Rugby Col-
lege of Engineering Technology.
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Completed frame and tube mounting.
Corner brackets are as originally
made, but drawing should be follow-
ed. Nuts on tube -mounting screws
are cycle valve caps. References are
to frame drawing.

Wireless Worldosczi.i.oscopE

THE constituent circuits of the oscilloscope are
now completed, and it remains to construct a frame
to carry them and install the inter -unit wiring. The
material is the lin aluminium angle used for the
plug-in units. The drawings are self-explanatory,
and only a few words of discussion are needed.

The front panel is made in the same way as
those of the plug-in units. That is, sheet aluminium
is faced with "Formica " or " Warerite," the bond
being made by " Evostik," although a cheaper way
would be to use " Contact " or " Fablon" plastic
covering, or even a coat of paint. This liberal use
of trade names does not imply that they are the only
suitable materials; they are merely suggestions. If
the front panel is given a slight bend during the
facing process (aluminium on the concave side)
this will help to avoid deformation, which is prob-
ably something to do with shrinkage of the adhesive
and plastic face.

398

6. -FINAL ASSEMBLY

The graticule is made from a piece of celluloid,
with horizontal lines scribed at 4mm intervals over
4cm, and short vertical lines at 6mm intervals over
6cm. Increased trace contrast is obtained by the
use of green -tinted material, which cuts down re-
flections from the tube face and allows the green
light of the tube to pass freely.

Tube Circuit
Fig. 1 shows the circuit of the tube supplies. The
± 900V supply is the " floating " output previously
mentioned. Into the " bottom" end of this goes the
blanking pulse from the timebase, emerging from
the brightness control superimposed on a direct
voltage of - 850V, or thereabouts. This cuts the
tube off during the timebase flyback but, due to
stray capacitances, would not do this quickly enough
but for the presence of C2, which allows the high
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frequencies contained in the blanking pulse to pass
straight to the tube grid.

It is recommended by the manufacturers that the
final anode is held at or about the same potential
as the average of the deflection plates. If this is not
observed, the spot tends to become astigmatic, that
is, it is defocused in either a vertical or horizontal
direction and the trace is thickened. For best
results, the final anode potential is made slightly
variable about this point, and the adjustment poten-
tiometer is made a front panel control, labelled
"ASTIG." The function of the focus control is
obvious, and the two controls should be adjusted
together to obtain the finest trace.

It is possible that some tubes may suffer from

pincushion or barrel distortion. We have not ex-
perienced this trouble, but if it is found, the inter -
plate shield, pin 5, may be disconnected from the
final anode and fed by a similar variable potentio-
meter to the astigmatism control. The Mu -metal
c.r.t. screen was found to be necessary, but if the
constructor wishes, a sheet steel screen can be
tried. We have no experience of this, but it seems
to be worth a try.

R, and R, are made fixed resistors, but should be
selected for best results, as the determining factors
are somewhat variable. R, should be selected so
that the neons in the e.h.t. unit never extinguish
under maximum brightness conditions, so taking
into account variations in e.h.t. transformers. Our
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value was 680kC2. R. is set so that the trace is
evenly illuminated along its length, our value being
271d1

Modifications
Since the instrument was first made, several altera-
tions have been made which improve performance
and enhance reliability.

Under certain conditions, it was found that ex-
ternal fields could interfere with the operation of the
y amplifier, and an aluminium screen was made to
shield it. If it is found that interference from the
timebase or e.h.t. oscillator shows up on the c.r.t.
the screen will get rid of it. It may be found that
this is not necessary, and, in any case, all earth
connections and screens should be checked for tight-
ness before going to the trouble of making it.

If the timebase is run at a much lower speed in
relation to the signal frequency than is normal, it
may be found that sync pulses, which appear on the
Miller valve screen grid, due to inter -electrode
capacitance, show up as a darkish horizontal band.
This can be cured, if necessary, by the insertion of
an 0A81 between pin 8 of V, and pin 7 of V, From
this latter point, the cathode -follower grid, a 470k1 -

411U

resistor should be taken to h.t. and a 1501t11 resistor
to chassis. This has the effect of further clipping
the top of the screen waveform, and with it, the
superfluous sync pulses. The diode " cathode " is
connected to V,, pin 8.

In order to accommodate a wider tolerance in
sensitivities of c.r.t.s and to cater for ageing valves,
the anode loads of the x amplifier valves have been
increased by 2.21d2 to 12k/I. This will always give at
least 10% overscan between the overload points of the
amplifier. This may not be needed by the majority
of constructors, but it will avoid any cramping that
may be visible at the end of the time -base.

After using the expanded trace facility of the
instrument, we decided that the amount of expansion
given erred a little on the generous side, and was not
particularly useful. If the reader feels the same way
about this, the amplitude can be cut down by adjust-
ment of the cathode circuit. A 4701/ resistor should
be placed in series with VR,, the gain control of the
x amplifier.

As the trigger stage was drawn in the June issue,
it was responsible for an odd effect. Any sudden
adjustment of the y shift control caused the bright-
ness to vary slightly. This was due to the fact that
the amplifier V  b was drawing heavy current because
of the long time -constant C, R, and loading the
unstabilized h.t. supply. This upset the " floating "
output of the e.h.t. oscillator on the tube grid. The
easiest way out of this is to drop the supply to V,,,,
by the insertion of an 18ki/ resistor at the h.t. end of
R,,, with an 8/2F, 350V electrolytic to earth from the
junction. Removal of the capacitor C, prevents dis-
tortion of the signal fed to the trigger stage V. at high
signal levels, and the effect is further improved by
increasing to 68052.

There is very little space in the instrument for air
circulation, and we have found that heat from the
transformer is a problem. In order, therefore, to
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reduce heat generation, we have altered the circuit a
little.

The main source of heat is the negative supply.
This draws extra current from one half of the main
transformer and also, as it provides many more volts
than are required, heat is developed in the dropper
resistors R. The best solution to the heat
problem is the use of a separate transformer to supply
the negative line, and we chose the Radiospares
miniature mains type. This possesses a 125-0-125V
secondary and the new circuit is as shown in Fig. 2.
It also helps to reduce loading if the heater windings
AB and EF are changed over. The transformer can
be mounted on the side wall of the main chassis
between C, and C12, ,, which should be moved
slightly rearwards.

Calibration of home -built instruments is always a
difficult problem. This could be done, rather inaccur-
ately, by the use of the 50c/s mains waveform, but we
propose to describe a more accurate system later, and
also some applications of the instrument.

COMPONENTS LIST

*R, 680k0 + 10% I.W
*R2 27k12 ± 10% 1-W
R 4.7Mf2 ± 10% INXT
R4 imn ± 10% 'OW
R5 3.3M52 ± 10% INV
R 3.3M0 ± 10% INX/
R7 , 470k0 ± 10% 01,

VR5 250k SI. ± linear
VR,; 1M 0, ± linear

VR7 250k + linear
Cl 0.05µF 250V
C2 0.0211F 1kV ceramic
C3 0.051/F 350V
DN7-78 cathode-ray tube (Mullard)
Mu -metal screen for DN7-78 (Telcon)
Double -pole on/off switch
4 x 5 -in length of +-in polystyrene rod
4 x spindle couplings (Radiospares)
Three -core mains cable
7 x Miniature Instrument knobs (Radiospares)
2 x Red Single sockets, insulated (Radiospares)
1 Black Single sockets, insulated (Radiospares)

See text

COMPONENTS LIST FOR MODIFICATIONS
Timebase
0A81 diode
470k0 ± 10% IN resistor
mks) ± 10% W resistor
Power Unit (Fig. 20)
R1 470 ± 10% 1W
R2 470 10%
R3 6800 ± 10% 3W
D1 D2-rectifiers already used
C1 32 p,F 250V
T1 Midget mains transformer (Radiospares)
Trigger Stage
18 k52 ± 10°A, 1W resistor
6800 ± 10% iW resistor
47k0 10% IW resistor (R18)
8,uF 550V
X Amplifier
2 x 2.2k ± 10% 1W resistors
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The BC -221 Frequency Meter
HINTS ON ADJUSTMENT AND USE OF A POPULAR DISPOSALS INSTRUMENT

ONE of the most versatile pieces of surplus elec-
tronic gear is the BC -221 Frequency Meter. Oddly
enough, based upon the amount of advertising one
sees for this instrument, there are more of them
available in Great Britain than in the United States.
In the U.S., it has been popular among amateurs,
small manufacturers, Citizens Band users, service
technicians and communications users.

The BC -221 is a heterodyne frequency meter con-
sisting of a dual -range, variable frequency oscillator
and a crystal -controlled fixed oscillator operating
at 1 Mc/s. The variable frequency oscillator oper-
ates in the ranges 125 to 250 kc/s and 2,000 to 4,000
kc/s on fundamentals. The outputs of both oscilla-
tors are rich in harmonics so that the instrument can
be used well into the v.h.f. range. It is calibrated on
harmonics to 20,000 kc/s. Each instrument has been
individually calibrated, and each is furnished with a
calibration book, marked with the serial number of
the instrument. Some of the instruments were fur-
nished with wooden cases, while others were con-
tained in aluminium alloy cases. The instrument,
when supplied complete with headset and batteries,
was known as the SCR -211. Few surplus meters are
so furnished, but practically any headset can be used
and either battery or a.c. power (using a separate

TABLE I

BC -221
Letter
Suffix

Valve
Complement,
Commercial

Military
Valve

Designation

Modula-
tion

Warm -
up

A,C,D 77
6A7
76

VT -77
None
VT -76

No No

E 7G7
7B8LM
7A4

VT -193
VT -208
VT -I92

No No

B,N,Q,
AA, AE,
AG

2 of 6517
6K8

VT -116
VT -167 No No

F,J,K,L 6S17Y'
6A7
76

VT -1168
None
VT -76

No No

R, AC, P,
T, AF
AH, M,
O

6SJ7Y'
6K8
65.17

VT -116B
VT -167
VT- I I 6

No No

AK, AN 2 of 6517
6K8

VT -I 16
VT -I67

Yes Yes

Al, AL 6S17Y'
6K8
65.17

VT -116B
VT -I67
VT -I16 Yes Yes

Military valve designations are no longer used, but some surplus valve
from World War II are marked with these designations.
*6S.17Y has a special low -loss base. In an emergency, it can be replaced
by standard 6517 with some loss of accuracy. However, the 65.17Y is still
being manufactured.
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By R. L. CONHAIM

power pack) will operate the BC -221 satisfactorily.*
Valve complements vary from model to model and

are shown in Table 1 which also indicates special
features. Those meters with modulation provide for
modulating the v.f.o. This feature is used mainly
for receiver calibration. The model BC -221 -AN has
provision for modulating either the crystal or vari-
able oscillators. Modulation frequency is 375 or
400 c/s.

The warm-up feature refers to a special switch
position in which all current is off except the heater
current for the variable oscillator. This feature per-
mits somewhat more stable operation without exces-
sive warm-up period. When such equipped
instruments are not in use, they can be left in the
warm-up position with very little current consump-
tion, but time must be allowed for the crystal oscilla-
tor to stabilize.

The BC -221 can be used to check transmitter fre-
quencies, receiver dial setting accuracy, signal gener-
ator accuracies, amateur radio band edges and other
similar applications. In normal use, the variable fre-
quency oscillator is calibrated against the internal
crystal oscillator at various check points. These points
are listed on each page of the calibration book. The
fundamental or some harmonic of the v.f.o. is cali-
brated against the fundamental or some harmonic of
the crystal oscillator. The " Corrector " control is
tuned for a zero beat indication in the headphones.
The function switch is then set to the " Operate " or
" Het. Osc." position and the main tuning dial set at
the desired frequency as determined from the cali-
bration book. Crystal oscillator output is available
in the " Crystal " or " Xtal " positions.

In addition to the crystal check points shown in
the calibration book, there are many others. Those
shown in the book will provide the loudest hetero-
dyne beat in the headphones. The intermediate ones
which can be heard, should not be used since the
instrument was calibrated against those shown in
the book. It should also be noted that the instru-
ment will not operate unless headphones are plugged
in to one of the " Phones " jacks. These are switch-
ing types which turn off the valve heaters unless a
plug is inserted.

Accuracy of the BC-221:-There has always been
a question about the accuracy of this instrument, and
lively discussions have taken place in U.S. journals.
Some users claim an accuracy of 0.01": while others
insist the BC -221 cannot achieve such accuracies.
If we consult the original technical manual covering

The headphones are isolated by a single capacitor (see Fig. 4)
and for mains operation an additional double -wound output trans-
former should be used to conform to British Standard 415:1957.
-ED.
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IA
FUSE

240 V
A.C. MAINS

Fig. I. Voltage -regulated power supply suitable for use with
BC -22I frequency meter. R is adjusted to give IS mA in a
milliammeter inserted at X.

this instrument, we find that the maximum errors at
4,000 kc/s are as follows:

Small shocks, caused by
handling 100 c/s, maximum.

Locking the dial 30 c/s, maximum.
Warming up 100 c/s, maximum.
Changing of load on antenna

post- 50 c/s, maximum.
A drop of 10% in battery

voltage or a change of 5"C.
in ambient temperature 325 c/s, maximum.

Error in calibration 500 c/s, maximum.
Error in crystal frequency . 250 c/s, maximum.

Total maximum error 1,355 c/s or 0.034',,
at 4,000 kc/s

Maximum possible errors at other frequencies are:
985 cycles at 2,000 kc/s, 180 cycles at 250 kc/s and
180 cycles at 125 kc/s. These are theoretical maxi-
mum errors under field conditions. However, these
errors are not necessarily additive, so that from a
practical standpoint, the errors under such usage
amount to about 50% of those shown. This would
mean an accuracy of about 0.017% at 4,000 kc/s.
But the interesting point is that most of these errors
can be considerably reduced or even eliminated. For
example, we need not lock the dial; the instrument
can be left on at all times for maximum stability;
the load on the antenna post need not be changed
during use; a voltage -regulated a.c. power supply
can be substituted for the battery supply and the crys-
tal can be calibrated against MSF at 5 or 10 Mc/s.

To determine how such measures would affect
accuracy, the author tested six BC -221 models with
an electronic counter. In each case, sufficient warm-
up time was allowed, and the crystal was calibrated
against the internal crystal of the counter. Check-
ing in the 27 Mc/s range, accuracies better than
0.01% were consistently achieved, and using the
additive method, which we will discuss below, accu-
racies greater than 0.0025% resulted with all six
samples.

The Voltage -regulated Power Supply:-A simple
voltage -regulated power supply is shown in Fig. 1.
This supply is easy to build, parts should be readily
available, and layout is not critical. Although the
battery voltage originally was 135V d.c., we found
that a 150V d.c. supply worked admirably, and with-
out sacrifice in accuracy. The worst feature of using

t The aerial terminal stamped " ANT " in the standard model.
It may be convenient to replace this by a coaxial input socket.
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an a.c. supply is the possibility of hum in the
headset. This can be eliminated by using d.c. on
the heaters of the valves, but in most cases, this is
unnecessary because hum is not that objectionable.
Some models of the BC -221 will present worse hum
conditions than others. The power, supply is located
several feet from the BC -221 to avoid the possibility
of heat affecting the frequency meter.

Setting the Crystal Frequency:-Most models of
the BC -221 contain within'the crystal oscillator cir-
cuit, a trimmer capacitor which allows- zero -beating
the 1 Mc/s crystal with an external standard. `This
trimmer capacitor location varies from model to
model. In many models, the capacitor is located
behind the nameplate, as shown in Fig. 2. In other
models, the trimmer cannot be made accessible with-
out removing tfie instrument from its case. This
means either making a wiring harness so the instru-
ment can be operated out of its case, or drilling a
hole in the case at the trimmer location. The author
has used the latter technique with complete success.
A plug is placed in the hole to keep air currents
out of the instrument.

To set the crystal frequency, use a receiver
capable of receiving MSF at either 5 or 10 Mc/s.
A receiver with an " S " meter will be most satis-
factory, since it will provide a visual, and
consequently more precise, indication of zero -beat.
An oscilloscope connected across the receiver output
may also be used as a visual indicator. Tune to
MSF and loosely couple a short length of wire from
the aerial terminal of the BC -221 to the input con-
nection of the receiver. Some adjustment in the
closeness of coupling may be required. While
observing the " S " meter, adjust the crystal trim-
mer capacitor of the BC -221 very slowly. As the
crystal oscillator is brought close to 1 Mc/s, you will
notice the " S " meter needle begin to vibrate. These
vibrations become slower and slower as you
approach the correct 1 Mc/s adjustment, and the
needle excursions become greater. With this tech-
nique, you can achieve a short term crystal accuracy
of 1 part in 10', or better. In practice, the author
leaves the BC -221 on at all times, and checks the
crystal each time the meter is to be used. For this

Photo courtesy " Electronics World ".)

Fig. 2. BC -221-0 with nameplate removed to show trimmer
capacitor for adjusting crystal oscillator frequency.
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(Photo courtesy " Electronics World ").

Fig. 3. BC -221 removed from case showing location of adjust-
ment capacitors and power supply plugs.

purpose, the nameplate is removed from the BC -
221 -0 and left off at all times for quick access to
the crystal trimmer capacitor.

Internal Adjustments:-While most instruments
advertised are tested and guaranteed before sale, it
is possible that the suggested use of a 150V d.c.
supply, or the subsequent disuse of the instrument
for long periods of time may cause internal changes
in circuit capacity. This will be evidenced by the
impossibility of finding zero -beat "Corrector " set-
tings for all the indicated calibration points in the
calibration book. However, internal adjustments
can be made to bring the instrument within range
of the "Corrector" capacitor at all calibration
points. The physical location of these adjustments
is shown in Fig. 3. The location may vary from
model to model and those shown are for the BC -
221 -0. Make a three -wire cable harness with plugs
and jacks to fit the appropriate connectors in your
BC -221. These are usually the " banana " type.
After the unit has warmed up outside the case, check
each crystal check point on the " Low " band. If

CORRECTOR
,FREQUENCY

RANGE

3p 4p

170p

LOW/ HIGH

56k
° HET. CRYSTAL

OSC. bONLY
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100 p

7.5k 100

IOW

l if

12p

10p

9.1k

150

6SJ70
(VT I 6B)

15k

Op

some points cannot be made to reach zero -beat with
the "Corrector" capacitor, make the correct set-
ting for the lowest crystal check point in the book
and centre the " Corrector " knob on its scale. Now
adjust the " Low " internal capacitor for zero -beat
in the headphones. If possible, check with a cali-
brated low -frequency receiver to be sure the meter
is emitting a 125 kc/s signal. Check the highest
checkpoint in the " Low " band to see if zero -beat
can be reached by the use of the " Corrector " con-
trol. By varying the initial setting of the control,
either a little to the left or right of its centre position

' and adjusting the internal capacitor, some point will
be found which will allow the "Corrector " capaci-
tor to be adjusted for zero -beat on all check points
in the " Low " range. The procedure should then
be repeated using the "High " internal capacitor
for " Corrector " settings in the " High " range.
After long periods of disuse, you may find it neces-
sary to repeat these procedures, but they will not
affect the accuracy of the instrument.

The Additive Method:-The most accurate (but
most difficult) way of using the BC -221 is known
as the additive technique. In this procedure, the
crystal oscillator is left on at all times and the output
is the sum or difference of some crystal harmonic
plus the v.f.o. fundamental or harmonic. Suppose,
for example, you wanted to check the frequency of
a transmiter at 28.240 Mc/s. In the additive method,
you would use the 28th harmonic of the crystal
oscillator plus the fundamental of the v.f.o. at 240
kc/s in the " Low " range of the instrument. To do
this, you first make the correct calibration setting
indicated in the calibration book on the page con-
taining the setting for 240 kc/s. Then you set the
frequency dial to the indicated setting for 240 kc/s.
Leave the function switch in the "Check " or
" Xtal Check " mode. Now, loosely couple the
antenna wire from the BC -221 to a dummy load
connected to the transmitter output. Key the trans-
mitter and listen in the headset for a heterodyne
tone. Adjust the coupling as required. Turn the
frequency dial of the BC -221 until zero -beat is heard.
Then read the dial and by direct reading or inter-
polation between settings shown in the calibration

450H
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002AL
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TO001g
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Fig. 4. Circuit diagram and components list of BC -221-0. This is typical of most models.
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book, determine the frequency. This is the fre-
quency at which the transmitter is operating.

The one disadvantage of the additive method is
that a number of beats may be present, and it may
be difficult to determine which is the correct beat.
The simplest technique is to key the transmitter
on and off while listening in the BC -221 head-
phones. The correct beat note will only be heard
when the transmitter is keyed on. All the other
beats should be ignored. With this technique, you
can achieve outstanding accuracies for an instrument
of this type. The author has used it consistently
on U.S. Citizens Band transmitters operating in the
frequency range of 26.965 Mc/s to 27.255 Mc/s.
Checks with an electronic counter show accuracies
in the range of 0.0001% to 0.0025

Leaving the instrument on at all times does con-
sume current, but assures greater stability. Valves
have been replaced as required without change in
accuracy. Experience of the author has shown that
the 6K8 requires changing more often than the other
valves.

Considering its price, the BC -221 is a very good
buy and with careful use, it is able to achieve
accuracies that rival  those of much more costly
laboratory standards. It is an instrument of great
versatility. Generally, you will find accuracies
greater on the "Low" range, since its total fre-
quency spread is only 125 kc/s as compared to
2,000 kc/s on the high band for the same dial spread.

The calibration book will provide 1,251 dial fre-
quency settings spaced 100 cycles apart for the
" Low " range, and 2,001 settings spaced 1000 cycles
apart for the "High" band. Several harmonic
readings are also given for each of these discrete
settings.

No attempt has been made in this article to provide
complete operating instructions. Brief instructions
are provided in the calibration book accompanying
the instrument including methods for interpolating
between listed settings. While technical manuals
are no longer in print, if you are able to find tech-
nical manual, TM -11-300, you will have complete
instructions for all models. A change to the manual,
TM -11-300 Cl, gives further information on setting
the internal capacitors.

Maximum accuracy is achieved by operating the
BC -221 in a room free from draughts and in which
the temperature is reasonably constant. Leaving
the instrument on at all times contributes to sta-
bility, but if you find this impossible, turn the instru-
ment on about two hours before use. Before making
any frequency readings, under these conditions, first
calibrate the crystal oscillator against MSF. Re-
pairs can be made to the crystal oscillator or the
audio section of the instrument, but any changes in
the variable oscillator, such as changing parts or
even moving any of the wires, will require re -
calibration of the instrument against laboratory
standards.

BOOKS RECEIVED
Transistor Television Receivers, by T. D. Towers,

M.B.E., M.A., B.Sc., A.M.I.E.E., Grad. Brit. I.R.E., is
an up-to-the-minute survey of circuits used in the
U.S.A., Great Britain, France, Germany, Italy, Russia
and Japan. This is not a catalogue of current models
but a comparative analysis, stage -by -stage through the
receiver, of the design methods adopted and should be
of value not only to students of design but also to
servicemen in gaining advance information of this
growing class of receiver. Pp. 194, Figs. 188. Iliffe
Books Ltd., Dorset House, Stamford Street, London,
S.E.1. Price 55s.

The Application of Transistors to Sound Broadcast-
ing, by S. D. Berry, Assoc. I.E.E. (B.B.C. Engineering
Division Monograph, Number 46: February 1963)
describes a number of transistor audio amplifiers and
associated apparatus designed for general use in the
sound broadcasting services of the Corporation. The
characteristics of some frequently used circuit configura-
tions are considered and a treatment is given of some
of the properties of the input circuits of transistor micro-
phone amplifiers with regard to noise. Pp. 20: British
Broadcasting Corporation (Publications), 35 Marylebone
High Street, London, W.1. Price 5s.

Proceedings of the International Conference on The
Ionosphere (held at Imperial College, London, July
1962). Papers from this conference appear under four
main sections : ionospheric constitution and ionizing
radiations, geomagnetism and the ionosphere irregulari-
ties and drifts in the ionosphere and the mathematics
of wave propagation through the ionosphere. Each sec-
tion is introduced and summarized by an invited con-
tributor. Also included are three papers giving
preliminary results from the UK!, " Ariel" satellite.
Pp. 528. Published by The Institute of Physics and the
Physical Society and distributed by Chapman and Hall
Ltd., 37 Essex Street, London, W.C.Z. Price £5 5s.

A06

Radio and Volume 2 by G. L.
Danielson, M.Sc. (Tech.), B.Sc., A.M.I.E.E., and R. S.
Walker, Grad. I.E.E., Grad. Brit. I.R.E., covers the
syllabus of the City and Guilds of London Technicians
Certificate examination in Radio and Line Transmission
B. and forms part of the Telecommunication Technical
Series. Pp. 295, Figs. 226. Iliffe Books Ltd., Dorset
House, Stamford Street, London, S.E.1. Price 21s.

Wireless Servicing Manual, by W. T. Cocking,
M.I.E.E. This standard reference book now appears in
its tenth edition to which a chapter on transistors has
been added as an extension of the principles discussed
earlier in connection with valve equipment. Pp. 286,
Figs. 135. Iliffe Book. Ltd., Dorset House, Stamford
Street, London, S.E.1. Price 25s.

Radio Research 1962. - The report of the Radio
Research Board and the Director of Radio Research in
D.S.I.R. gives outlines of the principal activities centred
on the Ditton Park, Slough, station. These include the
calculation of ionospheric structure at heights up to
100km to fit the field strengths observed by three
mutually perpendicular aerials in an exploratory rocket;
preliminary results of observation from the Canadian
" topside sounder " satellite made at Slough; and the
phenomenon of " resonance rectification" which results
in a sharp increase of flow of a direct current from a
probe electrode in the ionosphere when an alternating
voltage is applied at a specific frequency. Pp. 26. H.M.
Stationery Office, York House, Kingsway, London,
W.C.2. Price 3s (3s 21c1 by post).

Marconi and the Discovery of Wireless, by Leslie
Reade. A popular, non -technical account (in the " Men
and Events "- series) of Marconi's life and worth. Pp,
166, Faber and Faber Ltd., 24, Russell Sq., London,
W.C.1.
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LETTERS TO THE EDITOR

The Editor does not necessarily endorse opinions expressed by his correspondents

Interference from Vacuum Lamps
THE attention of one of the authors was drawn to a
particularly bad case of v.h.f. (f.m.) interference which was
found on investigation to come from an old " hairpin -
filament " vacuum lamp. This phenomenon was fully
discussed with reference to television interference, in the
correspondence columns of Wireless World in 1953 and
1954, culminating in an explanation by " Cathode
Ray "1, who showed that the oscillations were basically
of the Barkhausen-Kurz type. At any given instant the
negative end of the long filament would emit electrons,
and the positive end behave as the positive grid. The
negative anode, which provides the decelerating field
necessary to produce these oscillations, was assumed to
correspond to a tungsten coating on the inside of the bulb,
evaporated from the filament.

A total of five lamps of this type were found and tested
for oscillation, using an f.m. receiver. Four of these,
which had been in normal service for many years, gave
rise to oscillations at differing power levels, but the
remaining lamp showed no inclination to do so. This
lamp had been employed exclusively for photometric
work, and had been used only very infrequently. It was
decided to investigate the reason for its refusal to produce
interference, especially as it was of similar construction
and size to the (40 -watt) lamp first found to exhibit this
phenomenon so strongly. The glass of the original
offender was, however, slightly discoloured and it was
obvious that its bulb had an internal coating due to
evaporation. It was decided to test for the existence of
this coating, by the method of Reynolds and Rogers2,
and three parallel silver rings (lin wide and Ain apart)
were painted around the outside of the bulb, each in a
plane perpendicular to the bulb axis. The centre ring
was earthed and the admittance between the outer rings
measured using a transformer bridge of the type described
by Calvert.3 This bridge has the advantage of separate
independent adjustments for capacitance and conductance,
and is also particularly adapted to 3 -terminal measure-
ments. As shown by Reynolds and Rogers, the existence
of an internal coating causes an increase in the capacitance
from which the resistivity of the coating may be calculated.
Since the glass thickness was not known, a quantitative
estimation of film resistivity was not possible. However,
typical results of measurement at 1000 cis are given below,
for three of the lamps:-

Capaci-
tance
(pF)

Conduc-
tance

(mit mho)
Test jig alone .. 0.55 0.6
Test jig + lamp A 39.4 96.5

Test jig -I- lamp B 2.5 5.0

Test jig + lamp C 2.2 0.6

(40 -watt lamp-
strong oscillation)
(25 -watt lamp-
weakest oscilla-
tion)
(40 -watt lamp-
no oscillation)

These figures show that the bridge used has detected
the change of capacitance due to the internal coating, also
that the equivalent conductance of the system is a more
sensitive measure of the presence of the coating than
capacitance at this frequency. Lamp A has a considerable

1. " Cathode Ray," " Vacuum Lamp Interference "-Wireless
World, Vol. 60, May 1954, p. 245.

2. Reynolds, F. H., and Rogers, M. W., " A New Method for the
Detection of Thin Conducting Films in Thermionic Valves,"
Proc. I.E.E., Vol. 104B, May 1957, p. 337.

3. Calvert, R., " The Transformer Ratio -Arm Bridge "-Wayne
Kerr Monograph No. I.
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coating, and this is present to a much smaller extent on
lamp B. With lamp C, however, the conductance
measured is the same as for the test jig alone, demonstrat-
ing that there is no detectable coating on the inside of
the bulb.

Thus it appears that an internal coating on the glass
bulb is a necessary requirement for oscillation to occur,
as " Cathode Ray " correctly deduced.

B. C. BRODRIBB
K. W. E. GRAVETT

Electrical Engineering Department,
Brighton College of Technology.

"R.M.S.' and -`Effective' Values
IN his article on " Non-linear Inductance " (July issue,
page 361) " Cathode Ray " comments that " the whole
idea of r.m.s. values is founded on linearity." I have
far too much respect for " Cathode Ray " to believe that
his thinking is faulty, but perhaps the expression could
be improved.

It seems to me that when the waveform of current
is known, the r.m.s. value can always be found; it is the
result of a mathematical operation on the waveform. It
does not depend on the linear or non-linear nature of
the resistance through which the current flows. Whether
the r.m.s. value, when found, is useful or not is another
topic, but at any rate the r.m.s. value can be expected
to be shown on a moving -iron or thermo-couple meter.

If we think of the effective value of current (that
value of direct current which, flowing through a given
resistance for a given time, dissipates the same energy as
does the varying current) then, when resistance is not
constant throughout the cycle, the effective value is not
defined : what we would like to do would be to divide
the mean power by the resistance, to give when I is
the effective value of the current. If resistance is not
constant, we cannot perform this division.

I may be quibbling but rather than say that r.m.s.
values are based on linearity, I would prefer to say that
the effective value can only be found when there is line-
arity; and when there is linearity, the effective value is
numerically equal to the r m.s. value.

Unfortunately this does not agree with the British
Standards Institution Glossary of Electrical Terms. For
them, " r.m.s." and " effective " are synonymous (and
they tell me that when they say " effective " they have
in mind energy as the basis of comparison).

Surely whenever there is a repetitive time -function,
and the waveform is known, the r.m.s. value can be
evaluated whether we are interested in energy or not. It
the people who walk across London Bridge each day
have regular habits, it would be possible to find the
r.m.s. value expressed in people per minute. And
whether there is linearity or not in their motion is of,
no more importance than the linearity of the electrical
circuit (unless of course someone's non -linearity is so
marked that he falls off the bridge).

All this may seem very trivial; but the confusion
between " effective " and " r.m.s." can mislead students
in problems dealing with non-linear resistance.

Kew, Surrey. T. PALMER.

The author replies:
It is quite true, as Mr. Palmer points out, that the

r.m.s. value of any periodic quantity can be calculated,
given its waveform, without reference to any other
quantity. But surely this would be a rather pointless
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mathematical exercise. The r.m.s. idea only makes
practical sense when applied to a quantity which appears
to the second power in a formula with at least one other
factor which is invariable with respect to the first.

The r.m.s. quantities that come first to mind are
current and voltage, with resistance as the other factor
in the formula for power; but of course the same
principle applies to such things as magnetic flux. If
the resistance, etc., varies with the r.m.s. quantity, then
the purposes for which r.m.s. values are normally used
cannot be fulfilled. That is what I meant when I
said that the whole idea of r.m.s. values was based on
linearity. I am still to be convinced that r.m.s. values
apart from linearity, or a distinction between r.m.s.
values and effective values, serve any useful purpose.

" CATHODE RAY."

Technician Engineers
IN your issue for June 1963 you referred to the recently
published I.E.E. Report of the Joint Committee on
Practical Training in the Electrical Engineering In-
dustry, a report which, as you said, is intended to serve
as a guide to those who are concerned with the educa-
tion and training of electrical technician engineers.

At the end of your editorial comment (p. 262) you
said, and I quote:

" At present there is no organization which caters
specifically for the increasingly large number of men
in this category, and while the I.E.E. itself cannot
take them under its wing it is apparently prepared
to foster their recognition as engineers provided that
the term is appropriately qualified."
The Association of Supervising Electrical Engineers,

founded in 1914, concerns itself closely with the educa-
tion and training of electrical technician engineers, and
is recognized by the I.E.E. as being an eminently
suitable body to do so. This point was brought out

Jackson, F.R.S., Chairman of
the Joint Committee on Practical Training in the Elec-
trical Engineering Industry, in his remarks from the

Chair at the meeting at the I.E.E. in May, when the
Report was introduced to the Press and others. 

The Association, with its rapidly growing member-
ship, does in fact " cater specifically for the increas-
ingly large number of men in this category," and in
doing so is encouraged, and aided in very many ways,
by the Institution of Electrical Engineers.

London, W.C.1. E. A. BROOMFIELD,
General Secretary,

Association of Supervising Electrical Engineers.

Tape Recorder Flutter Distortion
A KNOWN source of "flutter " distortion is the felt
pressure pad used extensively in many machines. Some
manufacturers have eliminated this method of getting the
tape into close contact with the heads with a consequent
marked reduction of flutter distortion. The felt pads
give rise to flutter due to the high, but non -constant,
coefficient of friction possessed by the felt.

Polytetrafluoroethylene (p.t.f.e.) is a plastic with a
very low coefficient of friction. I have found that if a
very thin film of this material (0.003 in) be placed
between the felt pad and the tape there is a marked
reduction of flutter distortion. The advantages of the
soft " bedding" characteristics of the felt are retained,
while the undesirable friction characteristic of the felt
is eliminated.

Unsintered p.t.f.e. should be used and the grade made
for pipe thread sealing as supplied by Messrs. Turner
Brothers Asbestos Co. Ltd., of Rochdale, is very suitable.

Croydon. W. P. SKINNER.

Flag Day
IN response to " Free Grid's " request (May issue) for
suggestions about a suitable heraldic device for the
patron saint of radio, St. Gabriel, here is mine.

I think nothing could be more " simple or striking "
than, say, a herculean figure destroying a pocket tran-
sistor radio with a very large sledgehammer.

London, N.13. GEORGE STRATTON.

DELAY LINES FOR SECAM
ONE of the factors which will influence the decision
to be made by the European Broadcasting Union on
colour television standards is the cost of receivers. The

Glass delay line for SECAM
International.
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colour television by Corning Glass

comparative simplicity of SECAM, which at first sight
would make a cheaper receiver, is to some extent offset
by the need to use a delay line. " SECAM," it will be
recalled, is short for " Sequentiel a memoire," which
means that the two transmitted sets of colour informa-
tion, red and blue, come one after the other. The
" memoire " part of the name means that each line of
colour is stored in a memory for the duration of a line
so that the colours are brought into step and are applied
to the tube simultaneously. (Green is transmitted
with the luminance signal and does not enter into the
discussion.) Each line scan occupies about 64psec, and
all the frequencies contained in the colour signal must
be passed by the delay line.

A lumped -constant line or delay cable to give this
order of delay and bandwidth would be difficult and
costly to make, and to overcome this difficulty, Corn-
ing Glass International have developed a simple glass
delay line working on the ultrasonic principle, The
signal is launched into and extracted from the glass by
ceramic transducers, and the glass used will give a
variation in delay time of less than 0.1µsec from -10°C
to 55°C. Corning say that, in the numbers needed by
an internationally -agreed system, the lines could be pro-
duced for $5 each. A small quantity of these lines is
held by Electrosil Limited, Colnbrook By Pass, Slough,
Bucks.
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Overload Protection of

Transistor Regulated Power Supplies

By F. BUTLER, O.B.E., B.Sc., M.I.E.E., m.Brit.i.R.E.

A
GOOD deal of information is available on the

design of transistor regulated power supplies
but little appears to have been published about
current limiters or overload trips to give short-cir-
cuit protection. This feature is built into some
commercial units and it may be of interest to des-
cribe three simple systems which can be incorporated
in new units or added to existing power supplies to
safeguard them from accident or abuse. In certain
cases it may also be possible to protect the connected
equipment from the effects of a sustained overload.
It can be said at once that ordinary fuses are quite
useless for this purpose since they are far too slow
in action and this is also true of many types of
electromagnetic circuit breaker. Catastrophic dam-
age can be done to transistors in a matter of micro-
seconds and, to be of any value, protective gear must
act almost instantaneously.

Three basic circuits will be described. In one
of them the maximum possible output current is
limited to a preset value. This protects the power
supply unit from damage but does not necessarily
safeguard the equipment which constitutes the load.
In the other two a silicon controlled rectifier, cap-
able of switching in a few microseconds, is used to
cut off the power. Under favourable conditions
this may clear the fault so rapidly that there is
not much, if any, consequential damage. High-
speed protection must be applied intelligently; for
example it is useless to cut off the supply current
if a high-energy reservoir capacitor remains con-
nected across the load.

Series -transistor Voltage Regulators
One of the simplest and best-known regulator cir-
cuits is that shown in Fig. 1. The transistor Q1 acts
like a variable resistance between the input voltage
and the load. The voltage drop across Q1 is deter-
mined primarily by its base bias which is varied in
such a way as to compensate for supply voltage
or load current changes. The base bias is taken
from the junction of R, and Q2. The collector cur-
rent drawn by Q2 is in turn a function of its own
base bias. The latter is determined in part by the
potential divider R, R4 connected across the regu-
lated output. The Zener diode Z in the emitter
lead of Q2 is fed through R. and develops a constant
voltage which is applied as negative bias to the
emitter of Q2. The effective base bias on Q2 is
thus the difference between the Zener voltage and
the potential at the junction of R, and R The
former is fixed while the latter varies with any
change in the output voltage. Such a change con-
stitutes an error signal which causes Q2 to draw

a changing collector current. In turn, this alters
the base bias of Q1 in such a sense as to tend to
correct the initial error. The system is in effect
a negative feedback amplifier, operative down to
d.c., and to exercise strong control high gain is
required. One simple way of achieving this is to
use compound -connected transistors instead of the
single transistor Ql. Alternatively, a 2 -stage ampli-
fier may be used instead of Q2 but it must be so
arranged as to retain the negative feedback charac-
teristic. The system is not only effective in cor-
recting slow changes in supply voltage or load
current but serves also to reduce supply voltage
ripple. Because Q1 acts like an emitter follower,
its output impedance is low and the good regulation
in respect of load changes may be regarded as a
consequence of the emitter follower characteristic.

With a fixed bias and emitter load resistance the
collector-voltage/collector-current characteristic of
a transistor is almost flat, corresponding to a high

This effect is partly responsible
for reducing the effect of supply voltage changes,
including ripple components. However, for maxi-
mum ripple suppression the base bias of Q1 should
be filtered by RC or LC circuits. Unfortunately
this results in a sluggish response to sudden load
or supply voltage changes and the technique is not
often used in practical regulator circuits. An ex-
ample of such a scheme will be given later in which
some filtering is used without serious time -constant
difficulties or penalties.

The problem of voltage control is somewhat sim-
plified if the associated power supply unit has
inherently good voltage regulation. In this respect,
types which have a capacitor -input filter are notori-
ously bad. Choke -input filters have a much lower
percentage regulation and they make the most of
power transformer and rectifier ratings. To reduce
ripple to an acceptable level normally requires a
second LC filter stage and this puts up the cost
so much that the cheaper system is often preferred,

UNREGULATED
INPUT

Fig. 1. Elementary regulator circuit.

REGULATED
D.C. OUTPUT
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particularly as the output voltage is a good deal
higher. The use of a series -transistor regulator will
cut down choke -input filter ripple to a low level
without requiring a second stage of smoothing.
The regulator circuits and overload protection sys-
tems to be described are intended for use with
power supplies of the type shown in Fig. 2. Even
with this type of circuit there is a sharp rise of
output voltage under no-load or very light load
conditions and to avoid this it is usual to connect
a permanent ballast resistance across the filter capa-
citor or across the regulator output. It need draw
no more than five per cent of the full load current.

Protection by Current Limiting
Examination of Fig. 1 will show that, for a given
input voltage, the output could be reduced by
connecting a resistance between the base of Q1 and
the positive d.c. line. This would reduce the for-
ward bias on Q1 and increase the collector -emitter
voltage drop. A variable resistance serves to pro-
duce a variable output voltage. Similar effects would
be observed if a transistor were used instead of
this resistance and in this case the output voltage
could be controlled by variation of the base bias
on the third transistor. In particular, it would be
possible to supply so much forward bias that this
transistor would saturate and so reduce the forward

240V

220V

zooV

loV

Fig. 2. Power supply unit with choke -input filter.

bias on Q1 that the load current could not exceed
a safe maximum value, even if the output terminals
were short-circuited.

This principle is embodied in the practical cir-
cuit shown in Fig. 3. Here the compound -connec-
ted transistors, Q3, Q4 and Q5, mounted on a
common heat sink, together constitute the series
regulator element. Because of the compound con-
nection, only a minute change in the base current
of Q3 is required to cause large changes of collector
current in Q5. The transistor Q6 and its associated
components form the error -signal amplifier. The
remaining units Q1 and Q2 provide the current -
limiting feature.

Q2 is normally cut off and does not affect the
regulator operation while in this state. It can be
turned on by base current derived from the collec-
tor circuit of the low -power n -p -n transistor Ql.
This, too, is normally cut off by taking its emitter
to the junction of R, and R, which form a potential
divider across the unregulated d.c. input. Some
forward bias is applied to Q1 in consequence of
the voltage drop across the low resistance R caused
by the presence of load current. At some critical
value of load current the voltage drop across R will
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De sumcient to Dias Qi into conduction. the result-
ing collector current puts forward bias on Q2 and
initiates the sequence of events described above. By
selecting the value of R so that, with full load cur-
rent through it, Q1 remains cut off, it can be seen
that any further rise of load current can be checked.
In practice the regulation characteristic can be made
quite flat up to some preset maximum. A short
circuit on the output will not cause more than a
20 per cent increase in this figure.

To set up the system it is best to remove Q1 and
Q2 from the circuit and first get the regulator work-
ing properly. Q3 and Q6 are low -power transistors
with a collector voltage rating well in excess of the
unregulated d.c. input voltage. Q4 is an interme-
diate power transistor while Q5 is rated to carry
the full load current. Its power dissipation rating
can be estimated by taking, as an extreme case, the
unregulated input voltage and multiplying this by
the full load current. Q5 must be fitted on a well -
designed heat sink with free air circulation. The
resistors R, and R, give some protection against
thermal runaway, though this is an unlikely contin-
gency. Ignoring R7 for the moment, the output
voltage is dictated by the values of R, R, and R,.
Reducing R or R, will have the effect of increasing
the load voltage, while an increase in R, also in-
creases the output. By making any of these resist-
ances semi -variable the output voltage can be set
at any value between wide limits. The resistance
R, may be chosen to give a slight rise of load volt-
age in response to an increased load current.
Initial settings of the regulator are best made at
about half load. Minor variations in component
values can then be made to secure good regulation
over a wide range of load current.

Once proper operation of the main regulator has
been achieved, attention can be turned to the pro-
tective circuit. Q1 and Q2 should be connected in
position and either R or R, adjusted so that Q1
and Q2 remain cut off until full load current is being
drawn at the rated output voltage. Any increase
in load current should then bias Q1 and Q2 into
conduction and cause a marked fall in the voltage
developed across the load.

This simple circuit gives adequate protection
against all but sustained short circuits. Under these
conditions the power dissipation in Q5 is a maxi-
mum since the full unregulated voltage is applied to
it and it is carrying a current slightly in excess of
the rated full -load current. Ample time is available
to disconnect the load before the temperature rise
becomes excessive.

By adjusting R (continuously or in steps), the pro-
tective circuit can be brought into operation at any
selected value of load current. This feature is
useful, particularly when a wide variety of loads are
likely to be operated from the supply unit.

Overload Trip Using a Silicon Controlled
Rectifier

A controlled rectifier is a solid state device analogous
to a thyratron. It has anode, cathode and gate elec-
trodes. It blocks current in the direction which
makes the anode negative but will conduct current
in the other direction (anode -to -cathode), provided
that the gate electrode is positively biased. Without
positive gate bias, the device blocks current in both
directions. Once triggered into conduction by for -
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I4V
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Fig. 3. Transistor regulator with current -limited output.

ward gate bias, the gate electrode exercises no
further control and current can only be interrupted
by switching, reversing the applied voltage or intro-
ducing a very large resistance into the anode circuit.

The circuit of Fig. 4 shows one way of using an
SCR to cut off the load current at any preset value.
Transistors Q1 -Q5 correspond to Q2 -Q6 in Fig. 3
and the actual regulator circuits are identical. The
choke L and capacitor C act as a filter circuit for
the base bias supply by Q2. They are not essential
but they do result in a substantial reduction in the
ripple voltage developed across the load. The SCR
is connected in series with a reset button (normally
closed), and the two resistors R, and R2. The
resistance R carries the main load current and the
voltage developed across it is applied through R,
to the gate electrode of the SCR. With normal
full -load current in R
the resulting gate cur-
rent of the SCR is in-
sufficient to trigger it -
into conduction. Any
increase in load current
beyond the preset value
fires the SCR and it
passes a current which
is determined by the
unregulated input volt-
age and the components
R, and Actually
there is a small voltage
drop across the SCR in
its conducting state but
its effect is negligible.
The voltage drop across
R, is applied as forward
bias to the transistor
Ql. This is normally
cut off and in this state
has no effect on the
regulator action. When
Ql is forward biased to +
saturation the series
regulator stage Q5 is

INPUT

practically cut off arid
the load current drops
to an insignificant frac-
tion of its normal value.

The SCR remains
conducting even when
the load current in R is
small and the gate bias
is far below the level re-
quired to initiate con-
duction. To restore
operation to normal
after the circuit has
been tripped it is nec-
essary to press the reset
button. This momen-
tarily opens the SCR
anode circuit and inter-
rupts the current. It
cannot start again until
sufficient forward bias
is again applied to the
gate electrode. If the
circuit has been tripped
because of a load short
circuit it is obviously

necessary to clear the fault before pressing the reset
button. While this is open the circuit is unprotected.

By suitable choice of the value of R the circuit
can be arranged to trip with any desired value of
load current. The switching action is virtually
instantaneous and is certainly fast enough to protect
an ammeter in series with the load even when the
output terminals are short circuited. This instan-
taneous protection is not given if a capacitor is used
in parallel with the load. This point should be
borne in mind if one wishes to make full use of the
high speed switching characteristics of SCRs.

Protection by Silicon Controlled Switch
The silicon controlled switch is another semi-
conductor device which is ideally suited for short -

Fig. 4. Overload trip action is provided by this circuit, using a silicon controlled rectifier.
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Fig. 5. Overload trip using silicon controlled switch.

circuit protection. One form of this device, deve-
loped by the General Electric Company (U.S.A.)
and described in their " Transistor Manual," is a
low -power SCS which is provided with two gate
electrodes, Ga adjacent to the anode and Gc next
to the cathode. Either gate may be used to trigger
the SCS into conduction. If Gc is used it requires
a positive drive signal while, if Ga is employed, the
gate signal must be negative. In either case an
extremely small trigger current is effective from a
low voltage source. The existence of two gate elec-
trodes makes the SCS more versatile than the normal
SCR. The cost is also lower than even the smallest
controlled rectifier. The G.E. Type 3N58 is priced
at about 25 shillings in small lots and its switching
capability is more than adequate for the protection
of most regulated power supplies.

Fig. 5 is the complete circuit diagram of a voltage
regulated supply incorporating this form of overload
protection. The action is essentially the same as
in Fig. 4. The SCS is normally non -conducting
except for a very small leakage current. The resist-
ance R is so chosen that with full load current the
gate bias on Ga is insufficient to trigger the switch.
Any increase in load current is sufficient to fire the
SCS and bring the base potential of Ql down to
earth or H.T. + .

As in Fig. 4 the value of R may be chosen to
trigger the SCS at any desired value of load current.
Complete cut-off takes place in about 1 microsecond
and to restore normal action after tripping it is
necessary to remove the overload and press the
reset button or momentarily switch off the main
power supply and then switch on again. In one
sense the SCS as employed in Fig. 5 may be regarded
as a complementary SCR. If Q1 -Q4 were all
replaced by n -p -n transistors the regulator could be
used to give an output with reversed polarity. In
this case a standard SCR could be used in place of
the SCS. Its cathode would be connected to H.T.

and in this case the voltage drop
across R would be used to put posi-
tive bias on the gate electrode. Such
an arrangement would be simpler
than that shown in Fig. 4 but it
would be more expensive because
of the requirement for n -p -n tran-
sistors, probably silicon instead of
germanium. The reversal of polarity
would, of course, call for a reversal
of the connections of the Zener
diode as well as a change in tran-
sistor types.

When the highest possible trigger
sensitivity is required in the SCS it
is recommended that the unused
gate electrode should be left open
and unconnected.

Choice of Protective Measures
Each of the methods described has
its own particular field of applica-
tion. Fig. 3 is ideally suited for use
with d.c. motors. These can be
switched direct -on-line and the
starting current will only just ex-
ceed the normal maximum load
current. The motor will quickly
accelerate to full speed. By con-

trast, switching a motor load on to the circuits of
Figs. 4 or 5 will cause them to trip every time before
the motor has begun to move.

All three circuits are equally reliable and give
complete protection without interfering in any way
with the normal regulator action. A small voltage
drop across R and a trivial power loss in it are the
only penalties incurred.
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INFORMATION SERVICE FOR
PROFESSIONAL READERS

Judging by the number of reply -paid forms re-
turned to us each month, this Wireless World
information service is proving to be very helpful
to our professional readers and is therefore being
continued.

The forms are on the last two pages of the
issue, inside the back cover, and are designed so
that information about advertised products can be
readily obtained merely by ringing the appropriate
code numbers. Code numbers are also provided
for requesting more particulars about products
mentioned editorially.

By the use of these forms professional readers
can obtain the additional information they require
quickly and easily.
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NOTES ON

4- x) By THOMAS RODDAM

A MULTI -PURPOSE FUNCTON WHICH IS ALWAYS TURNING UP

FINS within a space and a wearywide space it wast
I promulgated in these columns some ipsofacts and
sadcontras about some of the design problems of
feedback amplifiers. Much of what I had to say,
reduced to instant form, lies enshrined in the Radio
Designer's Handbook (Iliffe Books Ltd.). The
increasing weight of this and my own growing
weakness make it likely that I shall never see the
results again. Even before then, and very much
since then, we have seen the coupling and decoupling
networks of amplifiers analysed. Just to remind you
of the process, let us choose the simplest form of all,
the LR network shown in Fig. 1, and write down
the equation

V,/V2 = 1 + jcoL/R
In this we write wo = R/L and we can jump

directly to the result
IV,./V2I2 = 1 + (0.1c00)2

From this we get the frequency response
20logIV1/V2I = 101og [1 + (w/coo)21

Now we write (cd/c00)2 = x and we are dealing
with the function log (1 -it- x). When we are roughing
out amplifier designs we use a very simple approxima-
tion for this function. So long as to is less than coo,
so that x< 1, we take (1 -I- x),,:-,1. When to is greater
than wo, so that x>1, we take (1 ± x), -,-.,x. The
frequency response of the network in Fig. 1 is then
represented by two straight lines, a zero loss line up
to the frequency wo at which coL = R, and a 6dB
per octave slope above this frequency. We may go
on to note that at w = wo the loss is in fact 3dB, and
sketch a curve through this point with the straight
lines as asymptotes. When we have a number of
factors of this kind the errors may leave us with too
much uncertainty, but we can easily produce an
exact response of an amplifier with decoupling and
step circuits by using a template for the function
log (1 + x).

I have frequently preached the doctrine that an
engineer should be a lazy man. The modern
engineer confronted with the task of building the
Pyramids would not have begun by hiring personnel
officers. In the great days of T.R.E. he would
probably have devoted all his energies to showing
that Pyramids were unwanted, unnecessary and
incompetent. Convinced that the return in foreign
exchange justified the capital expenditure (just think
what the Duke of X- could have made out of the
Sphinx) the engineer would design a Pyramid
1-milding machine. The only trouble would be that
in no time at all he would be transferred to making
.a smaller model to produce pyramids, anti-tank.

Anyway, we have our template of log (1 + x). We
do not need to regard this simply as a device for
drawing amplifier responses: it has a number of other
uses and, since we have the template, we might just
us well apply it. Just how often this approach is
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really valuable is a matter upon which I will express
no opinion because I feel that it could only be a
reflection of my own personal attitude. You will
find that some engineers choose to plot out every
curve for itself, as it were; that others will try to
normalize all their sets of graphs into one, and, given
the chance, will choose the scales so that they have
just a straight line; while yet a third class never draw
graphs at all. What one member of one class
considers useful, another man may regard as totally
unnecessary. I think you may find some use in this
technique but anyway, you do not have to use it.

To begin let us take the rather simple case of a
resistance bridging a line. The connection of such
a resistance introduces what is called a bridging loss
and we often have to design systems in which a

Fig. I. Simple LR network.

v1t tv,

Fig. 2. Resistance bridging a
line.

minimum value is prescribed. The resistance may
be an amplifier or a monitoring loudspeaker; indeed
this is a recurrent problem whenever a signal is
carried on a common busbar which can be reached
by a number of loads. The standard form is that
shown in Fig. 2, where we have a generator of
impedance R, with a matching load of Ro and an
optional tap along the line at which a second load R
can be connected. The voltage across the load R
is easily seen to be V/2(1 + R0/2R)- ', which when R
is infinite reduces to V/2 as we should expect. The
bridging loss, the factor which controls the effect of
R is simply 20log(1 R0/2R)dB. In this we must
write Ror2R = x, so that we have for the bridging
loss the result 20log(1 x)dB. There are two
points to note here. In our previous use of this
template we have been dealing with 10log(1 x) and
we must modify the scale accordingly. We have also
been thinking in terms of w although the plot is based
on (02/(002. As we are using a logarithmic scale there
is a second factor of two which must be taken into
account. Between them these two factors give us the
result that the bridging loss is 6dB when R = Ro/2
and the bridging loss increases by 20dB per decade
of R when R is much less than R0/2. The result is
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Fig. 3. Bridging loss produced by resistance R across a line,
with generator and load impedances Ro.

the graph shown in Fig. 3, which was drawn using a
template which I had cut in about 1949.

This example illustrates the only danger in this
attempt to use one shape of graph for many jobs; it
is very easy to get into trouble with the factors of
two. I do not think there is any automatic protection
which can be provided here: it is probably always wise
to check the x = 1 point (3 or 6dB) and the asymptote.
I cannot make up my mind whether this whole
example is trivial or not. My own inclination would
be to stick to the slide rule, but I have seen Fig. 3
plotted out painstakingly both for internal use in a
large organization and in one or two books, so
obviously the graphical form has its adherents.
Indeed, looking back, I recollect using those graphs
myself.

The effect of a resistance in series, the series
insertion loss, is another (1 + x) form which can be
calculated in exactly the same way as the shunt
insertion loss and will be left to the reader while we
press on in all other directions.

One rather useful form tor quick assessments is
found in the field of feedback amplifiers. When we
are designing amplifiers for instruments, and also, in
a more specialized world, when we expect to have a
whole string of amplifiers in tandem, we may be
more concerned with providing constant gain than
with any other aspect of the problem. Some of us
may have been at work with scissors and paste to
convert Mr. Edwin's calculator* (actually Mr.
Felkert, to whom we owe the ability to see an
American drinking soda water at the very instant he
does so, described this device) into a working model,
but what with shrinkage and errors of construction we
may find our model is in error by the odd decibel.
We can use our template for the following calculation.

Let us write the gain with feedback as
= FL/(1 iLfi)

where p/3 is a positive number with negative feedback.
Then rearranging:

1/it, = $(1 + 11µt3)
This we have seen many times before and we know
that 1 + 1/p/3 is the finite gain correction to the
simple form 1/of = $ or Ai = 1/$. If we call this
correction C we can plot 20logC as a function of
log 1.43, or log 1143, it is the same with reversed

Wirelers World, June 1962, p. 281.
tProc.I.R.E., Oct. 1949, p. 1204.
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scales. I really cannot draw Fig. 3 all over again.
When tis = 1 the correction is 6dB: when AS = 2
the value of 1/4 is 0.5 and the correction is 3.55dB
by slide rule or 3.6dB from Fig. 3, using the Ito/2R
scale as a 1/14 scale. Suppose now we have this
system and put in high -gain devices so that A is
doubled, making 1/4 fall to 0.25. The correction
factor falls, from Fig. 3, to about 2.2dB so that the
change in overall gain will be 1.4dB. Notice that this
chart -reading is not tremendously accurate, but it
does offer a quick way of getting our ideas into the
right region. A very rough calculation is often
sufficient to lay down the lines along which a detailed
design will develop. Time spent in reconnaissance is
seldom wasted.

Moving away from these simple applications let us
look at something rather different. The inductance
of a coil of n turns wound on a core of area A and
permeability go, with an average flux path length of
le in the core and /, in an air -gap is given by the
well-known expression

L - 1.25A n'
x 10-8 henries

lo/µo
We can rearrange this in the form

1 1.25n2Alio
L = x 10-8 H

1 + piolpfie /,

in which we have the second term, the inductance
with zero air -gap, multiplied by the gap -effect
factor 1/(1 + /104,1,). If we consider the behaviour
to be plotted on log -log scales, the only factor we
can vary with this particular form is the gap length,
and by thinking in asymptotic terms we see how
when the gap length 1, is less than /. !to it has not
very much effect, while if /a> /c/i.to the gap begins
to take complete control.

Let us change our view -point. Instead of doing
what comes naturally, putting an air -gap in a core,
let us put a core in a coil. Then we write the in-
ductance as

1 1.25n2AL - x 10-8 H
1 + /e/moi,

x
Ig

The physical interpretation of this is that the inductor
is planned as a system using material of infinite
permeability and the inductance is then found to
be modified by a " finite permeability factor",
1/(1 + /,/go/,). For a system of high stability we
shall have (/,/tio/g) on the below -unity side in Fig. 3
and we can use the curve to estimate just how much
the inductance will vary as go changes either from
sample to sample of material or as a result of d.c.
flowing through the winding. There are some
interesting possibilities here which I have been
meaning to examine for some time. At the moment
there is quite another application for our standard
curve to be considered.

If we have a four -terminal network with hybrid
parameters, h, h12, h21 and h and we drive the
terminals 1, 1' from a source of impedance R, and
load the terminals 2, 2' with It/ we can calculate the
impedances presented at the terminals by applying
any of the standard methods. Those of us who
dislike effort keep a collection of tables of matrix
forms so that we can avoid having to work out
these expressions over and over again. " Enough is
enough", as one politician is reported to have said to
another. The mention of the hybrid parameters will
have suggested to the reader that the black box of the
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four -terminal does not contain the answer to the
world's ills (that box, I am afraid, is empty) but is a
classy way of talking about a transistor complete
with its power supplies.

The input resistance, and we shall assume that we
are concerned only with low frequencies and can
forget any reactances, is given by the equation:

R15 = (h11 dh R1)/(1 hR,),
where dh is the determinant h h22 - h52 h21. Let us
consider plotting this, and let us use log -log paper.
We shall then be considering

log R, = log h15 + log (1 + dh 111/h55)-
log (1 + h22R1)

Let us choose some values for a typical transistor.
If we take the sort of numbers we might find in a
common -emitter connection, say

h = 1,000 ohms
h22 = 100,umhos
h21 = 100
h12 = 7.5 x 10-4

we have dh = 0.1 - 0.075 = 0.025, so that h11/dh
= 40,000 and 1/h2, = 10,000. Do not, I pray, try to
identify this transistor, because the parameters
were chosen to give these last two results. I see,
however, that the figures are not very different from
those given for the 0075 so that you may accept them
as being quite realistic. This is the danger in faking
parameters to get round numbers: you may get
numbers which are hopelessly out of line with
reality.

When we short-circuit the output, the collector,
we have the input impedance as simply h, 1000
ohms. (We need not use the primes on the h's.)

as we have said, when R, is small the input impedance
is just 1215. Working with asymptotes this condition
will hold up to the resistance R1 = R11 above which
the logarithmic characteristic falls under the control
of the term log (1 + R//12/,) -log (Ri/R0).
When R1 reaches the value Re,, however, the term
+ log (1 + 11//12/2) comes into action, and as this
is log(R1/R/2) the input impedance becomes
constant again. We can thus draw the asymptotic
characteristics shown in Fig. 4 very quickly. Using
the template construction for this step circuit,
we can draw the exact shape for the curve, too.

Suppose, however, that the transistor were being
used in the common -collector mode. The hybrid
parameters for the same transistor would then be

hii = 1,000 ohms
h22 = 100ilinhos

= -101
1-7.5 xhi, =

dh ti 101
The input impedance with zero load is still, of course
hii = 1000 ohms, because it makes no difference
whether the short-circuited load is in the collector
lead or the emitter lead. Now, however, we have

R11 = 10,000 ohms
R22 = 10 ohms

This implies that as soon as the load exceeds 10 ohms
the input resistance begins to rise, and it will rise
until the load resistance is 10,000 ohms, when it will
be 1 megohm. We can add this characteristic to
Fig. 4.

The third mode is the common -base mode. For
this we have, approximately,

h11 = 10 ohms
As we increase R1 the two other factors operate h1,= 0.25 x
against each other. Each factor is of the form h21 = -0.99
(1 x) and so we can look for two " characteristic
impedances," R1, = 1/h,, and R22 = h111[111. These
are

R11 = 10,000 ohms
R12 = 40,000 ohms

Interpreting the equation for log Rin we see that,

Fig. 4. Input resistance of a
transistor as a function of load
resistance in the three modes of
operation.
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1/22 = 1/mho
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The values of R11 and R12 are obviously
R11 = 108 ohms
R/, = 40,000 ohms

No more calculations are needed to draw the set of

COMMON COLLECTOR

7,-

;

COMMON EMITTER

/COMMON BASE

20 80 310 1,250 5k 20k 80k 320k l'28M

LOAD RESISTANCE R, (n)

415



1.024M

5I2k

256k

I28k

64k

32k

16k

Bk

4k

2k

lk

500

250

125

62

31

15

7

COMMON
BASE

COMMON
EMITTER

COMMON
COLLECTOR

20 80 310 1,250 5k 20k 80k

GENERATOR RESISTANCE Rg (f1)

curves shown in Fig. 4: these show the complete
behaviour of the input resistance of a transistor in
the three modes of operation as the load resistance
is varied. There has been a little dirty work with the
scales in order to simplify the drawing and to avoid
awkward numbers but this is, I think, fair when the
transistor itself has been faked to give illustrative
results.

It is possible to produce this diagram with rather
fewer calculations, but I prefer to follow the course
given above and to note the following check points.
The common -emitter mode shares one characteristic
resistance with the common -collector mode and the
other with the common -base mode. At zero load the
common -collector and the common -emitter input
impedances are the same, while with an open -
circuit load the common -emitter and common -base
input impedance are the same. The ramp portion
of the common -emitter asymptotic characteristic,
when extended, bisects the ramp portions of the
other two characteristics.

The output resistance of our transistorized black
box has the form:

Rout = (1111 R9)/(Z1h h,2 R,)
We write

log Root = log (h,,/dh) +
to

g(1 +1t5/h,l)
-log (1 -1-1:22R5/Z1h)

Here we have the same sort of behaviour, with the
two characteristic impedancies R51 = h11 and R52 =
Ah/h.

For the common -emitter connection the starting
value h 1/Z1h = 40,000 ohms, while R51 = 1,000 ohms
and R52 = 250 ohms. For the common -collector
mode we have initially 120,5t = 10 ohms, and R51 =
1,000 ohms, R92 = 106 ohms. For the common -base
mode, initially Rout = 40,000 ohms, R51 = 10 ohms,
R 92 = 250 ohms. Notice again how one characteristic
resistance is shared by the common -emitter and
common -collector modes, and another by the com-
mon -emitter and common -base modes. Only the
asymptotic characteristics have been drawn in Fig. 5,
because of the author's natural laziness and also
his belief that these characteristics show the founda-
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Fig. S. Asymptotic behaviour of
output resistance of a transistor
as a function of source resistance.

tions of the behaviour in a way which is hidden by
the true smooth characteristics. This seems to be
especially true of the common -emitter characteristic.

There is one more transistor equation which fits
into this sort of approach and that is the current -gain
equation. If the input current is I and the output
current is I, we have

112/111 = Ih21/(1-1-1122R1)i
Notice that the signs are left to look after themselves.
As always we take logs, and write

logiI2/III = log h - log (1 -f -h22121)

Note that the gain asymptote has its corner at
1/h22 = RI. We know that the values of h2, are the
same for the common -emitter and common -collector
modes, while apart from the minus sign the values
of h,, are nearly the same: the difference between
h21 and 14-h2, is just meaningless in this context.
We thus need only consider two curves, the driven
base and the grounded base. For the grounded base
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Fig. 6. Asymptotic behaviour of current' gain of a transistor
as a' unction of load resistance.
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Fig. 7. Power gain of a transistor as a function of load resist-
ance (common -emitter mode).

the gain is, of course, just on unity and the cut-off
load resistance (by analogy with cut-off frequency)
is $31,,2e, where h, is the common emitter value for
h, and 8 = 1 h2.

The asymptotic ramp where is just the
line

loglI2/1,1 = -log (h, Rilh)
This is independent of the configuration so long
as we accept that 8 is much greater than unity so that
/3, (1+ 19) and (Jhe + $) are all the same. Looking
back to the typical transistor, in the common -
emitter mode we have h = 100 and 1/h22 = 10,000
ohms. Fig. 6 shows the asymptotic characteristics and
enables us to do some simple reasoning. Let us
consider only the common -emitter connection.
Comparing Fig. 4 and Fig. 6 we see that the input
resistance starts its downward run at the same load as
the turning point of the current gain. For loads be-
low 10,000 ohms the input voltage needed for a given
input current is constant, and the current gain is
constant. The voltage gain therefore increases in
direct proportion to R1. Above 10,000 ohms the ratio
of volts-out/current-in remains constant, since we
are on the sloping part of the 1 x characteristic.
However, the input resistance is falling, so that the
input voltage for a given current is getting smaller
and thus the voltage gain continues to rise. When
we reach a load of 40,000 ohms the input resistance
becomes constant again and so therefore does the
voltage gain. From these results it is very easy to
generate a power -gain characteristic but it is worth
noticing that, as you can see in Fig. 7, the asymptotic
characteristic is rather optimistic. It indicates the
correct load, but it is about 4dB too high in gain
because of the rounding losses. Even so, it is useful
to be able to get a quick picture of what is going on.
The common -emitter mode is particularly prone to
error in this respect because the step is such a short
one.

It is not too difficult to hunt out some more
examples of the use of this function. Some time
ago I analysed the rather queer things which happen
when you have a short-circuited turn. The problem,
of course, is why a shorted turn is bad on a trans-
former and yet seems to be harmless if a brass slug
is used for an r.f. tuning arrangement. In the
analysis, which no doubt will be given a reference**
by the Editor, although I have forgotten it, we get
two of these factors (1-1-x) cropping up and one of the
typical figures is, I hope, reproduced as Fig. 8.

I find this way of using the function as a guide

**Wireless World, March 1957, p. 114.
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Fig. 8. Typical step figure arising in analysis of short-
circuited turn.

very useful because it enables the first rough cal-
culations, estimates might be a better word, to be
made very quickly. With just the asymptotic charac-
teristics one can frequently sort out a situation into
the possible or impossible class: with the template,
or even one's memory of it, many of the doubtful
solutions can be assessed. Then you have more
time left free for the real plodding work of pro-
ducing a full solution of the problem. Watch out
for that (1+x).

High Power Pulse Modulator
THE photograph shows the cathode temperature being
measured during the exhaust schedule of the M -O Valve
Company's E2986 hot -cathode modulator thyratron.
This valve has power ratings of 200MW (peak) and
150kW (mean). It is thought to be the largest of its
type available in the world at present. A metal en-
velope construction is used to enable all the the elec-
trodes to be easily watercooled. By eliminating grid
emission and gas density changes due to hot electrodes,
this also enables a very high power to be achieved in
a relatively small envelope. This valve is filled not with
hydrogen, but with deuterium, whose greater dielectric
strength enables an anode .voltage of 40kV to be
achieved. While the valve is in use the deuterium gas
filling is continuously replenished by means of a
titanium deuteride reservoir. The heater of this is
controlled by a barretter and thermistor to counteract
the effect of changes in the supply voltage or ambient
temperature on the gals pressure. An impregnated
tungsten cathode is used in association with a secondary
emitter to give a maximum peak current of 10,000A
with a heater power of 1.8kW.
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UNBIASED

Breach of Secunty
IN June there was a lot in the news-
papers about security, and when I
heard that an exhibition was to be
held in the New Horticultural Hall,
Westminster, called " The Inter-
national Security, Police & Fire Ex-
hibition" I was determined to visit
it.

From what I read in the prelimin-
ary publicity it seemed to be easy
nowadays to use applied science-
and more especially electronics-to
turn our homes and offices into well-
nigh impregnable fortresses. I
gathered that any malefactor seeking
entry would not only trigger off local
visual and audible warnings, but also
send a signal to Scotland Yard or
local police H.Q.

It so happened that an early op-
portunity was vouchsafed to me to
test this much -vaunted impregna-
bility, for by pure mischance as I
walked along the side of the building,
I mistakenly entered by a door which
I realized later was really an emer-
gency exit which had been opened
because of the excessively humid heat
of the afternoon. It was not until I
was well inside the building with my
2s entrance money still in my hand
that I realized my position.

This incident rather destroyed my
confidence in all the very remark-
able security arrangements on show
as naturally I could not help thinking
that if the manufacturers of these
ingenious devices could not protect
their own exhibition building, what
faith could I have in their ability to
protect my home or office? However,
on reflection I realized it was not
their fault but that of the organizers
who had failed to make the necessary
security arrangements; I wonder how
many others made the same mistake
as I did?

Actually some of the protective
schemes on show, many of which
used electronic devices of all kinds,
were highly ingenious and first-class
in every way, but the thing which
chiefly interested me was the new
pocket transmitter/receiver for use
by individual police officers to enable
them to communicate with their
stations.

This instrument was very compact
and light, and could easily be carried
in the pocket. Beyond the fact that
its average range is 30 miles, ob-
viously varying according to local
screening conditions, I can give no
details as I was told that all techni-
cal literature was exhausted. I am
still wondering if this was the truth
or whether the manufacturer's rep-
resentative withheld information
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By "FREE GRID"

because he thought I looked too
much of an anti -social type to be
trusted with it. Time will tell, as I
asked that full details be sent to the
Editor who maybe will receive a visit
from the police instead.

Wireless Cribbing
NO doubt some of you noticed in
your daily newspapers recently that
a report from Lisbon recounted how
a schoolboy was caught cheating in
an examination by an ingenious but
misguided use of wireless.

He had a large surgical dressing
over one ear which hid a transistor
set by means of which he was able to
signal to his brothers outside the
examination room who supplied
answers to his questions. This
method of cribbing by wireless is
very old, and I referred to an earlier
instance of it in these columns over
a quarter of a century ago.

In those primitive days, telegraphy
and not telephony was used, and the
offender was not successful owing to
the difficulty of transmitting by
morse a very complicated equation
in a mathematical paper. It would,
I think, be equally difficult to trans-
mit such an equation by telephony,
and so would-be cribbers will have
to wait until the days of fully
miniaturized TV with a screen the
size of a watch face.

Maybe the Editor won't be able to
spare the space for me to repeat the
equation here, and so those of you
who haven't still got the issue of 28th
April, 1938, will have to ring him up.
If so he may try reading it out to
you in order to prove my words
about the difficulty of getting it over
correctly by telephony.*

* My line is often busy, so I had better
read it now: Jay (bar) equals pi ee squared
eff tau over em into integral delta en
nought by delta vee into vee cubed dee vee
into (square bracket) integral, nought to
pi, sine cubed theta dee theta minus in-
tegral, nought to pi by two, sine cubed
theta dee theta one over tee into integral
nought to tee exponential minus zed over
lambda nought cos theta dee zed minus
integral, pi by two to pi, sine cubed theta
dee theta one over tee into integral, nought
to tee, exponential tee minus zed over
lambda nought cos theta dee zed (close of
square bracket).-Ed.

What is a Machine?
SOME more information has been
received by the Editor from the man-
aging director of the firm whose
troubles of technological terminology
I tried to tackle in the rune issue.

He has now written to tell the
Editor that he has had further cor-

respondence with the British Stand-
ards Institution from which he
gathers that in the Institution's
opinion, a static device such as a
transformer is not a machine. But
he is rather puzzled by the B.S.I.'s
reference in one letter to " rotary
machines " as this seems to imply, in
his opinion that a stationary device
can also be a machine.

In my opinion, however, this is not
so as the Institution may be using the
term " rotary machine " to distin-
guish it from one having only a re-
ciprocating motion such as the
" make & break " mechanism of an
induction coil which we used in the
old spark transmitter days.

Actually the word " machine " does
not imply the possession of any
moving parts if we go right back to
its basic meaning. Therefore, a static
transformer is a machine even though
it has no moving parts, or at any rate
ought not to have any although in
some of them, when under heavy
load, one can sometimes detect a faint
humming noise, indicative of a cer-
tain amount of lamination liveliness.

However, we can discount this, as
also we can the suggestion that the
electrons shuffling backwards and
forwards in the transformer windings
constitute moving parts. I realize,
of course, that at rock bottom elec-
trons are indeed moving physical ob-
jects unless we follow the present
tendency to take a sort of meta-
physical view of the ultimate nature
of electrons by thinking of them as
merely a mathematical concept, or as
being merely " a strain in the ether,"
a phrase which I once heard used by
an N.P.L. pundit.

Now where are we? We have just
decided that a machine does not
necessarily have moving parts. The
dictionaries-even the heaviest of
them-do not help a lot as they refer
to a machine as a device or contri-
vance. They also say the Romans
used the word (machina) a lot in
connection with lifting weights which
were too heavy to be dealt with
manually. This leads me at once to
think of that excellent sort of lever
which we usually call a crowbar. It
would seem to have no moving parts,
and yet when in use, one end of it,
as in the case of an oar, does move
relative to the other. It is no use
trying to dodge the issue by saying a
crowbar is a tool; so is an electric
drill which is also most certainly a
machine.

I think I'm getting rather out of
my depth, and must leave to you
savants the question in the title of
this note. In my opinion it is in-
cumbent upon us to assign our own
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agreed meaning to all words we em-
ploy as we have already done in the
case of " atom " which nowadays we
all use with an arbitrary meaning
quite different to its literal one of
" indivisable."

R.F. at Interplas
A FEW weeks ago I paid a visit to

Interplas," or in other words the
International Plastics Exhibition, at
Olympia. In addition to the use
of plastic cases and coverings for
domestic receivers plastics also play
an important part in the matter of
insulation and other things inside the
box.

However my real reason for going
to the exhibition was to examine the
many r.f. heaters used in the plastics
industry, which were on view there.
The frequencies used seemed to be
35Mc/s or so but I noticed that one
firm (Radyne) was urging the
superiority of its 80Mc/s machines
for certain purposes. I was a little
surprised at the use of this frequency
as it is, I believe, in one of the bands
allocated internationally for radio
astronomy.

I therefore approached an expert
on the stand for enlightenment. His
reply was that the machine was so
completely suppressed that it com-
plied with the requirements of
authorities not only in this country
but even in Germany; these latter
requirements, he said, were much
more stringent than those over here.
In reply to my further questions, he
stated that even if his firm's
apparatus were to be installed in a
laboratory devoted to radio
astronomy, the suppression was so
perfect that no interference would
be caused.

More
AS I mentioned in the issue of June
1959, the symbol V., (actually the
Greek letter which immediately pre-
cedes omega) is used to describe tele-
pathy and other kinds of extra -sen-
sory perception about which we
know little or nothing.

The only reason I am dragging in
again is that I see a report that the

Russians are planning to transmit
thought waves between Cambridge
and Leningrad. Hitherto I had
always thought that telepathists had
stated that thought waves were not
radio waves of a certain A. But since
the expression " thought waves " is
used they are obviously waves in
some medium or other, and if they
can indeed be transmitted between
Cambridge and Leningrad, it looks
as though they may at least be first
cousins of radio waves.

It is all rather disturbing, for ob-
viously if telepathy once got estab-
lished on a firm basis, it would wreck
the radio and industry and make all
our apparatus just so much scrap
iron.
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TRANSPARENT
LEGENDED

KNOBS
* SIXTY-FOUR DIFFERENT TYPES AVAILABLE.

* SPECIAL LEGENDS AT LOW EXTRA COST.

* LEGENDS ALWAYS CLEAN AND READABLE.

* FITTING IS TO *" OR 4" FLATTED SHAFTS.

1 r
L. - -J

Side Elevation

I `i '' I

Side Elevation

List No. K. 436 (i" 0 shafts)
List No. K. 466 (ii," 0 shafts)

List No. K. 437 (e" a shafts)
List No. K. 467 (A"0 shafts)

NEAT, ATTRACTIVE, INEXPENSIVE LEGENDED KNOBS.

Manufactured from virtually unbreakable transparent plastic, the main body
of the knob is available in two projection dimensions: tin. high and ;;,in. high
with a common 0 of 1 -bin. Both have a ribbed edge, for sure finger grip and
accurate control, with a central metallic decor disc, normally coloured gold, to
enhance their appearance.

The legending, normally black letters on a white ground, is inserted under
the top face of the knob during manufacture and is thus protected from dust
and grime; it is always clean and readable. Details of our stock range of legends
are available on request. Special legends can be supplied at a small extra cost.

Fixing is by secure push -on -fit to -kin. 0 or f in. 25 standard flatted shafts (see
List Nos.).

FOR DETAILS OF OUR FULL RANGE OF KNOBS.

This informative and up-to-date leaflet
is invaluable to all Designers, Purchasing
Officers, Technicians etc. and is available
free on request. It illustrates and describes
the entire range of over 100 Bulgin Instrument
Knobs and gives quick and easy reference.
Send for your copy to -day quoting reference
1500/C.

A. F. BULGIN & CO. LTD
BYE -PASS ROAD, BARKING, ESSEX, ENGLAND.

TELEPHONE : RIPpleway 5588 (12 lines).

419



DECCA D202 RADAR

EXTENSIVE use has been made of
.transistors in the latest marine radar
installation designed by Decca Radar
Ltd., Albert Embankment, London,
S.E.1. Although magnetrons and
klystrons have not yet been replaced
in the transmitter and receiver most
of the other stages have been transis-
torized with the result that the D202
is much more compact than earlier
valve -operated equivalents. It is fur-
ther expected that reliabilty will be
improved, not only because of the
long life of the transistors themselves
but because other components will be
functioning in a lower ambient tem-
perature. The total consumption is
only 320 W at 24 V.

Two pulse lengths of 0.1 and 0.5t4
sec are provided for good picture
quality at short range and better
sensitivity at long range. There are
six ranges giving maxima from
to 24 miles.

The price of the D202 is £950 com-
pared with £1,500 for earlier valve
models, but it is in no sense a
"cheap " version, indeed, the perform-
ance meets the requirements of and
has already been given type approval
by the British, American and Ger-
man authorities. One of the first

orders was for the new 48ft R.N.L.I.
lifeboat and it is expected that there
will be considerable interest from

Above: The end -fed slotted waveguide
aerial of lightweight construction gives a
beom width of 1.9' with a 4ft horizontal
aperture.

Left: The display unit of the Decca D202 in
a welded stainless steel housing is suit-
able for bulkhead, deckhead or pedestal
mounting, at a "safe" distance of any-
thing over I8in from a magnetic compass.

coastal shipping lines operating small
vessels, as well as from ocean-going
vessels -requiring a stand-by radar.

Commercial Literature
A leaflet describing automatic oscilloscopes, manufactured

by the California Instruments Corporation, is available from
A. Dunkley, 14 Wellington Road, Ashford, Middx. The
manufacturers claim that a waveform is automatically posi-
tioned to provide a " clear meaningful picture, regardless of
amplitude, frequency or d.c. offset." This 'scope also
displays in digital form vertical sensitivity, horizontal sweep
speed and d.c. offset. (314)

The 1963 Mullard valve and tube Equivalents Guide is
now available from the Government and Industrial Valve
Division of Mullard Ltd., Mullard House, Torrington Place,
London, W.C.1. Its companion publication abridged data
on current types of valves and tubes for industry, communica-
tions and radar is available from the same address. (315)

Feroba ceramic permanent magnets are described in a
leaflet obtainable from Darwins Ltd.,Fitzwilliam Works,
Tinsley, Sheffield 9. Details of the hysical and magnetic
properties of the discs, rings and bars they manufacture
are included together with demagnetization curves. (316)

A leaflet describing 7,000Mc/s portable outside broadcast
link equipment for television is available from the Trans-
mission Systems Division of Standard Telephones and
Cables Ltd., North Woolwich, London, E.16. (317)

A loose-leaf technical catalogue containing information on
Belling -Lee products is now available to senior designers and
engineers on application, from the head of their department,
to Belling and Lee Ltd., Great Cambridge Road, Enfield,
Middx. (318)

A leaflet describing public address equipment manufac-
tured by C.T.H. Electronics is obtainable from their Burford
Works, Burford Street, Hoddesdon, Herts. (319)

A transistor portable radio telephone designed for single
channel operation in the 50 to 140Mc/s band using amplitude
modulation and 25kc/s channel spacing, is described in a
leaflet obtainable from the Radio Communications Com-
pany, of Crewkerne, Somerset. (320)
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A.E.I. publication 5887-71, which gives details of a wide
range of components from anti -corona tags and crystal
holders to valve holders and voltage selector panels, is
obtainable from the London sales office of Associated Elec-
trical Industries, 51-53 Hatton Garden, E.C.1. (321)

Micro -electronic devices and integrated circuits are
described in one of the " special series " of catalogues from
the Components Group of Standard Telephones and Cables
Ltd., Footscray, Sidcup, Kent. This catalogue (No. 8)
includes information on integrated tunnel diode circuits and
thin film circuits. (322)

Keyswitch Relays Ltd., of 120-132 Cricklewood Lane,
London, N.W.2, have produced a reference chart for use
with their 3,000 and 600 type relays. This " calculator "
contains all the relevant information required to select the
right type of relay for a specific job and also the recom-
mended coil values, in tabular form, for relays with up to
12 contacts working on voltages up to 250V d.c. (323)

A leaflet describing the Danish Raaco industrial storage
cabinets, which have transparent plastic drawers, is now ob-
tainable from Ram, Ltd., Bath House, 57-60 Holborn
Viaduct, London, E.C.1. (324)

Surge suppressors, for the protection of germanium and
silicon rectifiers, are described in the Westinghouse
Engineering Publication 19-13. Titled "N Series Selenium
Surge Suppressors," it includes electrical and mechanical
specifications along with typical circuit configurations and
is available from the Westinghouse Brake and Signal Co.,
82 York Way, King's Cross, London, N.1. (325)

A leaflet describing a new range of relays is now available
from A.D.S. Relays Ltd., 89-97 St. John Street, London,
E.C.1. The relays included in this brochure are approved
by A.I.D., A.R.B. and the Admiralty. (326)

For the convenience of readers a number has been appended
to each of the above items so that when applying for literature
all that is necessary is to circle the appropriate number on the
Information Service form at the back of this issue.
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CURRENT
a.c. and d.c.

0 to 10 amps.

VOLTAGE
a.c. and d.c.

0 to 2,500 volts

RESISTANCE
0 to 20 megohms
0.,200

DECIBELS
- I5dB to + 15dB

THE world's most widely used multi -range electrical
measuring instrument is available in several different models,
specially designed to supply the needs of every field of industrial
and scientific endeavour.

The Model 8 AvoMeter provides 30 ranges of direct readings of
a.c. and d.c. Voltage, a.c. and d.c. Current and Resistance on a
5 inch hand -calibrated scale with an anti -parallax mirror. Two
rotary switches provide instant range selection, and the meter is
provided with a polarity reversing switch and an automatic
overload cut-out device.

Write for fully descriptive brochure, stating purpose for which .nstrurnera is required.

bC) 3

/16A

about AvoiVieters. There
is a model' to suit your
particular requirements.
Detailed specifications
on request.

AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.1, VICtoria 3404 (n lines)

A8/7

A
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Newmarket welded transistors
close the gate on corrosion and
open the door to long -life re-
liability. Transistors have
special anti -corrosion finish;
parameters consolidated by
100°C baking; perfection en-
sured by field and laboratory
testing, and exacting quality
control. Complete range of AF
RF, high speed switching, IP,
power, high power (25A), and
NPN transistors. Send for data
sheets.

NEWMARKET TRANSISTORS LTD. EXNING ROAD, NEWMARKET. TEL: NEWMARKET 3381
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5-33

Easy - to - build
kit -sets of the

New!" 0 X FORD " DUAL -WAVE LUXURY
TRANSISTOR PORTABLE RADIO KIT.
Model U XR-2. Ideal as a domestic. car or
personal receiver. 414 18 0
Send for full details.
6-W. STEREO AMPLIFIER KIT. Model 5-33.
3 watts per channel, 0.3' distortion at 2.5
wichnl., 20 dB N.F.B. Inputs for Radio (or Tape)
and Gram., Stereo or Monaural, ganged controls.
Sensitivity 200 mV. El 3 7 6

6-W. HI-FI STEREO AMPLIFIER KIT.
Model S -33H. An inexpensive stereojmono
amplifier with high sensitivity for lightweight
miniature ceramic pick-ups (e.g. Decca Deram).
Two-tone grey perspex panel. El5 17 6

5-W HI-FI MONO AMPLIFIER KIT. Model
MA -5. A low-priced general purpose amplifier
based on the S-33, for those not requiring a

stereo system. Separate bass and treble controls,
gram and radio inputs. Suitable for most crystal
pickups. Printed circuit. £10 19 6

HI -F1 STEREO AMPLIFIER KIT. Model S-99.
18 w. output. Ganged controls. Stereo/Monaural
gram., radio and tape recorder inputs. Push-
button selection. Grey metal cabinet. Printed
circuit construction. E27 19 6

HI-FI SINGLE -CHANNEL AMPLIFIER KIT.
Model MA -I2. 10 w. output, wide freq. range.
low distortion. ill 9 6

STEREO CONTROL UNIT KIT. Model
USC-I. Push-button selection accurately matched
ganged controls to - I dB. Accepts inputs
from most tape heads and any stereo or mono
pick-up. E19 10 0

" GLOUCESTER " HI -F1 CABINET
KIT. Mk. I houses Record Player, F.M. Tuner,
Stereo Amplifier, records, etc. Mk. II will house
a Tape Deck in addition. 46+in. long, 30in. high,
21 in. deep. " In the white " for finish to personal
taste. Mk. I E17 3 6 Mk. II E18 10 0

" COTSWOLD " HI -F1 SPEAKER SYSTEM
KIT. Acoustically designed enclosure " in the
white." 26in. x 23in. x 15+in. Complete with I 2in.
bass speaker with 2in. speech coil, elliptical middle
speaker, pressure unit to cover the full frequency
range of 30-20,000 cis. Cross -over unit, level
control, etc. £23 4 0

"COTSWOLD MFS " SPEAKER SYSTEM
KIT. Based on the standard Cotswold. Only
36in. high, 161in. wide, (4in. deep. For those
requiring best results in small rooms E23 4 0

"CHEPSTOW " EQUIPMENT CABINET
KIT. Occupies minimum floor space. Will house
Record Player, F.M. Tuner, Stereo Amplifier and
additional power amplifiers where needed
Dimen. 35 x 18 x 33in. high. Ell 12 6

" MALVERN " HI -Fl EQUIPMENT CABI-
NET. Will house all your Hi-Fi equipment.

Left in the white " for finish to choice. Size
39+ x 32 x 211in. £18 1 0

HI -F1 SPEAKER SYSTEM KIT. Model
SSU-I. Ducted -port bass reflex cabinet " in the
white." Two speakers. With legs ill 12 0
Without legs 410 17 6

ELECTRONIC WORKSHOP KIT. Model
EW-I. 21 exciting experiments can be made
(Transistor Radios, Intercom. Public Address
System, Burglar Alarm, etc.). No soldering. No
extra cools needed. E7 13 6

TRANSISTOR INTERCOM. KITS. Models
XI-IU and XIR-IU. ideal for home or business
use. Up to five Remote Stations operated with
each Master. Units housed in mahogany veneered
cabinets. 9 v. battery operated.
XI-IU (Master) £10 19 6
XIR-IU (Remote) £4 7 6

Available Shortly! MONO CONTROL UNIT.
Model UMC-1. Ideal lot use with MA -I2 or
similar amplifier. Output 0.25 v.
Send for full details. £8 12 6

TELEPHONE AMPLIFIER KIT. Model
TTA-1. Transistor circuit. Inductive pick-up
coil, built-in speaker and vol. control. £7 9 6

DECADE RESISTANCE BOX KIT. Model
DR-IU. Range 1-99,9990 in +II steps. Ceramic
switches throughout. Current rating from 500mA
to 5mA. according to decades in circuit. Polished
wooden cabinet supplied complete E9 19 6

5in. OSCILLOSCOPE KIT. Model 0-12U.
Has wide -band amplifiers, essential for TV servic-
ing, F.M. alignment, etc. Vertical frequency
response 3 c/s. to over 5 Mc/s., without extra
switching. T/B covers 10 c/s. to 500 kc/s. in 5
ranges. E38 10 0

ELECTRONIC SWITCH KIT. Model S -3U
(Oscilloscope Trace Doubler). Enables a
single beam oscilloscope to give simultaneous
traces of two separate and independent signals.
Switching rates approx. 150, 500, 1,500, 5,000 and
15,000 c/s. Sig. freq. response 0-100 kcls. I dB.
Separate gain controls and sync. output. Sig.
input range 0.1-1.8 v. r.m.s. Ell 15 6

STABILISED POWER PACK KIT. Models
MSP-IM and MSP-IW. Input 200-250 v., 40-
60 c/s. A.C., fully fused. Outputs: H.T. 200-410 V
D.C. at 20-225 mA. in 3 switched ranges. Size
I3in. x 8+in. x 9+in.
MSP-IM (with meters) E36 12 6
MSP-IW (without meters) £29 17 6

DECADE CAPACITOR KIT. Model DC -I.
Capacity values 100t1oF to 0.111µF in 100µµF
steps. E6 IS 6

VALVE VOLTMETER KIT. Model V -7A.
7 voltage ranges d.c. volts to 1.500 a.c. to 1,500
r.m.s. and 4,000 peak to peak. Resistance 0.10
to 1,000 MU with internal battery. D.C. input
impedance 11 PILI, dB measurement has centre -
zero scale. Complete with test prods, leads and
standardising battery. £13 18 6

R.F. PROBE KIT. Model 309 -CU. For use
with Model V -7A. El 13 6

HIGH VOLTAGE PROBE KIT. Model
HV-336. For use with Model V -7A. a 19 6

R.F. SIGNAL GENERATOR KIT. Model
RF-IU. Provides extended frequency coverage
on six bands from 100 kc/s.-100 Mc's. on funda-
mentals and up to 200 Mc/s. on calibrated har-
monics. £12 15 6

GRID -DIP METER KIT. Model GD-IU.
Functions as oscillator or absorption wave meter.
With plug-in coils for continuous frequency
coverage from 1.8 Mc/s, to 250 Mc/s. flO 19 6
Additional Plug-in Coils Model 341-U extend
coverage down to 350 kc/s. With dial correlation
curves. 17/6.

SERVICE 'SCOPE KIT. Model OS -I.
Light, compact, portable for service engineers.
Dim. 5 x 8 x 14+in. long. Wt. 1011b. £19 19 0

AUDIO SINE -SQUARE WAVE GENERA-
TOR KIT. Model AO -1U. Inexpensive genera-
tor covering 20 c/s. to 150 kc/s. in four ranges
with choice of sine or square waves. Size 9+in. x
6+in. x 5in. E13 15 0

Our New Service
INTERNATIONAL MAIL ORDER SCHEME
covering the American Heachkit range

of 250 models.
For direct delivery from U.S. Plant to your
U.K. address. Illustrated American catalogue
and full details of the Scheme can be obtained
from us for II- post paid.

 Deferred Terms available on all orders above 00.

highest quality s

at lower cost g

F. M. Turner

AMATEUR BANDS RECEIVER KIT.
Model RA -I. 10-160m. Half -lattice crystal
fitter. Switched USB, LSB for SSB.
Full details on request £39 6 6

AUDIO VALVE MILLIVOLTMETER KIT
Model AV -3U. I mV. to 300 V A.C. 10 c/s. to
400 kc/s. £14 17 6

MULTIMETER KIT. Model MM-IU. Ranges
0-1.5 V. to 1,500 V. A.C. and D.C.; 150µA. to
15 A. D.C.; 0.20 to 20 MIL 41 -in. 50µA. meter.

E12 10 0

RESISTANCE -CAPACITANCE BRIDGE
KIT. Model C -3U. Measures capacity 10 pF to
1,000iF., resistance 1000 to 5 rn0 and power
factor, 5-450 V. test voltages. With safety switch.

E9 5 0

AUDIO SIGNAL GENERATOR KIT. Model
AG -9U. 10 c/s. to 100 kc/s., switch selected.
Distortion less than 0.1". 10 v. sine wave output
metered in volts and dB's. E21 9 6

4 -WAVE TRANSISTORISED PORTABLE
KIT. Model RSW-I. 7 Transistors and three
diodes. For Short and Medium wavebands (200-
550. 90-200, 20, 40 and 11.16 m.) in solid leather
case fitted with retractable whip aerial. E19 17 6

TRANSISTOR PORTABLE RADIO KIT,
Model U XR-1. Pry -aligned I.F. transformers,
printed circuit and a 7 x 4in. high -flux speaker.
Real hide case. E12 II 0

A.M./F.M. TUNER KIT. Tuning range 88-108
Mc/s. (F.M.) 16-50, 200-550, 900-2,000 to. A.M.
Available in two units sold separately. Tuning
Heart Model AFM-TI f4/13/6 inc. P.T. I.F. amplifier
and Power Unit (AFM-A I). Complete with metal
cabinet and valves. E20 13 0. Total E2S 6 6

HI -F1 F.M. TUNER KIT. Tuning range 88-108
Mc/s. Available in two units sold separately as
follows: Tuner Unit (FMT-4U) with 10.7 Mc/s.
I.F output E2 IS 0 inc. P.T. I.F. Amplifier and
Power Supply (FMA-4U). Complete with case
and valves £12/6/-. Total E15 I 0

Q MULTIPLIER KIT. Model QPM-1. A self -
powered unit (200-250 v. 50-60 c/s.) for use
with communications receivers having 450-
470 kc/s. IF, to provide both additional selectivity
and signal rejection. Switched for Sharp -Null -
Broad conditions. 47 12 6

" MOHICAN " GENERAL COVERAGE
RECEIVER KIT. Model GC-IU. Fully tran-
sistorised. Frequency coverage 580 kc/s. to 30
Mc/s. in five bands. Electrical band spread on
five additional bands covers amateur frequencies
from 80-10 m., B.F.O. tuning and Zener diode
stabiliser. Size 6iin. x I2in. x 10in, £39 17 6
See specification leaflet for full details.

AMATEUR TRANSMITTER KIT. Model
DX -100U. 150 w. D.C. input. Covers all amateur
bands from 160-10 m. Self contained including
Power Supply. Modulator and V.F.O. £74 19 0

AMATEUR TRANSMITTER KIT. Model
DX -40U. From 80-10 m. Crystal controlled
Power input 75 w. C.W. 60 w. peak controlled
carrier phone. Output 40 w. to aerial. Provision
for V.F.O. E33 19 0

SINGLE SIDEBAND ADAPTER KIT. Model
SB-10U. May be used with most A.M. trans-
mitters with certain provisions. Allows full
use of existing equipment for SSB facilities.

£39 5 0

VARIABLE FREQUENCY OSCILLATOR
KIT. Model VF -1U. Calibrated 160-10 m.
fundamentals on 160 and 40 m. Ideal for our
DX -40U and similar transmitters. Ell 17 6

 Prices include free delivery in U.K.  All models available assembled. Prices on request.

DAYSTROM LTD.
DEPT. W.W.8, GLOUCESTER, ENGLAND
A member of the Daystrom Group. Manufacturers of the

WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

Please send me FREE CATA LOGUE (Yes/No)

Full details of model(s)

NAME
(Block Capitals)

ADDRESS

L_ _ _ _ _ W.W.B.
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TYPE: 3000 MICRO SWITCH
Can be fitted with any type of micro switch; light
and heavy duty contact sets as required. Coil: .2
to 80,000 ohms.

TYPE: 3000 30 amp.
Capable of carrying 30 amps.

at 250 v. A.C. with maximum build up of 4 makes
or 4 breaks. Coil: .1 to 80,000 ohms.

T.I.
TYPE 3000: Transistorised Relays

Operates from 300 to 500 micro, amps.
at 14 volts D.C.

T.2. Operates from 3 to 5 micro/amps. at
If volts D.C. Maximum contacts 2 change
overs light duty or 2 change overs heavy
duty.

T.3. Operates from 15 to 30 micro/amps. at
If volts D.C. Maximum contacts six change
overs light duty.

T.I, T.2, T.3 Energised 12 to 18 volts D.C.

TYPE: 3000 B.O.3.
With its own bracket for fitting in any position.
so designed to interlock with each other. Coil
.1 to 80,000 ohms.

There are
1001 uses

for
3,000
TYPE

RELAYS
A.I.D. A.R.B

ADMIRALTY

APPROVED

3000 TYPE P.I.
Plug in Relay

GENERAL INFORMATION:
All relays supplied to B.P.O.
standards.

With the exception of 30A and
B.O.3. all relays can be supplied
as a plug in version.

TYPES: M1.30A.B.0.3. LI.T3000.
Can be supplied for A.C. opera-
tion 6 to 250 volts.

INSULATION
Coil and Spring Sets.
100 volts -650 volts A.C.

TYPE: 3000 Twin -Armature
This relay is a space saver! Two relays in one.
Two coils, two armatures, working independently.
Contacts maximum 4 change overs light duty or
2 change over.; heavy duty. Coils: Maximum
10,000 ohms.

TYPE: 3000 Delay Relay
This relay can be supplied with operate/delay
up to 25 seconds from supply of 6 to 50 volts D.C.
Release delay up to 25 seconds with trigger
circuit of If volts D.C. Energised from 6 to
50 volts D.C. Contacts maximum 6 change overs
light duty.
With adjustable resistor giving plus or minus
2 seconds of nominal figure on operate and release
relays.

TYPE: 3000 Mechanical Latching Relays
Built to customer's requirements.
Coils: .1 to 80,000 ohms.

TYPE: 3000 Standard
This relay is also available for A.C. operation
with built-in rectifier -6 to 250 volts A.C.

A.D.S. RELAYS LTD
89-97, ST.JOHN STREET, CLERKENWELL,E.C.I

Telephone: CLErkenwell 3393/4/5
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Plasma Arc Sets and other
specialized equipment for
gas, vacuum and powder
techniques. Power Control
by saturable reactors and
other methods.

D-cwift-E RECTIFIER SETS

100 W TO 150 kW
FIXED OR
VARIABLE OUTPUT
I PHASE & 3 PHASE
Electro-Plating, Plasma
Arc, Arc Welding, Electro-
Magnets, Carbon Arc,
Battery Charging and other
uses.

GOOD DELIVERIES Variable output
D.C. Sources.

A MPMOBIL E

TRANSFORMERS
1 PHASE AND 3 PHASE
0.5 kVA TO 250 kVA

VOLTMOBILE 64 -STEP
ON LOAD SWITCHING
AUTO -TRANSFORMERS
Output 1.6 to 100" or 125°' of input volts in
64 steps or 80 steps. A control device for many
loads- resistance furnaces, rectifier sets, bat-
tery charging, anodising, heating and other uses.
I Phase and 3 Phase
18 Models
Output currents from 20 A to 200 A.

S -MOBILE

QUICK DELIVERIES

VERY FAST DELIVERIES.

HEAVY CURRENT
TRANSFORMERS

1 PHASE & 3 PHASE
Output currents of hun-
dreds and thousands of
amperes for Furnaces, Rec-
tifier Sets, Heat Runs,
Short Circuit Testing and
other uses.
Examples: 5 V 300 A, 10 V 1,000 A,
20 V 3,000 A, 5 V 6,000 A

VERY QUICK DELIVERIES.

TELEPHONES:
ENGINEERS & SALES CENtral 5069
PROGRESS & DISPATCH CENtral 4281
TELEGRAMS: WELDOFFIS MANCHESTER 15

Low voltage high
current Rectifier Sets

HARMSWORTH, TOWNLEY & CO.
2 Jordan Street Manchester 15



6 WIRELESS WORLD AUGUST. 1963

4

4

4

4

Famous Brand Names...New Quality Products from MOIR,PLAINST

0 H. H. SCOTT

299C Complete
Stereo Amplifier

AMPLIFIERS

The most widely used, highly respected stereo' amplifier made.
Featuring rugged 80 -watt output stage assuring low -distortion
reproduction, special signal lights to operate system; stereo
selector switch for choosing stereo or monophonic; separate scratch
and rumble filters; Front panel stereo headphone output; and derived
center channel level control.
Models 200, 222C, 299C and Kits supplied in 110/220V. 50/60 cy.

LABORATORY SOUND INSTRUMENTS

Model 450
Sound Meter

Self -scaling . . . Transistorized.
Compact, rugged and operates on
only one ordinary 22.5V battery.

The #450 is ideal for field measurements and surveys of noise and
sound. Weighs 1 lb. 7 oz. Write for complete catalog and prices.

IrishMagnetic Recording Tape

IRISH makes a quality tape for every purpose
for both the amateur and professional.
IRISH is the only premium -quality tape at a
standard price. Exclusive Irish
Ferro -sheen process prevents '

shedding of abrasive oxide ...
assures reduced head and tape wear, superior """"..kk ...
sound quality. 3", 4", 5", 53/4" and 7" reels available in standard,
long playing and double play. FREE-"Signature Tape" binding with
every 5", 53/4" and 7" reel. Write for complete catalog and prices.

REKo.Kur,410
Turntables, Arms
and Speakers
Model R320A

World's only true turntable
with fully automatic operation, 331/a rpm; single
push-button operation; custom built hysteresis
synchronous motor with sealed lifetime lubrication;
exclusive life -time Rekothone Belt not affected by
temperature or humidity; minus 57 d b rumble.
Write for complete catalog and prices.

GENERAL
Capacitors -Selenium Rectifiers

Rigid codes of testing and quality control
give General Instrument capacitors long -life
and dependability. Every General Instrument
capacitor is individually tested and fully
guaranteed. Type TM is supplied in grounded
aluminum containers to provide maximum
protection against moisture. It has low

leakage and long shelf life. No artificial
barrier layer is used to Tri-Amp Selenium

' Rectifiers, thus eliminating the cause of
aging and high voltage drop. A complete line of capacitors, electro-
lytics, by-pass molded type, tantalum and Mylar capacitors available.
Write for complete catalog and prices.

TERADO
Converters-
Fully Transistorized
Model 50-202
"Dual Continental" -550.600 watts-
heavy copper clad base with ventilating fan.
60 cycle frequency stable within 1/2 cycle with varying input voltage
and load. Filtered for use with tape recorders. Also available for 50
cycles. Write for complete catalog and prices.

FREED
for Precision Laboratory
Testing... Incremental
Inductance Bridges
Type 1110-C
Maximum superimposed DC
up to 2 amperes. Direct
in -line readings of inductance and
conductance of iron core component
at audio frequencies with or without superimposed direct current.
Uses five decade resistors with maximum resistance of 111,110

ohms in steps of 1 ohm. Frequency range: 20 cycles to 10 KC. Write
for complete catalog and prices.

.® 0 6.0 0.4
0 a  

.9 ii

Continuous Background

oRiThoNiciese73774/A0 300 Music

Record/Playback Unit
A fresh concept in complete

automatic sound pro -

net

% cations of recorded sound.
for continuous play non.
efficient low-cost system

gramming. Completely
transistorized - art

Extensive catalog of
recorded music and educa-

tional material available. As a recorder, provides an easy and
automatic way to record family events, off -the -air recordings, lan-
guage learning, speeches and rehearsals. 12 transistors and 4 diodes
weighs only 11 pounds. 4" x 6" speaker, 8 watts, 150 to 10,000 cps.
Tapette cartridge protects tape, eliminates threading and rewinding.

CADRE
Citizens Band Radio- 71110111111111111011'

Model 515
Fully Transistorized

NEW! 19 Transistors -7 Diodes, Highest power allowed;
excellent selectivity; completely transistorized; maximum
reliability. Press the switch and you are "on the air" with
the clearest 27 MC "talk" power possible -5 watts, trans-
mission range up to 20 miles on land, 30 miles over water.
Perfect contact assured by 5 crystal -controlled transmit/
receive channels. Features include noise limiter, adjustable
squelch, advanced receiver circuit, weighs only 6 pounds,
built-in dual power supply.

Complete Lines of Radio, Industrial and TV Tubes, Speakers, Resistors,
Semi- Conductors, Diodes, etc. Write or Cable for Complete Catalogs.

MOR,I--IAN EXPORTING- CORP.
458 Broadway. New York 13, U.S.A. Cable Address: Morhanex
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WONDERFUL NEWS!
I N ELECTROLYTIC CAPACITORS

ALUMINIUM FOIL CAPACITORS FOR TRANSISTOR AND OTHER LOW VOLTAGE CIRCUITS

ALL -MOULDED PLASTIC

* HERMETICALLY SEALED ALL -PLASTIC EN-
CASEMENT

* ULTRA -SMALL SIZES WITH CAPACITIES TO
200µF

* CLOSE TOLERANCE DIMENSIONS

* LEAD SPACING TO +.015'

* HIGH RELIABILITY BY CLOSE QUALITY
CONTROL PROVEN IN THE EXACTING
U.S. MARKET

* SURPRISINGLY LOW COST

* FAST DELIVERY

FOR FULL DETAILS WRITE OR PHONE:

ENCAPSULATION

TECHNICAL
CAP. TOL.-20% ± 100% OF RATED
DISSIPATION FACTOR EXTREMELY LOW -
LESS THAN 8% AT 50 WVDC

D.C. LEAKAGE: EXTREMELY LOW -LESS THAN
6 p.A AFTER I MIN. APPLIED WVDC
OPERATING TEMP. 65 C AT RATED WVDC

SpS
INTERNATIONAL LTD.

SHANNON AIRPORT
IRELAND

TEL. SHANNON 245
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ifariacCC

VERSATILITY

n7pE MOST VERSATILE INSTRUMENT
EVER DEVISED FOR THE CONTROL

VOLTAGE CURRENT POWER HEAT

BASIC VARIACS

Basic Variac units are
available in open or
covered form in power
ratings from 100 VA to
7.5 kVA and provide

smooth continuous
adjustment of AC
voltage from zero to line
voltage and above.

GANGED VAR= ASSEMBLIES

Variacs are available in ganged
assemblies of 2, 3 and up to 6
units controlled from one shaft,
including 3 -gang assemblies
for 3 -phase star operation and
parallel -connected assemblies
of the larger models for
increased power output.

PORTABLE VARIACS

These models provide
a compact and rugged
portable source of variable
AC voltage-ideal for general
test purposes. With carrying
handle, input cable, switch,
fuse and outlet socket or
terminals. Also voltmeter
or ammeter if desired.

HIGH -FREQUENCY VARIACS

A large range of Variacs is
available for operation at
400 cfs and other high
frequencies and can be
supplied in ganged or
motorised assemblies.

MOTOR -DRIVEN VARIACS

Single units and ganged
assemblies are available with
motor drive for remote control
applications. Standard speed
1 r.p.m. Alternative speeds
are available to order.

Variac-the original and best variable transformer

Variacs range from single small units for laboratory or
instrument use to ganged assemblies for high power 3 -phase
operation. In addition to the types shown above, there are
dual -output, low voltage and narrow -range types, metal -clad,
oil -immersed and flameproof models, plus many 'specials'.
Write for illustrated technical literature to
Publicity Department, Hoddesdon.

Variacs are made in England by The
Zenith Electric Co. Ltd, London and
exclusively distributed in the UK -

Eire and British Colonies by-

CLAUDE LYONS LTD

Valley Works, Hoddesdon, Herts
Hoddesdon 4541 Telex 22724

76 Old Hall Street, Liverpool 3
MARitime 1761 Telex 62181

ClIa0c igpons
CL20
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Two TAPE RECORDERS FROM BREIVELL

£120

THE STB

This new stereo tape recorder from Brenell contains many new features which
will appeal to the discriminating amateur and professional alike. It is beautifully
designed, both mechanically and electrically, and incorporates twin recording and
twin replay pre -amplifiers, designed for use with existing high fidelity amplifying
equipment. Some idea of the versatility of this new machine will be gathered
from this very brief specification: -
4 speeds I+, 34-, 7+ and 15 i.p.s.-mixing-superimposing-sound-on-sound-
immediate comparison of original and recorded signals -2 edgewise meters-replay
facilities for 1, 2/2, k and 2/4 track pre-recorded tapes.

THE MARK 5 Series 2
This new machine replaces the MARK 5 and offers a number of improvements
both in appearance and electrically. The cabinet is finished in dark grey with
chrome trim and the deck and amplifier have light grey masks giving the whole
machine a very pleasing appearance. The amplifier has been redesigned to give
an improved frequency response at all speeds on both record and playback.
The output remains the same at 4 watts.
Specification: 4 speeds 14, 3+, 7+ and IS i.p.s.-3 independent motors (synchronous
drive to capstan motor)-instant stop withou' spillage-pause control-monitoring-
superimposing-up to akin. reels-fast rewind (1,200ft. in 45 seconds).

THE MARK 5 Type M

A high class semi-professional machine, the Type M has earned itself an enviable
reputation for quality and reliability. Its superb finish and performance will
match any high fidelity equipment which is available today-just consider this
brief specification: -
4 speeds Ie, 31, 7+ and 15 i.p.s.-separate record and replay heads and amplifiers-
reels up to Elfin. dia.-fast rewind (1,200ft. in 45 seconds)-mixing-superimposing-
recording level meter-adjustable rotary tape guide.

Sole manufacturers:

The Mark 5 Series 2 deck, amplifier and power unit are available
separately for installation in your own Hi-Fi system. Write for
leaflets.

BRENELL ENGINEERING COMPANY LIMITED

la Doughty Street, London, W.C.1. Tel.: HOLborn 7356/8
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If you want a capacitor that will stand up to seventy degrees of frost, or the

searing heat and shock of rocket blast-off-see Dubilier. For since the very

first days of the 'wire -less' receiver, Dubilier have been the cat's whiskers in

capacitor development. The early Dubilier capacitors had bulk as well as

capacity. Today, you could cram fifty 0.01:1F Greycons into the space of a

matchbox-and engineers quite often do! But if you would like fifty years of

experience packed into one capacitor, we repeat-see Dubilier!

DUBILIER Leaders in capacitor development for more than fifty years

DUBILIER CONDENSER COMPANY (1925) LTD. Ducon Works. Victoria Rd., North Acton, London W.3
iA, 198 Phone: ACOrn 8671 (6 lines). Grams: Hivoltcon London Telex. Cables: Hivolteon London (Marconi International Code). Telex 25373



The world's largest manufacturer
of Pocket Paging Systems

MULTITONE ELECTRIC COMPANY LIMITED
12-20 Underwood Street, London, N.1

Telephone: Clerkenwell 8022

AUGUST, 1963

MULTITONE
W RE ESS WOR D

POCKET
PAGING

pays
I+S way!

The Multilane Type 9 miniature
transmitter.

Small, large, or very large, whatever the size of your
organisation a Multitone 'Personal Call' Pocket

Paging system will pay its way.
Multitone Pocket Paging enables you to contact key

personnel in seconds selectively and without disturbing
anyone else. On telephone working alone, this

elimination of irritating delays in finding people
increases the inestimable value of customer goodwill
through instant location of personnel and immediate

acceptance of calls. On outgoing calls, the number of "call
backs" is substantially reduced with a consequent

saving on telephone bills, often sufficient to
offset the cost of the system-a few shillings per

week, per man on call.
Systems calling from 15 to 400 individuals are

available to cover virtually any area. Each brings you
greater all round efficiency and saves you

countless wasted man hours.
Multitone Pocket Paging pays its way.

Post this coupon now for further information.

LT POST THIS COUPON

Please send me full details of the Multitone' Personal Call' Pocket Paging Systems I

Name

I Firm

Address

W.8.6U I

L_________
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TRANSISTOR

A.C. VOLTMETER

Measures From
501V to 500V
on 12 Ranges and
can be used as
an Amplifier

SPECIFICATION

VOLTMETER RANGES
1.5mV, 5mV, 15mV . . 500V f.s.d.

ACCURACY
2% of reading ± 1% of f.s.d. at Ikc/s.

TYPETM2B dB RANGES-80dB to + 56dB relative to 1mW into 6000.

LEVELL
PORTABLE INSTRUMENTS

FREQUENCY RESPONSE
±3dB from 60 to 250kc/s.
±0.7dB from 10c/s to 100c/s.
±0.2dB from 20c/s to 50kces.
±0.1dB from 30c/s to 30kc/s.

INPUT IMPEDANCE
1.8M0 and 20pF on 1.5V to
500V. >0.Smii and <60pF on
5mV to 500mV.
>0.5M0 and <65pF on 1.5mV.

INPUT NOISE LEVEL
<151,V for zero source resistance.
<30AV for 100k0 source resis-
tance.

AMPLIFIER RANGES
10dB steps up to 60dB with
frequency response and input
impedance as above; 80dB gain
from 10c/s to 30kc/s with input
impedance >50k0.
Output 1.5V to 10k0.

MICROVOLT INDICATOR RANGE
<150AV f.s.d. <10µV readable
from 30c/s to 30kc/s.

MAXIMUM INPUT VOLTAGES
75V A.C. and 350V D.C. on
" mV."
750V A.C. peak plus D.C. on

SUPPLY
Self-contained PP9 batteries; typ-
ical life 1,000 hours.

SIZE AND WEIGHT
10in. high x 6in. wide X 4in.
deep; 6 pounds.

Price complete with batteries 45
and low capacity lead

Mains Power Supply Unit £9.0.0 extra
Leather Carrying Case E3.10.0 extra
Fully detailed leaflets available on our full range ,1 portable ,"nstrument,.

LEVELL ELECTRONICS LTD
PARK ROAD, HIGH BARNET, HERTS
Telephone: BARnet 5028



AUGUST, 1963 W RELESS WORLD 13

THORESBY
SLIM -LINE CABINETS

This enclosure has been designed to accommodate
any of the Stentorian range of 8in. or 10in. units.
Provision is made for the addition of either
pressure or cone type tweeter and a crossover
may be used.
The cabinet is substantially constructed and
acoustically proportioned to give a balanced
reproduction with the chosen units. Available
in mahogany or walnut. Height 31 in. x width 20in.
x depth nin.
Price: Mahogany L8/15/-. Walnut £9.
BASS REFLEX CONSOLE CABINETS
Height 3lin. x width 194in. x depth I8in.
Price: Mahogany E12:12:-. Walnut L12119/6.

HI -Fl EQUIPMENT CONSOLES
Height 3lin. x width 19Bin. x depth I8in.
Price: Mahogany E14 14 -. Walnut E1574/-.

-iimtwirsm
MODEL H.F. 1012 SPEAKER
10in. die-cast unit, incorporating 12,000 gauss
magnet. Fitted with cambric cone and universal
impedance speech coil providing instantaneous
matching at 3, 7.5 and 15 ohms. Handling
capacity 10 watts. Frequency response 30 c.p.s.
to 14,000 c.p.s. Bass resonance 35 c.p.s.

Price L4/76

T.359 CONE TWEETER
Provides a very high standard of reproduction
when used in conjunction with " Stentorian"
10in. or I2in. units. Incorporates High Sensi-
tivity 9,000 gauss magnet, special cone and
lightweight coil.
Frequency response: 3,000-15,000 c.p.s. Overall
size: 3in. dia. x 2in. deep. Voice coil impedance:
15 ohms or 5 ohms. Power handling capacity:
15 watts when used with a 3,000 c.p.s. crossover.

Price £I/l0/6.

Supplies of leaflets on all
Whiteley products available

on request.

WHITELEY ELECTRICAL RADIO CO. LTD MANSFIELD ' NOTTS
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This high quality instrument from the Advance range
of power supplies, provides current up to 3A at any
voltage up to 30V from each output. The mains input
transformer of each section is a Volstat constant
voltage transformer which together with the control
circuit gives an overall stabilisation figure of greater
than 3000:1. Electronic circuits are used to provide
protection against overload. If required, the two sections
can be connected in series to give a maximum output
of 60V at 3A.

The twin -output D.C. supply PP6
 TWO COMPLETELY INDEPENDENT UNITS

OUTPUT VOLTAGES VARIABLE FROM 0 TO 30V
D.C. WITH RIPPLE OF LESS THAN 1mV PEAK TO PEAK
CURRENTS OF 0 TO 3A AT ANY OUTPUT VOLTAGE
OUTPUT RESISTANCES LESS THAN 0.02 OHMS
OUTPUT IMPEDANCES. UP TO 100 kc s,
LESS THAN 0.2 OHM

4 STABILISATION GIVES LESS THAN 3mV
CHANGE IN AN OUTPUT OF 30V FOR A MAINS
VOLTAGE CHANGE FROM 204V TO 276V r.m.s.
NETT PRICE IN U.K. f175

;11 Stab lise Type PP 6.

ADVANCE COMPONENTS LIMITED
VOLSTAT DIVISION

ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TEL: HAINAULT 4444
S131/20



AUGUST, 1963 WIRELESS WORLD 15
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VALVES
FOR INDOSTRY,EDUCATION AND RESEARCH.

pinnacle
PINNACLE ELECTRONIC PRODUCTS LIMITED.
21a Howland Street, London, W.1. LANgham 2311
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is high
optical
quality
required in the envelope
of some of your tubes
This is one of the many SPECIAL GLASS problems
SOVIREL can solve for you.

Take this difficult problem that was recently sub-
mitted to us : a large face -plate was needed for
a new tube with :

- no defect over 30 microns
- less than 4 defects between 20 and 30

microns.

This problem was solved economically on an
industrial basis thanks to SOVIREL's know-how
in optical tanks, to a special production jig devised
for this problem and to high standards of qua-
lity of the SOVIREL organization.
The optical glasses supplied by SOVIREL to the
electron tube industry are strictly controlled to
the highest specifications. Their homogeneity is
perfect. With the optical quality are combined
the electrical, sealing and chemical properties of
SOVIREL's basic glasses for electronic appli-
cations.

These glasses are now currently supplied in the
form of polished optical discs with perfectly flat
and parallel faces. The flatness is controlled by
the fringe -method. Precision tubing will soon be
supplied in the same optical quality.

CODES OF THE OPTICAL AND STANDARD VERSIONS
OF SOVIREL 'S BASIC GLASSES :

Optical
glass code

Standard
glass code

Sealing to

S 801.40 S 740.01 Tungsten

S Borst S -1-.01
FeNiCo alloys
(Nilo K, Kovar)
Molybdenum

S 805.95 S 191.11
Copperclad,
SYLVANIA
N°4

For quality and precision, call on SOVIREL spe-
cial glasses for electron tube applications.

Please bring your problems to :
DIVISION ELECTRONIQUE TV

SOVI RE L
27,r.delaMichodiere PARIS 2 -FRANCE

AGENT IN GREAT BRITAIN : Mr. CHEVALLIER, NAPIER HOUSE, 24, HIGH HOLBORN, LONDON W C I
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High Speed Counter 298
Frequency Range: 0-50Mcis direct
Time Range: 1 psec-108sec
Single or two line operation
Transistorised-compact 12 figure display
Oscillator Stability 1 part in 107

Electronic Laboratory Instruments
Illustrated on these two pages is a selection from the
comprehensive range of peak quality electronic instruments which
Airmec have for years been designing and manufacturing
for use in laboratories and workshops.

Airmec instruments combine

the highest standards
of accuracy and reliability
with robust design
and construction.

Millivoltmeter 301
D.0 : 100pV-10V in ten ranges
A.0 : 3001V -3V in eight ranges
Frequency Range: 100c/s-900Mcis
Input Impedance: d.c. 5M 0

a.c. 100k0 and 3pF at
100kcis and 520 and 750

Send to

details 0

Electron

Laboratory

Instruments
For details of the
instruments shown and
others in the Airmec
range, complete (over),
detach and return the
attached pre -paid card.

Frequency Standard 761
Stability: 1 part in 106 over 2 hours
Crystal: 100kcis in oven
Outputs: 100cls, 1kc/s, 10kcis

100kcfs, 1Mcis
Pulse and sinusoidal
all simultaneously

Postage
will be
paid by

Licensee

Modulation Meter 210
Frequency Range: 2.25 to 600Mcis
Input Level: 5mV to 10V
A.M. Range: 0 to 100%
F.M. Range: 0 to ±100kc/s in 4 ranges
Accuracy: A.M. :ir; F.M.± 5%

H.F. Signal Generator 201
Frequency Range: 30kcis to 30Mcis in 7

bands
Accuracy: ±0.05% using internal

crystal calibrator
Stabilised

Output Level
Attenuators:

11iV to 1.1V in 750
0-100dB (20dB steps)
0-20dB (2dB steps)
0-2dB variable

BUSINESS REPLY CARD
Licence No. KE 1599

AIRMEC LIMITED

HIGH WYCOMBE

BUCKINGHAMSHIRE

No Postage
Stamp necessary

if posted in
Great Britain
or Northern

Ireland

I I



Automatic
Continuity Tester 859
Tolerance: 5, 10 and 20"
Circuits: Up to 100 parts of a circuit

may be tested with respect to
four points

Alarm: Tester stops and indicates
line on which fault exists

Speed: 1-6 tests per second
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Ionisation Tester 251
Test Voltage:

Source Impedance
Indication:
Measurement
Facilities:

V.H.F. Wave A
Frequency Range:
Signal Input Range:
Bandwidth :

Accuracy:

 o
.0
a)

E E
E. .0-

E a

46). a7 N o c0
E

C0 -0

al 6)-
F. 2 i3

1111  II II 

100-1000V and
1000-10000V d.c.
10M f2

Aural and Visual
Applied Test Voltage
Ionisation Current
D.C. Leakage Current
Insulation resistance

wad
11.11b.a.

nalyser 248
5-300Mc/s in 6 bands
5pV-1.5V
20kcis, 70 kc/s and
500kc/s
IF Attenuator Coarse
± 0.1dB
IF Attenuator Fine
±0.1dB

5,
C C v)

a,
E -6-

ra 0 o
2 a. (-)

17
V.L.F. Phase Meter 281
Frequency Range: 0.01cis-lkcis

'''.4, Phase Measurement: Direct reading of
phase obtained in
one cycle on
CR Tube

Amplitude Measurement: D.C. shift
technique using
built in meter

tantleiniZMNIMINII

BLOCK CAPITALS PLEASE

4 -Channel Oscilloscope 249
Y Amp Bandwidth : D.C. to 3Mc/s
Y Amp Sensitivity: 33mV pk to pk per cm
Input Impedance: 1MS1 in parallel

with 14pF
Time Base Range: 0.3psec to

100msec per cm

Airme_
for Peak performance consistently

LABORATORY INSTRUMENTS DIVISION

HIGH WYCOMBE
BUCKINGHAMSHIRE ENGLAND
TEL: HIGH WYCOMBE 2501/10
CABLES: AIRMEC HIGH WYCOMBE
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The design of QUAD is such that it will harmonize with both contemporary
or traditional styles ... its ease of installation is an important practical asset,
See it, for example, in the new modular fittings by Heals of London.

for the closest approach to the original sound
Blush ate(' brochure on request from Ref. w w.

ACOUSTICAL MANUFACTURING COMPANY LIMITED
Huntingdon, Hunts. Tel: Huntingdon 361.
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PRECISION

Fiesta instruments are not only accurate
and reliable enough for readout as well
as monitoring functions but, with their
clean lines and contemporary design,
they do a great deal for the appearance
of modern electronic equipment.
Here are some of their important
features:

 Accuracy to BS.89 and to
American Standard C39.1-1959  Two
scale lengths: 5 in. circular, with no -
parallax platform scale, or 3 in. short
scale  Flush Mounting  Contoured
static -free windows  Bezels in anodis-
ed silver or black  Window -rims in
red, yellow, blue or white Overall
width and height: n in. Moving -coil
and moving -iron ammeters and volt-
meters, frequency and speed indicators.

AUGUST, 1963

PLUS
PRESENTATION

As attractive in price as in appearance.

41.t,dJ&
INSTRUMENTS
BY

ELECIRICA1 EQUIPMENT

Crompton parkinson
CROMPTON PARKINSON LIMITED. CROMPTON HOUSE, ALDWYCH, LONDON W.C.2
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HALTRON offers you the most comprehensive stock in the world. 3,000 types of receiving, special purpose, transmitting
tubes and transistors available at short notice. A permanent stock of 4,000,000 tubes always ready for prompt despatch.
Comprehensive export price list is available at your request.
MINISTRY OF AVIATION APPROVED INSPECTION AIR REGISTRATION BOARD APPROVED INSPECTION

HALTRON
HALL ELECTRIC LIMITED
Haltron House Anglers Lane London NW5

Tel: Gulliver 8531 (10 lines) Telex 2-2573

Cables: "HALLEGTRIG LONDON NW5"
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COUNTERS

IN

INDUSTRY
Fresh possibilities for the industrial use of electronic
counters are constantly appearing and in the July issue
of INDUSTRIAL ELECTRONICS, now on sale,
some of their less well-known applications are des-
cribed-in one of many articles showing how elec-
tronics can cut costs and increase productivity in all
kinds of industrial processes. INDUSTRIAL
ELECTRONICS is vital to all who must use elec-
tronics to meet ever-increasing competition. Other
articles in the current issue are summarised at right;
August issue will include Cleaning by Ultrasonics.

Iliffe Electrical Publications Ltd., Dorset House, Stamford Street
London, S.E.I.

Please supply INDUSTRIAL ELECTRONICS monthly.
I enclose 12 months subscription of £3 ;overseas, £3 10 0; U.S.A.
and Canada 110.00)

NAME

COMPANY

ADDRESS

DATE

ALSO IN JULY ISSUE.

 NEW AIDS FOR INDUSTRIAL TRAINING
Interest in new ways of training has led to a range of new
training aids from special books to adaptive machines.
INDUSTRIAL ELECTRONICS describes some of these
and outlines special characteristics and advantages.

 WEIGHING TABLE -TENNIS BALLS ELECTRONICALLY
A simple automatic machine which weighs table -tennis
balls and sorts them into three categories.
APPLICATIONS OF STORAGE TUBES IN INSTRUMENT-
ATION
Describing applications which range from acceleration impulse
testing to slow -scan television.

INDUSTRIAL

ELECTRONICS
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Garrard- sounds of '63
Builders of fine sound reproduction equipment for over forty years,
Garrard supply transcription motors and record players to major broadcasting
companies all over the world. Even the lowest priced models in the Garrard
range are so stringently quality controlled before they leave the factory that
they can be compared in performance and appearance to the best in other
manufacturers' ranges. The best in the Garrard range are incomparable-take
these three, for example:

301. Three -Speed Transcription
Motor
The model 301 is used by major
broadcasting companies all over the
world including the BBC and Radio
Luxembourg. It has an extremely low
wow and flutter figure and each of
the three nominal speeds is adjust-
able by means of a specially designed
eddy current brake. Individual test
report, supplied with each unit.

otAAAvahz1

A.T.6 Auto Turntable
A high performance unit which is
ideal for manual playing yet embodies
automatic selection of all types of
records when required. The Model
A.T.6 has a heavy turntable with a
dynamically balanced tubular alu-
minium pick-up arm which has the
unique Garrard Stylus Pressure
Adjustment fitted as standard and is
professional in every aspect.

Type 'A' Laboratory Series Auto
Turntable
The Type' A' incorporates a scientific-
allydesig ned precision mass counter-
balanced pick-up arm with inbuilt
stylus pressure adjustment and dual
channel muting switch and switch
click suppressor. A heavy sandwich
construction non-magnetic turntable
is fitted as standard to provide ideal
operating conditions for the most
sensitive pick-ups.

Write or 'phone for full details of these and other models in the Garrard range.
THE GARRARD ENGINEERING & MANUFACTURING COMPANY LIMITED
Swindon Wiltshire  Telephone: Swindon 5381 (5 lines)  Telex: 44-271
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We've got a broad line of waveguide couplers, some of which practically disappear.

If space requirements are cramping your style, look to
:11icroGuide for the answer to your power and VSWR
measurement problems. They're available in any wave
guide from WR770 (low L band) to WR75 (high X band).

The model WL4B, shown at right, is an example of
our new slim line standard model: L band, 1100-1700
INICs ; 2RF sampling probes calibrated 40db below main
line power; 10KW average; 30 megawatts peak power.

All this in a package 1/10th the size of previous com-
pact waveguide couplers. Additional sampling probes
are available with no increases in length.

Write us, outlining your specifications in terms of
frequency range, power level, coupling attenuation, and
type of waveguide for L through X band couplers.
We're at 605 E. Third Ave., New York 16, N. Y.
Cable address: "Bendixint."

Bendix International Operations THE nyze
CORPORATION
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141DCOLP\
Regd, Trade Mark)

SOLDERING
EQUIPMENT

MEANS PERFECTION

IN

MINIATURE SOLDERING

ILLUSTRATED
BIT

INSTRUMENT
L.64

PROTECTIVE
SHIELD

L.68

ALL COMMUNICATIONS
Head Office

ADCOLA PRODUCTS LTD.
ADCOLA HOUSE
GAUDEN ROAD
LONDON, S.W.4

PATS. &
REGISTERED

DESIGNS

Telephones MACaulay 4272 & 3101
Telegrams SOLIGINT, LONDON S.W.4

AUSTRALIAN OFFICE: 673 WHITEHORSE ROAD, MONT ALBERT,
MELBOURNE, VICTORIA

RADFORD
Audio Products

AMPLIFIERS
MA15 Mk. II. R.M.S. power output 15

watts at 0.1%, 20 watts at 1% distortion:. £23 10 0
MA25 Mk. II. R.M.S. power output 25

watts at 0.1%, 35 watts at 1% distortion £29 10 0
STA15. Dual version of MA15 Mk. II £38 10 0
ISTA30. Dual amplifier having 30 watts at

0.1% and 40 watts at 1% distortion per
channel £67 10 0

ISTA60. As ISTA30 but with outputs of
60 watts at 0.1% and 75 watts at 1.0%
distortion per channel £85 0 0

AMPLIFIERS KITS
CMA15. Kit of MA15 Mk. II amplifier £17 15 0
CSTA15. Kit of STA15 amplifier £31 0 0
These are the only kits available at the moment, but other
kits will be introduced later.
PRE -AMPLIFIERS
SC2. Pre -amplifier sterophonic control unit £27 10 0
SC3. As SC2 but with additional composite

channel for 3 channel reproduction in
large rooms or auditoriums £34 0 0

F.M. TUNER
FM1. High sensitivity, wide bandwidth with

high adjacent channel selectivity, very low
distortion. Designed for high quality
multiplex or mono operation. Mains
powered £30 0 0 Plus £5112/6 P.T.

(A multiplex decoder attachment exists for this tuner,
which will be made available for general sale as soon as
regular transmissions commence. In the meantime units
are available to experimenters only.)
LOUDSPEAKERS
BLS. Bookshelf unit. 20 x 11. x 71in. deep.

25 watt amplifier rating. Ideal for average
rooms £24 0 0

SLS. Studio type. 30 x 24 x 5 in. deep
30 watt amplifier rating. Floor standing,
suitable for larger rooms £42 10 0

ALS. Auditorium type. 36 x 30 x Bin
deep. 50 watt amplifier rating. Ideal for
very large rooms or auditoriums with high
output amplifiers £75 0 0

GRAMOPHONE PICKUP
Cartridge. P.C. A 4 -pole moving iron stereo-

phonic cartridge having a wide frequency
response with low distortion. 0.0007in. com-
patible diamond stylus as standard but
.0005, .00lin. and .003in. also available.
Standard shell fitting £5 0 0 Plus 17/- P.T.

Shell. P.S. Lightweight anodised aluminium
shell with fitting suitable for SME, Ortofon,
Thorens, etc., arms. £1 4 0 Plus 4/- P.T.

TRANSFORMERS
A wide range of audio and mains transformers of high
quality suitable for amateur and professional use cover
most requirements for audio and power supplies.
TEST EQUIPMENT
L.D.O. Low Distortion Oscillator. Dis-

tortion less than 0.01% over audio band.
Range 5 c/s-500 Kc/s., with 8 range valve
voltmeter 0.1 v.-300 v. and 0-120dB
"T" attenuator incorporated £95 0 0

D.M.S. Distortion Measuring Set
Measures distortion at any frequency
20 cis -20 Kc/s. Reads 0.01% F.S.D.
to 100% F.S.D. in 9 ranges. Input 0.1 v.-
100 v. Transistor operated £75 0 0

Further information on all the above products is available
from your dealer or direct on application.

RADFORD ELECTRONICS LTD
Ashton Vale Estate

Bristol, 3. England. Tel. 662301-2
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AUDIO SIGNAL GENERATOR J1

A robust sine -wave Signal
Generator of low distortion
generating frequencies be-
tween 15 c/s and ;50 Kc/s at a
maximum level of 1 watt. The
output voltage is variable up
to a maximum of 25V r.m.s.
with a source impedance of
approximately 600 ohms. A 20
dB 600 ohms Attenuator is
incorporated which also
provides a more accurate
source impedance if required.
An output of at least 0.5 watt
is available at the 5 ohm
terminals which can drive the
Advance Vibrator type V.1.

NET PRICE IN U.K. £39

FEATURES * FREQUENCY RANGE 15 c/s TO 50 '<cis
FREQUENCY ACCURACY ± (2% + 1 c/s)

* OUTPUT VARIABLE TO A MAXIMUM OF 25V (600 ohms)
AND 1.6V (5 ohms)

* OUTPUT IMPEDANCE 600 ohms UNBALANCED (FLOATING)
AND 5 ohms UNBALANCED

* TOTAL DISTORTION LESS THAN 2% AT FULL OUTPUT
ABOVE 100 c, s AND LESS AT LOWER LEVELS

ADVANCE COMPONENTS LIMITED
INSTRUMENT DIVISION
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TEL: HAINAULT 4444
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Arcolectric
SWITCHES and SIGNAL LAMPS

T.225: Miniature Slide Switch
D.P.D.T.

S.L.266: Very small low cost
mains neon indicator

S.L.60: Miniature L.E.S. Lampholder

T.906 : New, very small push button
Switch. Models for biased on
or off switching

Samples to manufacturers
For design purposes
AT ONCE-WITHOUT CHARGE

T.906

S.L.266

T.225

S.L.60

ARCOLECTRICSWITCHES  LTD

CENTRAL AVENUE, WEST MOLESEY, SURREY Tel: MOLESEY 3232

 General and
specialised

laboratory work

 Laboratory
equipment

 Physics and
chemistry

instruction

 Vacuum packing
and filling

 Aerating aquaria

 Oil -free application

PRICE En Os. Od.

QUICK DELIVERY

Sole United Kingdom and
British Commonwealth Agents:

ELECTROMAGNETIC

COMBINED COMPRESSOR & VACUUM PUMP
The " RECIPROTOR "

is an extremely robust

twin -piston pump spec-

ially designed for dual-

purpose vacuum pres-

sure duties and is oper-

ated by a system of

permanent magnets. Com-

pletely enclosed and

mounted on special rub-

ber bases which eliminate

vibration, this machine is

extremely quiet light in

weight and delivers ab-

solutely oil -tree air.

illy;7rolor
TYPE PRESSURE (max) r VACUUM

in. Hg

406 G

606 G

7.8

10.7

18

22

SPEED
IV/min

1.62

1.77

EDWARDS HIGH VACUUM LTD MANOR
ROYAL

CRAWLEY
Crawley 28844 SUSSEX ENGLAND
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Anders carry enormous stocks of standard meters for im-
mediate, off -the -shelf delivery. All well-known makes,
including AVO, Crompton Parkinson, EAC, Elliott, Pullin,
Sifam, Taylor, Turner, Weir, Weston, White; all types:
moving coil, moving iron, thermocouples, electrostatic,
dynamometers; the largest stock of panel mounting meters
in the country; a complete range of accessories.
Non-standard meters of all types, specially calibrated to
customers' requirements can speedily be supplied. The

meters

from

stock
Anders Instrument Centre has unparalleled facilities for
meeting the most urgent and unusual demands for any
instrument, from miniature meters to the largest switch-
board types.
Anders are sole agents in this country for the famous Frahm
range of vibrating reed frequency meters and tachometers.
2k" miniature hermetically -sealed instruments to large
panel -mounting meters with accuracies of o.1%.
For full details of the Anders service, please write or 'phone

ELECTRONICS LIMITED
103 HAMPSTEAD ROAD, LONDON N.W.I. TELEPHONE: EUSTON 1639
Contractors to GPO and Government Departments. Ministry of Aviation approved.
METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATION$
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TWO NEW TYPES OF "WEYRAD"
I.F. TRANSFORMERS FOR SET -MAKERS

MAXIMUM PERFORMANCE-MINIMUM SIZE-COMPETITIVE PRICE

S MOLES LISSOM... 0 0 0
KOLES 0.05 ask

-78,.

0 If 06

MES I,

TYPE PIO
Oscillator Coils and Single -tuned I.F. Transformers
7 x 7 x II mm.
Osc. Coils cover medium wave with 85 pF capacity
swing.
I.F.s for 470 KO operation.

4'c s,.

6

socssEs &OM Mt

X ...Ls 000044.

TYPE T80
Double -tuned Ist and 2nd I.F. Transformers
21 x 13 x 18 mm.
T8I 1st I.F. " Q 85.
T82 2nd I.F. " Q 100.
Coupling for each type-critical.

Versions for most types of Transistors are in production. Samples and Prices available to bona fad manufacturers on request.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET, WEYMOUTH, DORSET

JACKSON the big name in PRECISION components

Write now for fully illustrated list of complete range of precision built components.
"DILEMIN" UNIVERSAL COUPLING

CONDENSER A constant velocity coupling
which compensates for both
angular and linear misalignment.
Makes accurate ganging possible
by eliminating strain and lost
motion. Finest quality materials.
High strength "Delrin" mould.

(Illustrated left)
These miniature solid di-
electric Condensers are only

i" square. The -1-" dia.
spindle projects +"
from the front plate.
Low loss construction
provides Power Factor

better than .001.
S.D. 2 -GANG

CONDENSER
This is a sub -miniature
solid dielectric 2 -gang

Condenser. End plates, dielectric and cores: -
polystyrene. All other parts:- nickel plated
brass. Size:- i" square x deep excluding
spindle projection. Capacities:- 192 pF. Aerial
Section, 78 p.F. Oscillator Section.
Trimmers fitted as standard.

CI6 MINIATURE AIR
DIELECTRIC TRIMMER-
Siliconed Ceramic Insulation.
Soldered and silver plated
Brass Vane Packs. Beryllium
Copper Rotor Spring.
Capacities available: -
2.5 pF. min. 5 pF. swing

(Height .4in.)
3 pF. min. 8.5 pF. swing

(Height .5in.)
3 pF. min. 11.5 pF. swing (Height .58in.)
Temperature Coefficient: -

50 p.p.m. per deg. C.
End Area tin. square. Air Gap .0075in.

JACKSON BROS. (LONDON) LTD., Dept. W.W., KINGSWAY-WADDON, CROYDON, SURREY
Telephone: Croydon 2754-5 Telegrams: Walfilco, Souphone, London

Canadian Distributors:- Messrs. R. Mack & Co. Ltd., 1485, South West Marine Drive, Vancouver 14, B.C., Canada
U.S. Distributors:- Messrs. M. Swedgal Electronics, 258, Broadway, New York 7, U.S.A.
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(464'ait

the

right

move . . .

AUDIO TRANSFORMERS
. . . and your next move towards better reproduction is to write for a copy of our new leaflet Audio Transformers." It
contains details of a new range of Plug-in Octal -based fully screened microphone and line matching transformers for professional
use. The frequency response of these transformers is d 0.5 dB, 30-, to 20 kc/s.
This informative leaflet also contains details of a new range of standard microphone transformers (frequency range
50,,, to 10 kc/s) new modulation transformers up to 100W for studio and telecommunication use, and many new output trans-
formers for modern audio circuits.

*If you are professionally engaged in the electronics industry, we will also be pleased to send you a copy of the Gardners Industrial
Catalogue, containing details of over 1,000 types of transformers and chokes. This publication will be kept up-to-date with amendments
and additions as they are issued. Write today for your copy on your company's letter -heading.

to crow is one thing-to produce is another!

Gardhers
GARDNERS TRANSFORMERS LIMITED,
SOMERFORD, CHRISTCHURCH, HANTS.
TEL.: CHRISTCHURCH 1734.
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le) utters CERAMICS
for the ELECTRONIC INDUSTRY

(and Electrical Appliance Manufacture)

Frequelex-for high -frequency insulation.

Refractories for high -temperature insulation.

Bullers porcelain for general insulation purposes,

Meticulous care in manufacture, high quality mate-
rial, with particular attention applied to dimensional
precision and accuracy, explain the efficiency and
ease of assembly when using Bullers die pressed
products. Write today for detailed particulars.

BULLERS LIMITED
Milton, Stoke-on-Trent, Staffs.

Phone: Stoke-on-Trent 54321 (5 lines)
Telegrams & Cables: Bullers, Stoke-on-Trent

London Office: 6 Laurence Pountney Hill E.C.4
Phone: MANsion House 9971

...but even at
15,000V

-IT'S SAFE!
HIGH VOLTAGE INSULATION TEST SET TYPE
E.I IS. PRICE E70 complete with probe & earth lead

A portable E.H.T. Generator with variable output, pro-
viding facilities for the detection and measurement of
leakage current and the operation of high -voltage apparatus.
The instrument provides a variable D.C. output voltage
of I kV to 15kV which can be applied by means of a hand
probe to the object to be tested. The output voltage
used is measured directly on the large 3+ -inch diameter
front panel meter whose scale is designed for very easy
reading. Any leakage current which flows in the test
circuit is also shown directly on the same meter. The
output, which is non -lethal, may be short-circuited with-
out damage. The instrument may therefore be used
quite safely by unskilled personnel.
The equipment is quite portable and may be used in any
location where an alternating current power supply is
available.
A high degree of reliability is achieved by using high -
quality components conservatively rated and by careful
techniques; the instrument is in fact supplied to Govern-
ment Departments in exactly the same form as that offered
commercially.

As supplied to Her Majesty's Government for Services'
use.

A

INSTRUMENT

TELEMECHANICS LIMITED
Telemax Works, Brokenford Lane, Totton, Hants, England

Telephone: Totton, Hants, 3666-7
Telegrams and Cables: Teleset, Totton, Southampton
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C.R.E.I. (LONDON)

offer a special

programme for

THE CITY AND GUILDS

OF LONDON INSTITUTE

TELECOMMUNICATION

TECHNICIANS' COURSE

In preparation for a suitable course,
C.R.E.I. submitted the whole of their
lesson material to experts who are fully
conversant with City and Guilds require-
ments. The format and presentation has
been modified and new material added
to conform with British Examination re-
quirements. The new course covers the
subjects in greater depth than is usually
found in one designed for examination
purposes.

First, Second and Third Year,
also Fourth Year and supple-
mentary studies for the full
Telecommunication
Technicians' Certificate.

Also available
C.R.E.I. courses in:

(i) Electronic Engineering
Technology

(ii) Mathematics for
Electronic Engineers

(iii) Automation

(iv) Radar

(v) Servo

(vi) Nuclear Engineering
Technology

Course levels for technicians, en-
gineers and Graduate engineers.
A forty page brochure covering
the whole of the courses offered
by C.R.E.I. free on request.

C.R.E.I. (LONDON) (DEPT. w33) GRANVILLE HOUSE, 132/135 SLOANE STREET LONDON S.W.1.

[-Please send me (for my information and
entirely without obligation) full details of

City & Guilds programme.
&

L i 1st, 2nd & 3rd Year Subject
49

1-1 4th year & Supp. Studies (Subject 300)

NAME

ADDRESS .

EDUCATIONAL & TECHNICAL BACKGROUND

C.R.E.I. (London) (Dept. w Granville House,
132-135 Sloane Street, London, S.W.1.

1
Please send me (for my information and
entirely without obligation) full details of

the Educational:Programmes offered by
your Institute.

NAME

ADDRESS

ELECTRONICS EXPERIENCE

C.R.E.I. (LONDON) (DEPT ,

Granville House, 132/135 Sloane Street, London S.W.1
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The best of the

HAND COIL -WINDING MACHINES
. . . by KoLectric, of course!

Detachable winding handle with two winding ratios:
1-1 and 4-1 is fitted.
The tailstock is mounted on a tubular bed which
can be easily removed from the headstock.
Ideal for coils up to 12in. and the following accessories
are available:
* 6in. and 12in. diameter Faceplates
* Friction -type Reel Holder
* Self -centring Chuck, 0-;lin. capacity.

TYPE RH 1
(14.0 S.W.G. to Finer Gauges)

Our illustrated leaflet giving full technical specifications is freely available upon
request.

KO ECURIC
Sinclair House, The Avenue, Ealing, London, W.13. Perivale 9066

Wide -range Transistorised
SIGNAL GENERATOR-Model
Range 150 Kc/s. to 350 Mc/s.
* Accuracy better than 2%.
* Directly calibrated.
* Battery operated.
* Compact and light.

E7 18 6
with test lead and battery. Post and packing
3/6 extra.

27.

Trade and Export Enquiries Invited

NOMBREXINSTRUMENTATION

Transistor Regulated
POWER UNIT-Model 61.
Regulated Output 1-15 Volts.
* Indispensable for equipment testing.
* Automatic overload protection.
* Mains operated-negligible consumption.
* Eliminates expense of batteries.

ES 17 0

Post and Packing 3/6 extra.

Wide Range Transistorised
C.R. BRIDGE-Model 62.

6 RANGES ID to 100 MD
1 pF to 100 µF

* Visual null indicator.
* Power Factor check.
* Electrolytic leakage test.
* Battery operated.

E7 2 3

including battery. Post and Packing 3/6 extra.

S.A.E. For Full Technical Leaflets

NOMBREX LTD.
INSTRUMENTS ESTUARY HOUSE, CAMPERDOWN TERRACE,
DIVISION 60 EXMOUTH, DEVON. PHONE 3515
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SPECIALIST SWITCHES LIMITED

the fastest switch service in the world

ROTARY AND LEVER TO SPECIFICATION
New customers are generally very
surprised when we tell them their order
will be despatched today or tomorrow -
latest. They are even more surprised
when they receive the switches on time.
They eventually get used to all their
following orders also turning up within
24 hours-and they keep coming back.

Where's the catch?
There is no catch. There are one or
two limitations of course-all switches
have 2in. long spindles, with no locating
lugs, but this is a small price to pay for
the fastest service in the world.

The Secret
We only make small quantities of switches
to specification-We do nothing else-
We are small and flexible-We need the
minimum of internal paperwork and
administration-We are SPECIALIST
SWITCHES.
Quantities; 1 to a dozen or so -24 hours.
Around, say, 250-7 to 10 days.
If you want more-come to us for your
earliest requirements and go to the " big
three" for the rest.
Ask for details and prices;

SPECIALIST SWITCHES LIMITED
79a DUKE ROAD LONDON W.4
PADDINGTON 8866-7

111"'Irr For HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST ! Also Available

.40,4 fil,,,oalk,,,A4L.,..A.v.alkt,A1
MODEL LI/10 HIGH FIDELITY 10 WATT

AMPLIFIER

WITH INTEGRAL PREAMPLIFIER

Size of unit 9 x 7 x 5in. Retail
Stoved gold hammered Price
finished chassis. Weight G NS.
101b. For 50/60 c.p.s. A.C. mains
200-230-250 v. or to order for export.
A chromium -handled protective cover
is available at 19/6.

The following outstanding test figures
include pre -amplifier.
Sensitivity (for 10 watts)
L.P. 220 M.V.
78 r.p.m. 220 N.V.
Mic/Radio 40 N.V.
Input Impedance
Gram 100K. Nic./Radio 2 meg.
Frequency Response
± 1 d.b. 30-20,000 c.p.s.
Power Consumption
90 watts
Maximum Power Output
14 watts
Negative Feedback
21 d.b. in main loop.

HARMONIC
DISTORTION
(inc. pre -amplifier)
Less than 0.1% measured at 8
watts 1,000 c.p.s.
Damping Factor 39
Bass Control
+14 d.b. to -10 d.b.
at 50 c.p.s.
Treble Control
+10 d.b. to -22 d.b.
at 12,000 c.o.s.
Hum Level
-70 d.b.

TRADE AND EXPORT ENQUIRIES INVITED

LINEAR PRODUCTS

M ULLARD VALVES
ECC83 (2); EL84 (2); EZ8I (I ).

OUTPUT MATCHINGS
For 3 ohms and 15 ohm L/Speak-
ers from high-grade sec:ionally
wound output transformer.

RESERVE POWER SUP-
PLY (for Radio Tuner) 300 v.
30 m.a. smoothed and 6.3 v.
1.5 a. at 4 -pin socket.

LTD.

The L45. Compact High
Quality 4-5 watt Amplifier
Size approx. 7-5-51in. Sensitivity
is 28 millivolts so that the input socket
can be used for either microphone or
gram. tape, radio tuner, etc. V.B.A.
valves used are: ECC83. EL84, EZ80.
Controls are: Vo., Treble and Bass with
mains switch. The tone controls
provide full compensation for long-
playing records. Output matching for 3
ohm loudspeaker. Retail price E5/19/6.
LPI TAPE PRE -AMPLIFIER. Nega-
tive feedback equalisation adjustment
by multi -position switch to Ig x
and Thin. per sec. Especially suitable
for use with Collaro Studio Trans-
criptor or Brenell Deck. Attractive
black and gold perspex facia plate.
Retail price 9 gns.
DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
LIO. 10 watt with separate pre -amp.
15 gns.
CONCHORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail 16 gns.
LSO 50 WATT AMPLIFIER. Size
approx. 14 x 10 x 8in. Sensitivity 25
m.v. Outputs for 3 and 15 ohm speak-
ers. Retail price 22 gns.
L5/5 STEREOPHONIC AMPLI-
FIER. Sensitivity 10 m.v. Output 5
watts on each channel. Retail 12 gns.

ELECTRON WORKS

ARMLEY, LEEDS
Tel.: Leeds 63-0126

(3 lines)
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IMMEDIATE DELIVERY

EVERY FEATURE-I
YOU COULD WANT

IN THIS POCKET
MULTI RANGE

TEST SET
NOW REDUCED TO

27.17.6
TRADE
PRICE

111/

NO1yt

WITH LEATHER
CASE

£8.12.6

 D.C. SENSITIVITY 20,000 ohms per volt.
1111 A.C. SENSITIVITY 2,000 ohms per volt.

A.C. ACCURACY maintained up to 20 kc/s.

 TWENTY RANGES.
in ADDITIONAL DECIBEL SCALE.

 PRESSED STEEL CASE.

A modern self-contained multirange test
set of high sensitivity, intended for the
measurement of A.C. and D.C. volts, D.C.
current and resistance.

The pressed steel case not only effect-
ively screens the movement from external
magnetic fields but also provides that extra
protection against the accidental blow or
mishandling that would fracture a com-
pletely plastic moulding.

The exterior cover is moulded in grey
Melamine and is designed to focus
attention on the clear easy -to -read scale.

SALFORD ELECTRICAL INSTRUMENTS LTD
PEEL WORKS SILK STREET SALFORD 3 LANCS.

Tel:'Brackfriars 6688

SiLa HAMMERSMITH, W.6. Tel: Riverside 5246
A Subsidiary of THE GENERAL ELECTRIC
CO. LTD. OF ENGLAND

TANTALUM FOIL
For stable miniature capacitors

ZIRCONIUM FOIL
For high actinic light content flash bulbs

TELCONSTAN FOIL
For printed circuits. de-icing equipment,

resistors and strain gauge

MUMETAL, RADIOMETAL,
AND H.S. ALLOY FOIL

For magnetic memory devices and
switching components in computers

BERYLLIUM COPPER FOIL
For recording head spacers and

micro -miniaturisation equipment

STEEL FOIL
For instrument mountings and spacers in

recording heads
The above alloys can be supplied in thicknesses down

to 0.00013" (3.3 microns) and in widths up to 41"

London Sales Office: BROOK GREEN,

ULTRA THIN FOIL

One of the Sendzimir mills installed in our Crawley Works.

TELCON METALS LTD
P.O. Box 12  Manor Royal  Crawley  Sussex  Telephone: Crawley 28800  Telegrams: Telcon Crawley  Telex: 8748

Member of the BICC Group of Companies
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THE

PEMBRIDGE

COLLEGE

OF ELECTRONICS

PROVIDES TRAINING

IN RADIO

AND TELEVISION

CM, 1

FLEXIBLE
REMOTE CONTROL
OUTFITS
offering facilities for making prototype flexible remote
controls as required, without flexible casing.

The Remote Control Flexib'e Shafts in these Outfits cover
the range of torque loadings required for volume controls,
wave change switches and condensers used in electronic,
radio and television equipment.

No. 130 (.130 in. dia.) for controls up to 4 inches long
No. 150 (.150 in. dia.) for controls up to 6 inches long

Longer controls with flexible casing made to order.
Detailed Parts and Price List available upon
request to Dept. W.

ArAWAP1/.1r IFAIPJFAS AP/Y/11/O/11
THE S. S. WHITE DENTAL MFG. CO. (G.B.) LTD.

Third Avenue, Denbigh Road, Bletchley, Bucks.
R CA.

Address

ATTENDING COURSE
Full-time One -Year Course in Radio and Television.
College course in basic principles for prospective
servicing engineers.

Next course commences 3rd September, 1963.
This course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations. Pro-
vides excellent practical experience on valve and
transistor radio receivers and all well-known makes
of television receivers.

To:
The Pembridge College of Electronics (Dept. P10)
34a Hereford Road, London, W.2.

Please send, without obligation,
details of the One -Year Course.

Name
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EASTERN

GAS BOARD

REPORTS

ELECTROLUBE

DOUBLES

CONTACT

LIFE!

CLEANS
ND PROTECTS

)415H r OR ROSIO

CONDL1

SPARK INHtli4

SiCHANICAL
Mate on I

TO. OX Porto

INCREASES

Engineers of the Eastern Gas Board, Bury St. Edmunds,
report that ELECTROLUBE lubricant doubles the life of
the 220 volt D.C. drum controller contacts on the retort
charging machine. At one time it was necessary to
lubricate the contacts every day-now ELECTROLUBE is
used this work has been cut by more than half! At the
same plant, ELECTROLUBEI is also used successfully on
switch blades and fuse carriers, slip -rings on A.C.
motors, and on the face -plate starters on D.C. mach-
ines, ELECTROLUBE is the scientific solution to problems
of conductivity, contact life and specialised mech-
anical lubrication at high and low temperatures (-70°C
to 240°C). It cleans, lubricates, reduces wear, loosens
and prevents tarnish and corrosion; it is non-drying
and contains no silicones. Available in grease and
liquid form.
To find out how ELECTROLUBE can meet your needs, con-
sult your wholesaler.

Electrolube Limited, Oxford Avenue, Slough, Bucks.
Tel: 'Slough 25574.

ELECTROLUBE
11111.111MieMaiiMMOMBINBRAND LUBRICANT

MINIATURE

F-1516"--1

ON ASSEMBLY
2 31E"

1--

1 1

LI LI LI

Operate
D.C. volts

6 volts
12 volts
24 volts
48 volts

100 volts

PLUG-IN
RELAYS

68.5 mA
37 mA
19.5 mA
10.2 mA
4.9 mA

Type
(MQP 108)
(MQP 208)
(MQP 308)
(MQP 408)
(MQP 508)

Fitted 4 Cat I amp - 100 v. D.C.

Operate Time 6 mS. Release Time 4 mS.

Insulation up to 250 v. A.C. Twin Contacts.

Temperature: -10°C. to +40°C.
Mounting: Only requires 2 screws. Fitting

supplied with Relay.

Mounting Rack can be supplied for 36 Relays.
P.O. 19 x 3a' -in. These Racks can be cut to any
size.

Weight of Relay: 43 grams.

A.D.S. RELAYS LTD
89 - 97, ST.JOIIN STREET, CLERKENWELL, E.C.I

Telephone: CLErkenwell 3393/4/5
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Introducing
THE WHARFEDALE
BOOKSHELF 2

Where space is limited or where mobile external speakers are required
for use with a mono or stereo Tape Recorder or Record Player, the
" Bookshelf 2 " gives a remarkable performance judged on a size/price/
mobility basis. Its outstanding performance is due mainly to the effi-
ciency of its modern 10in. unit (with the very low resonance of 25/30 c/s)
and is fitted with flexible roll surround and polystyrene diaphragm
to improve the bass and act as an acoustic filter. The special 5in. treble
unit is fitted with a volume control so that H.F. response can be adjusted
to suit listening room conditions and position of speaker. Two of these
handy speakers give very good results on stereo.
SIZE: 19 x 11 x 62in. deep IMPEDANCE: 8-16 ohms
UNITS: specially designed 10in. WEIGHT: 18 lb.
and 5in speakers are fitted with Wharfedale Silver Magnets
12,500 lines flux density.
Polished walnut, oak or mahogany veneers £16.10.0
Unpolished £15/15/-.

The clean low -frequency performance is clearly illustrated by the wave
form oscillograms taken with an input power of 3 watts.

50 c/s 60 c/s

LOAD MATCHING: rWechoerndeursewd irivhithsmaalisetoutopruttapae,

2/3 ohms a WMT. 1 transformer is worth fitting for optimum results.

Free leaflet on request

WHARFEDALE WIRELESS WORKS LTD.
Idle, Bradford, Yorkshire Telephone: idle 1235/6

Telegrams: Wharfder Idle, Bradford

MODEL WATTSWATTS LENGTH

E 20 775
C 15 6.5'
8 12 6"5

A 8 6.5'

VOLTAGES
240 1 220 I 110

50 [ 28 [ 24 [ 12 F-6

ASK FOR FULL
CATALOGUE

SOLDERING

IRONS

ANTEX
GROSVENOR HOUSE
CROYDON SURREY
PHONE: MUNICIPAL 2774

BITS AVAILABLE

FROM lm.m. UP TO

.25" NICKEL OR IRON

COATED FOR LONG LIFE
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Contact
Danavox

for any type
of listening

equipment!

Da n avox
INTER NATIONAL

112, LERS8 PARKALLE, COPENHAGEN - DENMARK

125, OXFORD STREET, LONDON W. 1. - ENGLAND

GOODMANS
HIGH FIDELITY MANUAL

1963 EDITION
As well as beinga full catalogue of Goodmans High Fidelity
Loudspeakers, the Manual contains the following special features.

 " Introduction to High
Fidelity "-for beginners.

 Enclosure designs for all

models-laboratory tested.

 New slim enclosures for 8',
10" and 12" loudspeakers.

 " Stage -built " high fidelity
systems.

 Illustrated stereo section.
 Send for your free copy NOW.

Please send me the NEW Goodmans High Fidelity Manua
I Name

Address I

GOODMANS INDUSTRIES LIMITED
Axiom Works, Wembley, Middx.

Telephone: WEMbley 1200. A Member of the Relay Exchanges Group.

IRAN SVERTERS
(TRANSISTORISED D.C. CONVERTERS)

2 KW. Peal< Starting. 650 W. Continuous.
50-60-400 c/s. or D.C. from 12-24-50 v. Battery.
Up to 93(%, Efficiency. Polarity Reversal Pro-
tection. Square or Sinewave. Up to 300%
Instant Overload Capacity. Manually Control-
led 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 (KI14).

Rang: of models available
with prices from ill -00.
Please write to department C.10
for transverter leaflet.

LIMITED

the D.C. conversion specialists since 1935

BROWELLS LANE FELTHAM MIDDLESEX
Telephone: FELTHAM 4837

Valradio and Stereosonoscope are the registered trade
marks of Valradio Ltd.

ACCURATE AND RELIABLE
INDUSTRIAL TRANSFORMERS
TO MEET YOUR SPECIFICATION
FIRST TIME AND EVERY TIME
PROVIDE A SOUND AND
SATISFACTORY ECONOMY

They are obtainable from

R. F. GILSON LTD.
Who provide a first-class service to manufacturers in
prototype design and commercial quantity production
of transformers and chokes for:

COMMUNICATIONS
ELECTRONICS

INSTRUMENTATION
AUTOMATION
RESEARCH
TRANSISTOR
CIRCUITS

HT, EHT & LT SUPPLIES

IF TRANSFORMERS ARE YOUR PROBLEM

Let R. F. GILSON LTD. solve it
1 la ST. GEORGES RD., WIMBLEDON :J.W.19.

WIM 5695
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A SURVEY OF
BRITISH,

AMERICAN,
JAPANESE,

.RUSSIAN ETC
CIRCUITS

TRANSISTOR
TELEVISION
RECEIVERS

T. D. TOWERS, M.B.E., M.A., B.SO.,
A.M.I.E.E., GRAD.BRIT.I.R.E.

The change from valve to transistor receivers is rapidly gaining momentum with
the falling cost of transistors and the development of more effective types. For
this book, the author has combed the world to obtain circuits from every country
working on transistor receivers. All circuits have been redrawn in similar style
and the book contains nearly 190 circuit diagrams, which the large format sets
off to best advantage. This book-first in its field to compare and contrast designs
from U.K., U.S.A., France, Germany, Russia, Japan-is invaluable to designers
and students.

55s net by post 56s 2d 10" x 7" 224 pp. from leading booksellers

ILIFFE BOOKS LTD DORSET HOUSE STAMFORD STREET LONDON S.E.I

NEW.
DO-IT-YOURSELF
TRAINING TECHNIQUE
4(R/10/06ELECTRON/CS

Volt1E0Na/a you 91/110...
SIMPLE'... PRACTICAL ...FASCIA/AT/Mc...

ANNOUNCING-after many years of highly successful operation in
the U.S.A. and in Europe-the latest system in home training in electronics
is now introduced by an entirely new British training organisation. AT LAST
-a comprehensive and simple way of learning-by practical means-
the basic principles of radio and electronics, with a minimum of theory.
YOU LEARN BY BUILDING actual equipment with the components
and parts which we send you. You advance by simple steps using high Servicing-quality equipment and performing a whole series of interesting and instruc- commercial-receiverlive experiments. No mathematics! INSTRUCTION MANUALS and
our teaching staff employ the latest techniques for showing clearly how radio works
in a practical and interesting manner. You really have fun whilst learning. AND you
end by possessing a first rate piece of home equipment with the full knowledge of how it
operates and-very important-how to service and maintain it afterwards. A full
library of magnificent illustrated textbooks are included with the Courses. IN FACT
for the " Do -it -Yourself " enthusiast, the hobbyist, or those wanting help with their
radiO career training or to set up their own full or part-time servicing business-then this Amplifier,
new and exciting instructional system is exactly what is needed and it can all be provided oscillator and
at very moderate cost. Easy payments available. Post the coupon now, for full details. detector circuits

"There is no obligation.

Basic
1st stage recievir

LOTS OF INSTRUCTIVE

aPERIAIENTVATIIONE/

BUILD YOUR OWN ORADIO EQUIPMENT  TEST GEAR  HI-FI
INSTALLATION-AND LEARN AS YOU DO IT.

RADIOSTRUCTO
*E-

1 I Parr WAY
BRITAIN'S LEADING RADIO TRAINING ORGANISATION

Power supply circuits

To: RADIOSTRUCTOR (Dept. G143)
Readng, Berks.

Name

Address
BLOCK
CAPS
PLEASE

--(821) We do not employ representatives 8 63
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MECHANICAL
RELAY LATCH

FOR

P. O. onnn
TYPE uuu
This latching device
enables the P.O.
3000 type relay to
be held in the closed
position when the
coil is de -energised
and until manually
released.
Does not impair the
versatility of the
contact arrange-
ments, nor affect
the normal mounting
position.
WILL TRIP AND

HOLD ON
A.C. OR D.C.

IMPULSE

Please send for
illustrated leaflet.

Illustrations show 3000 Type
Relay fitted with " Remote "
and " Local " release latch.

EITHER TYPE CAN BE FITTED TO
YOUR EXISTING 3000 TYPE RELAYS
IN A MATTER OF MINUTES

STANDARD 3000 TYPE RELAYS
BUILT TO SPECIFICATION

Quotations by Return of Post Prototypes within 48 hours

THE "REMANENCE" RELAY

 SPECIAL
HIGH
RETENTIVITY
CORE

1-hs is s 3003 type relay capable of latching in the
energised position after the supply is removed,

until a suitable releasing current is applied in
the opposite direction. This releasing

current is controlled by two
methods:-
I. With a single coil,
by reducing the operat-
ing current in reverse.

2. With a double coil,
via a pair of contacts
employed on the relay to
energise the second coil.

Information on any contact
arrangement to be em-
ployed can be obtained on
application.

(.?

Ministry of Aviation
Approved Inspection

E I D
 RELAYS Type 600  Polarised  A.G. Relays  High Speed 
Uniselectors  Latching Relays  Magnetic Counters  Miniature
Sealed Relays. Available from stock or supplied to specification.

ELECTRO-MAGNETIC COUNTERS
TESTED AND FOR ALL
GUARAN- D.C.

TEED. VOLTAGES
2h5

MAJOR TYPE
Size 6 x x

17/6,
P. & P. 1/ -

MINOR
TYPE -

HIGH SPEED
Size 4 x I x lin.

75/, P. & P. I/-.

fe;ek -Oa (Me ht
(DEPTV:) TUDOR PLACE, LONDON,
TELEPHONES.mUSEUM 7960 LAKIGHAM 41321

Please note, we are moving to
...9{10,-MALLOW STREET, OLD STREET, E.C.I

on or about July 22nd, 1963.

We manufacture Torsion, Tension and Com-
pression Springs to customers' specification and
specialise in Wire Forms of all types.
A large range of Aluminium Screening Cans are
available which can be produced to special
requirements, and fitted with fixing tags.
We have a comprehensive range of Tag Panels
and Solder Pins, and supply many types of
Plugs, Sockets, Panel Assemblies and Can Bases.

RATHDOWN INDUSTRIES LTD.
GOODWOOD WORKS

17. LONDON ROAD, ASCOT, BERKS.
ASCOT 2012 3 4

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

WITH THE
FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

I2"-14" L4-15-0
I5"-17" £5- 5-0

21" £7-15-0
CASH WITH ORDER
OR PRO FORMA, ADD
12/6 FOR CARRIAGE
AND INSURANCE

15/.
ALLOWED
ON RECEIPT
OF OLD
TUBE

DELIVERY FREE IN LONDON AREA

WRITE, PHONE OR CALL

VACUUM ELECTRONIC LTD.
REGENT 6404 (5 lines)

35, SACKVILLE STREET
LONDON, W.1
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small,

accurate,

inexpensive,

the Racal SA520
measures up to 300 kc/s

THE RACAL 300 KC/S
TRANSISTORISED

DIGITAL FREQUENCY
METER

A fully portable digital frequency meter, weighing
only 7 pounds, for direct frequency measurement up to
300 kc/s with an accuracy of ± 1 count + internal
crystal stability. In addition, multiple period measurement
facilities are included to enable low frequency signals to
be measured with very high accuracy. Transistors are
used throughout and the instrument may be operated
from mains or batteries. Price Ex Works: £125.

IIIDIGITAL
INSTRUMENTATION

RACAL INSTRUMENTS LIMITED  BRACKNELL  BERKSHIRE  ENGLAND  TEL: BRACKNELL 941  GRAMS: RACAL BRACKNELL TELEX

41
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CONDENSER MICROPHONE
equal to top studio

quality . . .

BUILD IT YOURSELF

d

OR BUY IT COMPLETE

The unusually high output (150mV)
enables the Microkit Condenser
Microphone to be fed into any
amplifier or tape recorder.
Top recording studios who use this
microphone are continuously being
amazed at the outstanding perform-
ance. Output impedance: 600 ohms
cathode follower. Finished in ' matt -
chrome' and complete with swivel
bracket, floor stand adaptor and
power pack. Available in either kit
form, with easy step-by-step illus-
trated instructions or assembled,
tested and ready for use.

DELIVERY FROM STOCK

world distribution

One year Free
replacement / ser-
vice guarantee

This unique guarantee
applies to either ver-
sion of the Microkit
Condenser Microphone

In kit form for assembly 20 gns.

Assembled and tested 25 gns.

This is an authentic condenser micro-
phone, giving superb performance at a
'down-to-earth' price. Write, call or
telephone for further details.

CHATEAU PRODUCTIONS LIMITED
distributors of professional electronic recording equipment

25, DENMARK STREET, LONDON, W.C.2.
Telephone: Covent Garden 3026. Cables: Kassmusic London.

rampian
30 years' experience in

the manufacture of high -
quality microphones

EDDYSTONE COMMUNICATION RECEIVERS
For the Professional or Amateur user who likes the Best.

840C

£58

Communication receiver at a moderate price. MANUFACTURING
STANDARDS OF THE HIGHEST ORDER. 8 88A valves Superhetero-
dyne circuit. FREQUENCY RANGES

Range I... 12.4-30 Mc/s. Range 4... 1.12-2.58 Mc/s.
Range 2... 5.2-12.9 Mc/s. Range 5... 480-1150 kc/s.
Range 3... 2.5-6.1 Mc/s.

Ranges 4 and 5 include the International Distress Frequencies.
Sensitivity better than 10 microvolts. Selectivity 30 db down at
10 kc/s. off resonance, AC/DC. Internal speaker. £58.

HIRE PURCHASE TERMS
Model No. Cash Price Deposit 12 Mthly. 24 Mthly.

Payments Payments
870A £30 17 6 E5 0 0 £2 8 0
840C E58 0 0 £12 0 0 E4 2 6 E2 4 0
940 E125 0 0 £25 0 0 £8 19 6 E4 16 0

CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO.
Carriage paid per passenger train If payments are completed in 6
months only cash price charged. SATISFACTION GUARANTEED.

Telephone. AINTREE 1445

The Eddystone
Specialists

SERVICES LTD.

49 51 COUNTY RD.
LIVERPOOL, 4

ESTAB 1935

V ' " -4" "  ,0 '' I ) 

The Grampian
Ribbon

Microphone
r ' v  

Exceptionally wide frequency response-virtually
level from 40 c/s to 15 Kc/s-combined with ex-
cellent transient response, makes this the ideal
instrument for the studio and wherever a high
standard of fidelity is essential. Two models are
available, each in three impedance sensitivities.

Model GR. 1, having a semi-cardioid
response, gives approximately 10 db
suppression to high frequencies at the
rear face. It is ideal for overcoming
problems of feed -back between micro-
phone and speakers.

Model GR. 2, having a bi-directional
"figure of eight" sensitivity pattern, dis-
criminates against unwanted side noise
both inthe vertical and horizontal planes.

Supplied in attractive, padded instrument
case, complete with 18 ft. screened lead,
swivel holder and connector. E11.10.0.

A full range of accessories is available. Please send for illustrated leaflet.
Enquire too for details of the famous Grampian DP4 range of Moving Coil Microphones

GRAMPIAN REPRODUCERS LTD
 Hanworth Trading Estate, Feltham, Middlesex. FELtham 2657
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JH&P

Now in use with
THE HF156 manpack transmitter/receiver is a thor-
oughly reliable, robust, fully sealed and entirely self-
contained portable set for active service in extreme
climatic conditions. Six crystal -controlled channels,
extreme simplicity of operation and exceptional range
on voice and CW are some of the many features that
stood out during extensive user trials in the Far East.
The military -type one-man canvas pack in the picture
above contains the combined transmitter/receiver and
power supply and the aerial loading unit. A pocket
contains handset, morse key and headset with boom
microphone when they are not in use. A sectional rod
aerial and its flexible base are also carried. Dipole and
end -fed aerials, in a separate haversack, need be car-
ried only when required. Provision is also made for
vehicle -borne operation and for the use of non -spill-
able lead/acid accumulators or dry batteries, greatly
increasing the versatility of this latest set in the BCC
HF15 series.

the British Army
Ask for a leaflet describing the HF156 and the addi-
tional facilities for vehicle -borne operation and for
power supply from lead/acid accumulators or dry
batteries.

BCC also design, engineer. instal and
service complete communications
systems. Our advisory service would
be glad to have the opportunity of

helping you.

-
II so IL

BRITISH COMMUNICATIONS CORPORATION LIMITED

NEASDEN LANE, LONDON, N. W.10.Tel. DOLIis Hill 8511
GRAMS: BRITCOM LONDJN AND AT WEMBLEY
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NEW, REVISED EDITION OF
A STANDARD TEXT BOOK

WIRELESS SERVICING MANUAL has long been
established as the standard guide to repair, maintenance
and adjustment of radio receivers. It has been brought
fully up to date for the present edition, the tenth, a major
addition being a chapter on transistors and transistor sets.
In practice transistor sets present similar problems to
valve sets, so the policy has been to emphasise differences,
including variations in test equipment required. Other
chapters cover every aspect of radio receiver servicing,
and there is an appendix with much useful data. The
author is well known as former editor of Electronic
Technology and present editor of Industrial Electronics.
His crisp clear style contributes to the value of this
handbook for both serviceman and amateur.

Wireless

Servicing

Manual
W. T. COCKING, M.I.E.E.

25s NET, BY POST 26s.

from leading booksellers

288pp., 84" x 51"

Published for "Wireless World " by

ILIFFE BOOKS LTD.
DORSET HOUSE, STAMFORD ST., LONDON, S.E.I

The (Lexor) "DM -BOARD
for INSTANT MAINS

HIGHLY VERSATILE
PORTABLE POWER
DISTRIBUTION
BOARDS

Full literature and price lists from,

9 9

OVER 300
COMBINATIONS

AVAILABLE FROM STOCK

LEXOR ELECTRONICS LIMITED
ALLESLEY OLD ROAD COVENTRY

German
radio
exhibition 1963
Berlin

LEADS

CORDS

LEADS

FOR DICTATING MACHINES

FOR HEARING AIDS AND
PORTABLE RADIO SETS.---------
FOR TAPE RECORDERS

PLUG SOCKETS AND INJECTION MOULD-
INGS.
PROTOTYPE AND DEVELOPMENT WORK,

PLASTRONICS LTD TOLPITS INDUSTRIAL ESTATE,
TOLPITS LANE, WATFORD, HERTS.

I Phone: Rickmansworth 2727

from August 30 to September 8
in the Funkturm exhibition halls

Information from: German Tourist Information Bureau 61, Conduit Street, London W I
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FERRANTI
THERMIONIC

RECTIFIERS
AND

INVERSE DIODES

* PROVED RELIABILITY

SUITABLE FOR SEAL
TEMPERATURES UP TO 250 C

ABLE TO WITHSTAND SEVERE
TRANSIENT VOLTAGES

P.I.V. up to 28 kV

Rectified Currents  200 mA

Pulse Currents 30 A

Pulse Widths  2001usecs.

RECTIFIER RATINGS INVERSE DIODE RATINGS

P.I.V. RECTIFIED CURRENT

NO
PULSE CURRENT

TYPES LOAD WORKING PEAK MEAN P.I.V. FAULT WORKING

UR30 12 kV 10 kV 240 mA 40 mA

UR40 17 kV 14 kV 450 mA 75 mA 14 kV 8A 4A

UR41 18 kV 16 kV 600 mA 100 mA 16 kV 14A 75A
UR42 25 kV 22 kV 900 mA 150 mA 22 kV 20A 10A

UR45 16.5 kV 15 kV 300 mA 50 mA 15 kV 6A 3A

UR43 30 kV 28 kV 1.2A 200 mA 28 kV 30A 7.5A

FERRANTI LTD., KINGS CROSS ROAD, DUNDEETelephone: DUNDEE 87141

45

CV Type No.

CV 5225

CV 5226

CV 6092

CV 6119

CV 4116

Ferranti Type No.

U R30

U R40

U R41

UR42

UR45

FERRANTI
DS/TM 
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TRANS
ISTOR
EYES...
This new Series i instrument range is designed to
provide indication in transistorised circuits . . . with very
low current drain. It has of course, particular applica-
tion to the transistor radio and tape recorder field.
And there are many and varied industrial applica-
tions. Sensitivity is from 5o micro amps. Eight types
of standard scaling are available and special scales can
be produced for quantity orders. Prices are competi-
tive, quality unsurpassed. A telephone call will get
your order moving or if you prefer please write for
full details on this brilliant new range.

Pullin for Precision

MEASURING
INSTRUMENTS
(PULLIN) LTD.

HEAD OFFICE :
Electrin Works, Winchester Street, London, W.3. Tel : ACOrn 4651 and 88ot

London Showrooms:
Electrin House, 93-97 New Cavendish Street, London, W.I. Tel: LAN 4151-6

M. R. SUPPLIES, Ltd
Established 1935)

Known for many tears as the most reliable source of supply of the following specialised
material -right up-to-date. Immediate delivery. Prices nett.
MINIATURE RUNNING TIME METERS. (Salton.), 200250 v. 50 c. (synchronous) -
Counting up to 9,999 hours, with 1/10th indicator. Only I Iin. square with cyclometer
dial. depth 2in. Ideal for use with modern equipment. Immediate delivery, 60/-.
post paid.
MINIATURE VARIABLE TRANSFORMERS (Philips). Another remarkable offer
from stock. Open type -panel mount, only in. diameter. Input 200/240 v. Output
0/240 v. 0.5 amp. (in two stages). Many applications including motor and lighting
control, 58/6 (despatch 3/6).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended
in many national journals), 200/250 v. 50 c. Fitted with spindles for hours, minutes
and central sweep seconds hands. Self-starting, central one -hole fixing. Dill 2}in.
Depth behind dial only lin. With back dust cover, 29/6 lies. 1/61. Set of three hands,
brass, in good plain style, for 5/7iu. dial 2/8. ForSilOin. dial 3/6 set.
AIR BLOWERS. Highly efficient unite fitted induction totally enclosed motor, 2301
260 v. 50 c. 1 ph. Model SD.26, 80 CFM (free air) to 11.5 CFM at .15 WU, size approx.

x 7 x Tin. Outlet 21 in. square 28/10/- (des. 5/-). Model SD27, 120 CFM (free air)
to 40 CFM at 1.2 WG, 8 x 7 x 910. outlet 2fin. sq. 211115/6 (des. 5/-). Model 01028.
260 CFM (free air) to 127 CFM at 1.5 WG, 11 x 8. 9in outlet Sin. eq. 213/17/8
(des. U.K. 7/6).
SMALL GEARED MOTORS. In addition to our well-known range (List GM/361)
we offer smaller open type 8.P. Units, 200/250 v. A.C.. I, 6, 12, 20 or 68 r.p.m. Size
approx. Orin. x 211n. x 2in. with lln. shaft proj. Suitable for display work and many
industrial purposes. Only 69(6 ea. (des. 2/61.
EXTRACTOR FANS. New miniature model complete with outside cowling and
indoor shutter, circular motor housing only 48 in. Ilia. Easily mounted in small
window pane. Silent induction motor, 200/250 v. A.C. (no interference). 3,500 ctn.
hour. Instructions with each. Remarkable offer, 59/6 (des. 3/6). We still supply
our well-known 6in. 24/12/6. Sio. 25(5/- and 10iu. 25/12/6, Extractors (des.
soy one 3/6). Details on request.
SYNCHRONOUS TIMER MOTORS (Simgamo) 200/250 v. 50 c/s. Self starting lie.
dia. x If in. deep. ,Choice of following speeds: 1 r.p.m., 12 r.p.h., I r.h.p., 1 rev.
12 hrp., 1 rev. per day. Any one 39/6 (des. 1/6). Also high -torque model (G.E.C.)
2fin. x 2in. x lfin., 6 r.p.m. 57/6 (des. 1/4
SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching opera-
tions on 200/250 v. 50 c/s. Providing up to 3 on -off operations for 24 hours at any
chosen time, with day -omitting device (use optional). Capacity 20 amps. Com-
pactly housed, 4in. dia., 3fin. deep. With full instructions, 25/12/6 (des. 3/-).
Also Smith's Relyon twin -circuit model, 20 -amp. switching, 27181- (des. 3/6).
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable
any price. 200/250 v. A.C.ID.C. Fitted latest radio/T.V. suppressors. Comprising
motor with fixing brackets, foot control and switch, needle light with switch, belt, etc.
and instructions for easy fixing to ANY machine. The complete outfit 26/18/8

(d3/6IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel
(most models). Philips Variable Transformers (all models).

M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1.
(Telephone : MUSeum 2958:

WE SPECIALISE IN
EXPORTING

CUSTOM BUILT

QUALITY

SOUND EQUIPMENT TO

All you want in

TAPE RECORDERS

AMPLIFIERS

MOTORS & PICK-UPS

LOUDSPEAKERS

ACCESSORIES

all parts
of the
world

Enquiries invited without
obligation. We carry large
stocks and offer expert service
down to the last detail.

MODERN ELECTRICS (RETAIL) LTD
120, SHAFTESBURY AVENUE, LONDON, W.1

(3 mins. from Piccadilly Circus and opposite Colombia Cinema)
Tel: TEM 7587 & GER 9692 Cables: MODCHAREX, LONDON
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CONTINUOUS Q measurements without resetting

SBI/6 1111111111111110111111

The internal R.F. signal of the Advance 'Q'
meter Type CM1 is stabilized to eliminate
re -adjustment of the R.F. level setting,
irrespective of changes in the frequency
range or mains fluctuations. Scales
calibrated in terms of C, Lf2 and Xf
simplify calculations of capacitance,
inductance and reactance, while 'Delta C'
and 'Delta Q' controls enable comparison
measurements to be made with ease.
Indeed, the CM1 is the ideal instrument
for the batch testing of components and
for measurements over long periods
where accuracy is required.

Wide frequency range (100 KO -
100 Mc/s)

 Low minimum capacity (10 pF-
600 pF)

 No resetting adjustments necessary
during measurements

 Constant voltage transformer
incorporated ensures good stability.
Facilities for Q and C comparison
measurements
Nett price in U.K. £190

ADVANCE COMPONENTS LIMITED
INSTRUMENT DIVISION
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TEL: HAINAULT 4444
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Pil

THAT
"DIFFICULT"
COMPONENT

order it on

* No matter how new or how old the set you are servic-
ing, if you require a line output transformer it is 999-1
that we will have it in stock or can rewind it quickly.

We operate a same day despatch service from
the largest stocks of television components in
the U.K., including a comprehensive range of
accessories, materials and test gear of all kinds.

SAME DAY SERVICE ..

TERMS: C.W.O. OR C.O.D.

Retail quotations gladly given on receipt of s.a.e.
Trade- Please send your letter headings for data charts.

. from DIRECT T.V. REPLACEMENTS LTD.
Dept. W.W. 126, HAMILTON ROAD, LONDON, S.E.27

'Phone: GIP 6166, (PBX) Day & Night Ansafone Service.

installed

1933

never tested since
How many faulty and potentially dangerous circuits must
there be within a square mile of your premises? Insulation
and earth testing are vital to human safety as well as to
productivity. "Megger" testing instruments seek out faults
and insure against breakdown. "Megger" instruments are
now stocked by leading electrical wholesalers. For full
information please write or 'phone for

f EGGEL!publication WH.
Evershed Vignoles Ltd., Instruments Division
Acton Lane Works, Chiswick, London W.4. Telephone: Chiswick 3760

TW445/5

TRANSFORMERS

COILS LARGE OR SMALL QUANTITIES

CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS

RELAY AND INSTRUMENT COILS, ETC,
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., L.E B., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933 g

VITALITY BULBS
FROM 1V to 50V IN SIZES FROM 4.5mm to 11Imm DIAMETER

\Atality's 30 years' 4.ecialized ex-
perience is at your disposal. Write
or phone for information on all
types of miniature and sub-
miniature filament lamps, to:-
Vitality Bulbs Ltd., Neville
Place, Wood Green, London,

N.22.

VITALITY BULBS LTD. mILLEnAmw000cRtmcmph...,sowasis

The only all -in TV. tester
THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester-
it has every facility for thoroughly checking, repairing, overhauling and aligning TV
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type
sets. Completely portable. Incorporates: Wobbulator  AM or CW Signal Generator 
Pattern Generator  Audio Oscillator AC and DC (including EHT) voltage measur-
ing facilities  Line transformer test.

WRITE NOW for full details! Immediate delivery
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers.

Airmec Ltd HIGH WYCOMBE BUCKS Tel:High Wycombe 2501/10
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1

GENOAINTERNATIONAL FAIR
OCTOBER 5 - 20 1963
THE MOST UP-TO-DATE AND RATIONAL
FAIRGROUNDS FOR A WORLD MARKET IN THE
MEDITERRANEAN

SEA, INLAND WATERWAY COMMUNICATIONS
AND TELECOMMUNICATIONS

TELECOMMUNICATIONS SECTOR:

ELECTRONICS AND TELECOMMUNICATIONS
APPLIED TO SEA AND AIR TRANSPORTS

and during the same period:
PORTS OF THE WORLD
EXHIBITION
INTERNATIONAL MEETING OF PORT
ADMINISTRATORS

INTERNATIONAL
AIRCRAFT EXHIBITION
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WINSTON
INSTRUMENTS

DECADE RESISTOR BOXES
Range: 100 ohms to 111,000 ohms.
Zero Resistance: 0.006 ohms.
Accuracy: +1%. Maximum cur-
rent: 10's decade 100mA. 100's
decade 35mA. 1,000's decade 10mA.
Terminals: Screw Type. Dimensions
(overall): Height 3in. (7.5 cms.).
Width 8in. (20 cms.). Depth
3Iin. (9.5 cms.). Weight 5 lb.
(2.3 Kgs.). 113.13.0

SEMI -DECADE OSCILLATOR

Frequency range: 10 C.S. to 100

Kc/s. Calibration accuracy 1%.

Output: sine wave variable from
0-10 v. peak. Total content of
harmonics and hum is less than

1%. Square wave of fixed ampli-
tude of 10 v. ±5% maximum drop
at 10 cps. is 2%. The rise and
fall time at 100 KO. is I Micro.

set. 139.10.0

ELECTRON/CS LIMITED

DECADE CAPACITOR BOXES

Range: .001 mfd. to 1.11 mfd.
Zero Capacitance: 50 pf. Accuracy:
±5%. Maximum Voltage: 750 v.
D.C. Terminals: Screw Type.
Dimensions (overall): Height 3in.
(7.5 cms.). Width 8in. (20 cms.).
Depth 3iin. (9.5 cms.). Weight
5 lb. (2.3 Kgs.). £11,11,0

Write for full particulars to Dept. W.W.
GOVETT AVE.  SHEPPERTON . MIDDX.
Telephone: Walton -on -Thames 26321/8
Telegrams: WINSTON SHEPPERTON

A. C. SOLENOID TYPE SBM

Now fitted with
stainless steel guides-

six times the life
Continuous n lbs. at 1"
Instantaneous to 16 lbs.
Smaller sizes available
Also-Transformers to

7kVA 3 phase.

R. A. WEBBER LTD.
KNAPPS LANE, CLAY HILL, BRISTOL 5 PHONE 65-7228/9

SPECIAL CLEARANCE OFFERS
Frequency Filters for Audio Frequency

channels 120 c s bandwidth.
Frequency Filters for Carrier Frequen-

cies up to 130 Kc s.
Frequency Filters Low-pass for tele-

graphy circuits P.O. type 4B.
Frequency Filters bandstop.
Equalizers P.O. No. 8A and No. 9.
Retardation Coils 64A.
Attenuators, balanced, various switching

arrangements.
Transformers P.O. No. 50A for long-dis-

tance superposing.
Magneto hand generators.
Ringing Vibrator Units 12V and 24V.
Switchboard cords.
Switchboard Indicators various types.
Bell Units for field telephones.
Bridging Coils for field telephones.
High Voltage Capacitors.
Telephone handsets.
Auto Dials type 12A.
Terminal Boxes quad and 10 pair.

postage extra.

R. GILFILLAN & CO. LTD
98, DOMINION ROAD, WORTHING, SUSSEX

TELEPHONE WORTHING 8719

THE HIGH-FIDELITY
MAIL ORDER SPECIALISTS

GOODS DESPATCHED BY RETURN
Carriage, Packing & Insurance (U.K.) FREE!!
AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICKUPS . MICROPHONES

CABINETS . TAPE RECORDERS
QUAD, LEAK, ROGERS. DULCI, ARMSTRONG. CHAPMAN. JASON. WHARFE-
DALE, T.S.L., GOODMANS, GARRARD, G.E.C. CONNOISSEUR. W.B., COLLARD.
LENCO, ACOS. B. J., PHILIPS, LUSTRAPHONE. RECORD HOUSING, FERRO -
GRAPH, VORTEXION, BRENELL, WEARITE. TANNOY. LOWTHER RONETTE.
FI-CORD, S.M.E., ETC.
Hire Purchase terms available "Comparator" Demonstrations

WORLD WIDE EXPORTERS
A.

OVERSEAS ORDERS SENT FREE OF PURCHASE TAX *
AND SHIPPED PROMPTLY AT MINIMUM COST

C. C. GOODWIN (SALES) LTD.
(Dept. W.45) 7 THE BROADWAY, WOOD GREEN
LONDON, N.22. Tel. BOWes Park 0077,'8

AMPERIOR
IOWT SOUND REINFORCEMENT

THE PORTABLE PUBLIC ADDRESS SET WITH HI-FI STANDARDS.
ULTRA LINEAR OUTPUT (MAX I2WT) FOR 3, 7 or 15ü.

INDIVIDUAL INPUTS WITH SEPARATE GAIN CONTROLS FOR MICROPHONE
AND GRAM.

HF5/1-1 ... L15 15 0.

HFS/HZ L17 5 0. HAVING TWO MICROPHONE INPUTS.

FULL DETAILS OF THIS AND OTHER MODELS BY RETURN.---------
-E. K. ELECTRONICS, (11A ) LTn 9Brotherton, Knottingley, Yorks
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F
NEW PROFESSIONAL TV & RADIO

SERVICING EQUIPMENT
For Faster, Easier, More Profitable Servicing

Write for complete catalog and prices.

Television Analyst for
Black & White and Color
Model 1076
The new #1076 gives you a convenient TV signal -
generating source of your own-with all signals in-
stantly available on the television under repair. Now
you can visually trouble -shoot and signal trace both
black and white and color circuits! Model 1076 has
easy, direct, point-to-point signal injection, permit-
ting fast correction, anywhere, anytime. Operates
115/230 V-50-60 cycles.

Television Analyst
Model 1074
A fabulous new addition to the famous B & K series
of Television Analysts.

The 1074 is a compact version of the superb 1076
and offers a complete TV signal generating source
of your own. Using the B & K point-to-point signal
injection technique, you can isolate and pinpoint any
performance problem for quick correction. The 1074
can double your effective manpower. Operates on
115/230 volts, 50-60 cycles AC.

Transistor
Radio Analyst
Model 960
With this remarkable instrument, you can check all
circuits and pinpoint any trouble in minutes. Makes
transistor radio servicing quick and easy-far more
profitable. The 960 makes it easy to trouble -shoot
any stage by unique point-to-point signal injection.
Built-in metered power supply provides quick and
easy testing at any time. 115/230 V-50.60
cycles AC.

'

CII 1/ iN8

Solid State Digital
Voltmeter Model 111
With specialized experience in the test instrument
field, DYNASCAN breaks through the high cost bar-
rier and presents a reliable solid state Digital Volt-
meter. Model 111 DVM provides laboratory -standard -
type accuracy or better, with easy readout-minimizes
operation errors. Unusual flexibility enables you to
take full advantage of its time -saving, cost -saving
convenience. 115/230 volts, 50-60 cycles.

TRANSISTORIZED PUBLIC ADDRESS AMPLIFIERS
All Supplied 115/230 Volts -50-60 Cycles

Model 1500-15 watt
Dual Power DC and AC
This transistorized P.A. amplifier
offers outstanding reliability and
performance for portable, mobile
and general-purpose use.

Model 3000-30 watt
Incorporates all the features long
desired by soundmen for simpler
installation, operating convenience
and greater flexibility! Fully transis-
torized.

Model 6000-60 watt
Unique Anti -Feedback
Here is an exceptional high fidelity
public address amplifier. Unique
features permit twice the power
without acoustic feed back.

EMPIRE EXPORTERS 253 Broadway, New York 7, N. Y., U.S.A.
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with general purpose amplifier

Plug In Y Amplifiers
A General purpose amplifier, dual1

range:
1. D.C.-15 Mc/s at 100 mV/cm
2. D.C.-1 Mc/s at 10 mV/cm

B Differential amplifier:
Maximum sensitivity 1 mV/cm D.C.
-100 Kc/s
Common -mode rejection 10,000-1

C Ultra high gain amplifier:
1. D.C.-10 Mc/s at 100 mV/cm
2. D.C.-1 Mc/s at 10 mV cm
3. 5 c/s-75 Kc/s at 100 pV/cm

Cathode Ray Tube
4" flat faced single gun P.D.A. tithe of
advanced design operated at 3.5 KV.

Sensitivity 100 pllicni

Bandwidth 15 Mc/s

Differential 10,000:1 rejection

Plug in amplifiers turn

this portable oscilloscope

into a versatile

laboratory system

Telequipment have a long experience in producing
reliable high performance oscilloscopes backed by
first-class service facilities, and at an economical
price. Now added to the wide range of Serviscopes,*
the S.43 by the use of interchangeable amplifiers
offers remarkable performance at such low cost.

Wide Range Calibrated Time Base
has 18 pre-set sweep speeds from 1 psec/cm
to 1 sec/cm (or slower if necessary) and a
variable control covering intermediate
speeds.

Versatile Triggering Circuit
allows two modes of triggering:
1. Automatic synchronisation. The time base
locks automatically to any frequency be-
tween a few cycles and 1 Mcls at any input
level.
2. Selective triggering. Enables the time base
to be triggered from any selected point on the
input waveform.

TELEQUIPPAENT

X Expansion Control X10 Diameters

New D.C. Coupled Flyback Blanking System
ensures uniform trace brightness at slow
sweep speeds and complete flyback sup-
pression.

Illuminated Graticule
facilitates accurate measurements.
Light Hood
Unique extendible light hood is available
as optional extra.
90/130 V or 200/250 V Operation

Dimensions
8i" wide x 104" high x 161-ff long.

313 Chase Road, Southgate, London N.14
FOX Lane 1166

*Serviscope is a registered trade mark

For the best in portable oscilloscopes and service you can TRUST TELEQUIPMENT1
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NEW MULLARD A.F.
PCL 86 PACKAGE
TELEVISION

AUDIO OUTPUT

VALVE
The Mullard PCL86 a.f. triode -
pentode has been designed spec-
ifically for the sound stages of
television receivers. The sensi-
tivity of the valve is high
enough to allow adequate feed-
back to be applied in conven-
tional circuits, but is not so
high that instability will occur.
The high overall gain is achieved
partly by a high amplification
factor in the triode section, and
partly by a high value of mutual
conductance in the pentode sec-
tion. A new cathode material is
used in the PCL86 to reduce the
likelihood of instability. With
this material, there is less de-
position of particles from the
cathode on other members of
the electrode structure.

A special electrode structure
- the balcony structure - is
used in the PCL86. The triode
section is much shorter than
the pentode section, and heat
can therefore radiate freely
from the upper part of the pen-
tode section. Greater dissipa-
tion can thus be tolerated, and
the anode dissipation rating of
the PCL86 is consequently par-
ticularly high (9W) for triode -
pentodes.

WHAT'S NEW IN
THE NEW SETS

These articles describe the
latest Mullard developments
for entertainment equipment

The cathode -to -heater volt-
age rating of the PCL86 is high
(30V), and positioning of the
valve in the heater chain is
therefore not critical. Screen-
ing between the heater and
grid leads of the electrode
structure ensures a very low
level of hum in the valve. The
performance to be achieved
with the PCL86 is thus very
good, and the valve is ideally
suited for the sound stages of
television receivers.

for transistor portables
DESIGNED for use in transformerless audio amplifiers,

the new Mullard audio frequency package - the LFK3 -
is now to be encountered in modern portable radio receivers.
The output pair of the package
consists of the complementary
matched p.n.p. and n.p.n. tran-
sistors types 0081 and AC127.
The p.n.p. driver transistor
type OC81D completes the
package.

The current amplification
factor of the output transistors
is greater than 50 at 200mA and
38 at 300mA. The base currents
of every pair are matched to
within 20% at a collector cur-
rent of 50mA, and each output
transistor is cross -matched
with the driver transistor to
give reduced circuit gain spreads.

The peak collector current
rating of the output transistors
is 300mA, which enables output
power of up to 500mW to be ob-
tained using a 9V battery. The
sensitivity of the package is
such that outputs of up to
100mW can be achieved without
a pre -amplifier, and outputs
of up to 500mW necessitate
only a simple single -transistor
preamplifier.

ECH 84 TRIODE-HEPTODE FOR

DUAL -STANDARD TV RECEIVERS
The Mullard triode-heptode,
type ECH84, is now appearing
in the synchronising stages of
dual -standard television receiv-
ers in this country. The valve
has already been widely adopted
by manufacturers producing
receivers for 625 -line transmis-
sion systems using negative
vision modulation.

The heptode is generally
operated as an interference -
cancelling sync pulse separator,
and the triode section as a pulse
limiter. The heptode function
is particularly valuable when
interference pulses which are
in the same sense as the sync
pulses, occur in the video wave-
form and tend to disrupt syn-
chronisation.

The ECH84 has been designed
specifically to supersede the
ECH81 in the sync separator

application. The earlier type
was initially intended for use
in a.m. radio receivers and
was only subsequently adopted
for synchronising circuits,
whereas the ECH84 was de-
signed specifically for the
television application. Good
operation at low voltages is
thus ensured. Another conse-
quence of this specific design
is that the linearity of the
control grid characteristics of
the heptode section is markedly
better than that of the earlier
valve. In the triode section,
too, higher values of mutual
conductance and amplification
factor have been achieved.
These improved properties of
the ECH84 are reflected by
better receiver performance
under fringe reception con-
ditions.

MVM 1289



These Advanced Features give the
Vanguard EXTRA PERFORMANCE
UNIT PRINTED BOARD CIRCUIT ELEMENTS

SEALED
BLOCK I.F. FILTERS
Need no tuning

11.10' INTRODUCE THE

VANGUARD
A Magnificent

25 -Watt Transistorised

RADIOTELEPHONE
ONLY the VANGUARD has ALL these qualities

 25/30 & 50/60Kc Is channels

 Extensively Transistorised

 Sealed Block I.F. Filters

 Printed Circuitry

 Very low Battery Drain

 All Aluminium Construction

 Dust -proof and splash -proof

 One Six Channels

 25 Watts Output

 Very low -noise Receiver

 High Stability Mute

 4 Watts Audio Output

Meets British, American, Canadian and Continental Specifications

PYE TELECOMMUNICATIONS LIMITED ... CAMBRIDGE
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NEW

Hunts new `Dipseal' process gives designers and service engineers
a new kind of capacitor -a proven, reliable metallised paper unit
in a tough, resinous housing. New Dipseal ' W95 midget tubulars
are as small as or smaller than their thermoplastic cased equiv-
alents; the humidity performance is better; and the hard thermo-
setting resinous housing is unaffected by heat, making soldering
safe and easy.
Find out more about the new W95 and other `Dipseal' ranges. Full
particulars will be sent freely on request.

another

FIRST

for
HUNTS!

RANGE

web

4APore

Better humidity performance than
thermoplastic cased units,

Far cheaper than metal cased units,

TYPE W95 STANDARD RANGE

D.C. Working Voltage

250

500

750
Temperature Range: -55°C to + 100°C

Capacitance (pF)

0.004 to 0.05
0.002 to 0.01

50pf to 0.004pF

Dimensions

1 12 to 15.5mm x 5.5 to 6.5mm,

Capacitance Tolerance ±20%

HUNTS
A. H. HUNT (Capacitors) LTD.
Wandsworth, London, S.W.18. Tel: VANdyke 6454
Factories also in Surrey, Sussex and North Wales
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MARCO
'SOLID ST4r4'

The most advanced error correcting
telegraph equipment in existence

ERROR PROOF NF TRAFFIC

Of 40% less capital cost per channel

75% reduction in size

75% reduction in weight

90% reduction in power consumption

1/05 Considerable savings in manpower,
friC' spares and maintenance

* One cabinet houses equipment for
two 2 -channel circuits which may be
operated as one 4 -channel circuit

* Modular construction means greater
reliability and greatly simplified
maintenance

* Built-in character storage for 4 or 8
character repetition cycle

* Fully automatic phasing including
rephasing in traffic with no loss or
duplication of characters

* Average rephasing time in traffic
4 seconds

* Mis-routing of sub -channels is im-
possible even with sub -division on
all channels

* Error rate improvement factor of
100-10,000

* FERRITRANSISTORIZED
code converters and

stores surpass fully
transistorized designs by significant

reduction in power and saving in space.

MARCONI SOLID STATE AUTOPLEX
accurate ERROR CORRECTION MULTIPLEX TELEGRAPH SYSTEMS

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED  CHELMSFORD ESSEX ENGLAND

ti7B
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NAVAL RADIO TRANSMITTING

SYSTEMS

Complete flexible

systems

for any class of vessel

Adopted by the

Royal Navy and ordered

by navies in

the Commonwealth

and NATO

Precise frequency setting and positive stability allows full
advantage to be taken of SSB which provides the most reliable
communications under difficult conditions of propagation or
interference  Continuous frequency coverage from 240 Kc/s
to 24 Mc/s  Covers all types of signalling  Broadband amplifier
and synthesizer system provides simplest operation and almost
eliminates tuning  Aerials can be sited for maximum radiating
efficiency.

MARCONI NT 203/204 SYSTEMS

COMPLETE NAVAL RADIO AND RADAR SYSTEMS
MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED CHELMSFORD ESSEX
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61761&10
fireitiniumt

Will deliver 120 watts continuous signal and over 200 watts peak
Audio. It is completely stable with any type of load and may be
used to drive motors or other devices to over 120 watts at fre-
quencies from 20,000 down to 30 cps in standard form or other
frequencies to order. The distortion is less than 0.2%, and the noise
level -95 dB. A floating series parallel output is provided for
100-120 V. or 200-250 V. and this cool running amplifier occupies
12+ inches of standard rack space by 11 inches deep. Weight 60Ib.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signal and 50 watts
voice coil feedback dis-
tortion is under 0.1"
and when arranged for
tertiary feedback and

100 volt line it is under
0.15). The hum and
noise is better than
-85 dB referred to
30 watts.
It is available in our
standard steel case with
Baxandall tone controls
and up to 4 mixed inputs, which may
microphones or equalised P.U.s to choice.

Price with 4 mixed inputs L59.0.0d.

peak Audio. With

be balanced

The 12 -way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is

hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier.

Also 3 -way mixers and Peak Programme Meters.
Price L60.0.0d.

4 -way Mixers from £40.8.6d.

2 x 5 -way stereo mixers with outputs for echo
chambers, etc., available.

line 30 ohm

120/200 WATT AMPLIFIER

ELECTRONIC MIXER/AMPLIFIER

This high fidelity 10;15 watt Ultra Linear Amplifier
has a built-in mixer and Baxandall tone controls.
The standard model has 4 inputs, two for balanced
30 ohm microphones, one for pick-up C.C.I.R.
compensated and one for tape or radio input.
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output 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 7z x 9+in. deep.

Price of standard model E49.

12 -WAY ELECTRONIC MIXER

Price of standard model E98.0.0d.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephones: LIBerty 2814 and 6242-3 T. legrams: "Vortexion, Wimble, London"



60 WIRELESS WORLD AUGUST, 1963

SUB -MINIATURE ELECTROLYTICS

FOR TRANSISTOR CIRCUITS

The transistor radio demands
high reliability and performance
and is a typical application of
T.C.C. miniature capacitors.

Advice on miniature capacitors for tran-
sistorised circuitry is readily and freely
available to you. It is virtually certain
that T.C.C. have already solved your
particular capacitor problem. Post the
coupon opposite for further information
on the wide ranges available as detailed
in T.C.C. Bulletins Nos. 80, 89 and 91.

r

hate reliiilry

in kid
These miniature capacitors are

ideal for transistorised circuits

where quality, reliability

and performance are of prime

importance. Available for vertical

or horizontal mounting, they are

insulated in seamless aluminium

cases, and sealed with a

synthetic rubber bung.

Connection wires are welded

for low resistance contact and

solder coated for ease of

assembly.

THE TELEGRAPH CONDENSER CO. LTD.
WALES FARM RD  NORTH ACTON  LONDON W.3

Please send me a copy of T.C.C. Bulletins Nos. 80,88 &91.

NAME

ADDRESS

W.W.I.

THE TELEGRAPH CONDENSER CO. LTD. (Head Office and Works) North Acton, London, W.3 Tei: ACOrn 0061
(Also at) Chessington, Surrey Bathgate, Scotland
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lowest prices

highest quality

L.

Left: The beautifully restyled
Southdown Cabinet which incor-
porates many improvements. Price
£28 7s. Od. The Cabinet is

shown with Point -One Stereo Pre -

Amplifier (£2l Os. Od.), Stereo20

Power Amplifier (BO 9s. Od.) and
Trough -Line II F.M. Tuner

(E29 7s. 6d.).

Please send me full details of LEAK
EQUIPMENT

 MONO
 STEREO
 SANDWICH

(please tick your requirements)

Name

Address

WW13,63

FIRST-CLASS PERFORMANCE
Each Leak instrument is individually built
in the time-honoured British tradition and
has the same high -quality performance as
Leak equipment supplied to the B.B.C. and
Broadcasting and Television Companies
and Disk Recording Studios throughout the
World, who use them for monitoring (quality
checking).

FIRST-CLASS APPEARANCE
Leak equipment has been styled by industrial
designers to enhance its appearance in the
home. The styling of the new Leak " Sand-
wich " Loudspeaker has been approved by
Britain's Council of Industrial Design and
has recently gained the coveted Fashion
Foundation of America Gold Medal.

REASONABLE PRICE
The World-wide demand keeps the Leak
Organisation fully and efficiently employed,
and, in turn, explains the very reasonable
price of Leak studio -quality Hi-Fi equipment.

Right: The new Leak "Sandwich" loudspeaker
System with the new "Sandwich" Cone gives, for
the first time in history, a direct -radiator loud-
speaker diaphragm which behaves in the theo-
retically ideal manner of a rigid piston and
reproduces the signal applied to the speech coil
without flexing and free of break-up distortions.

£39 18 0

H. J. LEAK & COMPANY LIMITED
BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON W.3

Telephone: SHEpherds Bush 1173 Telegrams: Sinusoidal Ealux London
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BENTLEY ACOUSTIC
CORPORATION LID,
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1
THE VALVE SPECIALISTS Telephone PRIMROSE 9090

ALL GOODS LISTED BELOW IN STOCK
0A2 5/- 1002 13/- 0966 15/- EL360 27/- Sitn 2;- 266 8'6
OB2 17/8 1002 11/8 0996 613 21020 18/2 09,i 2:- MIDGET
0246T 4/8 1091 10/- 11997 7/6 21.822 19/8 81125 27/2 SILICON
1A5 5/. 10P13 8/6 02176 3/9 2L1,80 20/5 T41 9/- E -
1A7GT 8/9 10P14 12/- D240 18/8 EM4 17/9 TDD4 8/6 PIERS
105 7/- 11D5 17/8 DK92 6/9 2E34 8/9 TP99 6/- Haan'
1D6 9/9 12A6 2/3 0296 6/9 25171 22/8 T925 8/. BY100
1H5GT 8/3 12AC6 18/5 01,66 17/6 EM80 8/9 TY869 11/8 Output
11,4 2/9 12AD6 DL68 15/- EM81 11/- U12/14 7/6 250 v. at i
1LD5 4/8 15/2 DL96 6/3 EMR4 8/3 1118 10/- amp.
1LN5 4/6 12A116 12/8 D1.310 10/6 EM85 9/8 U18/20 6/6 No larger
1N5GT 8/9 12.A116 9/. DM70 5/- 29187 15/2 1119 48/6 than a shirt
1115 4/8 12AT6 4/9 DY86 7/. EN31 71/- U22 button/
184 5/- 19BA6 6/6 ESOP 80/- EY51 6/3 1124 DV- 8/- each
185 31 12BE6 5/. E83F 80/. EY83 1181 1.125 9/- TRANS -
1 3(9 12BH7 8/- 21809 84/6 2084 14/- 1126 8/- 81830113
1114 7/- 12E1 17/- EA50 1/6 EY86 8/8 1731 7/- AND
1115 5/3 12J7GT 7/6 EA76 7/6 2240 5/9 U33 26/2 DIODES
21921 15/- 1225 17/6 EABCRO 6/- F241 6/6 1135 3619 A9102 27/6
2X2 8/- 12K7(47 3/9 BACA' 3/6 2280 4/9 1137 23/3 A9114 11,-
34.-1 4/. 12K8GT 9/. EAF42 7/6 EZ81 4/9 U45 15/6 A9115 101
34.5 61 12Q70T 3/9 EB34 1/- GT1C 12/6 1150 4!6 A9116 10/-
3E7 5/. 128A7 7/- EB41 4/9 0950 41/6 U52 4/3 A9117 91
3D0 4/- 12807 4/- 2891 2/3 0230 7/. (176 4/9 A9118 20/-
304 5/9 12827 8/6 2803 20/6 (1232 7/6 0101 15/6 AP127 12;-
305 7/3 125Q7 8/- 28041 V. 0233 17/6 9107 17/6 GET102 81
384 4/9 12Y4' 2/- 28081 7/- 131234 11/6 U191 11/- GET106
3V4 5/6 19,105 7/9 EBFRO 7/.. HN309 26/2 (1281 916 17/8
5R4GY 9/- 19111 6/- 2E983 8/- HVRS 9/. U282 14/6 GET111
5U4G 4/8 20D1 13/5 EB989 7/- HVR2A 9/. U301 12/- 12/-
5V414 716 20D2 31/- 2070 12/6 KT33C 4/- U329 9/6 GET113 8i -
5330T 4/6 2092 18/3 2081 27/6 KT36 82/4 (1339 11/- GET114 6/8
52.319/5 201.1. 12/8 2092 5/8 ICT41. 11/6 ('401 6/ GET115 916
5740 7/. 2091 12/6 20032 4/- KT44 5/9 U801 18/- 02.2073 2'6
61.8 7/. 2093 12/8 2003423/11 K1'61 7/6 114020 18/2 114.2100 7/9
64.115 2/9 2094 18/9 20035 5/9 2T6:1 4/- I1ABC80 5/6 MATIOI 8/6
6A07 6/- 2095 14/6 20040 5/- KT66 13/6 UAF42 10- 084.7120 7/9
6AK5 5/- 25A6G 7/8 EMI. 4/. ICP88 98/6 ITB41 12/- MAT121 8/6
6AQ5 61- 251607 7/. 20082 4/6 27101 39/1 119041 819 04.3 6/-
64.1.6 4/5 25U4GT 20083 4/9 K'I'W61 5/8 11BC8I 7/6 04.10 8/-
4/SU8 61- 16/2 ECC,84 6/S KTW62 6/6 UB980 7/. OA70 8/-
6E8 2/6 25240 7/. ECM 7/- KTW62 5/9 U2989 7/8 04.73 8/-
611A6 5/- 25Z5 8/- 2(X188 11/- MIIL4 7/6 UCC84 9/9 04.79 3/-
611E6 5/3 37812 23/3 20050752/6 11C:14 5/6 UCC85 6/0 04.81 3/-
0E6 5/9 2807 7/. 20980 5/9 N37 28/8 11098010/6 0A85 3/-
611J6 5/5 3001 6/6 9,0982 7/6 N78 96/2 0101121 9/. 0A66 4;-
6BQ7A 7/8 30015 10/- ECF86 19/5 N108 96/9 (202142 7/3 OADO 5/-
6BR7 8/6 3095 6/- 200804130/. 2308 12/8 U01181 7/3 OAK 8/-
19110 9/3 300L1 9/6 20112111/. N839 15/- UCL82 8/8 0A95 8/6
0887 psi- 30FL1.2 12/6 ECH35 6/6 PABC30 7/6 UCL83 10/- 04210 9/6
6BW6 9/- sold 6/8 E0H42 7/9 PC86 11/6 U941 6/9 04.211 18/6
6BW7 61- 30L15 10/8 201181 6/8 9088 14/7 11942 5/6 0016W 85/-
605 4/- 3094 12/8 201183 8/- P095 12/- 11980 71- 0019 25/-
609 11/- 30912 7/8 EC/184 14/7 9097 8/9 11985 7/- 0022 38/-
6017 12/6 30019 12/3 ECL80 6/8 PC084 5/9 ITP86 9/- 0093 57/-
6011611 32/- 30PL1 10/- ECL82 7/9 FCC,81 7/6 (1989 6/8 0026 0/-
60116 5/- 30PLI3 9/6 ECL83 10/- P0088 11/9 (21,41 7/8 0028 17/8
60W -I 24/- 301%14 19/8 ECL86 9/- PC089 7/9 UL44 23/3 0029 27/6
6E5 6/- 35A5 30/9 EF9 Wm PC0189 13/6 UL46 9/- 0030 18/-
6F1 9/8 35L6GT 7/6 11922 7/- 90980 6/- 11L84 6/8 0036 21/6
6960 4/. 35W4 8/. ELM 3/8 901,82 6/8 (1114 15/2 0041 9/-
697 6/- 3523 18/4 119370 0/- P0084 14/7 UM34 16/10 0042 9/8
6913 6/3 35Z4GT 4/9 2939 3/9 PC986 8/8 13030 9/6 0043 12/6
6923 9/8 35Z5GT 6/6 2940 10/- PCL82 7/- U210 16/4 0044 9/3
6924 11/6 5003 7/- E941 7/- PC1.83 8/9 CUR 11/9 00449119/8
6933 3/6 5011.60T 7/. 2942 11/3 PCL84 5/3 CUR 18/8 0('45 9/-
6350 8/- 53211 14/6 29501412/6 PCL85 8/6 UU9 5/6 0045914 9/-
636 8/- 72 6/6 295012) 1/6 90186 10/- UYIN 10/9 0065 22/8
6270 4/9 78 5/. EF73 6/. PCL88 12/6 UV21 181 0060 25/-
6K70 1/9 80 5/6 2980 4/3 9E245 8/6 UY41 5/6 0070 6/6
6280 4/- 83 15/- 2085 13/- PEN46 4/6 11115 8/8 0071 616
6225 18/6 8502 12/- EON! 64 PL33 16/11 V1184B 12/- 0072 81-
621 9/6 90AG 67/6 EF89 4/9 91.36 VP4 14/6 0073 16/-
6L7GT 4/6 90AV 87/6 2991 8:- 9138 23/8 VP4B 22/8 0074 8/-
6117 12/6 Neu 37/6 2992 2/2 PL81 7/6 1'9130 7/- 0075 8/-
6L18 7/6 90CV 42/- 2987 11/8 PL82 5/6 V923 2/6 0076 8/6
nfi7aT 8/- 9001 16/- 2998 11/3 PLO3 51 VR1.115 5/6 0077 12/-
8928 11/5 150112 16/6 20183 9/- PL84 7/- 911150 5/- 0078 5/-
6070 4/6 18512T 84/11 29184 8/9 PL820 16/4 90170 10/- 0081 8/-
6270 6/- 866A 12/6 E1190 15/2 92481 9/6 W76 3/9 0091M 8/-
6U40T 9/6 5763 7/6 21C32 8/. PX4 9/6 W812 8/- 0082 10/-
GU60 5/- AC6PEN EL32 3/6 PY31 7/6 X41 38/3 0063 6/-
6960 3/9 b/- 2133 7/6 PY32 9/- X6( 10/- 0084 8/6
6V6GT 6/- AZ31 7/- 21.34 10/- PY33 10/- X65 11/- 00139 18/6
6114 4/3 AZ41 7/- 21,37 17/6 PY80 5/9 X66 7/6 00140 19/-
6%5 416 1336 5/6 2138 12/- PY81 5/9 X7611 11/- 00170 9/6
6/30L1 gni BL63 10/6 1E141 7/6 PY82 6/8 X78 26/2 00171 10/6
787 7/6 CL31 12/- 21.42 8/6 PY83 6/8 X79 40)9 00200 10/6
705 10/. 01,33 11/8 EL91 8/9 9388 9/- XD(1.5) 6/6 00201 86/-
706 7/6 CY3 18/2 21,93 7/6 PY800 9/- XFY93 6/6 00203 14/-
7117 5/9 CY31 8/9 21.84 5/6 PY801 10/- X935117/5 OCP71 17/6
787 14/- D15 18/6 2185 9/9 P130 17/6 X8G1.5 6/6 0E912 12/6
7Y4 5/. D43 17/9 EL96 7/9 1116 28/8 1111(1.5) 6/6 '282 12/6
9BW6 18/5 D4.996 6/3 EL91 2/6 318 14/ Y63 5/- T83 15/-
1001 9/6 0041 1.2/3 2195 6/8 1119 7/- 2749 10/6 XA103 15/-
MAL NJICTIFIBBIL DRM1B 131-; 0112211 and DRM3B 15/6; LW7 21/-.
LW15 24/-; RAW 7/11; EMI 5/3; 11;1126/3; EM3 7/9; Itm4 12/9; R95 17/6;
14A86 17/8; 14A97 19/6; 14A100 23/-; 14A124 96/6; 144.163 WM 148130 31/-;
14B261 11/6; FC101 16/9; 1611C 1.1.16.1 8/-; FC31 21/-; 16RD.2.2.8.1 11/-; 1611E.
2.1.8.1 8/6; i8RA.1.1.8.1. 4/-; 18RA.1.2.8.1 11/-; 90116 ei-. FC124 12/6.
ELECTROLYTIC& Can types:32 x 32/450v. 5/9; 50 x 50/350v. 7/-; 64 x 120/360v.;
8/8; 60 x250/275v. 9/6; 100x 400/275, 12/6; 105/2730. 3/-; 200/275v. 4/-; 100 x
300/275, 9/6; Wire -ended types: -8/460 v. 1/9; 161450 v. 2/9; 32/450v. 3/9:
8 x 8/450v. EV.. 16 x 16/450v. 4/-; 32 x 32/350v. 4/-; 8 x 16/450v. 3/9; 32/350, 3/,
BEIDOE RECTIFIERS. 12v./1 amp. 716; 12v./2 amp. 11/6; 12v./4 ainp. 17/-;
12v./6 Milo. 23/-; 6v./2 amp. 7/6; 6v/4 amp. 11/6; 6v./8 amp. 17/-; twin amp.
23/-. Post 1/6 each.
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 life.
Terme of businesic-Cash with order or C.O.D. only. Post 6c1. per item. Orders over
£3 post tree. C.O.D. 3/6 extra. All orders cleared on day of receipt, and C.O.D.
orders by telephone accepted for immediate despatch until 3.30 p.m. Any parcel
insured against damage In transit for only 6d. extra. Callers welcome Mon. -Fri.,
8.30-5.30, Bats. 8.30-1 p.m. Complete catalogue of over 1,000 valves stocked with
resistors, condensers, transformers, volume controls, switches, etc., 6d. post free.

ANOTHER TAPE RECORDER BARGAIN
Mfrs.' end of production Surplus Offer

A 34 gna. Tape Recorder ,flared at the bargain
price of only 15 MIL plus 10, can-. Supplied in
3 Units already wired 311,i tested. A modern
Circuit for quality recording from Mike, Gram
or Radio, ming latest Twin Track Monar-
deck Type 'TD2.
Valve line -up -2986. F.CI.82, 9,518-1. E1A8 and
Silicon Diode. Send (or detailed list -3d, stamp.

Complete Kit OrIltlf`glrle iterlifi below.

BARGAIN PRICE 15 Gns.
2 -tone Cabinet and 811i. Sin. Speaker. Sire 14in. 10m.

Wired Amplifier complete with 4 Valve,, front Panel.
Knobs. etc.
B.S.R. Monardeck Type TD2
Accessories: Mike. Tape. empty Reel, screened Lead and
Plugs. Instructions. etc.

23 10 0 + 5/. Car,
£512 6 + 3/6 Carr.
27 7 0 + 4/6 Carr.

21 0 0 + 21- Carr.

BARGAINS PLAYER UNITS
SINGLE PLAYERS: Carr 4 6.
Model SEPIO 5 gas,
Model 4HF 816/10/, Carr. 7'n.
AlJTOCHANGERS: 4 speed. Cart. 5 -.
Latest Model AT.6 with transcription
arm, head, mono. 9 gm. Steno
10 gm. Antoslim Mode! 96/15/,

RECORDING TAPE
Famous American Columbia
Premier quality tape at NEW RE-
DUCED PRICES. A genuine recoil, -
mended Quality Tape -TRY IT! Brand
new, hoed and fully guaranteed.
Fitted with leader and stop toils.

Standard Double Play
5111.6000- .. 1,2000 31/6
51 in. 9000... 18/- 1.800n. 87/6
710. ladOott... 21/- 2,400ft. 47/6

Long Play Post A Pack.
Sin. 9000... 17/6 per reel 1/ -plus
5fin. 1,20080. 19/6 6/1 ea. for addi-
7in. 1,8000. 98/6 tional reels.
89861AL OFFER. 3in. Message tape,
1500. 3/9; 3In. L.P. 2250. 4/9; 31n.
D.P. 3001t. 51. P. R P. per reel 6d.
TAPE REELS. Mantra' surplus,
2/8; 6310. 2/-; Sin. 2/-: Si,,. 1!8;
Plastic spool containers 5in. 1/9;
ItIn. 2/-; 710. 2/3.

SPEAKERS P.M., 3 ohms. 2}in. EMI.
17/6. Sin. Goodman. 18/6. bin. Rola
17/6. 6in. Mac 18/6. 7111. a 4in. Good -
mans, 18/6. 1310. Rola My, 10in. Elan
25/- 10in. x bin. Goodman, 26/-, 2On.
E.M.L Tweeter. 99/6. 13Iiii. x Sin
E.M.I. 35/..
ENAMELLED COPPER WIRE -Sib. reels
14g -20g, 2/6; 320.28g, 3/-; 30g -34g, 3/9;
260-38g, 4/3; 390-40g, 416. etc.
VALVE HOLDERS-Int. Oct. (M. Nylon
or Ceramic, B70. BOA unakirted. 94, 370,
BOA skirted, I./- each; B7G with Can 1/6;
BOA with (km, 1/9 etc.
KNOBS -Modern Continental types:
Brown or Ivory with Gold Ring. lin. dia.
94, each, lfin. 1/- each, Brown or Ivory
with Gold Centre lin. dia.. 104. each;
11 in. 1/3 each.
LARGE SELE('TION AVAILABLE

TYGAN FRET u ordeni. pat.), 12- 12in.
2 -; 12 loin 3,-; 12 24in. 41, etc.
BONDACOUST Speaker Cabinet Ationstie
Wadding, 12in, vide, may length cut 1/6 0.
4;- yd. =PADDED ANODIZED METAL.
Attractive gilt rinish tin. r, pin. diamond
meek it. Multiples of din. eel.
Max. rise 4h. :ii. 471 phis cam

JASON F.M TUNER UNITS
Designer -anon,...) kits available.
FMT1. 5 gas.. 4 .4133,, 20/-.
FMT2, £7. calves 37/03.
JVT Mercury, 10 gni. 3 valves 251-.
ITV9. £1319'6. 4 valves ma
NEW JASON F.M. HANDBOOK, 2/6
48 hr. Alignment Service. 7/6 phis 20/.

CONDENSERS --Silver Mica. All values
2 pt. to 1,000 pt. Ed. each. Ditto, ceramics
9d. Tub. 430 v. T.C.C.. etc.. .001 mid., .01
and .1.350 v. 9d. .02,1,500 v., 1'-. .26
Htmts 1'6. .5 P.C.C. 1'9 etc., etc'
CLOSE TOL. 3 MICAS. in". 5 pf..50n pf.
8d. 600..500,, ,, 1 -. I 2 pf. 100 pf. 95.
!mil/L.:mu lid. 573 pf.-5,000 pt. 1'6.

RESISTORS -Modern ratings lull range
10 ohms to 10 meghoms. 30% 1-5 w.
8d. ea.. ditto I w. 9d, es... 2 w. 94. ea.
to% J-1 s. 44, cit. 1", Hi -stab. w.
641 ea. below 100 ohms and over

I one. 9d. ,. 1 % 141..1.111.
1/8 ra ivdow 100 ohms 9/- ea.).
WIREWOUND. 25 ohms; to 10K.
5 u 3. to w. j. 6, 15 w.

PRE-SET T V POTS. W,W 25 ohms -50

ElectrOlytia All Types New Stock
TUBULAR CAN TYPES

23'25v.5012 -v. 1 9.8 8 450 v. 4,6
50100v.100 25v. 2;-132 32/275 v. 4/6
81450v.4 350v. 2,3150 50/350 v. 616
16'16 450 v. 5 6160, 250/275v. IVO
32 32 450 v. 66'100-300/275,12/6
Transistor Midge types -all values 1 red.
to 50 mid. 18 ea., 100 mld. 2/-, 12 v.

VOLUME COWPROLS-5K-2 Meg -
ohms, Sin. SPINDLES, MORGA21T2
MIDGET t`11. dia. Guar.
I year. 1.0. LIN. ratios, left Su.,
3/- D.P. - 4 6. Twin Stereo bus
8w. 6 6.

RECORD PLAYER CABINETS
Attractive, contemporary' two-
tone. Size 184 x 135 x ht. 851n.
fitted all acssecories.

2 -VALVE 2 -WATT AMPLIFIER
Twin stage ECL82 with vo! and neg.
feedback tone control. A.C. 200/250 v. with
knobs. etc., ready wired to tit above cabinet,
complete with Bin. Quality Speaker and
0/P Trans., 68/19/6. eittr. 2/6.
Complete Record Player Kit as illustrated.
nc. BSA UA 14 Unit, New reduced price
212'100. Carr.

(WA net £3.3.0
Price

COLLARO STUDIO
TAPE RECORDER KIT
Regret all complete kits of this popular unit now sold
out. Only a few cabinets and Collard Tape Decks reinitin-NO AMPLIFIERS LEFT.

SPECIAL CLEARANCE OFFER 21110.0 Plus 10/- care.
Cabinets 18 a 61 a Bin. with .00-.,01 mounting board and Coll tro Tape Deck as illustrated

Only a few
items are
listed from
our com-
prehensive
stock.
Write now
for full

lists, 3d.

Terms: C.W.O. or C.0.0., post and packing fib. 9c/. 11b.

1/3, 315. 2 3. Stb. 2/9, 10Ib. 3/9, etc.

RADIO COMPONENT

SPECIALISTS Eva=
70 BRIGSTOCK RD., THORNTON HEATH, SURREY
Tel. THO 2188: Hours: 9 a.m.-6 p.m. I p.m. Wednesday
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MAGNETIC

TAPE RECORDERS

MONO+STEREO
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&WEL(E MT)

STUDER 7
THREE -TRACK LJ

STUDER 37
FOUR -TRACK 37

STUDER J

1/6941 ER A 62STUD
Professional "Studio" Magnetic Tape Recorder,
with transistorised amplifiers.
Tape speeds 15 and 7'f" p. s.
Constant tape tension by means of magneto -
electronic control.
Outstanding performance figures, full facilities for
remote control.
Power consumption only 100 watts,
weight only 44 lbs. (20 kg).

EMT WILHELM FRANZ GMBH
WETTINGEN (AG) SWITZERLAND  LANDSTRASSE 85
PHONE: BADEN (056) 60550  CABLES; EMTFRANZ  TELEX: 53682

3
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Through this ICS
3 -way Training Method:

MASTER THE THEORETICAL SIDE
From easy -to -understand courses ! Designed to
teach you the theory of television engineering
quickly and easily.

MASTER THE PRACTICAL SIDE
With the he'p of easy -to -follow illustrations!
Designed to show you how to develop your practi-
cal abilities in television engineering alongside your
theoretical studies.

MASTER THE MATHEMATICAL SIDE
Through a new easy way to learn maths.! Designed
to teach the subject that's so often a headache, but
so essential to anyone in television engineering.

77/ERE/SAN COURSE FOR YOU_

For your career or your own uusmess, courses are available on

Radio and Television Engineering, Industrial Tele-
vision, Radio and Television Servicing, VHF/FM
Engineering. Electronics, Computer Technology and
Programming Electronic Technicians, Servomech-
anisms, Telemetry, Instrumentation, Principles of
Automation and Calculus for Electronics.
And for your hobby, there are practical 'learn as you
build' radio courses as well.
Member of the Association of British Correspondence Colleges.

POST THIS COUPON TODAY FOR FREEHANDBOOK TO: I

ICS Dept. 229, INTERTEXT HOUSE,
PARKGATE RD., LONDON, S.W.I I

NAME

ADDRESS

OCCUPATION AGE 8 63

INTERNATIONAL CORRESPONDENCE SCHOOLS
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MARCONI TF987/I NOISE GENE-
RATORS. DETERMINE NOISE FACTOR
of A.M. & F.M. receivers. A.C. mains
Operation. Stabilised H.T. AS NEW.
Tested, E15, carr. 7/6. SLIGHTLY USED
(but tested), E8/19/6, carr. 7/6.

COSSOR DOUBLE BEAM
OSCILLOSCOPE TYPE 1035

A modern oscilloscope in good working
order. Limited number only. E45.
Carriage 30/-.

AVO WIDE RANGE SIGNAL
GENERATORS

Six turret operated ranges covering
50 Kc/s to 80 Mc/s. For use on standard
A.C. mains. Packed in original transit
cases with accessories. Post-war type
in new condition. E15. Carriage 10/-.

LAVOIE LABORATORIES TS -127/U
WAVEMETER

An American made wavemeter covering
375 to 725 MO. Individually calibrated
charts. Resonance is indicated on a 3in.
square 0 to 200 rnicroammeter. 9in. x

I lin. x 7in., wt. 17 lbs. A beautiful job in
new condition. 43/19/6. Carr. 7/6.

MARCONI SIGNAL GENERATOR
TF-517. Three ranges. 18 to 58 Mc/s. in
2 individually calibrated ranges and 160 to
300 MO. by directly calibrated dial.
A.C. mains operation. As new condition
in original transit cases with instruction
book. E10/10/-. Carr. £1.

HEWLETT PACKARD 205 AG. An
American audio signal generator of the
finest quality. Ranges 20 to 200, 200 to
2,000 and 2,000 to 20,000 c.p.s. Output
is 5 watts. Fully variable attenuator
0 to 110 db in I db steps. Output im-
pedances 50, 200, 500 and 5,000 ohms
CT ungrounded. Input and output
monitor meters. Operation from 110
volts A.C. mains. Electrically ;perfect
but wooden cases may be slightly dam-
aged. E30. Carr. 30/-.

AERIAL KITS. Comprise seven 4ft. aeria
rods. Makes a 16ft. and a 12ft. whip aerial
Includes an aerial base with a ground spike
All contained in a steel tubular containe
with web carrying strap. Ideal for field
day (or fishing). 22/6. Carr. 4/-.

CO -AXIAL RELAYS (Switch Type
78A). Simultaneously switch two sepa-
rate inputs to alternate outputs. 24 volt
D.C. coils (can be hand operated). Size
(approx.) 5 x 3 x 3in. 8/6. Post 2/6.

MOVING COIL PHONES. Finest
quality Canadian with chamois ear -muffs
and leather -covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 22/6. Post 1/6.

SILICON RECTIFIER. 800 P.I.V. The
Modern Marvel. fin. x fin. Can be used
to replace T.V. rectifiers up to 500 mA.
(400 ballast resistor). 7/6.

SANGAMO
WESTON

VOLTMETERS
561. Dual range
0-5 and 0-100 v.
D.C. FSD I m/A.
3in. scale. Retest
manufacture. Ideal
for schools. Com-
plete in super qual-
ity canvas carrying
case, with test
prods and leads.

BRAND NEW. Boxed. 27/6. Post 2/6.

CENTRAL MODEL CT 500
MULTIMETER

D.C. Volts 0 to 2.5, 10, 50, 250, 500, 5,000 120,000
ohms:volt).
A.C. Volts 0 to 10, 50, 250, 500, 1,000 (10,000 ohms
volt).
D.C. Current 0 to 50 microamps, 5 mA., 50 mA.,
SOO rnA.
Resistance 0 to I2K, 120K, 1.2 Meg., 12 Meg -
ohms.
Midscale: 60, 600, 6K, 60K ohms.
Decibels: minus 20 to plus 62 dB.
Neat moulded black case (latest type with
leather carrying strap), size 54 x 34 x I Com-
plete with batteries, test leads, instructions and
fully guaranteed. E4.15.0 P. & P.
SUPER SPECIAL OFFER. 2 6.

RECEPTION SETS R220/R220
Consists of TWO identical receivers in one cabinet. EACH
receiver is complete with 14 modern miniature valves
(3 x 6AK5, I x EF9I, 3 x EF92. 2 x E891, 2 x 12AT7, I x
QS70/20, I x EL91, I x 5U49) its OWN stabilized A.C. mains
power supply and speaker. One fixed frequency between
60-100 Mc/s. depending on crystal used, but ideal for con-
vertion to 72 Mc/s. or 144 Mc/s. BRAND NEW. Price
complete E7/10/0, carriage LI; or individual receiver (less
Cabinet) 13119/6, plus 7/6 carr. Circuit supplied.

ABSORPTION WAVEMETERS
MARCONI TF-643B. Covers from 20 to 300 Mes. in four
plug-in coil ranges. Complete with individual calibratio
charts. Accuracy 1%. Indication is on a 50 mA 21in. pane
meter. In original transit cases. Condition as new C5/19/6
Carr. 7/6.

RCA AR -88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 101 x 114 x 6in. Fitted with rub-
ber feet and 6ft. lead. Ideal for extension speaker CR100,
etc. In original cartons. BRAND NEW. 65/-. Post 5/-.
AR -88 SPARE VALVES. Complete set of BRAND
NEW individually boxed original valves (14), E2/10/..
P. & P. 2/6.
AR -88 VIBRATOR PACKS. For 6 v. operation. Com-
plete with vibrator and OZ4 rectifier. BRAND NEW
in original cartons. 17/6. P. & P. 2/6.

MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999.
Coils 5000 for 24V operation. Tested. (No reset.) each.
P. & P. 1/6. SPECIAL OFFER. 10 for 30/-. P. & P. 5/..

RELAYS. G.E.C. MINIATURE SEALED
M -I095. 67011 2M 28 HID Wire Ends
M-1099. 6700 2M H/D Wire Ends
M-1052. 5,0000 2/CO. Plat Wire Ends
M -I493. 6705 4/CO. Plat 12;6
ALL BRAND NEW and BOXED. Please add postage.

76
7'6

10 -

UNISELECTORS
25 positions, 8 bank double wipers, 50 volt operation.
Ex -equipment and tested. 45'-. Post 2 6.

SEARCH RECEIVER
Type AN/APR4. Covers 38 to 1000 Mc/s. with 3 Plug-in
R.F. Heads. TN 16 (38-95 Mc/s.), TN 17 (74-320 Mc's.) and
TN 18 (300-1000 Mc/s.), Self-contained power supply for
115 v. 50-2,600 c.p.s. Thoroughly reconditioned as new. In
100 per cent, mechanical and operational order. 4100.

PCR COMMUNICATION RECEIVERS
Made by Philips these compact 6 -valve receivers incor-
porate an RF, two IF and a full size output stage for loud-
speaker use. There is a phone jack for moving coil phones.
All sets are in PERFECT WORKING ORDER and give very
fine results on short waves.
TYPE PCR has a self-contained speaker and covers 850 to
2,000, 200 to 550, and 16 to 50 metres.
AS NEW CONDITION L6 19 6
TYPE PCR2 requires external speaker and covers 850 to
2,000, 200 to 550, and 13 to 50 metres.
USED (GOOD CONDITION) E5 19 6
TYPE PCR3. Requires external speaker. Has medium
and two short wave bands. Covers 200 to 550 metres.
2.5 and 7 MO (120 to 43 metres) and 7 to 23 Mt/s (43 to
13 metres). USED (GOOD CONDITION) E8 8 0
CARRIAGE (any type) 10/6.
POWER SUPPLIES. The above receivers require 250
volts HT and 12 volts LT. We will supply any of the above
receivers fitted with a BRAND NEW INTERNAL
POWER SUPPLY for E2 extra. Fully guaranteed ready
for use on A.C. mains.

HEATHKIT & JASON AGENTS.

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2. TEMple Bor 0545
Near Leicester Sq. Station. (Opposite Thorn House)
Shop hours: 9-6 p.m. (9-I p.m. Thursdays). Open all day Sot,clay

MARCONI CRI00/8 MOD. These
receivers are BRAND NEW in original
packing and complete with instruction
manual. S.A.E. for specification. /35.

Carriage £2.

MARCONI UNIVERSAL IMPED-
ANCE BRIDGE TF868. Inductance
from I microH to 100H: -Capacitance
I pF to 100 mFd.: Resistance from 0.1
Ohm to 10 Megohm. Recent equipment
in as new condition. £65.

BC221 FREQUENCY METER
125 kg s. to 20 Me:s.

This crystal controlled heterodyne fre-
quency meter is too well known to need
further description. Those we offer are
complete with correct individual calibra-
tion book and are carefully tested and
guaranteed. Condition is
very good. Carr. 1151/-. £16

MICRO -WAVE EQUIPMENT
TS-I48/UP. AMERICAN SPECTRUM
ANALYSER. Checks frequency of TR
and TB cells, signal generators, local
oscillators and magnetrons. Measures
pulse width, RF spectrum width and " Q "
of resonant cavities. Frequency range
8,500 to 9,600 Mc/s. Internal power
supply for 115 volts 50 c/s. In first-class
condition. 4125.

MILLIAMMETERS
Panel meter 0-I milliamp. Flush mounting
circular. Barrel diameter 24in., outside
diameter 3Zin. Dials are scaled 0-100.
Resistance is 75 ohms. Fe & NFe. BRAND
NEW. 25!.. P. & P. I/-.
Meter Rectifiers (S.E.I.). I mA. 8 6.

GAUSS METERS
American type TS -I 5/AP. Made by Marion
Electric for M.I.T. Radiation Laboratories.
AS NEW. £7 10 -.

AR -88 SPARES
Escutcheons (Windows). 10/6.
Knobs. Medium size. Set of 8, 15/-.
Mains Transformer, 29/6. P. & P. 4/-.
Block Condenser (3 x 4 mid.), 15/,
P. & P. 2:6.

CONSTANT VOLTAGE TRANS-
FORMERS. Input 190 to 260 volts.
50 c.p.s. Output 115 volts at 2 kVA. A
pair of these will give a constant output of
230 volts at 4 kVA. Price EIS each, plus LI
carriage. Two for E30, carriage paid.

HEAVY DUTY BLOWERS
For 200-250 v. A.C./D.C. mains, 300 watts.
With If inch diam. twin " V " shape
outlets. 2 lengths of hose, 4 spare
filters and brushes. Suitable for in-
dustrial use, forges. etc. Brard new,
E4/19/6. Carr. 10/6.

FERRANTI
VOLTMETERS

N S.
0-300 volts. 25-
100 c/s. Moving
iron. 6in. scale.
Fl. mcg. Her-
metically sealed.
grade IN. Made
1955. BRAND
NEW. Boxed
79/6. Post 4 -.

INDUSTRIAL METER. Iron clad. 0 to
300 v. A.C. 50 c.cte3. Moving iron. 6in.
scale. Fl. mtg. BRAND NEW. 59,6. P. 4/-.
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INEXPENSIVE
BASIS OF
A COMPLETE
HI-FI SYSTEM
OR TOP QUALITY
RADIOGRAM

STEREO 55
TUNER AMPLIFIER
CHASSIS

One compact chassis combines AM and
FM tuners, Stereo Control Unit and two
High Fidelity Amplifiers are used

together so that up to 10 watts output
is available. Provision for tape recording
and play back is made with a choice of
inputs for crystal or ceramic pick-ups
including the Decca Deram. The

facilities are also available for use with a
tape deck and its associated pre -amplifier.

PRICE E29 18 0

AF 208 AM FM
CHASSIS

A high quality tuner amplifier chassis
which can be used for the conversion of
an existing radiogram or as the basis for
building a new radiogram or reproducing
system. A system which can include
tape recording and play back as well as
the normal AM and FM radio and record
reproduction.
PRICE E21 4 0

Write for descriptive literature to

ARMSTRONG (Dept. WAC )

Warlters Road, London, N.7. Tel NORth 321 3

Through this ICS
3 -way Training Method:

MASTER THE THEORETICAL SIDE

2

ICS training helps you learn the theory of radio
engineering quickly and easily. All courses-from
basic principles to advanced applications-are
set out for you in easy -to -understand terms.

MASTER THE PRACTICAL SIDE
The successful radio engineer is a man equally
sound in theory and practice. That is why ICS
show you how to develop your practical abilities
alongside your theoretical studies. All training
manuals are packed with easy -to -follow illus-
trations.

MASTER THE MATHEMATICAL SIDE
No radio engineer is complete without a knowledge
of maths. To some, this aspect is a real headache.
But ICS training makes mathematics easier, putting
it in the simplest possible terms.

77/ERE/SAN COURSE FOR YOU!

For your career or your own business, courses are available on :
Radio and Television Engineering, Industrial Tele-
vision, Radio and Television Servicing, VHF/FM
Engineering, Electronics, Computer Technology and
Programming, Electronic Technicians, Servomechan-
isms, Telemetry, Instrumentation, Principles of
Automation and Calculus for Electronics.
And for your hobby, there are practical 'learn as you build'
radio courses as well.
Member of the Association of British Correspondence Colleges.

FO FREE HANDBOOK, POST THIS COUPON TODAY

NAME

I.C.S. Dept. 228, INTERTEXT HOUSE,
PARKGATE ROAD. LONDON. S.W.11

ADDRESS

OCCUPATION AGE 8.63

INTERNATIONAL CORRESPONDENCE SCHOOLS
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VALVES - SUMMER SEASON PRICES
DAF96
DF96 7/-
DL96 7/-
EBC33 5/6
ECC81
ECC82 5/6
ECC83 6/ -

EC F80 10/-
ECH42 8/-
ECH8I 8/-
ECL80 8/-
ECL82 8/6
EF80 6/-
EF86 I0/-

EL41 8/6 PL36 101-
EL84 7/6 PL8I 9/6
EY5 I 8/- PL82 7/6
PCC84 ... 7/6 PY32 12/6
PCF410 ... 7/6 PY8 I ... 7/6
PCL92 I0/- U25 10/-
PCL83 9/6 UCL83 ... 9,6

TRANSISTOR AMPLIFIER
PP/4 E.K.E. Board Type I WT Amplifier.
Isolated 3 Ohm Speaker Output.
Two Good Quality Transformers, each having
!fin. by +in. Stack and Nylon Bobbin. Preset
Volume Control mounted integral; Flying Leads
for 9V D.C. Supply.
Two Input Points with Sensitivities of 10 mV.
and 250 mV. for Full Output.
Distortion >1% at 750 mW. Frequency Response

'80 c.p.s.-8 kc/s. 3 db. rel. I kcjc.
'SIZE: 3fin. x 2fin. x !fin.
'Price: 42/- each nett. Postage 2/6 extra.

!MTP3, E.K.E. 9V POWER UNIT
'A 9 Volt Power Supply Unit to operate any
(Transistor Equipment from A.G. Mains 235/245 V.
Full Wave Bridge, Contact Cooled Rectifier:
Zener Stabilized and Transistor Regulated D.C.

[Output.
Fully safeguarded against all Accidental Shorts or
lOverloads, with no fuses to replace.
iMaximum Continuous Rating 50 mA.
Nylon Bobbin, Impregnated Transformer.
(The whole mounted on plated sub chassis.
ISIZE: 4in. x 2in. x 3in. 45/- each.

TRANSFORMERS
!Auto types -60 watt 15/6 ea., 150 watt 21/9 ea.,
100 watt 52/6 ea. 3 way mounting type, primary
200/250 volts, secondary 30 volts at 2 amps., with
1appings in steps of three up to the maximum
30, 21/9 ea. Mains Standard Primary, 250-0-250
volts, 80 m/a., 6.3 at 4 amps., 5 volts at 2 amps.,
[both tapped 4 volts, 211 ea.
lAs above with 350-0-350 volts, 21/9 each.

GRAMOPHONE UNITS.
BSR TU12 unit, with Mono TC8H cartridge,

13'196.
BSR GU7 unit, with TC8M or TC8H cartridge,

Mono, 14 15/,
BSR GU7 unit, with TO:SS cartridge, stereo, E5/5/-.
Garrard Autoslim, automatic, with GC8 Mono

cartridge, E7/15/..
Garrard Autoslim, automatic, with EV26 Stereo

cartridge, E13/10/-.
Garrard Autoslim, de luxe, with GC8 Mono

cartridge, E11/5/-.
Garrard Autoslim de luxe, with EV26 Stereo

Cartridge, 612.
BSR Monarch UAI4, with TC8 Mono Cartridge,

E.6/6/-.

BSR Monarch UAI4, with TC8S Stereo Cartridge,
17/7/..

BSR Monarch UAI6, with TC8 Mono Cartridge,
16/19/6.

BSR Monarch UAI6, with TC8S Stereo Cartridge,
E7/ 19/6.

AUGUST, 1963

TRANSISTORS & DIODES
TRANSISTORS 0072 8/-
AACD1107 -14/6 20-0074 C72186//_-

...25/-
AFI02 _27/6 007 ... 8/-
AF I 14 ...11/-

00881 /-
AFI 15 ...10/6 0°CC8281M......10811--

AF 116 ...10/- 0083 ... 6/-
, AF117 0C170 ... 9/6

AFI 18 OCI71 ...10/6
AF I 24 ...I0/- TKI000C
AFI25 ..'.10/6 Mixer 9/3
AF126 ...10/- TKI000C IF
AF127 ... 9/6 & 1F2
OC I 6W 35/- 18/- per pair
OCI9 ...25/- TKIOOIC
0C26 ...25/- DR 8/-
0C44 6/- TKIOOIC OP
OC44M ... 9/3 16/- per pair
OC45 6/- TK1002C
0C45M 9/- DR 9/3
0070 ... 6/6 TK1002C OP
0071 5/- I 18/- per pair

TERMS: Cash with Order or C.O.D. Postage
and Packing Charges extra. Single valves 9d.,
Minimum Parcel Post charges 2/-. Please
include sufficient postage with your order.
Minimum C.O.D. fee and postage 3/6.
These Postal Rates apply to U.K. only.
For full terms of business see inside cover of
catalogue. Personal Shoppers 9 a.m. to 5 p.m.
Mon. to Friday, Saturday 10 a.m. to 1 p.m

Matched Pairs
2xOC72 16/-
2x0078 (6/ -

DIODES
Sundry Types

PXA102 4/ -
Red Spot 3/6
White Spot 5/-
XD201 ... 1/ -
Germanium
Diodes
BY100 ...13/-
0A70 3/-
0A79 3/-
2-0A79 6/-
0A81 ... 2/6
0A90 3/-
0A91 3/-
0A95 ... 3/6
OA210 ... 9/6
GEX34 4/-
GEX35 4/-
GEX36 ...10/-

A set of Transistors comprising 1 0C44, 2 OC45,
I OCBID, 2 0081, 32.6 sec.

SET OF AUDIO TRANSISTORS
I x 0081 Driver; 2 x 0081 Matched pair, 15,6.

CHASSIS
Aluminium Undrilled with Reinforced Corner,
available in the following sizes:-
6in. x 4in. x 2fin. 4/6 each
Bin. x 6in. x 2fin. 6/3 each
Oin x 7in x 2fin 7/3 each
2in. x 3in. x 2fin. S/9 each
2in. x Sin. x 2fin. 6/9 each
2in. x Bin. x 2fin. 8/6 each
4in. x 3in. x 2fin. 6/- each
4in. x 9in. x 2fin. 12/ -each
6in. x 6in. x 2fin. 9/3 each
6in. x 10in. x 2 -fin. - I4/- each

All are four -sided --ideal for radio receivers -
amplifiers -power packs, etc.

ALPHA RADIO SUPPLY CO. 103 Leeds Terrace, Wintoun Street, LEEDS, 7

TEST METERS 2,000 OHMS PER VOLT 20,000 OHMS PER VOLT
MODEL TP-10. ReadsMODEL TP-5S. Reads HIGH FREQUENCY A.G.
and D.C. volts opt

mo

1,000;
D.C. current to 500 A; Re-

to
lance to 1.µF; Decibels from
-20 to -I- 36; Output jack
for Audio ineasimemet As
Sim 31 x5 x 11in. 58/19/8.
LAVOIE IIHF WAVEMETER
725 Me/s. Complete with tired(alibi:Mon
clans condition. Battery ape
8 :: 7 in. ONLY ',,t ! : (card

lager up 10 1,000 D.C. at
20,000 ohmsohmsper volt and
ctrer.e.ettt015060000nco;.E.v. D.C.

ci.Apaonir4Xrtoce

0.1 AP; Decibels from -20 to
+36. Size 31 x 51 x 11in.
55/19/8.

MODEL 106. Coverage 375/
Chart. First-

Med and portable, size 11 x
e 76),

PANEL METERS
26 Illicrominps D.C. ..2jiii. Prot.
2cirthulanr,..retier,mia50 m9iuroamopsmiD.C.

amps D.C. 314n
FlInlar micro -

200 millisiips. D.C. 21in. 'Flush.
tutelar, 32/6. 40 amps D.C. 21n,
pro}. circular, 7/6 300 volts A.C.
21in. Flush circular, 061-. 500 volts
A.C. 21in. Flush cireitlar, 25/-.

VOLTMETER

HRO SENIOR TABLE MODEL RECEIVERS. Complete
with 9 coil sets covering 50 Reis to 30 Mcfs. Used, very
good condition, aerial tested. A few late Model 5T with
I.O. valves. 522/10/0, (phis carriage Mt.).- RECORD INSULATION

TESTERS. Read up to 20 mega.
at 500 volts pressure. Over -___

DOUBLE BEAM OSCILLOSCOPE TUBES
Another purchase of Type CV 1596, equiva-
lent to Cossor 09D as used in Oscilloscopes

hauled, and in perfect order.
ONLY 03/10/..

First

30,000 OHMS PER VOLT
MODEL 600. Reads voltages

to 1,000 D.C. at 30,000 ohms

by Cossor (339 series) and Hartley & Erskine
(13 series). Li sted L12.

Brand new in AEI
maker's crates Au (carriage 5/-)

TELESCOPIC AERIAL. 8
sections 30in. open, 5in. closed,
with fin. projection. Chromium

ideal for

A Grade Moving Iron
Instrument with 6in. Mirror
Scale, reading up to 150 volts A.C.
at 400 and 1,200-2,400 cycles.
In substantial Oak case withop

per volt, and A.C. at 15,000
o.p.v.; D.C. current to 12 amps.;

MER1 AN K comp etc
with handset. Non -dial type, but has internal bell.

plated and a variety of
uses. ONLY 1016. removable lid, overall size 8+ x

81- x 51in. Made for the Air
Resiswscs to 60 Megs.; Decibels
from -20 to +56; Incorporates
Internal buzzer for audible
warning of direct greets and
blocking condenser for AF
output measurements. Siassit x sit x 21in. 88/1918.

Ideal for extension or inter -tom. BRAND NEW.
ONLY 30/, (Post 4/-.)
ACOS 39/1' STICK MIKE with screened lead and
table stand. ONLY 32/6. (Post 1/6.)
CRYSTAL DESK MIKE with screened lead and
built-in stand. ONLY 15/, (Post 1/6.)

MINIATURE MOTORS. Ideal
for models. Operates on 5-6 v.
D.C. size If x lain. plus tin.
spindle. Brand new 5/..

Ministry by Everett Edgcumbe,
and in perfect order. Brand
New and Unused. £5 O. O.ONLY
Can also be supplied for 50 cycles,
use either 0-150 or 0-300 volts.

PCR COMMUNICATION RECEIVERS
Manufactured by Pye and Philips. One of the Army's most versatile and
sensitive sets. RF stage and 2 of IF, using 6 British I.O. type valves. Large
180 degrees Illuminated and Calibrated Dial. Flywheel tuning with locking

"Practical Wireless "6 TRANSISTOR PERSONAL RECEIVER. 2 band
printed circuit, etc. Building cost £7.19.6. " Pocket 4 " TRANSISTOR
PERSONAL. Ideal for beginner. Building cost 42'6.

All components sold separately, price lists for either of above, S.A.E.
device. Aerial trimmer. Tone and volume controls. Band switch from
panel jacks for speaker or phones. In black metal case, size 17' L x 8" H x IV
D. Model PCR covers 6-18 Mc/s, 200-550 metres and 850-2,000 metres
and his. internal 5" speaker, 16.19.6. Model PCR2 has similar L & M wave -
band coverage. Short wave 6-22 Mc/s. but no speaker. Used but excellent
condition, E5.19.6. Model PCR3. As PCR2 but has 2 Short Wave Bands,

HETERODYNE FREQUENCY METERS TYPE LM14
Frequency range 125-20,000 ke/a. in 2 band.. This is the United States Navy Model
M the well-known BC.221 Frequency Meter, but has many additional features which
increase its usefulness. Voltage stabilisation circuits _and Crystal control ensure extreme
accuracy and In addition it le fitted with an Internal Modulation switch to allow use as a
Signal Generator. Sine only Sein. :' 8in. St flfin. Full information on request.

2.0-7.0 Mt/s and 7.0-23.0 Mt/s, and Medium Wave Band 190-550 metres,
ONLY 0.8.0. Every receiver aerial tested before despatch. Add 10/6 carr. COSSOR TYPE 1036 DOUBLE BEAM OSCILLOSCOPES. A few only of these modern

scopes, overhauled and in perfect order ONLY MS. Further details on request.
all models. Designed to operate from
bulky EXTERNAL power supply, but any
set can be fitted with BRAND NEW
COMPONENTS INTERNAL PACK for
200/250V a.c. at extra cost of O. S.A.E.
ler illustrated leaflet.

HARRIS ELECTRONICS (LONDON) LTD.
138 GRAY'S INN ROAD, LONDON, W.C.I Telephone TERminus 7937

Please include carriage costs on ALL items. Open until I p.m. Saturdays.
We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross.
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Wilbrfisons
EST.
1921

RELAYS
P.O. TYPE 3003

Built to your own specification
Keen Prices
Quick Delivery
Contacts up to 8 -Changeover

JACK PLUGS
Cylindrical Bakelite screw -on cover, 2 contact,
2/6, post 6d. Large quantities available.

nin. Moving Coil Flush Round
0/1 amp.; 0,1 amp.; 0'5 amp.: 0/10 amp.; 0/20 volts;
0'30 volts; 0'40 volts, all at 35'- each. Post 2/-.

211I. Moving Coil Flush Round
0/1 milliamp.; 0/5 milliamp.; 0/10 milliamp.; 0/20
volts; 0/30 volts; 0,'40 volts, all at 27/6 each. Post 2/-.

RATED CONTINUOUS

G. E. C.

1/6 H.P. 230/240 v. A.C. 1,440 R.P.M.
in h.p. frame. Sleeve bearings. Resilient
mounting making this motor extremely
silent. A special thermal device is
fitted giving complete protection against
over -heating or burnout. Push button
reset. Brand New.
Only 97'6, carriage 10'6.

ea=41111111

LEDEX SOLENOID -DRIVEN WAFER SWITCHES. Operating from 24 v

L. WILKINSON (CROYDON) LTD.

with standard size walcrs. Available in 4 -bank, 14 -bank, 24 -bank, all
1 pole, 11 -way, from 90'-.

LONGLEY HOUSE LONGLEY RD. CROYDON SURREY
Phone: THO 0236 Grams: WILCO CROYDON

and
TaIERelding
THE NEW LEAK "SOUTHDOWN" CABINET
For the finest equipment-the finest cabinet. Here at last

is a cabinet thatrealty does
justice to the
world-renownedLeak Hi-Fiequipment.
Accommodates
any combina-
tion of Leakequipment.
Space saving,
with modernstyling and
unique design,
you will be
proud to ownthe Leak
" Southdown. "
The largest
range of Hi-Fi
equipment in the
North. Demon-
strations with
pleasure.

PART EXCHANGES-HIRE PURCHASE TERMS
The North's Largest Electrical Store

en Cam Radio
1158 New Bridge St.,_Newcastle Upon Tyne 1. Tel: 29866

Through this ICS
3 -way Training Method:

MASTER THE THEORETICAL SIDE
From basic principles to advanced applications,
you'll learn the theory of electronic engineering,
quickly and easily through ICS. That's because
each course is set out in easy -to -understand terms.

MASTER THE PRACTICAL SIDE
ICS show you how to develop your practical
abilities in electronic engineering-alongside your
theoretical studies. It's the only sure way to
success. All training manuals are packed with
easy -to -follow illustrations.

MASTER THE MATHEMATICAL SIDE
To many this aspect is a bitter problem. Even
more so because no electronic engineer is complete
without a sound working knowledge of maths.
But new ICS teaching makes mathematics easier
to learn.

77/ERE /8 AN COURSE FOR YOU_

For your career or your own business, courses are available on:
Radio and Television Engineering, Industrial Television,
Radio and Television Servicing, VHF/FM Engineering,
Electronics, Computer Technology and Programming,
Electronic Technicians, Servomechanisms, Telemetry,
Instrumentation, Principles of Automation and Calcu-
lus for Electronics.
And for your hobby, there are practical ' learn as you
build' radio courses as well.
Member of the Association of British Correspondence Colleges.

POST THIS COUPON TODAY FOR FREE HANDBOOK TO:.

I I CS Dept. 227, I NTERTEXT HOUSE, i
PARKGATE RD., LONDON, S.W. I 1

I
NAME

I

I
ADDRESS

I

I

I
OCCUPAT'ON AGE 8.63

I

INTERNATIONAL CORRESPONDENCE SCHOOLS
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ARMSTRONG RADIOGRAM ADASTRA 3-3 AMPLIFIER 3 Watts

CHASSIS

Armstrong tuner -amplifier chassis are
unique. Each chassis is virtually an AM
Tuner, an FM Tuner, a Control Unit and
Amplifier in one compact unit.
Each has facilities for use with a tape re-
corder and there is a choice of pick-up inputs
on each chassis.
STEREO 12 Mk. 2 E4015(-
8 watts push-pull output from each channel. 16 watts total;
VHF, with automatic frequeucy control. medium and long
bands: A hi-fi system on one compact chassis.
STEREO 55 229/18/ -
Junior version of Stereo 12; 5 watts per channel, 10 watts
total: VHF and medium bands; Inputs for tape, pick-ups
and future stereo radio.
JUBILEE Mk. 2 £28/5/ -
Mono: 8 watts push-pull output: VHF. automatic frequency
control, medium and long bands; Separate tone controls;
Pick-up and tape inputs.
AF208 (ILLUSTRATED) E21/4/ -
An AM/FM Radiogram Chassis 5 watts output covering VHF
and medium bands. Pick-up and Tape Inputs.
All carriage free. Write for free descriptive literature.

BARGAIN SALE PRICES
New boxed VALVES 90 -day guarantee

OZ4 5/- 6872 5/- EB9I 4.- PCL82 10/-
1E5 61. 8K8G 5/- EBC41 8/- PCL84 10/-
155 61- SLOG 8/- EBC81 8/- PL81 10/-
1T4 3/- ON7M 5/- EBF80 91- PL83 9/-
283 2/- OQ7G 61- ECH92 9/- PY33 15/-
854 '7/- 6887 5/- ECH81 9/- FM 7/-
3V4 7/- 6V661 5/- ECL80 9/- PY81 8/-
8Q5 71- 8X4 5/- ECL82 10/- PY82 7/-
6134 6/- 6X5 8/- EF85 6/- 41P25 7/-
613 12AT7 61- EF89 8P41 3/-
6Z4 91- 12AU7 EL32 5/- 8P81 3/ -
SAC? 12AX7 7/- EL84 2/- 1122 7/-
6/1116 4/- 12B117 2)- EY51 9/- UBC41 8/-
OAT6 6/- 12E7 5/- EY86 9/- 1713051 9/-
0BA6 7/- 1288 14/- EZ40 7/- 11BF80 9/-
613E6 5/- 12Q7 5/- 8280 7/- UCH81 9/-
8B W 6 7/- 2515G 9/- EZ81 7'- 11C1.82 113/-
6C4 5/- OSLO 9/- HABC8010/- LICL83 12/-
6D6 5/- 35Z4 5/- HVR2A 5'- 11F89 9/-
086 IV- 954 21- KT33C 8'- U1441 9/-
6Hf DAF96 8!- KV 8 81- 11191 71-
6J5 5/- DF90 81- MU14 71- 11185 7/-
016 51- 0898 8/- PCC84 8/- 1109 7/-
6J7G DL98 8/- PCF80 8/- VR150307/-
6E6 5 - EABC80 8/- PCF82 81- W81 6/ -

FAMOUS MAKES
CAN TYPES

8 600v 9'-
16/600v. 12/-

4/350v. 16/450v. 5/-
8/450v. 82/350v. 4/-
16/450v. 47/450v. 6/6
82/450v. 3/9 5.000/8v. 51- 82F38/360 5/-
25/25v. 1/9 8-8,450v. 3/8 82 ! 821460 6"
28138v. 2'- 8 16,450 3/9 50+50/850 7/-
60124v. 2 - 16 16,450v. 4/3 84+120/860v. 11/6
60:50v. 2 - 32 32/350 416 100 ±200/276v. 1243

NEW ELECTROLYTICS
TUBULAR TUBULAR

1 350v. 2/- 50.350v,5/6
2/350v. 213 100/26v. 2/-

2/3 260126v. 2/6
2/3 500 12v. 31-
3/- 1,000112v. 3/ -

TINNED COPPER WIRE 18 to 22 s.w.g. ! lb. 3,-.
COPPER ENAMEL WIRE /Ib. 18 to 22 s.w.g., 2/9. 24 to 30
s.w.g.. 3/6. 32 to 40 nw.e., 4/6. D.C.C. 28, 34 36 s.w.g.
3/6 2 os.

CRYSTAL MIKE INSERTS. High Output
Miniature size. i4in. dia. w fin
ACOS MIC. 14, insert ltin. dia. x lin

6/6
8/6

ACOS STICK MIKE 39-1 351-
T.S.L. DE LUXE STICK MIKE 251 -

MORSE KEY 4/6: BUZZER 416.
VALVE HOLDERS. EA50 6d. 1312A. CRT. 1/3. Eng, and
Amer. 4. 5, 6 and 7 pin 1 -.
MOULDED int. Oct. or Mazda Oct.. 6d.: 270. BOA. BOG,
BOA 9d. B7G with can. 1/6. BOA with can, 1:9. Ceramic
EF50, BIG, BOA, Int. Oct. 1 -. B7G. BOA cans, 1 - each.
Valve base plugs B7G. BOA. 2 3 each.

C.R.T. BOOSTER TRANSFORMERS
For Cathode Ray Tubes having heater Cathode short
circuit and for C.R. Tubes with falling emission, full
instructions. Mains input, 10,6 ea.
TYPE A. LOW LEAKAGE WINDINGS, OPTIONAL
25"0 and 50", BOOST ON SECONDARY; 2 V. OR

V. OR 8.3 V. OR 10.3 V. OR 13.3 V.
(State tube voltage required.)

HEADPHONES, 4,000 ohms 15 - pair.
HEADPHONES, moving null 100 ohms 10/- pair.
SWITCH Cleaner fluid, squirt spout. 4/6 tin.
SPEAKER -FRET. Gold, Green or Maroon Cloth, 17 25in.,
5:-; 25/35in. 10-. Tygan various doors. 52in. wide from
10/- It.; 28in. wide from 5'- ft. Samples, S.A.E.
Expanded Metal. Gold. 12 12in., 6 -.

ADASTRA 3-3 HI-FI AMPLIFIER
READY BUILT, WIRED & TESTED

A.C. only, 200.250 V. Valves ECL86 and EZ80.
3 ohms quality output. Mallard tone circuits,
Controls: bass boost, treble and volume.
Separate engraved front -panel with de luxe
finish. Quality mains transformer. Stove
enamelled chassis size 6in. x Sin. x 3in.
Bargain Price £4/19/6. Details S.A.E.
" Performs agreeably well."

(The GRAMOPHONE)

MAINS TRANSFORMERS
200/250 AC Post 2/- each

STANDARD 250-0-250, 80 mA. 6.3 v., 3.5 a., tapped
4 v. 4 a.. Rectifier 6.3 v. 1 a. tapped 5 v. or 4v. 2 a. 22'6
Ditto 350-0-350 29'6
MINIATURE. 200 v. 20 mA.. 6.3 v. 1 a 10.6
MIDGET. 220 v. 45 mA.. 6.3 v. 2 a
SMALL. 220-0-220 v. 50 mA.. 8.3 v. 2 a 1716
STANDARD. 250-0-250 65 mA.. 6.3 v. 3.5 a 17/8
HEATER TRANS.. 6.3 V. 19 a - 7/6
Ditto tapped sec.. 1.9 v.. 2, 3. 4, 5, 6.3 v. 11, amp, 8/6
HEATER TRANS. 6.3 v. 45a 10'6
GENERAL PURPOSE LOW VOLTAGE. Outputs
3. 9. 5. 8. 8. 9, 10. 12. 15. 18, 24 and 30 v. at 2 a. 22'6
AUTO TRANS. 150 w. 0. 115 v. 200, 230, 250 v. 22 6
AUTO TRANS. 500 w.. 0, 115, 200, 230. 250 v. 82 6
PARMEKO MAINS TRANSFORMER. Made for
special contract, the ratings can safely be doubled.
Guaranteed 2 years. Primary 0-110-210-230-250 v.
H.T. 300-0-300 v. 50 mA. LT. 6.3 v. 1.8 a. Weight
8 lb. Price 17,6. Post 2'6.
MULLARD " 510 " MAINS TRANS. TO SPEC 38 6

O.P. TRANSFORMERS. Heavy duty 50 mA.. 4,6. Minia-
ture 3V4. etc., 5 9. Small. pentode. 46. Multi -ratio, 716.
Multi -ratio heavy duty push-pull 10 w.. 15/6.
Goodmans heavy duty 10'20 w. OK push-pull. 30-.
Estone ultra -linear OT,ML 10 w.. Spec. for " 510 " 45'-
10 w. matching 12/6.
INTERVALVE TRANSFORMERS. 3 :1, 5 :1. 9'- each.
L.F. CHOKES 15'10 H., 60/65 mA.. 5/-; 10 H. 85 mA.,
10/6; 10 H. 120 mA.. 12/6: 10 H. 150 mA.,
FULL WAVE BRIDGE CHARGER RECTIFIERS. 2, 6,
r 12 v. 1! a.. 8 9: 2 a. 11 '3: 4 a. 17'6.

Free charger circuit.
CHARGER TRANSFORMERS. Tapped input 200,250 v.,
or charging at 2, 6 or 12 v., a.. 1543; 2 a.. 17/6; 4 a.,

22/6. Ammeter 0 to 5 a., 9/6.
AMP. CAR BATTERY CHARGER with Ammeter, Leads,

Fuse, Case. etc,. for 6 v. or 12 v., 69/6. Ready built.

BOOKS (List S.A.E.)
" W.W." Radio Valve Data 6/ -
High Fidelity Speaker Enclosures 5/ -
Valve Transistor, CRT Equivs. 9/6
At a Glance Valve, CRT Equivs. 316
Coif Design and Construction 5/ -
Transistor Sub -Min. Receivers 5/ -
TV Fault Finding 5/-
Mullard Audio Amplifier Manual 8/6
Radio Valve Guide, Books I, 2, 3 or 4, ea 5/ -
Transistor Superhet Receivers 7/6
Practical Radio Inside Out 3/6
Master Colour Code 1/6
Practical Tape Recording Handbook 5/ -
Coil Design and Construction Manual 5/ -
Radio, TV and Electronics Data Book 3/6
International Radio Stations List 2/6
High Fidelity Stereo Gramophone 5/ -
Modern Transistor Circuits for

Beginners 7/6
Principles of Colour TV. (Patchett) I6/ -
Boys' Book of Crystal Sets 7/6
Stroboscopic Disc 33, 45, 78 r.p.m. I/ -
Realistic High Fidelity (Hartley) 5/ -

CRYSTAL DIODES. G.E.C. 2 -; GEX34. 4'-; 0481, 3'-.
Crystal Coils HAX, 3'-; HAXL 3/6; DER2 4 DRX1 2:6;
CRYSTAL SET BOOKLET 1/-. CRYSTAL SET KIT 12/6.

RADIO AND TELEVISION SPARES
All leading makes, volume controls,
etc., line output transformers, etc.,
B.V.A. valves (current and obsolete

types). Send S.A.E. for quotation.

BAKERS
is.ethuit&c.
munikadm RADIOleffinoustin

Quality
Loudspeakers

CHOOSE

THE

BEST

AND

SAVE

POUNDS

2in Stalwart 15w. 45/12000 3Or I 5ohms90/-
2in. Stereo, foam suspension, 15 ohms E6/17/6
2in. Standard H.D. 20 w. 40-14.500 c.p.s.
2in. De Luxe foam, 15 w. 25-17,000 c.p.s. E9110
2in. Bass 25 w. 20-18,000 c.p.s. E12/12/-
2in. Ultra Twelve, 20 c.o.s. to 25 kc/s. f17/10/-
5in. Baker Bass Auditorium. 35 w. Mk. II 218
deal for Bass Guitars.

Details and Enclosure Plans S.A.E.

LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 2/in.
3M.. 4in.. 5in., Tin. 4in.. 15 6 eueb: Sin. 17 6: 80o,
16:6: 10in. 30'-; 12in. 30 -: :15 ohms 35'-1. 10in. bin.
22/6: E.M.I. 8io.. 35 -: Stentorian Tweeter.
T3.59 5 or 150.1 30.-: Crossover CX3000. 30 -; 10in. HF1012,
87 6: Sin. HF812 72 6.
TWIN GANG CONDENSERS - 0-0." Transistor 208 pF and
176 pF. with trimmers and screen. 10 6 each; 365 pF.
miniature. 1; Vrin. Pain. 10 .: 500pF standard with
trimmers, ii-; midget. 7 6: midget with trimmers. 9 -;
500 pF slow motion drive, standard or midget, 9'-. Small
3 gang. 500 pF.. 17.6. Single "0" 385 PE, 7'6.
SHORT WAVE. Single 10 pF.. 25 pF.. 50 pF.. 75 pF.. 100 pF.,
160 pF.. 5 6 each. Can be ganged together. Couplers 9d. each.
TUNING AND REACTION CONDENSERS. 100 pF.. 300 pF.,
500 pF.. 3 6 each. solid dielectric.
CONDENSERS. 0.001 mfd.. 7 kV. T.C.C.. 5,6: ditto 20 kV.
9 6: 0.1 mfd. 7 kV.. 9 6: 100 pF. to 500 pF Micas. 6d.
Tubular 500 v. 0.001 to 0.05 9d.: 0.1 1,-; 0.25 1/8; 0.1'360
v.. 9d.: 0.5.'350 v.. 1.9; 0.01 2,000 v., 1,9; 0.112,000 v.. 3.6.
CERAMIC CONDENSERS. 500 v. 0.3 pF. to 0.01 mid.. 9d.
High voltage pulse ceramics. 100 pF.. etc., 12 kV.. 2 6.
SILVER MICA. 10"., 5 to 500 pF.. 9d.; 800 to 3.000 pF. 1 -:
close tolerance :plus or minus 1 pF., 2.2 to 97 PF.. 1.-;
ditto 1 50 to 815 pF. I 1.000 to 5.000 pF.. I 9.

465-470 Kcis. SIGNAL GENERATOR
Price 15'-. Uses B.F.O. Unit ZA 30038 ready made
with valve 185. POCKET SIZE 29in. 4tin. lin.
Only one resistor to change Full instructions supplied.
Battery 8,6 extra. 69 v. - 14 v. Details S.A.E.

WAVE -CHANGE SWITCHES
2 p., 2 -way. or 2 p. 6 -way. long spindle.. 3 6
3 p. 4 -way or I p. 12 -way, long spindle 3 6
4 p. 2 -way or 4 p. 3-wsy long spindle 3 6
8 p. 9 -way 2 wafer long spindle. 6 6
Wavechange " MAEITS " Wafers available; I p. 12 -way
2 p. 6 -way, 3 p. 4 -way. 4 p. 3 -wave. 0 p. 2 -way. Prices with
oliek spindles, etc.
1 water. 8,6; 2 wafer, 12 6: 3 water, 16'-. Additional
wafers up to 12. 3,6 each.
TOGGLE SWITCHES. s.p.. 2 -: d.P.. 3 6; Avd.t.. 4 -,
Rotary Toggles. s.p.. 3 6: di,. 4 6. Kin. Slide D.P. 3 6.
JACKS. English open -circuit 2 6. closed-circuit 4,6.
Grundig-type 3 -pin. 1'3: Grundig Lead Type. 3'6.
Phono Plugs 1.. Sockets 6d.
JACK -PLUGS. 3.-, Screened 4 -, Grundig 3 -pin 3/6.
BULGIN NON -REVERSIBLE PLUGS and SOCKETS.
P74 2 -pin 4 3: P73 3 -pin 4 6: P194 8 -pin 6/6.
P300 3 -pm 4 -; Mains selector Panel with plug. 1'-.

JASON F.M. TUNER COIL SET, 291-
H.F. coll, aerial coil, oscillator coil, two i.f. transfor-
mers 10.7 Nev., detector transformer and heater
choke. Circuit book using lout 8AM8 2'8.

COMPLETE JASON FMTI KIT
Jason chassis, calibrated dial, tuning gang, 92'12!-,
or complete FMT1 Kit with 4 valves, 96/5/,

COMPLETE JASON FMT2 KIT
with New Jason Cabinet. all components. Power Pack
And 5 valves £10. Or less Power Pack E8/5

48 -HOUR RETURN OF POST MAIL ORDER SERVICE

RADIO COMPONENT
Our written guarantee with every purchase Eases 133 or 68 pass door. S.R. Stn. Selhurst.
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FOR - IMMEDIATE - DESPATCH
Volume Controls

LMIK spindles. M:die:
5K ohms to 2 Meg.
L S 3 -. D.P. 4 6.
Stereo L S 10 6. D.P. 14 6.
Linear or Log Tracks.

80 CABLE Coax
Semi -air spaced ;in.
Stranded core. 6d. yd.
40 yds. 17 6: 60 yds.
Fringe Quality, Air spaced
Losses Cut 50e,, 1,- yd.

CAR AERIAL PLUGS 1 6. Ditto sockets 1/3.
TRIPLEXERS Bands I. II, III 12/6
COAXIAL PLUGS 1 -. PANEL SOCKETS 1/-.
LEAD SOCKET 2'-. COAX. OUTPUT BOXES 4/-.
BALANCED TWIN FEEDER 6d. yd., 80 or 300 ohms.
TWIN SCREENED FEEDER 1'8 yd. 80 ohms.
EXTENSION SPKR. CONTROL. 10 ohm 3!-, 26 ohm 6/6.
TELESCOPIC CHROME AERIALS, 13iu. extending to
43in.. 8 6 each. Coax. Adaptor 1:6.
RESISTORS. Preferred values. 10 ohms to 10 meg.,

' w.. 4d.: ' w. 6d.; 11 w., 811.; 2 w., 1 ,
HIGH STABILITY. 1 w. 2. Preferred values, 10
ohms to 10 meg. Ditto 5"... 10 ohms to 22 meg.. 9d.

5 watt 113
10 watt WIRE -WOUND RESISTORS /6
15 watt /

10 ohms -10.000 ohms
12.5K. to 47 K. 10 w 3/-

I.F. TRANSFORMERS 7.6 pair
485 kc a. Slug Tuning Miniature Can. 2in. in.
in. High Q and good band width. Data sheet supplied.

WIRE -WOUND Pots. 3
WATT. Pre-set Min. TV
Type. All values 10 ohms
to 25K. 3 - ea.; 30K. 50K,
4 -. Carbon 30K to 2 meg..

WIRE -WOUND 4 -WATT
STANDARD SIZE POTS.
LONG SPINDLE VALUES,
50 OHMS to 50K, 6/6;
10011,

TRIMMERS. Compression ceramic 30. 50, 70 pF. 94.;
100 pF. 150 pF. 1'3: 250 pF. 1 6; 600 pF, 750 pF. 1,9:
Philips 0 to 10 pF.. 3 to 30 pF. 1.- each.

1963 RADIOGRAM CHASSIS

Three Wavebands Five Valves
S.W. 16 m-50 m. Latest Mullard
M.W. 200 m.-500 ECH81. EF89. EBC81,
L.W. 800 m.-2.000 r m. EL84. EZ80
12 -month guarantee. A.C. 200-250 v. 4 -way switch.
Short -Medium -Long -Gram. Ferrite Aerial. A.V.C. and
Breathe Feedback. 5 watts, 3 ohm. Chassis 131in.
7ia. high 51in. deep. Glass dial size 13in. - 4in.
horinoatal wording. Two Pilot Lamps. Four Knobs.
Walnut or Ivory. Aligned and calibrated. Chassis isolated
from mains.

BRAND NEW £8.19.6 Carr. 4/6
Matched Speakers Sin. 17/6; 10in. 25/-; 12in. 30 -.

RADIO SCREWDRIVER, 5in., 6d.
Test Prods 2,9 ea. Neosid Trimming tools 1/8
NEON MAINS TESTER SCREWDRIVER, 5/..
SOLDER RADIOGRADE 4d. yd.,

HIGH GAIN TV PRE -AMPLIFIER BAND I B.B.C.
Tunable channels 1 to 5. Gain 18 dB. ECC84 valve
Kit price 29/6 or 49/6 with power pack. Details
6d. :PCC84 valves B preferred).

BAND III I.T.A. -same prices.
Tunable channels 8 to 13. Gain 17 dB.
Set of coils and circuit only. 9B. Band I or LW

PAXOLIN PANELS. iris. 10in. Sin., 2:-.
RECTIFIERS. RMI 5/-; RM2 6 -; RM3 8,-; RM4 10./-;
RM6 10,-; 14A100 101-: 14A1113 10,-; K3B5 5/-.
MINIATURE CONTACT COOLED RECTIFIERS. 260 v.
50 mA.. 716; 250 v. 60 mA.. 8/13; 250 v. 85 mA., 9i6; 200
mA.. 21i-: 300 mA.. 27 6: Full Wave Bridge 260 v. 75
mA.. 101-: 120 mA., 15'-. Silicon 250 v. 450 mA., 10/,
SELENIUM RECT. Popular type. 300 v. 86 mA., 5/-.
COILS. Wearite "P" type, 31- each.
OSMOR MIDGET " Q " type. adj. dust core, from 4/-
TELETRON D.W.R. L. and Med. T.R.F. with reaction,
4 -; Medium only DR. 3:6.
FERRITE ROD AERIALS M.W. 8/9: M. and L., 12t6.
FERRITE ROD AERIALS. L. and N. for transistor circuits,
10 - each.
FERRITE RODS Sin. - lin. 3:-. Bin. 3'-.

AMAX CHASSIS
CUTTER

The cutter consists of four parts; a die, a punch, an Allen
screw and key.

tin. 14/6 *in. 18/- 2in. 34/3
fin. 14/6 n. 18/6 24 in. 37/9
tin. 15/6 20/- 2iin. 44/3

I in. 18/- in. 20/6 sq.din..

15/9 in. 20/- I in. sq. 31/6

18/- in. 2216 28/-

- PHONE
ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled.
4 sides, riveted corners, lattice fixing holes, 2lin.
aides, 7in. :. 4in.. 4.8; Sin. . 7itx, 5:9; Ilin. ... Yin.,
619; 13in. ,: Sin.. 8'6; 14in. . llin., 1016; 15in.
14in., 12 6.
ALUMINIUM PANELS. 18 s.w.g. 12in. ' 12in., 4 6
14in. 9in.. 4 -; 12in. - Bin. 3 -: 10in. , Fin.. 2 3:
Sin. t' 6in.. 2 -.

H.F. CHOKES 2 8. Osmor QC1
T.R.F. COILS A/HF. 7,-; pair HAX 3,-; HAXL 3,6:
REPANCO DRR2 DRX1 216. Purple Cores lin. 6d.
ALADDIN FORMERS and cores. ;in. 8d. tin. 10d..
0.3in. FORMERS 5937 or 8 and cans TV1 or 2, tin. sq.
x 21in. or ;in. sq. 1 :in.. 2,- with cores.
SLOW MOTION DRIVES. Epicyclic ratio 6-1, 413.
SOLON IRON, 25 w. 200 v. or 230 v.. 24,-. 65 w. 29,-.
A.N.T.E.X. PRECISION sub -miniature iron. 200 or 240 v.
29/6. Stands for A.N.T.E.X. irons 12 6 extra.
Spares in stock for above irons.

EAGLE 4 TRANSISTOR PUSH-PULL
AUDIO AMPLIFIER Size 3 x I x tin.
Powerful ready built miniature push-pull amplifier with
output transformer. 4 transistors. Ideal for use with
record players, intercoms. or " BABY ALARM."
Complete with full instructions and circuit.

PRICE 47/6 9 v. Batt. 2 6. 2 in. SPEAKER 15/-
Xtal Mike insert. 6/6.

MAINS DROPPERS. Midget. With adj. sliders.
0.3A. 1.000 ohms, 5,-. 0.15A. 1,500 ohms. 5/-.
0.2A. 1,200 ohms. 5 0.IA. 2,000 ohms. 5/-.

BARGAIN SINGLE PLAYER KIT 2001250 v. A.C.

£5.15.0 post 5/ -
WITH 2 -STAGE AMPLIFIER 3 -WATT

2 -VALVES UCL82, UY85,
HIGH -FLUX Sin. SPEAKER.
4 -SPEED E.M.I. TURNTABLE,
16, 33, 45, 78 R.P.M.
CRYSTAL PICK-UP FOR L.P./STD.
RECORDS, 7in., 10in., 12in.

(less cabinet)

ARDENTE TRANSISTOR TRANSFORMERS
D3035. 7.3 CT: 1 Push Pull to 3 ohms for 0072
D3034, 1.75:1 C.T. Push Pull Driver for 0072
D3058, 11.5:1 Output to 3 ohms for 0072. etc
D167, 182:1 Output to 3 ohms for 0072, etc 12/-
D239. 4.5:1 Driver, tin. lin. tin 10/-
D240. 8.5:1 Driver. :in. lin. 10/-
ARDENTE TRANSISTOR VOLUME CONTROLS.
VC1545, 5K or 1 meg. with switch dia..9111.. 5/3.
VC1760. 5K with switch. dia. .7in.. 10/6.
DEAF AID EARPIECE Xtal or magnetic, 7/6.
SUB -MIN. JACK and PLUG. 3.6 pair.
MIKE TRANSFORMER 50:1. 3 9.
P.V.C. CONN. WIRE. single or stranded. Id. yd.
TWIN P.V.C. FLEX. 2 amp.. 4d. yd.
SLEEVING 1 or 2 mm.. 2d.: 4 mm.. 3d.; 6 mm., 5d. yd.
Bib Cutters 3 6. Neosid Trimming Tools 1 9.
Panel mounting fuse -holders 2 - Fuses 60ma to 5a. 5d.

FERRODYNAMICS
AMERICAN " BRAND FIVE " PLASTIC

RECORDING TAPE
Double Play 7in. reel. 2.400ft. 42 -

I
Spare Spools

Sin. reel. 1.200ft. 251- 3in. 1/6
4in. 2/ -

Long Play 7in. reel 1.800ft. 35i- Sin. 2/-
5,in. reel, 1,200ft. 23,6 5fin. 2/-
5in. reel. 90011. 18,8 7in. 2/6

Leader Tape
Standard 7in. reel. 1,200ft. 25 - .4/8

5in. reel. 8005t. 16 - SplicerTapa3i-

7in. Metal Reels 1B. "EASYSPLICE" Tape Splicer 51-.

The "INSTANT" Bulk Tape
Eraser and Recording
Head Demagnetizer

200/250 v. A.C.

1.111111111111111111111111

11111

1111111111111111111111111111

3 51- Leaflet S.A.E.

EXPERTS ANSWER ALL'ENQUIRIES

SPECIALISTS
OUR ONLY ADDRESS

337 WHITEHORSE ROAD
WEST CROYDON

Telephone
THO 1665

P. & P. charge I I-, Full List, I /-, C.O.D. 2/- extra. (Export welcome. Send remittance and extra postage, no C.O.D.)

9/8
9/8
9/8

- US - TODAY
BUILD YOUR OWN
RECORD PLAYER

AND

SAVE

POUNDS

Famous Autochange or Single Player units supplied
with Brand New 2 -tone Portable Cabinets 17 "15 '. 81 -in.
Strong carrying handle. gilt finish clips and hinges.
As used by Famous Make for 20 gns. models. Ready
cut-out motor board 14 13in. Front baffle with 7 4in.
high tlue loudspeaker and 3 watt 2 valve UY85. UCL82
2 -stage amplifier ready built on metal chassis 12 3
Win. Quality 3 ohm output transformer, low hum
level circuit. Volume and Tone controls, 2 -core safety
mama lead. All items fit together ceriectly. Special
instructions enable assembly in 30 minutes. only
5 wires to join: 12 month written guarantee. Available
separately or package deals as below:

AUTOCHANOER KITS Complet, -as above.
B.S.R. Monarch - ' Z11/100 P.P. 5/ -
Collars 211/1510 P.P. 5/ -
Garrard £12/5/0 P.P. 5/

SINGLE PLAYER KITS Comp -as above. l

Garrard nuts atop/start 217 '5/0 P.P. 5/ -
E.M.I. auto stop/start 21115/0 P.P. 5/ -

OR SEPARATELY
Cabinet with cut and board 23/24 p.p. i5'
Amplifier with 7 Sin. veal:, 23/17/8 P.P. 3//

AUTOCHANGERS
B.S.R. 0A14 £65/0 V.P. ,i;
Garrard Autoslim 26117/8 P.P. 3/'

SINGLE PLAYERS
E.M.I. ants stnp/start 251.0/0 P.P. 3/,
Garrard SRP10 2511010 P.P. 3/,
E.M.I. (separate pick.up) 23/7/6 P.P. 3/,

TRANSCRIPTION UNITS :?tereo/Mono
Garrard 4HF 21810/0 P.P. 5/ -
Philips AG1016 212/5/0 P.P. 5/ -
Garrard ATO 210/10/0 P.P. 5/ -

BARGAIN
B.S.R. Autoehante UA12

StercoiMnon £7/1010 P.P. 316
Replacement sapphire sty:i available from .. 513
Replacement Xtals from 15/-: Stereo from ... 31/6

" 6 + 1 " TRANSISTOR RADIO
First-class components to make a 8 -transistor 2 -wave-
band superhet chassis. Ideal for portable or table
radio. All parts including BVA transistors, ferrite
aerial, printed circuit, 81in. ,. 2in., but EXCLUD-
ING speaker and cabinet. 35 ohm output. Simple
instruction 1/6 (free with kit,.
Speakers 35ohm, 7 . 4M.. 21 -. £4.5.0Sin., 1743: SIM.. 15/8.

NEW MULLARD TRANSISTORS
0071 6/-; 0081 D 7/6; 0C44 8/ 9 ;0C171 10/6 ;
0072 7/6; 0081 7/6; 0C45 8/6; AFI 17 9/6.
Sub -miniature Electrolytics (15 v.) I mfd.
2 mfd., 4 mfd., 5 mfd., 8 mfd., 16 mfd., 25 mfd.,
30 mfd., 50 mid., 100 mfd., 2/6.
Diodes 0A81 3/-; GEX34 41..

W EYR AD
TRANSISTOR SUPERHET TRANSFORMERS. COILS,
PRINTED CIRCUIT AND FERRITE ROD AERIAL.
Long and Medium Wave Aerial-RA2W with CAR
AERIAL COIL, on Bin. rod, sin. diameter, 20110,
tuning 12/6
Oscillator Coil P50/1AC, 17130 tuning 5/4
1st and 2nd I.F. Transformers -P50 ICC, 470 KC'.
4in. diameter by tin. high, ea. 5/7

.

3rd I.F. P50/3CC diode detector 6/ -
Driver Transtormer-LFDT4 6/ -
Printed Circuit-PCAL Sine Olin. x Sfin. Ready
drilled and printed 9/6
Jackson " 00 " gang 208 + 176pF, with trimmers 10/6
Volume Control 5K D.P. 4/8
35 ohm Speakers. 3f in. 1518, 51n. 1713, 7 x 41n 21/-
Wavechange Switch 316
Set of 8 Mullard Transistors and diode 42/6
Constructor's Booklet with full details 2/-
3 ohm Output transformer OPT1 10/6
Details S.A.E.

B.B.C. 2 TRANSISTOR + DIODE
M.W. and L.W. Radio. Kit 22E: Earpiece 7'6; Battery
2 3. Circuit and Details 6d. Real performance. Ideal
beginners. Schools etc.
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R.S.C.
LEICESTER
32 High Street

(Half day Thurs.)

Post Orders to R.S.C. (M 'Ltd., 5 County Arcade, Leeds, 1. C
Post Terms. C.W.O. or C.O.D. No C.O.D. under
Postage 2 9 extra on orders under £2. 4 6 extra underTrade Supplied. Personal Shoppers to any oY Branches below.
£5 unless carr. stated.

BIRMINGHAM
6 Gt. Western Arcade

(Opp. Snow Hill Stn.)

(No half day)

SC
SHEFFIELD HULL M'CHESTER LIVERPOOL LEEDS BRADFORD

13 Exchange Street 51 8-10 Brown Street 73 Dale Street 5-7 County .Massa) 56 Morley Street.1 mi., iron LI, onus, Arcade, Briggate,
Castle Market Bldgs.) Savile St. (Market Street) SOL 8 ofic.. I..' Leeds, 1

(above Alhambra)
Halt day closing Thursday) (No half day) 61. SW,. Half day Wed. No halt day. Halt day Wed.

Only 3 pairs of soldered AUDIOTRON HI-FI TAPE RECORDER KIT
Build a high quality recorder in the £70 class for only

251-7 Can be OR DEPOSIT £2.13.9
assembled in

I hour and 12 monthly payments of 44'-.
Cash price if settled in 3 months.

INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR
THE AUDIOTRON HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
7 , 4in. LOUDSPEAKER. Reel of Best Quality TAPE. Spare Tape Spools, a
Portable Cabinet, size approx. 14+ x 115:: elm., finished in durable and attractive
duo tone Policrome and connection diagram for wiring amplifier to trauscriptor.

FEATURES INCLUDE,
* 3 SPEEDS * FREQUENCY RESPONSE 50-11,000 c.p.s. * SWITCHED
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED * OUTPUT
4 WATTS * MAGIC EYE RECORDING LEVEL INDICATOR * 3 MOTORS.
Fast rewind * TAPE MEASURING AND CALIBRATING DEVICE * TAKES
FULL 7in. DIAMETER REELS OF TAPE * NEGLIGIBLE HUM * ENTIRELY
EFFECTIVE AUTOMATIC ERASURE. Send S.A.E. for leaflet.

HI-FI 10 WATT AMPLIFIERS
BRAND NEW CARONED
MANUFACTURERS'T DISCONTINUED 7.19.6
MODEL. A REMARKABLE OPPORTUNITY. Carr. 4/6.
Push-pull output. Latent high efficiency Milliard valves.
Dual separately controlled inputs fo. mike and gram.
Separate bass and treble controls. High sensitivity. Output
for 3 ohm or 15 ohm loudspeaker. Guaranteed. tested and
in perfect working order. For 200-250 A C mains

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). Q Triode Ileptode
F/changer is used. Pentode I.F. and double Diode Second
Detector delayed A.V.C. is arranged so that A.V.C. din
tortion Is avoided. The W. Ch. Sw. incorporates Gram.
position. Controls are Tuning. W. Ch. and Vol. Output
will load most Amplifiers requiring 500 mV. input depending
on Ae. location. Only 250 v. 15 mA. H.T. and L.T. or
6.3 v. 1 amp. required from amplifier. Size of unit approx.
9-6-71n. high. Send S.A.E. for illustrated leaflet. Total
building cost of 24/15/-. Point-to-point wiring diagremil
and instructions 2/6.

CRYSTAL MICROPHONES. Rand type 14'9. Hand of
Desk R.T.C. we. Acos Mie. 45 29/9. Mix 39 Stick 39/9
BM stick with table stand 59/9.
LINEAR TAPE PRE -AMPLIFIER Type LP/1. Switched
negative feedback equalisation. Positions for Record

Ifin., 7lin. and Playback. EM84 Recording Level
indicator. Designed primarily as the link between Collaro
Tape Transcriptor 81111 high fidelity amplifier but suitable
almost any Tape Deck. 9 085. Send S.A.E. for leaflet.

LINEAR L45 MINIATURE 4'S W. QUALITY AMPLIFIER.
Suitable for use with any record playing unit and most
microphones. Neagtive feedback 12 D.B. bass and treble
controls. For A.C. mains input of 200-250 v. 50 c.p.s. Out-
put for 2/3 ohms speaker. Three miniature Mullen] valves.
Sirs only 6 x 5 x gym high. Chassis fully isolated from
mains. Guaranteed 12 months. Only 65.19.6

OrDeposit 22/ -and 6 monthly payments
of 22/.. Send S.A.E. for leaflet.
EXTENSION SPEAKERS, in handsome, walnut veneered
cabinets. All etandard 2.3 ohms. fif in. 29/9. gin. 3519.
CARY irmantsvgas. Ml. Sensitivity 2,000 ohms 'ter
volt. AC. and D.C. 54'-. A10. Basic meter, sensitivity
156 microamp. A.C. and D.C. ranges. 24/11/6. 020.
Sensitivity up to 10,000 ohms per volt A.C. and D.C.
26'10/-. TM K50(1 30,000 ohme per volt. A.C. and D.C.0949'6. tend S.A.E. for leaflet.

STOCKISTS OF ARMSTRONG
CHASSIS, GOODMANS, W.B.
and FANE SPEAKERS, LINEAR,
LEAK, VERDIK, ROGERS, and
DULCI AMPLIFIERS.
CASH OR H.P.
THE SKYFOUR T.R.F. RECEIVER
A design of a 3 -salve 200-250 v. A.C. uwius l.. gild M. wave
T.R.F. receiver with selenium rectifier. It employs valves
6K7. SPILL 6V6 and is specially designed for simplicity
in airing. Sensitivity and quality are well up to standard.
Point -to -Point wiling diagram, instruelione. and parts list
1/9. This receiver ea» be built for a maximum of 2449/6
including veneered walnut cabinet.

R.C.A. 20 -WATT RE-
ENTRANT SPEAKERS.
Matehieg for 3, IS. 200
and 600 ohms only 4 GNS.

TRANSISTOR SALE
Mallard 015,1 3/9, 0C43
4111, OCl4 4/11, OCT/
4/9, 0081 4/11. 00171 8)9.
Ediewan XA101, XB102,
XA112, X11113, XB104,
XC1OIA 3/9 ea. Postage dd.
for up to 3 Transistors.

JASON F.D. TUNER
Type FMT1. All parts in-
cluding Dial, Escutcheon,
Punched Chassis &Valves
Power supply required
180 v. 25 mA. and 6.3 v.
1.5 a. 2419/6
Type FMT2 8 Gns.

HEAVY DUTY KIT
6/12 v. variable charge
rate up to 6 amps.
Consisting of Mains
Trans., F.W. (Bridge),
Selenium Rectifier, 0-7
amp. meter. Variable
Charge Selector. Fuses,
fuse - holders, panels,
plugs and circuit. Only
59/9. Post 4/6.

CHARGER
TRANSFORMERS

200-230-250 v. 50 c's.
0-9-15 v. a
0-9-15 v. 2 a 25'9
0-9-15 v. 3 a 16'9
0-9-15 v. 5 a 19'9
0-9-15 v. 6 a 23 9
0-9-15 v. 8 a 28 9

EX GOVT. SELENIUM RECTIFIERS in /9
12 v. 15 amp. F.W. (Bridge). Only 'of

EX GOVT. SMOOTHING CHOKES
60 mA. 10 h. 400 ohms 3111. 100 mA. 10 h. 100 ohms 619.
160 mA. 10 h. 100 ohms 10/11. 120 mA. 12 h. 100 ohms 9/9.
200 mA. 6-10 h. 100 ohms 11/9. 250 mA. 6 h. 50 ohms 1019.

ACCUMULATORS 2 v. 16 A.H. New ex Govt.
8 x 4 x 2fu. 619 each. 3 for 15/,

R.S.C. BATTERY TO MAINS CONVERSION UNITS
Type BM1. An all -dry battery eliminator. Size 81 x 41 x tin. approx. Completely
replaces batteries snooty 1.4 v. and 90 v. where A.C. mains 200-250 v. 50 c/a. is available.
BMW& for all boatel, portable receivers requiring 1.4 v. and 90 v. Tine includes latest
low consumption types. Complete kit with diagram 39/9 or ready for use 46/9.
Type BM2. Size 8 x 5+ x 2iin. Supplies 120 v. 90 v. and 60 v. 40 mA. and 2 v. 0.4 a.
to 1 amp., fully smoothed. THEREBY COMPLETELY REPLACING BOTH !LT.
BATTERIES AND L.T. 2 v. ACCUMULATORS when connected to A.C. mains supply
200-250 v. 50 c/s. SUITABLE FOR ALL BATTERY RECEIVERS normally using
2 v. accumulator.
Complete kit with diagrams and instructions. 49/9 or ready for use 59/8.

POWER PACK KITS. Only 19/11. Fully smoothed H: r. output of 230 v. 60 nsA. and L.T. supply of 6.3 v. 1.5 amp.
Consulting of Double Wound Mains Transformer 230/250 v. 50 e.p.s. A.C. primary. Selenium Rectifier. Smoothing
Choke. Double Electrolytic Condenser. A111111iDit1111 Chattels and Circeit.

DERBY 26 Osmaston Road
New branch opening late IDLY

SENSATIONAL STEREO OFFER
Complete kit of parts to construct a 3+3 watt good quality
stereo amplifier providing realistic reproduction. Suitable
all stereo pick-up heads. Ganged vol, and tone controls.
Pre-set balance. For 200-250 v. A.C. mains only. Fully
irritated chaasis. A ANS.
Or including Stereo Head 19/9 extra. '0 Carr. 4/6.

R.S.C. STEREO TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ8I, FAX
83, BOC83, 01.84,
EL84. Separate
bass and treble con-
trols giving "cut"
and "boost." Sen-
sitivity 50 mV., 5
watts high quality
output on each
channel. Can be
used as straight 10

watt amplifier. Contnds. Stereo/Monaural switch. ganged
volume, ganged treble, ganged ham and balance.
Outputs for S ohms speakers. Point-to-point st aNs.
wiring diagrams and instructions. Illustration,
full wiring details and priced parts list 1'9.
Assembled and tested 69/6 extra. Carr. 7/9

ACOS GP67-213 HI-FI Crystal Cartridges with sapphire
stylus. Standard replacement for 1:amt.1, B.C. R. and
Collar°. Only 16/9. Acne Stereo,'Monattnil 39/9. Ronette
St et eo/Monarual 59/6.

R.S.C. 3 WATT GRAM AMPLIFIER KIT
All parts to construct a very compact, highly sensitive
amplifier suitable for any type of single or autocluings
player. Size 12 x 21 x 2fin. Chassis is isolated. Mains
transformer for 200-250 v. S.C. mains. Out-
put for 2-3 ohm speaker. Volume and tone 39/9
control with matins twitch. ONLY

GLIM MINIATURE 8 WATT GRAM AMPLIFIERS. For
200-260 v. 50 c.p.s. A.C. mains. Overall size only llf
2* x 21in. Fitted Vol. and Tone Control with mains switch.
Designed for use with any kind of single player or record
changer unit. Output for 2-3 ohms speaker. Guaranteed 19
months. Only 59/6.

SELENIUM RECTIFIERS
L.T. TYPOS
2/6 v. 1 a. H.W 1/9
6/12 v. I a. H.W.- 2/9
Following F.W. (Bridge)

3(11
6/12 v, 2 a 6111
6/12 v. 3 a 9/9
6/12 v. 4 a. 12/3
6/12 V. 5 a. 14/6
6/12 v. 6 a. 15/6
612 v. 10 a 25/9
6/12 v. 15 a 3519

H.T. types H.W.
120 v. 40 mA..... v
250 v. 50 mA..... 8/
250 v. 60 mA.. 4
260 v. 80 mA.. 6
250 v. 250 mA..... 11/
*intuit cooled
250 v. 60 mA. H.W. 5/11
250 v. 70 mA. H.W. 7/11
250 v. 50 mA. F.W.

(Bridge) 8111

R.S.C. Battery Chargers Ift. Kits for 200-230-250 v. 50 cis. A.C. Mains Guaranteed 12 mths.
ASSEMBLED
CHARGERS

BATTERY CHARGER KITS
Consisting of Mains Transformer,
F.W. Bridge, Metal Rectifier,
well ventilated steel case. Fuses,
fuse -holders, grommets, panels,
battery clips and circuit. Carr.
2/9 extra.
6v.or12v.I amp 22/9
As above with ammeter 28/9
6 V. 2 amps 19/9
6 v. or 12 v. 2 amps 25/9
6 v. or 12 v. 2 amps 35/9

(inclusive of ammeter)
6 v. or 12 v. 4 amps., with
variable charge rate selector
and ammeter 52/9

CHARGER AMMETERS
0-1.5 a., 0-3 a., 0-7 a 8/9

6-12v.la.lessmeter27/9
6-12v. 2 amp. Fitted
Ammeter and selector
plug for 6 v. or 12 v.
Louvred metal case,
finished attractive ham-
mer blue. Ready for
use with mains and
output leads. Double
Fused. 49Ia Carr.
Only / 3/9.

6-12 v. 3 amp.
with variable charge
rate selector and ani-
mater, 5919.

ASSEMBLED 6 v. or 12 v.
4/5 amps.

Fitted Ammeter and variable
charge selector. Also selector
plug for 6 v. or 12 v. charging
Double fused. Well ventilated
steel care with blue hammer
finish. Ready for use with
amine and output lead.

69/9 Carr.
Or Deposit 13/3 sad 5
monthly payments of 134.
As above but for 6 amp.
charging. 4 GPIS. Carr.
5/- or Deposit 16/- and
5 monthly payment. of 18/-.

D.C. SUPPLY KITS. Suitable for electric train..
Consists of mains trans. 200-250 v. 60 c.p.s. 12 v.
lamp. selenium rect.(F.W. Bridge); 2 him -holders,
2 !us., change direction switch, variable speed
regulator, partially drilled steel cane and circuit.
Very limited number, 29111.

VALVES : Full range at really competitive prices.

HEAVY DUTY SELENIUM RECTIFIERS.
24 v. 20 amp. Full wave (bridge). 49/9
Brand new,

R.S.C. POWER PACKS, 200-250 v. A.C. Com-
pletely enclosed In louvred enamelled mac, 8 x 51 x akin.
Output fully smoothed 250 v. 60 mA. and 6.3 v. 2 a. 39/9.

R.S.C. BABY ALARM or INTERCOMM. UNIT KIT
For 200-250 v. A.C. mains. Includes all parts, diagrams
and instructions. High sensitivity. Completely safe.

Controllable at
either end.
Housed In two
cabinets of
pleasing deetan
89/6. ('-arr.
Or assembled sad
tested 8 gas.
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R.S.C. A10 30 WATT AMPLIFIER
HIGH FIDELITY
ULTRA LINEAR

PUSH-PULL
OUTPUT

SIX VALVES. RPM, EF86 ECC83.
807, 807, 0Z34. Tone Control Pre -Amp.
stages are incorporated. Sensitivity
is extremely high. Only 12 millivolt
minimum input is required for full
output. THIS ENSURES THE SUITA-
BILITY OF ANY TYPE OR MAKE OF
MICROPHONE OR PICK-UP. Separate
Base and Treble controls give both
" lift " and " cut " with ample tone
correction for long plaYing records. An ext ra,inpni elth associate sd. control is provided
so that two separate inputs such at " mike " and aural, etc., can be simultaneously applied
for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY
OF 300 v. 201nA and 6,3 v. 1,5 A. FOR A RADIO FEEDER UNIT. Price in kit form
with easy to follow wiring diagram.
ONLY Or factory built using latest EL34 output velem and with 12

11 Gns mouths' guarantee.
DEPOSIT 33/3 and 9 monthly payments of 33/3.

14 GM. TERMON ASSEMBLED UNITS.

Protective Cover 1919. Type 807 output valves are used with High Quality Sectionally
Wound output transformer specially designed for Ultra Linear operation. Negative
feedback o120 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response 2- 3 D.B. 30-e0,000 c/s.
Tone Controls ±12 D.B. at. 50c/e+ 12 dab, to - 6 D.B. at 12.006 c/s., hum and noise
70 D.B. down. Good quality reliable components used. Chassis finish blue hammer.
Overall sine 12 x 9 x Ole, approx. Power comumptiou 150 watts. For AC. males 200-
'250 v. 50 cis. Output for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE
CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS, IDEAL
FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC
ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, etc.. etc. We can
supply Microphones, Speakers, etc., at keen cash prices or on terms with amplifiers.
EXPORT ENQUIRIES INVITED.

LOUDSPEAKERS. 29in. to 18in., at keen prices. 12in. ti.S watt 3 ohms 29,11.
10 watt 12,000 lines 3 ohms or 15 ohm. 59/9. TWEETERS. ILA. 3 ohms 1911.
R.A. 15 ohms 2519. W.B. 15 ohms 31/9. Fane 15 ohms, Pressure type 13/15/-.

R.S.C. BASS/20 GUITAR AMPLIFIER
Designed to give powerful amplification of any Bass Instrument. Fitted Heavy Duty 15in.
25 watt. Loudspeaker with specially constructed voice coil assembly to withstand heaviest
loads. Cabinet (War 21 x 24 x 1139in.) is of plensi rig appearance and covered in contrasting
tones of grey Vynair and Rexine. High Fidelity amplifier unit is titled so that controls are
in top of cabinet. Controls are Bass, Treble, Vol 1, Volume 2, and mains switch. Twin
Jack input sockets are provided. Robust construction. Built to highest standards. For
100-250 v. AC. mains. Incomparable value al only
Or Deposit 53i- and 11 291 Gnsmonthlypayments 53i . 2 . Carr. 17/6.

R.S.C. AS 4-5 WATT HIGH GAIN AMPLIFIERS
A highly sensitive 4 -valve quality amplifier for the home, .quall club, etc. Only 50 milli-
volts input is required for full output so that it is suitable for use with the latest high
fidelity pick-up heads in addition to all other types of pick-ups and practically all unskee.
Separate Bass and Treble controls are provided. These give full long playing record
equalisation. Hum -level is negligible being 71 D.B.
down. 15 DLL negative feedback is used. H.T.
of 300 v. 26 mA. and L.T. -of 6.3 v. 1.5 a. is available
for the supply of a Radio Feeder Unit or Tape Deck
pre -amplifier. For A.C. mains input of 300-250 v.
50 c/s. Output for 2-3 ohms speake- Chassis is not
alive. Kit is complete in every detail and includes
fully punched chassis (with baaeplate) with the blue
hammer finish and point-to-point siring diagrams
and instructions. Exceptional value at only 54115/ -
or assembled ready for use 25)- extra, plus 3/li car-
riage. Or deposit 22/- and five monthly payments of 22/- for assembled unit.

R.S.C. TRANSFORMERS Fully Guaranteed. Interleaved 9, hupregnated.

MAINS TRANSFORMERS. Primaries 100;230 v. 50 e/s.
FULLY SHROUDED. UPRIGHT MOUNTING.
250-0-250 v. 60 mA., 6.3 v. 2a., 0-5-6.3 v. 1a. 2A-3-3in, 17/11
150-0-250 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a 27/11
000-0-300 v. 100 red., 6.3 v. 4 a., 0-5-6.3 v. 3 a .. 27/11
300-0-300 v. 130 mA., 6.3 v. 4 a. °A., 6,3 v. 1a For

Mullard 510 Amplifier 33/9
350-0-350 v. 100 mA., 6.3 v. 4 a., 0-5.6.3 v. 3 a. 33/11
425-0-425 v. 200 mA., 6.3 v. 4 a., c.t., 5 v. 3 a. 55/-
426-0-425 v. 200 oil., 6.3 v. 4 a., 6.3 v. 4 a., 5. v. 3 a 59/9
450-0-450 v. 260 mA., 6.3 v. 5 a., 4 v. 3 a. 69/9
TOP SHROUDED DROP -THROUGH TYPE
260-0-260 v. 70 mA., 6.3 v. 2 a.. 0-5-6.3 v. 2 a. 17/9
250-0-250 v. 100 mA., 6.3 v. 3.5 a 19/9
250-0-250 v. 100 mA., 6.3 v. 2 a., 6.3 v. 1 a 21/9
350-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a 18/11
250-0-250 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v, 3 a 26/9
300-0-300 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 28/9
300-0-300 v. 130 mA., 6.3 v. 4 a., 0-5-6.3 v. 1 a ,
- suitable for Mullard 510 Amplifier 29/9
330-0-350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 28/9
350-0-350 v. 150 mA., 6.3 v. 4 a., 0.5.6.3 v. 3 a 29/9
425-0-425 v. 200 mA., 6.3 v. 4 a., 5 v. 3 a 55'9
MIDGET CLAMPED TYPE. Primaries 200-250 v.
250-0-250 v. 60 mA., 6.3 v. 2 a., 29 x 29 x 2,9n. .  12/9
250 v. 60 mA., 6.3 v. 2 a., Size 29 x 29 x 21in. .  11'9
FILAMENT TRANSFORMERS 12 v. 1 a. 7/9
6.3 v. 1.5 a 5/9 6.3 v. 3 a. 8/11
0,3 v. 2 a. 7/6 6.3 v, 6 a. 17/9

12v. 3 a. or 24 v. 1.5a 17/9
AUTO (Step UP/Step Down) TRANSFORMERS
50-80 watts 110-120 v./230-250 v. 13/9
150 watts 110-120 v./200-250 v 27/9
230 watts 110-120 v/200-250 v. 3919

W.B. "STENTORIAN" HIGH FIDELITY P.M. SPEAKERS,
10F1012, 10 watts rating. Where a really good quality speak-
er at a low price is required, we highly recommend this unit
with an amazing performance, 24/7/6. ' Please state
whether 3 ohm or 15 ohm required.

BASS REFLEX CABINET. Designed for above speaker.
Acoustically lined, and ported. Polished walnut veneer
finish. Size 18 x 1/ x 10in. Strongly made. Handsome
appearance. Ensure superb reproduction for only 613/19/6.

R.S.C. All 12-14 WATT AMPLIFIER
HIGH FIDELITY

PUSH-PULL ULTRA
LINEAR OUTPUT

" BUILT-IN "
PRE -AMP STAGES

Two input sockets with associate.1
controls allow mixing of " inike '
and gram, as in A.10 High sensitivity.
Includes 5 valves: ECC83, ECC83, EL84,
E154. E7,61. High Quality sectionally
woutel Oritput transformer specially
designed for tntra Linear operation
and reliable small condensers of current manulwa rue. IMO \ I lit AL CONTROLS
FOR BASS AND TREBLE " Lift" and "Cut." Frequeacy respat, 3 U.B. a0.
30,000 cis. Six negative feedback limps. Hum level 60 D.B. down. ONLY 13 millivolts
INPUT required for FULL OUPUT. Suitable for use with all makes arid types of pick-
ups and ruicroalemes. Comparable with the very best designs.
Fur STANDARD or LONG PLAYING RECORDS. Fur MUSICAL INSTRUMENTS stick as
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 inA. and
6.0 v. 1.3 a. Fot supply of a RADIO FEEDER UNIT, Size approx. 21,:0x 7in. For A.C.

. 200-350 v. 50 cis. Output err 3 and 15 ohms speakers. Nit is complete to last nut.
Chassis is fully punched. Full instils/lions and point-to-point wiring 2 nne
di:rarer. supplied. (Or factory built 51/6 extra) ONLY

Carr,

required louvred metal covers with 2 carrying handles east be supplied her 18/9. TEEMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and)) monthly payments of 24 9. Send S.A.E.
fur illustrated leadet detailing ready -to -assemble Cabinets. Speak, Microphon, clit.
with cash and credit terms

R.S.C. BASS -MAJOR 30 -WATT GUITAR AMPLIFIER
A Muni -Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups.
Incorporating two 12in, heavy duty 25 -watt high flux (17,000 lines, loudspeakers with 2in.
diameter pole pieces (total flux 220,000 linem. Designed for eMetently handling more than
lull output of amplifier at frequencies down to 25 c.p.a. One speaker has an aluminium
speech coil and dual cone to extend frequency range up to 17,000 c.p.s.
Heavily made cabinet of convenient size 24 14in. has an exceptionally attractive
covering in two contrasting tones of Vynair. For 200-250 v. 50 c.o.s. A.C. mains operation.
EMINENTLY SUITABLE FOR BASS GUITAR AND ALL OTHER MUSICAL INSTRU-
MENTS. Four jack socket inputs and two independent vol. controls for simultaneous connec-
tion of up to four instrument pick-ups or microphones.
Separate bass and treble controls providing more than adequate ' Boost or "Cut."
Level frequency response throughout the audible range.

391 Gns. Carr. 17/6
Or DEPOSIT 34131- and 12 monthly payments of
3.3:9/11.

Superior to units at twioe the cost. Send S.A.E. for illustrated leaflet.

R.S.C. JUNIOR GUITAR AMPLIFIER.
5 -watt high quality output Separate
bass and treble " cut " and " boost "
controls Sensitivity 15 m v. Two high
impedance inputs. 10in. loudspeaker.
Handsome strongly made cabinet (sine
14 x 14 x 7in. approx.) finished in attrac-
tive and durable polychrome. 200.350
A.C. maim operation 422 /9 Cerr.
Send S.A.E. to leaflet.wrsae/ 7/6.
Or DEPOSIT £1 and nine monthly ear-
menti of £1.

LINEAR TREMOLO/PRE-AMP. UNIT
Designed for ietroducing the Tremolo
effect to any amplifier fitted with a reserve
power supply point for smoothed 11.T. and
6.3 v. AC. This applies to practically all
amplifiers of our manufacture and to those
of several other manufacturers. The unit
plugs into power supply point and any
input socket of amplifier. Controls are
Speed (frequeucy of interruptions),
Depth (for heavy or light effect). Volume.
and Switch. Three sockets are for 2 input.
and Foot Switch. Only 4 Gns.

R.S.C. SENIOR 14 WATT GUITAR AMPLIFIER.
High-fidelity push-pull output, Separate bass and treble " cut"
and ' boost" controls. Twin separately controlled inputs so
that two instruments or " mike ' and pick-up can be used at
the same time. Two loudspeakers are incorporated. a 12in. high
flux 14 -watt bass unit and a 6 x 4in. elliptical for treble. Cabinet
is well made and finished as Junior Model. Size approx. 18 018 x
sm". 16 Gns. Or DEPOSIT 37/- and 5 monthly payments
Only 37/-.

Carr. 10/, Send S.A.E. for leaflet.

OUTPUT TRANSFORMERS
Midget Battery Pentode 66.1 for 384 etc. 4/6
Small Pentode 5,0000 to 30 4/6
Standard Pentode 5,0000 to 50 5/9
Standard Pentode 7,0000 to 36/ 5/9
Push pull 8 watts EL84 to :10 8/9
Push pull 8 watts EL843 to 150
Push pull 10-12 watts 6V6 to 30 or 150 16/9
Push pull 10-12 watts to match 6V6 to 3-5-8 or 13 17/9
Push pull EL84 to 3 or 150 10-12 watts 17/9
Pooh pull Ultra Linear for Holland 510, etc. 29/9
Push pull 15-18 watts, sectionally wound 61.6,

ET66, etc., for 3 or 110 23/9
Push pun 20 watt high -quality sectionally wound,

EL34, 6L6, KT66, etc. to 3 or 050 fully shrouded 47/9
MICROPHONE TRANSFORMERS
110,1 High quality, clamped 6/9
110:1 High quality Mu metal screened 8/9
SMOOTHING CHOKES
250 mA., 5 H., 1000 11/9 80 mA., 10 H., 3500 5/6
150 mA., 7-10 H., 250011/9 60mAJOH.,4000 4111
100 mA., 10 H., 2000 8/9 larop.O.Mit.T.tyPe 8/6

AUDIOTRINE HIGH FIDELITY SPEAVER SYSTEMS
Designed to provide a
smooth frequency response
from 40-20,000 c.o.s. con-
sisting of 12in. 12,000 line
15 ohm speaker. Crossover
Unit and Tweeter. Highly
recommended for use with
any High Fidelity Ampli-
fier. 10 Watt Unit
34119/6 or Deposit 11/3
and nine monthly pay-
ments of 11/3. 16 Watt
Unit 97/19/6 or Deposit
17/3 and nine monthly
payments of 17/3.

B.S.R. MONARDECK TAPE DECKS
Speed Me. per sec. As fitted to most leading make Tape
Recorders. Brand New 36119/6. Carr. 5/-. Suitable
Portable Cabinets to take Deck and Tape Amplifier 39/9.

LOUDSPEAKERS DI CABINETS
Mi. 10 WATT. Walnut Veneered. Cal, 1,,-i size 15 x 15 x 8iu.
sperm. High quality 12in. 10 war 12.000 line Speaker.
3 oluns or 15 ohms. 54/19/8. Cart. - Or Deposit 11/3
and nine monthly payments 11/3.
Olin. 20 WATT. High Quality
15.000 line 1/speaker 15 ohms in
Cabinet finished as above. Size
18 x 18 x 81n. 37/19/6. Carr.

7/0
or Deposit 17/9 and 9

monthly payments of 17/9.
30 WATT Heavy Duty

High Flux Speaker. Suitable
for BASS GUITAR. Cabinet
24 x 21 x 15in. Heavy construc-
tion, covered in attractive
Rexine and Vynair in two con-
trasting toms of grey. Only
190 GNS. Or Deposit 37/6 and 12 monthly payments 37/01.
15in. 50 WATT. 14,000 line speaker with 3 in, diameter
speech coil, 15 ohms Impedance, iu Substantial Twrettrue
Rexine and Vynair covered cabinet of pleasing appearance.
Acoustically lined. IDEAL FOR BASS GUITAR. Size
30 x 24 x 16in. approx, ONLY 29 Gus. Or Deposit
33/15/- and twelve monthly payments 50/-.
R.S.C. STANDARD BASS REFLEX CABINET. For 12111.

loudspeakers, acoustically lined :del )soled. Size 30i x
-4in. x 13in. Beautiful walnut vestry finish. Especially
recommended for use with Speaker
system below, 35119/6. Set of four
logs can be supplied with brass
ferrules for 19/8.
AUDIOTRINE CORNER CONSOLE
CABINETS. Strongly made.
Beautiful polished walnut veneered
finish. Pleasing design.
JUNIOR MODEL, To take up to
Sin- speaker. Size approx. 20::
11 x Bin. Only 49/9i
STANDARD MODEL. To take
up to 10in. speaker. Size e7
18 x lain. 24/11/9.
SENIOR MODELS. To take up te
12in. speaker and with Tweeter
cut-out. Size approx. 30 x 20 x
I5in. (Recommended for use with
Andiotrine speaker system). 7 gar.
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We are pleased to announce that all Stern's products are now
available from CLYNE RADIO LIMITED

12 SUFFOLK HOUSE, GEORGE STREET, CROYDON Tel: MUN 3250

THE
" ADD -A -DECK"

INCORPORATING GARRARD  MAGAZINE "
TAPE DECK and the MATCHED MODEL IIF/G2P
PREAMPLIFIER. Supplied on ONE CHASSIS
is, illustrated) READY FOR USE.
PRICE: lneinding GARRARD MAGAZINE
and a 4M. SPOOL DOUBLE PLAY
TAPE (Carr. & ins. 10/- extra). 18 GNS
Provides_ complete tape recording facilities and
designed to replay through the pick-up sockets
01 the standard type of RADIO RECEIVER. o.
an AMPLIFIER. ham which harpy first-class
reproduction is Ublained. It consists of a Twin
Track Deck connected to the 'Preamplifier and operate, .,t
Sain./sec. speed. providing up to I hour 10 lulus. playing time.
Onirneeds connecting to the mains supply and pick-up sockets.
Very simple to operate and easily installed in a cabinet, only four fixing screws being I

required.

STERN'S INTER-COMM. or BABY ALARM I

A small versatile I no employing the new MI L -
LARD ECI,86 valve anil designed to provide two
(or three) wad conversation up to extreme distances.
Operates from A.C. mains 200 to 250 volts and as
in all our designs only new high-grade and guaranteed
components are incorporated. PRICES-MASTER
UNIT and ONE EXTENSION.

PARTS £6.17.w AND TESTED esASS .o.oKIT OF IN EMBLED

The equipment consists of a MASTER UNIT, size
only 84in. x Pain. x gin. and ONE EXTENSION
(a second extension may be added at any tinsel.
The Master Unit incorporates switching and power
supply and with the chassis completely isolated from the mains to opera 3 11, .1,...111te
safety. Attractively presented in eases covered in quality leatherette.

.0.1 ., =min= mmi oomm.  , 1 mom .1 I

A small Amplifier of genuine high quality perform- I

:ince. Incorporates MULLA RD EC1,86 Valve,
..,parate BASS and TREBLE controls and produces
up to 3 watts undistorted output.
KIT OF CA.1 0.0
PARTS
ASSEMBLED E6.0.0- and TESTED

Perfectly suited for Portable Installations for which C. 3i 1.3
purpose we oFfer ... PORTABLE CASE 23/10/, the
AMPIAFIER (Kit) and 8 . Sin. SPEAKER (ED. All
for £9. Alternatively with ASSEMBLE D AMPLI-
FIER £10. C. & I. 5/ -
The ease quoted above will accommodate some 4.m.eeil
Single Record Units. A larger model for autochatiger
is available for extra 10/-. With this Equipment a
COMPLETE PORTABLE RECORD PLAYER CAN

Stereo Amplifiers
MULLARD "10 !-10" STEREO AMPLIFIER
A HIGH FIDELITY DESIGN PROVIDING UP TO
10 WATTS 'per channel: SUPERB REPRODUCTION.
FREQUENCY RESPONSE FLAT TO WITHIN 3db
Gout 3 cis !co 60 Ke. sat 50 mW.
TOTAL HARMONF DISTORTION AT 10 WATTS.
0.1 `!,,.
PRICE:
(a) ASSEMBLED AMP- (b) A complete KIT 220.0.0
LINER (us dowtrat,,li I £24-0-0 I.7/6 of PARTS Inc
Built to the highest technical standards and presented strictly to MULLARD'S Speeifiea-
tion. Two specially designed GILSON ULTRA LINEAR OUTPUT TRANSFORMERS
with 20% taps are used.
We can also supply the assembled MAIN AMPLIFIER only for operation with our DUAL
CHANNEL PRE -AMPLIFIER: this provides for a more versatile Installation and is
essential if a low output Pick-up is to be used When ordering specify lonilspeaker
impedance.

(a) THANNHE EASSEMBLEDPRE-AMP MAIN AMPLIFIER and ASSEMBLED DUAL
£3422CL

£27.0.0(b) KIT of PARTS for both tnits
Si. I. 10 11

THE "MONO -GRAM"

be built for £14.
I

PLESSEY 15in. P.M. LOUDSPEAKER
Ex 13 13.C.

A high quality 15in. loudspeaker, handling 20 watt: of audio. Suitable for
use in public address systems where considerable power is handled, or as
a bass reproducer in dttal or triple loudspeaker systems where full use can
be made of the low fundamental resonance and smooth response.
Impedance .. 15 ohm, at 400c/s.
Dia. of pole piece 2 inches
Power rating .. 20 watts
Flux density .. 12,000 lin,

Total flux ..

Frequency range
Nett weight

Bass resonance
185,000 Maxwells
25 C.P.S.
20 C.P.C. to 5 Kr/s
251105.

12 gns. ran 3, las la ' - I

RECORD PLAYERS
THE COLLARO "JUNIOR" 4 -spud single Player with separate
crystal pick-up
GARRARD Model SRPIO Single Record Player fitted with high output
crystal] pick-up
THE NEW GARRARD " AUTOSLIM " 4 -speed Autoetranger with
crystal pick-up
GARRARD ' AUTOSLIM DE LUXE 4 -speed Autochanger, incor-
porates transcription Pick-up Arm
THE COLLAR() " COO " 4 -speed Antochanger milt with Studio " 0 "
pick-up
B.S.R. Model UA14. a 4 -speed Mire( Autochanger with crystal
pick-up
The new GARRARD Model 4HF High Quality Single Record Player
fitted with the late.st ,T. P. A. 13 pick-up arm and D.C.S. crystal Cartridge
PHILIPS Model AG1016. A 4 -speed Player which can be operated both
manually and automatically. Suitable for Mono or Stereo operation
Carriage and insurance 011 each above 5/- extra.

MULLARD DUAL CHANNEL PRE -AMPLIFIER
A four Val, design for both STEREOPHONIC and
MONOPHONIC operation. Operates equally well with
any make of Amplifier requiring input of lip to 250 in/v.

KIT OF PARTS

ASSEMBLED and TESTED

£12.10.0
£15.0.0

THE "TWIN THREE" STEREO
AMPLIFIER ASS.418141E,rfor D £9.0.0

(Una'. it Ins. 7/6 extra)
Rased on a recent design by WILLARD LTD.
is ideally suited for use in PORTABLE RE-
CORD PLAYERS for which purpose we offer a
specially designed Case:
It incorporates MULLARDLLARD ECL86 Valves, separate BASS a 1111
TREBLE CONTROLS and produces up to 3 watts per channel. Frequency response is
40 c/s to 33 1(146, size lllin. x Mn. x sin.
To construct a STEREO PORTABLE RECORD PLAYER we Offer:-
A,,.rubled AMPLIFIER with two ROLA Sin. a 51n. LOUDSPEAKERS and PORTABLE
ASE ter £16',1M (Carr. & Ins. 7/6 extra).

"TUDOR" STEREO AMP-
LIFIER PRI" aSLY £15.0.0Pkg. Ct Carr. 7/iii

,a1 tined shelf mounting _Amplifier
designed to provide high quality stereo-
phonic and monophonic reproduction.

Each channel provides a rated output of 0 watts 'cal for 111011op11010,' operation apprn s. 1.2
watts Is produced. Separate BASS and TREBLE CONTROLS. The Cabinet is finished in
Mack crackle. Size 14 x 8 a 4in. Send for full specifications.

MULLARD FOUR CHANNEL
MIXING UNIT

Self -powered Cathode Follower. output. In-
corporates two inputs for CRYSTAL MICRO-
PHONES, one for CRYSTAL P1CK-UPS and
a fourth for Radio or Tape.
KFP OF
PARTS E8.8.o ASSEMBLED

al.e, I L 1

for one input matched for moving coil in ribbon mike 211.7/-

8 INCH TYPES
GOODMANS AX1ETTE "
W.B. HF.816
WHARFEDALE " SUPER

10 inch TYPES
GOODMANS AXIOM 10 "

£3.10.0 I " B' Model firl°16HARFEDA LE * GOLDEN
£5.9.1

£6.10.0 I ARMSTRONG
£11.8.0 I

RADIOGRAM CHASSIS

£6.19.6
FULL RANGE IN STOCK. ALL PRO -

HIGH FIDELITY LOUDSPEAKERS BY
GOODMANS, WHARFEDALE and W.B. STENTORIAN

A few reciiiiiiiiended examples:
12 INCH TYPES

GOODMANS" AXIOM 201 -
15 watts
GOODMANS "AXIOM 301"

£10 7 0

20 watts £14 10 0
W.B. Model IIF1214 15 watts £10 5 6
WHARFEDALE "W12/138- £10 15 0
WHARFEDALE "Super 12/

£7 17 5 RS/DD" £17 10 0

£5 5 7
65 19 6

£6 14 2

BB 11
£7 0 0

£16.17.6 I

£12.12.0 I

ARE YOU PLANNING TO INSTALL HI-FI ?
AND UNCERTAIN OF, THE, TYPE OF EQUIPMENT TO USE-OUR WIDELY
EXPERIENCED TECHNICAL STAFF WILL WITH PLEASURE PUT FORWARD

I

RECOMMENDATIONS.-STATE TYPE OF INSTALLATION CONTEMPLATED
and APPROX.,. PRICE LEVEL. CREDIT SALE TERMS are available on all Equip-
ment overall

FULLY DESCRIPTIVE LEAFLETS are readily available-please advise Heins of
interest and enclose S.A.E.

VIDE AM and FM RECEPTION.
Model STEREO 12 Mk 2. £40.5.010 watts (illustrated)

waattreseasarstwasanassaalellteteln

"AA" 
)'he most complete chassis ever produced, combines
AM and FM Tuners, a Stereo Control Unit and two Ilh;h Fidelity Amplifiers in one
compact unit, provide a total of 10 watts for both mono and stereo. Other teatimes in -
elude: inputs for tape recording, play back, pick-ups and stereo radio (should this come
about): sipioate wide range lam 111111 treble controls and balance control. £21.4.0Model STEREO 85 £29.18.0 Model AF208

5 Watts 5 Watts £20.8.0Model JUBILEE Mk. 2 £28.5.0 Model I'VE VHF TUNER
8 Watts A ..elf -powered tuner tit outstanding deaign-- ss. iittst heeler

sisis .... asaai iis.*
LEAK and QUAD AMPLIFIERS

LEAK. -11112 PLUS" POWER A NI 1'1.1E1 Ell with the "P01.2,1'£31.10.0
ONE PLUS " PRE -AMPLIFIER 14 watts rated output
LEAK, " TI.2.6 PLUS " with the " POINT ONE PLUS " PRE-AMPLI- £37.16.0FIER 28 watts rated output
LEAK." STEREO 20 " POWER AMPLIFIER with the" VARISLOPE E55.9.0
STEREO" PRE -AMPLIFIER. -..22 watts (11 watts per channel)
QUAD II. POWER AMPLIFIER with QUAD II CONTROL UNIT £42.0.013 watts output
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POSTAL ENQUIRIES and
MAIL ORDERS to Dept. W.W.
STERN RADIO LTD.

6-12 TUDOR PLACE,
TOTTENHAM COURT ROAD

LONDON, W.I.
TEL. MUSEUM 6128/9.

DEMONSTRATION
STERN RADIO LTD.

109 FLEET ST., E.C.4.

TEL. FLEET ST. 5812 3
Open: 9 a.m. to 6 p.m.

SAT. Close I p.m.

and SHOWROOMS at
PREMIER RADIO

23 TOTTENHAM COURT
ROAD, LONDON, W.I.

TEL. MUSEUM 3451/2
Open: 9 a.m. to 6 p.m.
THURS. Close I p.m.

"Model HF G2R" PORTABLE
TAPE RECORDER For Only

(Original Price £33) 22 GNS
(Carriage and Ins. 10/- extra.)
INCORPORATES THE LATEST GARRARD
"MAGAZINE" TAPE DECK and MATCH-
ING AMPLIFIER. Based on the successful
MULLARD TYPE " A " DESIGN and
specifically developed to operate the GAR-
RARD DECK. PRICE INCLUDES THE
GARRARD TAPE MAGAZINE and 4in.
SPOOL OR DOUBLE PLAY TAPE. A
Twin Track Recorder operating at 3Iin./see
providing up to 1 hour 10 mins. playing
time. The outstanding features being excel-
lent performance and simplicity of operation.

Incorporates EXT. SPEAKER SOCKET, also operates
as independent amplifier (or direct reproduction from

P.U. Mike or Radio tuner. Weighs only 22M. WE ALSO
OFFER DECK and AMPLIFIER CONNECTED, TESTED. FOR

IMMEDIATE OPERATION, 19 gas. Carriage and Ins. 10/- ex. INCLUDES SPEAKER.
tape magazine and 4in. Spool of Double Play Tape. Comprises a complete tape recorder - - - --
chassis ready for easy fitting into cabinet. Microphone 25/- extra. STEREO TAPE

I PRE -AMPLIFIER
MULLARD 3 -VALVE PRE -AMPLIFIER

TONE CONTROL UNIT
Designed mainly for the STERNIMULLARD range
of monophonic Power Amplifiers, but also suitable
for any Amplifier requiring an input signal up to
250 mV. Five inputs, Including one equalised for
replay direct from high impedance tape head, and
one for low output magnetic pick-up. Output for tape
record. Separate Bass and Treble controls. High Pass
Filter 20 to 160 c/a Low Pam Filter 5 to 9 Kc/s.
Power requirements 250 v. at 6 mA., 6.3 v. at 0.8 amps. Totally enclosed case silver
hammered. Size 111 x 44 x 4in. Front panel. Polished perapex in choice Black or
white. 0.0.0 (Care. & BSEMBLED £13.13.0KIT OF PARTS 5/- extra.) ,t TESTED

MULLARD'S 2 -VALVE PRE -AMPLIFIER
TONE CONTROL UNIT

Employing two EF86 valves and designed to
operate with the Mullard MAIN AMPLIFIERS
but also perfectly suitable for other makes.
* Equalisation for the latest R.I.A.A. characteristic.
* Input for Crystal Pick-ups and variable reluc-

tance magnetic types.
* Input (a) Direct from High Imp. Tape Head. (6) From a Tape Amplifier or Pre -Amp-

lifier.
* Sensitive Microphone Channel. Wide

(C
range BASS and TREBLE Controls.

ASSEMBLED
KIT OF PARTS £6.6.0 5/- extra.) AND 19.10.0

MULLARD " 5-10 " MAIN AMPLIFIER
For use with MULLARD 2 or 3 valve pm -amplifiers with
which an undistorted power output of up to 10 watts
le obtained. SPECIFIED COMPONENTS AND
MULLARD VALVES including PARMEKO MAINS
TRANSFORMER and choice of PARMEKO or
PARTRIDGE Output Transformer. 11 0.0.0COMPLETE KIT (Parmeko Ofput trans))

ASSEMBLED AND TESTED £13.10.0
ABOVE INCORPORATING PARTRIDGE OUTPUT
TRANSFORMER £1/13/-lextra. (Carr it Ins. 6/6 extra.)

MODEL CR3/S
TAPE RECORDER
MODEL CR3/S incorporates the
HF/TR3 Mk. II Tape Amplifier (des-
cribed below) and the Collar:, "Studio"
Twin Track 3 -speed Deck operating
at I /in., 3/in., and 71in. speeds. Com-
plete with microphone and 3,20ft

KIT OF PARTS £33.8.0

ASSEMBLED A TESTED £43.0.0
(Carr. A Ins. 15/- extra).

* 
I Model STP-1. For use with current TRU-

VOX, BRENELL or COLLAR() "STUDIO -
and track Stereo Decks. Incorporates

Ferroxcube

Oscillator, 4 -speed Equalisation Signal I cm el Meter and
Includes separate Power Unit.
KIT OF PARTS 122.0.0 ASSEMBLED AND TESTED

(Car.. & Ins. 8/6 extra)

I MULLARD TYPE " C "
TAPE PRE -AMPLIFIER

Suitable for most 5 -track Mono Tape
Decks. Incorporates Ferrosenbe Push -Pull
Oscillator and 3 -speed equalisation. In- £14.0.0eludes separate Power Unit. (Carr. A Ins. Kit of part

I 7/6 extra). - - --Assembled £19.10.0

MULLARD TAPE
AMPLIFIER (Model HF/TR3)
Beard on Mu/lard's Type " A " design and
suitable for mast I. track Mono Tape Decks.
Incorporates Ferroxcube Treble Inductor,
Gilson Output Transformer, and 3 -speed equali-
sation. Includes separate Power Unit.

Kit of parts £14.0.0

Assembled £19.0.0

£28.0.0

STERN'S " ADD -A -DECK "
A self contained Unit consisting of Garrard Deck
and matched Pre -Amplifier on one chassis, Provides
full tape recording facilities and replays through
Pick-up Socket. of standard Radio receiver or
Amplifier. £18.18.0PRICE.... includes Spool of Tape
(Carr. & Ins. 7/6 extra).

TAPE DECKS and
COMPLETE RECORDERS- - - - TAPE DECKS COMPLETE RECORDERS

COMBINED PRICE REDUCTIONS By Collard, Brenell, Truvox, Wearite, Grundig, Ferrograph, Philips and others .

Descriptive leaflets readily available.
(a) The KIT OF PARTS
to build both the "5-10"
Main Amplifier and the £15.15.02 -valve Pre -Amplifier..
(b) KIT OF PARTS to (Car. A Inc. 8/6
build the "5-10" Main extra).
Amplifier and 3 -Valve £19.10.0Pre -Amplifier

(a) The "5-10" 811.1 the 1

2 -Valve Pre -amplifier COMBINATION TAPE
Tested
both Assembled and £21.10.0 I

(b) The 4-11:1" and the (Carr. its Ins. I0/-
3 -Valve Pre -Amplifier extra).
Tested Assembled and g25.1 0.0

With PARTRIDGE OUTPUT TRANSFORMER £1/6/- extra.

THE MULLARD'510/RC'AMPLIFIER
The popular complete " 5-10," Incorporating Passive Control
Unit providing up to 10 watts high quality reproduction,
with an input of 600 mV., Specified components and
new MULLARD VALVES includes PARMEKO
MAINS TRANSFORMERS and choice of the latest
PARMEKO or PATIEIDGE Output Transformers.
Surplus power available for tuner
Price: COMPLETE KIT

STP-1 Pre -amp with Collar° Studio Tape
Deck

STP-I KIT with Brennel Mk. 5 Serie. 21
with Track Switch fitted

Kit

£86 0
£64 4

£12.0.0
I FULLY GUARANTEED TAPE .

ASSEMBLED AND TESTED .... £16.0.0 Carr. Se Ins. 7/6 not
With PARTRIDGE OUTPUT TRANSFORMER £1/6/- extra.

m 

0 . THE MULLARD " 33/RC "
A HIGH QUALITY AMPLIFIER DEVELOPED
FROM THE VERY POPULAR 3 -WATT MUL- I

. LARD " 3-3 " DESIGN. (Carr. & Ins. 6/6 extra).
KIT

TRICs)F 18.8A ASSEMBLEDB 811.10.0 I

Complete to the MULLARD specification including I
PARMEKO OUTPUT TRANSFORMER. Switched
inputs for 78 and L.P. records plus a Radio position.
Power to drive a Radio Tuner Is also available.

0

0

UNITS
Assembled

£42 0 0

Kit Assembled
STP-1 with Brenell Mk. 5 Series II 1 -track

Deck £74 15 0
Type " " Pre -amp. with Cellars Studio

Tape Deck. £24 10 0 £30 0 0 £32 2 0
Type " 0 " Pre -amp, with Brenell Mk. 5

Deck Series II £46 11 0 £53 1 0 £55 3 0
HF/TR3 with Collaro Studio Tape Deck £24 3 0 £29 10 0 £31 12 0
HF/TR3 with Brenell Mk. 5 Series II £46 4 0 £51 11 0 453 13 0
Send SAE. for comprehensive price list. Carr. & 15/- on above units.

NEW, PERFECT AND BOXED
3M. Spool 150ft. .. 4/3 3in. Spool 225I1. . 5/6

121- 5in. Spool 900ft.. 161-
51M. Spool 850ft.. 15/- Olin. Spool 1,200ft. 16/-
7in. Spool 1,200ft. 19/- 7in. Spool 1,800ft... 27/-
7in. Spool 2,400ft... 47/6
ALSO'IN STOCK: E.M.I., SCOTCHBOY, PHILIPS, ORUNDIG,
(BASF) In all sizes from 3in. to Sill. eels.

Mk. II 'Fidelity" FM TUNING UNIT TKAI OF
PRTS £10.10.0

An attractively presented Unit incorporating MUL- ASSEMBLED
LARD PERMEABILITY TUNING HEART and AND TESTED '14.5.0
...responding Mullard valve line-up. Very imitable to
operate with onr Amplifier..

Assembled
with track
switch fitted
£44 2 0

Assembled
with deck
wired and

matched.

Send for our
NEW PRICE LIST
OF ALL BRANDS
OF RECORDING
TAPE
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LASKY'S
RADIO

LONDON'S LARGEST STOCKS OF
EQUIPMENT & COMPONENTS

SPEEDY MAIL ORDER SERVICE

Transistorised PORTABLE
Tape RECORDER

The "TRAV-LER"
Dimensions: 10 x 8 x 5in., weight 91h. Speed
3Iin per sec. Wow and flutter better than .4
r.m.s. Battery life 50 houra. Amplifier 400 mW.
Uses 6 MuHard transistors. Speaker: 3 ohm Righ-
ting, 7 5 4in. Playing time 44 min. using 3in.
spools double play tape. Rewind time 2* min.

Neon record level
indicator, pause central. LP,SKY

loudspeaker snitch. Can PRICE laGNS.be rim off main power. Socket
for external power supply. With Carriage .1, insurance 17/6.

Instraphone LD66 moving coil micro - AC. mains unit availablephone, 540ft. tape and spool. Brand new and in original Post 3/6maker's cartons. List price 1.30/9'-.

LARGE SELECTION OF OTHER TRANSISTOR
RECORDERS STOCKED

THE " CONET"
Fully transistorised12-speed Battery Tape
Recorder. This is a high quality machine
incorporating refinements usually found in
machines 3 times the price * Capstan
drive *2 speeds, 8i and i f i.p.a * Acces-
sories included Real leather carrying case,
Microphone, Telephone adaptor. Personal
earphone. Rise 9* x 5 x 3in. Takes 31in.
spools.

NEW & UNUSED
LASKY'S PRICE 19 Gns.

P. & 7 COMPLETE

THE "CLARION "
PHONOTRIX

With leather case 18 GNS
Carr. 7/6.

Very latest "PHONOTRIX"
with push-pull output. 20 Gns.Carr. 7/6.
Full' details of these Recorders, see
previous adverts.

COLLARO STUDIO TAPE DECK
Latest mod: 3 speed, 3 motors. Take 7in. reels. Fitted with half-track

heads. LASKY'S PRICE 510.10.0. New
COLLARO STUDIO TAPE DECK. As above but fitted with the latest
quarter -track head,. LASKY'S PRICE 513.19.6. Carr. and Pack. 7/6.
MARTIN TAPE RECORDER AMPS. Designed for use with Collaro Studio
Tape Deck. In sub assemblies for immediate installation. 6 -valve circuit.
Comprehensive instructions make final assembly as simple as possible.
Everything supplied, including valves, etc. Monitoring facilities. 8 -ohm
output, speed equalising, etc. For 200/250 v. A.C. mains.
PRICE I: -Track Model 111.11.0. }-Track Model 5I4.12.0. P. & P. 2/6.
Portable carrying case designed to take the Collaro studio tape deck and
the Martin tape amplifier. Fitted with 9in. x 5in. speaker.
Price complete with speaker 55.5.0. P. & P. 5/-.

Carriage and Packing free if above 3 items purchased together.

Hear and compare the very latest
HI-FI EQUIPMENT

Visit our spacious showrooms at 33 Tottenham Court Road or 207 Edgware
Road, whichever is most convenient. In our Demonstration Studios you can
see, examine, hear and compare the very latest products in the realm of

high-fideloty reproduction.

 TAPE RECORDERS fa TAPE DECKS  MICROPHONES
 AMPLIFIERS  CONTROL UNITS  AM/FM TUNERS

RECORD PLAYERS  TRAN-
SCRIPTION TURNTABLES

AUTOCHANGERS PICK-UPS 0 LOUD-
SPEAKERS  SPEAKER SYSTEMS  CABINETS AND
ENCLOSURES 0 TRANSISTOR RADIOS.

ARMSTRONG
BRENELI.

CHAPMAN
COLLARO

CONNOISSEUR
COSSOR

DULCI
E.A.R.

ELIZABETHAN
FERROGRAPH

FI-CORD
GARRARD

G.E.C.
GOLDRING

GOODMANS

GRUNDIG
HAR TING

H.M.V.
JASON

KORTING
LEAK

LENCO
LINEAR

LORENZ
LOWTHER

LUSTRAPHONE
ORTOFON

PAMPHONIC
PHILIPS
QUAD

RESLO
ROGERS
SIMON

SOUND
STELLA
STUZZI

TANDBERG
TANNOY

TELEFUNKEN
THORENS
TRUVOX

VORTEXION
W.B.

WEARITE
WHARFEDALE

PROMPT MAIL ORDER SERVICE to all parts of the British Isles; the
U.S.A. and overseas. Enquiries invited. We also operate the official purchase
tax-free plan for overseas visitors --the PERSONAL EXPORT SCHEME.

We stock a complete range of iii;r

RADIOGRAM CHASSIS A.M. & F.M. .:
and also TUNERS by %

ARMSTRONG, DULCI, CHAPMAN, Etc.

ii
Details on request

ii;

RADIOGRAM CHASSIS :::

MAKERS' SURPLUS
Covers Long, Medium and VHF/FM Wavebands. Piano
Key selection with gram. position, makes this an Ideal
chassis for radiogram use.
Valve line-up: E1,84; MABC80; EF89; EC1181; ECC85
and EZ81.
Volume and Tone controls.
Full width illuminated glass scale.
Pick-up sockets and extension loudspeaker sockets
fitted.
Dimensions: 15in. wide, 7in. front to back, 5iin. high.
Opening required for scale: 13*in. x alto.
Maud New and unused. Fully guaranteed.

I'tBeady for immediate operation. For 200-250 v. A.C.
mains,

LASKY'S PRICE

£13 .19.6
ttra.

TELEFUNKEN STEREO

HIGH FIDELITY

AMPLIFIERS MO8DEL

A complete stereo ampli-
fier of unsurpassed qual-
ity, with inputs for radio,
tape recorder, F.M. tuner or any other hi-fi source, either monaural or
stereo. Output power 5 watts total (21 watts each channel). With balance
control. LASKY'S PRICE 15.19.6 1;;V

Listed at 16 miss. New and unused.

SUB MINIATURE TRANSISTOR AMPLIFIER
NPN-PNP Tranaformerless Amplifier.
The smallest ever available. Sim only 2 x 1 x lin.
Bated output 125 mW from 9 v. battery.
Output impedance 30-60 ohms.
Frequency range, 100 cycles -25 Ke/s.
Uses 3 transistors. Single -ended push -poll output.
Fully assembled on printed circuit with full data and
instructions. Ready for immediate use. Thousands of
uses. Illustration is half actual size.

29/6 -M-Poot 2 .1. plete.

GOODMANS STEREO BOWL LOUDSPEAKERS. Limit 'd
quantity. New & & 1'.:r,'-. LASKY'S PRICE 89/6

NOW READY !
LATEST

EDITION
of 100 -page

HI -Fl Catalogue
A superb production
illustrating and providing
technical data of all
the latest equipment.
Over 100 large pages.

x 8fin., in photogravure and colour.

Price 3/6 Post Free.
Refunded on your first hi-fi purchase of 15 or 071.'r from the catalogue.

SEND FOR OUR LATEST COMPONENTS CATALOGUE
Completely new edition of over 100 pages. 8iin. x 5iin., copiously illustrated Ile
packed with money -saving bargains! Invaluable for the " ham " or service
man. Price 2/, Post 6d. Our latest 20 -page " Bargain Bulletin " included N:
free (separately by post, Ed.).

OnSPECIAL PURCHASE!!! Huge selection of various types of chassis- se
suitable for Radios -Radiograms AM 'FM Tuners, etc.
All brand new Prices from £6 Personal Shoppers only.

LASKY'S. RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE
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The finest range of Transistor Receivers
available for home

THE SPRITE
construction,A

RADInclusive 79'6 P.P.3)6price of extra

* Six -Transistor Superhet Miniature Personal Pocket Radio. * Long and Medium
wavebands. * Uses PP3 battery. * Ferrite Rod aerial. * I.F. Frequency 470
Kc/s. Transistors: 3 x Philco 2067's, 2 x Mullard 0081 M, 0081 DM and 0A90
diode. * 3 inch speaker. * Printed circuit 2t x 2in. * Slow motion Drive. * In
plastic case, size 4x 2i.x fin.

In order to ensure perfect results, the SPRITE is supplied to you with R.F. and I.F. stages. Driver
and Output stages, ready built with all components ready mounted on the printed circuit. To
complete assembly you only have to fit the wave -change switch, tuning condenser and drive, volume
control, earphone socket and aerial rod, the remaining components all having been prefitted at the
factory for you. The SPRITE is offered as above, pre -assembled, plus cabinet, speaker and all com-
ponents for final construction, at the inclusive price of 793 Postage and packing 1/6 extra. Data
and Instructions separately, 2/0. Refunded if parcel is purchased. Real calf leather case, wrist strap,
personal earphone, ease for earphone and battery 12/6 the lot extra.

.3Iake no mistake -this is a SUPERHET receiver of genuine commercial
quality. It is not a regenerative circuit.

BUILD THE * * * * * * *
REALISTIC "SEVEN"abb.
Fully tunable long and medium wavebands. Uses 7 Mullard
Transistors; 0C44, 20C45's, 0071, OC81D and 20081's, plus
Crystal Diode 0A70.

STAR features
* 7 Transistor Superhet. * 350 Milliwatt output into 4 -inch
flux speaker. * All components mounted on a single printed
circuit board, size x 5fin., in one complete assembly.

* Plastic cabinet, with carrying handle, size 7in. x 10in. x 3iin., in choice of colours: red/grey,
blue/grey, all grey. * Easy to read dial. * External socket for car aerial. * 1.F. frequency 470
kc/s. * Ferrite rod internal aerial. * Operates from PP9 or similar battery. * Full comprehen-
sive data supplied with each Receiver. * At all coils and I.F.s, etc., fully wound ready for immediate
assembly. An outstanding Receiver. Lasky's Price for the complete
parcel including Transistors, Cabinet Speaker, etc., and Full Construct
Data. Battery 3/9 Extra. .19 . 6

All components available separately P. & P. 4/6
Data and instructions separately 2/6, refunded if you purchase the parcel.

* A 6 -transistor plus 2 -diode superhet re-
ceiver using the latest circuitry. * Three
Mallard AF117 alloy diffused transistors are
used with 0A79 and 0A91 diodes, followed by
OC81D and two 0081's in push-pull. * I.F.
frequency 470 Kc/s. * Covers the full medium
and long wavebands. * Sockets provided for
personal earpiece or tape recorder, and car
radio aerial. * Large internal ferrite rod
aerial gives high sensitivity * Uses four 1.5 v.
pen torch batteries. * All components
mounted on a single printed circuit. Simple
stage by stage instructions. * Cabinet
size 6! x 4 x 14 in. With carrying handle.
* All coils and I.i.'s ready wound. ,

THE COROVER '6'
ALL COMPONENTS
AVAILABLE SEP-
ARATELY. Data
and instructions
separately 2/6. Re-
funded if you pur-
chase the parcel.
CAN BE BUILT
FOR

£5 .7.6
Post anti packing 4/- extra.
Batteries 1/4 extra.

FULLY GUARANTEED TAPE AT
RECORD NEW LOW PRICES
Famous make, P.V.C. base on
latest type plastic spools. New,
perfect, boxed, guaranteed.
1,200ft. on 7in. spool 16 0
1,800ft. on 7io. spool 19 6
1,200ft. on 5 -fin. spool 17 6
850ft. on 5Iin. spool 11 6
600ft. on Sin. spool 11 3
225ft. on 3M. spool 4 11
2,400ft. D.P. on 7in. spool 32 6
All other makes, types and sizes of tape m
stock including E.M.I. and Scotch.

MINIATURE EARPIECES for Transistor Radios.
Transparent ear -insert with aft. cord, sub -min.
jack and socket. Fully guaranteed Post free.
CR.6. Crystal, high imp., 5/-.
MR.4. Magnetic, low imp., 6/6. Post free.

SPECIAL OFFER! Yerdick " Quality Ten "
Hi-Fi amplifier and pre -amplifier. Listed at IV.
LASKY'S PRICE £14 19 6. Post & Pkg. 7/6.
VERDICK MK. III with " High -Gain " Pre-
Amplifier 15' gnx. P. & P. 7/6.
VERDICK MK. V amp. and pre -amp. 16i gns.

P. & P. 7/6.

BUILD YOURSELF A
TRANSISTOR RECORD PLAYER
* AMPLIFIER. 300 milliwatts p.p. output

using two 0071 and two 0072. Fully
assembled 3x 2x 2in., 39/6. Knobs 3/6
extra. Post 2/6.

* SPEAKER. 30 ohms, 5in. Round matched
to amplifier, 25/-. Post 2/-.

* 3 -SPEED PLAYER. 6 volt, complete with
pick-up, to. crystal cartridge and two
sapphire styli, 69/0. Post 2/6.

ACOS CRYSTAL STICK MIKE. Type MI C.39/1
complete with Cable. List f5/5/-.
LASKY'S PRICE 32/6. Post free.

Crystal Hand or Table Mike, 15/-. , Post free.

LAPEL TYPE MP110. High imp. xtal mic.
liin. dia. x tin. thick, 15/-, post 1/-.

TYPE NP100. Tie clip mic, 1 x I x /in. High
imp. xtal, 2216, post 1/-.

LUSTRAPHONE MOVING COIL pencil mic.
LEVH59. Freq. response 50 to 12,000 c/s.
All impedances available. Listed 8 gns.
LASKY'S PRICE 24 19 6.

YS
0

CRYSTAL PICK-UP
CARTRIDGES

LOWEST PRICES EVER!
Some are less than half

list price.
CRYSTAL PICK-UP CARTRIDGES

ALL COMPLETE WITH STYLI. L.P. AND
STANDARD (AND STERO WHERE
SHOWN), FULLY GUARANTEED, STAN-
DARD FITTING, WILL FIT MOST P.U.
ARMS AND HEADS. Postage 1/- extra each.
MONO Type C.T.1. By well-known maufr.
With 2 sapphire styli
Garrard Ceramic G C E 4 16
Garrard Magnetic T.O.M.2 16
Acos GP.59 14
Aces GP.65/3 16
.Acos GP.65/1 17
Acos GP.67/1 14
STEREO Acostereo 73/1, with 2 sapphires26 0
Acostereo 73/2, with Diamond LP/

Stereo and, sapphire Std 29 6
Collaro type C Turnover, with 2

sapphires 19 11
Collel S.C.I. Turnover, with 2 sapphires 19 11
Collel S.C.!. Turnover, with Diamond

LP/Stereo and sapphire Std 26 0
Ronette Stereo O.V. Turnover, with 2

sapphires 25 0
Ronette Stereo type 105 and 106 with

2 sapphires 35 6
Ronette Stereo type 106 and 106 with

Diamond LP/Stereo and sapphire Std. 39 6

ACOS STYLUS PRESSURE GAUGE
New and boxed. Listed at 12/6.

LASKY'S PRICE 4/6.
Plus 1/6 post.

TV CAMERAS
Transistorised, closed circuit cameras, com-
plete with lens, new and unused and in
perfect condition. For use on 200/250 volt
A.C. Works with any 405 Line TV Receiver.

LASKYS' PRICE Complete 79 GNS.

TRANSFILTERS by BRUSH CRYSTAL
Available from stock.

TO -01B 465 kc/s. ± 2 hi -.
TO -01D 470 kc/s ± 2 I, -
TO -0213 465 kc/s. ± 1 1., .

TO -02D 470 kc/s E I. k, s

CO.

6/6
EACH

P. & P. 6d.

MULTI TEST METERS
All new & unused & complete with test leads
TAYLOR I27A £10 10
TAYLOR 88D £23 10
AVO Model 8 £24 0
AVO Minor £9 10
Model P1 £2 14 .

Model P1 £4 9
Model AN20 £4 19
JENNEN 220s £5 9
JENNEN T.P.5.H £5 19
JEMCO MT 316 £5 19
Model EP.IOK £5 19
Model AN 27 £7 19
JENNEN 500 £8 19
JEMSO MT955 £10 19
Model T.E.13 61 10
Full details of all the above meters sent
FREE on request. P. & P. 5/,

TV TURRET TUNERS. Famous British make
38 Mc/s. I.F. with a few coils. Uses PCC84 and
PCF80 valves. Less valves LASKY'S PRICE
5/-, P. & P. 2/- (No data or circuit available).

NEWMATIC CAR RADIO. Valve transistor
Model 12 VOLT. Relieves the tension of long
journeys. With all fittings. NEW and

I R ANT EED. 131 OHS. P. & P. 5/-.

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO pilr
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LIIISKYS
RADIO

4 -SPEED AUTO -

CHANGERS

B.S.R. Type DAB
£5 19 6

B.S.R. Type IJA14/11A20 £6 9 6
COLLARO Studio 060 wired for stereo with monaural
p.u. £6 19 6
MAGNAVOX-COLLARO latest model, 4 speed Stereo
Auto changer. Fitted diamond stylus and record duet
cleaning attachment. Mono £6 19
Stereo £7 19
GARRARD
Model 209 Mono £7 19
Model 209 Stereo £8 19
Auto -Slim Mono Plug -in -head £7 7
Auto -Slim De Luxe Mono 9
Auto -Slim De Luxe Stereo El 5
Lab. Model " A " Mono §112 14
Lab. Model " A" Stereo MP 10
Postage on all above 51-.
SINGLE PLAYERS
Auto start and stop. With pick -op and crystal cartridge.
GARRARD T.A. MK II MONO £7 17 3
GARRARD SRP10, latest model, single player with
G.C.8 £5 911
E.M.I. 4 -speed, wired for STEREO, fitted mono
cartridge 85 6 0
As above, STEREO £0 6 0
Post on all above 51-.
COLLARO JUNIOR 4..speed motor and pick-up 69/6.
6 volt battery version, 4 -speed with pick-up 69/6.
B.S.R. T119. non -auto. Turntable and pick-up, 59/6.

TESLA "Sonet" DUOTAPE Recorder
Continental manufactured. 2 -speed Tape Recorder with
11 and 31 i.p.s. Twin Track Recording to International
eta ndards.
 Takes Of in. spools.  Fast forward and fast re -wind.
 Record level indicator.  Inputs for Microphone,
Radio and Pick-up. For use on 110 and 200/250
volts, 50 c.p.s. maim.  Digital position indicator. tin
attractive wood case with metal top cover. Fitted with
storage compartments and carrying handle. Size 13in.
x 10in. x 7in.  High quality record -replay amplifier

with internal loudepeaker provides immediate high
quality reproduction.  Socket for external speaker.
 Tone control.
Supplied with reel of tape, empty spool, microphone
and a selection of inter -connecting leads, etc., with
canvas waterproof cover. Brand new and unused.
LASKY'S PRICE 24 Gns.

Carr. and Ins. 10/6.

BRAUN Model PC4L
4 -SPEED STEREO RECORD PLAYER UNIT.

Incorporates a number of rermernents including hydraulic
pick-up lift heavy die-cast metal turntable with rubber
mat, and retractable adaptor for large hole 45 r.p.m.
records; multi -mains voltage, etc. Lightweight pick-up
arm fitted wth an El. type KfiT102 stereo cartridge,
also suitable for L.P. and 78 r.p.m. mono records. Auto.
stop mechanism fitted.
Unit plate size only 12 08in. Depth below unit plate,
En. Height above top of unit plate, If in.
Motor has voltage tappings for ate on 110, 160 and
200-250 v. 60 c.p s. A.C. mains. Hydraulic pick-up
lift incorporated, of a fool -proof design, together with a
set down position indicator. Speeds, 16, 335, 45 and
78 r.p.m., Eft. of mains lead fitted and 311. of multi -way
cable for pick-up connection also fitted.
Brand new and unused. Fully guaranteed.
LASKY'S PRICE £12.9.6 P. A P. 2/-.

CELLULOSE WADDING. For lining the interior of
loudspeaker enclosures. Width 36tn. Any length cut
to nearest bin.
LASKY'S.PRICE 0/11 per sq. yard and pro -rata.
P.AP. extra.

* LARGEST and most COMPREHENSIVE STOCKS of all COMPONENTS,
TEST GEAR, etc., and FINEST VALUES IN GREAT BRITAIN

BY FAMOUS BRITISH
MANUFACTURER STEREO AMPLIFIER

Self-contained integrated stereo amplifier, Including combined
control unit pre -amplifier. Designed to provide high quality
stereo and mono reproduction with a rated output of 6 watts
per channel stereo 12 watts mono. Input, eookets are pro-
vided for the direct connection of most types of tuners and
pick-ups,-. plus tape heads and high quality microphones in-
cluding moving COW and ribbon. Separate output for feeding
a tape recorder available on each channel. Facilities include
inputs for afAc. 5 na/v; tape 4 m/v.-equallsed for CC1R; R1AA.
4.3 m/v; flat 250 m/v; radio tuner 100 m/v. Overall response 60 cycles -410,000 cycles
Controls fitted are bass, treble, balance, volume, phase reverse, stereo senee,and selector
Outputs 4, 8 and 16 ohms. Mains voltage 105-240 v. A.C. Attractively styled in free-
standing metal ease, finished in silver and black. Size: 14 x 8 x 4 inches. Suitable for
use with any good quality tuner, speaker system, record player, etc. Will form the basis
of a high fidelity stereo system. Brand New and Unused in maker's original cartons.

LASKY'S PRICE

£15
Carriage & Packing 7/6

BY FAMOUSNISURFI TAM AM/FM RADIO TUNER

LASKY'S PRICE

£16.19.6
Carriage and packing 7/6,

A self -powered tuner covering full VHF Medium and Long
wave bands. Excellent quality provides perfect reception, can
be used with any good quality amplifier, but especially suit-
able for the Tudor amplifier described above. Latest type
tuning Indicator fitted. Multiplex output socket fitted.
Separate tuning of AM and FM. Fully variable gain control.
For use on A.C. mains 105-240 v. Attractively styled is free-
standing metal case finished in silver and black. Size 14 x 8 x

" LINEAR " AMPLIFIERS
" Diatonic " 10-14 watt 12 Gas.
" Concord " 30 -watt 16 Ons.

£5 19 6

LT45 Tape Deck Amp. 12 Gnu.
LIO 10 -watt with pre -amp. 15 Gas.
L50 50 -watt 22 Ons.
L5/5 Amplifier and Pre -amp. 12 Gns.
LP1 Tape Pre -amp. 9 Gns.

L45, 4-5 watt

HI-FI TAPE RECORDER HEADS
High impedance Record/ Lasky's 00/6
Play. Low impedance erase. Price Ali
Upper or lower track. Post free
State track required when ordering. Per pair

MARRIOTT "X" Type track heads, Record/
play and erase. 4 ONS. pair.

Track heads record/play and erase 59/6 pair.

TRANSCRIPTION MOTORS
GARRARD 414F, stereo or mono, £16 19
GARRARD 301 £20 12
GARRARD 301 (Strobe) £22 0
GARRARD A with GC8 £19 14
GARRARD A with GSCIO £20 10
PHILIPS AG/1016 £12 12
Carr. and Ins. 5/-. Also Lenco, Connoisseur, etc.

P.M. SPEAKERS
alin. 4in. Sin.
17/6 19/6 10/6
7 x 4 9 x 6
12/6 22/6

Sin. 10in.
16/- 16/6 25/-
10021 10x6
25/- 25/-

12in.
27/6

10 x 7
25/ -

ELECTRIC MOTORS
Brand new tape recorder motors.
Single phase, fully shrouded.
200-250 v. A.C. f x spindle
with detachable pulley, fitted
switch. Suitable for tape decks,
record players and many other
uses. 1411P. & P. 3/6.

P. & P. 2/6. 7/11
DISTLER MINIATURE MOTORS

6 volt battery operated.

20,000 VALVES IN STOCK
AT NEW LOW PRICES

Brand new surplus and imported, also full
stocks of B.V.A. valves. List post free.

SUB -MIN COMPONENTS
As used in the smallest Japanese pocket translator
radios. Coils, loudspeakers, I.F. transformers. Ganged
Condenser., etc., in stock at lowest prices. Also all
T.S.L. transistorised Miniature Units.

TRANSISTORS
All Brand New and Guaranteed

GET.S1I 2/6; GET.S5 2/6; GET.S6 2/6;
GET.873A 3/6; GET.874P 3/6; 0C44 7/6;
0C45 6/6; .0070 6/6; 0071 6/6; 0072 8/-;
0073 16/-; 0075 8/-; 0076 8/-; 0081D 6/6;
0C28 19/6; 0081 (matched) 6/6, pair 13/-.
SPECIAL PRICES FOR QUANTITIES.

STAAR KINDER RECORD PLAYER
45 r.p.m., 6 v. Battery operated. Complete with pick-up
fitted crystal cartridge. Size only 74 x 6in. Fitted auto.
stop and start. New and perfect. LASKY'S PRICE 49/6.
P. & P. 2/6.
2 speed model for 334 and 45 r.p.m. 79/6. P. & P. 2/6.
ONE WATT FULLY TRANSISTORISED AMPLIFIER
Can be used with Staar Kinder to make a fully portable
record player. Incorporates two GET 114 and two power
transistors, in push-pull output. Fully built. Complete
with tone and volume controls, on printed circuit. Size

x 21 x Uses 9 v. PP11 or similar battery. Com-
plete with 3in. P.M. speaker. LASKY'S PRICE 49/6. R 2/-.

HEADPHONES
High impedance. 14/6 per pair. RE -GUNNED C.R. TUBES (full range stocked).
AXE. Model K.50 Stereo headphones, superb quality
moving coil headphones. Low impedance £7/101- We shall be pleased to quote on request.
per pair including ear pads.

33 TOTTENHAM COURT ROAD, W.I. I 207 EDGWARE ROAD, W.Z.
2 rains. Oxford Street. Nearest Station, Goodge Street MUSeum 2605 Few yards from Praed Street.

Both above addresses open all day Saturday. Close I p.m. Thursday.

AND 152/3 FLEET STREET, E.C.4. FLEet St. 2833

PADd ington 3271/1

Open all day Thurs.
Closed I p.m. Sate..

PLEASE ADDRESS ALL MAIL ORDERSAND CORRESPONDENCE TO OUR HEAD OFFICE :-207 EDGWARE ROAD, W.2.

1111111 SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO

Ir
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CLOSED-CIRCUIT TRANSISTOR

T.V. CAMERA KITS
(COMPLETE WITH VIDICON TUBE)

Kit comprises:- Asset/16/e it) ONE 11OUR.!
4 PRE -ASSEMBLED V/
'PLUG-IN' PRINTED CIRCUIT
BOARDS, SMART ALLOY CASE,
POWER UNIT & VIDICON TUBE.

Only a few wires to solder
- and - Hey presto, your own
Television Camera !

Look at the features:-
* Standard 405 line, R.F. Output,

operates on your own T.V. Just
plug into the Aerial socket at the
back of your set.

* Camera tunable over Channels to
5. Distance between Camera and T.V.
can be up to several hundred yards.

* Several Monitor sets can be usedoff one Camera.

* Camera uses normal 16 mm. Cine typelenses. ' C ' mount. (Lens not
supplied). Standard lin. Vidicon
Tube fitting. Mains power pack
supplied, 210-240 volts A.C.

* Nother
separate

being

controls
on camera.* IMiniature size,
for observation in the awkwardest
of spots. Excellent picture quality
comparable with normal broadcast.

* Full Circuitry with each kit.

As supplied to:-
TECHNICAL,
UNIVERSITY &
EDUCATIONAL
AUTHORITIES
AIRCRAFT,
MOTOR & RADIO
INDUSTRIES

RESEARCH
LABORATORIES

EXHIBITIONS,
STORES & SPORTS
ORGANISERS

SECURITY

THEATRICAL GROUPS,
CLUBS ETC.

POST &
INSURANCE 28 -.
50",. postage refunded

of goods.
on acknowledgement 91t° FELLAS-the price is still correct

& H URRY-the last batch went straight out

HORNTONS ELECTRONICS
1 NAVIGATION ST. (Queen's Hotel) BIRMINGHAM 2 ,,Ti 1;97,

77

* FACTORY
ASSEMBLED

SETS

£49.10.0
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18 TOTTENHAM COURT RD., LONDON, W.1
ALSO AT

MUSeum 5929(0095
162 HOLLOWAY ROAD, LONDON, N.7. NORth 6295/6/7
9 CAMBERWELL CHURCH ST., S.E.S. RODney 2875
12, SUFFOLK HOUSE, GEORGE ST., CROYDON. MUN. 3250
10, WITHY GROVE, MANCHESTER 4. BLAckfriars 5379

All post orders and correspondence to 162 HOLLOWAY RD., LONDON,N.7

Open: Tottenham Court Road,
9 a.m. to 6 p.m. Mon. to Fri.,
Sat. I p.m. Holloway Road and
Camberwell: 9 a.m. to 6 p.m. daily.
Thurs. I p.m. Sat. 5.30 p.m.
Croydon and Manchester: Open all
day Sat. I p.m. Wed.

HIRE PURCHASE! !
H.P. terms are willingly quoted
on any item value a and over.
Illustrated leaflets available on
full range of ARMSTRONG
chassis and most branded man-
ufacturers' items of interest to
readers of this publication.

JASONComplete range available.
The following are selected examples only.

FMTI Tuner. 4 valve with ratio detector plus matched pair
germanium diodes. External power supply required. All
required components 86/15/, P. & P. 2/6.
FMT2 Tuner. The modern shelf mounting version of the
FMTI complete with honeycomb case and complete with built-
in power supply. All required components 48/19/6. P. & P. 4/-.
FMT3 Tuner. 7 valve tuner, with Foster Seeley discriminator.
For fringe areas, complete with power supply. All required
components 410/19/6. P. & P. 4/-.
" MERCURY 2 " Tuner. 5 valves with special turret for
switching channels to operate on 3 F.M. stations: Home, Third
and Light, and TV channels as required. Foster Seeley dis-
criminator. Less power unit. All required components
410/10/.. P. & P. 2/6.
JTV2 Tuner. Switched tuner covering B.B.C. F.M. and B.B.C.
TV and ITV. Turret tuner with built-in Foster Seeley dis-
criminator. All required components 813/19/6. P. & P. 4/-.
Instruction books and itemised price lists available
separately as follows: FMTI, FMT2, FMT3, 2/6 each.
MERCURY 2, JTV2, 3/6 each.

VISIT OUR FULLY EQUIPPED HI -Fl SHOWROOM AT
TOTTENHAM COURT ROAD FOR DEMONSTRATIONS
OF THE LATEST HI -FIDELITY EQUIPMENT BY ALL

LEADING MANUFACTURERS -
i.e., Leak. Quad, Armstrong, Held. Ferrograph, Rebectograph, Tandberg,
Vortexion, Tannoy, Linear, Wharfedale, Grimdia, Goodroans, W.B.. Rogers
Garrard, Lenco, B.T.H.. Pamphonic, Simon, Smell, Collar°, Telelnakea,
Fi-Cord, Butoba, Philips, etc. etc. A lull range of high quality cabinets to
suit all purposes is on show. Enquire about our interesting part -exchange
scheme for personal callers. H.P. available.
*HI -Fl DEMONSTRATION ROOM NOW OPEN at MANCHESTER*
DEMONSTRATION FACILITIES also available AT CROYDON

THE OUTSTANDING TAPE RECORDER BUY!

THE STEELMAN TRANSITAPE
FROM U.S.A.

Fully portable, all imnsistor 2 -speed Tape Recorder. Cam
it like a Camera and capture the sound of any event when
it happens, where it happens. Big net fidelity. For business
or pleasure.
* Fully transistorized. 7 Trannintors-2 diodes. * 2
standard speeds, 31 for music, 11 for voice. * Over 1 how
on a single reel of tape. * Recording level indicator.
* Precision made. Jewelled and Oilite bearings require
no lubrication. * Illuminated overload and battery life
indicators ensure uniform quality performance. * Heavy
duty 4ln. speaker. * Sensitive crystal microphone. * Com-
pact size 61 x x 21in. * Wt. under 61-lbs. less batteries.
* Many other refinements.
Supplied complete ?rah free net of Mallory Mercury Long
Life Batteries romplete with tope and microphone in solid
leather case w strwwith shoulder strap. Illustrated intion
manual. la manufacturers' Nylons. Fully guaranteed.
ORIGINAL LIST PRICE 55 BNB. (less batteries)
OUR 24 GNS 7/6 ',kg., cur, amt
PRICE ins. Limited supply. Buy

now!! H.P. ilaVe..(including batteries)

STILL AVAILABLE! A.C.SmallMAINS
UNITS

List Price 9 gns. OUR PRICES gns. Enquiries also invited for other accessories

DE LUXE 4 BAND COMMUNICATION
RECEIVER

RX-60
NEW Imported 4 Band
Communication Retainer.
Model RR -80. Completely
built and ready to go.
Not a kit. High sensitivity
Superheterodyne receiver
covering 550 Ke/a.-1,600
lic/s.. 1.6 Mc/s-4.4 Mc/s.,
4.4 hic/s-11 Me/s., 11
Mc/s.-30 Mc/s.
Covers all amateur, go, rumen ,

aircraft and broadcast stat lolls I.et,eest 550 Ken.
and 20 Me/s. Electrical bandepread tuning. Slide -rule
type tuning dial giving accurate logging of stations. Internal ferrite
rod aerial for medium waveband reception, and a 59in. 10-tection chromium plated telescopic whip aerial
for the short-wave bands. Sockets for optional outdoor aerial. Internal high flux monitor loudspeaker.
Latest modern miniature B70 base valves. High Q coils and I.F. transformers. Headphone socket
(may also be used for external loudspeaker). Automatic noise limiter (ANL) for reduction of external
interference. Beat frequency oscillator (BFO) for reception of CW (morsel signals. Receive/Stand-by
switch. Signal strength meter calibrated in" 9" units and reads to 69+10db. 320/340 volt A.C. mains,
50-60 cycle operation.
Handsomely styled cabinet with grey crackle finish and handsome front panel, with chrome and satin
chrome fittings. Measures 131in. x 81in. a 51in. (high) and 'weighs only 11f lb. A comprehensive
instruction manual is supplied. An ideal receiver for the radio amateur and short wave listeners of all
ages.
Come and hear this wonderful receiver at any of our many branch..

PRICE ONLY 234 POST FREE. H.P. TERMS AVAILABLE
..,end stamp f or copy of
our interesting little
book -let "What is High
Fidelity' " and Suff,s-
11.51-41 of B.dget Hi-Fi
Systems.

The"HIGHWAYMAN"
OUR QUALITY CAR RADIO TO BUILD
YOURSELF AT AN ECONOMICAL PRICE

Look at these features:
* Attractive styling. * Push-pull output.
* Three latest Mullard transistors plus valve types

EBF83 and ECH83.
* No Bum high output and sensitivity.
* Printed circuit (newest type).
* 7:> 4in. high flux P.M. speaker and baffle.
* Medium and Long Waves.
* Pnsh button for fingertip control.
* Extremely low battery consumption (less than

0 AMP.).
* Easy to fit any make car. (Positive earth only.)
* 12 -volt operation.
* Compact size, measures only 7 x 7 :2in. deep.
* Easy assembly, supplied with dial and drive

already mounted.

All parts available
separately but if
purchased at one
time, the whole will be supplied at
a special inclusive price of

ONLY 210.19.6 4,-, &I P.

Individually priced parts list and
comprehensive instruction booklet 2/6
post free. (Deducted from cost if
complete parcel purchased later.)

THE
"AIR KING"
Our highly successful
six - transistor luxury
portable with the "SLIM
Line" look.
To build yourself, with
printed circuit chassis
for reliability and sim-
plicity in construction.
May be used as Car
Radio, with full MED-
IUM wave and LONG
wave coverage.

LOOK AT THESE FEATURES:
* 500 milliwatt output to high flux 7 r 31in. high fidelity loudspeaker.
* Six selected MILLARD TRANSISTORS in latest supersensitive circuit
plus germanium diode.. * Compact size only 91 31 Stin. high. * Attrac-
tive three -tone cabinet, black, dark grey and silver grey with gilt control
knobs and all gilt fittings. * Coax. socket for ear aerial. * Brand new
guaranteed components. * Push-pull output. * Automatic volume control.
* Long-lite battery. * Super -sensitive internal Ferrite rod aerial. Special
inclusive price for all required components.
Alignment service available. Full ONLY
assembly details and individually * Nothing more
priced parts list, oil of which are to buy. Cabinet
available separately, price 1/6 included.
post free. Plus P. & P. 4 -

OUR NEW Mk.V F.M. TU N ER UNIT
TO BUILD

YOURSELF !
Combines quality with sim-
plicity of construction (only
specially selected top -grade
components are used). The
refinements provided, and the
performance achieved are
equal to many commercial
models at twice the price.
* Self -powered using a good

quality mains transformer and valve
rectifier. * Guaranteed non -drift.

* Permeability tuning. . * Frequency
coverage 88.96 Me/s. * Fully drilled chassis.

* F.M. Tuning Head by famous maker. * OAS'
Balanced Diode output. * Magic -eye tuning indicator. * Two I.F.
Stages and Discriminator. * Attractive maroon and gold glass dial.
* Valves used: ECC85, two EF80's, EZ80 (rectifier) and magic eye.
* Attractive metal front panel as illustrated, finiahed in a choice of black
crackle, glossy hammer green, or glossy hammer grey enamel. * Every-
thing supplied down to the last nut and bolt. All parts sold
separately. £7.12.6Special inclusive price for all components, full
assembly instructions, circuit diagram, etc. Plus 5/- P.P.
Optional extra: Attractive metal cabinet In grey, black or
green to match front panel already supplied. 17/8. P. & P. 216.
Poll assembly instructions, etc., available separately If req. at 118 Post Free.
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TAPE RECORDER CONSTRUCTORS
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Latest
type incorporating Record, Interlock, Lever, Button, 3 motors, 3 speeds,
11, 3h, 71 i.p.s., takes 7in. spools. Push-button controls. NEW LOW
PRICE OF 001101- ONLY! plus 7/6 P. & P. Usual H.P. Facilities.
NEW! TAPE RECORDER AM
PLIFIER TYPE 8311-V. Sub
assembled - anyone can build -
Printed Circuit, all components
mounted and dip soldered. Already
tested. Each lead cut to length.

All that is required to complete with
tape recorder is for a few components
to be mounted in the dabinet and the
free end of the leads soldered to
terminals which are clearly marked,
everything supplied, all you need is

solder iron, pliers and screwdriver. Valve line-up: EF86, ECC83, 2 x EL84,
EZ8I and EM34 magic eye. Monitoring facilities, output socket for feeding
to high quality amplifier can be used as " straight " amplifier for record
reproduction. EQUALISING ON TWO SPEEDS. OUTSTANDING
VALUE AT El I/11/- plus 2/6 P. & P. including all necessary instructions.
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE.
Suitable for above amplifier and Collaro Studio deck. Fitted with 9in. x Sin.
High Flux P.M. speaker for high quality reproduction. Inclusive price E515/ -
plus 5/- P. & P. Full list of competitively priced mics. and stands on request.
The above 3 items purchased at one time, SUPPLIED CARRIAGE PAID.
NOW AVAILABLE! FOUR -TRACK STUDIO DECK AS ABOVE.
FITTED WITH HI-FI FOUR -TRACK HEADS. PRICE E13/19/6 plus 7/6
P. & P. Four track heads supplied separately, complete with mounting
bracket for Studio Deck at 92/6 pair, plus 2/6 P. & P.
TAPE RECORDER AMPLIFIER 831I -4V. Exactly as 8311-V but four -
track, suitable for hi-fi four -track heads. Price L12/12/- plus P. & P.
N.B-Four-track deck and amplifier fit the above case, without any
modification whatsoever.
PRE -AMPLIFIER KIT TYPE 8312-CP. Complete high quality pre-
amplifier kit for use with Collaro Studio Deck. Price E8/8/- plus 2/6 P. & P.
TELEPHONE PICK-UP COIL. Designed to feed into the microphone
input of either a tape recorder or any high gain amplifier. Easily attached
to telephone by rubber suction attachment. The coil is electrostatically
shielded to minimise hum pick-up. When positioned on telephone this
model is more than adequate for fully modulated tape recording. Brand
new complete with Sft. cable shielded. ONLY 14/, Post free.

TAPE! TAPE!
FOR THE FIRST TIME IN THIS COUNTRY -
CANADA'S HI-FI MAGNETIC RECORDING
TAPE - MADE BY " BEL CLEER " OF
CANADA!
Following sizes available -others to follow.
BRAND NEW -NOT SUB -STANDARD.
High grade acetate base. Attractively boxed, fitted
leaders, fully guaranteed.
Sin. 600ft., 12/6; 5in. 900ft.. 15/-; Shin. 1,200ft., 18/6;
7in. 1,200ft. 18/6; 7in. 1,800ft., 25/-. P. & P. 6d. per
spool, 3 or more post free (bona fide trade enquiries invited).
PLASTIC SPOOL CONTAINERS for spool sizes Sin. 1/6; Shin. 2/-;
7in. 2/3.
PLASTIC TAPE SPOOLS. Best quality. 3in. 1/3; 4in., 2/-; Sin., 2/-;
Shin., 2/3; 7in., 2/6. Any single item plus 6d. P.& P. Orders over LI, post free.

THE NEW R.C.
TRANSISTOR
TAPE TUNER

May be used with
most Tape Recorders.
Full medium wave cov-
erage, ferrite rod aerial
sensitivity control.
Attractive case, size
only 3hin. x 21in. x
I sin. deep.
Carded components
for easy identification.
Solder, wiring wire,
PP3 battery and step
by step instructions
supplied.
SPECIAL INCLUSIVE
PRICE FOR ALL COM-
PONENTS, inc. battery
27/6. P. & P. 2/6.

ANOTHER CHASSIS SPECIAL
Latest printed
circuit.
THREE
WAVE, Long,
Medium and
Short. Ex-
tremely sen-
sitive, ferrite

rod aerial. 4 watts output. Valve line up. ECL82,
EZ80. EBF89 and ECH81. Tape and gram inputs.
Tone control. Attractive dial (size 12fin. x
4hin.) in maroon with gold lettering. Overall
chassis size 12hin. x 4hin. x 7fin. high. A.C.
200/250 volts. Fully guaranteed.
SPECIAL £9.19.6 Plus 51- P. 8

P.
PRICE H.P. available.

Another Unrepeatable CHASSIS BARGAIN
A six -valve waveband
AM/FM Superhet Radio-
gram chassis for 200/240
A.C. mains. Brand new,
manufacturer's surplus.
Covering: -
1,200 -2,000 metres L.W.

200-550 metres M.W.
6-19 MCS S.W.

87-100 MCS VHF.
Internal Ferrite rod aerial for long and medium wave. Permeability tuner
unit on VHF. Piano keyboard style push buttons for waveband and gram
selection. Other controls: Volume -Tone on -off Tuning. Valves: ECC85,
ECH81, EF89, EAB80, EL84, EZ80. Audio output: 4 watts. Chassis:
15iin. x 7in. x 71in. high. Dial aperture: 13fin. x 4in. Attractive dial
printed in gold on dark brown background. An ideal chassis, especially
recommended for use with any of the latest autochanger units. Wonder-
ful tone and dynamic range. Come and hear it at any of our branches.
PRICE COMPLETE E15/15/- tax paid, plus 7/6 P. & P. H.P. available.

AN ALL BRITISH PRECISON
TEST METER

(To build yourself)
Designed for Test
bench and produc-
ed for us by one of
Britain's leading
technical training
organisations this
instrument covers
the following
nineteen basic
ranges: D.C. Volt-

age 0-2.5. 0-10, 0-50, 0-100, 0-500,
0-1000. (All ranges 5000 ohms per
volt.) A.C. Voltage 0-10, 0-50,
0-100, 0-500, 0-1000. (All ranges
5000 ohms per volt.) D.C. Current
0-200 microamps. 0-10 m/a., 0-100
m/a., 0-250 m/a., 0-500 rn/a., A.C.
current, 0-200 microamps. Re-
sistance, 0-200.000 ohms. (Easily
extendible to 2 megohms.) Ac-
curacy, 3" of F.S.D. on D.C. ranges,
43" on A.C. ranges, any frequency
between 15-20,000 C.P.S. (Sine
wave) 5" on resistance range.
Positive Range selection by means
of plug and socket. Easily construc-
ted. full instructions being given
with each assembly. All necessary
components offered at the AB-
SURDLY LOW PRICE OF 59/6,
P. & P. 2/6. Strictly limited quan-
tity!!

THE SINCLAIR SLIMLINE
A new 2 TRANSISTOR printed
circuit pocket radio. Completely
portable -the smallest ever -only

x I lin. x lie. Uses Micro Alloy
Transistors and with built-in ferrite
aerial will receive all stations on
M.W.-B.B.C., 208, etc. Easy to
assemble -no alignment problems.
All required components, including
earpiece ONLY 49/6. P. & P. 1/6.
All parts sold separately.

MODEL TK20A
Size 31x21x
Ijin. Meter
size 2lxlhin.
Sensitivity
1.000 o.p.v.
on both A.C.
and D.C.!
A.C. and
D.C. volts
0/15, 0/150,

0/1000 volts. D.C. current
0/150 mA. Resistance 0/100K.
Complete with test prods,
battery and full instructions.
OUTSTANDING
VALUE AT
42/- Plus 1/6 P. & P.

HI-FI SPEAKERS
15in. BASS SPEAKER. As used
by B.B.C. British made. 20 watts.
Flux density 12,000 Gauss, 185,000
Maxwells, IS ohm speech coil.
20 cycles to 5 kc/s. This is a once
only purchase. and the quantity is
strictly limited. 12 gns. ONLY,
plus 7/6 P. & P.
I2in. Co -axial
Speaker. British
manufacture, 15
watts, 15 ohms
speech coil. Flux
density 12,000
Gauss, 160.000
Maxwells. Foam
rubber sur-
round. Ac
special price of
E6/12/6 ONLY,
plus 5/- P. & P.
I2in. BAKERS SELH URST
LOUDSPEAKER. 15 ohms. 15

watt 30-14,000 c.o.s. Brand new
E4/10/-. P. & P. 3/6.
I2in. RICHARD ALLAN P.M.
LOUDSPEAKER. 3 ohm speech
coil. Brand rIEW ONLY 32/6
plus 2/6 P. & P.
I2in. RICHARD ALLAN P.M.
LOUDSPEAKER. 3 ohm speech
coil. Double cone, full frequency.
Brand new. ONLY 39;6. P. & P. 2/6.
MULTI METER MODEL TK.50
Size 5in. x x 1,000 ohms
per volt. D.C. current: 1-250 rnia.
D.C. and A.C.
volts: 10, 250
500 and 1,000
v. Resistance:
0-10K, 0-100K.
Complete with
test prods.
battery and
full instruc-
tions.
Outstanding
buy at 57/6,
plus 2/6 P.&P.

MODEL 500
30,000 OHMS PER VOLT

MULTI METER!
9 range D.C. volt -
cage to I kV.
7 ranges A.C. vol-
tage to 1 kV I

5 ranges D.C. cur-
rent to 12 amp.
3 ranges resistance
to 60 meg. In-
corporates inter-
nal buzzer for audi-
ble warning of
direct shorts and
blocking conden-
sers for A.F. out-
put. Capacity -20
-- 56. Measurements .3*, x
Outstanding value at E8119/6.
H.P. available.
SOLID LEATHER CARRYING CASE
for Model 500. Price 30,- only.

Actual size 4* x 3; x I in

20,000 OHMS PER VOLT!!
MODEL 200H. Volt-ohm-Milliammeter.
RANGES:
A.G. VOLTAGE: 10, 50, 100, 500 and 1,000
volts (10,000 ohms per volt).
D.C. VOLTAGE: 5-25, 50, 250, 500 and 2.5k.
(20.000 ohms per volt).
D.C. CURRENT: 0-50 micro -amps., 0-2.5
in/a., 0-250 mia.
RESISTANCE: 0-6k., 0-6 meg. (300 ohms and
30k. at centre scale).
CAPACITANCE: 100. to .001 mid., .001 mid.
to .1 mfd.
DECIBELS: -20 to =-22 db.
A fully guaranteed pocket size meter, knife
edge pointer, top quality. supplied complete
with test prods and full ec.c n ONLY.
operating instructions at 1." Post free.

18 Tottenham Court Road, London, W.I.
162 Holloway Road, London, N.7.
9 Camberwell Church St., S.E.S.
12, Sufiolk House, George St., Croydon.
10 Withy Grove, Manchester, 4.

THE
COMPONENT
SPECIALISTS

ALSO
SEE

OPPOSITE
PAGE
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TELEFUNKEN HI -F1 STEREO AMPLIFIER
MODEL S.82 WITH BALANCE CONTROL
NOW ONLY 65/19/6

Carr. 7;-
110/250 v. A.C. input 5
watt undistorted, output
(10 w. nominal). Size 12
x 9 x 2in. Weight 9 lb.
Complete with spec. and instructions.

6 TRANSISTOR AND DIODE SUPERHET
A first class 2 waveband
transistor superhet.
Printed circuit panel (size
Elf x 21in.)  3 pre -
aligned I.F. transformers.
 High gain Ferrite rod
aerial.  First -grade tran-
sistors.  Car -aerial wind-
ing.  Push-pull output.
 All parts supplied with
simple instructions. Set
of parts if purchased at
one time ONLY E4/51-.
P. & P. 2/6. All parts sold
separately.

35 OHM SPEAKERS
S,ritable ,or lean with ahor,
2in. Goodmans. Ideal re-
placement for many pocket
portables, 8/6; 2*in. 1016;
3fin. 12/6; 5in. 17/6; 7 x 4
21/-. P. & P. 1/6 per Speaker
PORTABLE CABINET
Size approx. 91 x 64 x 31in.
Suitable for above using
3fin. speaker 25/-. P.&P.2/-

COIL AND TRANSFORMER SET FOR
TRANSISTOR SUPERHET

3 I.F. transformers, one oscillator coil, one
driver transformer and wound Ferrite aerial
(med., long and aerial coupling), 2816 com-
plete, post 1/-. 6 transistor printed circuit,
board to match, 816, post 9d. Circuit dia-
gram 1/6 extra.

STEREO AMPLIFIER
Bargain Offer

89/6

P. & P.

* 4 watts per channel.
* Full tone and volume

controls. * Absolutely complete.
Suitable Pair of Speakers. 8 x 5in. 3 ohm.
21/- the pair. P. & P. 3/-.

RECORDING TAPE
P.V.C. base, full frequency L.P. tape 7in.
1,800ft. (normally 50/-1. 27/6; S4in. 1,200ft.
(normally 35/-), 18/9. Sin. 900ft. (normally
28/-), 15/-. P. & P. 1/- per spool. Ideal for
2- or 4 -track recorders.

HARVERSON'S F.M. TUNER MARK I
F.M.tuning

head by
famous
maker.
 Guar-
anteed
non -d rift.
 Perm-
eability
tuning.  Fre-
quency cover-
age 88-100 Mt/s.  0A81 balanced diode
output.  Two I.F. stages and discriminator.
 Attractive maroon and gold dial (7 x 3in.
glass).  Self powered, using a good quality
mains transformer and valve rectifier.
Valves used ECC85, two EF8Os and EZ80
(rectifier).  Fully drilled chassis.  Size
of completed tuner 8 x 6 x 51in.  All parts
sold separately. Set of parts if purchased at
one time. E5/19/6 plus 8/6 P.P. and ins. Circuit
diagram and illustrations 1/6 post free.
Mark II Version, as above, but complete
with magic eye, front panel and brackets.
66112/6. P. & P. 8/6.
Mark III Version, as Mark I but with out-
put stage (ECL82) and tone control. 67/7/-.
P. & P. 8/6.
HANDSOME METAL CABINET in
choice of grey, black or green. To fit Mark I,
25/-. P.&P. 2/6. To fit Mark II, 17/6. P. & P. 2/6.

SPECIAL OFFER!
GORLER F.M.

TUNER HEADS
10.7 Mc/s. I.F., 15/,
plus 179 P. & P. (ECC85
valve 8/6 extra).

F.M. TUNER
HEAD

A permeability tuned
tuner head by a
famous maker, sup-
plied without valve
(ECC85) and drum
and spindle, 18/6, plus
1/9 P. & P. Valve 8/6

extra. Drum and
spindle 3/6 extra.

SPECIAL
PURCHASE!

Brand new and unused

TURRET
TUNERS

By famous maker
Complete with PCC84
and PCF80 valves. 34-
38 Mc/s. I.F. Biscuits.
for Channels I to 5
and 8 and 9. Circuit
diagram supplied.
25/- each. P. & P. 2/6.

FURTHER HUGE PUR-
CHASE enables us to

offer the

E.M.I. 4 -speed
Player and P.U.
FOR ONLY

P. & P. 4/6. 67/6

Heavy 8,1in. metal
turntable. Low flut-
ter performance 200-
250 v. shaded motor
with tap at 45 v. for
amplifier valve fila-
ment if required. Turn-
over LP/78 head.

4 -SPEED
PLAYER UNIT

BARGAINS
Single Players.
B.S.R. TU/12, E3/10/ -
Carr. 3/6.
Auto Changers.
B.S.R. UAI4, 6612/6.
Latest B.S.R. UA16,

67/2/6.
Carr. 5/- on each.

Latest Garrard "Auto-
Slim,"E6/17/6.Carr. 5/-.

SPEAKER AND
CABINET FABRICS
Oatmeal fabric for
speaker or cabinet or
red rexine for cabinet.
54in. wide, 13/6 per
yd. length (minimum
order). P. & P. 1/6.

HIGH GAIN 4 TRANSISTOR PRINTED
CIRCUIT AMPLIFIER KIT

Type TA1
* Peak output in excess of 11 watts.
* All standard British components.
* Built on printed circuit panel,
size 6 x 3in. * Generous size Driver
and Output Transformers. * Output
transformer tapped for 3 ohm and
15 ohm speakers. * Transistors (GET 114 or SI Mullard
008 ID and matched pair of 0081 o/p). * 9 volt opera-
tion, * Everything supplied, wire, battery clips, solder,
etc. * Comprehensive easy to follow instructions and
circuit diagram 1/6 (free with kit). All parts sold separately.

SPECIAL PRICE

45/ -
TRANSISTORS

GETIS (Matched Pair) 15/-
0071 S/- PXAI01 ... 6/6
0072 6/- XAI03 6/6
0076 6/- V 15/10p _12/6
Set of Mullard 6 transistors 0C44,
2-0C45, 0081 D, Matched pair 0081,
25/-. All Post Free.

SPECIAL OFFER !
CAR RADIO AERIALS

by well known maker
Originally listed 32/6

OUR PRICE 22/, P. & P. 2/ -
Wing mounting, heavily chromed,
3 -section telescopic, open 434",
closed 17". Simple one hole fitting.
Complete with coax lead and plug.

10/14 W. HI-FI AMP. KIT

A stylishly finished monaural ampli-
fier with an output of 14 watts from
2 EL84s in push-pull. Super repro-
duction of both music and speech,
with negligible hum. Separate in-
puts for mike and gram allow records
and announcements to follow each
other. Fully shrouded section wound
output transformer (to match 3-15(3
speaker) and 2 independent volume
controls, and separate bass and treble
controls are provided giving good lift
and cut. Valve line-up 2 EL84s,
ECC83, EF86 and EZ80 rectifier,
ONLY 66/19/6. P. & P. 6/6. All
parts sold separately. Simple in-
struction booklet 1/6. (Free with
parts.)

AMPLIFIER ON
PRINTED CIRCUIT BOARD
Two valve. UY85, UL84 with O.P.
trans., use with 80 volt tap off motor,
39/6. P.P. 2/6 on above. Dropper
res. 'or filaments if required 2/6.

B.S.R. AUTO UNITS
160 v. Suitable for use with above.
(Slightly soiled) 64/4/-. P. & P 5/ -

LARGE CABINET
Suitable
f o r
above
B .S . R .AutoUnit
and amps.
Complete with
3 ohm speaker. 63/9/6. Carr. 5/-.
Superior Cabinet. Similar to above
to take 8 x Sin. speaker, with motor
board, will accommodate BSR UAI4
or UA I 6. E3/9/6. Carr. 5/6. Speaker
15/- extra. P. & P. 1/6 extra.

3 OHM LOUDSPEAKERS
2/ in. 12/6; 5in. 12/6; 61in. I5/-; 8in.
21/-; 10in. 25/-; I2in. 27/6
E.M.I. 21in. tweeter 10/6
Goodmans 5in. tweeter 10/6
8 x Sin by famous maker 10,6
E.M.I. 10 x 6in. ceramic magnet 25/-
E.M.I. I31in. x 131in. high flux 3216
Rola Celestion approx. 9in. x 6in.,
middle register speaker 10/6
Also 15 ohm, I2in. 30/-
P. & P. up to 6in. 1/6: over 6in. 2/6
per speaker. ALL BRAND NEW.

B.S.R. MONARDECK
(Single speed) 3fin. per sec., simple
control, uses 5Iin. spools, 66/I5/ -
COLLAR° STUDIO DECK
E10/10/- plus 5/6 carr. and ins. on both
(Tapes extra on both).

RECORD PLAYER AMP.
2 valve (EZ80, ECL82), A.G. mains, 3
watts output, ready built, tested and
complete with valves and output
transformer. Size 7in. w. x 21in. d.
x 5fin. h. 55/-. P. & P. 3/-. Suitable
Speakers, 6in. 15/-, P. & P. 1/6,
or 10in. x 6in. 25/-, P. & P. 2/6.

QUALITY RECORD
PLAYER AMPLIFIER

A top-quality record player amplifier.
This amplifier (which is used in a
29 gn. record player) employs ECC83,
EL84, EZ80 valves. Bass, treble and
volume controls and op. transformer
matched for 3 ohm speaker

Price 69/6. P. & P. 3/6.
DITTO. Mounted on board with
output transformer and 61in speaker.
Complete at 89/6. P. & P. 4/6.

SPECIAL BARGAINS!
TWO GANG .0005 TUNING
CONDENSER. Geared precision
reduction drive. Size 2-rif x 2 x Ilin.
Brand new and unused, 3/6 each.
P. & P. 1/-.
MAINS TRANSFORMERS.
Tapped Primary, 1 wave or Bridge
Rectifier. Secondary 250 v. at 75 mia.
6.3 volts at 2 amps. 10/6. P. & P. 3/-.
MAINS TRANSFORMER. Im-
pregnated and fully shrouded. Size
44 x 31 x.2kin. Weight 61b. Tapped
primary 205, 225, 245 v. Electrostatic
screen. Output 360-0-360 v. at 120
m/a. D.C. plus 1050 v. half wave at
3 m/a. D.C., 6.3 v. at 3.5 amps.,
centre tapped 5 v. at 21 amps. and
6.3 v. at .6 amps. PRICE ONLY 21/-.
P. & P. 5/-.
CARBON MIKE INSERTS. Brand
new 2fin. dia 3/6. P. & P. 9d.
ELECTROSTATIC H.F. TWEET-
ERS. Type L.S.H. 75. Size 3 x 3in.,
2/6 each, plus 9d. P. & P.
ACOS CRYSTAL MIKES. High
impedance for desk or hand use.
High sensitivity, 18/6. P. & P. 1/6.
TSL CRYSTAL STICK MIKES.
(Listed at 45/-.) Our Price 18/6.
P. & P. 1/6.
TRANSISTOR DRIVER and 0/P
TRANSFORMERS. (Tapped 3

ohm and 15 ohm o/p)

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985/6

Open all day Saturday. Early closing Wed., I p.m.
A few minutes from South Wimbledon Tube Station. (S.A.E. all enquiries.)
Please Note: P. & P. charges quoted apply to U.K. only. P. & P. on
overseas orders charged extra. (PLEASE WRITE CLEARLY.)

plus 4 suitable Transis-
tors giving approx. I

watt o/p. 30/-. P. & P.
2/-.
3 PUSH-BUTTONTRANSISTOR
SWITCH D.P. - D.T.
Each switch 5/6 plus
1/- P. & P.
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UNIVERSAL .V 0 M ETE RS

Guaranteed perfect working order.
Supplied complete with leads, bat-
teries and instructions.
Model " D," 34 range... E8 19 6
Model " 7 " 50 range ... fll 0 0
Registered Post 5/- extra.

MICROAMMETERS
0-500 microamps. 2iin. circular
flush panel mounting. Dials en-
graved, 0-15, 0-600 volts. BRAND
NEW. BOXED. I5/-. P.P. 1/6.

7.5 K.V.A. AUTO
TRANSFORMERS

0-115-230 volts. Brand new boxed.
EIS. Carriage 10/-.

230/250 VOLT A.G. MOTORS
44 x Sin. dia., 90 watts, 5,000 r.p.m.,
}in. spindle. 22/6. P.P. 1/6.

I K.V.A. ISOLATION
TRANSFORMERS

230 v. Pri.: 230 v. Sec. Boxed, E5
each. Carriage 10/-.

VARIAC TRANSFORMERS
24 amp., 230 volt primary, 185 to
250 volt output, LI2/10/-. Carriage
10/-.

TELEPHONES TYPE " H "
Sound powered, generator bell
ringing, 2 line connection. Fully
tested, L4/19/6 pair. Carr. 5/-.

3000 WATT AUTO
TRANSFORMERS

0-115-230 volts, step-up or step-
down. Brand new. boxed ex-U.S.A.,
67/10/- each. Carr. 10/-.

PANEL METERS
100µA 24" F.M. D.C. 42/6
I 00u,A D.C. 62/6
I mA. 24" F.M. D.C. 25/-
2 mA. 24" F.M. D.C. 15/6
30 mA. 24" F.M. D.C. 12/6
30/0/30 mA. 24" F.M. D.C. 9/6
350 mA. 24" F.M. D.C. 10/6
15 amp. 34" F.M. D.C. 39/6
5/0/5 amp. 34" F.M. D.C. 25/-
300 v. 24" Proj. A.G. 19/6
300 v. 24" F.M. A.G. 25/-
500 v. 24" F.M. A.C. 25/-
120v. 31" F.M. D.C. 32/6

Postage extra.

FIELD TELEPHONES
TYPE " F "

Suitable for many applications.
Generator bell ringing, 2 line con-
nection. With batteries and wooden
carrying case, fully tested, E4/19/6 per
pair. Carr. 5/-.

SUB -STANDARD
D.C. AMMETERS

9 ranges, 150 mA., 1.5A., 3A, 7.5A,
15A, 30A, 60A, 300A, and 450A.
Housed in teak portable case, Bin.
mirror scale. Supplied brand new
with all shunts and leather carrying
case, EIS each. P.P. 10/-.

P.C.R.2 RECEIVERS
800-2,000 metres, 190-550 metres 6-22 Mc/s. output for phones or 30
speaker. As new £5/19/6. Carr. 10/6. PCR3 as PCR2 but covers
190/550 meters, 2-7 Mc/s, 7-22 Mc/s, including top band. As new
E8/8/.. Carr. 10/6. All above models can be supplied with internal
power unit to operate on 200/250 v. A.G. at 39/6 extra or alternatively
plug-in external power units are 35/-.

AVO WIDE RANGE SIGNAL GENERATOR
Frequency coverage 50 kc/s to 80 MO in six turret operated ranges.
For use on standard A.C. mains. Packed in original transit cases with
accessories. Supplied in as new condition, fully checked before
despatch, EIS. Carriage 10/-.

NATIONAL H.R.O. RECEIVERS
SENIOR MODEL. Supplied complete with
full set of 9 coils covering 50 kc/s. to 30 Mc/s.
Each receiver thoroughly checked and avail-
able as follows:
TABLE MODEL. As new condition £25.
TABLE MODEL. Extremely good used
condition, E19/19/..
RACK MODEL. Extremely good used
condition, E18/181-. Carriage El extra.

200/250 volt A.C. power packs for above receiver, also sold separately,
59/6. Carr. 5/-.

PRECISION COMBINATION VOLTMETER/AMMETER FOR
A.C. AND D.C.

Two separate instruments housed in polished wood case, 6in. scales
with knife edge pointers.
Ranges:

Volts A.G. and D.C. 160-300-600 v.
Amps. A.G. and D.C. 25-50-150-200 A.

Supplied complete with all current shunts, leads and leather carrying
case. Manufactured by Elliott Bros. Supplied brand new, E9/19/6 each.
Carriage 7/6.

HALLICRAFTER S36 V.H.F. RECEIVERS
F.M./A.M. 27-143 Mc/s. 110 volt A.C. (transformer supplied for 230 v.
A.C.) Improved version of S-27. Tested before
despatch. Brand new boxed with instruction
manual, £40 each

Carr, £2

MINE DETECTOR No. 4A
Will detect all types of metal. Fully portable. Complete equipment
supplied tested with instructions, 39/6. Carriage 10/6. Battery
8/6 extra.

COLLARO STUDIO TAPE TRANSCRIPTOR
Brand new 1962 model. 3 speeds, 3 motors, digital counter, etc.
With latest Bradmatic heads and interlock button. Supplied with
spare spool, instructions, fixings, 10 gns. each. Carr. paid.

FABULOUS TAPE OFFER
Famous American Brand Tapes. Brand new, fully guaranteed. Sin.-
600ft., 10/6. Sin.-900ft., 13/6. Sin.-I200ft., 17/-. 7in.-12001t.,
13/6, 7in.-I800ft., 18/6, 7in.-2400ft., 27/6. P. & P. extra. S.A.E.
for full tape list.

COSSOR 1035 DOUBLE BEAM OSCILLOSCOPES
Offered in guaranteed perfect condition, E45 each, carr. El. A vast
selection of other scopes available by Erskine, Mullard, E.M.I., Solartron,
etc.

HEAVY DUTY POWER PACKS
Input 200/250 volts A.C., three H.T. outputs, 2 x 400 volt 175 mA.,
350 volt 225 mA., all fully smoothed. 2 x 6.3 volt 5 amp., 6.3 volt 4
amp., 12 volt .5 amp. Supplied in perfect condition, £5/10/- each.
Carr. 30/,

PRECISION A.C. AND D.C. VOLTMETERS
Two ranges, 160 and 320 volts, Bin. mirror scale with knife edge pointer.
Housed in polished wooden case. Ideal for Schools, Labs., etc. Supplied
brand new, E5/19/6 each. P/P 3/6.

MARCONI STANDARD SIGNAL GENERATORS TF-144G
Frequency 85 kcis. to 25 Mc/s., calibrated output 14V. to I volt. Opera-
tion 200/250 volts A.C. Supplied in guaranteed perfect condition, with
mains lead and dummy aerial, E25. Carr. 30/-.

CAMBRIDGE UNIPIVOT GALVONOMETERS
Centre reading 50 microamps. Supplied complete with leather carry-
ing case, perfect condition, £411916. P/P 3/6.

MARCONI
CRI00/8 RECEIVERS

BRAND NEW
Packed in original transit cases
and complete with handbook/manual.
60 Kcis to 30 Mc/s. 200/250 volt A.G.
operation. Tested before despatch.

3 5 Carriage £2.

A few CR.I00 receivers available
in good used condition, £21.

MINI FLUX -HI-FI TAPE
HEADS

Set of 3, record, play back, erase.
Only 29/6 a set. P. & P. 9d.

L.T. METAL RECTIFIERS
All full wave, bridge connected.
Brand new, guaranteed.
2/I8v. I.5A. 3/9
2/18v. 2.5A 6/3 24/36v. 6A. 27/6
2/18v, 4A. 8/3 24/36v. I5A. 45/-
2/18v. 6A, 12/3 36/48v. 2A. 19/6
2/I8v. 10A. 22/6 36/48v. 4A. 29/6
2/I8v. ISA. 37/6 36/48v. 6A. 32/6

24/36v. IA. 7/3 48/60v. 2A. 21/-
24/36v. 2A. 13/6 48/60v. 10A. 82/6
Please add postage.

L.T. TRANSFORMERS
All primaries tapped 200/250 volts.
I Battery Charging. 3.5, 9 or 17
volt, I amp., 9/9. Ditto 2 amp.,
14/3. Ditto 4 amp., 16/6. 9 or 17
volt, 6 amp., 26/,
2 Model Type 3, 4, 5, 6, 8, 10, 12,
15, 18, 20, 24 or 30 volt, 2 amp.
18/6. Ditto 4 amp., 30/-. Ditto
5 amp., 37/6. Add postage.

MINIATURE MODEL
ACCUMULATORS

Lead Acid. BRAND NEW. 2v.
1.5 A.H., 4 x 11 x lin., ilb., 5/6.
P.P. 1/3. 12v. 0.75 A.H., 4 x 3 x
21b., 15/6. P.P. 1/6.

R.C.A. PLATE
TRANSFORMERS

Pri. 200/250 v. sec., 2,000-0-2,000 v.
500 mA., tapped 1,500 v. New.
Boxed, E6/10/.. Carriage 15/-,

DUMONT K105IPI
DOUBLE BEAM C.R.T.

Twin Gun. Brand new, boxed, 59/6.
P.P. 3/6.
1.2 Ohm 12 Amp. RHEOSTAT
Geared slider type, new boxed,
15/6 each. P.P. 3/6.

MARCONI TF-885
VIDEO OSCILLATORS

25 cis -5 Mc/s. Supplied in guaranteed
as new condition, f90 each.

H.R.O. DIALS
Brand new, 27/6. P.P. 2/6.

MINIATURE PANEL
METERS

For dia. panel hole.
0.501.A 39/6 0.300 v. D.C.
0-5006A 32/6 " S " meter
0-I mA 27/6 " VU " meter
0-5 mA. 27/6 Post paid.

27/6
35/-
42/6

CONSTANT VOLTAGE
TRANSFORMERS

95/130v input 115v. output 500 watts.
Can be used in series for 230 volt
£4 each. Carriage 10/-.

WESTON .MICROAMMETERS
MOVING COIL RELAYS

Brand NEW, Boxed, fully guaran-
teed, 42/6 each. P. & P. 2/-.

Hours of Business: 3 LISLE STREET, 9 a.m.-6 p.m. Half Day Saturday Send S.A.E.
34 LISLE STREET, 9 a.m.--6 p.m. Half Day Thursday For Bargain Lists

Clry (RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables SMITHEX LESQUARE

3-34 LISLE STREET, LONDON, W.C.2
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(ELECTRONICS LTD
HEAVY DUTY L.T.
TRANSFORMERS

All primaries 220-240 volts. Terminal
block connections.

No. Secondary Tapped Price Carr.
I 25, 30, 35 v., 40 a. Ell 9 6 10/-
2 25, 30, 35 v., 20 a., E6 19 6 7/6
3 25, 30, 35, v., 10 a. E4 15 0 5/-
4 25, 30, 35 v., 2 a. El 17 6 3/6

5 10, 17, 18 v., 10 a. E2 17 6 4/-
6 24 volts, 30 amps. a 15 0 7/6

7 20 volts, 30 amps. E6 IS 0 7/6

8 50 volts, 15 amps. E6 19 6 7/6
9 30 v., 40 v., 50 v., 5 a. E4 IS 0 5/-

10 24, 36, 48 v., 8 a. E4 19 6 5/-
11 17, 18, 20 v., 20 a. E4 19 6 51-
12 6, 12 v., 20 a. E3 12 6 5/-
13 20 volts, 20 amps. E4 15 0 7/6
14 30, 32, 34, 36 v., 5 a. E2 17 6 4/-
15 6, 12 v., 10 a. E2 2 6 4/-
16 12 volts., 5 amps El 9 6 3/-
17 24 volts, 10 amps. E3 5 0 4/-
18 24 volts, 5 amps. LI 19 6 3/6
19 48, 56, 60 v., I a. LI 9 6 3/6
20 12, 24, 30, 48 v., 2 a. E2 5 0 3/6
21 6.3 volts, 15 amps. El 17 6 3/6
22 6.3 v. 5 a. and 6.3 v. I a. 15 0 3/6
23 12, 24 v., I a. 15 0 2/6
24 9, 15 v., 2 a. 17 6 2/6
25 6, 9, 15 v., 4 a. El 5 0 3/6
26 12, 18 v., 10 a. E2 12 7 4/-
27 12, 18 v., 20 a. E3 19 6 5/-
28 10, 18, 20 v., 9 a. E3 9 6 5/-
29 10.5 v. 7 a. and 6.6 v. 7 a. II 15 0 5/-
30 12 v. a. and 12 v. a 15 0 3/ -

MULTI TAPPED TRANSFORMERS
Pri. 200, 230, 250 volts. Sec. T 3, 4, 5, 6, 8, 9,
10. 12, 15, 18. 20. 24, 30 volts, 5 amps. 45/,
p.p. 41-. 4 amp. 39/6, p.p. 3/-. 2 amp., p.p. 3/-.

AUTO TRANSFORMERS
240-110 volts 2 kVA. Completely enclosed
in metal case with carrying handle. Fitted with
2 two -pin American sockets or terminal blocks.
Size 10 x 8 x 6in. Supplied brand new and
guaranteed. E13/15/-. Carr. 7/6. 1,000 watts
E4/15/.. Carr. 4/, 500 watts 13/10/-. Carr. 4/-.
300 watts £2/7/6. Carr. 3/-.

HEAVY DUTY L.T. TRANSFORMER
Pri. 240 v. Sec. tapped 4 , 6. II volts. 200, amps.
E9/1010-, Carr. 10:-.

A.M. HEAVY DUTY AUTO STEP-UP
OR STEP-DOWN TRANSFORMERS.
Designed for the Air Ministry for mains
boosting or operating 110 v. equipment.
10KVA. Tapped 250. 240, 230, 220, 120,
115, 110, 105 volts. Completely enclosed in
metal case. Size 27 x 17 x I4in. Weight
approx. 3 cwt. 129110/, SKVA. Tapped as
above. Size 23 x 14 x 11 in. Weight approx.
2 cwt. E19/101-. 2.5KVA. Tapped as above.
Size 15 x 8 x 8in. Weight approx. 75 lb.
£1011916. All transformers supplied new and
guaranteed and offered at a fraction of
maker's price. Carr. extra.

STEP DOWN TRANSFORMERS
Pri. tapped 220-230-240-250 v. Sec. tapped
100-110 volts, 200 watts double wound. 52/6.
Carr. 5,/-.

A.M. ISOLATION TRANSFORMERS
Pm tapped 100-200-220-240 v. Sec. 225 volts.
Very conservatively rated at 1.1 amps, double
wound. E3/15/.. Carr. 7/6.

TEDDINGTON THERMOSTATS TYPE
I.T. Range 25-105°C. Length 6in., 22/6,
p.p. 2/6. Supplied new and guaranteed.

ROTOTHERM THERMOMETERS. 50-
250 deg. C. Immersion type. 34in. dia. Dial
length of tube 134in. Complete with flange nut,
37/6, plus 3/6.

W.' ...WT..

LONDON'S LARGEST SUPPLIERS OF
ELECTRONIC EQUIPMENT

9& 10 CHAPEL STREET,
LONDON, N.W.1.

Tel. PAD 7851 AMB 5125

I MFD. 20,000 V. WKG. Tropically rated.
Size H. I lin. plus insulated terminals. 5in.
W. I3in., D. 4in.
Supplied brand new in maker's packing case at
a fraction of original price. E7/10/-. Carr. 7/6.

OTHER TYPES AVAILABLE
T.C.C. I mfd. 7,500 v. wkg. at 713°C. 50/-,
carr. 7/6. 0.5 mfd., 15,000 v. wkg. at 60°C.
79/6, carr. 7/6. 0.001 mfd. 15,000 v. wkg.
45/-, carr. 5/-. 1.5 mfd., 4,000 wkg. 12/6,
p.p. 2/6. I mfd., 2,500 v. wkg. at 60°C. 15/-,
p.p. 2/-. 0.5 mfd., 7,500 v. wkg. at 71°C. 25/-,
p.p. 2/6. 4 mfd., 1,500 v. wkg. at 71°C. 10/6,
p.p. 21-. 4 mfd., 1,000 v. wkg. at 60°C. 7/6,
p.p. 2/-. 10 mfd., 450 v. wkg. at 140'F. 816,
p.p. 2/-. 8 mfd., 600 v. wkg. at 7I'C., p.p. 7/6.
2 mfd., 200 v. wkg. at 71°C. 2/6, p.p. 1/6. I mfd.,
500 v. wkg. at 60'C. 2/-, p.p. 1/-.

DUBILIER. 4 mfd., 3,000 v. wkg. at 71°C.
25/-, p.p. 3/-. 2 mfd. 2,500 v. wkg. at 71°C.
17/6, p.p. 2/6. 1 mfd., 5,000 v. wkg, at 71°C.
25/-, p.p. 3/-. 0.5 mfd., 5,000 v. wkg. at 71°C.
15/- p.p. 3/-. 0.25 mfd., 7,500 v. wkg. at 71°C.
17/6, p.p. 3/-. 0.25 mfd., 5,000 v. wkg. at 71°C.
12/6, p.p. 216. 0.1 mfd., 5,000 v. wkg. 10/6,
p.p. 2/6. 8 mfd., 900 v. wkg. at 71°C. 8/6,
p.p. 2/-. 0.5 mfd., 10,000, 37/6, carr. 3/6.
AMERICAN. All tropically rated. 16 mfd.,
400 v. wkg., 8/6, p.p. 2/-. 10 mfd., 300 v. wkg.
5/6, p.p. 2/-. 8 mfd., 500 v. wkg. 7/6, p.p. 21,
3 mfd., 1,000 v. wkg. 7/6, p.p. 2/-. 0.15+0.15
mfd., 8,000 v. wkg. 10/6, p.p. 1/6. 0.1 mfd.,
7,000 v. wkg. 8/6, p.p. 1/6. 0.2 mfd., 5,000 v.
wkg. 7/6, p.p. 1/6. 8 mfd., 1,500 v. wkg. 17/6,
p.p. 2/6. 10 mfd. 600 v. wkg., 8/6, p.p. 21,
2 mfd. 5,000 v. wkg., E3, carr.
A.C. RATED CAPACITORS
30 mfd., 440 v. wkg. A.G. 35/-, p.p. 2/6. 5 mfd.,
400 v. wkg. A.C. 10/6, p.p. 2/-. 5 mfd., 220 v.
wkg. A.C. 7/6, p.p. 2/-.
25 mfd. 440 v. A.C. 22/6, p.p. 2/6. 15 mfd.
660 v. A.C. 17/6, p.p. 3/6. 4 mfd. 650 v. A.G.
15/, p.p. 2/6. 68 mfd., 440 v. r.m.s. 45/, p.p.
5/-. 10 mfd. 660 v. 15/-, p.p. 2/-. 13.5 mfd. 750 v.
30/, p.p. 4/-. 16 mfd. 650 v. 1816, p.p. 2/6.

DUBILIER CAPACITORS. Tubular elec-
trolytics, 16+16 mfd., 500 v. wkg. Brand
new. 24/-. Per dozen. p.p. 2/6.

SPECIAL OFFER
E.A.C. LTD. A.C. 0-300 VOLTMETERS.
6 inch flush mounting, iron case protected,
panel hole 64in. Supplied brand new in sealed
cartons at a fraction of maker's price. E3/15/..
Carr. 4/..

TWIN TURBO BLOWERS

A.C. 200-240 volts 1/8 h.p. motor, 2,850 r.p.m.
Manufactured by famous manufacturers for
computer equipment in perfect condition.
Completely enclosed, size 24 x 8 x 8 ins.
£7/19/6, Carr. 7/6.

SPECIAL OFFER. LATEST HIGH
CAPACITY TUBULAR ELECTRO-
LYTICS. By famous makers. 8,000 mfd.,
65 v. wkg. 25/-. 3,300 mfd. 110 v. wkg. 22/6.
2,000 mfd. 115 v. wkg. 17/6. 1,500 mfd.
100 v. wkg. 500 mfd. 400 v. wkg. 12/6.
500 mfd. 200 v. wkg. 10/6. 400 mfd. 300
v. wkg. 10/6. P.p. 21- each Supplied New
and Guaranteed.

fR---

0110A1144t

S.T.C. L.T. UNIT TYPE 78
A.C. input 200-250 v. D.C. output 36 volts
50 amps. Built into heavy metal case. Size
40 x 20 x I3in. E32/10/-. Ex warehouse.

WESTINGHOUSE " WESTAT " CON-
STANT POTENTIAL POWER UNIT.
A.G. input 200-250 v. D.C. output 12.9 volts.
46.5 amps. Stabilised and smoothed, built
into heavy metal case. Size 21 x 19 x I7in.
£35. Ex warehouse.

I.B.M. D.C. SUPPLY UNIT
A.C. input 220-250 v. D.C. output 75 volts,
24 amps. E3/151-. Carr. 5/-.

L.T. SUPPLY UNIT TYPE S.E.I.

A.C. input 200-240 v. D.C. Output tapped to
give 12 or 24 volts 8 amps. continuous rating.
Fitted with panel fuse. Mains on/off switch and
D.C. output socket. Built in strong metal case.
Size 15 x 6 x 6in. An ideal general purpose
L.T. supply unit for operating relays. Con-
tactors, battery charging, etc. E9/19/6, carr. 7/6.
L.T. SUPPLY UNIT TYPE S.E.2.
A.G. input 200-240 v. D.C. output 50 volts
5 amps. Built in metal case size 15 x 6 x 6in.
Fitted with on/off switch, panel fuse, and output
socket. E9/19/6, carr. 7/6.
LOW VOLTAGE ,VAR1ACS
We have a large selection of these transformers,
example 0-30 v., 0-60 v., 0-100 v. at various
amperages, let us know your requirements.
L.T CHOKES. Designed to smooth 12-24 v.
D.C. at 5 amps., 25/, p.p. 3/-, Larger types
available.
AMERICAN TELEPHONE CABLE
Similar to single D3 field cable. 2 mile drums.
Supplied unused and perfect E5/10/-, carr. 10/,

GRESSALL HEAVY DUTY RHEOSTATS
26 ohms 4 amps. 6 in. dia., carbon track.
Panel mounting. Length of spindle 14 in.,
tin. dia. BRAND NEW 45/, Carr. 4/-,

HIGH GRADE M.G.
D.C. VOLTMETERS

180-280 volts 54 x tin.
Rectangular dial. Set
in wall mounting case,
size 8 x 64 x 34in. with
lamp fitting to illuminate
dial. Supplied brand new
at a fraction of maker's
price, 37/6, p.p. 3/6.

UNIT SUPPRESSOR TYPE. A2276B.
Containing E. Edgcumbe A.C. 0-300 v. 50 cy.,
44 meters 2 mfd. 350 v. A.G. wkg. capacitor.
Smoothing choke. Size of unit 10 x II x 7in.,
59/6, carr. 7/6.

BRAND NEW W.D. TELEPHONE
CABLE

Twin D8, one mile drums. L7/10/-, carr. 151-.
Twin Canadian P.V.C. D3, 500 yard drums.
59/6, carr. 7/6. British D3 single I mile drums.
59/6, carr. 7/6. 1/3 mile drums, 25/., carr. 5/-.
P.V.C. Telephone Cable, 6 steel, I copper
strands, 800 yard coils, 35/-, p.p. 5/-. P.V.C.
Commando Tele Cable, 1,000 yard drums,
9/11, p.p. 4/..

CROMPTON PARKINSON A.C. VOLT-
METERS. 90-180 v. M.I. 50 cycles. qin.
scale. Flange mounting. Supplied new and
guaranteed at a fraction of maker's price.
27/6, p.p. 4/.
MINIATURE ALKALINE CELLS.
1.2 volts. 3 A.M. Size 3 x 24.xlin. Unused
and guaranteed. 6 for 18/6, p.p, 3/-. 12 for
351-, p.p. 41,

STC FW BRIDGE RECTIFIERS.
Max. A.G. input 90 volts. D.C. output 13}
amps. 74in. sq. plates. Brand new E7/10/-.
Carr. 5/-.
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100,000 O.P.V. MULTI -TESTER

MODEL 370-N

E14.14.0
Incorporates 9.5
,A. basic meter,
scale size 4 X 21in.
Ranges D.C. volts,
8 ranges 100 mV.
to 5 kv. D.C.
amps., 7 ranges,
10 µA. to 10 A.
A.C. volts, 6 ranges
2.5 v. to 1 kv.
Ohms 5 ranges 0-
50 megohms and
5 ranges 40 ohms
to 400 K ohms.
Overall size 7 x 5 x
30,000 o.p.v. MULTI -TESTER MODEL 500.
Ranges D.C. volts 0-1,000 v. A.C. volts 0-
1,000 v. (15,000 o.p.v.). D.C. current 0.05-
500 mA., 0-12 a. Resistance 0-60 megs. Decibels
+20 to -56 dB. Sizes 34, in. x x 21in.
ONLY 58/17/6. Both above supplied complete
with instruction manual, test leads and batteries.

COSSOR 1035 DOUBLE BEAM
OSCILLOSCOPE

A fine instrument in perfect condition and in
good working order, £40. Carr. 30/-. Also
1049 at £45. Carr. 30/,

EVERSHED & FIG-
NOLEN Series II. 500
v. Megger with
'eather case, used
',.it in good condi-

tion, 218/18/,

EVERSHED &
VIGNOLES MEG-
GER CIRCUIT
TESTER (low
reading ohm
meter). 2 ranges

0-3, 0-30 ohm. Complete with leather case and
test leads. As new, 58/6/-. Ditto, 0-500, 100-
5,000 ohms, £6.

EVERSHED & FIG -
SOLES. Wee Megger
;,00 v., with leather
carrying case, good
working order 212/19/8.

BRIDGE MEGGERS.
Evershed and Vignoles
Series 2, 600 v. Ac-
curate working order,
perfect condition, fully
tested. Complete with
leather case, 240.
LEATHER OASES for Wee Meggers, .1.0,- each.

AVO MODEL 7
Good working order, 10 gns. Post 5/-.

CRYSTAL CALIBRATOR No. 10. (Battery
powered 1.4 v. valves). Frequency range 1.5
to 10 Mc/s. (nominal) but can actually be used
up to 30 Mc s. Weight 5 lb. Size 7 x x 4in.
Complete with full working instructions, circuit
diagram, carrying haversack, connecting leads
and spare valves. ONLY 24/17/8.

OUTSTANDING BUYS IN QUALITY MULTI -
METERS

Model Y.3. 2,000 ohms per volt. Sub -miniature
in size and convenient in use. Ranges: D.C.
volts, 6, 30,150, 600. A.C. volts, 6, 30,150, 600.
D.C. amps, 150 mA. Ohms, 0-100 K ohms.
Size 35 x 2} x PRICE 89/6. P. & P. 2/-.
Model YP.60. 3,300 ohms per volt. Pocket
size suitable for general use. Ranges: D.C.
volts, 6, 12, 60, 300, 1,200. A.C. volts, 6, 12,
60, 300, 1,200. D.C. amps., 300AA, 3 mA,
300 mA. Ohms, 0-30 K ohms, 0-3 M ohms.
DB, -20 to +18 dB, 0 to +24 dB. Size,
41 x six lila. PRICE 52/6. P. & P. 2/-.
Model 100L. 4,000 ohms per volt. Miniature
tester with high sensitivity of 160µA. Ranges:
D.C. and A.C. volts, 10, 50, 250, 500, 1,000.
D.C. amps, 250 µA, 50 mA, 500 mA. Ohms,
0-10 K ohms, 0-1 M ohms. DB -20 to +22 dB,
+20 to +36 dB. Capacity, 0.06 AF, 1µF,
250AF, 0.2µF. PRICE 69/6. P. & P. 2/,
All complete with test leads, battery, instruc-
tions and fully guaranteed.

FIRST QUALITY

5in. Std. 600ft. 8/6
7in. Std. 1,200ft. 12/6
5in. L.P. 900ft. 10/-
3 in. L.P. 1,200ft. 12/6
7in. L.P. 1,800ft. 16/ -

SPARE SPOOLS. 4in. D.P. 600ft. 9/-
5in., Ain., 5in. D.P. 1,200ft. 15/-

2/- each. 7in. 51in. D.P. 1,800ft. 22/8
D.P. 2,400ft. 26/-

" GEE'S " SUPER QUALITY MESSAGE TAPES
3M. Std. 150ft. 3 9. Sin. L.P. 240ft. 5/-; 3in.
D.P. 400ft. 10/, On brightly coloured spools in
neat plastic cassettes. Ideal for gifts or messages.

" GEE'S " ACCESSORY KIT
1 " BIB " Splicer, 1 Splicing Tape, 3 Leader
Tapes (3 colours), 10 Retaining Clips. Packed in

Vatic container. PRICE 32/6. While stocks last.
"INSTANT " BULK TAPE =AS=

A complete reel of magnetic tape can be effec-
tively erased of all traces of recorded matter
within a few seconds leaving tape as new.
Operates on A.C. 200/250 v. Today's price 35/-.
FEW ONLY AT 27/8. P. & P. 2/6.

2/8; Still. 5/-. WM

EXCLUSIVE TO GEES
American "Shamrock " Tapes

7 inch L.P. 1800 ft.
Professional quality, attractively
boxed. Guaranteed brand new.
SPECIAL INTRODUCTORY 15/6PRICE OFFER
SPECIAL DISCOUNT FOR QUANTITIES

Where not stated, please add P. & P. 2/- per order.
(Orders over i;3 post free.) Many other types avail-
able including " SCOTCH," " EMI," "BASF,"
" Synchrotape," etc. Send S.A.E. /or our huge
money -saving literature on Tapes and .4 ccessories.

FERRANTI SILICON DIODE. ZR21, 50 v. at
8 amps. Brand new 15/-.
WESTINGHOUSE 36KFIT240 PENCIL
RECTIFIER. 121in. long x tin. dia. 6.7KVA
at 5 mA. 15/-.
MULLARD 001ST POWER TRANSISTOR.
10/12 watt in push/pull 15,- ea. New & boxed.

'POWERSTAT' VARIABLE TRANSFORMERS
Input 230 volts. 5000 cycles. Output 0-260
volts at 9 amps. Fully shrouded. For bench or
panel mounting. A robust job of outstanding
quality and performance. Brand new and
guaranteed. £15. Carr. 7/6. Made in U.S.A.
AUTO TRANSFORMERS. Step up, step down.
110/115, 220/230 v. Full shrouded, terminal
block connectors. 150 w. 32/6; 300 w. 47 6;
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/,
1,750 w. 175/-. Carriage 5/-. on each type.
RCA PLATE TRANSFORMERS 190 to 250 v.
primary 50-60 cycles. Secondary 1,500-0-1,500
v. or 2,000-0-2,000 v. at 500 milliamps. Brand
new and boxed 26/10/-. Carriage extra.
L.T. TRANSFORMERS. Tapped. Primary
200/250 v. 50 cycles. Secondary, 0-12-18-24-
30-36 v. at 6/8 amps. 65/-. Ditto 10/12 amps.
85/-. Carr. 5/- each.
G.P.O. STANDARD 19in. HEAVY DUTY

EQUIPMENT RACKS
5ft. Gin. Angle Uprights, 54/10/, Carr. 15/-.
Eft. Channel Upright, £6. Carr. 20/-.
7ft. Channel Upright, £7. Carr. 20/-.

All with Heavy Duty Base.

NEW AND UNUSED ACCUMULATORS
12 v. 26 A.B. Size 10 x 10 x 41in. 45/-. Carr. 8/6.
6 v. 40 A.B. Metal box with hinged lid and
carrying handle, 39/6. Carr. 7/6.
8 v. 75 A.H. Ideal for starting or storage, 59/9.
Carr. 8/6.
6 v. 20 A.H., comprises three 2 v. celluloid
cased cells in wooden case. Overall size 5x 5x
71in., 17/6. P. & P. ' /-.

GEE BROS. RADIO LTD.
15 LITTLE NEWPORT STREET,
LONDON, W.C.2 GER. 8794/1453

Open 9-6 Mon. to Fri. I p.m. Sat.
Adjoining Leicester Square Tube.

P.A. EQUIPMENT
RE-EN-
TRANTLOUD
HAILERS

(Ex - Govt.)
I leavy duty
50 watts.
all - metal,

xi i 5 ohms.
Dia. 15in..
length 15in,
(approx.).
Brand new
and boxed.

£9. Carr. 10/-. Dittoreconditioned,
26/10/-. Carr. 10/-.

W.B. STENTORIAN 12in. heavy duty 15 ohm.
Speaker. Handling capacity 15-20 w. Listed
110/5/-. OUR PRICE 25/15,-. P. & P. 5/-.
AR. 88 Original 8in. P.M. SPEAKER& Black
crackle metal cases. Brand new in original
cartons. Few only. 13/10/-. Car... :1/5.

12 VOLT
D.C. AM
PLIFIER
(Ardente).15
watt push-
pull out-
put Mike
and gram.
inputs, tap-
ped outputtrans-former.
Brand new, makes cartons, i.12,10/-. Larr.
10/6. (Original hand mike for above 30/-.)
HEAVY DUTY PRESSURE UNIT. Special
quality. 15 ohm, 20 watts P.M. ain. dia.
Screw top, 79/6. Carr. 4,-.

15 WAIT TRANSISTOR POWER AMPLIFIER
A new transistor Audio Frequency Amplifier
of new modern design incorporating a number
of additional practical features. Operates on
12 volts. Power output 15 watts. Output
impedance 25, 15, or 3.75 ohms. Inputs for
mike and gram. Frequency response 100 c/s.
to 10 kc/s. Incorporates on/off switch, volume
control, tone control, pilot lamp. Complete
in pale green hammer finish metal case, size
6 x x 5,2in. Weight 41 lbs. Made in
England. Brand new and fully guaranteed.
All parts replaceable. ONLY 521.

TELEPHONE CABLE. One mile drums. Single.
For in or outdoor use. Ideal for P.A. systems.
Brand new, 23/10/-. Carr. 10/-.
6 inch P.M. HEAVY DUTY SPEAKERS Com-
plete with line trans., in all steel b ue-grey
double grilled cirrnlnr rehlne t. 30/-. P. & P. 3/-.
W.B. Stentormr
Dual Purpose
Speaker System.
Incorporates '2

8" 3 ohm speak-
ers and 100 volt
line transformer.
Handling capacity
10 watts. Mounted
back to back in om
cabinet they give ex- SNIP
cellent sound distribu PEKE
tion. Ideal for dance halls, 54/15/6
factories, and all P.A. Carr. 8/6.
systems. LIMITED QUANTITY ONLY.
TRIP7011/TANNOY LOUD HAILER& With
180 ohm line transformer and condenser.
Impedance 71 ohms, handling capacity 8 watts.
Complete in slope -front wooden case, 30/-.
Carr. 5/-.
MICROPHONE FLOOR STAND (Telescopic).
HEAVY gin, dome, chromium base, chromium
stand with screw top. Extends to approx. Oft.
55/-. Carr. 5/-.
SOUND POWER OPERATED HEAD AND
BREAST SETS. Brand new. (Ex. Admiralty.)
Make a perfect intercom. by connecting two sets
together. Will operate up to 1 mile, no batteries
required. Original maker', boxes, 17/6 each.
P. & P. 4/-. Two for 35/-. P. & P. 4/-.
ROTARY CONVERTERS. ALL BRAND NEW
24 v. D.C. input 230 v. A.G. output 50 cycles at
100 watts. Brand new 26/10/-. Carr. 10/-.
24 v. D.C. input 230 v. A.G. output 50 cycles at
100 watts. Capable of 25% over actual rating.
Smoothed, filtered, regulated and fused. Housed
in strong metal case with A.C. output voltmeter.
Ex -Admiralty and made to highest specification.
Complete in original sealed crates, £10. Carr.15/-.
240 v. D.C. input 115 v. A.C. output 50/60
cycles at 500 watts. With ;tarter, New and
unused, 822. Carr. El.
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ELECTRONIC TACHOMETER £4.10
Specially made for Proops to a unique
design giving greater accuracy than
ever before! Uses a brand new tran-
sistor circuit operating on induction
principles that does not require
connection to contact breaker or
interfere in any way with the engine
ignition system. Can be fitted in
minutes without special skill, and is
supplied with a universal mounting
bracket that ensures ready installation
to any car where dashboard space is not available. Transistor
unit utilizes printed circuit board technique and top grade components,
and is entirely contained within a magnificent aircraft quality instru-
ment with 3 -inch circular dial and huge 270 deg. scale that gives really
accurate, instant check readings to within 1% of engine speed up to
8,000 r.p.m. Provides a first class, dependable instrument that pays
for itself quickly in essential tuning facility, economical motoring,
precise gear changing, and that extra feature that earns its place in any
car. Present supplies are for 4 -cylinder, 4 -stroke, 12v positive
earth systems only. Complete with mounting bracket and fitting
instructions.

EXTRA
QUALITY SELECTED VALVES

Iipique opportunity to acquire extra -quality valves, selected to meet
the requirements of most rigid specifications, at bedrock prices. Many
are latest types, and all have been removed from absolutely unused,
very recent pattern American airborne radar equipment. Each valve is
guaranteed by us to be in perfect working order. Types available:
2J42 (Magnetron with magnet) E7/10/-, 2K25 Klystron £3/10/-,
IB35A 15/-, KU42 (6130) £1, 5654 (6AK5W) 7/6, 5726 (6AL5W) 5/-,
5663 10/-, 6AF6 2/6, 6AL5 2/-, 6AG5 2/6, 12AK7 4/6, 6A116 8/6,
12AT7 3/6, 2C51 10/-, 5670 8/6, 2D21 5/-, 2D21W 8/6, 6J4 7/6,
6AK5 4/-, B2-WX 15/-, 6J6 2/-, 12AX7 7/-, 12AX7W 10/-, 6X4 4/-,
6X4W 6/-, 6AQ5 6/-, 0A2 5/-.
Add 1/- post and packing for single valve. 2/6 for quantities. Quantity
and export enquiries invited.

canals, 3t6. VIBRATION PICK-UP pCircyks toapl otyZnalyontdec-t

signed for vibration measurement in gas turbines and missile systems.
Size overall: lin. long x fin. diam. plus tin. long x O.B.A. threaded
bolt end. Consists of silvered crystal wafer and spring -loaded mass
housed in a machined, chrome plated capsule with domed cover.
Makes a first class electronic stethoscope in conjunction with a tran-
sistor amplifier and earpiece. 25,- Post free.

SIX -DIGIT RESET COUNTER ii;nt
Made in Germany for a famous British manu-
facturer. Superbly constructed and supplied complete with plug-in
mounting cradle. Functionally styled grey plastic case has white
figures on black background in six window display, and pushbutton
reset. Max. speed 1.500 c.p.m. For 24 volts D.C. operation.
Unused. 23 Post free,

SYNCHRO CONTROL TRANSFORMER
Signal Aysynn type A by Smiths. Rotor 26 v
400 c/s., single phase. Stator 11.8 v., 400 c/s.
3 -phase. Size overall 2 Ain. x dia. with
On. dia. x in. long plain shaft drive. Fitted
with short connecting lead and six -pin miniature
Jones plug and supplied complete with calibration
chart. Unused. 24.10.0 Post free.

Post
free.

Each contains over 60 sq. in. of laminated beard and sufficient chemicals
to make dozens of printed circuits, plus comprehensive instruction
book giving advice and examples on translating theoretical circuits
into layouts ready for etching. High quality materials-completely
safe to handle-carefully prepared to ensure fine definition and
uniform results without laboratory control.

ETCH YOUR OWN PRINTED CIRCUIT KITS 21/ -

COPPER LAMINATE BOARD
Ready cut panels in convenient s zes of high-quainy, single sided
copper laminated board at a fract,on of the usstai prices. Sizes avail-
able: 6 x 3in., 3 for 5 -; 7 x 4, 2 for 5;-; 8 x 5 4/- each; 9 x 6, 5/,
10 x8, 6,'-. Add 1 - for postage sad pack*.

NIGH VALUE RESISTORS 5 for 10/ -
Glass encapsulated 125. 1.00, 10,000 To erance 10%.
One of each value plus any chosen two.
LOW PRESSURE DIFFERENTIAL TRANSDUCER
Inductance type I.T.I.-2c' by a well known British manufacturer.
Sandwich construction with high -duty plastic housings, and metal
dividing plate and bellows seal communicating with cylindrical induc-
tance unit at rear of housing. Max. Neg. Differential: 6lmH.±0.3.
Max. Pos. Differential: 11mH. ± 20% of overall. Intended for
input of 5 volts across coil and 133 kc/s. Three types available:
1: f 1 p.s.i. 2: +5 p.s.i. 3: -±6 p.s.i.
Size overall: 2in. diam. x fin. deep. £2.10.0 Pos,

MULTI -PIN PLUG & SOCKET
Modern, miniature, 15 -contact type with gold-plated 41
pins and contact sleeves moulded into low -loss plastic
bases. Socket can be recessed into chassis; plug is
complete with light alloy screeningn
housing and cable clamp.

7iPostage
& packing 1/ -

Similar to above, 7 -pin plug and socket complete with plug
holder clamp, 3/6, postage & packing 1/-.

MICRO -MINIATURE
TRANSISTOR AMPLIFIERS

Brilliantly constructed
with incredibly minute
yet robust components
and providing ideal

packaged units for probes, electronic stethoscopes, signal tracers,
listening devices, telephone amplifiers, etc. Each has an overall gain
of about 40 db, and a substantially flat response over the range 500-
3,000 c/s. Each type can be operated from a tiny Mallory cell size
only iin. diam. x ;in, thick.
TYPE 2. Three transistor completely encapsulated, rectangular
pattern, size ixix }in. thick. Input impedance 300-350 ohms.
Output impedance 100 ohms. 30/- Post & packing I/ -
TYPE 3. Three -transistor type mounted on open circuit board and
complete with built-in miniature volume control. Size: 2in. long x
!in. wide (tapering to fin.) X kin. thick. Input and output im-
pedance 2,000 ohms. 30I-

Post & packing 1/ -
TYPE 4. Three transistor type mounted on open circuit board and
complete with built-in miniature volume control. Size: xi x fin.
high. Input impedance 2,500 ohms. 20/Output impedance 600 ohms. Post & packing 1/ -
Each type supplied complete w,th wiring diagram.

MINIATURE DYNAMIC MICROPHONES
Low impedance. Totally enclosed IDA P tst .&
metal case, size only J x x in. 'acking 11-

6V. 40 AN BATTERIES £1 Carr.
5/-.

Unused, modern soft separator Lead Acid units, eacl
contained in metal carrying case. Size appros
9in. x 4in. x 9in. high.

RESETTABLE MAGNETIC COUNTERS
Brand new, 0-9999 small reset counters by
Veeder-Root. Mechanism constructed
diecast frame and totally enclosed by a
one-piece aluminium cover. For pedestal
or panel mounting. Max. speed: 250 c.p.m.
Consumption 4-5 watts at rated voltage.
Reset by knurled knob at side. Size
overall: x 2i wide x 2lin. high. Can be supplied for 200 250
volts A.G. mains operation, or for 12 or 24 volts D.C. Brackets for
panel mounting 2/6 extra.
State voltage required. 23 Post fee..

POST FREE
 MAIN SUPPRESSOR in

die-cast sealed case, two
for 6/6.

 MAINS OVERLOAD cut
out switch pre-set at 13 a.
but adjustable. Instant
reset, two for 6,/-.

 APNI Transducer Unit, 8 '6.

BARGAINS !
 1N70 Crystal diode, four

for 5/-.
 PIEZO CRYSTAL com-

plete element with ribbon
contact leads, ten for 12/6.

 EDISWAN XA101 TRANS-
ISTOR (equivalent Mullard
0C451 two for 6/-.

COLD CATHODE TRIGGER TUBES
Sub -miniature cold cathode valve developed by Ericsson primarily
for computer work. Anode -cathode running voltage of 95 to 140
at 4.5 mA., and at 290 anode volts require a trigger current of only
250 microamps to cause the anode to take over the discharge. Typical
ionization time: 90 microseconds. Will withstand up- to 310 volts
with zero trigger voltage without self -igniting. Complete with full
performance data in original packs of 100 at the special 25.5.0

price of
Minimum quantity supplied: 6 for 101-, post paid. Post-paid.
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LOOK! 'THE REALISTIC 7
FULLY TRANSISTORIZED PORTABLE RECEIVER

CAN NOW BE BUILT FOR EVEN LESS
This super set-made to the highest professional standards-is now available to the
home constructor. Comprises 7 Mullard Transistors 0C44, 2 OC45's, 0071, 0081D,
and 2 0081's, plus 0A70 Crystal Diode. Delivers 350 milliwatt output to 4in. high
flux speaker-IF Frequency 470 kc/s.-fully tunable over niedium and long wave-
bands. All components mounted on single printed circuit board, size 54 x 54in.
Attractive two-tone plastic cabinet with carrying handle-size 7x 10x 34in. with
easy to read dial and socket for car aerial; choice of Red/Grey, Blue/Grey or all Grey
Complete with full instructions. All parts sold separately.
WIRECOMP'S Ec 196. P.P.9 Battery-
PRICE viii 3'9 Extra.

P. & P. 4 6 extra. (Circuit diagram 5/6, free if all parts bought.)

FANTASTIC PRICE
REDUCTIONS!

THE VISCOUNT' puLNFErtOWERED

A 141-F1 tun, of outstanding quality, gives full
coverage of VHF/FM LONG and MEDIUM wave-
bands. Multiplex outlet socket for stereo and separate
tuning controls for FM and AM bands. Operates well
with any amplifier. Matching super styled finish to
the " Baron " amplifier in black crackle with alumin-
ium front panel and controls.
WIRECOMP'S PRICE NOW ONLY 816.19.8

THE BARON' STEREO AMPLIFIER

A high quality integrated stereo enrollee, eith corn -
blued preamplifier. Stereo mama 0 wat to per Amulet:
12 watts Mono. Inputs provided for toners, pick-ups,
tape decks and microphones. Separate tape output
available on each channel. Overall response 60-20.000
cycles. Outputs: 4, 8 and 16 ohm,. Power require-
ments 105.240 v. A.C. Controls include: bass, treble,
balance, volmne, phase reverse, Input selector. Styled
as the above Tuner. Size of both unite 14 x S x 4in.
Excellent basis for a high quality Stereo or Mono
system.

WIRECOMP'S BARGAIN PRICE 115
Add 1.0/- Carriage and Insurance on Each Unit.

TRANSISTOR AMPLIFIER
COMPLETE
WITH 3in.

MOVING COIL
SPEAKER

49/6
P. & P. 2/-.
1 watt fully town istorised Amplifier. Incorporates
2 power Transistors and 3 G.E.T. 114 Transistors
in push/pull-complete with separate tone and
volume control. on 21 x 411n. printed circuit board.
Operates from Ever Ready P.P. II Battery. Suitable
for use with the Staar Kinder Players. See below.

THE STAAR " KINDER "
45 R.P.M.

9 v. Battery Operated
Single Player

Complete with P.U.
The ideal deck for your transistorized portable Record
Player, complete with Cartridge and Stylus. Size
71 x gin., depth below motor 21in. Attractive two-tone
grey finish. Ideally suited for use with the above
Transistor Amplifier.

£2.9.6 P.21 P. Two speed79/8Model 33
&45 r.p.m. .

GREAT SUMMER PRICE REDUCTIONS
THE a SPRITE

A six transistor superhst Miniature
Pocket Radio of Commercial giuditY.

Fully tunable over Isms and Medium
wavebands. Uses printed circuit and
high sensitivity internal ferrite rod
aerial. I.F. frequency 470 Ke/s. Tran-
sistors: 3-Philco 2007s, 2-Mullard
0C8IM, 0C8IDM and °ASO diode.
3 inch speaker. Works on single Pr3
battery. Supplied with the complete
RF and IF stages, Driver and Output
stages, ready built and mounted on
the printed circuit; for final assembly
you have only to fit the wave -change
switch, tuning condenser and drive.
volume control, emphone socket and

aerial rod. In very attractive plastic case, size 4 x 21 x tin.
COMPLETE AS ABOVE All earls sold separately.

Real Calf Leather Case, wrist strap and Personal Earphone with
case and battery 12/6 extra.
P. & P. 3/6 extra. (Data and instructions 2/0, free if all parts bought.)

The COROVER '6'
This sugerhei eiceiv2r
uses the very latest
circuitry, 6 transistor,
and two diodes and is
fully tunable over
both medium and long -

wavebands. First
stage liars three Mili-
tant AF.117 allot
diffused transistor.
with 0A./0 and 0A.91
Modes, output- nabare.

OC 81D and two OC.81 sin pn:a-pall
I I. ti egueney

470 Ec/s. Large internal ferrite lad aerial gives
excellent reception over all ranges. 3 inch high eux
speaker has a maximine output of 330mW. Operates
on tom 1.5 v. pen torch 'eateries. All components
are mounted on a single printed circuit board. Attrac-
tive plastic case with carrying handle-fitted rockets
for personal earpiece., tape recorder and car aerial.
Size 61 x x Illn.
MAT BE BUILT FOR 153.6 AU Parts sold

separately.
P. & P. 4/- extra. (Data and intructions 2/6, free if
all 'farts bought.1

TRANSISTOR
THE RAINBOW
A very attractively de-
signed and robustly made
2 -way intercom system, which
being fully transistorised and
battery operated has a wide
range of uses-both com-
mercial and domestic (in-
cluding Baby Alarm). The
Master set has 3 transistors
and is powered by four 1.5 v.
Pen Light batteries. Volume
is automatically controlled
by Thermister. Distribution is by light two -core cable-supplied
ready fitted with plugs. The unite are housed in grey and black
plastic and metal cabinet., with red and grey push bottom. Size
of units: 51 x4 x 3in.
Prim complete with cable, batteries
and operating instructions

INTERCOMS

£7.19.6 3P 6 P

THE HERO
Art extremely compact and
attractively priced minia-
ture intercom that has all
the features of sets many
times its sire. Battery con-
sumption Is exceptionally
low and makes this system
particularly suitable for use
as a Baby Alarm. Speei-
Martian: 2 transistor; Sensi-
tivity: more than 55 dB. Power: one 9 v. PP9
or equiv. (approx. life 50 hour.). Sine of units
4 x 21 x 11in. The sturdy plastic cabinets are
finished in Ivory and silver with chrome stands.

Price complete with cable-fitted9 6P. & P.
with plugs-and battery. 2'6

SPECIAL WIRECOMP OFFERS
TO THE READERS

OF " WIRELESS WORLD"
SPEAKERS 6" x 4" 30 8/9. 5" Round 30 8/9.
B.S.R. UA 14 Autochangers £5.19.6.
COLLARO Studio Tape Decks £10.12.6.

Poet FREE.

AMPLIFIERS
TYPE 82 TELEFUNKEN
STEREO HI-FI AMPLIFIERS

NOW ONLY £5.19.6
The perfect Stereo amplifier designed to enequalled
specifications. Power output it watts (21 mate per
channel). Frequency response 30 c/a. to 40 Kele..
2 dB. 46 Ws. to 30 Keis. 1 dB. Suitable for all normal
inputs from tape recorders, pickups, micro -phones and
radio. Power requirements 110, 125, 150, 220. 240
volts A.C. Plano key selecting. Preselected tone
control. Size 12 x9 x Sin Finished in grey /green
hammered enamel. P. & P. Vie extra.

8 WATT AMPLIFIER
25.5.0

Made by well.
known manu-
facturer Spec.
2 - E L 8 4 ,

1-EZ80 and
1-ECC83 Push-
pull output.
Separate Bass
and Treble
controls on panel with extended lead. P. & P. sig.

ELECTRIC MOTORS
Brand new tap- recorder
motors.
Single phase, fully shrouded.
200-250 v. A.C. x
spindle with detachable pul-
ley, fitted switch. Suitable
for tape decks, record players
and many other
uses. P & P. 318. 1 4/1 1

WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON, W.9 TEL.: CUNNINGHAM 9530
Hours of Business: 9 a.m. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses 18B and 36 pass the door.
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HIGHEST QUALITY -COMPARETlibes GUARANTEED
Carr. & Ins. 12,6. 6 Months 12 Months

OUR PRICES.

NEW TYPE,
MW 31/74£4-0-0

MOST MULLARD 12.1n. £1.15.0 £3.10.0 11W 36/24
EMITRON, EMI- 14in. £2. 0.0 14. 0.0 S5-0-0
SCOPE, BRIMAR, , Cl I 7in £2 15 0 "15.0 CRM 172
MAZDA, COSSOR, I ..,/ - MW 43/84

FERRANTI TYPES. 21in. £3.15.0 £5.15.0 £6-0-0

100 RESISTORS 5-2W. 6/6 TRANSISTORS fa uTtct'iPi t y

Huge reductions. Red Spot standard

151 geDaldol'imilMit Spot100 CONDENSERS 10/-
Miniature Ceramic and Silver Mica. (OC81D and 2-0081's), 12/6. Receiver

Kits, 0044, 0045(2), 00810. 24/-
0081(2), six transistors.3 VALVE AMPLIFIERS

Kit of new parts, consisting of chassis AF102 15/- 01326 12/6 0081 5/6
males and output transformers, valves AF114 8/- 0036 141- 00810 5/6
(P61, 696G, 6.X5G) and all components. AF115 7/6 0044 5/6 0082 7/8
With full instructions for making high AF116 7/6 0045 6/- 00170 8/6
gain amplifier with separate base and AF117 7/- 0071 5/- 06171 8/6
treble controls, negative feedback, etc. AF127 9/6 0072 5/6 X13104 5/6
Truly unusual value at 29/-.

P.M. SPEAKERS. 30 Top Makes.

64i' 5in. 8/67/6sin.
7 x 4in,

250v. SILICON RECTS.
500 mis standard TV replacement.
Top quality 8/6 (3 for 24/-).

4 watt AMPLIFIERS
Excellent amplifier with high gain
preamp stage (109'1), driving 20P3
output stage, complete with Bin. ALL WAVE RADIOS
speaker. In attractive 2 -tone case. A.C. Mains 5 Valve Superhet. Ferrite
Tone control, negative lead -bank. Rod Aerial. Very sensitive, amazing
ready for immediate use, individu-
ally tested. Amasing volume and

S.W. performance with guar- 7Gns.
noire and circuit.

clarity, ideal for guitars, record players
p.a. in small halls, baby alarms, etc..

Medium and Long wave only 6G66.
easily worth 65. 45/-Carr. Peeking, etc. 718. Trade and Quantity quotations please

'telephone Brighton 680722.

VALUE in VALVES BY RETURN OF POST
-GUARANTEED 3 MONTHS

Satisfaction or Money Hack Guarantee on goods if returned unused within 14 days.
ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED.

FREE TRANSIT INSURANCE. POSTAGE 1 valve 64., 2-11 1/-: FREE OVER 12.

OZ4 .. 4/6 61801 8/3 1427 ..14/6 EBC41 7/9 LZ80 .. 5/9 ISM .. 2/-
1A7GT 9/6 6125 .. 8/6 19AQ5 7;9 E13081 7/9 EZ81 .. 6/- T41 .. 8/9
10502 7/6 81.1 .. 9/6 20D1 .. 8/9 EBF80 7/6 GZ32 .. 7/6 014 .. 7/6
1HSGT 8/8 61.6 ... 7/6 2012 .. 9/6 EBF89 7/9 HVR2  9/- 018 .. 7/6
1N5GT 8/9 81.60 .. 6/6 20L1 ..16/- EBL21 9/9 KT33C 4/- 022 .. 6/9
194 .. 7/6 61.18 .. 7/9 20P1 .. 9/8 EBL31 19/6 KM ..14/- 024 ..12/6
2D21 .. 5/6 61.19 12/6 20P3 ..12/6 ECb2 .. KT44 .. 6/- 025 -10/6
3A4 .. 4/- 6LD23 719 20P4 .17/- ECC32 4/- IST45 .. 8/6 026 .. 5/6
3A5 .. 8/6 6P25 .. 8/8 25A6G. 8/- E0C34 9/- ETU .. 8/8 085  .12/6

DO .. 41- 6P28 .. 9/9 251.601 7/9 ECC40 9/6 KT63 .. 5/9 U50 .. 4/6
3Q4 .. 71- 6Q7G ... 5/6 25Z40 7/- EV231 4/9 .1T136..13/8 12107 12/6
5R4GY 9/8 127GT 8/- 309'5 .. 6/- ECC82 4/9 KT76 8/6 0191 11/6
5114G .. 4/9 85A7 .. 5/9 80FL1 9/6 ECC83 6/- KT88 19/- 11231 .. 9/6
523G 4/6 6607 .. 4/9 30L15 8/9 ECC84 7/6 KTW61 5/9 U282 ..15/-
5YSGT 5/3 68E7 .. 5/- 80P4 .. 9/6 ECCb5 7/6 KTW63 5/9 U801 _12/6
5Z4 .. 9/- 691.70T 5/9 30P12 7/6 ECF80 8/3 ILTZ63 7/- 0320 .. 9/6
57.40 ... 7/- 6827GT 4/6 30PLI 9/3 10E82 8/3 111714 7/- U801 ..19/-
5Z4GT 9/6 8907 .. 5/9 3505 . 8/6 ECH21 11/6 N37 -10/6 UABC80 7/-
6/3014 9/- 130401 9/6 351.60T 8/- ECH35 7/6 N78 ..13/- UAF42 7/9
6A8G 7/9 6V66) .. 4/6 35W4 6/- ECH42 8/6 N10S 13/- 0841 6/8
6A07 7/6 6V60T 8/- 35Z4GT 5/6 ECH81 7/- PC86 11/6 UBC41 7/6
OAKS 5/- 6X4 -4/6 50L60T 8/6 ECR83 8/6 PC97 9/6 UBC81 7/9
6AQ5 6/- 6X5G IV- 80 .... 5/6 ECLS0 6/6 PCC84 6/6 011F80 7/9
6AT8 5/- 6X5GT 561- 1&5BT 19/6 ECL82 8/- PCC85 7/9 UBF89 7/8
6AU6 7/- 7B6 .. 9/- 185BTA ECL83 10/6 PCC88 11/9 UBL21 12/-
6AX6 6/- 7B7 .. 7/9 19/6 EC1936 10/3 PC089 8/6 00085 7/3
6BA6 5/6 705 .. 7/3 6)7(A) 5/- E .. /8 PCC189 13/6 UCF80 13/6
613E6 5/6 706 .. 7/8 807E .. 4/9 EF39 .. 4/6 PCF80 6/9 001121 9/3
62060 15/- 7117 .. 7/3 818 ..49/- EF40 ..11/- P0182 7/- U01142 7/3
°BBB .. 6/- 787 .. 8/9 866A -12/6 EF41 .. 8/- PCF84 12/- UCR81 7/9
61396 .. 5/9 7Y4 .. 5/- 954 .. 3/6 EF54 .. 3/3 PCF86 11/- UOL82 9/3
6BR7 8/6 1001 .. 9/6 955 .. 2/3 EF80 .. 416 PCL82 7/9 WAN 121-
613W8 6/9 1002 -14/8 956 .. 2/- EF85 .. 61- P01.83 9/- IfF41 7/6
OBW7 5/- 1011 .. 4/9 9001 .. 3/6 EF86 .. 7/6 PCLS4 7/3 UF42 5/6
6C4 .. 2/3 1OLD11 14/6 9002 .. 4/9 EF89 .. 6/9 PCLS5 10/- UF80 7/-
605 .. 5/6 10P13 8/6 9008 .. 5/6 EF91 .. 8/- P01.86 10/6 UF85 7/6
606 .. 5/6 10P14 9/6 ATP4 .. 2/6 EF92 .. 3/-- PEN25 3/9 IIF89 7/-
609 ..11/- 12AH7 7/- AZ31 .. 7/6 EF183 9/9 PEN45 8/6 UL41 7/-
6CD60 17/- 12AH8 9/- B38 .. 6/9 EF184 9/6 PEN48 4/6 UL44 14/-
6D6 .. 3/- 12AT6 6/6 CL33 .. 9/- ELSE .. 8/9 PL33 9/6 UL46 9/9
6FI .. 4/9 12AT7 4;9 CY31 .. 7/6 EL36 .. 7/- PL36 .. 9/6 U1.84 7/-
6F60 .. 4/8 12AU6 9/- DAF91 4/8 EL34 11/8 PL38 ..17/6 URIC 7/8
6E13 .. 4/9 12AU7 4/9 DAF96 7/3 EL35 .. 8/- PLR .. 8/3 UM80 9/6
6E14 .. 9/6 12AV6 6/9 DP91 .. 3/- EL38 ..12/6 PL82 .. 6/6 U126 ..12/-
6015 .. 9/6 12AX7 6/- DF92 .. 3/- EL41 .. 8/- PL83 .. 6/6 12118 13/6
6023 .. 8/6 1211A6 7/- DF98 .. 7/8 EL42 .. 7/9 PL84 .. 7/6 0121 9/6
MG .. 3/- 12BE6 6/6 DK91 5/8 EL84 .. 6/6 P151 .. 8/- UY41 6/-
825GT 4/3 12BH7 8/9 DIC92 71- EM34 8/6 1132 10/- UM 6/-
696 .. 3/8 12E1 -17/6 DK9S 7/3 EROS 7/9 PY80 .. 616 VR105 5/8
6270 .. 4/9 129701 8/- DL92 .. 5/- EM81 8/6 PY81 .. 6/3 VR150 5/-
637GT 7/6 121701 4/6 DL94 .. 6/6 EM84 8/9 PY82 .. 5/9 X66 .. 7/9
6160T 8/- 1218

..
9/9 DL96 .. 7/3 EM85 9/6 PY83 .. 6/9 X7621 11/-

617 .. 5/9 12K80T 916 EABCSO 8/6 EY51 .. 7/6 PY88 .. 9/- X78 ..21/-
61170.. 2/- 120701 5/- EAF42 3/3 EY86 .. 7/3 PY800 9/- X79 ..21/-
6H7GT 4/6 12SA7 71- EB41 .. 5/- EY88 .. 9/8 PZ30 .. 9/6 X8191 6/-
818 .. 2/6 12817 9/6 EB91 .. 3/3 EZ40 .. 6/6 R19 .. 9/6 Y63 .. 6/-
61180 .. 5/- 12807 8/6 EBC33 4/9 E741 .. 6/9 SP41 .. 2/3 266 .. 8/6

All retail visitors:- 350-352 Fratton Road, Portsmouth.

TECHNICAL TRADING CO.
DEVONIAN COURT, PARK CRESCENT PLACE, BRIGHTON 7

Post 2 lbs. 2/-, 4 Ibs. 2/6, 7 lbs. 8/6, 15 lbs. 4/-, etc. LIST OF 1000 SNIPS, ild.

RAADIOCR AERIALS

Type 1

Type 2

Type 3

Type 4

Type 5

Special offer of British made aerials.
All heavily chromium plated. Sup-
plied with approx. 41ft. screened
lead and car radio plug with fitting
instructions.

A'oin.dr 17.-o:2.11111 gio.r. transistor radieo.s.. 17,6

As Type 1 but for mounting on car gutter.u. 1.7,6

nnifuls.heltfindxtendgtilien. wing mounting. Closer. 15,6

As Type 3 but 3 -section. Closed 18in., 21,9
tended 47in.

Universal for mounting on roof, side, rear,
top of wing. Spring loaded joint enables
aerial to be inclined at any angle. Closed 25,9
20in., extended 371n. ea.

Post and Packing 116 per a,rint (No C.O.D.)

ELECTRIC MOTORS
AT A FRACTION OF ORIGINAL COST

Made for use with vine projectors, but ideal for small models, fans, small lathes,
display set-ups, rewinding, etc. Very robust, heavy duty construction. 1/40
h.p. 200/240 v. A.C. Capacitor start, for clockwise and anti -clockwise rotation.
Approx. dimensions: Dia. 3}in.; Width over body 3M.; Spindle length 1/in.
(protrudes Sin. at back of motor); Spindle dia.: tin.; 1,450 r.p.m.; Weight 391b.
Complete with capacitor.

Plus 3/- post and packing. sash 31/6

BERWICK ELECTRONICS LTD

70 BERWICK STREET, (Off Oxford Street),

LONDON, W.1 GERrard 8152

and at 100 TIB STREET, MANCHESTER

An important BBC

Programme Operations

Training Manual

HIGH -QUALITY

SOUND PRODUCTION

AND

REPRODUCTION

H. BURRELL HADDON

Sound Studio and outside Broadcasting practice

This book is of absorbing interest to broadcasting organis-
ations and people, both amateur and professional, interested
in the production and reproduction of high -quality sound.
Divided into three parts, the first of which deals with the basic
principles of sound and electricity; the second describes
studio and outside broadcasting equipment; and the final
section deals with placing the microphone for all types of
broadcasts. The book is lavishly illustrated throughout
with half -tones and line drawings -the latter bringing a
novel approach to a pictorial presentation of complicated
information in a simple form.

42s. net by post 43s Sd. 274pp. plus 46 plates.

obtainable from leading booksellers

ILIFFE Books Ltd.

DORSET HOUSE STAMFORD STREET LONDON S.E.I,
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10 WATT TRANSISTOR HI-FI POWER
AMPLIFIER

(Based on W.W. Amplifier Nov., 1961,)

6 matched Transistors and Diode. Built on
to 4 x 24in. Printed circuit. Output Transis-
tors bolted to heat radiator. Sensitivity
100 mV into 33 k/ohrn for 10 watts. Output
impedance less than ohm. Ideal for use
with any valve or transistor pre -amplifier,
tuner, pick-up, etc. For 41 to 24 volt supplies.
BUILT AND

TESTED 25.19.6 P.P. 2/6
Mains Unit 69/6 extra.

Supplied complete with Booklet showing
suggested Pre -amplifiers, Mixers and uses for
Public Address Hi-Fi and Stereo Hi-Fi.
(Booklet separately 1/6.)

CALL FOR DEMONSTRATION
Full Function Printed Circuit Pre -amp.
for above. 9 x 21in. board, 5 controls, for
9 to 40 volt operation. 99/6 P.P. 2.'-.

(Available mid -August).

7 -TRANSISTOR AMPLIFIER AND
PRE -AMPLIFIER

4 watt peak output for 15/16 ohm Speaker.
Separate Treble, Bass and Volume Controls.
Overall size 6 x 24 x 2in. Ideal for portable
or domestic Record Players, Radiograms, etc.
Operates from 12 to 18 volts D.C.
BUILT AND TESTED ,C5.11 a
Mains Unit 801- extra. 04, ix", P.P. 2/ -
Supplied complete with Booklet showing
connections for battery or mains and various
inputs (Booklet free separately on request).

DEKATRON
ERICSSON GS I 2C
(CV -1740) Bi - direc-
tional I2 -way Selector
Tube. 25/-.

BRAND NEW
Valve Catalogue Free.

PHOTO
MULTIPLIER

93IA (CV2696). Brand
new, 60/, each. Base 2/-.
Special purpose, ver-
sion 931 A-CV337, 80/ -
each. Base 2/-.

FIELD STRENGTH
METER

New all wave with
visual and aural indi-
cation. 5 ranges-

! Mc/s to 200 69/6
MO. Post Free

2 METRE TX/RX
1985 and 19860C
VHF equipment./

P.P. 5/ -

Fitted 2004A meter.
Calibrated dial. Tele-
scope aerial etc.

4 -WAVEBAND
COMMUNICA-
TIONS RX.

Model RX60.

550 kcis. to 30 Mc/s.
BFO - AVC - "S"
Meter, noise firm-
Bandspreader. E34.
P.P. 7/6. Brand new.

BATTERY ELIMINATORS & CHARGERS
For PP4, PP7, PP9, PPIO 9 volt Portable Radio and
equipment. Batteries up to 300 mA., 49/6. P.P. 2/-.
Rechargeable PP3 battery. Runs as long as 100
batteries. Complete with charger unit, 25/-. P.P. 1/-.

METERS. P.P. 1/6, any type
0/500,,A. 24in. M.G. D.C. 20/-
I mA. 2in. MC. Square 27/6
I mA. 24in. MC, FR. D.C. 30/-
50,...tA 2in. MC. Square 351-
21-0-21 mA. 2+i n. MC .1.. 1,/6
0/500p.A. 2in. FR. D.C. I5/ -
50µA 14-4in. MC. Square D.C. 30,6
500µA I ',in. M.G. Square D.C. 32/6
I mA. I -I -;in. M.G. Square D.C. 27/6
5 mA. 144 -in. M.C. Square D.C. 27/6
303 volt I} -,in. M.C. Square D.C. 27/6
Tuning and Battery indicator. Size 1 x
4in. dial, 4004A 24/6
I mA. ' S ' Meter 11-4in. square 35/-

3 EDITIONS IN 9 MONTHS !
NEW 68 PAGE FULLY ILLUSTRATED

AND DETAILED CATALOGUE
New Hi-Fi Section -Components -Equipment-
Valves-Transistors-Crystals.
Everything you need. Post free. 2/-

SPECIAL REDUCTION : 7916
TOTAL INCLUSIVE PRICE

BATTERY
2/6 EXTRA.

"CAPRI " POCKET -SIX 6 -TRANSISTOR MEDIUM
LONG WAVE POCKET SUPERHET RADIO
 SIZE 41in. x 2,' -in. x I 4in. REALLY POCKET SIZE 
The most compact 6 -transistor and diode radio with speaker available
to the home constructor. Features the latest in miniature components
and circuitry. Supplied with Mullard transistors and two-tone moulded
cabinets in red/white or blue/white with gold fittings. All components
are supplied in packets and clearly identified. A printed circuit is used
with fully illustrated building instructions. Push-pull output coupled
with a sensitive and selective circuit make the " CAPRI " hard to boat.
Fitted Earphone/Record socket.
 FULL AFTER -SALES SERVICE AND GUARANTEE.
 ALL PARTS SOLD SEPARATELY.

AND

"CONTESSA 111 "  COMBINED PORTABLE AND CAR RADIO 
AMAZING SENSITIVITY AND SELECTIVITY ON
MEDIUM AND LONG WAVEBANDS.
*The easiest Superhet Radio to build on the market.
Features clearly marked printed circuit and packaged
components with full illustrated building instructions.
Full tuning of medium and long wavebands with un-
beatable sensitivity and selectivity. Excellent tone and
volume with over 600MW push-pull output.
 Clearly marked horizontal station dial with slow
motion tuning. Two colour Blue or Beige cabinets with
Gold handles, grilles and fittings. Size 101 x 71 x 31in.
include car aerial socket, recording sockets.
 6 Mullard Transistors and 2 Diodes.
Guaranteed the Best Obtainable.
 Attractive Appearance -Reliable Design.
 Quality Performance.

FULL DETAILS WITH PARTS
LIST AND PRICES FREE ON
REQUEST.

TOTAL COST £9 19 g
OF ALL PARTS 6 P.P. 3/6. *
All parts sold separately and fully guaranteed.

STEREO AMPLIFIERS HI -F1 EQUIPMENT
SA90, 8 watt E9 10 0 COMPLETE RANGE OF TUNERS,

SAI50, 15 watt L16 10 0 AMPLIFIERS, RECORD PLAYERS,
SPEAKERS, MICROPHONES AND

SA300, 30 watt E32 10 0 ACCESSORIES. SEE NEW AP -PAGE
Leaflets on request. CATALOGUE. 2/- POST FREE.

QUARTZ CRYSTALS CcalITTAELSCOTNAlai&L2STOF
HC/6U SUB -MIN. 3rd OVERTONES 0.005%. +-PIN SPACING.

18.0060 MO
19.0060
20.0060
21.0060
22.0060
23.0060
24.0060
25.0060
26.0060
26.6667
27.7778
28.8889
31.0000

31.1 I I I Mc/s
32.0000
32.2222
33.0000
34.0000
34.4000
34.4444
35.0000
35.5556
36.0000
36.6667
37.0000
37.7778 ,

4S.9 46.1

ALL TYPES 7/6 EACH

38.0000 Mcis
38.8889
39.0000
39.5555
39.5185
39.5926
39.6296
39.6667
39.7037
39.7407
39.7778
39.8148
39.8519

100 kis RCA or 10x or Octal 15/-
455 kc/s (AR88) 12/6
735 kc/s (AR88LF) I0/-
10 Mc/s 10x.I 15/-
5 Mcis 2 pin 10/-
500 kc/s 10x 15/-
250 Itc/s B7G 10/-
2 Mc/s 12/6
2.5 Mcis Octal 12/6
30 Mc/s B7G 12/6
13.5 Mc/s Band Radio Control 15/-

 NOMBREX ALL
TRANSISTOR SIGNAL
GENERATOR. 165 kc/s to
350 me/s. AF, RF Mod. etc.
E7f1816 with leads, batt. etc.
ODETAILED LEAFLETS ON

39.8889 Mc/s
39.9259
39.9630
40.0000
40.0370
40.0074
40.1 I I

40.1481
40.1852
40.2222
40.2593
40.2963
40.3333
46.3

(Sockets 1/-).
2094 kc/s
2194
2294
2394
2494
2594 ,,
2794
2894
HC6U
Fundamentals

7/6 each

40.3704 Mc/s
40.4074
40.9259
40.9633
41.0000
41.3700
1,1.6667
42.0000
42.3070
42.5000
43.3333
45.0000
46.5

6950 kc/s
7050
7150
7250
7350
7450

VI

7550
7650
7650
7750
7850

 MANY OTHER TYPES IN STOCK 

* NOMBREX TRANS!. * NOMBREX TRAN-
STORISED RESISTANCE SISTOR POWER SUP -
CAPACITANCE BRIDGE. PLY UNIT. I to IS volts

I pF. to 100 mfd. I ohm. to D.C. up to 0.1 amp. 230/250 v.
E5/17/6.100 meg. E7.'2/3 with batt. A.C. mains,

ANY MODEL ON REQUEST -FULLY GUARANTEED

HENRY'S RADIO LTD.
303 EDGWARE ROAD, PADDINGTON, LONDON, W.2
OPEN ALL DAY SATURDAY. 100 yards from Edgware Road Tube Station.

PADdington 1008/9. OPEN MON. TO SAT. 9-6. THURS. I o'clock.
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ARE YOU UP TO DATE

WITH YOUR SOLDERING

TECHNIQUE?

There sal arge range of Instruments (Bit Dia.

1 32in. to 13 32in.) and accessories marketed

under the names of ADAMIN and

LITESOLD. May we suggest you

apply for the brochures and see

tor yourself what others

are using!

A new Adamin mains model is the C 10L,
shown on a Bench stand which we also
manufacture. This model is probably the
smallest main; voltage model in the
world. BIT DIA. 3x32 in. LENGTH 7 in.
WEIGHT oz. (Less Flex) HEATS IN
30 secs.

Brochures AS and L5
post free from the sole proprietors:-

LIGHT SOLDERING DEVELOPMENTS LTD
28 SYDENHAM ROAD, CROYDON, SURREY Tel: CROydon 8589

BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £12.12.0 (CARRIAGE PAID)

A.C. ONLY. Chassis size
15x 6/ x 5f high. New
manufacture. Dial
14ix 4in., in 2 col-
ours, pre-
dominantly
gold. Pick-
up, Extension
Speaker, Ae,
E., and Dipole
Sockets. Five
" piano" push
buttons - OFF,
L.W., M.W., F.M. and Gram. Aligned and tested. With all valves
and O.P. Transformer. Tone Control fitted. Covers 1,000-1,000 M.;
200-500 M.; 88-98 Mc/s. Negative feed -back circuit.
Valves EZSS rect., ECH81, EF89, EABC80, EL84, ECC85.
Speaker and Cabinet to fit chassis (table model), 47/6 (post 5/-).
10X 6in. ELLIPTICAL SPEAKER 20/-, to purchasers of this chassis.
TERMS: (Chassis) 48/10/- down and 5 monthly payments of RS, or
with Cabinet and Speaker f4 down and 6 monthly payments of ES.

"SCALA" 6 -TRANSISTOR and DIODE KIT
FANTASTIC VALUE

£4.19.6
All Brand New Parts-attntetive cabinet-choice
of 6 colours; 2 x 61M. high. Ferrite aerial,
printed circuit, good styling, 31 in. speaker, fully
tunable L.W. and M.W., 400 M.W. push-pull
output. All parts supplied separately. Write for
Price List. Construction Book and Circuit, 216
(refunded when kit purchased). OR Fully Built
2711016.

SELF -POWERED VHF TUNER CHASSIS. Cover-
ing 88-95 Mc/s. Mullen) permeability Tuner. Dime.
101 x41 x 6in. high ECC86 and 3 EF91. 2 diodes.
Metal Rectifier. Mains transformer. Fully wired and
tested. Only WPM. (can. paid). Feeders 6d. yard.

TERMS AVAILABLE ON ITEMS OVER £5. e- No.
Send 6d. for 20-pue illustrated catalogue. All New Goods. Delivered by return.

(e.O.D. 2/. ,ira.)
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS.

GLADSTONE RADIO
SCALA,' CAMP ROAD. FARNBOROUGH. Hants. Fainboiourb 3131. Closed Sat.

STOCKISTS

MULTIMINOR MK. IV

REPAIR SERVICE
7-14 DAYS

We specialise in repair,
calibration and conver-
sion of all types of instru-
ments, industrial and pre-
cision glade to BSS.89.

Release notes and certifi-
cates of accuracy on request.

MODEL 8 SIK. II

Suppliers of Elliott, Cambridge and Pye instruments.

LEDON INSTRUMENTS LTD
76-78 DEPTFORD HIGH STREET, LONDON, S.E.8.

TEL.: TlDeway 2689
E.I.O. & G.P.O. APPROVED. CONTRACTOR TO N.M. GOVT.

The first of a series to be issued

by arrangement with the

Electronics Engineering Association

PRINTED WIRING AND

PRINTED CIRCUIT TECHNIQUES

This booklet is the first in the series being
prepared by the. Association in order to make
generally available techniques which have been
found from experience to be worthy of further
adoption and to act as a basis on which national
standards could later be prepared. It gives a
broad treatment of the general principles of the
manufacture of printed circuits, including the
technical practices employed for equipment other
than that which is purely domestic. Every stage
in the production of a printed circuit is covered
in some detail.

5s net by post 5s 5d 49pp 8+ ins x 5-1 ins

obtainable from feeding booksellers

ILIFFE Books Ltd.
DORSET HOUSE STAMFORD ST. LONDON S.E.I
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CHASSIS
and

CASES
by

Type Y

Type W

BLANK CHASSIS

DiGWAREAVOilli

SAME DAY SERVICE
Of over 20 different forms made up to YOUR SIZE.
Order EXACT SIZE you require to nearest 1/16th.

(Maximum length 35in., depth 4in.)
Specials dealt with promptly.

SEND FOR ILLUSTRATED LEAFLETS
Or order straight away, working out total area of
material required and referring to table below which is
for four -aided chassis in 18 s.w.g. (for 16 a.w.g. add
1/6th).
48 sq. in. 4/- 176 sq. in. 8/. 304 sq. In. 12/-
80 sq. in. 5/. 208 eq. in. 91- 336 sq. in, 13/-

112 sq. in. 6/- 240 sq. in. JO- 368 sq. in. 14/-
144 sq. in. 7/- 272 sq. in. 11/- and pro rata.
P. & P. 2/6. P. & P. 2/9. P. & P. 3/..

Discounts for quantities. Finishes arranged for
quantities of 25 of over.

FLANGES (tin., Mil.), 6d. per bend.
STRENGTHENED CORNERS 1/- each corner.
PANELS: Any size up to 3ft. at 4/6 sq. ft. 18 s.w.g.:
(16 a.w.g. 5/31. Plus post and packing.

Type Z
A

Type U
V

CASES
ALUMINIUM, SILVER
HAMMERED FINISH

Type Size Prise
U 4x4x4"
U 5}x4ix4f
U .8)4806
17 19x9x9
W 8x6x8
W 12x7x7
W I5x9x8
Y 80606
Y 12x7x7
Y I3x7x9
Y 15x9x7
Z 17x10x9
Z 19 xl0x8i
'Height.
Type Z has removable
back and front panels. Type
U all -screwed construction.

9/6
14/6
20/-
42/6
19/6
32/6
42/-
25/-
39/-
44/-
46/-
63/-
67/6

267:289 EDGWARE RD., LONDON, W.2 Tel. Paddington 5891/7595

POWER SUPPLY unit for SENDER No. 36 110-240 A.C. input
contains Speech amplifier, Modulator and External power supplies,
3 x FW4/500 rectifiers provide HT for RF unit Speech amplifier
6C5G, Modulator 2x 6C5G and 2 x 807 output. Size 24 x 16 x 14
inches. Housed in a fine oak case with circuit. Wt. 110 lbs., As new,
£6112/6, carr. 30/-.
VARIABLE RESISTOR. 3 ohm 10 amp. 22/6, Post 3/-.
CONVERTERS. Type 8 a., 24 v. D.C., 115 v. A.C. at 1.8 amps.,
400 cycles. 3 -phase. £5 each, cart. 7/6.
CONDENSERS I mfd.,20kv., £6/12/6 each, post 12/6 each.
0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd.,
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A.C., 40/-,
post 4/-. 10 mfd. 2Kv 27/6, post 5/-. 10 mfd., 1,000 v., 12/6,
post 2/6. 8 mfd., 1,500 volts 17/6, post 2/-. 8 mfd., 1,200 volts
12/6, post 3/-. 8 mfd. 600 volts 8/6, post 2/6. 0.1 mfd. 3 kv. 4/-,
post 1/6. 0.25 mfd. 2 kv. 4/-, post 1/6. Vacuum condenser 50 pf
32 Kv 30/, post 1,6. 6pf. 20 kv 22/6, post 1/6. All the above are
new in cartons.
RECEIVER C52 less outer case good condition Freq. 1.75-16 mcfs
on three bands complete with all valves. £6/19/6, post 12/6.
T/R, C52 complete installation new 12 v. D.C. £52/10/-.
AR 88 PORTABLE KITS Fine well made box for the receiver
and spares with original speaker, Vibrator unit 6 volt D.C., 14 valves
lamps headset shoclurrounts cables, brand new, £7/12/6, carr. 25/-.
AR 88 VALVE SPARES SET 14 with headset and lamps, £3/12/6
post 2/6.
LEAD ACID BATTERIES 6 v 40 amps in metal case with carry-
ing strap 25/-, post 5/-.
TRANSFORMER (Isolation) 230 to 115v. 200va. Weatherproof
case. New £3/0/0, carr.
POWER SUPPLY. For 53 Transmitter. 200/240 volts A.C.,
1,500 volts, 450 volts, 10 volts and 5 volts. 2 x 813 valves, 2 x 51.14G,
meter 0-300 volt A.C. 4 x 10 Henry chokes and smoothing con-
densers etc., Wt. packed 3 cwt. New £10/0/0. cart. £2.
HEADPHONES & Mike. Moving coil No. 10 25/-, Post 2/6.

List available 6d. S.A.E. for all enquiries

W. MILLS
3-B TRULOCK ROAD, TOTTENHAM, N.17

Phone: Tottenham 9213 & 9330

3 BIG SCOOPS!

Unique MINIATURE

Especially for the eine Enthusiasts-
" Minico rests on your wrist as you.
Olin, recording every mord and sound,
anytime anywhere. Excellent volume
and tone -Super for the " Pope."
Immediate play beak.
Microphone (built into alp carrying
strap) can be easily removed for eve,,
more versatility. Precision RIM Drive.
High quality internal speaker. Double
Track, up to 45 mine. recording.
Weight only 33 ozs. Size 6}in.
x 2fin
COMPLETE with
Tape, Microphone
and Batteries.

USUALLY
16 gns NOW GN.t

Post & Packing 7/6.

. and look at this
US '9

TRANSISTORISED

OUV
LERg
As used by PARKS
DEPTS., BUILDING
SITES, POLICE,
SPORTS ORGANL

Lightweight, Terrific BOATING
Volume, Std. Batter- WAS, FAIR-

e'e Trigger switch' GROUNDS. MEET -
Volume Control, and TOURS.

A DISCOUNT FOR GUIDES, ETC.
QUANTITY!

and The 'AIWA
FINEST PRECISION
RIM DRIVE TRANSISTOR

TAPE RECORDER
EVER OFFERED!
Revolutionary design n both
circuitry and styling, size 91n. xci
711n. x 31n. 2 MOTORS,
Double track recording, auto-
matic erase, up to 40 minutes
ecord/play. Terrific volume

through internal speaker. Per-
sonal earpiece also included for
private hearing -
Especially recommended
for °Moe Groups, Dictation,
Travellers and Educational
purposes.
81ips easily into briefcase.

\\A N.,:vreavixem.

CompLte with
TAPE, BATTS.
& MICROPHONE.

* The above are Brand New and READY FOR USE!

HORNTONS Electronics
1 NAVIGATION STREET, BIRMINGHAM, 2

(Next to Queens Hotel) TEL. MID. 0972
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OF OTHER MAKES!

MAILPLAN OFFER
(PLEASE NOTE OUR NEW ADDRESS)
Dept. WW, 126 Hamilton Road, West Norwood, London, S.E.27
Terms of Business: Cash with order or C.O.D. Tel: GIP 6166 (PBX)

immediate Despatch Service
Best Value for Money
All items advertised have been approved
by our technical team of qualified engineers

7 -STATION DE LUXE
TRANSISTORISED

INTERCOM
The very latest
in Office and Fac-
tory communica-
tion, Calling is
audio and visual.
Battery Operated
but only consume.
current when calling
or talking. Neat, compact
attractive units, extensions
supplied separately up to
6. Battery life 300 hours.

MASTER

14 GNS.
HALF THE PRICE Extensions

2 gns.
P. & P. Fre,

NEW IN ULTRASONIC CONTROL

GULTON TRANSDUCERS TYPE 1404
NOTE THESE FEATURES
Small Physical Size. Interchangeable Receiver and
Transmitter Heade. High Q. High Efficiency. Wide
Beam Width. Shielded Non-interference Housing.

FOR:
Industrial Automation.
intruder and Security
Alarms. 78/- each
Gate, Tool and similar
controls. quantityapplication.rlces on

T.V.Remote Control.
Model Control.

COMPREHENSIVE APPLICATION DATA
AND TRANSISTORISED TX/RX CIRCUIT

SUPPLIED WITH ALL ORDERS.

WIDE BAND TRANSISTORISED
SIGNAL GENERATOR MODEL 27

 200 Eels to 220 Me,
in 8 bands.

 11.F. Audio Mod
R.F. outputs.

 Accuracy 2%.

£7.18.6 P.  P. 2/6.

(With battery and
lead.)

A versatile handy
size generator for
the Designer, Serviceman or Amateur, Covers all Broad-
cast A.M. and F.M. Bands, TV etc. Features all transistor
circuit, operating fi mu internal 9 volt. 12 months'
Guarantee.

THE "BEUKIT"
Completely Transistorised - Easy to Build

C.C. TELEVISION CAMERA KIT!

An exciting NEW HOBBY! BUILD & OPERATE

YOUR OWN T.V. CAMERA
Supplied with special Printed Circuit Board of registered design and step by step
Instruction Manual. Ideal for the Home Constructor and Technical Schools.

Note: These kits are not mfrs. surplus but a continuous line.

EASY STAGE PURCHASE SCHEME

KIT NO. I £18.17.6 With specification,
principles of vidicon tube, scanning assembly and
optical system diagram.

KIT NO. 2 E16.10.0 With printed circuit
board and associated components circuit diagram,
layout instructions and Instruction Manual.

KIT NO. 3 1.8.0.0 with all transistors and
semi -conductors.

KIT NO. 4 £6.0.0 with all metal work.
Plus 716 Post & Pkg. for each Kit. Send S.A.E. for full
details of each Kit. (Kits cannot be split. Instruction
Manual cannot be supplied semi ratelY.)

SAVE MONEY . . .

with the Complete Kit, less vidicon
and lens, in attractive display box.

£48 Plus 7/6 P. & P.

Factory assembled and tested Camera
with vidicon, less lens, available at

69 gns.

ODD

The most exciting advance ever
in "Do -It -Yourself" Electronics

. this kit is a

WORLD FIRST!
The Camera works with a standard 405
Line T.V. Set.

SEE IT NOW!
Demonstrations are held daily at our Showrooms.

The best way to learn about Transistors and
T.V. Cameras is to make a 'BEUKIT'I

 Experimenters vidicon LIZ plus 7/6 Post and
Pocking.

 Special Beulah ZI Economy Lens, El I (Low-
est Price in U.K.) Fixed Iris F2. 1+", an
excellent lens, focus from 9" to infinity.
Half the price of other makes.

LARGE STOCK OF T.V. COMPONENTS
Thousands of Line Output Transformers and
SCAN COILS at COMPETITIVE PRICES
From 12/6 each NEW STOCK

S.A.E. Stating Model.

NEW D . 9 0 9
LOW PRICE
N.P.N. P.N.P.

DYNAMIC
TRANSISTOR

TESTER
WITH COMBINED

POWER SUPPLY
CHECKS With
transistors in situ
Alpha gain-(A.C.
gain).

CHECKS Beta gain
(current gain under
D.C. conditions).

The above tests are made using the tester as self-contained
unit. Indications display on neon indicator.
To convert the D909 to the equivalent of &high priced teet-
er and analyser, use an external meter and you can mea-
sure leakage, current between collector/base and collector/
emitter, at any voltage between zero and 25 volts.
SIGNAL SOURCE. The oscillator in the D909 can be
used as a Signal Source.

Labour -Saving, Speedy, Simple, ONLY £10
Size thin. by 3in. by Shin. Post Free.

Ask for full technical specification.

TAPE RECORDER AMPLIFIER
(Mullard Type A circuit. Printed Board)

Printed circuit board and set of 27 capacitors ranging
from 50,t1F at 360 V. to 47 pF. 28/- 1/6 P. & P.

MINIATURE CRYSTAL EARPHONE
Complete with lead, plug and socket.
IS ohm magnetic same pries) 6/- P. tt P. 1/,

SKANTEST L.O.P.T. TESTER
DETECTS SHORTING

TURNS BY
PULSE
METHOD IN
SCAN COILS
LINE OUT-
PUT TRANS-
FORMERS
FRAME OUT-
PUT TRANS-
FORMERS

Mailplan otter

99'6
Thus 2i.1 P. .6 P.

 3 Position
Switch.

 Continuity.
 High

impedance.
 Lose

Impedance.
 Save the coat

on the first
few jobs.

Miniature Clear Plastic Panel Meters
D.C. MICROAMMETERS. Model
MR.23: (/ to SO A. 39.8
Model MR25 0 to 500A. 32i6.
D.C. AMILLIAMMETER Model ' '

0 to 1 mA. 27/6.
All models individually Boxed
and Fully Guaranteed.
" S " METER MODEL S.R. SP.
Standard " Ham " Signal
strength indicator. 26,-.
VII METER MODEL YR. 1P.
Calibrated and damped
accordance with standard VU
Meter Practice. 42/6

High Resistance Standard Type
TWIN HEADPHONES 13/6

NEW SUCTION TYPE TELEPHONE
PICK-UP COIL 14/- P. .1;

INTERNATIONAL RECTIFIERS-SILICON
SD9IA 100 P.I.V. 5/-, SD92A 200 P.I.V. 5,8.
512,94A 400 P.I.V. 613. SD96A 600 P.I.V. 7/6.

Full range of quantity prices available.

PARGO ADAPTABLE PLUGS, nt most sockets, 7/5,
plus 11- P. a P.
MS.4 SILICONE GREASE, 2 oz. tube, 8/6.
515.4 SILICONE GREASE, AEROSOL spray. 16/6.
ELECTROLUBE No. 1 Nylon Dispenser MR.
E.H.T. CAPACITORS T.C.C. 001-20KV, 10/6 Pine

& P.
E.H.T. CAPACITORS ERIE 500 p1.-20 KY, 101-,
plus P.
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SOLE CONTRACT WITH WORLD FAMOUS MANUFACTURER ENABLES US TO INTRODUCE

BRAND NEW TEST EQUIPMENT EX -STOCK
HEAVY DUTY 20 AMP. L.T. SUPPLY UNIT

by S.T.C.

Normal cost over E100. Essential equipment
for Electronic Engineering, Research Labora-
tories, Schools. Ideal for battery charging, etc
Guaranteed for 20 amps.
Output: D.C. variable up to 20 amps. and
24 v. or trickle charge 125/350/700 m. A/H.
Input: A.G. 100/260 v. 45/65 cycles.
Size: 16 x 24 x 32in. high. In attractive grey
cabinet.

Ex -Warehouse. ONLY i21-1 0-0

WORLD FAMOUS SLIDUP
VARIABLE TRANSFORMERS

Guaranteed from stock. 0-260
volts output. 230 v. A.C. 50160
input. Shrouded, fully variable,
suitable for bench or panel mount-
ing. 2.5 model is 71 lb. approx., and
4+in. high under knob.
2.5 a. E5 17 6 10 a. f18 5 0
5 a. E9 0 0 20 a. £32 10 0

Sole Agents.
Research centres and laboratories
can benefit by our immediate des-
patch-by-return postal service of
2.5 and 5 amp. Models.

Accurate rapid measure-
ment checking. Large
open scaled meter. PNP,
NPN standard and POWER
types. Checks Ico leakage
current, and reverse cur-
rents of Diodes.
D.C. current amplification

(411c)
factor --

lb

gain (e=7,x) read direct,

scale 0.9-0.995.
Wire ends held via spring
sockets or screw terminals.
Size: 7+ x 4 x 3in. Weight
241b. Power by Pencells.
Model AT to i 7 a
Carr. free. .41,*' -11

TRANSISTOR CHECKER

RIDICULOUSLY LOW PRICE.

AUTOMATIC MAINS STABILIZER
CONSTANT VOLTAGE

TRANSFORMER
Provides perfectly stabilized constant
voltage for all laboratory equipment,
TV sets (up to 24in.). Completely
protected from damage if appliance
is short-circuited, output voltage
reduces to nil. *NO MOVING PARTS.
Spec.: Input 180-260 v. A.C. (85- 125 v.
dual)-Output 240 v. A.C.-50/60
cycles (115 v. dual). Capacity 250 vA.
Accuracy ± approx. Size 8 x 8in.
Weight 21 lb. Complete with lead and
plugs, in attractive vented metal case
with leather handle. £11-10-0
Carriage 20C.

The
rongzite
M.O.) CO . LTco

1Dept. (WW44) IRONGATE WHARF ROAD. PRAED STREET, LONDON W.2
PADDINGTON 2233

DO-IT-YOURSELF TRAINING TECHNIQUE

in RADIO & ELECTRONICS
YOU LEARN while you BUILD ...

Simple ... Practical ...
Fascinating ...

ANNOUNCING-after years of successful operation in other
countries-the latest system in home training in electronics,
introduced by a new British training organisation. AT LAST-
a simple way of learning-by practical means-the " how and
why" of electronics with the minimum of theory and no math. -
matins I YOU LEARN 'WHILST BUILDING actits'
equipment with the components and parts which we send you-
and you really have fun whilst learning! And afterwards-
you have a ilrstwate piece of home equipment plus the
knowledge of how it works and liow it can tee serviced.
TEl NEW SYSTEM brings you an exciting new
opportunity at a very moderate coat-and there arc
NO MATHEMATICS! Post the reply coupes
TODAY for FREE Brochure, to Britain's Leading
Radio Training Organisation.

BUILD YOUR OWN:-
 RADIO EQUIPMENT

AND LEARN AS YOU DO IT

 HI -Fl INSTALLATION
 TEST EQUIPMENT

No Afithematresy
AA) rro:1ADIOSTRUkTaR (Dept.G1061 ,

Barks. I

i Please send Brochure without .s.bligation to I

11 Address

Nome BLOCK
CAPS

PLEASE

We do not employ representatives 8.63 1,

ii

RADIOSTRUCTOt

[LOTS OF INSTRUCTIVE

EXPERIMENTS AT HOME !

TECHNICALLY TRAINED by
IN RADIO, TELEVISION AND

ELECTRONIC ENGINEERINGCSI
Opportunities in Radio Engineering and allied professions await
the I C S trained man. IC S Courses open a new world to the
keen student.

RADIO AND TELEVISION ENGINEERING;
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &

DATA PROCESSING, etc.
I C S Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.
Examination Courses for:-British institution of Radio Engineers'
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G.
Radio & TV Servicing (R.T.E.B.), and P.M.G. Certificates in Radio.
Telegraphy. C. & G. Radio Amateurs.
LEARN -AS -YOU -BUILD PRACTICAL -RADIO COURSE
Build your own 5 -valve superhet radio receiver, Signal Generator
and High quality Multitester.
FILL IN AND POST THIS ICS COUPON TODAY
It brings the FREE I C S Prospectus containing full particulars
of I C S Courses in Radio, Television and Electronics.
MEMBER OF THE ASSOCIATION
OF BRITISH COLLEGES.

International Correspondence Schools
(Dept. 222), Incertext House, Parkgate

Road, London, S.W.I 1.INTERNATIONAL

CORRESPONDENCE

SCHOOLS

NAME

ADDRESS
Block Capitals Please

...A WHOLE WORLD
of KNOWLEDGE for 8.63
the KEEN STUDENT ---------
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ADVANCED DESIGNS FOR
TRANSISTOR ENTHUSIASTS
SINCLAIR "SLIMLINE
MICRO -RADIO RECEIVER

* 23,f" x It" x I"
* BUILT IN A COUPLE OF HOURS

By using our remarkable new
range of Micro -Alloy Transistors
(" MATS") we have been able to
produce a radio receiver of unpre-
cedented small size and high sensi-
tivity, combined with incredibly good
quality.These are some of the features
which make the " Slimline " com-
pletely unique.

Total coal of all parts including rpertal earpiece,
royal blur and gold plastic cure and inArnetion,

I. SIZE-a mere 2 x x Iin.-small enough to be concealed
in one hand.
2. RANGE.-Using only its internal ferrite rod aerial, the set wilt
receive a large number of stations on the medium band including
Home, Light, Third, Luxembourg and dozens of Continental
transmissions.
3. HOUSING.-The receiver is built into an elegant royal
blue case with calibrated dial and gold trim.
4. SPECIAL EARPIECE.-The special high -impedance earpiece
provided gives superb linear reproduction at sufficient volume
for use even in cars and trains. PERFECT
5. COMPONENTS.-All components are brand new, with FOR
Micro -Alloy Transistors used throughout.
6. A thoughtfully designed printed -circuit board is supplied on HOLIDAYS
which all the components are mounted.
7. INSTRUCTIONS.-These are so clearly presented that an RECEIVES HOME, LIGHT, THIRD
absolute beginner is assured of complete success, yet the brilliant AND COUNTLESS EUROPEAN
performance will more than satisfy the expert. STATIONS WITH FANTASTIC

FULL SERVICE FACILITIES AVAILABLE EASE AND QUALITY.

MAT TRANSISTORS

Gold-plated
leads ensure

perfect contact

FOR A.F., I.F., R.F., AND V.H.F.
These amazing new Micro -Alloy Transistors take
transistor performance into entirely new fields of
design development. With far greater gain for less
power consumption, two ' MATS ' can do the
work of three ordinary types, thereby effecting
savings in space, components and cost. All are
carefully tested before despatch.
For full description, send for our book "22
TESTED CIRCUITS USING MICRO -
ALLOY TRANSISTORS" price SI inc.
postage.
MAT 100 7/a MAT 101 Qin
MAT 120 ." each MAT 121 4.*1 v each

SINCLAIR MICRO AMPLIFIER
OUTPERFORMS AMPLIFIERS 20 TIMES AS LARGE

SMALLER THAN
A THREEPENNY PIECE
 POWER GAIN
60dB (1,000,000 times).
 POWER CON-
SUMPTION. From 0.4
mA. at 1.3 V. to I mA. at 9V.
 POWER OUTPUT-
sufficient for any earpiece
or even a loudspeaker.
 WITH DETAILED
INSTRUCTIONS, AP-
PLICATIONS DATA
AND CIRCUITRY.

al 81 6
Aar

Fascinating possibilities are open-
ed up by building this fantastically
small, powerful amplifier. With
a frequency response extending
from 30 to 50,000 cis ± I dB.,
it becomes a valuable tool in the
hands of the keen experimenter
as well as providing an excellent
sub -miniature hi-fi amplifier with
an output suitable for any ear-
piece or even loudspeaker.
With MAT Transistors, brand
new micro -miniature quality
componentscui and micro -printed

FREE APPLICATIONS DATA showing
use with pick-ups, microphones,
hi-fi stereo headphones and in
micro -radios, transmitters, etc.

THOUSANDS OF THESE SETS HAVE ALREADY BEEN SOLD. THE TESTI-
MONIALS BELOW ARE TYPICAL OF THE MANY WE ARE ALWAYS RECEIVING
"Most ingenious. I find myself using it for serious listen.ng more and more."

J.A., Wakefield.
" Would never have thought such performance possible from such a tiny set."

F.G.M., Lewes.
" Very cleverly thought-out design, and a most useful companion wherever I go."

T.B., London, N.8,

SINCLAIR 5 -TRANSISTOR
COMBINED PRE -AMP & HALF -WATT POWER

BUILT
AND
TESTED

IDEAL FOR PICK-UPS,
TAPE -HEADS, RADIO,
MICROPHONES, ETC.

FREE with eyery
amplifier, circuits

showing how to use it with
low and high impedance
pick-ups, microphones, tape -
heads, in various radio cir-
cuits, transmitter circuits, in
guitar amplifier, as a mono or
stereo hi-fi system, inter-
com., etc.

II

AMPLIFIER
80d8 POWER GAIN
0.5mV SENSITIVITY
RESPONSE
50-20,000 c/s

If x r
This radically new amplifier
embodies the latest circuitry

techniques to produce a perfectly clean
half watt of audio power even from

very low output sources such as low -impedance
tape recorder heads, pick-ups and microphones.
Each amplifier is supplied ready built and uncon-
ditionally guaranteed.
CIRCUIT -5 matched transistors and tern.
perature compensating diode in a transformer.
less complementary -symmetry configuration,
POWER OUTPUT -500 mW undistorted
into a 15 ohm. speaker.
SENSITIVITY -0.5 mV.
POWER GAIN-80dB (100 million times),
FREQUENCY RESPONSE-Skis to 20kc/s

SIZE: -2f x If
POWER REQUIREMENTS -10 mA. quies-
cent and 150 mA. peak from 9 V. battery or
power supply.

UNCONDITIONALLY GUARANTEED FOR 12 MONTHS
5916 POST

FREE

Sinclair Radionics Ltd
DEPT. WW 8 69, HISTON ROAD, CAMBRIDGE
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*for 81684116°111W
SIGNAL GENERATOR

B.S.R.
r....!.7-

Covering 100 Kc/s-100 Mc/s. on
fundamental and 100 Mc/s. to 200

11

finish. Incorporating three minia-

Mcis. on harmonics. Metal case
10in. x 6, -in. x 51 -in., grey hammer

IVIONARCH .*-12270+,..

ture valves and metal rectifier.
A.C. mains 2001250 v. Internal

jj Modulation of 400 c.p.s. to a depth of
A It). : * : r 30°X, Modulated or unmodulated

R.F. output continuously variable
100 millivolts C.W. and mod. switch,

variable A.F. output. Incorporating magic -eye as output indicator.
Accuracy plus or minus 2%.

£7/5/0 Or 30/- deposit and 6 monthly payments of 21/6.
Post and Packing 6/6 extra.

UA 14 WITH FUL-FI HEAD
4 -speed, plays 10 records, I2in., 10in. or 7in. at 16, 33, 45 or 78 r.p.m.
Intermixes 7in., 10in. and I2in. records of the same speed. Has manual
play position: colour, brown. Dimensions: 12+ x 10, -in. Space required
above baseboard 4iin., below baseboard 21in. Fitted with Ful-Fi
turnover crystal head. f5,1916. P. & P. 6/6.
B.S.R. UAI6, similar to the above, £611216. P. & P. 6/6.
B.S.R. GU7, 4 -speed, single -player, complete with pick-up on uni-
plate with automatic switch. £3/19/6. P. & P. 5/6.

4 -VALVE AMPLIFIER
IDEAL FOR SMALL

HALLS
High power -high quality 200/250 v.
A.C. 2 inputs, mike and gram, bass
and treble lifts. For use with Stand-
ard/L.P. records. Two would be
suitable for stereophonic. Ideal P.A.
system, £3/19/6. P. & P. 8/-.
CRYSTAL MIKE to suit, 15/-.
P. & P. 2/-. 8in. x Sin. P.M.
SPEAKER to suit. 12/6. P. & P. 2/..

POCKET MULTI -METER. Size 3+ x 2+ x I tin. Meter size 2+ x
i +in. Sensitivity 1.000 O.P.V. on both A.G. and D.C. A.G. and D.C.
volts 0-15, 0-150, 0-1,000. D.C. current 0-150 mA. Resistance 0-100KSI.
Complete with test prods, battery and full instructions, 35/-. Plus
1.6 P. & P.

STAAR 45 9v. BATTERY
RECORD PLAYER
COMPLETE WITH PECK -UP AND DECK
For a completely portable record player. Head is protected by a plastic
dome with a brush which cleans the stylus as it rises into playing
position. 45 r.p.m. Automatic on/off switch, governed 9 v. motor.
Attractive 2 -tone grey finish. E219/6. P. & P. 2/6.

PRESS -BUTTON COIL PACK. Medium and 2 shorts. Complete
with twin -gang tuning condenser and ferrite rod aerial. 19/6, plus 2/6
P. & P. Circuit diagram 2/6, FREE with pack.

LINE E.H.T. TRANSFORMER
With built-in line and width control. 14 kv. Scan Coil. 90in. deflection,
on ferrite yokes. Frame O.P. transformer 500 pf., 18 kv. smoothing
condenser. Can be used for I4in., I7in., or 21 in. tubes.
Complete with circuit diagram, 29'6. Plus 5/- P. & P.

MAINS TRANSFORMERS
ALL WITH TAPPED PRIMARIES 200/250 VOLTS.

250-0-250v. 60 mA., 6.3 v. 1.5 amp., 6.3 v. I amp 11/6
250-0-250v. 80 mA., 6.3 v. 1.5 amp., 6.3 v. I amp. 15/-
250-0-250v. 50 mA., 6.3 v. 2 amp. 9/6
250-0-250 v. 250 mA., 6.3 v. 5 amp. 19/6
350-0-350 v. 250 mA., 6.3 v. 8 amp., 6.3 v. 2 amp., 5 v. 2 amp ,

4 v.7 amp. 22/6
Heater Transformer 6.3 v. ct. 3 amp 7/6
Postage and packing on all the above transformers 4/..

A.M./F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION. Size 2+ x 21 -in. approx. By famous manufacturer.
A.M.-I.F. 470 kc/s., F.M.-I.F. 10.7 me/s. A.M. coverage from 1,620 kc/s.-
525 kc/s. F.M. coverage 108 Mc/s.-88 Mc/s. Circuit diagram 2/6, FREE
with Tuner, 25/-, plus If- P. & P.

INDOOR AERIAL for I.T.V./B.B.C./F.M. Complete with standard
co -axial plug. Heavy chrome extending dipoles-7ft. fully extended.
Plugs straight into T.V. or V.H.F. Tuner. Fully directional, 10/6.
P. & P. 1/6.

TRANSISTORISED AMPLIFIER
CAN BE USED WITH THE STAAR 45

Output I watt. Can be used with the STAAR 45 record player. Size
43 x 2fin., printed circuit. Tone and volume control. 4 transistors.
Push/pull output. Complete with 3in., moving coil speaker.
BUILT AND TESTED 49/6. P. & P. 2/-.

ummimi&
SPECIAL OFFER!

OBTAINABLE ONLY FROM R. & T.V.

THE "F, leg a n t Seven 1.)

COMBINED PORTABLE & CAR RADIO
THE RADIO WITH THE "STAR" FEATURES
* 7 -transistor superhet. Output

350 mW.
* Two-tone grey wooden cabinet,

fitted handle with silver coloured
fittings. Size 12,in. 8l. in.
3 in.

* Horizontal tuning scale, size
111in. < 20n., LI silver with
black lettering.

* All stations clearly marked.
* Ferrite -rod internal aerial.
Parts list and circuit diagram 26. FR

ONLY
£5.9.6

RADIO AND T.V. COMPONENTS (ACTON) LTD.

* IF 470 kc s.
* Operated from PPS battery.
* Fully comprehensive instructions

and point-to-point wiring diagram.
* Printed circuit board, back -printed

with all component values.
* Fully tunable over medium and

long waveband.
* Car -aerial socket.
* Full after -sale service.

FE with parts. PLUS 5/6
POSTAGE AND PACKING

21A, ACTON HIGH ST., LONDON, W.3. Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O.
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Ay It CAI IUCNIENTS. LIU
Near Cambridge Circus. A few minutes' walk from Leicester Square or Tottenham Court Road Underground Stations.

HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY

TYPE 68 TRANS/RECEIVER
3 to 5.2 Mc/s. Portable station with range up
to 10 miles under good conditions. In very
good condition, complete wth valves, hand
mike and aerial rods. 70/- plus 8/6 carriage and
packing. Require 150 v. H.T. 3 volts L.T. and
9 v. G.B.

B.C. 221 FREQUENCY METERS
Every one tested and working in perfect order.
Exterior slightly soiled, from E12/10/.. Packing
and carr. 17/6.

CRYSTALS ! !

LARGE RANGE OF 10X, IOXJ, FT243,
FT24I CRYSTALS ALWAYS IN STOCK.
Send stamped addressed envelope for
free comprehensive list.

WIRELESS SET No. 19
Complete with original power supply unit for 12 volts
input. Transmitter/Receiver covering 2-8 Mc/s and
V.H.F. 240 Mc/s. 6 valve superhet receiver and 6 valves
in Transmitter. Using I.F. of 465 Kc/s. For voice
and C.W. In good condition not tested. E4/17/6.
Plus £1 packing and carriage. Microphone and head-
set for this set 17/6 plus 216 P. & P. 19 Set Vario-
meters 17/6 plus 2/6 post. Control box for 19 Set
10/- plus 2/- P. & P.

TEST SET I93A
For testing quartz crystals of }in. and :lin.
pin spacing and B7G based crystals. 240V and
80V A.C. input including 0-100 micro amps,
31in. scale meter, indicator light and variable
control. I9in. rack mounting but completely
enclosed. AS NEW E4/15/- carr. paid.

VIBRATOR POWER SUPPLY UNIT
6 volts D.C. input 230 volts 100 mA A.C. output and 6 v. L.T. out. Fully smoothed, with OZ4
rectifier valve. Brand new in steel case with pilot light, on/off switch and Slydlok fuse on front
panel. Measures 81 x 6 x 51in. 39/6, plus 6/6 P.&P.

AR 88 L.F. RECEIVERS
75-550 Kc/s and 1.5 to 30 Mc/s. 110/240 v. A.C.
input. In as new condition and fully tested
E30. Carriage and packing 25/-.

E.H.T. TRANSFORMERS
E.H.T.I. Input 200/250 volts 50 C/s. Output
2kV. 10 M/a 4v. IA.0-2-4V. I.5A. 22/6 p.p. 5/,
E.H.T.2. Input 200/250 volts 50 C/s. Output
2.5 kV. 10M/a 6.3v. 3A. 2v. I.5A. 3.5 kV.
D.C.Wkg. 22/6 p.p. 5/-.
E.H.T.4. Input 2001250 volts 50 C/s. Output
2,000 v. 15 M/a., 4 v. 1.5 A. 0-2-4v. 2A. 29/6.
P.P. 5/,

TF 144 G STANDARD
SIGNAL GENERATOR

85 Kc/s to 25 Mc/s fully serviced and in perfect
condition E36 post paid.

SILICON RECTIFIERS
Westinghouse 1,000 P.I.V. 500 M/a., 9/- each.
800 P.I.V. 500 M/a 7/6 each. 400 P.I.V. 200 M/a
3/6 each.

Brand new. Operat-
ing on 7.4 to 9

Mc/sTrans/Receivers.
Complete with head-
phones, throat micr-
phone, junction box
and aerial rods. Operate on
150 volts H.T. and 3 volts
L.T. dry batteries. Complete
less batteries and not tested.
42/6 per set plus 6/6 post.
Or E4 per pair plus 10/ -
post and packing.

TYPE 38 WALKIE TALKIES

/et

A GEARED ELECTRIC
MOTOR

FOR ONLY

9'6
P. & P. 2/6.
Due to bulk purchase we are able to offer
these 24 v. Rotary Convertors at this fantastic
price. Easily modified for mains operation (full
simple conversion details supplied). Complete
with 400 to I reduction gearbox.

TEL: TEM. 1189 Dept. W.W.II 2, 4, EARLHAM ST., W.C.2.

R109 RECEIVER
1.8-3.9 Mc/s and 3.9-8.5 Mc/s. For audio or
phone operation, loudspeaker, complete with
Vibrator pack for 6V D.C. input. Fully valved,
untested but in good clean condition. 65/- plus
p.p. 10/-.

MICA CAPACITOR
In cast metal and ceramic .0002 Mfd. 6000V
working. 2/6 plus 1/6 P. & P. each.

FIELD STRENGTH METERS
100-150 Mc/s

Contains 0-I mA meter, IS5 valve, chrome
telescopic aerial, etc. New condition in black
crackle case. Operates on 1.5 v. and 90 v.
batteries. Dimensions: 7 x 7 x 7in. 45/. P. & P.
2/9.

20-0-20 AMMETER
2in. flush mounting. D.C. Brand new 11/6 each,
post 1/6.

WOBBULATOR FREQUENCY
MULTIPLIER

Band I. Channels 1-13 with 50 micro/ammeter
and 0-80 dB attenuator. E9. P. & P. 10/-.

DOUGLAS AUTO
TRANSFORMERS

Auto 115-200-230-250 v. 300 w. 45/-, P.&P. 5/ -
Auto 110-120-200-240 v. 75 w. 16/-, P.&P. 3/6
Auto 115-200-230-250 v. 500 w. 76/6, P.&P. 5/ -
Auto 115-200-220-240 v. I kW. 119/-, P.&P. 6/6

SPECIAL OFFER -TYPE 46 SETS
From 3.6-4.3 Mc/s. Complete with valves,
crystals and coil box but having had tha original
send/receive switch removed. Without other
accessories. This set is supplied with a sub-
stitute switch and full instructions and diagram
for wiring in. At 18/6 each or 35/- per pair.
P. & P. 516.

ON VIEW IN OUR SHOP FOR
CALLERS ONLY, VERY LARGE

RANGE OF TESTGEAR
Including, signal generators, decade resistance
boxes, Pen recording Voltmeters and thermo-
meters, Electronic Tuning Forks, etc.

L.T. TRANSFORMERS
Pri. 240 volts. Output 6.3 volts 5 amps 8/6,
post 2/6, Pri. 240 volts. Output 17 volts I amp.,
9/6, post 2/-.

H.T. TRANSFORMERS
Type (350/120) Tapped 200,250 v. input 350/01
350 v. 120 m/A 6.3 v. 3+ amp. 5 v. at 2 amps.,
16/6. P.&P. 3/6. Type 5K Pri. 2001250 v.
Output 350/0/350 v. 350 m/A 5 v. 3 amps.
Tapped 4 v. 2 v. 2 amps. 10 Kv ins., 20 v. I amp.
7.5 v. I amp. 5 kV. 5 m/A. Price 25/.. P.&P. 6/..

ASSORTED PACKETS OF
100 BRAND NEW RESISTORS
Including miniature and high stab. 12/6 POST
PAID. All useful values.

CONDENSERS 100 ASSORTED
Including mica, ceramic, metal tubular, etc.
151- post free.

SPECIAL H.D.
50 volts 10 amps transformers 250 volts input.
Brand new and boxed. Conservatively rated.
55/- each. Carriage 716.

SPECIAL OFFER
OF 6in. METRO-VIC TEST METERS ALL
AT ONE PRICE 25/- FOR CALLERS ONLY
INCLUDING 0/20/50 MIA, 0/100 M/A, 0/15 MIA,
01500 Microamps, 090 M/A, 0900 v. D.C.,
0/30 volts D.C. 0/50 volts, 0/100 volts, 0/5 Kv.,
0/500 volts, and many others. All in perfect
condition (surface mounting).

VARIABLE AIR -SPACED
CONDENSERS

150 pfd with kin. spindle 4/6 each
75+75 pfd with ,'-in. spindle 4/6 each
100 pfd with lin. spindle 2/6 each
100 pfd pre-set 21- each
50 pfd pre-set 1/6 each
4 gang H.R.O. variable 390 pfd. 1216 each

MOTORS 200 v.-230 v. 50 c.
Shaded pole. Made by Hoover for washing
machines. Brand new 30/- each P. & P. 7/6 also
115 v. A.C. 22/6 each. P. & P. 7/6.

DECCA X.M.5
L.P. PICK-UP HEADS

Brand New 8/6. P. & P. If-,

TERMS OF BUSINESS
CASH WITH ORDER. Handling charge of 1/6
on all orders under 201- where P.P. is not
otherwise stated.
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VALVES
vBirdauni-all ynewp,acinkd

and guaranteed

AC/HL 4/6
AC/P4 6/-
A06/PEN

5/-
11118 5/-
ARP3 31-
ARP4 3/6
ARP12 2/6
ARP21 7/-
ARP24 3/6
ARP34 4/-
ARTP1 61-
ATP4 2/3
ATP7 5/6
AU7 -50/-
AZ31 .. 7/-
884 ..10/-
B884 47/6
B119 25/-
11135 ..25/-
BY45 ..15/-
BT9B 20/-
8183 55/-
eCaL 2/-
010 .. 61-
CL33 9/-
0171 .. 3/-
C177 .. 6/-
CV102 1/-
C47103 4/-
42264 12/6
CV4014 71-
cV4015 5/-
cV4026 10/-
014046 401-
CY31 6/-

1/
041 .. 8/8
D77 .. 4/3
DA30 12/8
DAF70 7/-
DAF96 7/-
131341 4/-
DETo 8/-
DE130 21-
DF72 5 -
14191 .. 8 -

DF92 3 -
D196 7/-
DK92 7/-
DK96 7/3
D192 5/-
DL93 at-
PL94 61-
01,96 7/ -
EMS 15/-
111148 2/6
E1233 9/-
E1266 50/-
E1415 30/-
E1524 12/6
E2134 16!-
11803 ..29/-
11A50 1/6
EA76 7/-
EABC80 6/3
EA(191 8/6
EAF42 8/-
E1134 .. 1/6
11691 3/-
EBC33 6/-
EBC41 7/9
EBC90 5/-
214'80 7/6
118080 7/9
EC63 12/8
EC70 5/-
EC90 20/-
EC91 3/-
ECC81 4/8
FRC82 4/6
ECC83 6/-
E0084 7/-
ECC86 8/-
ECC91 4/-
E,C1,8a 7/9
ECF82 7/9
ECH3 8/-
ECH42 9/8
ECH81 7/-
EcL80 6/6
ECL82 81-
EC1.83 10/-
ECL86 11/-

EF36 8/6
EF39 41-
EF41 8/-
EF60 .. 1/6
EF54 .. 8/8
EF55 7/-
EF70 4/-
EF71 7/8
11073 5/-
EF73 5/-
EF74 4/-
EF80 5/8
EF85 6/-
EF86 .. 71-
RF89 .. 6/-
22.91 2/9
EF92 3/-
E1096 .. 51-
E1183 9/-
EF184 91-
E132 8/9
11L34 LW-
EL32 5/-
EL41 8/-
EL42 8/-
E150 9/-
ELS,' 6/3
EL86 9/-
EL91 .. 4/6
ELM .. 616
EM80 7/6
113184 8/8
EN31 10/-
031.1208 6/-
E151 8/-
EY86 7/-
R191 8/-
EZ40 .. 6/6
E241 6/6
EZ80 6/-
11381 .. 6/-
c/6027 1/-
F/6061 5/-
F/6063 4/-
FW4/500

6/8
G1/2360 9/-

G1/371K
19/-

050.120 51-
GZ32 9/-
1163 .. 71-
111'300

100/-
11E54 21416
111.2K 2/6
ILL23 6/-
HL23DD8/-
111.41 41-
HRB

91-
K3A 10/-
K132 8/-
K1330 4/-
K141 5/9
K163 4/-
ICT66 12/9
K167 15/-
K176 8/6
KTW61 516
K'TW82 6/6
KTZ41 8/-
KTZ63 8/-
L22 -10/-
M8100 9/-
m8142 121-
51:8190 5/-
m114 .. 8/6
M14 4/-
ML6 6/-
MS/PEN 81-
N78 -121-
NGT2 10/-
083 .. 7/-
003 .. 5/8
0133 .. 61-
0Z4 .. 4/-
22 ....10/-
ptu84 6/8
PCC80 7/6
PCC89 -10/6
pCF80 7/-
PCF82 6/6
PCL82 81-

PCL83 9/-
PCL84 8/--
PCL86 10/ -
PENIS 4/8
pEN46 6/-
PEN220A

81-
PL36 9/-
21,81 8/-
2L82 .. 618
PL83 .. 6/3
PL84 .. 7/3
phf24A 5/-
2115 101-
p12611 7/6
PX4 -14/-
2126 9/-
2232 9/8
PY80 6/8
PY81 6/6
pY82 8/-
1183 7/-
2Y1100 10/-
2Z1-36 9/-
2Z1-75 19/-
4221

5/-
u896/10 5/6
9181203 8/-
41,04/7 7/-
R3 .. 8/-
113/10 9/-
71111,21 25/-
1111235 10/-
8122 .. 3/6
82210 816
8041 .. 2/-
8261 2/-
1311280/40

1216
ST1280/80

501-
SU2150A

49
141 (1/16

TP22 .. 51-
TP25 ..15/-

TT11 .. 31- 1LH4 4/- ,6A015 2/6 6LD20 5/9 12867 7/-225DD 9/-
1115 -801- 1N43 4/- 66316 4/- 0N70 519 12807 4/- 307A .. 518
111131 60/- 1E70 .. 4/- 8AQO 7f- 6N7 6/- 12847 8/- 3508 .. 8/-
1E0520 4/- 1164 .. 516 6AQ5W 6474 6/- 128117 81- 3571 ..70/-
TZ20 161- 1116 .. 6/- 6686 4/- 6E7 .. 6/- 12037 5/- 368A .. 5/-
U12/14 8/- 184 .. 51- 6A86W 9/ - 6807 .. 5/6 13810 8/6 393A -15/-
U17 5/- 185 .. 5/6 BAIT 5/- 680701 5/- 328117G1 446A .. 8/-
U18 .. 6/6
1325 -10/-

124 .. 8/-
2A3 51-

BAU6 71-
6AX4 8/-

6607 .. 51-
68F5GT 5/6 128L7GT

8/- 705A -151-
7158 -80/-

U26 _111- 2A5 8/- 61340 8/- 6087 .. 3/- 5/9 801 .. 0/-
1.727 .. 8/- 2/16 .. 7/- 687 .. 5/- 6637 .. 5/- 1213N7GT 803 ..22/6
1153 5/- 2026 8/- 6B80 2/6 68J7GT 5/6 5 /9 806 -80/-
u801 201- 2C26A 3/- 6BA6 5/6 68371 6/6 128117 5/- 807138 6/-
13ABC80 7/- 2C34 .. 2/8 613E6 5/3 68E17 .. 4/6 1214 2/- 808 .. 8/-
1113011 2043 42/6 6BR7 121- 601701 6/6 1417 7/- 813 -55/-
UBF80 8/- 2046 30/- 613W8 9t - 69N7 .. 4/6 15D2 6/- 815 -40/-
UBF89 7/6 2051 _12/- 6C4 .. 2/6 60917 .. 6/- 19G3 _10/- 829A -30/-
uCII42 7/8 21321 .. 5/- 6CW 4/- 6887 .. 2/- 1006 .. 9/- 82913 -40/-
UCH81 8/-
u0L82 91-

21321W 8/6
23E2 .. 81-

60601 6/,
6C6G 31-

617401 9/6
6160.. 4/-

19151 6/-
20A2 -1716

83011 .. 4/-
832 ..15/-

UCL83 11/- 3A4 4/- 608G 31- 61601 6/- 20P4 ..17/6 837 .. 9/-
uL41 71- 3A/167/M 60116 5/- 6V651 8/- 21B6 91- 843 .. 5/-
UL84 7/- 25/- 6E6 .. 3/- 6214 .. 5/- 25L601 7/9 866A -14/-
UU9 5/6 3B7 5/- 6E6 .. 8/- 6X50 5/- 2575 .. 31- 924 .. 316
UY41 6/- 3B24 5/- .. 5/8 6X6411 6/8 30 .... 5/- 955 .. 2/6
11285 61- 3B28 _15/- 60001 519 616G 6/- 30015 10/- 956 .. 2/-
V1507 181- 3E29 -50/- 6060.. 4/- 6-3012 30F2 .. 8/6 957 5/-
21924 18/- 344 .. 61- 61,7 5/- 10/- 30FL1 9/6 958,1 .. 4/-
12023 18/9 384 .. 5/- 6F80 .. 51- 6Z4 5/- 30019 11/- 1612 .. 5/-
VMP4G 12/- 31,4 .. 61- 6F12 .. 4/6 767 .. 7/6 30PL1 10/6 1616 .. 8/-
VP23 3/- 6A173G 5/- 6F13 51- 705 .. 7/- 301'113 10/8 1619 .. 5/-
1p133 10/- 5A1740 5/- 6F32.. 4/- 706 .. 7/- 361.601 8/- 1625 .. 6/-
VR99 8/- 613/25751 6F33 .. 3/6 707 .. 51- 36T ..17/6 1626 .. 3/-
V11105/30 19/- 606(3 2/6 7117 .. 7/3 35Z3 8/- 1629 .. 4/6
113150/30

516 5R4GY 9/-
514 .. 8/-

6E11 .. 6/-
6H6M 1/6

7(07 .. 71-
7V7 5/-

35Z401 6/-
37 4/-

2061 .. 5/-
40430 18/8

5/- 5u44 5/- 6J4 9/- 7Z4 4/6 38 .... 4/- 4063 .. 8/-
VT4C 20/- 5X40 8/6 634WA 10/- 8132 .. 2/6 41310 4/- 5654 .. 9/-
VIT39 6/- 5174G 8/- 635 .. 3/6 9132 .. 3/- 53A .. 7/8 5663 .. 9/-
VX3256 4/- 5Y30 3/- .. 3- 11E3 ..17/6 58 .... 6/- 5670 9/-
W21 .. 5/- 513G1 6/- 6366J5G .. 3//6 1266 .. 2/6 59 .... 6/- 5704 .. 9/-
166 .. 7/6 513WGTB 6J6W 6/- 12,1117 5/- 76 .... 5/6 5726 .. 6/6
Y63 .. 5/- 9/ - 6,170 5/- 12,1118 114- 76 .... 5/- 6064 .. 7/-
166 .. 4/- 524 .. 8/6 610192 01- 12A17 4/6 77 .... 6/- 6058 .. 7/-
Y66 8/-
Z80013 20/-

5240
BMW 4/-

611'70 21-
61(-701 4/9

12A1T6 9/-
12AU7 5/-

78 .... 5/-
80 .... 516

6065 .. 61.-
6073 .. 7/-

1A3 8/- 6A07 SI- 61180 5/- 12AX7 518 81 .... 9/- 6130 .. 4/-
1A5G1 5/- 6A1215 3/- 6K801 8/8 12AY7 10/- 82 .... 8/- 6516 .. 8/-
10601 71- 6A07 6/- 611831 816 1211H7 7/8 84 .... 8/- 7193 .. 1/9
10801 61-
1E74 7/8

6A116 10/-
6AJ6 8/6

6105 12/-
6150 6/-

1208 a/ -
12E1 -17/-

85,42 .. 7/6
69 .... 8/-

7475 .. 3/-
8013/1 25/-

102 8/- 6,137 81- 6L6 9/- 12116 .. 2/- 01 .. 8/- 9001 .. 8/-
14601 61- 6AK5 5/ - 6L60 13/- 123501 9/6 V21 9002 .. 4/6
1L4 .. 31- GARB 6/- 6L6GA 7/6 12K701 4/6 -pin 2/8 9003 .. 6/-
11A6 6/- 6AX7 6/- 6170.. 4/6 1211831 7/6 220PA 7/- 9004 .. 2/6
1106 .. 71- 6AL5W 7/- 6134 .. 4/6 12(17G1 4/6 220111 4/- 9006 .. 2/6

C.R.
Tubes
ACR8 20/-
CV955 15/-
011530 60/-
011596

(093) 55/..
E4103/.13/4

26/-
84104/B/16

80/-
101197 28/-
V011138

80/-
VCR139A

861-
314,7 25/-
5CP1 -26/-
5E27 ..46/-
5F27A 251-
7B27 ..30/-
12DP7A

80/ -

Photo
Tubes
C1,108 9/-
G816 -12/6
931A -55/-
60970 350/ -

Special
Valves
ACYX6

ACT25 995
C152 70/-
C1125 35/-
01193 30/-
C1980 1/6
1181377 210
11116/3 70/-
6315 -26/-
11124 ..26/-
33/92/16

887/10/-
723A/B 30/6
725A 30/-
72611 27/6
4033L 20/ -

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves.

All U.K. orders below LI P. & P. 1/-; over LI 2/-; orders over £3 P. & P. free C.O.D. 3/6 extra. Overseas Postage Extra at Cost.

MARCONI COMMUNICATION
RECEIVERS
C.R.I50. Frequency coverage 2-60 Mc's in
5 bands. Two 1.F.s., 1st 1,600 kc/s, 2nd 465 kc/s.
Image signal protecting over .40 bB up to
30 Mc/s. and 20-40 dB from 30-60 Mt.'s. Self -
checking calibration (built-in calibrator).
Stabilisation of supply and temperature com-
pensation. Electrical and mechanical band -
spread. Metering and visual tuning indicator.
Bandpass from 100 c/s to 10 kc. in 5 stages.
Acoustic filter associated with 100 c/s. Band-
pass position for CW reception. Facilities for
diversity reception. In as new guaranteed
condition with original mains power supply
unit £70 or without power supply unit E60.
Carriage 30/-.
P.C. RADIO'S mains power supply unit for
above 90/-.
C.R.I50/2. Frequency coverage 1.5-22 Mc/s. in
4 bands, all other features as in C.R.I50. Price
£35. Carriage 30/-.
P.C. RADIO'S mains power supply unit for
above. 90/-.
C.R.I50/3. Same as C.R.150 with additional
separate antenna trimmer on front panel,
crystal controlled Ist oscillator for fixed fre-
quency reception, muting switch (during
transmission), wide bandpass extended to
13 kc/s. In as new guaranteed condition with
original mains power supply unit £75 or without
power supply unit E65. Carriage 30/-.
P.C. RADIO'S mains power supply unit for
above, 90/-.
VARIOMETER FOR No. 19 SET. 10/- each.
P. & P. 3/-.
"CONNECT AND FORGET CANNOT
OVERCHARGE " " ESSTRON " MARK I
AUTOMATIC BATTERY CHARGER
Initial charging rate 6-7 amps. The charging rate
automatically adjusts itself to the charge in the
battery. Automatic current and voltage control.
Patented application of magnetic amplification
to battery charging. Indicator lights show bat-
tery fully charged, receiving charge, incorrectly
connected or faulty cells. Mains voltage 200/250
v. Built for 6 or 12 v. batteries. Measurements
7 x 5 x 54in. Weight 811b. Price L7/19/6.
P. & P. 3/6.

RECEIVER TYPE R.206. MARK II. Frequency
0.55 Mc/s. to 30 Mc/s. in 6 bands. 100-250 v. A.C.
or 12 v. D.C. Loudspeaker in power supply
unit. High performance super heterodyne,
eleven valves including a separate local oscil-
lator valve, beat oscillator valve and two valves
(amplifier and detector) in the A.V.C. system.
In very good condition, 125 including power
pack. Or f20 without power pack. Carriage
and packing 15/-.

NEW CHR HIGH -RESISTANCE HEAD-
PHONES, 16/-. P. & P. 1/6.

TELEPHONE HANDSET. Standard G.P.O.
type, new, 12/-. P. & P. 2/-.
R.209 RECEPTION SET. A 10 -valve high-
grade Super Heterodyne Receiver with facilities
for Receiving NT (A.M. or F.M.) and G.W.
frequency I Mc/s-20 Mc/s. Hermetically sealed.
Built on miniature valves and incorporating its
own vibrator power supply unit driven by a
6 v. battery (2 point connector included). The
set provides for reception from rod, open -wire
or dipole aerial with built-in loudspeaker or
phone output. Overall measurements: Length
I2in., width 8in., depth 9in. Weight 231b.
In as new, tested and guaranteed condition.
E23/10/- including special headphones and
supply leads. Carriage £1.
CARBON INSET MICROPHONE, G.P.O.
types, 2/6. P. & P. 1/6.
ORIGINAL MAINS POWER PACK FOR
H.R.O. 110/220 v. A.C. Brand new in original
packing 45/-. P. & P. 4/-.
CONNECTORS FOR TCS RECEIVER,
TRANSMITTER AND REMOTE CON-
TROL with original plugs on both ends,
New, LI/17/6 each. P. & P. 2/6.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherd's Bush 4946

PANEL METERS
0-500 Microamps
0-25 mA.
0-30 mA.
0-100 mA.
0-100 mA.
0-150 mA.
0-200 mA
0-250 mA
0-300 mA
0-500 mA
150-0-150 mA.
0-4 amps. thermo
0-6 amps. thermo
0-20 amps. thermo
0-15 v. A.C.
0-20 v. A.C.
0-500 v. D.C. (shunt) 24in. round
0-600 v. D.C. 2fin. round
0-5 kV. electrostatic 31in. round

Postage 2/- extra.

24in. round D.C. 30/-
21in. round D.C. 12/-
24in. round D.C. I2/-
tin. square D.C. 9/-
21in. round D.C. 10/-
24in. round D.C. 10/-
21in. round D.C. 10/-
24in. round D.C. 10/-
24in. round D.C. 10/-
24in. round D.C. 10/-
34in. round D.C. 29/-
21in. round 8/-
24in. round 8/-
2fin. round 8/-
24in. round 1716
24in. round 1716

20/ --
15/-
85/ -

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.
1.F. TRANSFORMERS. 1st, 2nd, 3rd, 4th
(for type D), 12/6 each, or complete set of 6,
601-.
I.F. Transformers. Crystal Load, 12/6 each.
Plates escutcheons (for D and LF), I0/- each.
Dials (for type D), I0/- each.
Logging dial (for D and LF), I0/- each.
Antenna Trimmers (LF and D), 2/6 each.
Filter Condenser 3 x 40F, 15/-.
Condensers, 3 x (D and LF), 2/6 each.
RF Antenna Inductors (D and LF), 7/6 each.
Small Mica Condensers, various values,
1/6 each.
Small Trimming Tool, 7/6.
Instruction Manual for AR88D, El.

H.R.O. SENIOR. TABLE MODEL. In
excellent, fully checked, and tested condition
(without coils and power pack), 05/101-.
As above but rack mounted model, £14/10/..
Individual frequency coils for above LI each or
set of 9, a. Available only with sets. Either
model carriage EI/10/-.

PERSONAL CALLERS WELCOME I
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HARRINGAY SUPPLIES
345 HORNSEY ROAD, N.10 ARC 4107

SMALL MODEL MAKERS' MOTORS
24v. AC/DC. Reduction geared, new. Size
Lein. x lin. x 2Iin. long 12/6 each, Pip.' 1/6.
Other types of small 12 or 24 v. motors in stock.

TRANSFOR-
MERS

210/250 v. in.
275-0.275 v. 50
mA. 6.3 CT. 3 A.
out, 17/6. 210/
259 in, 300-0-300
v. 125 mA. 6.3
CT.2A, 6.3 C.T.
2.5 A., 5 v. 2 A.

out, 22/8. 220/240 v. in, 4 v. 6.34 A. Postage 3/-
in the £1 on all.
Pots 10K, 10K wire, 2.5K 2 m., 25K Lin and Log.
.05/.25M 8/- each, post 6d. Tygan Fret 2/- sq. ft.
TRANSFORMERS -Step Down.
200/250 v. in, 30 v. 100 watt out 17/3, post 2/-.
200/250 v. in, 110 v. 100 watt out 17/6, post 2/-.
200/250 v. in 110 v. 3.04 amps out 54/10/-, post 5/-.
AC TO DC RECTIFIER UNITS, 200/250 v. in,
100/120 v. D.C. out at 2.5 amp., £43/10/- each,
CLEARANCE OF HEAVY DUTY RECTIFIERS
BY STANDARD TELEPHONES.
Input 380/415 v. 3 ph., 50 cycles, output 24 v.
at 75 amps. D.C. £15 each. Buyer collects.
TRANSFORMERS. 240 v. A.C. in, 10.5 v. at
85 amps. out. Ideal welding transformer, £16,
carr. extra.
ARDENTE LIGHTWEIGHT EARPHONES with
rubber moulded lead and jacl: plug, 40/-. Ditto
with fitted button microphone, 50/-.
EX BCC GRAM UNITS 78 R.P.M. with amplifier
and speaker, 26-10-0 each, carr. 5/-.
HELIOGRAPH SIGNALLING MIRRORS complete
with spare mirror, accessories a in fitted leather
case, new 12/6 each.
1200ft. TAPE SPOOLS 2/6 each, post 1/-.
6" P.M. HEAVY DUTY SPEAKERS in steel double
grilled wall mounting cabinet, new 30/-, p/p 4/-.
24 v. 20 AMP SELENIUM RECTIFIERS heavy
duty 30/- s/h.

ELECTRONICS
POCKET BOOK

Up-to-date information on basic circuits,
magnetic amplifier, static switching, elec-
tronic techniques of measuring various phy-
sical quantities, electro-mechanical devices
and motor control systems.

By J. P. Hawker and
J. A. Reddihough.

21/-. Postage 1/-.

ELECTRONIC DESIGN CHARTS, by
N. H. Crowhurst. 42/.. Postage 1/6.

TUNNEL-DUODE & SEMICONDUC-
TOR CIRCUITS, by J. 11. Carroll. 76/-.
Postage 2/-.
BASIC TRANSISTOR COURSE, by
P. R. Kenian. 30/-. Postage I/-.

ELECTRONIC MUSICAL INSTRU-
MENTS, by R. H. Dorf. 60/-. Postage 1/6.

WORLD RADIO TV HANDBOOK,
1963. 22/.. Postage 1/,
THE RADIO AMATEUR'S HAND-
BOOK 1963, by A.R.R.L. 36/-. Postage 2/6.

G.E.C. INTER.: TRANSISTOR MANUAL
16/-. Postage 1/2.

RADIO VALVE DATA, 7th Ed. Compiled
by " W.W." 6/-. Postage 10d.

COMPLETE CATALOGUE 1/-.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKISTS

of British and American Technical Books

19-21 PRAED STREET,
LONDON, W.2.

'Phone: PADdington 4185.
Open 6 days. 9-6 p.m.

MARCONI CANADIAN RECEIVER No.52

- BRAND NEW

Magnificent 10 -valve receiver in wavebands coverini
1.75-10 Mc/s (19-170 metres), plus 3 -valve trysts
calibrator employing dual crystal to provide marker
check at 10,100-1,000 kc/s. One RF and two IF
stages. Other refinements, valve check meter, internal
3in. speaker, RF-AF Gain, Noise Limiter, BFO,
Heterodyne Pitch, Wide/Narrow Bandwidth, Speaker
or 'Phone, Man or AST on CW and RT. Fast/slow
Tuning with additional Osc. for fine adjustment.
Power required: HT 160 v. 60 mA.; LT 12 v. 11 amps.,
circuit supplied. Size 15in. x 12in. x 15in.
BRAND NEW complete with Power Pack, 115/230 v.
A.C. mains and 12 v. D.C. 512/19/6. Carr. 20/-.
This is the first time this excellent equipment has been
released. Brand New.
B.44 ilk. III. T x Re 12 -valve, 3 channel, 60/95 Mots.
crystal controlled, amplitude modulation, 12 v.
battery, man portable. Speaker and 'phone outputs.
Size 141 x 121 x 7in., weight 11 lbs. As New.
512/10/- F.O.B. (Operating kits £7.)
Many other surplus bargains. Lists ed. S.A.E.
inquiries.

A. J. THOMPSON
"PILING LODGE," CODICOTE, HITCHIN, HERTS.

Phone: Codioote 242

_._4.0.-
.. _

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230v. AC 50/60- PORTABLE

20 AMP.

--A:

, '

N,
q4):

Pi

BRAND NEW. Carriage Paid. Buy direct from the importer,
keenest prices in the country. All spares
available from stock.

441W
Type 01 0-260 volts at 25 amps. ES 19 6 -.-.. _

Type I 0-260 volts at 5 amps. E9 0 0 lullat
Iliw 3 -, iType 2 0-260 volts at 8 amps. E14 10 0 iiiiin ,,,I

Type 3 0-260 volts at 10 amps. £16 10 0 it
Type 4 0-260 volts at 20 amps. £32 10 0

These instruments are fully shrouded. 23 AA P.

6

Input 230 v.
A.C. Out-
put variable
0-260 v.A.C.

2.5 a. Fit -
fed in beau-
tifully fin-
fished steel
case. Complete
lamp, fuse,
£9/17/6.

'4. -

.'"' t4

-
ist

with volt meter, pilot
switch, carrying handle,

BC 221 FREQUENCY METER
125 kc/s to 20 Mc/s.

These well known heterodyne frequency
meters are offered in first class condition.
Complete with, original calibration book.
Individually tested before dispatch, 614, carr.

INSULATION TESTERS (NEW)
Test to I.E.E. Spec. Rugged metal constructed, suitable

1. for bench or field work, constant speed clutch. Size L.'.4', ,
ii 8'n W. 4in H. 6in. Weight 61b. 500 volt, 500 megohms.

Price 0.2, carriage
paid. paid. 1,000 volts,

1,000 megohms,
0.8, carriage

VA0mETER
paid. K,-,,._;,....

-"ii....-- 1.-4.:"A ;f:::.::::.:;.,,,,:...

,

..-. . (1CCFS S

I

.-.

MODEL 7. In-
dividually tested
on all s and
g uarantee d In
elusive of Test
Leads. Ell each.

P & P.Si-
Leather carrying case

..

7 Ampere A.C./D.C.
VARIABLE OUTPUT UNIT
Input 230 v. A.C. Output continuously VARI-
ABLE from 0 to 260 volts A.C. OR 0 to 230 volts
D.C. at 7 amps. Robustly constructed in metal
case, complete with safety fuse, neon indicator
and voltmeter. Size I7in. x I2in. x 7in. Weight
361b. Price 134/10/.. Carriage 20/,

.:,..v...:,....
x

-

,

_ ._
,,...6 '

SERVICE TRADING COMPANY .......0,...
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ULTRA VIOLET BULBS
Easy to use source of UV for dozens of practical
and experimental uses.

2 volt 36 watt AC/DC SBC 6/6. P. & P. 1/-.
12 volt 60 watt AC/DC SBC 816. P. & P. If-.
Transformer to suit the above: Input 200-240
A.C. 12 volt 36 watt, 16/6; P. & P. 2/6. Input
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6.

Set of 4 Colours FLUORESCENT PAINT.
Red, yellow, green and blue. In +oz. tins.
Ideal for use with the above Ultra Violet Bulbs.
9/6 plus 1/6 P. & P.
CARPENTER'S TYPE
POLARISED RELAYS. 2 x
9,500 turns at 1,685 ohms.
Price 22/6 each. P. & P. If-.
Bases for Carpenter relays ex
new equipment. 3:6 each.

Type 5A57 (Z)A 65 ohm coil.
Will operate on less than .5
of a volt. 22/6. P. & P. If-.
NSP2 CV2296 STROBOTRON FLASH
TUBE made by Ferranti, brand new, I.O.
base. Price 15/, P, & P. 1/-.
G.E.C. SEALED RELAYS TYPE M1484.
180 ohms. 12 volt operation. 4 changeovers
(will operate from 6 volt). Price IV, P. & P. II-.
G.E.C. SEALED RELAYS TYPE M1494.
24 volt 670 ohms coil. I pole C.O. Brand new.
Price 10/-. P. & P. 1/-.

NEW P.O. RELAYS TYPE 3000
2,000 ohms coil. 4 make 4 break. 12/6 each.
6,500 ohms, I changeover, I break. Price 12/6
10,000 ohms coil, 2 light c/o. 2 heavy duty
c/o. Price 22/6. 16,000 ohms, 2 make 2 break.
Price 15/.. P. & P. each item.

G.E.C. SEALED RELAY TYPE M.1492
24 volt 670 ohm, 4 changeover, Ex new equip.,
1216. P. & P. 1/-.

SUB -MINIATURE SEALED RELAYS by
Magnetic Devices Ltd., size I '<Ix /in. Wt.
f oz. 500 ohm, 24 v. coil, double pole change-
over. Price 39/6.
EVERSHED & VIGNOLES BRIDGE
MEGGER. 500 v. Constant Pressure Series 2
with decode and varley loop facilities, perfect
condition L40 including leather case and carriage.

SIEMENS HIGH SPEED RELAY. SEALED
TYPE H96D. 500 Plus 500 ohm. Ex. new
equip., 12/6. Plus P. & P. Very latest type
sealed H96E. 1,700 ohms plus 1,700 ohms.
single C/O contacts. Price 16/6 each, plus I/ -
P. & P.

BASES with top clip for Siemens H series. 3'6
each.

N. 11,

SLIDER RESISTANCES
Geared drive, new.

94.. 1.2 ohm, 14 amp. 27/6
35 ohm, 3 amp. 37/6
75 ohm, 2 amp. 37/6
200 ohm, 1.25 amp.

37/6
P. & P. 3/6.

W.W. RHEOSTAT. New. 3.5K, 25 watts.
Price 7/6. P. & P. I/6.
DIAMOND H RELAY. 4 pole c/o. 150 ohm
coil. 24 v. D.C. (will operate on 12 v.). Her-
metically sealed. New. 12/6, plus 1/6 P. & P.

EVERSHED & VIGNOLES MEGGER
CIRCUIT TESTER. (Low reading ohm
meter). 2 ranges, 0-3, 0-30 ohms. Complete
with test leads, battery and leather carrying
case. L6/61-. Post paid.

ADJUSTABLE THERMOSTAT
Mid Point 65'F 8/6 plus 1/6 P. & P.
UNISELECTOR 8 bank 25 way 75 ohm coil
full wiper, Ex. equipment. Individually tested.
45/-, plus 2/6 P. & P.

HIGH SPEED BLOWER UNIT
200/250 volt A.C. Powerful 2 speed motor,
11,000 and 13.000 R.P.M. 17/6, plus 2/6 P. & P.

EX P.O. MAGNETIC COUNTER, either
500 ohms for 24 volt operation or 3 ohms for
6 volt D.C. operation. 4 figures to 9,999.
Price, either type 8,6. P. & P. 1/6.

WIRELESS WORLD

500 MICROAMP SUB -MINIATURE M/C
METER

11in. diameter, flush mounting,
single hole fixing. Scaled 0-I
MA. Supplied with Resistor
for use as I MA if required.
29/6, plus If- P. & P.

AUTO TRANSFORMERS. Step up, step
down. 110-200-220-240 v. Fully shrouded.
New. 300 watt type 42/6/6 each. P. & P. 2/6.
500 watt type E3/7/6 each. P. & P. 3/9. 1,000
watt type L4/ I 0/- each. P. & P. 6/6.

MAGNETIC COUNTERS
10 IMPULSES PER SECOND

Very latest High Speed type ex
P.O., guaranteed perfect, type No.
1008, coil 2,300 ohms, for 48 volt
D.C. operation (will work on 36
volt), overall size 4 x I x lin. Also
available, type 10IA which can be
used as an interesting accessory
with our Strobe unit. Either type
price 15/, P. & P. 1/6.
New Miniature Type 31 long x isquare
300 ohm coil 12 volt D.C. operation. Skeleton
type (less outer cover), 10/-, plus 1/6 P. & P.

230 VOLT A.C. GEARED MOTORS
Type BI6G 80 r.p.m. .261b. inch
E1/19/6. P. & P. 2/-.
Type DI6G 5 r.p.m. 1.71b. inch
E219/6. P. & P. 2/6.
Type DI6G 13 r.p.m. 1.451b. inch
E2/12/6. P. & P. 2/6.

230 Volt A.C. 50 cis 5 -figure Veeder-root
Counter (not resettable). New. Boxed.
19/6, plus 2/6 P. & P.

VEEDER MECHANICAL REV COUNTER
6 figure fitted reduction drive. NEW. PRICE
10/6. P. & P. 1/6.

MINIATURE
UNISELECTOR SWITCH

3 banks of 11 positions,
pus homing bank. 40 ohm
coil. 24-36 v. operation.
Ex. equip. Individually
tested. 22/6, plus 2/6 P.
& P.

20 -WAY STRIP containing standard Post
Office telephone Jack Sockets, overall size 11 x
31in. x /in. New. Price 15/. each. P. & P. 1/6.

LIGHT SENSITIVE SWITCH
Kit of parts, including ORP.I2 Cad-
mium Sulphide Photocell, Relay,
Transistor and Circuit, price 25/-,
plus 2/6 P. & P.
Additional ORP.I2 8/6 each.
(Regret not supplied separately).
MINIATURE LEAD ACID ACCUMU-
LATORS (brand new). 2 v. 1.5. A.H. Size
4x lix lin. Wt. approx. ;lb. 16/6 for 3.
P. & P. 1/6.

12 v. 0.75 A.H. Size 4 x 3 x Ifin. Wt. approx.
2 lb. (can be used as double 6 v.). 15/6 each.
P. & P. 1/6.

DELCO 12-27 VOLT D.C. shunt wound motor
5,400 r.p.m. Torque 4in.
oz. Double spindle.
Smooth running, extremely
powerful, ex new equip-
ment. 12/6. P. & P. 2/3.

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY " 37/6 "

The ideal instrument for workshop, lab. or
factory. This wonderful device enables you to
" freeze " motion and examine moving parts as
if stationary. We supply a simple circuit dia-
gram and all electrical parts including the
NSP2 Strobe tube which will enable you to
easily and quickly, construct a unit for infinite
variety of speeds, from I flash in several seconds
to several thousands per minute. New modi-
fied circuits bring price down to 37/6, plus
3'- P. & P.

14 -DAY CLOCKWORK TIME SWITCHES
USED but guaranteed. 2/ amp. 30/-. P. & P. 2/6.
5 amp. type in weather-proof case, 39/6. P.
& P. 2/6.

TRANSISTORS
Ist grade Brand new
OC30 10/- 0C201 2I/-
OC41 7/- Get 104 6/-
0C45 5/- Get 105 I0/ -
0C45 M/pair .. 9/- Get 114 S/-
0071 5/- Get 573 12/6
0072 7/- Get 573 M/pair 25/-
0072 M/pair 14/- I N I 35A 4/-
0073 6/- 2N458 20/-
0075 7/- 2S005 30/-
0076 6/- 25013 IOW- i

0077 9/- SB345 7/6
0C139 12/- TK2OB 4/-
0C140 19/- XC141 10/-
0C170 9/6
OC171 10/6

DIODES
0A91 3/- 15111
SX781 4/- ZSIOB

ZENERS 5%
All } watt 5% at I0/- each. 5.1 e., 5.6 v., 6.8 v.,
8.2 v., 9.1 v., 12 v., 16 v., 22 v.
6 -VOLT 40 A.H. ACCUMULATORS in
metal case with leather carrying handle. Brand
New, 27/6. Carriage 8/-.

INSULATED TERMINALS
available in black, red
white, yellow, green,
blue. New, 15/. per doz.
P. & P. 1/-.

L.T. TRANSFORMER
Type I. Pri. 200-240 sec. tapped 30, 32, 34,

36 volt at 2 amp., 57/6. P. & P. 4/-.
Type 2. Pri. 240 sec. tapped 30, 40 and 50 volt I

at 5 amp., £4/15/-. P. & P. 5/-.
Type 3. Pri. 200-240 sec. tapped 10, 17 and 18

volt at 10 amp., 57/6. P. & P. 4/--.
Type 4. Pri. 240 sec. tapped 6 and 12 volt at

20 amp., 72/6. P. & P. 5/-.
METERS, GUARANTEED PERFECT

5 amp. D.C. M.I 2fin. fl. rnd 11/6
0-4 amp. A.C. M.1 21in. proj. calibrated

0-40 A. 22/6
10-0-10 amp. D.C. 2in. fl. round 12/6
Voltmeters
400 v. A.C. MA 4f in. rnd 35/-
90-180 v. A.C. M.1 41in. fl. iron 25/-
Milliammeters
0-I Milliamp Meter. 21in. F.L 25/-
0-350 M.A. T.C. 2in. fl. rnd 8/6
500 microamp., M.C. 2+in. rnd. F.L

scaled 15/600 volt. NEW 16/6
Postage on all meters, 1/- each.

SANGAMO WESTON DUAL RANGE
VOLTMETER. 5 and 100 volt D.C. Sin.
scale. F.S.D. I MA. Brand new in carrying case
with Test prods and leads. Price 27/6. P. & P.3/-.

4/-
3/-

CROMPTON PARKINSON BRAND
NEW + h.p. MOTORS. 230/250 VOLT
A.C. 1,440 R.P.M. Fitted with 2+ x tin.
SPINDLE. Price £3/15/-. Carriage 8/6.

4 DIAL DECADE RESISTANCE BOX
Range 0-11,110
ohm. XI Wire
Wound, Max.
current 300
MA. X10 Wire
Wound, Max.
current 150
MA.

X100, XI,000. High Stability Resistors, rated
I watt. Accuracy -1%.
Switches make before break type fitted with
low resistance silver plated contacts, polished
wood case, new, price L10/10/-, plus 6/6. P. & P.

DESK TELEPHONES -TYPE I
Used but perfect. Complete with two-way
calling system (buzzer). Internal battery. All
ready for simple two -wire connection. Price
43/216 each or L6 the pair. P.& P. 3/6 each phone.

DESK TELEPHONE SETS - TYPE II.
Similar to G.P.O. extension telephones. Each
complete with automatic dial, internal bell and
long connection cord. Used but in perfect
working order. Price E2/1716 each. P. & P.4/-.

Postage and Carriage shown above are inland only. For overseas please ask
for quotation. We do not issue a catalogue or list.

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 LITTLE NEWPORT
STREET, LONDON, W.C.2. Tel.: GER 0576

(OFF LEICESTER SQUARE)
ALL MAIL ORDERS. ALSO CALLERS AT:

47-49 HIGH STREET, KINGSTON -ON -THAMES.
Telephone: KINgston 9450
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Radioopares Ltd.
FOR ELECTRONIC COMPONENTS -BY RETURN

240- ELECTRIC POWER

MEE from 12 "" CAR BATTERY
"URIC" DYNAMOTOR UNIT

ANYWHERE

IleilE2r.11511209/254t11150 to 220en
Ported Inv TELEVISION. rOWEO TOOLS lel ill

universal AC/DC ELECTRICAL letntRENT.Einei

wonderful resells. Pries Mlle es terrines.
Sail linapoil ierelope for tell Mistretta letoils
D. SCIENTIFIC BIODUCTS. Ci iwi EFTS, tents.

For

ACCURACY

RELIABILITY

PRICE ECONOMY

you can
DEPEND
on

Write for
illustrated
Brochure &
Price List.

THE QUARTZ CRYSTAL CO. LTD.
Q.C.C. Works, Wellington Crescent.

New Malden, Surrey (MALden 0334 & 2988)

DON'T READ THIS
unless you repair Radio ami TV sets. Halve the cost of
repairs by using our surplus or reclaimed Valves and
Tubes. Most comprehensive selection at keenest prices.
All valves re -tested before despatch and guaranteed to be
in good- working order.
1A7 7/6
1N5 6/-
1H5
5174 416
11A7 7/8
6A87 4/6
6AT6 4/-
6A95 6/.
6AU6 4/.
688 51-
6BA6 7/6
68136 12/8
613E7 8/-
6C1 4/8
6cR6 6)-
091 2/-
6E12 21-
61,13 2/6
61014 4/-
6915 4/-
6933 4/6
6J5 4/6
6J6 4/-
6.17 4/-
6K7 4/-
6K8 6/.
6K 6/25-
61.1 4/-
6L12 8/-
6L18 4/-
6L19 7/6
61'25 41-
6928 4/-
6Q7 4/-
58J7 4/-
06x7 4/-
6007 6/-
62.'417 4/-
67'8 8/-
6134 6/-
6158 5/.
7AN7 4/-
71.5 6/-
7R7 8/-
1002 8/.

/0E1 2/6
10913 4/-
10914 4/-
12AT7 2/6
12A117 4/-
12AX7 4/-
1211117 4/-
12BY7 4/-
12E1 6/-
12E8 6/-
128E7 4/6
00D1 2/6
20F2 4/-
2091 4/-
2093 6/-
20,46 6/ -
SOLO 6/-
25E4 41-
2781J 10/-
30C1. 4/-
3095 4/-
30L1 4/-
3094 10/-
30912 4/-
30P16 6/..
30PL1 41-
351.6 6/-
85A1 6/-
85A2 6/.

807BT
105//-

-
5763 6/-
7475 6/-
Asi. 7/6
B36 4/-
CBLI 16/-
0D54 5/.
OL33 7/6
EAC91 2/8
EBC33 4/-
EBEA1 4/-
88980 4/-
EB1/81) 6/.
ECGS1 2/8
Eu031 4)-

ECC83 41-
ECCS4 61-
ECC85 4/.
FICC88 8/-
ECC21 4/-
80880 /5/-
ECF82 5/.
E3R35 6/-
ECH42 6/.
ECL80 4/ -En 7/6
EF39 4/.
EF80 2!-
8885 4/6
EL91 2/-
EEO:I 4/.
E998 4/6
EF94 4/8
EK2 61.
EK32 7/6
EL32 4/6
ELM 4/-
ELS]. 61.
BIM 6 .
EL91 4/6
EY51 4/-
EY86 7/6
FC13C 4/-
KT36 4/-
KT33C 2/6
KT61 41-
KT81 el-
KTW61 4/-
LN152 4/-
MX40 6/-
MI.,12 5/-
N37 6/-
0M4 4/-
0E6 4/-
PCC84 41-
P0900 4/-
PCPS.> 6/.
PeL82 6/.
PenA4 5/-
Pen45 4/-

Pen46 5/-
PeaDD
4020 3.0/-

PL33 2/6
PLS8 10/-
PL81 8/-
PL82 4i -
P1.83 41-
PY31. 4/-
PY80 4/-
9T81 4/-
PY82 4,'-
PX4 1.0/-
9Z30 4/-
1112 4/-
8961
T41 41-
TP25 7/6
TDD4
012
U22 4 6
1124 -; 6
025 10 -1331

4 -
035 4

-1152

4 6
13154 4 -
13191 7 6
U281 4 -
U282 10 -
UB41 2 6
IJAF42 4 -
11C112112.6
11C1142 6;-
U842 3;-
UL4t 4/-

4/-
u1,40 8/..
151110 7:6
1107 7/6
VE4 &-
Ern 713
VP41 5.! -
ZOO 4-
Z77 2/ -

VALVE PARCEL. 12 valves as taken out of Nets dismantled
by us. All different 8/6, post and pack. 1/6.
Before you decide to purchase anything send a B.A.E.
for our complete FREE list of 1,000 valves, and terms of
business. You will be amazed at our prices. All letters
B.A.E. for reply please.
"ST. JOHN'S RADIO," Mail Order Dept., 3 Jews Row.
London, 8.W.18.  Phone: VAS

TRADE
ONLY

SOUND SYSTEMS
AUDIO EQUIPMENT

MANUFACTURES

STANSTED, ESSEX.
Phone: STANSTED 3132

ODDIE FASTENERS

THE FASTENER WITH ENDLESS
APPLICATIONS - SIMPLE - POSITIVE
SELF - LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Illustrated brochure and other information
" will be gladly sent on request.

DEPT. "W.W."

Oldie, Bradbury&Cull Ltd., Southampton

Tv'. 55883 Cables: Fasteners, Southampton

SELENIUM F. W. HIGH CURRENT BRIDGE RECTIFIERS
TYPE 1 3 4 6 6 i 7

36

18

i 8

36

9

36

10 11

54

12

64
MAX. R.M.S. VOLTAGE

INPUT .18 18 18 18 36 54

MAX. D.C. CURRENT
OUTPUT 8 18 36 54 8 36 64 8 18 36

PLATE SIZE 44."
sq.

W
Sq.

71"
sq.

W
Sq.

qr
sq.

391

7r
Sq.

79 6

7r
Sq.

119/6

71"
84.

235/-

4j
Sq.

71"
84.

117/6

71'
4.

2351 -PRICE 19/6 39/6 79/6 117,1 59/6

THE ABOVE CURRENT RATINGS ARE FOR RESISTIVE INDUCTIVE

pulled brand

confused with gov-
teed. Not to be
new and guaran-

eminent or UMW-
facturer's surplus.
All materials used
are the latest de-
sign and highest
grade.
Please add 2/6
cart. oil recliners
Ms to 32/6. 4/ -
tip to mut& and
716 all others.
Special silicon ar
selenium recliners
made to order.

I., I:4 7.11) illy, I kn tir requirt
LOADS. BATTERY CAPACITIVE LOADS ARE APPROXIMATELY 20 LESS.

LATEST SILICON F. W BRIDGE RECTIFIERS
High efficiency compared with selenium.
Small size, light weight, saves space in equip-
ment. Will operate at reduced current
beyond selenium running temperatures. All
sizes from 4 amps and above have transient
voltage protection built into them. Tech-
nical data supplied with every unit.

SUITABLE

S.T.C. SILICON POWER RECTIFIERS
SERIES RS200. ALL TYPES 750 m/a.
WIRE ENDED DIODES. MAX. P.I.V.
100 v. 51-; 200 v. 5 3; 300 v. 5 6; 400 v. 6/6;

Rating resistive load. 500 v. 7/6; 600 v. 11,6; 700 v. 13 6; 800 v. 161.
I amp. 39/6 12 amps. ... 16110 Note these rectifiers are not seconds, or surplus.
1.5 amps. 49/7 20 amps. ... EIS They are the very latest design and are supplied
4 amps 7916 30 amps. ... f25 brand new and guaranteed. Postage free. Data
8 amps £5110 50 amps. sheet sent on request.

TRANSFORMERS FOR THE ABOVE RECTIFIERS CAN BE SUPPLIED

FULL MAINS INPUT

SAMSONS (ELECTRONICS)
LTD.

9-10 CHAPEL ST.,
LONDON. NAVA

PAD. 7851
AMB. 5125
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RADIO CLEARANCE LTD.
TRADE ENQUIRIES 27 TOTTENHAM COURT RD., LONDON, W.1 Telephone: MUSEUM 9188

INVITED The oldest Component Specialists in the Trade. EST. 35 YRS.
01%/4401%01WW1Wwki /'1fAM/N\

AGAIN CRASHING THE SOUND BARRIER
Enormous purchases of Brand New and guaranteed Plessey loudspeakers enable us to offer these units at THE
LOWEST PRICES EVER!
Don't miss this golden opportunity to obtain a first -grade permanent magnet LOUDSPEAKER off the production
line at LESS THAN MANUFACTURER'S COST!
Read carefully the prepared list below and choose just the right speaker for the job -COMPARE THE PRICES
ANYWHERE!

SCHEDULE OF LOUDSPEAKERS AVAILABLE
Diameter
in inches

Gauss Impedance
in Lines in Ohms

Price Diameter
in inches

2 7,000 80 IN - 4

2i 7,000 35 8/6 4

2+ 7,000 50 8/6 4

2- 7,000 80 8/- 4 Tweeter
3+ 8,500 (E.M.1 ) 3 8/6 4 Tweeter
3/ 7,000 35 8/6 5

3/ 9,500 50 10/6 5

4 5,000 3 7/6 5

4 6,000 3 8/- 5

4 7,000 3 8/6 5

4 9,500 5 9/6 5

4 6,000 25 10/6 5

4 7.000 25 11/6 5

Elliptical Gauss Impedance Price Elliptical
Size in Ins. in Lines in Ohms Size in Ins.

5 x 3 6,000 3 7/6 7 x 4

5 x 3 7.000 3 8/- 7 x 4

5x3 9,000 3 8/6 7 x 4

5x3 9,000 4 8/6 7 X 4
5x3 9.000 5 8/6 7x4
5x3 6,000 25 9/6 7x4
5x3 7,000 25 10/- 7x4
5x3 9,000 25 11/-
5x3 9,000 35 11/- 7x4

6x4 6,000 3 8/6 7 x 4

6x4 7,000 3 9/- 7x4
6x4 8,500 3 9/6

6x4 9,500 3 10/- 8x2+

6x4 9,500 5 10/- 8x21
7x3/ 9.500 3 10/6 8x2+

ALLOW 21 -

Gauss Impedance Price
in Lines in Ohms

6,000 35 10/6
7,000 35 11/-
9,500 35 11/6

6,000 3 7/6
7,000 5 8/-
6,000 3 8/-
6,000 5 8/-
7,000 3 8/6
7,000 5 8/6
7,500 3 9/-
8,500 3 9/6
8,500 5 9/6
9,500 3 10/6

Diameter Gauss Impedance Price
in inches in Lines in Ohms

5 9,500 5 10/6

5 10,000 3 1116

5 6,000 25 10/6

5 9,500 25 11/6

5 9,500 35 11/6

5 10,000 25 I2/-
61 7,000 3 11/-

61 7,000 5 III -
61 8,500 3 11/6

8 7,000 3 12J -

Gauss
in Lines

7,000
7,000
8,500

9,500

9,500

9,500

9,500

9,500

10,000 15 12/6

9,500 3 13/6
(with match. trans.)

6,000 3 8/6
7,000 3 9/-
7,000 5 9/ -

Impedance Price
in Ohms

3 10/-
5 10/-
3 10/6

3 11/-

4 11/-

5

30 11/6

50 11/6

Elliptical
Size in Ins.

8 x 21

8 x 21

8x21
8x2}
8x21
8x21
8x 2f
8x5
8x5
8x5
8x5
8x5
8x5

Gauss
in Lines

6,000

6,000

8,500

9,500

9,500

9,500

10,000

6,000

7,000

8,500

9,500

9,500

12,000

Impedance Price
In Ohms

6 8/6
30 9/6

5 9/6

3 10/-
4 10/-

5 10/-
5 10/6

3 8/6

3 9/-

3 9/6

3 10/-
15 13/6

15 14/6

each speaker for postage and packing, and please specify the exact requirements -the nearest available will be sent

%,"oaolwilk"govaANOWII\WOWNsItiO\NOIVIOW0101%""01%0Wodwolioys%,","%ookoil
OVER 50,001 SOLD AND STILL THE

Ask for a demonstration in the shop

CAPRI"
Sensitive!

Super -
Selective!

Superb
Speaker!

NEW PRICE
NOW ONLY

79'6
(21- P. & P.)

Pocket superhet MW and Droitwich
Size: 41 -in. x 21in. x

Constructional data 1/9 Post free.

DEMAND

The best and easiest
transistor build -

yourself sets avail-

able -send S.A.E. for
free Parts List.

6 first -grade Mullard
Transistors, Diodes,

and all components

brand new and guar-
anteed.

CONTINUES FOR OUR

Inclusive price for all associated components, case, and instruction. book complete
in every detail. Any parts SOLD SEPARATELY on the BUILD -AS -YOU -BUY Scheme.

SELECTED GUARANTEED BARGAINS -BRAND NEW
Beautifully geared AM/PM 2 Gang Condensers, 416; A51/FM 135 kets :tad 10.7 Mc/s, 4/6 pair; Magnavox Crystal Tape Recorder Mikes, 1E/6; Double -tuned Transistor
ferrox IFT's Q120, 470 ke/s, 5/61pair; 3 matched IFT's and oscillator coil for Mallard transistor circuits, 10/6 the set; Plesscy-Brayhead turret tuners 34/38 Melt, valved 8/6
each; 3 watt Stereo Amplifiers, complete, ready to switch on, 79/6; Bentercell rectifiers R3/2D; D3 -2-1Y, 2/6 each. GERMANIUM DIODES -0A70, 0A79, 0A90, CG46H
2/, each. TRANSISTORS, Bet of 6 (RF and LE) including 1 watt matched pair, heat sink and diode, 13/6 the set: 0044 (or equiv.), 619; 0C45 4/6, 0081 5/6; matched pair 12/-,
PXC 101A 4/6, matched pair 9/6, PXA 101 5/9, Al' 114 4/6. BB 305 21-, SUB -MIN GERMANIUM DIODES 1/3.
Please send STAMPED AND ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move too quickly! Kindly make
provision for additional postage and packing charges to avoid delay. TERMS: Cash with order or C.O.D. on orders over 10/,

" HEAVENLY TWINS "
CHOICE OF A DOZEN STATIONS

IN DAYLIGHT!

"CONTESSA''MK.III
Queen of them all I

CNLY

£9.19.6
(3/6 P. & P.)

Portable and car radio,
2 waveband Superhet.

Constructional Book. 2/10 Post free,

CON I RSSA ill 65/19/6 (plus 3/6).
CAPRI 79/6 (plus 214
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Z. & I. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2

Tel.: AMBassador 0151/2 Cables: ZAERO, LONDON
A.R.B. Approved Stockists

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8043
Please send all enquiries, correspondence and Mail orders to Head Office

MARCONI TF 675F PULSE GENERATOR
Repetition frequency continuously variable from 100 c/s
to 50 ke/s. Rain output pulse .15 to 100Asee. long; ampli-
tude up to 30V positive or negative, rise time .12Asec.
Sync. Pulse 20V pk.-to-pk., positive or negative; delay
.1 and .5paec. Mains operation 100.150V and 200-250V
A.O. Fully overhauled and guaranteed £50 0 0

MARCONI TF 1153 SINGLE BEAM
OSCILLOSCOPE

3fin. Tube; " Y " Amplifier directly calibrated 1-3-10-30
V D.C./cm. and .01-.03-.1-.3-1.0V AC/cm. Frequency
response D.C. to Amc/s.; time base limee/cm. to .1 see./cm.
triggered or free running. Time measurements accuracy
±5%. Calibrated X and Y shifts. Power supplies
200-250 V. A.C.
PRICE, In as new condition, fully guaranteed

£110 0 0

MARCONI FM -AM SIGNAL
GENERATORS

TF948 (SERVICES TYPE No. n). Frequency range
20-80 me/s. in two bands. Built-in crystal calibrator with
loudspeaker beat indicator. Continuously variable
output from lAV to 100 mV. into 750 and fixed high
output of 1 volt.
Internal modulation at 300-1,000-1,600-3,000 eta.;
A.M. up to 80% and F.M. up to +600 ke/s.; square wave
50-50. Provision for external modulation. Both
A.M. and F.M. modulation can be monitored with an
accuracy of approx. 5% F.B.D. Power supplies 100-150 v.
and 200-250 v. A.C. Signal generator chassis is shock -
mounted in a pressed steel case, fitted with screw -down
cover which can be used as transit case.
Price, hilly overhauled and guaranteed. £220.
179058121L Frequency range 1.5-220 me/s. in 5 bands.
Calibration accuracy +1% for higher bands and -f 2%
for low band. Built-in crystal calibrator provides check
points within 2 parts In 10,000. Incremental frequency
control. Output lAV to 100 mV in 2 dB steps with
meter interpolation. Fixed output of 200 mV. Internal
modulation at 1,000 c/s; A.M. up to 50%. F.M. 0-25 kcis.
and 0-75 kc/s. deviation. Synchronizing signal at 100 v.
nominal available from 1,000 0/5. oscillator. Power
supplies 200-250 V.A.C.
Price, in new condition, fully guaranteed, £160.

MARCONI TF-80IA SIGNAL
GENERATORS

Frequency range 10-300 Me/s. in four overlapping baud
calibration accuracy ±1%. Output 200 my. max. into
710. Calibrated step attenuator 0 to -100 dB in 1 dB
steps. Internal sinewave (up to 80%) and square was
(50-50) modulation at 400, 1,000 and 5,000 c/e. Provision
for internal modulation. Power requirements 100-130
and 200-250 v. A.C. Fully overhauled and guaranteed.

£120 0 0

WAYNE KERR RADIO FREQUENCY
BRIDGE TYPE B.601

Ranges; .0IpF to 20AF, 1052 to 10 megolims, .5AH to
50mB. Average measurements accuracy 1%. Frequency
range 15 kc/s to 5 Me/s. Bridge is used with an external
oscillator (not supplied) providing an R.F. output of
1 to 3 volts into loon. A suitable detector having a
sensitivity of 5 to 10AY should be used. Instrument
can be used also to measure complex impedance, bal-
anced or unbalanced, and impedances between terminals
of three -terminal networks. Fully overhauled and
guaranteed. £50 0 0

MARCONI TFI44G " STANDARD "
SIGNAL GENERATORS

Frequency range 85 kcis to 25 Me/s. Calibration ac-
curacy ± 1%. Output continuously variable from 1µV.
to 1 V. Output impedance Ion and 520. Internal sine -
wave modulation 400 c/s. up to 75% depth. Fully over-
hauled to the original specification and guaranteed for
12 months. Supplied complete with mains lead, R.F.
lead with dummy aerial and manual ... 225 0 0

MARCONI UNIVERSAL BRIDGE
TF868B

Ranges: Iµ1 to 100H In 7 decades; 1pF to 100AF in
7 decades; .10 to 100 MO in 8 decades; circuit magnifica-
tion factor .1 to 100. Test frequency 1 he/s and 10 kc/s.
Measurements accuracy approx. ±10% for R, L and C
and +10% for " Q." Mains operation. Fully overhauled
and guaranteed £80 0 0

DO-IT-YOURSELF ENGINE R.P.M.
INDICATOR

Consists of a 5mA Cirscale Moving Coil Aircraft Indicator
with 3in. scale and kit of parts. Very simple modification.
The Indicator is energised from the C.B. connection on
the Distributor.
Complete Kit with instructions 45/ -
Indicator Only with instruction 25/-

P.P. 1/-.

KLYSTRON POWER SUPPLY UNITS
Type 698

Fully regulated and stabilized rack mounted (19in.)
mains operated power unit providing the following

Cathode volts -1.0 kV. to -2.4 kV.
Grid volts 0 to -220 v.
Reflector volts 0 to -200 v.
Cathode current lfifmA. max.
L.T. supplies 4.0 v. to 1.4 A.

INTERNAL GRID OR REFLECTOR MODULATION:
Square wave: 2.4 kc/s., 70 v. peak -to -peak.
Sawtooth: 150-600 c/a.; 0 to 30 v. peak.
PRICE, fully overhauled and guaranteed, 2,55.

Packing and carriage Ea.

ELLIOTT FLUSH MOUNTED
RECORDING MILLIAMMETERS TYPE 230

Range: 1 mA. direct -to -move-
ment, D.C., and 1.1 MA.
A.C. through internal rectifier.
Curvilinear trace. 3tin. wide
strIp:chart. Two -speed electric
chart drive (230 v. £0.1 at
1 in. and bin. per hour. Two
limit contacts provided foe
high and/or low current
alarm.

PRICE, fully overhauled and
guaranteed, complete with
two charts . £37 10 0
Packing and carriage 15/-.

MARCONI TF934 DEVIATION TEST
SET

Fundamental frequency range 2.5-100 Me/s. basic; range
can be extended to 500 Me/s. by using harmonics. Devi-
ation range 0-5, 0-25 and 0-75 kc/s. In the modulation
range of 50 e/s. to 15 kc/s. Sensitivity better than 55mV.
Power supplies 100-150 and 200.250Y. A.C. Price fully
overhauled and guaranteed 225 0 0

AMPHENOL TYPE "AN " SCREWED -
ON CONNECTOR PAIRS

Ref.
128-35, tin. dia., 2-20 amp. pins, 500V. 51-
148-5P, itl,iin. dia., 5.20 amp. pi., 2110V. 6/-
18-35, fin. dia., 2-40 amp. pins, 900V. 7/-
18-45, fin. dia., 4.20 amp. pine, 900V. 7/6
20-7P, En. dia., 8.20 amp. pins, 500V 8/-
20-150, lin. dia., 7-40 amp. pins, 500V. 8/6
22-58, lhin. dia., 6-40 amp. +1-20 amp. pin,

900V. 10/-
24-198, 1} in. dia., 12-20 amp. pine, 9001T. 10/-
28-17P, lEn. dia., 15-20 amp. pins, NOV 12/-
32-138, 11 in. dia., 5-40 amp. +18-20 amp. pine,

900V. 15/ -
NOTES: -Letter " S " following Type No. denotes wall
mounted socket and cable mounted plug. Letter " P "
means wall mounted plug and cable mounted socket.
Size is insert diameter. Voltage figures are working
A.C. r.m.s. volts.
Please add 1/. per pair for packing and postage.

MARCONI TF888 PORTABLE RECEIVER
TESTER

Self-contained mains operated,instrument for determina-
tion of performance figures of radio receivers. The in-
strument consists of: (a) Signal generator covering a
range of 70 kc/s. to 70 Mo/s. in 8 bands calibrated within
± 2% and providing calibrated ouput of lAY. to 10 mar.
and unattenuated output of approx. 500 mV.; (b) Crystal
oscillator providing cheek points at 500 Irc/s. and 5 Mote.;
(c) 1,000 c/s A.F. oscillator for use either as A.F. tone
source up to 12 V. output or as an R.F. Modulator;
(d) A.F. output power meter providing 3 ranges of 10mW.,
100 mW. and 1 W. into 3-33-150 and 6000. PRICE, in
good condition and guaranteed £30 0 0

MARCONI TELEVISION
SWEEP GENERATOR TF923

Mains operated 'ast ma. et providing 6 pre-set frequencies
normally centred at 44-5a-55-60-65-90 31c/s. and 4 pre-
set frequencies of 120-183-189.195 Mc/s., variable I.F.
of 8.5 to 18.5 Me/s. and 25-35 Me/s. and variable video
frequency of 0 to 10 ale:. Frequency sweep 8-10 Mc/s.
Output .1 V. approx. Oscilloscope time base output of
approx. 2 V. PRICE, in good condition and guaranteed.

£20 0 0

POWER UNITS TYPE W8356A
This is a Navy v i Type .I Power Unit. 19in.
rack mounting. Input 230 V. Fully smoothed H.T.
output can be adjusted from ;180 to 270 V. at 80 naA,
by means of primary taps. L.T. output 6.3 V. A.C. at
4 alum A.C. voltmeter monitors A.C. mains input and
with key switch depressed, H.T. output. PRICE, second.
hand, in good condition £3 10 0- P.P. 10/-.

TRANSFORMERS -BRAND NEW
PLATE TRANSFORMERS: Input 210-230V, Output
1600-1500-0-1500-1600V. at 850mA .... 80/-. P.P. 10/,
R.T. TRANSFORMERS: Input 200-250V:-
Patmeko P2538 screened, 0-1-6.3V. at 4A., 0-4-5Y. at
4A, 2 x 0-4-6.3V. at 3 A 450-400-0-400-450V. at 180mA.

451-. P.P. 7/6
Gardner 60795 screened, 9-4-6.3V. at
3A.. 0-4.5-6.3V. at SA.. 350-300-0-300.350V. at 200mA.,

BATTERY CHARGER TRANSFORMERS
Input 200-260 v.

31T3/AT, 0-12-15-20,24-30 v. 2 amps
MT16/AT, 24 v. at 5 amps
3IT21/AT, 0-12-15-20.24-30 v. 4 amps

Pa,ki,7 and restage

38'6
38/ -

POST OFFICE TYPE 3000 RELAYS
BRAND NEW

Mu coil 231+2 C.O.
5000 coil, EM heavy dot!

0000 coil, 131
2,0000 coil, 2B
2,0000 coil, 4 C.O.
6,0000 coil, 2M+2B. break before make
6,0000 coil, 1111-1-1B
6,500g coil, 111
6,5000 roil, 2B +41I
8,8000 coil, 231+1B

Postage and packing 9d. per relay.
Removed from equipment -unused

2000 coil, 2 C.O. +1 C.0, (31 before 11)
200+4000 coil, 1 31-1-1B
1,0000 coil, 1B
1,0000 coil, 231+4 C.O. (3I before B)
10,0000 coil, 2 C.O

P.P. tar relay.

1216
12/6
10/-
10/6

131-
10/6
10/6
13/6
12/6

6/6
6/6
5/6
71-
6/6

HEAVY DUTY RELAYS
Type 332A-1 enclosed relay with removable bakelite
cover. 1600 coll. One change -over contact 25 amps.
capacity. Operating voltage 24 v. IV-. P.P. 116.

" ELECTRON " OUTDOOR ROD
AERIAL

3 strong tubular light alloy sections 3ft. long each on
an insulated aerial base fitted with wall mounting
bracket. Complete with down lead. PRICE, brand new,
P.P. 5/-. 15/-

230r. A.C. MOTORS
Approx. 8 watts 5 minute rating.
Integral with 4 -stage reduction
gearbox giving an output shaft
speed of approx. 7.5 r.p.m. with
a torque of 1 ft. -lb. Shaft dia-
meter }In. Overall dimensions

23 X St x 31n. Will operate
continuously at 180V

PRICE 12/6
P.P. 2/6.
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2.25 WATT ZENNER DIODES
5%"toleranee '

VE67511, 370 mA. max., 5.75 V. nominal, average slope
resistance 3.00 BM
VB826, 345 mA. max., 6.25 V. nominal, average elope
resistance 1.80 8/8
VR7B, 285 mA. max., 7.0 V. nominal, average slope
resistance 1.50 8/8
VR9B, 210 mA. max., 9.0 V. nominal, average elope
resistance 1.60 6/8

NUVISTORS
2CW4 (2 v. Mrs.) or 6CW4 (4.3 v. htrs.) for TV
and FM tuner applications 14!-
6D84, similar to the above, but with remote cut-
off characteristics, for use in weak signal areas 151-
7586 medium MU general purpose triode 22,6
7859, high MU general purpose Diode 22,6
Bases for the above 2/9 each.

CATHODE RAY TUBES
R.C.A. TYPE 913; lin. screen. Integral mu -metal screen.
Octal bus, 300 v. E.H.T. 6.3 v. htr. Overall length
41in. Sensitivity .070 to .115 min/V.D.C. a
Aff1110 21in dia.; 450 v. E.H.T' , 4 v. htrs. 12 -pin base.
Overall length Bin. Sensitivity. .380 mm/V D.C. 21
Bases for ACRIO (B12B). 2/6.
3FP7, Sin. dia.; 2000 v. E.H.T., 6.3 v. Mrs.. U-11 base.
Sensitivity .115 mm/V. D C 12/_
Bases U14, 34

Postage and packing 6d. per diode. BY100 SILICON RECTIFIERS 50P7, 5in. dia., 2000 v. E.H.T.. 6.3 v. hire., B12A base.Half -wave Silk,. diode. 700 p.i.v. at 450 mA. D.C. IV-.
P.P. 1/6. Sensitivity. .500 mm/V. D.C. Long persistence screen. Z3

GERMANIUM RECTIFIERS GJ7M Bases B12.4. 3/,
09D --Split Beam (double beam), 41in. in screen smell

SELENIUM CONTACT COOLED .

Peak inverse 80V.; Output current 600mA. D.C.,
unmounted or 1A. when mounted on a 21in. square trace, 1200V. 0.11 T., 6.3V. htrs. Sensitivity .18 to .26
^upper or aluminium fin, 3/8. P.P. 9d. RECTIFIERS /moil/. 24

Input 220 V. A.C., output current 300 mA. I) C. Half 097, as above, but blue trace 54

TRANSISTORS wove 3/6. Voltage Double:. 4/-.
p P. 1/,

VOR97-51n. screen, 2000V. E.H.T., 4.0V. htra &mit'.
vity .2. to .6mni/V. 82

WILLARD: 0038 1716, 0035 151-, 0044 6/-. 0045 61.,
OC70 51-, 0071 5/-, 0075 6/-, 0076 6/-. 0078 7/-
00781) 7/., OCR 7/., 0081D 7/., 00170 8/-. WIRELESS SETS No. 19 Mk. 2 PAPER BLOCK CAPACITORS
EDISWAII: XA101A, equivalent to 0072 8/- ContMuously tuned over 2 to 8 Mc/e and 230.240 Eticle:`. .tri iiP 7300 v.30/-; I /AP 2300 v. 17/6; .5µF 800 v. 2/6;
R.C.A..- 274410 (0045) 4/3, 2N412 (00441 4/3 contains two separate Transmitter -Receivers (one for 2 I.LF 400 V. 3/-; .5 /2i, 1250 v. 3 6; 2µF 800 v. 4/-;
SUBSTANDARD: 0044 or 0045 2/9 low mime and one for high range) and Intercom. Ampli- .2 11F 5000 v. 15/-; 2µF 2500 v. 15/- 1µF 400 v. 2/-;
SPOT MARKED: Red Spot, 12 V. L.F. 2/8; White Spot,

V. H.P. 216; Yellow Spot, 6 V. L.F. 1/10; Green
tier. In good condition, but untested, without, Power
Supply Unit. Supplied with circuit diagram and des-

4µF 800 v. 2/8; 1µP 600 v. 24; 4µP 400 v. 3/6; 1 µP12
1000 v. 516; 4µF 600 v. 5i-: 8 DP 1000 v. 121-; 8µF

Spot, 3 V. L.F. 1/8. cription 55/.. P.P. 20/... 2500 v. 251.

0A2 61- 4B/25811 6116 1/6 0034 12/- QP25 51- VG1'12810/-
OAS 11/- 80/- 614 9/- (1Z27 9/- QQV02-6 V1507 5/-

2931 Sir. 519/100A /- 220 4i16- FULLY GUARANTEED VALVES
304 25/-3f.
HL2K

Quo3_45101- V1/3631
15/-

003 5/8 1400/- 634 8/8 HLI 3/- 35/- V1323 3/6
OD3 5/8 5340Y 9/. 6170 5/- HL23D06/- QQV0320A VP41 5/-
073 51- 6R4WGIA 6K6UT 7/- 01.41 4/- 100/- VP133 10/-
173 3/- 15/- 6K7 5/- IMMEDIATE DELIVERY 111,1320 4/- Q875/6020/. VR21 3/6
1A5GT 5/- 51140 5/. 6K70 8/- KTSC 25/- QS105/45 VR35 5/-
1A7GT 10/- 5114GB 6/- 6K7GT 6/- KT33C 6/- 151- V040 10/-
1B3GT 7/. 6V4G 8/- 6K8 8/. 12AV6 7/- 53011 9/- 4020A 20/- 6131; 9/- DF94 7/6 EF95 5/- KT41 7/6 Q0150/15 VR53 4/-
1B24 30/- 5340 10/- 608G 5/6 123417 6/- 57 8/- 4022A315/- 6141 20/- DH63 6/- E098 101- KT44 12'- 10/- 17E54 1/6
1B24A ow- 6130 4/- 6LIG 61. 12AX7WA 75 5/6 40990 mg- 6146 27/6 DK32 10/- EF183 10/- KT63 6/. QV04-7 7/- VR55 6/-
1827 40/- 5Y3GT 61- 61.6 9/- 10/- 76 5/- 4024B 20/- 6147 17/- D092 9/- EF184 10/- KT66 15/- QV06-20 VIt56 4/8
11135A 201- 6y4og 8/- 61.66 6/. 12AY7 10/- 78 5/- 4033A 15)- 6186 10/- DOSS 7/6 EFP60 10/- KTW61 71- 27/8 VR57 8/-
11140 7/. 503 8/- 81.7 5/. 12134A 9/- 80 6/- 4043A 15/- 6201 DV- DL88 10/- EHT1 300/- KTW62 7/- QY3-12580/- VE66 4/-
11363A 70/- 57.40 7/- 61.18 8/. 12BA6 8/- 81 10/- 4043C 25/. 6202 8/- DL76 10/- E1,32 3/6 EMI 6/- H3/10 2/6 TWA 4/-
1C5GT 7/- 8/301,210/- 6N6G 5/. 1213E8 5/- 83 8/- 4061A 20/- 6213 15/- DL94 8/- 01,33 9/- KTZ63 9/- R17 8/- yEgg 8/.
11)1 7/6 6A3 8/- 6P28 12/6 12BH7 8/- 83V 7/6 4279A 20/- 6278 80/- DL96 7/6 01,34 10/- KTZ73 12/- 319 7/8 VE78 2/6
10601 7/- 6346 4/- 6Q7G 6/- 12BY7 101- 85342 8/8 5517 6463 10/- DM70 4/6 EL35 5/. L63 6/- 019 7/- ir392 1/ -
SHOOT 9/- 81184/31 7/- 607 6/- 1208 3/- 90AV 15/- 5544 80/- 7193 2/- DY80 7)- 01.37 17/8 L87B 15/- 1101-19.5 VE100 6/-
114 3/- 6AB4 6/6 68.471 8/- 12E1 20/- 9001 81- 5686 10/- 7403 90/- Ell' 55/- EL38 17/6 108162 8/- 12/6 TR101 12/6
11335 418 OAB7 4/- GEM 7/- 1206 2/- HAI 5/6 5643 30/- 7475 3/- 118800 101- EL41 8/- 91E140120f- 131.18 12/6 VE102 12/6
1N5GT 9/- 6A07 3/- 613D7GT 5/, 11.75GT 3/- 117747 30/- mu 8/. 8020 10/- 0180F 15/- 0L42 8/- MHLI)0 8P2 3/8 VH108 3/6
1P21 120/- 6A06B17/6 66F5GT 6/ 1277017/6 11726 10/- 5664 101- 9001 4/- 01820015/- ELM 9/- 12/6 011215010/- IT3119 3/-
1E5 5/- 6A37G 15/- 6007 5/. 12K8 10/- 150B2 12/- 5670 10/. 9002 5/6 EA76 7/6 01.83 7/6 MA 61. TD04-20 VE122 5/-
184 61- (U05 3/- 6807 3/.. 1.2(17GT 5/- 211 30/- 5673 7/- 9003 7/- EABC80 71- 01.84 7/- 161.57 2001- 70/- P3135 2/8
155 5/6 6.407 6!- 6637 5/. 128A7 7/- 220TH 51- 5676 10/- 9004 2/8 EACH 41. EL85 10/- MU12/147/- TT11 3/- VR137 4/6
114 4/- 6A06 11/- 6807 4/6 12807 41- 225D010/- 5684 80/- 9006 2/6 EAF42 8/6 EL86 8/- N78 15/- TT15 35/. V026 15/.
1T5GT 8/- 6.435 9/- 613L70T 6/6 12807 3/. 416B 240/- 5686 20/- A30D 7/. EB021 7/8 01,95 6/6 NOT1 3/6 TTR31 60/- V088 15/-
104 7/- OAKS 5/- 6SN7GT 4/0 12837 5/- 446B 10/- 5687 1216 A707 80/- El3033 8/- EL821 8/- NCI'S 30/- TTE101 VT4C 20/-
105 7/- 6AKOW 68Q7 8/- 12807 5/- 450TL340/- 5691 25/- A1714 151- EBC41 7/6 81.822 8/-

N51811280 12
80/- VT62 4/-

1V 5/- 10/- 6007 81- 128Q7 10/- 464A 12/- 5693 20/- A1820 20/- 013081 71- E3134 8/- 7/8/6 T040 30/- VT61A 7/-
112A 7/. 6AK6 7/- 6697 3/- 12837 5/- 583 40/- 5696 8/- AC/P4 7/6 EBF80 7/6 EIS80 7/6 NSPI 25/- 174 20/- VT501 3/-
122B 7/- 6AL5 4/- 6SU7GTY 12817 6/- 703A 30/- 5702 15/- AC5/ 013083 101- BIBB 8)- N81.2 22/- 1112/14 3/- VU33 8/-
2A3 5/. 6AL5W 7/- 10/- 12U50 7/- 706A 15/- 5703 91- PEND') 6/. EBF89 8/- Effi84 8/6 Nr20 2/6 U17 5/- 01239 7/-
2026 31- 6AM5 3/- 615 12/- 1204 2/8 708A 20/- 5718 7/6 AC6/PEN EBL1 11/- 111485 10/- NT40 10/- 1218 71- VUD1 5/-
2034 4/- 6AM6 4/. 6T8 6/- 131)1 5/- 715A 40/- 5721 101- 6/- 081.2112/8 E031 10/- 0A3080 8/8 U19 25/- VU120 10/-
2042 25/. 6AN5 15/- 61770 DX- 1906 10/- 7158 60/. 5726 7/- AR8 8/- EC91 3/- EN32 10/- PC97 10/- U20 8/6 VU120A
2046 30/- 6AQ5 6)- 6V6 9/- .1.9rn 8_/8 715C 701- 5727 10/- ARP3 3/. 110033 4/- EN91 6/- PCC84 6/6 022 7/6 10/-
2050 30/. 6AQ6 8/- 6V60 4/- .0.1 9/- 717A 4/- 5749 9)- AEP12 2/9 00040 9/- 1680150 PCC85 8-. U24 12/6 VU133 7/-
2051 12/- 6A135 6/- 6V6GT 7/. 2002 15/- 7216 25/- 5751 11/- A162'38 121- 1601170 15/- 30/- P0083 13!- 1725 11/- W8111 8/-
2002 12/- 6AR6 6/- 614 5/. 201.1 14/- 724E 15/- 5763 10/- AltTP2 6/- ECC81 5/- EY51 8)- p0080 11/- 1726 11/- X63 8/-
21121 61- 6.486 5/- 6X4W 8/- 2oP3 15/- 801A 8/- 5783 20/- ATP4 5/- 00082 5)- 0070 12(8 PCF80 7/- U27 8/- X65 5/6
21021W 10!- 1334870 20/- 6150 4)6 20P4 17/8 802 40/- 5787 10/- AW2 3/6 ECC83 6/- 0081 9/- P0132 7/- U50 7/- Rog 8/-
2X2 3/- 6AT6 5/- 6150T 6/6 251,6GT 8/- 807 9/- 5814 9/- AZ1 9/- 00084 8/- EY84 7/6 puF84 13/- U191 12/6 Y65 5/-
2X2A 7/. 8AU6 7/. 6Y6G 8/- 25240 8/- 813 55/- 5814A 10/- AZ41 9/. 1.(X415 8/- BY86 7/- PCF80 11/- 11251 14/- 063 8/-
3A4 4/. 611416 8/- 624/84 5/. 2505 8/- 814 20/- 5829 5/- Bp22 25/- ECC88 15/- 0091 31- P01,81 9/- U281 15/- Z66 10/-
3.45 7/- 0117 5/. 7A4 8/. 25Z6GT 8/8 815 40/- 5842 85/- B65 4/8 E0091 3/6 0040 7/- P01,82 8/- 11982 15/- 0319 12/-
3A8GT 8/- 6188 5/- 787 8/- NMI 60/- 829B 50/- 5846 200/- BD78 45/- 16C181110/6 16741 8/8 P01.83 10/- 1/301 12/9 0759 22/-
31322 30/- 6880 2/6 705 12/- 28D7 7/- 832 15/- 5852 20/- 681.54600f- 00082 8/- EZ80 8/- mum 7/. U801 SW- 080111 go/.
3A/157M 6BA6 5/8 706 7/- 282)7W15/. 837 10/- 5879 13/- B03 20/- 00112112/- 0081 6/- P01,81 111- UABC808/8 7,800U 20/-

30/- 613E6 8/- 707 5/- 2901 10/- 838 12/- 5002 17/- BT35 30/- ECH35 101- FC13 15/- pC1.86 11/- U.A042 8/- cy52 80/-
3024 51-
3624W 12/-

61306012/-
6BH6 5/6

7E5 5/-
7E7 10/-

90011 10/-
8025 8/8

860 10/-
866A 14)-

5947 25/-
6940 600/-

.BT79 30/-
BT83 601-

60.642 9/6
001181 7/6

FW4/5007/-
0w4/8008/8

PE7B 30/-
PEN4A 7/6

04141 1.1./-
UBC41 7/-

CV57 101-
CV58 30/-

3828 15/- mg 8/. 700v, 8/6 30011 9/8 884 10/- 1965 7/- 0111 22/8 001383 8!- 2912152001- PEN25 5/- UB081 8 1.. CV82 42/.
3024 85/- 6BQ7A 81- 7117 8/. 301,15 12/- 931 40/- 5979 40/- C1C 8/- ECI80 7(6 01/2350 PEN44 20/. I; 8080 8/6 CV117 20/-
3e33 40/-
3045 30/-

61187 12/8
613118 51.

7Q7 71-
704 7/.

30232 10/-
30P19 14/-

954 5/-
955 3/.

5998 15/-
6005 9/-

010 35/-
032A 80/-

DAM 8/6
001,3314/-

10/-
01/371K

PEN46 6/-
pEN3/43

011089 8/6
11111.21 iv- 0%/12.5 40/-

:3X0108A5 6BW6 9/- 754 4/. 30PL1 10/6 956 21- 0037 10/- 03P14 25/- EC1,86 11 /- 22/6 12/- 1.10384 91- CV132 8/-
100/. 613W7 9/. 802 3/6 30PL13 957 5/. 5058 81. c3R14 1.3/- E29 121- 050/10 5/ P1.36 11,/. lfjc0CH8251

386 4/-
3021A 40/-

604 2/6
60010 5/.

9D2 3/6
1001 10/-

10/8
32 6/.

958A 4/-
959 8/-

6060 8/-
6063 9/-

01,33 9/-
cv31 ' 6/-

11022 7/-
EF37A 8)-

0150/2D
10/-

P1.38 16/-
PL81 8/6

UCF80 11/- CV233 20/-

3E29 50/. 60501 6/. 1002 13/.. 351.601 IV- 991 7/- 6004 8/- DA30 20/- EF39 4/- 0400 40/- PL82 61. UCH42 8/. ovm gi
3.1/1700 606 4/- 1001 7/- 56W4 6/- MN 20/- 6065 6/- 13,141 35/. EF40 10/- GC10/311 PL83 8/- UCH81 9/- '''''

BOW-
312/1955;

00.80 71-
6021 100/-

1001 14/-
10P13 12/6

3504131 6/.
852501 7/-

129934 41-
1613 10/-

6072 15/-
6073

1134100 EF41 S/-
7/8

25/-
GC10A 85/-

P1,84 8/.
P1.500 16/-

ticiA2 9/-
1101..53 12/6

CV456 60/.
CV980 10/-

700/-
3Q4 70/-
3Q5GT 7/6
384 5/-

&CBS 5/-
60110 8/-
601.6 10/-
61)6 3/-

10P14 12/-
11E2 20/..
11E3 20/-
12345 1.0/-

88 5/-
39/44 2/8
42 5/-
50135 8/.

1616 7/-
1619 7/-
1622 12/-
1625 6/.

6080
257/18-

6094 70/-
6097 7/-
6098 12/.

DA.0701007//:

DAP96 7/8
LETS 10/-
DET20 2)6

BEFF5402

116
0050 8/-
E080 6/.
EF83 10/-

00320 7/8
C1145 15/-
051511 25/-
0618 151-

11484 my-
016 15'-
0115 101-
PY:13 lir-

U142
UF41

17080 71-
11085 71-

200'-

c0vV2720293

CC:22422°3'1W-
3V4 6/- 609 6/- 12346 3/- 5005 7/- 1626 3/- 6101 71- DET24 70/- EF85 6/6 Gisic 10/- P080 6/6 UF89
4-65A 60/- 6060 5/- 12AH7GT 500060 1629 6/. 6111,4 15/- DF64 5/- EF136 7/6 GT3 15/- PYP1 6/6 U1.41 9/679:

4-125A 80/- 607 iv- 5/- 95/- 1635 12!- 6130 301. 0166 6!- 0189 6/- GZ30 12/- p082 6/- U1.84 7/. CV2264 40/-
41128 20/-
4B31 120/-

6Ff01 6/6
6F13 6/6

123438 11/-
12AT6 5/-

50L6GT 7/- 2051 6/- 6135 10/- DF72 5/. EF92 3/8 67.3.2 12/- PY83 7/.pygg 2/..
U U5 7/.
UU6 12/-

CV4014 $/-
CV4015 6/-

41322 100)-
401 4/.
4E27 60/-
4113034

6017 5/-
6023 9/6
8F33 5/.
6133 4/.

123417 5/.
12AT7WA

8/-
12AC6 6/-

PLEASE ADD 2'6 IN E FOR PACKING AND POSTAGE
(U.K. ONLY), SUBJECT TO MINIMUM OF 1/6.

P0800 10/-
PY801 10/.
P08 5/-
PX25 10/-

BUS 2/6- -
UY21 6/8
UY4I 8/-
UY85 6/.

0V4046 50/-
CV4059 7/6
CV4063 8/-

50/- 6050 2/6 12AU7 5/- P7,30 15/- 1/0112116/- CV4069 6/-

Z. & I. AERO SERVICES LTD.
RETAIL BRANCH: 85 TOTTEN HAM COURT ROAD, W.2 Tel.: LANgham 8403

Please send all correspondence and Mail Orders to our
Head Office: 14 SOUTH WHARF ROAD, LONDON, W.2 Tel.: AMBassador 0151/2
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R.E.C. BARGAINS
HIGH FIDELITY MINIATURE HEAD-
PHONES on slim band. Resistance 150 ohms
approx. Transformer free for high imepdance
circuits. 12/6, post 1/6.
MINIATURE PUSH PULL TRANSFORMERS
for transistor radios 8/6 per pair. P. & P. 9d.
FERRITE ROD AERIALS 4" x {V" medium
wave only 3/6 each. P. & P. 9d.

Portable Transistor Sets
Backed by Super After Sales Service

ROAMER SIX * 8 stages -6 tran-
sistors and 2 Diodes.

Listen to stat-
ions halt a
world away
with this 6
waveband
portable. Tun-
able on Med-
ium and Long
waves, Trawler
band and two
Short waves.
Sensitive fer-
rite rod aerial
and telescopic

aerial for short haves. Top grade translators, 3 inch
speaker, handsome case with gilt fittings.
Size 6lin. x 41in. x ibis.
Total cost of all parts lacy24.19.6 P. & P. 3/6.
Part prier hot and 'asp build plans 3/,

'ROAMER SEVEN Mk. III I
5 WAVE BAND
PORTABLE OR CAR
RADIO. AMAZING
PERFORMANCE &
SPECIFICATION.
*9 Stages- -7 transistors
and 2 diodes.
Covers Medium and Long
Waves, Trawler Band
and two Short Wave, to
approx. 17 metres.
Push Pull output
for room filling
volume from rich
toned heavy duty bin. speaker. Ferrite rod aerial for
M. & L. waves and telescopic aerial for B. Waves.
Aix -spaced ganged tuning condenser ensures wonderful
station selection. Simulated hide ruse with gilt trim
and shoulder and hand straps. Size 9in. x 7in. x 4in.
approx. The perfect portable and the ideal ear radio.
(Uses PP9 Battery available anywhere.)
Parts price list and easy 1'. P. 516
bald plans 3/..

NOW £5 . 19 -6d.Total goat of all parts ONLY

I MELODY SIX NEW !!
* II stages -6 tran-
sistors and 2 dicdes.
Our latest completely
em table transistorradio covering
medium and long
waves. Incorporates
ere -tagged circuit
board, 3in. heavy duty
,pecker, top grade
ransistors, volume
.ontrol, tuning con-

denser, crave change
slide switch, sensitive Wu. ferrite. rod aerial. Push-pull
output. Wonderful inception of B.B.C. Home and
Light, 208, and many Continental stations.
Handsome leather look pocket size case, only 61in. x
3tirt. opprox. with gilt speaker grille and
supplied with hand and shoulder straps.
Total cost of all parts £4 . 9 .6 P. & P. 3/..
Part r prim Fist and easo, Imild play, 7/-.

I TRANSONA FIVE
* 7 Stages -5 Transistors and 2 diodes. Covers
Medium and Long Waves and Trawler Bands, a feature
usually found in only the moat expensive radios.
On teat Horne, Light, Luxembourg and many Con-
tinental stations were received loud and clear. Designed
round supersensitive Ferrite Rod Aerial and fine tone
full size 3 inch moving coil speaker, built into attractive
case in grey plastic with red grille.
Size 6kin. x 41in. x 1 lin. apples
(Uses 1289 battery available anywhere) NOW At6

Total coat of all parts ONLY
Parts price list and easy build plans 2/, 1'. & P. 3/-.
" Agreeably surprised with T.B. reception-Luxembourg
as loud as local. Your may build diagrams helped
a lot . . . mg ffrel attempt."-H S , Penzance, Cornwall
(Poor reception area.)

All components used in our receivers may be
purchased separately if desired. Parts price lists
and easy to build plans supplied free with sets
of parts or available separately at prices stated.

OVERSEAS POST 101 -

Radio Exchange
27, HARPUR STREET, BEDFORD

Phone 2367 10-/ Sots.

NEWS
from

MEMO . . .

To Electronic Engineers

YOU KNOW . . .
If you are engaged in the electronic or
allied professions, that Partridge
manufacture the best Output Trans-
formers. In fact for 30 years the
name of Partridge has been synony-
mous with high-fidelity.

DO YOU

ALSO KNOW . .
that Partridge have a large technical
staff available to design and manu-
facture any type of transformer to
suit your particular electronic circuit?
These can be designed especially to
meet your own electrical requirements
and to incorporate your specified
fixing and mounting style. Partridge
transformers can employ C -Core or
laminated construction, open or her-
metically sealed assemblies. Govern-
ment type approval Certificate No.
1295.
Over 5,000 standard specifications are avail-
able for quick delivery. Prototype produced
in 7 days from receipt of telephone call.
Write now for free copies of Partridge
general data sheets; these provide
fullest details from which to compile
your specifications.

O

Send for
details of ()

the newest
44 releases in C)

the Part-
ridge C -Core
range for
Hi-Fi equip-
ment.

0 000.00.00 0

Partridge Transformers Ltd.,
ROEBUCK ROAD CHESSINGTON SURREY

T-lephonc: Lower Hook 9253

CABINETS AT SENSIBLE

PRICES FROM

£5 . 7 . 6d!
You can be sure of meeting the exact cabinet
you require when you examine the most
extensive range in the country at Lewis
Radio, here are just two examples:

THE BRAHMS
Price 26 gns.

This new elegant Brahms
cabinet is available in
medium walnut and medium
mahogany, with 9in. legs
and will take any tape deck.
turntahle, tuner and pre-
amplifier, the largest stereo
amplifier plus record and
tape storage.

THE LOWBOY
Price 24 gns.

This rigidly constructed Hi-Fi
cabinet will accommodate
even the largest Hi-Fi units-
available in walnut or stripey
sapele mahogany-size
53in. long by 20iin. deep by
26in. high including
I2in. legs.

TWO NEW LEWIS CATALOGUES
Designed to assist your choice of cabinet
and equipment.
THE new Lewis Radio Cabinet Catalogue-
the most comprehensive ever prepared.
THE unique 64 -page equipment catalogue.

ONLY 316.

Please send your two new catalogues.
Enclosed is P.O. for 3/6 which will be credited
against any purchase I make.

NAME AND ADDRESS

CAPITALS PLEASE

W.8

100 CHASE SIDE, SOUTHGATE, LONDON, N.14
Telephone: Paliners Green 3733/9666
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CLASSIFIED ADVERTISEMENTS
Rate 9 - for 2 lines or less and 9;6 for every additional

one or part thereof, average lines 6 words. Box Numbers
2 words plus Address replier Box 0000 c/o "Wireless
World" Dorset House, Stamford St., London, S.E.1.) Trade
discount details available on application. Press Day September
1963 issue. Wednesday. August 14th. No responsibility
accepted for errors.

SITUATIONS VACANT

AN overseas career.
WITH
INTERNATIONAL Aeradio, Limited.
TO meet the requirements of constant growth
and expansion we invite applications from tech-
nicians and engineers for an overseas career in
North, West and East Africa, the Mediterranean
area, the Caribbean, the Arabian Gulf and the
Far East. If you have recently completed ser-
vice in a trade such as Ground Wireless Fitter
in the R.A.F. or Radio Electrical Artificer in
the Royal Navy or have other experience  in
the maintenance of HE and VHF communica-
tions, RTT and navigational aids, we should
be interested to hear from you. Successful
candidates would normally spend six weeks at
our Radio Training School, Southall, Middlesex.
before proceeding overseas, but in some cases
staff with suitable qualifications and experience
may be offered immediate posting. Overseas
staff receive a tax-free salary with married and
child allowances if appropriate and accommo-
dation, bachelor or married, is provided free;
other benefits include generous U.K. leave and
membership of an excellent pension and life
assurance scheme.
WRITTEN applications, please, to Personnel
Officer, 40, Park Street, W.I. [0084

ELECTRICAL engineers.

MEN with O.N.C. or equivalent experience
required for test room on a variety of instru-
ments and equipment for H.M. Services; suit
radio technicians with experience on ground
radio and radar equipment; staff position;
salary in line with qualifications and experi-
ence; holiday arrangements honoured; super-
annuation scheme; company station transport.
-Apply in writing to Personnel Officer, Peto
Scott Electrical Instruments, Ltd., Weybridge.

10086
CLOSED circuit TV testers.
WE invite applications from test engineers,
preferably with previous industrial experience
on television equipment; interesting work on
TV cameras, camera control units and a variety
of monitors, including transistor equipment.
SUCCESSFUL applicants will be offered posi-
tions on the company's permanent staff; salary
in line with qualifications and experience;
holiday arrangements will be honoured; super-
annuation scheme; company station transport.
-Apply in writing to Personnel Officer, Peto
Scott Electrical Instruments, Ltd., Weybridge.

10085
UNIVERSITY OF EAST ANGLIA.

SCHOOL of Chemical Sciences.
APPLICATIONS are invited for the following
appointment to the technical staff of the
School at a starting salary appropriate to
qualifications and experience on the scale
£540 to £745.
TECHNICIAN (Electronics) to work on the
design .and development of light electronic
circuits for teaching and research; and to
carry out routine maintenance and repairs of
electronic instruments used in physical methods.
Applicants should have a good theoretical back-
ground to C. & G. standard.
APPLICATIONS, in writing, giving full details
of age, qualifications and experience, should
be sent to the Dean of the School of Chemical
Sciences, Earlham Hall, Norwich. NOR. 05G.

12460
RADIO & Television Service Engineers
ADDITIONAL engineers required. Experienced
and to C & G. standards. Permanent pension-
able positions.-G. A. Colbourne, Limited. 10.
Southgate, Chichester. 12466

ASSISTANT
SUPERINTENDENT OF

POLICE (RADIO).
REQUIRED by the Sierra Leone Government
on contract for 2 tours of 15-18 months in
nrst instance. Salary according to age and
experience in scale (including Inducement Pay)
rising to £1,666 a year.
GRATUITY at rate of 15% of total salary
drawn. Outfit Allowance £60. Children's
allowances. Free passages. Liberal leave on
full salary.
CANDIDATES, under 45 years of age, should
possess C. & G. Final Certificate in 'Telecom-
munications or equivalent. They should be
proficient in morse and have wide experience
of installation and maintenance of low' power
H.F. communication equipment and fixed and
mobile H.F. equipment.
APPLY to Crown Agents. 4 Millbank, London,
S.W.1, for further particulars, stating age,
name, brief details of qualifications and ex-
perience and quoting reference M2151991/WF.

r2427

ELECTRONIC ENGINEERS AND

ELECTRO-MECHANICAL TECHNICIANS

Expansion of our business has created openings in the maintenance
of computers and their associated equipments. Vacancies exist at
various levels and applications are invited from men with any of the
following backgrounds:-
(1) Qualified men with a degree of H.N.C. in Electrical Engineer-

ing or Physics.
(2) Engineers with experience of electronic circuitry and pulse

techniques.
(3) Men who have served a mechanical engineering apprenticeship

and have experience of maintaining light electro-mechanical
equipments.

(4) Young men with a mechanical aptitude and a knowledge of
D.C. theory.

Full training will be given and our training scheme provides the
means whereby men of ability can advance to more senior positions.
Good starting salaries will be paid and further increases will be
awarded quickly whenever individual merit warrants recognition.

Write giving details of career to date to:-

The Personnel Manager (Code 650),
ENGLISH ELECTRIC-LEO COMPUTERS LTD.

Hartree House, Queensbury, London, W.2.

TEST
ENGINEERS

Continued expansion of our Test and Calibration Depart-
ment has created new opportunities for work involving
electronic techniques from d.c. to microwave. The
Company attaches great importance to this part of its
activity and these are real career opportunities which
will be of interest to graduate engineers and holders of
H.N.C.

Vacancies also exist for less well qualified appli-
cants who have experience in trouble -shooting
electronic circuits. Facilities for part time studies
will be available in approved cases.

Apply:

Technical Manager

HEWLETT - PACKARD LIMITED
DALLAS ROAD, BEDFORD
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Opportunities in

COLOUR TELEVISION

DEVELOPMENT ENGINEERS
 To work on the development of colour monitors and colour equip-

ment. Experience of transistor techniques desirable.

 To work on the design of U.H.F. aerials for both transmitting
and receiving equipments.

 To work on the design of radio and intermediate frequency amplifiers
and mixers.

Preference will be given to people with a good engineering degree or equivalent
qualification plus experience in the fields mentioned.
All applicants should write giving fullest details of qualifications, experience,
age and other personal details to:-

Personnel Manager,
G.E.C. (ELECTRONICS) LTD.,

North Wembley Works,
East Lane, Wembley, Middlesex.

CITY AND GUILDS OF LONDON IN-
STITUTE.

ADMINISTRATIVE Officer.
APPLICATIONS are invited from men gradu-
ates or equivalent within the age range 25-35
for a pensionable post as administrative officer
at the Institute's Head Office.
THE post is concerned with the administration
of the Institute's examinations in the electrical
and electronics industrial fields.
APPLICANTS should have a genuine interest
in the advancement of technical education and
previous experience in educational administra-
tion and committee work will be an advantage.
Preference will be given to those who have
been engaged in the electrical, electronics or
telecommunication industries, and who are
familiar with technical terms.
SALARY will be on a scale within the range
£750 to £1,450 according to qualifications and
experience. There are opportunities for ad-
vancement to higher scales and appointments.
APPLICANTS should send particulars of quali-
fications and experience as soon as possible to:
SECRETARY (TO) City and Guilds of London
Institute, 76. Portland Place. London, W.I.

[2468
VOTING development engineer required for

expanding TV rental and distribution chain.
-Box 5168. [0181

gjrAMMERSMITH HOSPITAL AND POST-
GRADUATE MEDICAL SCHOOL.

DU Cane Road, London, W.12.
ELECTRONICS TECHNICIAN wanted in lead-
ing Medical Physics Department carrying out
both research and clinical work, to construct
new circuits and maintain existing equipment.
Salary scale £630-a785 plus £25/40 London
Allowance. Detailed applications, naming two
referees, to Secretary, Board of Governors,
Hammersmith Hospital, Du Cane Road,
London, W.12. within 7 days. [2465
NORTHAMPTON College of Advanced Tech-

nology. St. John Street, London, E.C.1.
DEPARTMENT of Electrical Engineering.
JUNIOR Laboratory Technicians.
CANDIDATES should have (a) 4 approved
G.C.E. subjects at "0  Level or (b) have
obtained or pursuing the O.N.C. course in
Electrical Engineering. Junior Technicians
normally receive a five-year integrated course of
education and training in all branches of elec-
trical engineering. This includes workshop
processes and experience in the undergraduate
teaching and special project laboratories, and
where appropriate research laboratories. Con-
currently with training, each Junior Technician
receives part-time day release to study for the
H.N.C. or possibly H.N.D. After training the
Technician would be qualified to work as Senior
Technician in College, Industrial, Government
and Research Association, research and develop-
ment laboratories.
APPLICATIONS to Head of Department for
details, salary and conditions. [2453

TECHNICAL WRITER
A writer is required who would prepare instruction and service
manuals for Electronic Measuring Instruments. The Technical
Standard is at least to H.N.C. level and spme experience in writing
is essential. Applications to Personnel Manager giving full details
of experience, age and qualifications.

WAYNE KERR
The Wayne Kerr Engineering Co. Chessington, Surrey.

an

Electronic lest Engineer?

at present earning

1900 to £1300 OR looking ahead is

a salary of this order?

if your answers are
YES! -read on:

We are a leading manufac-
turer of Electronic capital
equipment and increasing
production means a sharply
rising demand for Produc-
tion Test Staff. Ideally you
should have an H.N.C. plus
two or three years test ex-
perience in electronics, al-
though there are junior
openings for those with
O.N.C. or equivalent. All
these posts offer a good
career structure in a stable
organisation.

Why not write, in com-
plete confidence, for more
details and at the same time
let us have a brief résumé of
your own background, in-
cluding current salary. All
replies will be acknow-
ledged.

Write Box 52,21.
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ams COVENTRY

G.E.C. (Telecommunications) Ltd are manufac-
turers of transmission systems in the VHF and
micro -wave bands, and electronic and electro-
mechanical telephone exchanges. We are going
through a stage of considerable expansion and
will be requiring the following staff from time
to time over the next 12 months:-

TEST DEPARTMENT
For the junior vacancies we would like to see evidence
of progress in ONC or in City and Guilds telecom-
munications subjects. Men who have been working
on electronic or telecommunications equipment in
the Services are particularly welcome. For the
senior vacancies some years' experience on electronic
or electro-mechanical equipment preferably combined
with formal qualifications are desirable. Starting
salaries are in the bracket 03/61- to £18 a week.

CONTRACT ENGINEERS
Would be particularly attractive to men who have
had wide experience of the installation and com-
missioning of complex telecommunications systems
and who are now seeking more static employment.
Starting salary not less than £1,000 a year.

INSTALLATION
Testers and installers for the installation and com-
missioning of transmission equipment both in the
U.K. and overseas.

ELECTRONIC DESIGN
ENGI NEERS
The production of prototype manufacturing instruc-
tions from laboratory schematic sketches. A formal
qualification together with a mechanical as well as
an electronic bent and draughting experience are
required. Starting salaries are in the bracket El5-517
a week.

Apply, with full details of age, education and experience to:-

GENERAL ELECTRIC CO., LTD.
Telephone Works, Copsewood, Coventry.

THORN -AEI
APPLICATIONS LABORATORY
Vacancies exist in the Sections responsible for the following:-

COLOUR RECEIVER CIRCUIT DEVELOPMENT (ref. A105)

T.V. TUNER DESIGN (ref. A106)
Senior Engineers are required with good academic qualifications. Previous experience in their respective fields is essential.

SEMICONDUCTOR CHARACTERISATION AND PERFORMANCE (ref. A107)
A Physicist or Engineer with good academic qualifications, and preferably, experience in semiconductor performance measurement

DOMESTIC ENTERTAINMENT EQUIPMENT (ref. A108)
This position will entail investigation of problems in connection with the application of valves, cathode ray tubes and semiconductors in
domestic entertainment equipment. The app.icant should be a qualified engineer or physicist who already is quite familiar with circuitry
normally encountered in domestic television and radio. A knowledge of tape -recorder circuitry would be an advantage.
The conditions of employment are excellent. Contributory Pension Fund, Canteen, Social Club and Welfare facilities available. Generous
starting salary commensurate with age, experience, qualifications, etc.

Written applications giving full details of education, training, experience, qualifications (with dates) and present salary, will be
treated in strict confidence and must be addressed to:-

The Personnel Manager, THORN -AEI RADIO VALVES & TUBES LTD.
Millmarsh Lane, Brimsdown, Enfield, Middlesex.
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ROLLS-ROYCE
ADVANCED RESEARCH LABORATORY
An experimental assistant is required to join a small group

carrying out basic research in hypersonic gas dynamics. The work
involves the use of a variety of techniques, such as microsecond
electronics and high speed photography, for the study of shock
and detonation waves.

A general knowledge of experimental procedure, acquired by a
few years work in a physics laboratory, is desirable, and the
minimum qualifications required are an O.N.C. or equivalent.

Applications should be addressed to the-
Employment Manager, Rolls-Royce Limited, P.O. Box 31,

Derby.

GOVERNMENT COMMUNICATIONS HEADQUARTERS
requires

RESEARCH & DEVELOPMENT CRAFTSMEN
RADIO MECHANICS for the maintenance and
Installation of radio communication receivers
and equipment.
TELEPRINTER MECHANICS for the maintenance
of teleprinter and cypher machines and associated
telegraph equipment.
COMPUTER MECHANICS for the maintenance
of computer peripheral equipment including
magnetic tape handlers, paper tape equipment
and electric typewriters.
WIREMEN for prototype sub -assembly layout,
wiring and testing of radio and computer type
chassis.
BASIC PAY 210/4/2 per week pins merit pay in
the range of 10/- to 100/- per week. Merit pay
will be assessed at interview based on ability
and the necessary basic qualifications. Oppor-
tunities for eventual permanent and pensionable
posts. Five-day 42 -hour net week.
Good working conditions.
Apply in writing to:
Recruitment Officer (RDC18), G.P.H.Q. "A"
Sleek, Oakley, Priors Road, Cheltenham, Glos.

LONDON hi -fl dealer seeks experienced male
order organiser, part-timer considered. --

Box 5192. [0139
SKYWAYS Engineering require radio and elec-

trical mechanics for overhaul of aircraft
equipment, N.J.C. rates of pay and superannua-
tion; apply.-Skyways Engineering, Ltd.,
Stansted Airport, Stansted, Essex. 12454

CIVILIAN Instructors Grade III: 3 posts for
men fully experienced in the maintenance of

telecoms equipment to teach Royal Signals tech-
nicians and linemen. Possession of appropriate
0.N.C., C. & C Certificates or equivalent quali-
fication desirable. Selection by trade test and
interview.
STARTING salary £762 (at age 21)-£1,064 (at
age 30 or over) rising to £1,147.
PROSPECTS of pensionable appointment and
promotion. Opportunities exist for further tech-
nical study, and Day Release will be granted
where possible.
ACCOMMODATION can be provided for single
men and for unaccompanied married men on a
temporary basis.
WRITE for application form to CE.P.O.,
Peronne Lines, Catterick Camp. Yorkshire.
CLOSING date 31st July, 1963. [2455

THE NORTHERN POLYTECHNIC, Holloway Road, London, N.7.
Principal: J. Leicester, M.Sc., M.Sc. Tech., Ph.D., F.R.I.C.

Department of Electronics and Telecommunications
Head of Department: j. C. G. Gilbert, M.Brit.I.R.E., Assoc. E.I.E., F.T.S.

Full-time, 3 -year course in preparation for the Northern Polytechnic Diploma in Electronics
and Telecommunications. This course is recognised by the British Institution of Radio
Engineers and gives full exemption from the Graduateship examination.
Part-time day release and evening courses for the external Graduateship examination of the
British Institution of Radio Engineers covering:-
Applied Electronics. Advanced Telecommunication
Analogue Computers. Principles.
Digital Computers.
Television Broadcasting-Engineering Advanced short evening courses in:-

Design. Pulse circuit analysis.
Television Broadcasting-Techniques. Colour Television Engineering.
Sound Broadcasting. Principles of modern network theory
Radar and Navigational Aids, and introduction to synthesis.
Advanced Communication Radio. Basic microwave techniques.
Full-time, 2 -year course in Radio and Television Servicing in preparation for the City and
Guilds of London Institute and the Radio Trades Examination Board's Certificates.
Evening classes in Electronic Servicing for the Electronic Servicing Certificate of the City
and Guilds of London Institute (Subject 47).
All the above courses include practical laboratory and workshop experience (where applicable)
London fees: £36 per year, plus £23/101- registration fee, for all full-time courses (No fee for

students under 18 years of age).
Evening class fees range from 45/- to 90/- per session.
Enrolment for day classes by appointment.
Enrolment for part-time day release and evening classes: 17th and 18th September, 1963,
between 5.30 and 7.30 p.m.
New session commences 23rd September, 1963. Prospectus free on application to Secretary.

TESTERS
required for interesting work
on L.F. and H.F. Transmitters.
Previous fault-finding experi-

ence essential.
The positions available would be of
special interest to persons employed
in the fault-finding and repair of
television who are keen to establish
themselves in a position that offers:

* Satisfactory employment
* Five-day week
* Good prospects of advance-

ment
* Staff status
* Sick pay
* Generous salary

Apply: Personnel Manager

Multitone Electric Co. Ltd.
12-20 Underwood St., London, N.1

RADIO engineer/mechanic, first-class com-
munications work required, large company

engineers, 12 months' service overseas; excel-
lent opportunity; write age, experience.-Box
5210. [2384

TEST engineers.-Applications are invited
from test engineers with previous industrial

experience of testing radio communications,
receivers and transmitters; successful applicants
will be offered positions on, the company's
permanent staff; starting salaries commen-
surate with qualifications and experience.-
Apply in writing, giving full details to Person-
nel Officer, Redifon, Ltd., Broomhill Rd.,
S.W.18. [0252
LEADING distributors to the retail musical

instrument trade, expanding their elec-
tronics division, have opening for well estab-
lished representative on salary, commission
and expenses, with no limit to ultimate earn-
ings; present staff advised; write in strict con-
fidence, giving full personal details, extent and
duration of trade connections, area covered,
present earnings, whether or not car owner, etc.
-Box 5231. [2471

OIL exploration.-Holders of H.N.C. with
Electronics, or higher qualifications, are

offered a permanent career in Geophysics; from
headquarters in the U.K. we operate at home
and on the continent, but more frequently
in remote areas; actively developing methods,
mainly electronic, in which your initiative may
play its part, add technical zest to a life that
can be adventurous; ability to get along With
men of other natioaalities is of prime import-
ance.-Please write to Box 5218. [0332

ROOKS, INSTRUCTIONS. ETC.

' WIRELESS World" January 1944 to date
excellent condition; offers for lot over

6d per copy-Box 5229. 12457

JOURNAL British Institution of Radio En-
gineers, unbound parts, 1952 and 1956 to

1962 complete; also 12 odd parts 1950 to 1955:
offers.-Box 5230. [2463

BOLTON TECHNICAL COLLEGE
'Principal: A. J. Jenkinson, M.A.

ELECTRICAL
ENGINEERING DEPARTMENT

Head of Department: A. C. Normington,
B.Sc.(Eng.), M.I.E.E., M.Brit.I.R.E.

DIPLOMA IN ELECTRONIC
ENGINEERING

A THREE YEAR FULL-TIME COURSE
FOR THE COLLEGE DIPLOMA

Entry Requirements: Four G.C.E. Passes,
including English Language, Mathe-
matics and Physics at "0 " or "A"
levels.

Diplomates are exempted from : The
entire examination of the British
Institution of Radio Engineers
Part I and II of the Examination of
the Institution of Electrical Engin-
eers.

Further particulars from the
Principal, Bolton Technical College,

Manchester Road, Bolton
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D.S.I.R.
NATIONAL PHYSICAL LABORATORY

Teddington, Middlesex.
Experimental Officer required to design elec-
tronic and electro-mechanical devices for a
number of new and interesting projects in the
Autonomies, Basic Physics and Applied
Physics Divisions. The work will include the
design of digital data collection and processing
systems for experiments in physics and biology
and for pilot plant work on self -optimising
control systems.
Qualifications: At least 26 years of age, with

Science degree or H.N.C. in electronic
engineering (or equivalent), and appropriate
experience.
Salary: 21,20941,481. Application forms
and information from Director at above address.
Closing date 8th August, 1963.

PYE TELECOMMUNICATIONS LTD,
HAIG ROAD, CAMBRIDGE

TEST ENGINEERS
For the production testing of:
* NB EQUIPMENT
* VHF RADIOTELEPHONE EQUIP-

MENT

* INDUSTRIAL TV EQUIPMENT
We require practical engineers with ex-
perience in one of the above fields.
Excellent prospects for the right appli-
cants.
Apply 1,,i

THE PERSONNEL MANAGER,
Cambridge Works, Haig Road.

NvEBB'S log -book for recording signals
heard and worked, 112 pages, 93/4X8in,

approved format, semi -stiff covers, excellent
value. 6/- post free, or callers 5/4.-Webb's
R. dio, 14, Soho St., London, W.1. [0021

RECEIVERS AND AMPLIFIERS -SURPLUS
AND SECONDHAND

HRO Rx's, etc., AR88, CR100, BRT400
G209. 5640, etc., etc., in stock. -R. T. &

Service, Ashville Old Hall, Ashville Rd.
London, E.11. Ley. 4986. [0053

NEW TEST EQUIPMENT

HEATHKITS can now be seen in London and
purchased on easy terms; free brochure. -

Direct TV Replacements, Ltd., Dept. W.W.
26/8. 126, Hamilton Rd., London, S.E.27.
Gip. 6160. 12307

TEST EQUIPMENT -SURPLUS AND
SECONDHAND

SIGNAL
generators, oscilloscopes, output

meters, wave voltmeters, frequency meters,
multi -range meters. etc.. etc., in stock. -R. T.
& I. Service, Ashville Old Hall. Ashville Rd.,
London, E.11. Ley. 4986. [0058

DESIGN, DEV, TEST ENGINEERS.

SALES, DRAUGHTSMEN, ETC.

PERSONNEL OF ALL GRADES.
If you are thinking, of changing your
job, contact us. We are in close touch
with virtually every firm in an area 35
miles around Central London.
Our unique services are offered in the
strictest confidence and placement
charges entirely borne by the Employer.

ELECTRONICS APPOINTMENTS BUREAU,
GLOUCESTER MANSIOBS,

CAMBRIDGE CIRCUS,
W.C.2.

Phone Covent Garden 0280

NEW GRAM AND SOUND EQUIPMENT

JOIN Audio Supply Association and save on
recording costs. 7/6 p.a.. 48 -page photo-

graphically illustrated (non advert.) hi -fl
catalogue. 2/6.-10. Clifford St., London, W.I.

10132

GLASGOW. -Recorders bought, sold, ex-
changed; cameras, etc., exchanged for

recorders or vice -versa. -Victor Morris. 343,
Argyle St.. Glasgow, C.2. 10201

"TAPE recorders and decks by Ferrograph,
Brenell, Truvox, Vortexion, Telefunken.

TUNERS and amplifiers by Quad. Leak, Rogers,
Chapman.
MICROPHONES and stands by AKG. Reslo,
STC, etc.
THE fabulous Microkit condenser mic, highest
professional performance, kit 20gns; complete
ready to use, 25gns.
ALL tapes and accessories.
RAPID postal service anywhere in world; good
quality part exchanges welcome; h.p. facilities;
specialist audio service dept., records, all labels
-Parastat service.
LAMBDA RECORD Co., 95, Liverpool Rd..
Liverpool, 23. Tel. Great Crosby 4012. 12396

"1CROICA " RECORDING STUDIOS (Est.
1949). -For the better class tape recorders

for industry, research, music and private use;
Ferrograph, Brenell, etc.: complete recording
service; music for industry, tape/disc.-31, Peel
Ft.. Eccles, Manchester. Eccles 1624, Studio,
Director Thurlow Smith. A.R.M.C.M. 10122

GRAM AND SOUND EQUIPMENT -
SURPLUS AND SECONDHAND

FOR sale -professional recording equipment,
4 TR90 tape machines, 1 double ram unit,

speakers, microphones, etc. -Lan. 2000. 12452

NEW COMPONENTS

TVW. " oscilloscope s.a.e. for itemised
price list. -Ajax Electronics, 572, Ful-

ham Rd., London, S.W.6. [2473

ALL TELEVISION, RADIO AND TAPE
RECORDER COMPONENTS SUPPLIED.

LINE Output transformers: -Philips 1768, Stella
8617. etc. 90/, Murphy 240/250, 310. etc..
56/-, Pye V4, 7, 14, VT17, CTM17, etc., 53/-,
H M.V. 1840-8, 60/-, Ekco 221 to 383. Fer-
ranti 1001 to 1023, etc., U25 types 56 -.
U26 types 59/-; (Special offer: -new U25 or U26
for 5/- with L.O.T. orders). Alba, Bush,
Ferguson K.B., Philco, etc. Postage and pack-
ing 3/6. c.o.d. 2/6 extra and also scan coils.
line osc.. frame osc/output, sound output
transformers, dual controls, knobs, record/erase
heads. motors, belts, valves (1 yr. guarantee).
etc.
REBUILT CRT's (1 yr. guarantee). 14in 84/10,
17in £4/15, 21in £6/10. Carriage 10/-. All
enquiries welcome, prices by return or prompt
despatch c.o.d.
MANOR SUPPLIES. 64. Golders Manor Drive.
London, N.W.11. Sto. 5667. Spe, 4032 (after
8.30 p.m.). 12425

LINE O.P. transformers and scan coils for
most makes, exact replacements, from 25/ -

used and 50/- new; send s.a.e. for imrn. quote,
add 3/6 for p. & p.: telephone orders sent same
day c.o.d.; examples: new LOPT's: Ekco T231/
221, 65/-; Pye VT4/7. 59/6: Murphy V250/280.
65/-; Cossor 938. etc.. 62/6: Ferguson 992-8.
69/6; Masteradio. 65/-; H.M.V. 1840-8, 65/-;
Alba T321-4, etc.. 52/6 used and 14/17 T/V's.
callers only. £1 each.-T.C.S., Ltd. 112. Cam-
berwell Rd., S.E.5. Tel. Rodney '1917. Open
all day Saturday. 10334

TAPE RECORDING, ETC.

" SLEEP
Learning." the book essential for

all go-ahead people. -Send 6/6 to York
House, Huddersfield. [0187

AUNIQUE buy! Recording tape top brand.
55,0n 1,200ft 19/6: 7in 2,400ft D.P. 28/6:

p. and p. 1/6 per spool: bargains in all sizes,
s.a.e. for list.
E. C KINGSLEY & Co., 132. Tottenham Court
Road, London, W.1. Euston 6500. [0272

TAPE/DISC/TAPE transfer editing; duplicat-
ing; if quality and durability matter

(especially with LPs from your precious tapes)
consult Britain's oldest transfer service. -Sound
News Productions, 10. Clifford St. London. W.1
Reg. 2745. 10192

TRANSISTORS

HALF-PRICE transistors, Mullard 0C44 5,
81, 81D. 170. 171, 4/6 each; 0C26/35 9,6

(min 6): c.w.o., quantity terms.-Radiomex,
184 Kingston Rd., Portsmouth, England.

[2429

EXCLUSIVE
OFFERS

* American Power Units, PE -287 £12 10
* S.T.C. RX-5 Receivers £85 0
* 1-4iPRC Transmitters £85 0
* MD-1/FRC Modulators £75 0
* Motorola Mobile Transmitters 30/40 mica

F.M. 6 v. £12 10
* AN/TCC-I Telephone Carrier Terminals £150 0
* Kleinschmidt 2 A. 5 unit Teleprinters £25 0
* TT-40/FT Teletype Terminals £55 0
* E.M.I. Recording Bridges, 230 v. A.C £12 10
* B.A.T. Rectifier. to KV 300 inia £250 0
* Philo° C.43 Transmitters, 2/12 me/a. £75 0
* Western Electric, Stabilised Power

Supply, 115 v. 1 amp. £17 10
* R.C.A. 5ft. gin. Transmitter Cabinets,

for 19in. panels £9 10
* 85 -foot 24in. dia. Steel Tubular Masts £50 0
* 5 -foot Post Office Racks, Win. wide £3 10
* 15 KVA Constant Current Transformers £75 0
* Pen Type Personal Dosemeters 15
* R.C.A. Broadcast Studio Console, input

amplifiers £175 0
* it KVA Double Wound Totally Enelosed

Transformers, 210/110 v. 28 10
* 75 -foot Hollow Plywood Masts £35 0
* E.M.1. 3794 Waveform Monitors on

trolley £125 0
* E.I.I. WM5A OsoilloscoPes £175 0
* Metro Vickers H.S.500 Waveform

Monitors £225 0
* R.201 86 -valve Triple Diversity Re-ceivers275 0

40 -page list of over 1,000 different items in stook
available -keep one by you.

* R.C.A. 420 mole 5 -element Yagi Aerial
Array £2 10

* 19in. Folding Rack Shelves, nickel and
grey £1 10

* Wide Band Aerial Exchange Amplifiers
* 8.0.8. Distress Band 500 he/s Precision

Filters £1 10
* 21in. 0/25 Mierntimmetere, flush round

calibrated 01125 81 0
* Woden 900 mia 20 Henry Chokes £1 5
* Crypton Cabinet Rectifiers, 200/250 v.labels 28 0
* 110-810 Whip Aerials, 3 sections, 9 feet

long £1 10
* American Condensers, 3,500 mid ,

twice 25 volts 10
* Precision Mains Filter units 10
* R.C.A. 25 Watt Horn Projector Speakers,

range 1 toile £15 0
* R.C.A. Squadron Announcing Systems,

capacity up to 12 speaker, £95 10
* Dowty High Speed Register Counters,

4in. £6 0
* Edwards Speedivac Pumps, 230 v. .4.1 1. £22 10
* Metro-Viekers Metrovac Pumps, 230 v.

A.0 £17 10
* Avo Geiger Counters £9 10
* DAE-1 Marine Receivers £22 10
* American Radiosonde GMD-1 £175 0
* PV -500 watt Marconi Transmitter,

3/19 me/a. £200 0
* E.C.C. 10 KW Rectifiers, 230 v. A.C.

to 220 v. 47 a. 275 0
* TCC-3 Carrier Telephone Systems £205 0
* RD -115 Twin Channel Video Type

Tape Recorders £125 0
* Type 44 -5 -unit Keyboard Perforators £12 10
* Creed Morse to 5 unit Electronic

Converters £95 0
* Teletype Metal Tables for 2 machines £4 10
* Western Electric 1-20 Transmiuion

Measuring Equipment 275 0

Carriage extra at coat on all above

We have a large quantity cil "bits and pieces"
we cannot list -please send us your requirements -
we ens probably help -all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051
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DALY
Electrolytic
Capacitors
* Electronic Flash
* Energy Storage
* Motor Starters
DALY (Condensers) LTD
Ealing Green  Ealing  London  W5
EAL 3127Cables: DalyconLondon

DALY
VALVES

VALVE cartons by return at keen prices;
send 1/- for all samples and list. -J. &

A., Boxmakers, 75a. Godwin St., Bradford, 1.
[0172

VALVES WANTED

WE buy valves for cash, large or small
quantities, old types or the latest; send

details, quotations by return.-Waltons Wire-
less Stores. 15, Church St., Wolverhampton.

[0102

ALL types of valves, British or American,
transmitting and receiving; keenest cash

prices paid. What have you got to offer? -Write
or call Lowe Bros. 95.97, Redchurch St., Lon-
don, v., 2. Tel ShorPrlitch 4415-6 12382

REPAIRS AND SERVICE

ALL types of line output transformers sup
plied (retail and trade)

FINEST service in the country. Send s a.e. fo
return of post service. Terms c.w.d. or c.o.d.,
trade enquiries invited. -D. & B Television
(Wimbledon). Ltd.. 131, Kingston Rd.. Wimble
don. S.W.19. Cherrywood 3955. 10050

4p HOURrepair service on Reslo and Gram -
8 plan mics.: trade or private. --Post only

to Microservice 4, Kimberley Ave., Liverpool,
23. [2461

SPEAKER
repairs. cones fitted. fields and

clock coils wound guaranteed satisfaction.
prompt service.-L.S. Repair Services. Pluckley,
Ashford Kent 10223

DAMAGED METER?
Have it repaired by G lasers

Reduce overheads by having your damaged
Electrical Measuring Instruments repaired
by L. Glaser & Co. Ltd.

We specialise in the
repair of all types and
makes of Voltmeters,
Ammeters, Microam-
meters, Mnitirange Test
Meters, Electrical Ther-
mometers, Recording
Instruments, etc.
As contractors to various

Government Departments, we are the leading
Electrical Instrument Repairers in the Industry.
For prompt estimate and speedy delivery send
defective instrument by registered post, or write to
Dept. W.W.:-

L. GLASER & CO. LTD.
96-100, Aldersgate Street, London, E.C.1.

Tel.: Monarch 6822

INSTRUMENT

REPAIRS

TEST METERS, POR-
TABLE, 31 x 3a x 21in.

M/C. Ranges: 0-
5,000 ohms: 0-60 mA;
0-3 volts; 0-1.5 volts.
Range can be extended
to suit individual re-
quirements by addition
of resistances. (Featured
in "Practical Wireless,"
March 1961 issue.)
NEW AND TESTED.
I2/6 each plus 2/- P. & P.
SPECIAL QUANTITY PRICES: 12 for V. Carriage
paid U.K. (ex sea routes).
METERS. 30-0-30 and 3-0-3 volts combined
ranges with prods, 15/-.
TRANSMITTER RECEIVERS TYPE " 38 "
with S valves. New but untested. No guarantee.
25/- each. Post paid.
ATTACHMENTS for " 38 " TRANSMIT-
TER -RECEIVERS Mark II.
HEADPHONES 15/6 per pair; THROAT MICRO-
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS,
No. I 2/9; No. 2 5/3; WEBBING 41.; HAVER-
SACKS 5/6; VALVES; A.R.P.12 4/6; A.T.P.4
3/6; SET OF FIVE VALVES 19/-. Postage on each
item except valves 1/6 extra.
TYPE " 18 " RECEIVING PORTION ONLY
with 4 VALVES SHORT WAVE, 6-9 me/s. 35/,
ATTACHMENTSfor " 18 " TRANSMITTER -
RECEIVERS Mark III.
HEADPHONES 15/6 per pair. HAND MICRO-
PHONES 4 a., 12/6. AERIALS 5/9; MORSE KEY
6/6; VALVES: A.R.P. I 2 4/6. A.R.8. 7/6, A.T.P.4
3/6; SET OF SIX VALVES 25/-. Postage on each
item except valves 1/6 extra.
RECORDING BLANKS. Brand new. Ready
for cutting. I3in. 6/- each or 15 complete in
metal case, E4.
RESISTANCES. 100 assorted useful values:
new wire end 12/6. NEW.
CONDENSERS. 100 assorted Mica; Tubular,
etc., 15/-. NEW.
CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/6.
REMOTE CONTACTOR. For use with above,
7/6.
QUARTZ CRYSTALS. TYPES F.T.241/243
2 -pin. 4in. space, FREQUENCIES (F.T.243),
5,706 kc/s. to 8,625 kc/s.
FUNDAMENTAL. (F.T.241), 20 me/s. to
38.9 me/s. (54th and 72nd Harmonics), 4/6
each. Lists of available frequencies on request.
CRYSTAL CASES, F.T.241/243, 10/6 per dozen.
LUFBRA HOLE CUTTERS. Adjustable lin.
to 3iin. For Metal, Plastics, etc. 7/9.
VARIOMETERS for Set No. " 19." Brand
new, 21/-.
VISUAL INDICATORS (10Q/4). Type 3.
With 2 meter movements and two neons. New
in cover. 12/. each.
BOMBSIGHT COMPUTERS -Ex R.A.F.
Wealth of gears, motors, blowers, etc. Precision
made and new. £3/12/6.
Post or corr. extra. Full list Radio nooks, etc. 3d.

SOUTHERN RADIO SUPPLY LTD.
II, LITTLE NEWPORT STREET

LONDON, W.C.2. GERrard 6653

PROFESSIONAL SOUND
RECORDIST

will advise on matters relating to

Recording & Reproduction

Box No. 5184 c/o Wireless World"

IN.DLOUDSPEAKER

ENCLOSURES
Corner 172 ARU Enclosure for

Goodmans 12" Speakers
£16-0-0

A. DAVIES & CO.
(CABINET MAKERS)

3 Parkhill Place (off Parkhill
Road), London, N.W.3

GILTUiver. 5755

`CELLOSEINE'
CELLULOSE
WADDING

AS RECOMMENDED
BY GOODMANS

FOR RESONANCE DAMPING

40 -ply (r nominal thickness)36'wide

5 yd. roll 19y.
Carriage 3/ -

Sole retail distributors

H. L. SMITH & CO. LTD.
287/289 EDGWARE ROAD, LONDON W.2

Telephone Paddington 5891/7595

RANGE OF
GOODMANS & WHARFEDALE
LOUDSPEAKERS ON DEMONSTRATION

DOULTONS OF BRADFORD. loudspeaker and
pressure unit repairs. D.C.B. cone assem-

blies in cartons, satisfaction guaranteed. -D. C.
Moulton. 134 Thornton Rd., Bradford 1. Tel.
22838. [0171

TV TUNERS, all makes, completely over-
hauled, 90 days' guarantee; state model

and complaint for prompt service. -Tuner
Service, Clay Hill, Beenham, Nr. Reading,
Berks. [2467

WANTED EXCHANGES

A PROMPT cash otter for your surplus brand
new valves and transistors.-R.H.S. Bever-

ley House. Manville Terrace. Bradford. 7. [0191

WANTED. all types of communications re-
ceivers and test equipment -Details to

R. T. & I. Service. Ashville Old Hall. Ashville
Rd.. London. E.11. Ley. 4986. F0163

URGENTLY wanted. manuals or instruction
books, data. etc., on American or British

Army, Navy or Air Force radio and eIectrica
equipment. -Harris. 93. Wardour St.. W.1.
Gerrard 2504 (2271

MISCELLANEOUS

WE wish to dispose of
elements: -
Description
220 volt 1kw
110 volt 1kw
380 volt 3kw
200/220 volt 3 kw
200/220 volt 21/,kw
160 volt 3kw

OFFERS should be sent
Peerless & Ericsson. Ltd.
Hants

the following heating
Quantity

.. 93

.. 20

.. 180
.. 658
.. 1,314

37
to: Mr. N. L. Lush,
, New Lane. Havant.

[2459

/7" The finest method

for cleaning records
Already over 200,000 enthusiastic users

THE e'r DMA kt10 "
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT No. 817,598

Price reduced to 17/6 (plus 2/11 purchase tax)

frcm your local dealer or

CECIL E. WATTS LTD.
Consultant and Engineer (Sound Recording and Reproduction)
Darby House, SUNBURY-on-THAMES, MIDDX.



AUGUST, 1963 WIRELESS WORLD 109

a ONDON CENTRAL
RADIO STORES

/SUPERIOR TYPE DESK PHONES, black bakelite
eases. Complete with Rand Set, Dial 0-9 and internal

28/7/6.
20 -WAY PRESS -BUTTON INTERCOM TELE-
PHONES in bakelite cam with junction box. Thor-
oughly overhauled. Guaranteed. BMW-.
10 -WAY PRESS -BUTTON D1TER-COM. TELE-
PHONES in bakelite case with junction box. Thor-
oughly overhauled. Guaranteed. 56/15/,
5 -WAY PRESS -BUTTON INTERCOM. Telephones in
bakelite ease with junction box. Thoroughly over-
hauled and guaranteed. 64/12/6.
INDICATOR LAMPS, 10 in each strip, approx. size

I I 3jin.
BRASS JACK STRIPS. 10 Jack sockets in each strip.
Size approx. 11 " ljin. 12/6.
fl -BANK UNISELECTOR SWITCHES, 25 contacts,
alternate wiping. 62/151-. 8 bank half wipe, 22/15/-.
6 bank half wipe, 25 contact, 47/6.
ALL GAUGES INSTRUMENT WIRE, Tin copper
enamelled cotton silk resistance wires from 16 S.W.G.
to 50 S.W.G. List sent on request. Send S.A.E.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS
Ex -Govt. 0-9,999, 25/60 v. D.C. Size 4 x 1 x lin.
Single coil 2,3000, 15/-.
TELEPHONE HAND GENERATORS, with handles,
9/6.
STOP WATCHES, NINE -JEWELLED WALTHAM
One revolution every six seconds. Start, stop and
flyback. Screwed back bezel dustprool case, 30/-.
ELECTRICITY SLOT METERS. (1/. in slot) for A.G.
mains. Fixed tariff to your requirements. Suitable
for hotels, etc. 200/250 v. 10 A. 84/-: 15 A. 94/-;
20 A. 104/-; other amperages available. Recondi-
tioned as new. 2 years' guarantee.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 200/250 v. 10 A. 42/6: 15 A.
52/6: 20 A. 57/6. Other amperages available. 2
years' guarantee.
CHROME TELEPHONE DIALS. 0-9. Suitable for
inter -Alec and factory installation. 12/6.
G.P.O. TELEPHONE TYPE CARBON HANDSETS. 10/6
DESK PHONES. Complete with Hand Set and Dial
0.0, in black hakelite ease and internal bell, 21/17/6.
5in. ROUND MOVING COIL SPEAKER. 3 shin.
10,6; 1015. 22/6.
All prices include carriage in United Kingdom

23 LISLE ST. (GER. 2969) LONDON, W.C.2
Closed Thursday 1 p.m. Open all day Saturday

RELAYS
BUILT TO YOUR
SPECIFICATION.

UP

SPECIAL
OFFER

P.O. TYPES

3000 &
600

KEEN
PRICES
LARGE
STOCKS
QUICK

DELIVERIES

3000 TYPE COILS
TO 100 OHMS - SINGLE 2/- TWIN 3/6

200
2000
5000

10000
22000

2/6 4/-
3/- 5/-
4/- 7/-
51- -

10/- -
G.E.C., SIEMENS, S.T.C., SEALED A HIGH SPEED
RELAYS. WRITE FOR LISTS.

ROTARY T P.A NSFORMERS
mADE IN U.S.A. DYNAMOTOR

NEW & BOXED
INPUT 27 v D C
OUTPUT 285 v.

D C. 75 mA

H.T. 31
Input 11.5 v.
Output 250
v at 125 mA.

H.T. 32
Input 11.5 v.
Output 490
v. at 65 mA.

DEPENDABLE RADIO SUPPLIES LTD
12A TOTTENHAM ST., LONDON, W.I. LAN 7391/2

WRITE - CALL - PHONE

1---TANDBERG

S

S

S

S

S

S

S

14, Soho St., Oxford St., London W.1
Ss

Tel.: GER 2089/7308

.....",...,,M.../...."..../^.../".....,-4,

METALWORK, all types cabinets. chassis,
racks, etc., to your own specification.

capacity available for small milling and cap-
stan work up to lm bar.
PH1LPOTT'S METAL WORKS. Ltd., Chapman
St.. Loughborough. 10208

FOR sale, large quantities of second-hand
7 -position 3 -wafer switches, miniature

centre tapped chokes, capacities and resistors;
send for samples.-Chief Engineer. Rediffusion
(Yorkshire), Ltd., 151-9, Beverley Rd., Hull.

12464
UNDERPILLOW speakers; listen without dis-

turbing others; 3inX5in, 15 ohms, £2/11/6;
timer unit, designed especially for whisper
teaching, famous make; 3 on/off periods in 24
hours; 13amp, 200/240v, comp. plugs, etc.,
26/13/3.-S.P., Ltd., York House, Huddersfield.

[2442
CATALOGUE No. 15, government surplus

electrical and radio equipment, hundreds
of items at bargain prices for the experimenter
and research engineer; 2/6 post free, catalogue
cost refunded on purchase of 501 -.-Arthur
Sallis Radio Control, Ltd., 93, North Rd.,
Brighton. 10195
DIRECT TV REPLACEMENTS, Ltd., largest

stockists of TV components in the U.K.;
line output transformers, frame output trans-
formers, deflector cols for most makes, official
sole suppliers for many set makers, same day
despatch service, day and night telephone
Gip. 6160.-126, Hamilton Rd., S.E.27. [2273
TELEVISION camera with tripod and turret

fitted normal wide-angle and telephoto
lenses, 200/240 volt A.C., works with any 405 -
line television; retail price £240; virtually
unused and with maker's guarantee.-Offers
E. J. Benton. Ltd., 144, High St., Stourbridge,
Tel. 5339. 12458
GOOD surplus speakers, Elac 5in, 71nX4ih,

60/- doz; 61/in. 7inx 4in Goodmans,
Ceestion, G.E.C.. 50/- doz; loud hailers, 756,
or 6watt, unused, 50/- pair; S.E.I. type 106
signal generators, 5.5 to 52mc/s, internal -ex-
ternal modulation, unused with charts, £7/10
each: transformers, R.C.A. 400V mania. 6.3V,
5V, fully shrouded, unused, 35/-.-R. Higgin-
botham. 333. Brinnington Rd., Stockport. 12469

RECORDERS s

GNS.)"72" & "14" (93
- give pleasure from their
internal speakers AND SUPER-
LATIVE MUSIC FROM GOOD 5
EXTERNAL SPEAKERS.

Judge for Yourself At -

WEBB'S RADIO

NOTICES

THE proprietor of electrolytic I condense
patents offers same for licence or other

wise to ensure practical working in England.-
Write Dr. Glos. 41, Kinross Rd., Cambridge.

[2470
THE ASSOCIATION OF PROFESSIONAL

RECORDING STUDIOS, Ltd. To protect
and encourage the interests of member studios
engaged in electrical sound recording.-Write
to the General Secretary, A.P.R.S.. Flat 4.
34A Arterberry Rd.. London, S.W.20. 10173

CAPACITY AVAILABLE

RAVEN TRANSFORMER Co., will quote tot
your transformer requirements.

49 Lansdowne Rd.. South Woodford. London,
E.18. Tel. Enfield 1569. [2437
WE undertake the manufacture of trans-

formers singly or in quantities to any
specification; all work guaranteed for 12
months.
LADBROKE TRANSFORMER Co., Ltd,. 820a,
Ha91rrow4. Rd.. London, N.W.10. Tel. Ladbrokr
0 10220
AIRTRONICS Ltd., for coil winding -assembly

and wiring of electronic equipment, tran-
sistorised sub -units. -107/109. Great EaStern
St., London, 91.0.2. Tel. Clerkenwell 3325.

12419

TECHNICAL TRAINING

ENTIRELY
NEW
RANGE OF

HIGH

PERFORMANCE

COMBINED

SPEAKER

UNITS
25 cycles to 20,000 cycles response

10 to 20 watts

These are complete Loudspeaker systems on
one 13" x 8" frame, combining two critically
matched ceramic magnet units with a simple
low loss cross -over network. The bass
frequency unit has a moulded surround of a
special grade of PVC. It is remarkable for its
response to transient bursts as well as its
low resonant frequency. The patented
Aluminium Centre Cone is responsible for
the extremely smooth mid -range response
normally associated with a 3 Loudspeaker
system. High frequency response is obtained
from a 38" diameter ceramic magnet tweeter.
The cross -over frequency is achieved by a
simple network as the two cones have been
critically matched. The ultra high frequency
response of this unit is exceptional, as
although of relatively simple construction its
performance and range betters that of many
very much more expensive units.

TYPICAL SPECIFICATION

PEAK WATTS FLUX BASS FREQUENCY
HANDLING DENSITY RESONANCE RANGE

POWER GAUSS cs cs

50 'LOOP 20.30 25-2E000

3 OHMS or 15 OHMS IMPEDANCE. PRICE E6.5.0
lend for ollust ated leaflet to

LEARN kydVery lleacttersotn tt: Newtical xPp'eli E.M.I. SOUND PRODUCTS LTD
Menting with and building radio apparatus.- HAYES MIDDLESEX Telephone HAYES 3888

as you learn."-Free brochure from Dept.
W.W.10, Radiostructor, Reading, [0241 CM Eli
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CABINETS  CASES
CHASSIS

Anything in metal. "ONE OFFS" a pleasure.
Send your drawings for quote

Stove enamelled in any professional finish

MOSS, WATSON
40 MOUNT PLEASANT STREET, OLDHAM,
LANCS. MAIN 9400

ETCHING PRINTED CIRCUIT KIT
Consists of Plastic Bath and Case size
9"x 5"x 2". Contents: Solvent,
Etchent, Resist, 100 sq. ins. Copper
Laminate Board, comprehensive in-
struction book gives examples and
circuit layouts. 18/6 inc. post.

"RADIOCENTRE "
Dept. W, 94 Hurst Street, Birmingham, 5

BRITISH & AMERICAN TEST EQUIPMENT
& COMMUNICATIONS EQUIPMENT

OVERHAUL ALIGNMENT & CALIBRATION

Facilities include:-Respraying.
Engraving, Plating, Etc.

SUTTON ELECTRONICS, SALTHOUSE,
Nr, HOLT, NORFOLK. CLEY 289

Contractors to U.S. Air Force.

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.

6 Chesham Place, S.W.I. BELgraeia 4300
ALSO AT LIVERPOOL. BIRMINGHAM,

MANCHESTER, LEEDS. GLASGOW

Instrumentation at its best

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
WOODLAND ROAD. TORQUAY Tel. 63822/3

" WIRELESS WORLD " OSCILLOSCOPE

Complete set of 'Metalwork, machine engraved
Front Panels and all specified 1st grade

components.
For professional appearance and performance.

Send 6d in stamps for Lists.

MALVYN ENGINEERING WORKS
Engineers to the Radio and kleetronte indutatuA

7 CURRIE STREET, HERTFORD, HERTC
TELEPHONE: HERTFORD2264,

SPECIAL OFFERS-NO INTEREST TERMS
CASH Deposit 12 Pyts.

Armstrong Jubilee £88 5 0 57/- 4214
Armstrong Stereo 12 £40 5 0 82/- 6013
Lento GIL&I £15 19 8 32/8 23111
Garrard 414E/EV26 £17 17 3 38/3 28/9
Garrard Lab. A £20 11 1 41/1 30/10
GoodmansAxiette £5 5 7 10/4 7/11
Goodman Axiom 201 £10 7 0 21/- 15/6

A. L. STAMFORD LTD.
Dept. H9, 98 Weymouth Terrace, London, E.S.

If it's sound it's

\A\ TANNOYA/
WEST NORWOOD LONDON SE27

GIPSY HILL 1131

FOR ALL YOUR PANEL WORK
WRITE FOR ILLUSTRATED
BROCHURE OF PARALEX
& LUFBRA ADJUSTABLE

HOLECUTTERS

WITH MORSE
TAPER

SHANK
UP TO NO. 4

OR STRAIGHT
SHANK e DIA.
TO I DIA.

HOLES ACCURATELY BORED
FROM Iin. DIA. TO 121in. DIA.

AKURATE ENGINEERING Co. Ltd.
CROSS LANE, LONDON, N.8

TEL. FITZROY 2670

CITY & GUILDS (electrical, etc.), on " No
Pass-No Fee " terms, over 95% successes.

-For details of modern courses in all branches
of electrical engineering, applied electronics,
automation, etc., send for 148 -page Hand-
book-free and post free.-B.I.E.T. (Dept.
388A), 29. Wright's Lane, London, W.8. 10017

M.G. Certificates. City & Guilds examina-
tions, Brit. I.RE., also many non -examina-

tion courses, with radio, TV and electronics;
study at home with world-famous I.C.S.-Write
for free prospectus, stating subject, to Inter-
national Correspondence Schools (Dept. 443),
Intertext House, Parkgate Rd.. London, S.W.11.

[0029

TUITION

HARWELL, REACTOR SCHOOL.

INSTRUMENTATION of Reactors, Course No. 4.
TO be held at Durley Hall, Bournemouth,
from 14th to 25th October, 1963.
FEE £52/10 exclusive of accommodation.
THIS course is intended for graduates who
have a direct interest in instrumentation of
nuclear reactors.
It is assumed that participants will have some
knowledge of the basic principles of the subject.
THE closing date for applications is 14th Sep-
tember, 1963.
FOR further information and forms of appli-
cation write to:

Manager, Reactor School, Atomic Energy
Research Establishment, Harwell, Didcot,
Berkshire. [2462

NORTHERN
Polytechnic, Holloway, I9.7.

NORth 1686.
DEPARTMENT of Physics. Session 1963-64.
POST -GRADUATE Courses in Physics.
EVENING lecture courses for post -graduate
students
(1) ELECTICAL discharges in gases.
(2) THE physics of metals and semi -conductors.
SELECTED students, with suitable degrees in
physics. may be registered to proceed to the
M.Sc. degree as internal students of the Univer-
sity of London. The courses are not confined
to such students, but are open to any working
in appropriate fields.
(3) TRANSISTOR circuits for nuclear physics.
(4) ELECTRONIC and micro -wave physics.
THESE are courses designed for students of
Post -graduate standing in the appropriate
fields.
ENQUIRIES to the Head of the Department of
Physics. f 2456

FULL-TIME courses for P.M.G. certificates
and the radar maintenance certificate, also

in electrical and electronic engineering.-In-
formation from College of Technology. Hull.

[0114
FIND TV set troubles in minutes from that

great book, The Principles of TV Receiver
Servicing, 10/6; all book houses and radio
wholesalers.-If not in stock. from Secretary,
I.P.R.E., 32, Kidmore Rd., Caversham, Read-
ing Berks. [0089

STUDY radio, television and electronics with
the world's largest home study organisa-

tion; Brit.I.R.E.; City & Guilds; R.I.E.B.,
etc., also practical courses with equipment; all
books supplied.-Write for free prospectus. stat-
ing subject, to I.C.S. (Dept. 442). Intertext
House, Parkgate Rd., London, S.W.11. 10032

WANTED
Sales Representatives to call on Electronic import-
ers for USA Manufacturers of components,
accessories and complete units for the consumer.
industrial and broadcast markets. Write complete
resume to:

ROBURN AGENCIES INC.
433 Greenwich St., NEW YORK, USA

THE INCORPORATED PRACTITIONERS IN
RADIO AND ELECTRONICS (I.P.R.), Ltd.,

membership conditions booklet 1/, sample copy
of I.P.R.E. official journal 2/- post free.-
Secretary, 32, Kidmore Rd., Caversham. Read-
ing, Berks.
RADIO Officers see the world. Immediatea8te

sea-going appointments; our many recent
successes provide additional trainee vacancies
during 1963; day and boarding students, grants
and scholarships available; stamp for prospec-
tus.-Wireless College, Colwyn Bay. [0018

BECOME
" Technically Qualified " in your

spare time, guaranteed diploma and exam.
home -study courses in radio, TV, servicing
and maintenance. R.T.E.B., City and Guilds,
etc.; highly informative 120 -page Guide-free!
-Chambers College (Dept. 433), 148, Holborn,
London, E.C.1. [0013

P.M.G.
Certificates, City & Guilds examina-

tions, Brit. I.R.E.. also many non -examina-
tion courses, with radio, TV and electronics;
study at home with world-famous I.C.S.-Write
for free prospectus, stating subject, to Inter-
national Correspondence Schools (Dept. 522),
Intertext House, Parkgate Rd., London, S.W.11.

[0036
M.I.Mech.E.. A,M.Brit.I.R.E., City &

rx Guilds, G.C.E.. etc., bring high pay and
security. " No Pass-No Fee " terms; over 90%
successes.-For details of exams. and courses
in all branches of engineering, building, elec-
tronics, etc., write for 148 -page Handbook-
free.-B.I.E.T. (Dept. 387B), 29, Wright's
Lane, London, W.S.
"ILIOW and Why " of Radio and Electronics

Al made easy by a new, no -maths Practical
way Postal Instructions based on hosts of ex-
periments and equipment buildings carried out
at home. New Courses bring enjoyment as well
as knowledge of this fascinating subject.-Free
Rbreoacdhiunrge from Dept W.W.122, Radiostructor.

V and Radio-A.M.Brit.I.R.E., City
[0240and

Guilds R.T.E.B. Cert., etc., on " No Pass
-No Fee " terms, over 95% successes.-For
details of exams. and home training courses
(including practical apparatus) in all branche
of radio, TV and electronics, write for 148 -
page Handbook-free-B.I.E.T. (Dept. 397A).
29, Wright's Lane, London, W.8. [0016

PATENTS

THE proprietor of British Patent No. 832480,
entitled " Tracking System," offers same

for license or otherwise to ensure practical
working in Great Britain.-Inquiries to Singer.
Stern & Carlbera 140, So. Dearborn St.,
Chicago 3 Illinois. U.S.A. 12445

BOOKS

" ADVANCED Theory of Waveguides." By L.
!II Lewin. Sets out various methods of treat -

'n g problems arising in work on this complex
subject. The author has selected for discussion
a number of topics as representative of the field
in which the centimetre -wave engineer is en-
gaged. many of the examples being concerned
with the rectangular waveguides. 30/- net from
all booksellers. By post 31/- from Iliffe Books
Ltd.. Dorset House. Stamford St.. London.
S.E.1

PADGETTS RADIO STORE
ARMY SET TYPE 19. MARK III.
Complete with two 6K8, four 6K7, one
6B8G, and one 6V6 valves. The receiver
side is complete in every way, including
the panel meter. The valves and a few
parts in the ' B ' set have been removed.
The set in very clean inside but has a
soiled case.
We are offering a first-class Receiver
at the special price of 32/., carriage
I0/-, two sets for 60/-, carr. IS/-.
Set of spare valves for your 19 set. One
6K8, one 6K7, one 6V6, one 807. Tested
100% 10/- per set. Post paid.
Speakers Ex. T.V. Sets. Rola, 6 x 4ins. 6/6.
R. and A. 61 round 4/9, post paid. Perfect
condition.

OLD TOWN HALL
KNOWLER HILL

LIVERSEDGE YORKS
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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

PANEL

METERS

BY

E.I.R.
A LARGE RANGE OF STANDARD
CAL1BRATIONSOF A.C.&O.C.VOLTMETERS,
AMMETERS, MILLIAMMETERS AND MICRO
AMMETERS ALWAYS AVAILABLE FROM

STOCK.
PROTOIYPES AT SHORTEST NOTICE AND

COMPETITIVE PRICES

E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel LAD 4168

RADIO AMATEURS HANDBOOK

1963 EDITION 36/ -
By A.R.R L. Postage 2.3

Amateur Radio Handbook. By R.S.G.B.
Postage 2;3. 34; -
Principles and Practice of Radar, new
ed. by Boulding. Postage 2/6. 80/ -
Beginners' Guide to T.V., new edition.
Postage 9d. 8/6
More About LouCspeakers, by Briggs.
Postage II-. 8/6
Modern Transistor Circuits for Beginners
by Sinclair. Postage 6d, 7/6
Radio Amateur Operators Handbook,
new ed. by Data. Postage 6d. 4/6
British Transistor Directory, by Bradley.
Postage 9d. 8/6
T.V. Fault Finding, by Data. Postage 6d. 5/ -
Radio Data Reference Book, by R.S.G.B.
Postage 1/-. 12/6
T.V. Engineers Pocket Book, by Hawker.
Postage I 12/6

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET.

LONDON, W.C.2.
(adjoining Lisle Street)

LAWSON
LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND

'00 --MICRO PINE/ ALUMINISED

75

LICHT
JUT PUT

50

25.
SIMILAR TUBE REBUILT

OR RECURRED PUT NOT
RESCREENED

BRILLIANCE CONTROL -OP -

EXPRESS PASSENGER
TRAIN SERV CE
Our service is country wide and
whether you live in the Outer
Hebrides, or at No. 10, we can
guarantee the finest and fastest
CRT service in Great Britain.

Full fitting instructions with every
tube.

LAWSON TRIBES
2, PEACHFIELD CLOSE

MALVERN, WORCS. TEL.: 2100

DIRECT REPLACEMENT
TELEVISION TUBES
12 MONTHS FULL REPLACEMENT

GUARANTEE

DESIGNED FOR
PERFORMANCE

The modern Lawson Television cubes are specially designed to
give the older types of television set very much improved
performance. Their new silver activated screens are much
brighter with better contrast, exclusive " micro fine " con-
trolled thickness aluminising gives 50 per cent, more light
output. New small anode aperture electron guns by Mullar d,
Mazda, G.E.C., Brimar, E.E., Cossor, etc., with crisp needle-
sharp definition and focus. Silicon vacuum pumping plus depth
formed cathodes giving very long life. Each tube is 100 per
cent. BRAND NEW (glass excepted) and is designed to
fit exactly as the original tube, ensuring complete accuracy
and efficiency.
FROM STOCKS OF OVER 5,000 TUBES OF EVERY MAKE
AND TYPE, WE CAN SUPPLY THE EXACT TUBE YOU
REQUIRE BY RETURN.

12-- L4 :10 :0
I4'- LS : 5:0

15"-17"- LS :15 :0
21-- £7 : 10 :0

CARR. & INS, 76.

Terms C.O.D. or C.W.O.
ALSO NATION WIDE

SERVICE TO THE TRAL3E

10 Gladly refunded if you
wish to return your olc
tube (excepting 12in.)

INTRODUCTION TO LAPLACE TRANSFORMS
for radio anil electronic engineers

W. D. Day, Grad I.E.E., A.M.Brif. I.R.E.
Presents the theory of the Laplace transformation in easily understood language dealing with
electrical circuits from the very first paragraph to the stage when transforms are used to
investigate transient conditions. The first part of the book is designed for home study while
the second half is designed as an introduction to more advanced texts,

32s 6d net, by post 33s 6d from leading boolesellery
ILIFFE Books Ltd

DORSET HOUSE, STAMFORD STREET, LONDON, 5E1

" ECOND Thoughts on Radio Theory." By
0 Cathode Ray of " Wireless World." Forty-

four articles reprinted from popular " Wireless
World " series, in which the author examines
various aspects of elementary radio science.
explains them clearly, and shows that there
may be more behind them than is apparent
from the usual text -book. This volume deals
with basic ideas; circuit elements and tech-
niques; circuit calculations; and some matters
in lighter mood. An entertaining and helpful
text -book for the student, refresher course for
the engineer and reference book for all com-
bined; 25/- net from all booksellers. By post
26/4 from Iliffe Books Ltd. Dorset House,
Stamford St., S.E.1.

" 'TELEVISION Engineering Principles and
11. Practice, Vol. III, Waveform Generation."

By S. W. Ames, B.Sc. (Hons.). A.M.I.E.E., and
D. C. Birkinshaw, M.B.E., M.A., M.I.E.E. The
third volume of a comprehensive work on the
fundamentals of television theory and prac-
tice, written primarily for the instruction of
BBC I ngineering staff. This volume gives the
pplication in television and sinusoidal, rectan-

gular, sawtooth and parabolic waves and shows
the mathematical relationship between them.
The main body of the text is devoted to the
fundamental principles of the circuits com-
monly used to generate such signals, the treat-
ment being largely descriptive in nature and
therefore less mathematical than that of the
previous volume. The work is intended to
provide a comprehensive survey of modern
television principles and practice. 30/- net
from all booksellers. By post 31/- from
Iliffe Books Ltd., Dorset House. Stamford St..
London. S.E.1.

A SACS or Nomograms." By A. Clint.
.ra Translated from the French by H. D.

Phippen and J. W. Head Most engineers have
made ,rse of nomograms at some time in their
careers, and are fully alive to the fact that
they are a very convenient tool when the same
formula has to be solved repeatedly for several
sets of variables. It is fair to say, however,
that only a small proportion of even those who
habitually employ nomograms know how to
construct them for their own use. Most of the
comparatively small literature on the subject
is written for mathematicians and is extremely
difficult for the practical engineer to compre-
hend. This book is essentially practical, and
not only demonstrates the many and varied
applications of the aim or nomogram, but
shows how even those without highly special-
ized mathematical knowledge may construct
their own charts. 35/- net from all book-
sellers. By post 36/- from Iliffe Books Ltd..
Dorset House, Stamford St., S.E 1.

RELAYS-- WE HAVE 10).000 PLAIN AND SLUGGED
WHICH WE CAN OFFER AT EXTREMELY COM-
PETITIVE PRICES TO INDUSTRIAL USERS.
Ettoutriee welcome for If ELA YS to meet your le tuire-
"e5,,- Mt.." aisle oltst,ttiott cottage mad/or current

Conioet and applied voltage.
OUR FAMOUS TRANSFORMERS. input 200/250 v.
out Ian tapped 3. 4, 5. it. n I, 10, 12, 15, 18, 20, 24.

, .. 2 amp.. 2,5 17. 11 v.,31/-. 5 a., 25,1-
. IC v.. 1 a., 3.3;6. P.1'. Si, 0-12-15-20.24-30 V

4 a. 38;6,
ACOS CRYSTAL MIC. INSERTS. I tie. dia. 8/-.
HIGH GRADE MINIATURE MAGNETIC EARPHONE,
complete with car clip, /sad. plug and socket, 7:6.
F.W. METAL RECTIFIERS. 12/0 cost, 1 a., 7413;

13'-.;L. 4 17'6; u a. 251-; is amp..
TOGGLE SWITCHES. DPDT. gig. SP lip.
MICRO SWITCHES make and bait. 513.
MAINS TRANSFORMER AND RECTIFIER riving
12 v. 1 a. D.C. output. 20w.
Ez W.D. MORSE KEYS 8/8.
1.000 NEW S.T.C. FREQ. CRYSTALS. 13,740 keh.

19,872 ke/s., 516 each. Plus 6.1. portage. Lists
singable.
W'W RHEOSTAT:. 12 v. 5 a., 4110. dia.. 10/6. 12 v.

n /6.
0-1 MIA METRE. TIC Olin. Flanged mounting,
2116. 0-5 AMP. 2in. SQUARE P.M. 17/6.
SET 11 H.S. TWIST DRILLS. 1116111. to fin. in 64th..
Pagked iti wooden 0/599, 23;6. Set 17, 15/8.
Sin. VERNIER SLIDE CALIPERS with Depth -bailee
9/- cach. With thumb adiustment 10/6.
Sin. STEEL RULES 119. ran. 2/9. Graduated

32iiils. Piths and tin.> 24in. 3/6.
PENCIL BIT SOLDERING IRONS. Latest type. Listed
19.6. Our price 17 '6. Weight) ye.
TOGGLE SWITCHES. 4 c/ne. Centre OR, 3/6.
SET of 7 B.A. Sockets 0-6 with Hen. Handle, 6/6.
SET 6 CADMIUM PLATED WHIT. O.E. Spanners.
1-1In. 11/6.

MIC. CABLE. J RM. dia. s IEVelled twin red and black
Lads. Black plastic covered. 12 yds. 7/5. Any length
available.
MULLARD TRANSISTORS. 0C710C44-0C.,15-
0CNID-0081. 8.6 each.
12 v. MINIATURE RELAYS. 1!,in. x lliu. x
Weight 0s. 2 e 0. 9/6.

ERICSSON UNISELECTOR SWITCHES
0 kink kink 511-sia, . Ii c 37/6
each. ,ipt cial Prig, f.., Qt. int l5,'..

WANTED TO BUY
STROWGER RELAYS IN ANY QUANTITY
Lists sent on request All post paid. :.:amps please.

THE

RADIO & ELECTRICAL MART
P 0 Box 9 G.P.O. Tunbridge IN:As, Kent



ii' WIRELESS WORLD AUGUST, 1963

INDEX TO ADVERTISERS

Appointments Vacant Advertisements appear on pages 103 to 107

PAGE

Acoustical Mfg. Co., Ltd. 17

Adcola Products, Ltd. 24
A.D.S. Relays, Ltd. 4. 36
Advance Components, Ltd. 14. 25, 47
Airmec, Ltd. 16A, 1613, 48
Akurate Eng. Co. 110
Alpha Radio Supply Co., Ltd. 66
Anders Electronics, Ltd. 27

A.N.T.E.X., Ltd. 37
Arcolectric Switches. Ltd. 26
Armstrong Audio 65
Audix, B. B., Ltd. 98
Avo, Ltd. 1

Bendix Corporation, The 23
Bentley Acoustical Corpn. 62
Berwick Electronics 86
Box 5184 108
Brenell Eng. Co., Ltd. 9

Britain, Chas., (Radio), Ltd. 64
British Communications Corpn., Ltd. 43
Bulgin, A. F., & Co., Ltd. Edit. 419
Hullers, Ltd. 30

Chateau Products 42

Clyne Radio, Ltd. 78. 79
C.R.E.I. (London)) 31
Crompton -Parkinson, Ltd. 18
Crystals & Components, Ltd. 94

Daly (Condensers), Ltd.
Danavox
Davies, A., & Co.
Davis, Jack (Relays). Ltd.
Daystrom, Ltd.
Dependable Radio Supplies
Direct TV Replacements
Dubilier Condenser Co. (1925), Ltd.

Edward High Vacuum Ltd.

E.I.R. Instruments, Ltd.
E.K. Electronics, Ltd.
Electrolube, Ltd.
Elektromesstechnic
Electro-Winds, Ltd.
Empire Exporting Co.
Evershed & Vignoles, Ltd.
E.M.I. Sound, Ltd.

Fenham Radio
Ferranti, Ltd.

Gardners Transformers, Ltd.
Garrard Eng. Mfg. Co., Ltd., The
Gee Bros. (Radio). Ltd.
Genoa International Fair
German Exhibition
GiMilan, R., & CO., Ltd.
Gilson, R. F., Ltd.
Gladstone Radio
Glaser, L., & Co.. Ltd.
Goodmans Industries, Ltd.
Goodwin, C. C., (Sales), Ltd.
Grampian Reproducers. Ltd.

108
38

108
40

3

109
48
10

26
111

50
36
63
48
51
48

109

67
45

29
22
83
49
44
50
38
88

108
38
50
42

PAGE

Hall Electric, Ltd. 19

Harmsworth Townley & Co. 5

Harringay Photographic Supplies, Ltd. 96
Harris Electronics (London), Ltd. 66
Harris, P. 107
Harverson Surplus Co., Ltd. 80
Henry's (Radio), Ltd. 87
Hornton's of Birmingham 77, 89
H.P. Radio Services, Ltd. 42
Hunt, A. H. (Capacitors), Ltd. 56

Hide Books Ltd. 39, 44, 86, 88
" Industrial Electronics " 20
International Correspondence Schools

63, 65, 67, 91
Irongate (M.O.), Co. 91

Jackson Bros. (London), Ltd. 28

Kolectric, Ltd. 32

Lasky's Radio, Ltd. 74. 75, 76
Lawson Tubes 111
Leak, H. J., & Co., Ltd. 61
Ledon Instruments, Ltd. 88
Levell Electronics, Ltd. 12

Lewis Radio Co. 102
Lexor Electronics, Ltd. 44
Light Soldering Developments, Ltd. 88
Linear Products, Ltd. 33
London Central Radio Stores 109
Lypns, Claude, Ltd. Cover it, 8

Mailplain 90
Malvyn Eng. Co., Ltd. 110
Marconi's Wireless Telegraph Co., Ltd. 57, 58
Measuring Instruments (Pullin), Ltd. 46
Mills, W. 89
Modern Book Co. 96
Modern Electrics (Retail), Ltd. 46
Morhan Exporting Corpn. 6
Moss Watson Co. 110
M.R. Supplies, Ltd. 46
Mullard, Ltd. 54
Multicore Solders, Ltd. Cover iv
Muititone Electric Co.. Ltd. 11

Newmarket Transistors, Ltd. 2
Nombrex, Ltd. 32

Oddie Bradbury & Cull. Ltd. 98

Padgetts Radio Stores
Partridge Transformers, Ltd.
P.C. Radio, Ltd.
Pembridge College of Electronics
Pinnacle Electronic Products, Ltd.
Plastronics, Ltd.
Post Radio Supplies
Proops Bros., Ltd.
Pye Telecommunications, Ltd.

Quartz Crystal Co., Ltd.

110
102
95
35
15
44

111
84
55

98

PAGE

Racal Instruments, Ltd. 41
Radford Electronics, Ltd. 24
Radio & Electrical Mart 111
Radio & T.V. Components (Acton). Ltd. 93
Radio Clearance. Ltd. 99
Radiocentre, The 110
Radio Component Specialists 68, 69
Radio Exchange Co., The 102
Radiospares, Ltd. 98
Radiostructor 31, 91
Radio Supply (M/c), Ltd. 70, 71
Rank Cintel, Ltd. 21
Rathdown Industries, Ltd. 40
Roburn Agency Inc. 110
Rollet, H.. & Co., Ltd. 110

Samsons (Electronics), Ltd. 82. 98
Salford Elec. Inst. Co.. Ltd. 34
Scientific Products 98
Service Trading Co. 96. 97
Sinclair Electronics 92
Sifam Electrical Instrument Co., Ltd. 110
Smith. H. L., & Co., Ltd.
Smith. G. W. (Radio), Ltd.

89. 10881

Southern Radio Supply. Ltd. 108
Sovirel 16
S.P.S. International, Ltd. 7
Specialist Switches. Ltd. 33
Stamford, A. L. 110
Stern Radio. Ltd. & Premier Radio Co. 72. 73
St. Johns Radio
Stratton & Co., Ltd. Cover iii
Sutton Electronics 110

Tannoy. Ltd. 110
Technical Trading Co. 86
Telcon Metals, Ltd. 34
Telegraph Condenser Co Ltd. 60
Telemechanics, Ltd. 30
Telequipment, Ltd. 52
Thompson. A. J. 96
T.R.S. Radio 62

Universal Book Co. 111

Vacuum Electronics. Ltd. 40
Valradio. Ltd. 38
Vitality Bulbs. Ltd. 48
Vortexion. Ltd

Watts, Cecil E.
Webb's Radio
Webber, R. A., Ltd.
Weymouth Radio Mfg. Co.. Ltd.. The
Wharfedale Wireless Works, Ltd. ......
White, S. S., Dental Co. (G.B.), Ltd. ..
Whiteley Electrical Radio Co., Ltd.
Wilkinson, L. (Croydon), Ltd.
Winston Electronics
Wirecomp Electronics

Z. & I. Aero Service, Ltd.

59

108
109

5C

28
37
35
13
67
50
85

100. 101

Printed in Great. Britain for the Publishers, IL.. ELECTRICAL PUBLICATIONS LTD., Dorset House, Stamford Bt. London, 5.8.1, by CoatiwaLL PRESS LTD., Paris Garden, London,
Wfreless World can be obtained abroad from the following: AUSTRALIA and Now Zescsso: Gordon & Uoleb, Ltd. InotA: A. H. Wheeler & CO. CREAM,: The Wm,

Dawson Subscription Service, Ltd.; Gordon & Unlck. Ltd. ISOUTEI AFRICA: Central News Agency, Ltd.; William Dawson & Sons (B.A.), Ltd. UNITED STATES: Eastern News Co.,
306 West 11th Street New bort



AUGUST, 1963 Wireless World

Model -960- Fully Transistorise<
H7 Communications receiver
Six ranges. 480 kw s to 30 Mc s
High performance and invaluable for
mobile and other applications where
no mains supply exists. Self-
co.itained except for aerial.

Model "770R" Very High Fr
quency receiver. covering fro
19 Mc s to 165 Mc s in six ranges.
Accepts AM, FM and Ctrs'. High
sensit vity. fine control, thoroughly
reliable

Model '7705" Extra High Fre-
quency receiver. with coverage
from 500 Mc s to 1000 Mc s. Coarse
and fine tuning controls permit
excellent frequency resolution.
High performance and possesses
many special features.

THERE'S

AN

YSTON
COMMUNICATIONS

RECEIVER
FOR ANY log

FREQUENCY

BETWEEN

10 kc/s
and

1,000 M/cs

PPoDu"rs

EITYS,11):N1

Model "7700 " Ultra High
Frequency receiver, covering
from 150 Mc's to 500 Mc's. Excel

nt performance throughout and
uitable for receiving either FM or

AM signals.

Model "880;2" High Stability
HF receiver. Superb specification
and performance, as necessary to
meet professional requirements.
Range 500 kt.s to 30 Mc s. Setting
accuracy within 500 c.s. Combines
the advantages of crystal control
with continuous tuning.

Model "850 2- General Purpose
LF MF receiver. Six ranges give
a coverage of 10 kc s to 600 kc's.
Full communications facilities and
suitable for all climates.

Please write for full Technical Specification to the Manufacturers

STRATTON & CO. LTD., BIRMINGHAM, 31
Telephone : PRIorq 2231/4 TELEX: 33708.
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ERSIN

Easy to find in the tool box-simple to use,
The new Multicore dispenser will stand
up or lay on the bench without rolling off.
The solder is in a continuous coil which
can be used direct from the handy dis-
penser-in fact, it is virtually a third hand
for those tricky soldering jobs. Containing
15 feet 5 -core 18 S.W.G. Ersin Multicore
Savbit alloy-the world-famous copper -
loaded alloy that saves
the soldering iron bit.

Savbit
for Factories

Ersin Multi -
core Savbit
Type 1 alloy
containing 5
Cores of non -corrosive
flux is supplied to factories
at bulk prices on 7 lb. reels.
16 and 18 s.w.g. are the
diameters most suitable
for the majority of solder-
ing processes. Supplies
are also available on 1 lb.
reels.

Savbit
for the
Small User

The Size 1
Carton con-
tains approxi-
mately 45 ft. of
18 s.w.g. SAVB!T. It is
also supplied in 14 s.w.g.
and 16 s.w.g. Obtainable
from radio and electrical
stores. Ersin Multicore
5 -core Solder is also
supplied in 4 specifica-
tions of Standard Tin/
Lead alloys. Price 5/- each
(subject).

Bib Recording
Tape Splicer

Gives a professional
touch-A handy precision
tool allows quick and
accurate editing-no wast-
age or post -editing clicks.
Can be mounted direct on
the tape deck. It uses all
your odd lengths of tape.
18/6 each (subject).

Bib
Wire Stripper
and Cutter

This 3 -in -1 tool strips
insulation without nicking
the wire, cuts wire cleanly
and splits extruded plastic
twin flex. Adjustable to
most wire thicknesses.
3/6 each (subject).

NEW ERSIN MULTICORE SOLDER...
...with 50% less flux-the new ERSIN type 362P with the exclusive agent
Pentacol. Retains the non -corrosive qualities of Ersin Flux type 362, but
extra rapid spread is promoted-less fumes liberated-less flux residue-
more joints per length of solder wire.

MULTICORE SOLDERS LIMITED, MULTICORE WORKS
HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)

\s_
CH MS10


