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COLOUR BRINKMANSHIP
FOR a long time now colour television in this
country has been in the doldrums. Those who want
,to get under way and who expected a wind from the
Television Advisory Committee's Report were dis-
appointed, but they have recently received what in
nautical language might be termed a puff from an
unexpected quarter.

The T.A.C. Report (May, 1960) said, amongst
other things : " . . . we are of the opinion that
present technical and economic limitations make it
undesirable to introduce a colour television system
in the near future," and that " any decision with
regard to the introduction of colour must follow a
decision on line standards."

The Director -General of the B.B.C. in a speech
to the Radio and Television Retailers' Association
in London (October 25th, 1960) said : " We in the
B.B.C. are ready and very eager to proceed with a
small compatible colour service within the frame-
work of our existing programme in Band I on 405 -
lines, without waiting for a decision on whether
there is to be a future move to 625 -lines in Bands
IV and V . . . to wait for colour on 625 -lines means
that there will be no colour for a national audience
for something like another ten years-and that, after
the development work the B.B.C. has done during
the past six years, would be most regrettable."

All very confusing and reminiscent of the ancient
battle in which " those behind cried ' Forward,' and
those before cried ' Back '." At least that is how it
must appear to the layman who is confronted with
such contradictory statements. But he should
understand the feelings of the D. -G. His engineers
have produced for him a beautiful toy. No one who
has seen recent B.B.C. colour transmissions on a
good colour receiver in any of the industry's research
laboratories will deny that they are superb. Natur-
ally he wishes to share his pleasure with others; the
more the merrier, and the sooner the better. It may
seem a small favour to ask of the P.M.G. that he
should give permission to take the out -of -hours
experimental transmissions which the B.B.C. has
been putting out regularly for years, double their
duration and include them in regular broadcasting
hours: a start would have been made. A start of
what? Not of colour television; that was made by
the B.B.C. nearly six years ago. The start of a
service, and we should be over the brink.

Once a service is started anything may happen.
The public may cold -shoulder it on the score of
cost, or a few Joneses may set the pace, and industry
may be inundated with orders from their neighbours
before it is in a position to meet the demand. If it
decides to supply the die will have been cast and
the pattern will be difficult to change.

Six years ago the Americans took the plunge and
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committed themselves to the N.T.S.C. system which,
with the shadow -mask three -gun tube and with com-
petent handling, is capable of giving superb results,
but which failed to fulfil in the field the high promise
of its sponsors. As a result of the American experi-
ence significant improvements have been made in
receiver stability and reliability, but the three -gun
shadow -mask picture tube, to the characteristics of
which the N.T.S.C. system is tailored, is costly and
likely to remain so. More important, the formula-
tion of colour information in the signal has been
compromised in its favour to produce an improved,
though still not technically perfect, overall system
performance. In so doing, difficulties have been
placed in the way of the development of alternative
and cheaper display tubes. These difficulties are
not insuperable, as the article on a single -gun beam -
indexing tube, which starts in this issue, will show,
but a strong case can be made'. for complete in-
dependence of brightness and colour information to
give more freedom for possible future developments.
In other respects the N.T.S.C. standards were a
masterpiece of ingenuity and the basic concepts
leading to compatibility with ordinary black -and -
white television will no doubt be retained in any
future standardization.

At the moment the shadow -mask three -gun tube
undoubtedly leads the field, but it is being strongly
challenged by single -gun tubes' of various types
which are cheaper to produce, and if proved and
adopted could help to remove the present obstacles
of high first cost and maintenance. In the running
are electro-luminescent and eidophor (oil film light
gate) methods, and there may be as yet unknown
outsiders working their way up towards the leaders.

On the present showing the B.B.C. has undoubt-
edly backed a winner in the shadow -mask tube,
which even removes the lininess from the 405 stan-
dard! But it has also made sure of success by giving
it the N.T.S.C. track to run on; other promising
runners have at times found the going a little hard.
The B.B.C.'s proper function is to provide and
maintain the track, not the horses, and the choice of
going will be the privilege and the duty of the Post-
master General after hearing the advice of the
Pilkington Committee. They have called for evi-
dence and it is now up to industry to bring out all
those promising ideas on which  they have been
working for so long, so that their requirements may
be taken into account in arriving at colour standards
which are fair to all, and will endure.

" N.T.S.C. Colour Information," by E. L. C. White. Wireless
World, February, 1957.

" An Alternative Colour TV System," by E. J. Gargini,
Wireless World, August. 1957.

" Single -Gun v. Three -gun Tubes: Their Influence on
Colour Receiver Design," by R. N. Jackson, Journal of the
Television Society, April -June, 1960.
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Beam Indexing Tubes
1.-AN ALTERNATIVE TO THE SHADOW -MASK PRINCIPLE FOR COLOUR TELEVISION DISPLAYS

By IAN MACWHIRTER,* A.M.I.E.E.

The deficiencies of the shadow -mask colour display tube are outlined and
proposals are made for the design of a tube which is completely free from
these deficiencies. It is shown that the N.T.S.C. type of colour television
signal is not suitable for direct application to the new tube and means are
described for transforming the N. T.S. C. signal into a suitable form. The
problems of synchronizing the Colour signal with the instantaneous beam
position are discussed and various solutions are suggested.

Comments are made on the advisability of modifying the formulation of the
N.T.S.C. type of signal into a form better suited to the new display.

THE Television Advisory Committee has made
no specific recommendations to the Postmaster
General in connection with colour television stan-
dards.' Potential manufacturers of colour display
tubes now have an opportunity for investigation of
the usefulness of display tubes other than the shadow -
mask tube. It is clear that had the early introduc-
tion of a public colour television service been recom-
mended in the United Kingdom, the manufacturers
of colour receivers would almost certainly have had
to use a three -gun shadow -mask cathode ray tube.
This tube, pioneered by R.C.A., has now been
engineered to a standard with which all new develop-
ments in single unit colour display tubes will be
compared. There are, however, operational short-
comings which are well known and can be briefly
stated as follows: -

1. Only a small percentage of beam current
reaches the phosphor because of shadow -mask
trapping. Result: the maximum useful high -light
brightness is limited to some 20ft. lamberts.

2. Because the phosphors have unequal efficien-
cies and because cathode ray tube guns have power -
law characteristics, it is not easy to match the three
guns in operating conditions. Result: the grey
scale requires critical adjustment.

3(a). Each of the three beams must be individually
aligned to excite the appropriate phosphor dots
exclusively and completely. Result: incorrect
purity adjustment will cause a colour shade in the
picture both in brightness and in hue.

3(b). The three beams must converge on to one
trio of phosphor dots. Failure of this requirement
will cause colour fringing around the boundaries
of picture components quite independently of the
three differential driving voltages applied to the
tube.

*Associated Electrical Industries, Ltd.
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Fig. I. Enlarged section of screen showing vertical
phosphor strips.

4. Presently available tubes have a deflection
angle limited to some 70°. Result: the tube is signi-
ficantly more bulky than a 110° black and white
tube of similar screen area.

A fundamental drawback is that the three -gun
shadow -mask tube is difficult and expensive to make.
Moreover, the tube must be used with a variety of
magnets for convergence, beam -positioning and
field purity, all of which help to increase receiver
costs.

Proposed Solution. All four operational draw-
backs may be obviated with the use of a single -
gun tube whose beam can scan sequentially a series
of tricolour phosphor strips; such strips may be
arranged either horizontally or vertically, but this
discussion relates primarily to tubes with vertical
phosphor strips.2.3 A steady beam current will
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produce equal current excitation of the three phos-
phor strips during scanning and it is a fundamental
requirement of this type of tube that the relative
efficiencies of the phosphors should be balanced, so
that white light is produced for a steady beam
current. Small errors in the white point may
conveniently be adjusted by means of external
colour -correction filters.

The inevitable decrease in brightness caused by
the balancing of the phosphor efficiencies, mainly
in the green, can be alleviated if an elliptical spot
is used whose minor axis is no greater than the width
of a phosphor strip, and whose major axis is such
that the scanning lines almost touch, i.e., satisfy
the conditions for a " flat field." The brightness
of a tube with such a gun can be as good as a modern
black and white tube.

Fig. 1 is a drawing of a cutaway portion of the
screen of such a tube, but the phosphor strips need
not necessarily be contiguous as shown. It is of
some importance that should the beam " spread "
with increasing video drive, the intended excitation
of, say, one primary should not be accompanied
by unwanted partial excitation of the other two
primaries.

Ideally, there should be a sufficient number of
colour phosphor triplets such that the highest
frequency component of the video luminance signal
would be unable to excite less than one complete
triplet of colour phosphors; it is axiomatic, then,

(a)

VIDEO DRIVE FROM
RECEIVER DEMODULATOR

R G B

EQUAL VIDEO INPUT FROM.
RECEIVER DEMODULATORS

( b)

E.H.T.

E.H.T.

LINE & FRAME
TI MEBASES

BEAM POSIT ION
FINDER

LINE & FRAME
TIMEBASES

SYNCHRONIZING
DEVICE

that the average eye would be unable to resolve the
individual colour strips at a normal viewing distance.
In other words, a normal video signal applied to the
tube would appear as a black and white picture,
free from purity, convergence and electron -gun
differential contrast characteristics. In practice,
however, the use of a coarse strip structure appears
to simplify some of the circuitry to be described
later, and the number of triplets is chosen by a
compromise.

In order to show a colour picture, it is necessary
that the beam current should be excited with voltages
proportional to the colour signal when it is passing
over the appropriate colour phosphor. This
implies that an indicating or index mechanism is
necessary to seek out the instantaneous horizontal
position of the beam and to switch on, or " gate,"
the appropriate colour signal: red, green or blue.

At this stage it is useful to make a comparison
between the relative complexities of the following
displays, a black and white, a single -gun strip
phosphor and a three -gun shadow -mask. Fig. 2
illustrates this comparison. It should be appreciated
that the fundamental difference between the three -
gun shadow -mask display and the single -gun beam
indexing display is that the former requires a three -
stimuli, simultaneous -colour signal, whereas the
latter requires a three -stimuli, dot -sequential signal.

The use of a beam position indexing mechanism
in a colour receiver creates great problems and
some time must now be spent in understanding them.

As an introduction to this, it would be as well to
see how a typical band shared colour television
signal is matched by the requirements of the three -
gun shadow -mask display and by a " beam position
indexing " display.

A typical colour signal, e.g., the N.T.S.C. signal,
consists of two parts: (i) a wide -band black and white,
or luminance, signal Ey' and (ii) two bandwidth -
limited components proportional to monochromatic
colour minus luminance, a(EiRlY - Er'), b(E1B/Y -
Er') which doubly modulate a carrier in balanced

BEAM SHIFT
KAGNET

WHITE POINT
ADJUSTERS

STATIC AND DYNAMIC
CONVERGENCE MAGNETS

MUMETAL
PURITY
MAGNET

G B R

EQUAL V DEO INPUTS FROM
RECEIVER DEMODULATORS

(c)

LINE & FRAME
TIMEBASES

Fig. 2. Basic elements of (a) a black and white display, (b) a single -gun beam sensing display, (c) a shadow -mask display.
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modulators, and these constitute the chrominance
signal.' (The carrier of single frequency is divided
into two orthogonal components, i.e., a quarter of
a cycle apart, before the modulators). The composi-
tion of the luminance signal Ey' is of some impor-
tance; starting with three suitable reproducing
primaries, the amounts of red, green and blue are
proportioned according to their relative contributions
to luminance, which give rise to the visual sensation
of brightness. This is because the colour difference
channels are scaled so that they contribute nothing
to brightness; this brightness reproduction is left
entirely to the luminance signal. For N.T.S.C.

WHITE POINT GAIN E.H.T.
ADJUSTMENTS

B

THREE
ADDERS

Ey =0.594 + 0304+ Oil Et

(ER -ET)

(ER -Er)

(ER+ -Ey)
FROM RECEIVER
DEMODULATORS

Fig. 3. In a typical display, GG = GB = 0.7GB, but
may vary with different phosphor conversion efficiencies.

primaries and for a normalizing white of 6,500°K,
Ey' = 0.30 E1,/,Y 0.59E1/Y + 0.11E1 /Y.

The colour difference signals (Elit/Y- Er'), (E1./Y -
Er') and the derived (E1./Y - Er') when added
to the luminance signal Ey', produce colour signals
for the display.'

Fig. 3 shows a three -gun shadow -mask display
and the associated driving voltages derived from a
colour signal proportioned to N.T.S.C. specifica-
tions.

If colour difference signals only are applied to
the display, their relative contributions to luminance
will be:

Y, = 0.30 (Eli/iY - Er')

Yo = 0.59 (E1(11" - Er')

YB = 0.11 (EiBlv - Ey)

;Not./ = = 0.30 E1/Y -I- 0.59

0.11 eh/ - 1.0 Ey' =0
i.e., the colour difference signals themselves do not

4

contribute to luminance changes (in a linear system).
Therefore, the relative gains in the chrominance
channels of the receiver may be proportioned so
that an interfering signal present on all three colour
difference signals will produce changes only in
chromaticity of the display, i.e., constant luminance
operation can be achieved. These necessary changes
in relative gains are recognized in the formulation
of the N.T.S.C. signal.

From the foregoing it will be appreciated that
the three -gun shadow -mask tube is well matched
to the N.T.S.C. colour signal.

Fig. 4 shows a single -gun beam indexing display
and its associated driving voltages from which it
will be seen that the N.T.S.C. simultaneous colour
signal is transformed into a dot sequential signal
by means of gate circuits. Again the display exhibits
constant luminance but the three gate circuits must
either be very linear in order to preserve the inherent
perfect grey scale of the single gun tube or they must
gate colour difference signals.5. 6

The composition of the luminance signal which
results in the smallest voltage swings in the colour
difference gates, has equal weightings by red, green
and blue.

/yThus EL' = 1/y
-1-E1 + tBh,

.
a

From this it is possible to predict the maximum
excursion of the colour difference signals, and how
these are matched to the permissible amplitude
swing of the video signals in the gates for linear
operation. If a saturated primary colour is trans-
mitted, e.g., blue, then E,' = since EVY = ElY

=0 and El/Y = 1, .. (E1/Y - EL) = 1 - =
0.67. Now let the complementary colour yellow,
be transmitted then

EL' = since EVY = El /Y = 1 and EI/Y = 0

(Ell" - EL) = 0 - I = -0.67.
Thus the peak excursion of the (El: - EL)

signal is from + 0.67 to - 0.67 = 1.33. Because
of the composition of the luminance signal, the peak
excursion of all three colour difference signals is
33% greater than for single primary signals. This
means that the gates must be designed to accept
this increase in voltage swing. However, small
differential contrast errors will not be objectionable
since, for neutrals, the colour difference signals
vanish.

A better use of the display tube would be one in
which the chrominance signal is applied directly
to the tube and so allows the sequential scanning
of the colour phosphors to " gate ' the chrominance
signal at the appropriate time intervals.' Assuming
that the line scanning is linear and that the phosphor
strips are of equal width, the separation of vector
components of the chrominance signal should be
equi-angular rather than that of the N.T.S.C.
signal formulations. A suitable chrominance vector
signal is shown in Fig. 5, and superimposed is the
N.T.S.C. chrominance signal which has been
merely redrawn with three vector components.

Two points arise from this new chrominance vector.
1. The angular rotation, i.e., colour switching

frequency, is decided by the number of phosphor
strips on the screen. This frequency should be a
little higher than the sub -carrier (if the visibility of
the strip structure is not to be objectionable at a
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Fig. 4. Essential
indexing display.

normal viewing distance), and it will vary if the
line sweep is non-linear, or if the amplitude of the
line sweep changes. Means must therefore be
provided for synchronizing the new chrominance
vector to the colour switching rate.

2. The vectors are shown as having equal
amplitudes and the reason for this may not be
immediately obvious. It will be recalled that in the
design of a three -gun shadow -mask receiver, the
gains in the colour channels (either in the three
demodulators or in subsequent amplifiers) are such
as to achieve constant luminance and the relative
amplitudes of the transmitted colour vectors match
the receiver requirements. Now the three " demodu-
lators " of the single -gun display are made by the
screen structure itself and although the relative
" gains," or conversion efficiencies, of the three
phosphors may be adjusted so that an interfering
signal in the band shared channel will appear with
minimum luminance disturbance, the colour of the
screen will no longer be white. Because the screen
must show white when an unmodulated beam scans
it, it is not possible to change the " gains " of the
single -gun " demodulator?." Therefore an equi-
amplitude chrominance vector is necessary.

In order to complement this equi-angular, equi
amplitude chrominance signal, a luminance corn-

iEt/y L Eriv ,E1/yponent of the form EL, a -T-

is required to provide the residual drive signals,
' /E1/ E1' Y, El Y. (This composition also happens

to satisfy the requirement giving the smallest
voltage swings in the colour -difference gate circuits.)

It should now be clear that, unlike the three -gun
shadow -mask display, the single -gun beam indexing
tube when screened with phosphors of balanced
efficiency is not at all well matched for direct use
with the N.T.S.C. formulated signals. Even if the
widths and spacings of the three phosphor strips

elements of a single -gun beam
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were made to match the non equi-angular spacings
of the N.T.S.C. chrominance vectors, both constant
luminance operation would remain unachievable
and there would be incorrect colour rendering.

It is possible to transform the N.T.S.C. luminance
and chrominance components into a form suitable
for a single -gun display and also permit constant
luminance operation to be achieved.8 (In practice,
however, certain simplifications which do not give
an exact transformation may be justified on the
grounds of economy, even though the resulting
colour reproduction will not be exact.)

Now the N.T.S.C. luminance signal is weighted
according to the relative luminosities of the specified
primaries, i.e.,

- 0.30EUY + 0.59E11v + 0.11EllY

but for the single -gun beam indicating tube, the
required luminance signal EL' is given by

E,' = -1E11Y + 1E11V.
0

The difference (EL' - Er') vanishes for a neutral
colour, i.e., EL' = Ey'

(EL' - Er') = - Er') + 3(EIF/7 -

- Er')
From the N.T.S.C. colour signal formulation,

(E1(11" - Ey') =-- - 0.51 (Eiy - Ey') -
0.19 (E11" -

(EL' - Er') = 0.33 (Einiv - Er') +

0.33 (ElBlv -Er') - 0.51 (E1R/Y - Er') -

0.19 (El/Y- Er')

0.16 (EL:try - Er') + 0.26 (E11: - Er')

E,' = Ey' + 0.16 (E11" - Er') + 0.26 (Eliv - Er')
Rewriting this in terms of N.T.S.C. colour difference
signal weightings,

EL' = Ey' + 0.18

I r''.
E1 T

3 G(sYmm)

(El/Y - Ey')
R

1.14

0.63 Ep(N.T.S.C.)

ETR(symm)

(Eriy - Ey')
0.58 B

2.03

105; 12°

REFERENCE AXIS

0-45 EBON.S.L)

1190

i EB(symm)

0.59 EG(N.T.S.C.)

Fig. 5. Equi-angle and N.T.S. C. chrominance vectors.
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{(e,-E,; )

ioe-
(a)

oe7(ER- Ey )

22°

(E1G-ED rose(E9-E)

( b)

°n(El- E; )

i(Es- Er)

co.49(E9-E0

Fig. 6(a). Transformation of equi-angle vectors to two-
colour difference vectors, (b) Orthogonal N.T.S.C.
chrominance vectors.

i.e., the correcting signal (E,' - Er') which must
be added to (Ey') can be derived by demodulating
the N.T.S.C. chrominance signal with a gain of
V0.182 + 0.53' = 0.56 and at an angle of

' 0.18
tan -= 19° i.e., 0.56 L 19°.

0.53
It is of interest to note that the luminance correct-

ing signal is derived directly from the two colour
difference chrominance components which have
been band limited. These components, i.e. (EL' -
Er') in no way impair luminance detail since, during
an achromatic transition in picture information,

- Ey') = 0 and the transition is described
by (Er') only.

The N.T.S.C. chrominance signal can be trans-
formed into an equi-angle, equi-amplitude signal
and Fig. 6 (a) shows the redrawing of the required
symmetrical vectors into two colour difference
vectors. In order to facilitate this transformation,
a signal ( - *Er') has been added to each vector.

These should be compared with the available
N.T.S.C. colour difference vectors in Fig. 7, from
which it will be seen that whilst the (Elh' - Er')
vector is greatly increased in amplitude, the (E11RY -
Er') vector is slightly reduced. In addition, the
new vectors are no longer orthogonal, but are
separated by an angle of 93°.

This vector transformation is conveniently accom-
plished with an amplifier whose gain is varied with
the second harmonic of sub -carrier frequency,
(w°). Let the gain G = acos(2coct + 0) and the
input signal be E, = b cos (wet + 0). Then output =
GE, = abcos (2 wet + 0) cos ( wct 0).

ab= -{ cos (3coct + 0 + + cos (wet + 0 - 0)}
Filtering out all components above (w,),

6

/I,
0.87(EiTk- E;)

0.88 (E;71 Ey')

930
0.49 ( EB- E;)

P4
2 cos (cuct + - 0)

ots(E9-E')

Fig. 7. Transformation of N.T.S.C. colour difference
vectors.

output = -ab
cos (wet + - 0). Clearly, this

2
includes the input signal with a reversed phase
sequence (-0), and this may be added in a suitable
proportion to the unmodified N.T.S.C. chrominance
signal, see Fig. 7. It is suggested that this proportion
and the phase (0) of the frequency -doubled sub -
carrier be adjusted when observing the output
signal on a calibrated vectorscope. A suitable
test signal consists of colour bars containing primaries,
complementaries and a neutral. In practice it has
been found possible to set the vector angles to within
2 or 3 degrees of their correct value.

It will be appreciated that a beam indexing display
when used with a N.T.S.C. type of signal needs to
have rather complex signal translation apparatus
in order to give correct colour rendition. There
is, however, a further colour error for which correc-
tion should be provided. Fig. 8(a) shows a dia-
grammatic section of a typical beam indexing tube
screen and a chrominance signal corresponding to
a saturated blue field (the luminance value of the
blue field is not considered here). Clearly, there
will be considerable excitation of the adjoining
red and green phosphors, and this will cause de -
saturation of the intended pure blue light. Although
this defect does not cause serious distortion of
pastel colours, the loss of saturation on highly
coloured objects is rather objectionable and correction
for this can take one of three forms.

Fig. 8. (a) De -saturation of pure blue field. (b) Effect
of adding 2nd harmonic term.
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(i) The phosphor strips may be spaced with inert
bands between adjacent colours, so that the conduc-
tion angle of the phosphors will be reduced.

(ii) The conduction angle can be reduced elec-
trically by deducting from the luminance signal
a signal proportional to chrominance carrier ampli-
tude.9 This idea is based on the fact that whilst
the phase of the chrominance signal is proportional
to saturation. An envelope detector will generate
a signal proportional to saturation only, and this
can be used to control the luminance amplitude.
The inevitable decrease in brightness can be corrected
by an increase in the gain of the chrominance channel.

(iii) The most satisfactory method for saturation
correction requires the use of a second harmonic
chrominance component which is added to the original
chrominance signal". In Fig. 8(b) is shown the
effect of this where the added signal is of the form
a + bcos(2 cuBt ck) where (WE) is the colour switch-
ing rate.

(To be concluded)
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Silicon Carbide Transistor
NEW HIGH -TEMPERATURE DEVICE

RESEARCH scientists of the Westinghouse Elec-
tric Corporation in the United States have recently
developed a transistor capable of operating above
650 degrees Fahrenheit, a temperature higher than
the melting point of lead. The new transistor is
the first to be successfully made from silicon carbide,
a hard crystalline material which, in impure form,
is used as an abrasive in grinding wheels.

The high -temperature capabilities of the new tran-
sistor mark it as a significant advancement in the
technology of these semiconductor devices. Present-
day transistors, manufactured almost exclusively
from germanium and silicon, can operate at tempera-
tures no higher than about 200 degrees F (ger-
manium) or 400 degrees F (silicon). Germanium
and silicon transistors, however, cannot always meet
the high -temperature requirements of today's exist-
ing and planned aircraft and space vehicles. Such
applications, therefore, have furnished strong moti-
vation for the development of higher -temperature
transistors. Because of its great chemical stability
and desirable electrical properties which it retains
at elevated temperatures, silicon carbide is one of
the most promising transistor materials for extremely
high -temperature applications. Laboratory tests
show that the new silicon carbide transistor still
amplifies at 670 degrees F, and with further develop-
ment, an upper operating temperature of more than
925 degrees F should be achievable.

The new devicle is actually a " unipolar " or " field-
effect" transistor, which differs in operating prin-
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ciple from those usually made from germanium and
silicon. Such conventional transistors regulate the
flow of an electric current through them by the injec-
tion of electric charge carriers across a junction built
into the semiconductor material. The unipolar tran-
sistor, on the other hand, acts more like a valve
which opens and closes to regulate the electron flow.

The new transistors are made from exceptionally -
pure crystals about two -thousandths of an inch
thick. The necessary junction is built into the
material by exposing it to vaporized aluminium at
the white-hot temperature of 3,900 degrees F. The
aluminium atoms diffuse into the silicon carbide
crystal, changing its electrical behaviour from so-
called n -type material to p -type. The junction is
formed where thie two types meet, and the process
is controlled to an accuracy of a few millionths of
an inch.

Then, to establish the input and output terminals
of the transistor, the wafer is etched at two points
in such a way that the silicon carbide is eaten away
until the junction within the body of the crystal is
reached. Electrical connections at these two points
and to the body of the wafer complete the transistor.

A typical finished transistor is about 80 -thou-
sandths of an inch long and 40 -thousandths of an
inch wide, and the " working " area of the crystal
surface is smaller than the head of a pin. Electrical
measurements on the finished transistors show them
to give a power gain of about 60 at room tem-
peratures.
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Electronic

Telephone

Exchanges

RECENT DEVELOPMENTS

DISCUSSED AT THE I.E.E.

THE papers presented at the Institution of Elec-
trical Engineers' Conference on Electronic Tele-
phone Exchanges on November 22 and 23 were
contributed by experts from Europe, Asia and
America and covered a very wide field in consider-
able detail. They will be reprinted in full in 1961
in Part B of the Proceedings, and the following notes
are intended only as an introduction for those who
may wish to study the subject further.

Time Division
In Great Britain, feasibility studies of the design
of a completely electronic exchange have been
carried out. The studies, undertaken independently
by the Post Office and five principal manufacturers
of telephone equipment, and later by the Joint Elec-
tronic Research Committee, have resulted in the
experimental exchange shortly to be installed at
Highgate Wood, in London.

In order to provide consistency of service to
subscribers during the experimental period, a com-
plete electromechanical exchange will be installed.
If, at any time, the electronic exchange is removed
from service to allow modification, the mechanical
system will function in its place, and in fact will
remain permanently in service when the experiment
reaches its conclusion.

The electronic system employs the time -division
multiplex method of switching, each unidirectional
" highway " carrying 100 channels. Each connection
requires two antiphase channels, 2 cycle (50µ,sec)
apart, and is established by switching line and inter -
highway diode gates by means of channel pulses,
which are obtained from a channel store consisting
of a circulating delay -line of the magnetostriction
variety.

The central control equipment of the exchange
is also, in the main, composed of magnetostriction
delay -lines, which employ channel pulses to set up
and supervise the progress of calls.

The speech -path channels are amplitude -modu-
lated, the slight loss encountered during transmis-
sion through gates being made good by amplification
in the demodulator.

Permanent control information, such as directory

numbers, and transient information such as state of
line, is stored on a magnetic drum. The drum is a
magnetically coated cylinder with reading and
writing heads. In the case of the permanent
information, the writing head is normally isolated
from its amplifier, to prevent accidental mutilation
of the information. The type of permanent store
employed lends itself to modification as a service
expands.

When the design of the experimental exchange
commenced, it was thought that transistors would
restrict the transmission performance of the system
and thermionic valves and semi -conductor diodes
were chosen. It is reasonable to suppose that
advances in semiconductor research have brought
an exclusively solid-state exchange within the
bounds of possibility.

Space Division

An American experimental exchange, the Morris
Electronic Central Office, is described in a paper
by Keister, Ketchledge and Lovell. This exchange,
designed by Bell Telephone Laboratories, employs
a space -division system using gas -filled diodes as
switching elements. The diodes have a negative -
impedance characteristic which offsets loss in trans-
formers and other elements in the transmission path.

Permanent control information is stored in a
flying -spot photographic store, while transient
information is held on barrier -grid tubes.

The more important sections of the equipment
are duplicated, while fault detection and, in certain
cases, correction are automatic.

Novel facilities provided by the exchange include
of obtaining frequently called num-

bers by dialling two digits only, and of connecting
extension telephones, via the exchange, in an inter-
communication circuit.
Switching Elements used in modern space -division
systems fall broadly into two classes, electronic and
electromechanical. Representative of the electro-
mechanical switch are the reed relay, and a develop-
ment known as the " ferreed."* The reed relay
consists of contacts mounted on two metallic strips
or reeds, the whole being mounted in a sealed glass
tube. Surrounding the tube is a solenoid carrying
the control current, which magnetizes the reeds and
brings them into contact. Long life is a feature
of this type of switch. In the ferreed, the reeds
form part of a magnetic circuit, in part of which
is ferrite material. The remanence of the ferrite is
capable of maintaining closure of the contacts in
the absence of controlling current.

Electronic switches include the neon -filled diode
and the p -n -p -n junction diode. Both of these
devices have the slight negative slope to their
characteristics referred to earlier. The junction
diode requires a much lower operating voltage than
the neon diode, heat -dissipation problems with both
these devices being negligible.

Exchanges employing time -division and space -
division multiplexing are under active development
in many parts of the world, and it may reasonably
be assumed that one or more systems, both econo-
mically and technically competitive with the electro-
magnetic exchange, will have proved themselves
within a few years.

* The Ferreed-A New Switching Device. A. Feiner et al. B.S. T.J.
Vol. XXXIX. No. 1.

WIRELESS WORLD, JANUARY 1961



PHYSICAL SOCIETY EXHIBITION
MANUFACTURERS AND RESEARCH ESTABLISHMENTS EXHIBITING

THE 45th show of scientific instruments and apparatus
which has become known as the Physical Society Ex-
hibition will open at the Royal Horticultural Society's
Halls, Westminster, on January 16th for five days. This
year, however, the exhibition assumes a new official
title, the Annual Exhibition of the Institute of Physics
and the Physical Society, because of the recent amalga-
mation of the two organizations.

On a very large proportion of the 150 stands there
will be equipment of interest to radio and electronic
engineers and, as in the past, the emphasis will be on
new developments in instruments and research tech-
niques as well as on standard instruments and equip-
ment.

From 10.30 to 2.0 on the opening day admission is
limited to members of the society and the Press. On suc-
ceeding days the exhibition will be open to ticket holders

A.E.I.
Admiralty Research Estabs.
Advance Components
Airmec
Archreology and the History

of Art, Research Lab.
Avo

Baird & Tatlock
Baker, C., Instruments
Baldwin Industrial Controls
Barr & Stroud
Beck, R. & J.
Bellingham & Stanley
Birmingham University
British Iron & Steel Research

Assoc.

C.N.S. Instruments
Cambridge Instrument Co.
Casella, C. F., & Co.
Cawkell
Cooke, Troughton & Simms
Cossor Instruments

D.S.I.R.
Dawe Instruments
Decca Radar
Distillers Co.
Dobbie McInnes
Doran Instrument Co.
Dynatron Radio

E.M.I. Electronics
Edwards High Vacuum
Ekco Electronics
Electro Methods
Electronic Instruments
Electronic Tubes
Electrothermal Engineering
Elliott Brothers
English Electric Valve Co.
Ericsson Telephones
Evans Electroselenium

Ferranti
Flann Microwave Insts.
Fleming, J. & R.
Fleming Radio
Furzehill Laboratories

G.E.C.
Gallenkamp, A., & Co.
General Radiological
Griffin & George
Guy's Medical School

Hilger & Watts

International Computers
& Tabulators

Isotope Developments
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Joyce, Loebl & Co.

Kelvin & Hughes

Labgear
Lintronic
Locarte Co.
Lucas, Joseph

M -O Valve Co.
Marconi Instruments
Marconi's W/T Co.
Marshall of Cambridge
Megatron
Mervyn Instruments
Metals Research
Ministry of Aviation
Morgan Crucible Co.
Muirhead & Co.
Mullard

N.G.N. Electrical
N.P.L. & Post Office Engg.
Nagard
Nash and Thompson
National Res. Dev. Corp.
New Electronic Products
Newport Instruments
Northern Polytechnic
Nuclear Enterprises (G.B.)

Oertling, L.
Oliver & Boyd
Optica United Kingdom
Optical Works
Ottway, W., & Co.
Panax Equipment
Paton Hawksley Electronics
Perkin-Elmer
Planer, G. V.
Plessey Co.
Post Office Engineering Dept.
Prior, W. R., & Co.
Pullin, R. B., & Co.
Pye, W. G., & Co.
Racal Instruments
Rank Cintel
Read'ne University
Royal College of Surgeons
Royal Meteorological Society
Royston Instruments

S.T.C.
Sanders, W. H. (Electronics)
Sangamo Weston
Science Museum
Servomex Controls
Shackman, D., & Sons
Singer Instruments Co.
Solartron Electronic Group
Solus-Schall
Stanton Instruments

1961

at 10 a.m. It will close at 7.0 on the 16th, 18th, and
19th, at 9.0 on the 17th and 1.0 on the last day. Tickets
are obtainable from exhibitors or from 47 Belgrave
Square, London, S.W.1.

Wireless World, together with our associate journal
Electronic Technology, are among the publications which
have taken space in the exhibition.

The following demonstration -lectures will be given at
5.45 on the middle three days: " Hydrodynamic Re-
search " by F. S. Burt of the Admiralty Research
Laboratory (17th); "The Physics of the Oceans" by Dr.
G. E. R. Deacon of the National Institute of Oceano-
graphy (18th); and " Some Physical Problems in Travel-
ling at Supersonic Speed " by Dr. F. P. Bowden of
Cambridge University (19th). The Acoustics Group
is holding a symposium on traffic noise at 2.0 on the
18th.

Stanley, W. F., & Co.
Sunbury Glass Works

Taylor, Taylor & Hobson
Techne (Cambridge)
Telcon Metals
Texas Instruments
Thermal Syndicate
Thompson, J. Langham
Thorn Electrical Industries
Tinsley, H., & Co.
Tintometer
Towers, J. W., & Co.

Townson & Mercer
20th Century Electronics

U.K.A.E.A.
Ultrasonoscope Co.
Unicam Instruments

Venner Electronics
Vinten, W.

Watson, W., & Sons
Wayne Kerr Laboratories
Wray (Optical Works)

Industrial Groups-IV
WITH the growing practice of diversification in industry
new names are coming into the field of radio and elec-
tronics as companies or groups are merged with concerns
in such industries as mining, steel and ship -building.
A case in point is Metal Industries, Ltd. The M.I.
group which now comprises 38 companies in the U.K.
and overseas and employs over 12,000 came into our
field with the acquisition in 1959 of Avo (formed in
1923) and its subsidiary Taylor Electrical Instruments
(1938). The group had been on the fringe of our field
since its acquisition of several electrical concerns includ-
ing Brookhirst Switchgear and Igranic Electric, now
known as Brookhirst Igranic.

The group recently doubled its size with the acquisi-
tion of Lancashire Dynamo Holdings. Among the
Lancashire Dynamo companies is Lancashire Dynamo
Electronic Products and also the International Rectifier
Company (Great Britain) which was formed in May,
1959, jointly by L.D. and the International Rectifier
Corporation of Los Angeles.

The Metal Industries group now includes:-
Avo
Brookhirst Igranic
Cable Jointers
Cox & Danks
Crypto
Crypton Equipment
Dynamo & Motor Repairs
Farmer Brothers (Shifnal)
Fawcett Preston & Company
Foster Electrical Supplies
Foster Transformers
Hughes Bolckow
J. G. Statter & Company
John Allan & Company (Glen -

park)
Lancashire Dynamo & Crypto
Lancashire Dynamo Electronic

Products
Lancashire Dynamo Nevelin
Malcolm & Allan (London)
Metal Industries (Salvage)
Minerva Mouldings

New Eagle Foundry Company
Shipbreaking Industries
Taylor Electrical Instruments
Towler Brothers (Patents)
Overseas Companies
Brookhirst Igranic S.A. (South

Africa)
Fawcett Preston (Europe) S.A.

(France)
Lancashire Dynamo Central

Africa (Rhodesia)
Lancashire Dynamo South Africa
M.I. Australia
Metal Industries Europe S.A.

(Belgium)
Olaer France S.A.
Associated Companies
Bepco Canada
International Rectifier Company

(G.B.)
Soc. Representation d'Appareils

Mecaniques (France)
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Scientific Radio Conference
U.R.S.I. AND INTERNATIONAL RADIO MEASUREMENTS

By R. L. SMITH -ROSE, C.B.E., D.Sc., F.C.G.I., M.I.E.E.

URING September, the International Scientific
Radio Union held its XIIIth General Assembly at
University College, London, when over six hundred
scientists and engineers from twenty-four countries
discussed various fields of scientific research rang-
ing from precision laboratory measurements to the
propagation of radio waves and communications in
space. In his opening address, Dr. L. V. Berkner,
the president since 1957, briefly reviewed the work
of the Union over the past three years. It was
during this period that the outstanding programme
of the International Geophysical Year (1957/58) had
been completed according to the carefully arranged
plan, and this was followed by a year of International
Geophysical Co-operation in 1959.

Since its formal organization in 1921 as an inter-
national scientific union, U.R.S.I. (the initials of its
French title " Union Radio Scientific Interna-
tionale ") has taken a keen interest in the character-
istics of the atmosphere which determine the trans-
mission of radio waves, and of the influence outside
the atmosphere which determine these characteris-
tics. It was thus perhaps a natural consequence that
as the president remarked, U.R.S.I. was the first
union to express its confidence in the scientific bene-
fits that would result from artificial satellites in orbit
around the earth. It is significant to note that the
spectacular developments in the launching and use
of such satellites and other vehicles in outer space
have all taken place in the past three years. To deal
with the scientific aspects of this work, an
International Committee on Space Research
(C.O.S.P.A.R.) was formed with U.R.S.I. as a char-
ter member and having direct representation.

During the past triennium the allocation and pro-
tection of frequency channels for the use of radio
astronomers has been actively discussed. With the
coming of artificial earth satellites and their asso-
ciated radio transmissions, this question has become
of much greater importance. Although some fre-
quency assignments were made for research pur-
poses at the Geneva conference of the Interna-
tional Telecommunication Union at the end of
1959, it has been considered necessary to explore
the future needs much more thoroughly; and at
the recent U.R.S.I. General Assembly, represent-
atives of U.R.S.I. and C.O.S.P.A.R., together with
members of the International Astronomical Union,
agreed to set up an inter -union committee for this
purpose.

Scientific Programme of U.R.S.I.
The work of the International Scientific Radio
Union is divided among seven commissions, dealing
with individual portions of the field as indicated by
their titles. These, together with the names of the
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chairmen appointed in September for the current
three-year period (1960-63), are as follows:-

I Radio measurements and Dr. U. Adelsberger (Ger-
standards many)

II Radio and troposphere P. Voge (France)
III Ionospheric radio J. A. Ratcliffe (U.K.)
IV Radio noise of terrestrial Prof. R. A. Helliwell (U.S.A.)

origin
V Radio astronomy Prof. A. C. B. Lovell (U.K.)

VI Radio waves and circuits Dr. J. Loeb (France)
VII Radio -electronics Prof. W. G. Shepherd (U.S.A.)

At the General Assembly in London, the pro-
gramme was arranged so that all these commissions
met concurrently to discuss subjects which had been
selected. A few joint sessions were also held to
deal with subjects of common interest to two or
more commissions. Outstanding among these was
a morning session for the whole assembly allotted
to the radio aspects of space research. Several
papers described experiments made with rockets
and satellites for studying the ionosphere and
outer atmosphere as well as cosmic noise and
solar ionizing radiations. Other papers stimu-
lated a discussion on the scientific and technical
aspects of communications by means of active and
passive satellite relay systems. One of these papers
outlined a proposal to discharge from a satellite
large quantities of small metallic filaments into an
orbital belt of microwave -resonant dipoles, which
would reflect radio waves for long-distance com-
munications purposes. This proposal was viewed
with some misgivings by both optical and radio
astronomers, since the existence of a permanent
reflecting or scattering belt might seriously impair
future scientific research in the astronomical field.

At the closing plenary session, the individual
chairmen reported on the activities of their commis-
sions and working parties; and put forward resolu-
tions and recommendations for adoption by the
Union. The individual papers presented at the
meetings of all commissions, together with reports
of the scientific discussions, will be published as a
series of U.R.S.I. monographs in the near future. In
the meantime, a brief review of some of the items
discussed will be given in this and succeeding con-
tributions.

It was at the closing session also, that the follow-
ing officers were elected for the next triennium.

President: Dr. R. L. Smith -Rose (U.K.)
Vice -Presidents: B. Decaux (France)

Professor I. Koga (Japan)
A. Pr ochorov (U.S.S.R.)
Professor G. A. Woonton (Canada)

Hon. Treasurer: Professor Ch. Manneback (Belgium)
The Headquarters of the Union are at 7 Place Emile Danco,

Brussels 18, Belgium, and the secretary-general is
E. Herbays.

These, together with the commission chairmen listed
above, will prepare for and organize the next General
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Assembly to be held in Tokyo in 1963, when the
Union will be celebrating its Jubilee. It grew out of
the International Provisional Commission of Scien-
tific Wireless Telegraphy formed in 1913.

From the earliest days of U.R.S.I., one of its most
important activities has been to establish agreement
throughout the world on the accuracy of measure-
ment of such quantities as frequency, power and
field -strength, which form the basis of all inter-
national research in the radio field.

As a result of intensive research and development
over the past quarter of a century in several national
laboratories, the frequency of an alternating current
can now be measured to an accuracy which surpasses
that of any other type of physical measurement.
After passing through phases when a temperature -
controlled tuning -fork and, later, a specially cut
quartz crystal, formed the essential element in a
standard frequency source, one of the resonant
modes of a cwsium atom has now proved to be the
most accurate and stable basis of reference.' The
stability of radio -frequency oscillators controlled by
a ca sium atomic standard has been shown to be of
the order of one or two parts in 10".

Direct comparisons have been made in the same
laboratory between the standard developed at the
National Physical Laboratory in this country and
the corresponding U.S.A. standard. The results'
showed that the standards of the two countries
agreed to within about 2 parts in 10", and that part
of this discrepancy could be attributed to the
different electronic arrangements used to drive the
caesium oscillators.

In order to state the actual frequency of such
an oscillator, it is necessary to specify what standard
of time is to be used. It is convenient for many
purposes to adopt a uniform scale of time; but for
precise scientific work, it is now internationally
agreed that ephemeris time, which is based on the
revolution of the earth round the sun, should be
used. As a result of a joint programme of measure-
ments carried out between the National Physical
Laboratory in this country and the United States
Naval Observatory, Washington,' the mean value
of the frequency of the caesium oscillator was found
to be 9 192 631 770 cycles per second, with a prob-
able error of ±20 c/s (Ephemeris Time). At the
recent U.R.S.I. General Assembly, it was recom-
mended that the Bureau International de l'Heure
should keep under review the appropriate astro-
nomical observations and announce a nominal value
of this frequency for use during the following year.

In order to make such a standard available to
users in various laboratories, programmes of inter-
national standard frequency transmissions have been
established in several countries on various frequen-
cies between 2.5 and 25Mc/s. In this country, the
transmissions are emitted by a G.P.O. station at
Rugby under the call sign MSF; and they are now
supplemented on an experimental basis with a much
lower frequency (16kc/s) from Rugby (GBR). These
signals are measured at the N.P.L. by reference to
the cTsium standard, and the values of the devia-
tions from the nominal frequency are published
monthly in Electronic Technology.

At a meeting of Commission I of the General
Assembly of U.R.S.I., a review of the present posi-
tion of " Standard Frequencies and Time Signal
Transmissions " was introduced by U. Adelsberger
(Germany), who gave particular attention to the

problem of modulating or interrupting the con-
tinuous wave emissions in order to produce accurate
time signal ticks. The Commission recommended
that the day-to-day phase stability of the very low -
frequency transmissions should be measured in
various countries in order to assess their usefulness
for high precision time synchronization and fre-
quency comparison purposes.

Another radio measurement of reasonably high
accuracy is that of the velocity of electromagnetic
waves in a vacuum. At the XIIth General Assembly
at Boulder, U.S.A., in 1957, a value of 299,792.5
±0.4 km/s was adopted; and this has been found
to give consistent results in the measurement of geo-
detic distances by electronic means. At the last
Assembly it was recommended that agreed formula'
for the refractive index of the atmosphere should be
adopted for both light and radio frequencies, so that
the value of the velocity can be corrected for the
appropriate ambient conditions, which prevail in
practical use.

Considerable attention has been given by U.R.S.I.
at previous meetings to the specification of field
strength measuring techniques and their inter-
national comparison. As the frequencies in use have
increased into the microwave region, it has become
customary to specify a received signal in terms of
power flux rather than field strength; and a recom-
mendation was made in 1957 that the national
laboratories should compare their standards of power
measurement in the neighbourhood of 3,000 and
10,000Mc/s. On this occasion, a paper by J. A.
Lane (U.K.), presented the results of measurements
made at the Radio Research Station, Slough, at a
frequency of 9.375 Gc/s (wavelength 3.2cm) on wire
and film bolometers submitted by the National
Bureau of Standards, Boulder, U.S.A., and by the
University of Tokyo, Japan. The measurements were
made in several ways, including one using a constant -
flow water calorimeter in which the microwave
power was dissipated.' The general conclusion from
these comparisons was that the techniques used in
the three participating countries agree within the
limits of their estimated accuracy, about 1.5 or 2.0%.

In view of the general trend of radio research and
application to increasingly higher frequencies, the
U.R.S.I. General Assembly recommended that this
work should be extended to 140 Gc/s; and that simi-
lar experimental comparisons should be made on
other electrical parameters, such as voltage, attenua-
tion, impedance and voltage standing -wave ratios in
waveguides. Such measurements are clearly funda-
mental to the design of terminal radio equipment as
well as to the study of radio wave propagation.

REFERENCES
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Trans. Roy. Soc. 1957, Vol. 250, pp. 45-69.
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" Comparison of Cctsium Frequency Standards of
Different Construction." Nature, 1958, Vol. 182, pp.
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W. Markowitz and R. G. Hall; L. Essen and J. V. L.
Parry. " Frequency of Cxsium in Terms of Ephemeris
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(a) J. A. Lane. " The Measurement of Power at a
Wavelength of 3cm by Thermistors and Bolometers."
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(b) J. A. Lane. " Transverse Film Bolometers for
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Proc. I.E.E., 1958, Vol. 105, Part B, p. 77.
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Audio Festival
PLANS are well in hand for the International Audio
Festival and Fair being organized by a committee
of audio manufacturers for April 6th to 9th at the
Russell Hotel, London, W.C.1. Over 50 British
manufacturers are subscribers to this international
show at which quality of reproduction will be the
keynote.

The following have been elected to form the
council : -H. J. Leak chairman, R. Merrick (Ferro -
graph) vice-chairman, R. Arbib (Multimusic), D.
Chave (Lowther), Major J. F. E. Clarke (Clarke &
Smith), H. Farquharson (Armstrong), H. S. Futter
(Gramophone Co.), L. B. Livingstone (Tannoy),
J. Maurice (Lustraphone), J. Rogers (Rogers De-
velopments), L. Stone (E.A.R.), L. Smith (Wharfe-
dale), J. Swift (Goodmans), P. Walker (Acoustical),
and L. Young (Vitavox). G. A. Briggs (Wharfedale)
and J. Maurice have been appointed Trustees.

In addition to the usual stands and individual
demonstration rooms for the 60 or more exhibitors,
plans are being made for special lecture sessions
covering reproduction from disc, tape and radio.
Admission to the exhibition will be by ticket obtain-
able free from exhibitors and audio dealers.

Further details are obtainable from C. Rex -
Hassan, 42 Manchester Street, London, W.1.

Television Afloat

The new 42,500 -ton P. & 0. luxury liner Oriana, now on her
maiden voyage, has a television installation which provides
not only a closed-circuit service but also for the reception of
405-, 525- and 625 -line transmissions. The incoming television
signals are, where necessary, converted to 525 lines for
display on Ekco receivers and, moreover, where alternative
programmes are available the viewer con make his own choice.
Initially 60 receivers have been installed in public rooms and
first-class cabins but provision is made for nearly 400. The
television system was installed by Marconi's who also pro-
vided the ship's communications equipment, navigational aids
and sound reproducing equipment incorporating 1,600
loudspeakers.

Radio Research
MANY interesting aspects of the research pro-
gramme initiated by the Radio Research Board and
carried out by the Radio Research Station at Slough
are given in "Radio Research 1959 "* which con-
tains the report of the Board and of the Director
of Radio Research. As might be expected the ad-
vantages to research in radio propagation afforded
by rockets and satellites is given more than a passing
reference. 0. W. Humphreys, chairman of the
Board, stresses that in order to obtain the full effect
from the opportunities offered, the Radio Research
Station " should devise its own experiments for
flying in rockets and satellites." The proportion
of the station's effort devoted to the general field of
space research is being increased to 50%.

The present members of the Board are : -Prof.
H. E. M. Barlow (University College, London), Prof.
W. J. G. Beynon (University College of Wales), Dr.
R. L. F. Boyd (University College, London), Prof.
E. C. Cherry (Imperial College, London), 0. W.
Humphreys (G. E. C. Research Labs.), Dr. F. E.
Jones (Mullard), K. I. Jones (Ferguson), C. J. V.
Lawson (Cable & Wireless), F. C. McLean (B.B.C.),
A. W. Montgomery (S.T.C.), Capt. J. S. Raven
(Admiralty) and Capt. F. J. Wylie (Radio Advisory
Service).

The 22 -page report of Dr. R. L. Smith -Rose is of
particular interest as it is his last as Director of
Radio Research; he is succeeded by J. A. Ratcliffe.

.H.M.S.O. 3s.

College of Aeronautics.-For the past year or so the
College of Aeronautics, Cranfield, Bletchley, Bucks., has
been pursuing a policy of diversification of teaching
activities, and as a result a number of new advanced
courses have been developed in subjects which although
relevant to aeronautics are of equal interest to many
other branches of engineering. It has therefore been
decided to change the titles of some of the departments
thereby giving a better indication of the scope of their
activities. Under this re -arrangement the Department of
Aircraft Electrical Engineering becomes the Department
of Electrical and Control Engineering. Professor G. A.
Whitfield has been head of the department since its forma-
tion in 1955. In addition to providing specialized courses
for aeronautical engineers as part of the two-year diploma
course the department is now offering advanced courses
in industrial control engineering and flight control as well
as courses in space technology and guided missiles.

Satellite Tracking.-Two of the chain of 18 stations
to be used for tracking the first American manned space
satellite-those at Kano (Nigeria) and Zanzibar-are to
be staffed by Cable & Wireless men for maintaining
point-to-point communications. The stations will be
linked by radio to London whence information will be
passed to the U.S.A. via the transatlantic cable. W. A.
Coslett, who during the war was engineer -in -charge of
one of the mobile telecommunication units known as.
Blue Trains and until his retirement in 1959 at the
age of 55 was C. & W. manager in Jamaica, has been
appointed engineer -in -charge at Kano. The assistant
engineers are J. D. Munday and T. Shepherd. At
Zanzibar, D. G. Hicks will be E. -in -C. with P. J. Harlow
and D. J. Payne as assistants.
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S.O.N.D.E.-The Society of Non -Destructive Exami-
nation is to hold the first Croxson Memorial Lecture (in
memory of the late Charles Croxson the founder chair-
man) on February 17th at 6.15 in the Caxton Hall,
Westminster. Dr. L. Mullins will speak on " The
Evolution of Non -Destructive Testing". Free tickets-
not more than two per applicant-are obtainable from
the Hon. Secretary of the Society, D. T. Carter, E.S.A.B.
Ltd., Gillingham, Kent.

Computer Consortium.-The reconstituted British
Conference on Automation and Computation, of which
Sir Walter Puckey is chairman, has set up three panels
to cover the following aspects of its interests:-education
and training (with Professor G. D. S. MacLellan, of
Glasgow University, as chairman); research and develop-
ment (J. F. Coales, Cambridge University); and public
relations (W. C. F. Hessenberg, British Iron and Steel
Research Association). The general title of the con-
ference of the B.C.A.C. to be held in Harrogate from
June 27th to 30th is "Automation-Men and Money".

Television Society.-Sir Harold Bishop, Director of
Engineering, B.B.C., has accepted the invitation of the
Television Society to become president in succession to
the late Sir George Barnes. He took office on Decem-
ber 8th for two years. The Society, which was formed in
1927 "for the furtherance of research in television and
allied problems" now has a membership of over 1,200.

R.S.G.B. Membership.-For the fourth successive
year after a period of recession the membership of the
Radio Society of Great Britain had again increased at the
end of June, 1960, when it passed the 10,000 mark. The
year's increase recorded in the Society's annual report
was 496 bringing the total to 10,036. Of the U.K. total
of 8,729 holders of amateur (sound) licences, 6,473 (60%)
were members of the Society.

Annual Dinner of the Royal Flying Corps Wireless
Operators Old Comrades Association will be held in
London on March 18th. Details are obtainable from
E. J. F. C. Hogg, 57 Hendham Road, London, S.W.17.

Police Radio-Features of this
latest motor -cycle fm. trans-
mitter -receiver, produced by
G.E.C. to a Lancashire Police
design, are a handlebar press -to -
talk switch, loudspeaker unit on
the petrol tank and microphone -
earpiece in the helmet.
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African Radio Union.-Broadcasting organizations
in Morocco, Tunisia, the United Arab Republic, Ghana,
Guinea and Libya have set up an international organiza-
tion under the name of African Radio Union. Principal
aim of the Union is for technical and administrative
co-operation between the different national broadcasting
organizations in Africa. Abdoulaye Toure, director of the
state-owned broadcasting service of Guinea, is the first
president.

V.H.F. Sound Broadcasting.-The sixth edition of
the list of European v.h.f. sound broadcasting stations,
giving the situation on January 1st, will be published by
the European Broadcasting Union early in February.
The cost, including five bi-monthly supplements, is
50 Belgian francs. The list can be obtained from the
E.B.U. Technical Centre, 32 avenue Albert Lancaster,
Brussels 18, Belgium.

Receiving Licences.-During October the number of
combined television and sound licences current in the
U.K. increased by 82,397 bringing the total to 10,962,867.
Sound -only licences totalled 4,226,094 including 459,856
for sets fitted in cars.

Pulse Techniques.-An 11 -week laboratory course
on pulse techniques begins at the Borough Polytechnic,
Borough Road, London, S.E.1, in January. It will be
held on Monday afternoons commencing January 9th
and will be repeated on Thursday evenings from
January 12th. The course will also be repeated on
Monday afternoons from April 10th. (Fee £1).

Educational Publications.-The latest pamphlets
in the series "Demonstrations and Experiments in
Electronics" issued by the Mullard Educational Service
give details of an all -transistor one -watt amplifier (No. 13)
and an "echo" method of determining the velocity of
sound (No. 14). The pamphlets are available free to
schools, technical colleges and training establishments
from the Mullard Educational Service, Mullard House,
Torrington Place, London, W.C.1.

Television receiver production
in Hungary for the next five years, has
been planned to total 1M. More than
half the receivers are scheduled for
export.

Moscow TV.-A tower carrying
the aerials for five transmitters is a
feature of the new television centre
being built in Moscow.

Can you Help 3-An American
reader is anxious to secure a copy of
Wireless World for January, 1952, to
complete a 15 -year file. Offers should
be addressed to the Editor.

CLUB NEWS
Bradford.-Dr. G. N. Patchett of the Bradford Technical

College will speak on transistors at the January 10th meeting
of the Bradford Amateur Radio Society. A fortnight later
D. Millard (G3OGV) will deal with amateur receiver align-
ment. The club meets at 7.30 at Cambridge House, 66
Little Horton Lane.

Cleckheaton.-" 'Scope Interpretation" is the title of the
talk to be given by T. C. Isaac of Bradford Technical
College at the January 4th meeting of the Spen Valley
Amateur Radio Society. On the 18th a member of staff
of Philips Electrical will discuss tape recording. Meetings
are held at 7.30 at the Labour Rooms.

Mitcham.-Lifeboat radio equipment is the subject of the
talk being given by W. D. Pye to the Mitcham and District
Radio Society on January 13th at 8.0 at " The Canons,"
Madeira Road.
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Personalities
G. A. Marriott, B.A., is retiring in March from the

managing directorship of the M -O Valve Company, a
wholly owned subsidiary of the G.E.C., and is to be
succeeded by J. Bell, B.Sc., F.Inst.P., at present deputy
director and manager of G.E.C. Research Laboratories,
and a member of the M -O Valve board. Mr. Marriott,
who is 68 and a graduate of Caius College, Cambridge,
has been with the G.E.C. throughout his profes-
sional life. He served on the board of the British Radio
Valve Manufacturers' Association (B.V.A.) for nearly 20
years, and is now chairman of V.A.S.C.A., the associated
organization which was formed in 1959 to take over from
the B.V.A. the responsibilities for semiconductors and
industrial valves and tubes. He was president of the
Brit.I.R.E. from 1956 to 1958. Mr. Bell, deputy director
of the G.E.C. Research Laboratories, Wembley, where he
was manager of the telecommunications division from
1953 to 1958, was appointed to the board of the M -O
Valve Company a few months ago.

G. A. Marriott J. Bell

Paul Adorian, M.I.E.E., M.Brit.I.R.E., F.C.G.I.,
managing director of Associated-Rediffusion Ltd., has
been elected a Fellow of the Institute of Radio Engineers
of America, " for the development of electronic distribu-
tion networks used in broadcasting and television." He
is the only British recipient among the 76 elected for
1961. Mr. Adorian is on the board of a number of
companies within the Rediffusion group and is chair-
man of Central Rediffusion Services Ltd., Redifon Ltd.,
and Rediweld Ltd.

E. S. Hall, M.I.E.E., this year's chairman of the
Rugby Sub -Centre of the I.E.E., is a director of A.E.I.
Sound Equipment, Ltd., and divisional assistant chief
engineer of A.E.I. Electronic Apparatus Division, New
Parks, Leicester. He joined B.T.H. as a student
apprentice in 1924 and on completion of the course in
1929 went to the research laboratory on the develop-
ment of sound film equipment. In 1946 he was ap-
pointed chief assistant to the manager of the B.T.H.
Electronic Engineering Department. Mr. Hall has held
his present position since the formation of the A.E.I.
divisions in 1959.

R. H. Booth, at one time chief engineer of the indus-
trial division of E.M.I. Electronics Ltd., which he joined
in 1949, and now personal assistant to the company's
technical director, has gone to North America for a
two-year tour of duty. He will maintain liaison with
E.M.I.'s representatives in the U.S.A. and undertake a
survey of the American market.
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Professor F. C. Williams, O.B.E., D.Sc., D.Phil.,
F.R.S., of Manchester University, has received the
American John Scott award in recognition of his work
on the development of I.F.F. (Identification, Friend or
Foe) during the war. Dr. Williams, who joined
Watson -Watt's radar research team at Bawdsey in 1939,
was employed throughout the war on radar circuitry.
In 1947 he was appointed professor of electrotechnics
at Manchester University, where he is now professor of
electrical engineering and has been working on the
development of digital computers. He is 49. The John
Scott award is made by the City Trust of Philadelphia
for " developing inventions for the benefit of man-
kind."

Professor A. C. B. Lovell, O.B.E., F.R.S., director of
the Nuffield Radio Astronomy Laboratory of the
University of Manchester at Jodrell Bank, has been
awarded one of the two Royal Medals of the Royal
Society for 1960, " for his distinguished contributions to
radio astronomy."

Dr. D. Gabor, professor of applied electron physics
at Imperial College, and _Dr. D. Jones have been
granted £2,000 by the Paul Instrument Fund Committee
of the Royal Society for additional equipment for use in
connection with the development of an electron inter-
ference microscope.

W. E. J. Farvis, B.Sc.(Eng.), M.I.E.E., senior lecturer
in applied electricity and head of the post -graduate School
of Electronics and Radio at Edinburgh University, has
been appointed to the newly established chair of electrical
engineering at the university. He has been in the
Electrical Engineering Department for the past 12 years,
prior to which he was for three years a lecturer at
University College, Swansea. During part of the war
he was engaged on the development of decimetric radar
systems and later headed a radio counter-measures
group.

P. L. Stride, formerly manager of Ekco's Malmes-
bury works, has become manager of the aviation divi-
sion of Ekco Electronics Ltd., which is now centred
at Southend. The division handles the design and
technical liaison for ground and airborne equipment
for the aviation industry. P. J. Harvey, formerly chief
electronics engineer, becomes manager of the nucleonics
and industrial division which is responsible for re-
search and development covering nucleonic and physi-
cal instrumentation and control. E. B. Thompson
continues handling the commercial activities of both
divisions as sales manager.

S. R. Mullard, M.B.E., recently celebrated his 40th
anniversary as a director of the Mullard company. He is
seen here with (left) Sir Arthur Vere Harvey. C.B.E., M.P.,
who has been with the company 25 years and (right)

S. S. Eriks, O.B.E., managing director of the company.
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Sir Leslie Gamage has retired from the chairman-
ship of the General Electric Company and is succeeded
by Arnold Lindley, who joined the company as an
engineering apprentice in 1918. In 1958 he was made
an assistant managing director in charge of the com-
pany's heavy engineering group, and for the past 18
months has been vice-chairman and a managing
director.

E. Green, M.Sc., M.I.E.E., formerly head of the
transmitter advanced development group of Marconi's,
and for the past six years consultant engineer to the com-
pany, has retired. He has been with Marconi's since
graduating at Manchester University in 1913. In his
early days with the company Mr. Green was engaged
in the installation of marine radio equipment and in
1915 he was seconded to the R.N.V.R. and was sent
to Hong Kong to assist in the installation and opera-
tion of a 25 -kW spark set and a Poulsen arc transmitter
for the Royal Navy. In the years following World War
I, he was assistant to C. S. Franklin during the whole
of the development work on the short-wave beam
system. His textbook " Amplitude -Frequency Charac-
teristics of Ladder Networks " is a standard source of
reference.

E. Green L. C. Jesty

L. C. Jesty, B.Sc.,M.I.E.E., has been appointed
manager of Sylvania -horn Colour Television Labora-
tories in succession to B. C. Fleming -Williams, B.Sc.,
A.M.I.E.E., who has resigned. Mr. Jesty joined the
Laboratories in 1957, and has been mainly responsible
for the research and development programme on colour
television and cathode-ray tubes. For seven years prior
to joining the Laboratories he was with Marconi's,
where he led the television research group and was
closely associated with the development of the Angli-
cized version of the American N.T.S.C. colour system.
From 1927 to 1946 he was at the G.E.C. Research
Laboratories, and for three years at the Cinema -Tele-
vision Laboratories. J. K. Oxenham, M.A., who has
been in charge of the circuit work on colour and closed-
circuit television at the Sylvania -Thorn Laboratories,
has been appointed deputy manager.

T. E. Greenfield has been appointed sales develop-
ment manager of the industrial process control division
of Gresham Automation Ltd. After war service in
the Merchant Navy he joined J. Langham Thompson
Ltd. in 1946, and three years later went to the General
Electric Co. at Stanmore, where he was concerned with
flight instrumentation trials. In 1953 he returned to
J. Langham Thompson, and since 1957 he has been
with English Electric Aviation Ltd. He was appointed
head of quality control for the production of guided
weapons at their Stevenage works, and was also test
project engineer for the Thunderbird II.

The Rietzke Award being received from the donor
Eugene Rietzke, founder and president of Capitol Radio
and Engineering Institute, of Washington, by Sgt.
J. H. 0. Willacy the airman showing the greatest
promise in the field of electronics" at the R.A.F. Bomber
Command Station at Cottesmore, near Oakham, Rutland.
On the left is Air Commodore J. R. Morgan, Command
Education Officer, and on the right Group Captain
A. D. Mitchell, station commander. Some 70 airmen on
the station took the electronics course of C.R.E.I.

J. D. MacEwan, B.Sc., A.M.I.E.E., A.M.Brit.I.R.E.,
has been appointed by the B.B.C. engineer -in -charge,
television, Birmingham, in succession to H. G. Whiting,
who recently became Regional Engineer, Midland
Region. Mr. MacEwan joined the Operations and
Maintenance Department of the B.B.C. in 1947. Since
1956 he has been senior lecturer (technical operations)
at the Corporation's Engineering Training Department.

G. W. Short, the first part of whose article on the
bootstrap follower is on page 21, was for two years on
the editorial staff of our sister journal Electronic Tech-
nology until 1958, when he joined the B.B.C. He served
in Royal Signals from 1944 to 1947. He then went to
Oxford University, where he graduated in 1951 and the
following year received his M.A. From 1953 to 1956
he was assistant press officer at Mullard's.

Horace Freeman, who, as already announced, retired
recently from active business life after spending nearly
40 years in radio and electrical advertising, has been
elected an honorary vice-president of the Radio Society
of Great Britain. It was appropriate that the certifi-
cate was presented to him at the opening of the Radio
Hobbies Exhibition in the Royal Horticultural Society's
Old Hall, for it was there that he organized the first
all -British wireless exhibition in 1922.

B. M. Lee, son of E. M. Lee, director and general
manager of Belling & Lee, Ltd., has been appointed
manager of the company's industrial group and to the
board of executive directors.

OBITUARY
Dr. W. R. G. Baker, vice-president of the General

Electric Company of America when he retired in 1958,
has died at the age of 67. He joined the company in
1917. Since his retirement he had been vice-president
of Syracuse University. Dr. Baker's best-known con-
tribution to the American radio industry is probably the
direction of its two National Television System Com-
mittees, the first to establish standards for the American
monochrome service and the second, appointed in 1950,
to set up standards for what is now known as the
N.T.S.C. colour system.
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News from Industry
Telemeter " Pay-TV."-A new company, British Tele-

meter Home Viewing, has acquired from International
Telemeter Co. the British rights of the " Pay -TV " system
developed by its associates, Paramount Pictures Corp.
The system, which is being used in a pilot scheme in
Toronto, provides for the reception of a television pro-
gramme specially transmitted by wire or over the air
which is un-scrambled by a coin -in -the -slot unit fitted
to a standard receiver. The subscribers to the new
company include British Lion Films and the Granada
Group.

Decca.-E. R. Lewis, the chairman of the Decca
Record Company, announced at the extraordinary
general meeting on November 10th that the year's re-
sults for the group were " by far the best in the
company's history." The balance from the trading
account was £3,714,547-an increase of some £400,000
on the previous year. The net balance carried forward
was £1,821,984, a 28% increase on the previous year.

Plessey's consolidated profit and loss account for the
year ended last June shows a trading profit of over £4M.
After allowing for taxation and making various deduc-
tions the balance carried forward into the current year
was £2,240,044 compared with £1,536,042 the previous
year.

M.S.S. Recording Company have arranged with
E.M.I. to manufacture and distribute the discs and disc
cutting apparatus previously undertaken by M.S.S. who
are concentrating on the production of their Master -
tape and Data Tape.

Non-destructive Testing.-Solus-Schall, Ltd., of
County Building, Honeypot Lane, Stanmore, Middx.,
have produced an information booklet reviewing the site
methods of non-destructive testing provided by the
company. Copies of the booklet are available free of
charge.

The Gramophone Company are developing a com-
bined four -track tape recorder and 45/33 r.p.m. record
reproducer in which the tape and record are driven
(simultaneously if required) by means of the same motor.

Aero Electronics Ltd., of Gatwick Airport, have been
appointed the exclusive export agents and sole distribu-
tors to U.K. aircraft manufacturers of the products of
Communications (Air) Ltd., of Bagshot, Surrey. Their
products include a V.O.R./I.L.S. simulator and airborne
V.O.R./I.L.S. equipment.

Beme Telecommunications Ltd., of 24, Upper Brook
Street, London, W.1, a member of the Derritron Group
of companies, has announced two new marine radio
products-a depth indicator and a f.m./a.m. receiver.
The transistor depth indicator " Diver 60 " has a range
of 0 to 360 feet.

Southern Instruments Ltd., who in association with
the Drayton Regulator and Instrument Company of
West Drayton, some months ago formed Drayton -
Southern Ltd. (specializing in instrumentation and con-
trol systems), have more recently formed Storno-
Southern Ltd. in association with the Danish Storno
Radio Co. Storno-Southern is to manufacture in this
country under licence v.h.f. communications equipment
designed by the Copenhagen company. Another com-
pany, Southern Analytical Ltd., has been formed to take
over the analytical instrument work of the parent
comp any.

Ocean Weather Ships.-Four transmitters, eight re-
ceivers and two direction -finders are being supplied by
Marconi's for each of two frigates Amberley Castle and
Pevensey Castle which are being converted for use as
ocean weather ships. The company is also moderniz-
ing Admiralty ranging and height -finding radar in the
vessels. H.M.S. Amberley Castle has been renamed
O.W.S. Weather Adviser.

Raytheon Co., of Waltham, Mass., have supplied two
air traffic control radar systems for Switzerland's major
air routes. The radars will be connected by microwave
links to the Geneva-Cointrin and Zurich-Kloten air-
ports which they will serve. The Geneva installation
will be located on the 5,500 -foot La Dole, 16 miles
away, and the Zurich equipment on a mountain some
seven miles away.

Central Electronics Inc., the recently formed wholly -
owned French subsidiary of Zenith Radio Corporation,
are building a factory in Paris for the production of com-
ponents and receivers.

J. W. Maunder, U.K. agent for Shure audio com-
ponents, now has an office at 22 Orchard Street, Lon-
don, W.1 (Tel.: Hunter 4116).

NEW FACTORIES

Associated Transistors, Ltd., which is jointly operated
by A.T.E., English Electric and Ericsson Telephones,
has acquired an 18 -acre site at Basingstoke, Hants, on
which a transistor factory covering about 120,000 sq ft
is to be built.

G.E.C.-A mill at Reddish, near Manchester, has
been acquired by the G.E.C. Semiconductor Division. It
will be known as Broadstone Works and has a working
space of 600,000 sq ft. Manufacture of semiconductors
is expected to start in the early part of this year.

Nottingham Electronic Valve Co., Ltd., manufacturers
of Nev cathode-ray tube pumping equipment, have
moved their offices and works from Netherfield to Main
Street, East Bridgford, Notts. (Tel.: East Bridgford 276).

Elremco.-An extension to their factory at Bush Fair,
Harlow, Essex, has increased the production area of the
Electrical Remote Control Co. to 14,000 sq ft.

Marconi's Aeronaut cal Division is being regrouped
in new premises at Basildon, Essex, where the bulk of
the company's aeronautical equipment is manufactured.

L. E. Simmonds Ltd., relay manufacturers of 5 Byron
Road, Harrow, Middx., have opened a new factory at
Thetford, Norfolk. The factory gives an additional
6,000 sq ft to the company's present manufacturing
capacity at Harrow, which will remain the headquarters.

Alma Components Ltd., manufacturers of precision
wire -wound resistors, have recently opened a new fac-
tory in Diss, Norfolk (Tel.: Diss 2288). The London
works have been closed but an office is being maintained
at the old address: 551 Holloway Road, London, N.19
(Tel.: Archway 0014).

Sifam.-A new factory with a total floor area of
21,000 sq ft and accommodation for 260 employees has
been opened in Torquay by Sifam Electrical Instrument
Co.
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By F. BUTLER,
O.B.E., B.Sc., M.I.E.E., M.Brit.I.R.E.

TRANSISTOR
INVERTER

FREQUENCY STABILIZED CIRCUIT SUITABLE FOR RUNNING A TAPE RECORDER

IIIGH-POWER transistor inverters commonly
use two or a multiple of two transistors in a special
type of push-pull oscillator circuit which is designed
to give a square -wave output. High -efficiency
operation is secured because the transistors alternate
between two conditions in each of which the internal
energy dissipation is very low. In one condition
the transistor is cut off and there is no energy loss.
In the other state the transistor is bottomed and
although it then carries a large current the voltage
drop across it is quite small and the energy loss is
again very low.

If a sinusoidal output waveform is required the
maximum efficiency is lower and cannot possibly
exceed 78.5 per cent. In a practical case the efficiency
would be nearer 60 per cent compared with about
85 per cent for the square -wave case.

Frequency Stability of Self-excited Inverters.-
Push-pull square -wave oscillators are of two distinct
types. In one of these the rectangular waveform
results from magnetic saturation effects in the core
of the oscillator transformer. High -efficiency

Fig. 1. Driver oscillator circuit for trequeacy-stabilized
inverter.

operation therefore calls for the use of low -loss
core materials. Suitable magnetic alloys are expensive
but economy in the core size can be achieved by
operation at a relatively high frequency, usually
between 400 and 1,200 c/s. Within this range of
frequencies the sum of all the losses (eddy current,
hysteresis, dielectric and copper winding resistance)
reaches an acceptable minimum value.

The second type of self-excited square -wave
generator also employs a ferro-magnetic core but
operates at flux densities which are always below the
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saturation level. Losses are thus reduced and it
becomes possible to make use of conventional core
materials. Amplitude limiting of the square -wave
output is in this case caused by cut-off or saturation
(bottoming) in the transistors. These must be
accurately matched if it is important to generate a
square -wave output with a mark -to -space ratio of
unity.

Oscillators which make use of core -saturation
effects generate a frequency which is proportional
to the battery supply voltage. A constant output
frequency thus calls for a regulated power supply.
The output frequency is not markedly dependent on
the connected load. A valuable feature is that the
circuit is self protecting against overloads.

By contrast, inverters which operate with un-
saturated transformers deliver an output frequency
which is dependent on the supply voltage and on the
connected load. A heavy overload will normally
result in the destruction of the transistors.

Constant -frequency Inverters.-When used for
d.c. to d.c. conversion there is no particular need to
specify precisely the frequency of the oscillator.
It is convenient to make this fairly high in order to
simplify the output filtering arrangements, and a
value in the region of 1000 c/s is entirely suitable.

There are cases in practice where there is no such
latitude regarding the choice of output frequency.
This is certainly true if the equipment to be operated
contains squirrel -cage or synchronous motors which
are required to be run at a fixed speed. A tape -
recorder capstan drive motor comes into this category
and for use in vehicles, in aircraft, or on board ship it
must be supplied from a battery -operated constant -
frequency a.c. source.

To operate mobile equipment a 28-V d.c.
supply is normally available. Experience shows that
it is possible to design an inverter for operation from
such a supply which will give a continuous output
of 100 W at any fixed frequency between 40 and
60 c/s.

In principle, a constant output frequency could
be derived by amplifying the output of a low -power
oscillator of stable frequency. If a sinusoidal voltage
waveform is required with a substantial power out-
put, a practical scheme would be to drive a Class -B
amplifier from the oscillator, using intermediate
amplifiers as necessary. Such an assembly would be
expensive and inefficient. At best, the output stage
would have an efficiency of under 70 per cent. The
amplifier would have a high output impedance so
that the voltage regulation would be extremely
poor. This could be corrected by the use of negative
feedback which in turn would call for higher gain in
the amplifier, requiring at least one extra stage. At
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the expense of further circuit complication it might
be possible to devise some form of automatic gain
control to give a constant output voltage.

The situation is much more favourable if a square -
wave output is acceptable. It is not considered
very good practice to run large a.c. motors under
these conditions. Heating is increased by the har-
monic currents and the motor may tend to " cog "
round at a small fraction of its fundamental syn-
chronous speed. Nevertheless, many low -power
motors appear to perform satisfactorily with a
square -wave input.

In respect of its output impedance, the square -
wave inverter is effectively an electronic switch,
periodically reversing the supply battery connections
to the primary of the inverter transformer. The out-
put impedance at the transformer secondary ter-
minals includes the secondary winding resistance
plus the total primary circuit resistance referred to
the secondary side, i.e. multiplied by the square of
the transformer turns ratio. It also contains a term
sufficient to account for all the other circuit losses.
The voltage regulation of an inverter is normally
about 20 per cent between no load and full load.
During the conduction phase there is also a voltage
drop across each transistor of about 0.75 V. Assum-
ing that a 28-V battery supply is used, this is res-
ponsible for a further reduction in efficiency of
2.7 per cent.

As regards the design - of a constant -frequency
oscillator to drive the square -wave amplifier there
are two possibilities to be considered, remembering
that the output stage calls for a substantial drive
power. One is to use a high -power tuned -circuit
oscillator and the other is to use a low -power version,
say of the Wien bridge type, followed by an inter-
mediate power amplifier. The requirements for
high oscillator stability and high output power are
incompatible, but the amplifier drive power require-
ments can be reduced by making this stage regenera-
tive. Sufficient positive feedback may be applied
from the output stage to cause incipient self -oscillation
and if the regeneration control is adjustable it may
be set at such a level that only moderate power
demands are made on the stable -frequency driving

2

source. This technique is used in the actual equip-
ment to be described later.

A circuit diagram of the 50 c/s oscillator is shown
in Fig. 1. It is of a conventional feedback type,
the arrangement being such that the transistor
collector terminal may be connected directly to the
negative supply lead which is at earth potential.
The chassis can thus be employed as a convenient
heat sink. The iron -cored transformer T carries
five windings. Of these, W, and W5 are the output
secondaries used to couple the oscillator stage to
the output amplifier. The primary windings W1,
W2 and W, are connected series aiding, the total
inductance being such as to resonate with C at a
frequency of 50 c/s. A convenient value of C is about
0.5 p.F which calls for a very large number of turns
on W,. The windings W, and W2 are calculated to
provide the requisite feedback voltage for reliable
oscillation and to match the input and output
impedance of the power transistor Q. The resistances
R R2 and R4 set the base bias of Q, while R
is sufficiently large to ensure a constant -current
drive to the transistor base circuit. The transformer
employs a C -core of grain -orientated silicon steel
and has a small airgap to avoid magnetic saturation
due to the d.c. component of the collector current.

Practical Inverter Circuit.-Fig. 2 shows the
complete circuit diagram of a 100-W inverter. A
power transistor Q1 associated with the transformer
T1 constitutes the master oscillator, operating at
50 c/s. Apart from the specification of the trans-
former, to be given later, this stage calls for no
further comment.

The output transistors Q2 and Q3 feed power to a
centre -tapped winding on the transformer T2,
each half -primary having N, turns. Two additional
windings, each with N2 turns, serve to provide
positive feedback to the bases of Q2 and Q3, in
phase with the oscillator drive from the secondaries
W4 and W, of the transformer T1. The magnitude
of the feedback is controllable by the slider settings
on the two variable resistors R5 and R,. If excessive
regeneration is employed the master oscillator may
lose control and the output stage will run as a self -

28V
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Fig. 2. Complete circuit
diagram of 100-W inverter.
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excited inverter. This condition must be avoided
but a moderate amount of feedback makes the
amplifier stage easier to drive. The two resistances
also serve another useful purpose in that they can be
used to equalize the drive to the output transistors
if these have widely -differing characteristics. Heavy-
duty wire -wound potentiometers should be chosen
for this purpose. Except for R, the remaining
resistors can be of 1-W rating and 5 per cent toler-
ance; R, should be a 5-W wire -wound component.

The diodes D1 and D2 call for comment. They
must be in circuit if the inverter is used to supply a
highly inductive load. Under these circumstances
the output transistor load line degenerates into a
distorted ellipse and there is a reverse flow of current
which is in fact carried by the diodes. They are
unnecessary if the load is resistive or if power -factor
correction is applied. They can be of the germanium
or silicon junction type, rated to carry a maximum
current of 5 A and with an inverse voltage rating of
100 V.

The transformer specifications are as follows:-

OSCILLATOR TRANSFORMER T1
Core: Double -C pattern, centre limb lin x lin

(1 sq in cross-sectional area)
Airgap: 0.031in (1/32 -in paxolin spacer)
Windings (all enamel and rayon covered):-

W1: 160 turns, 22 s.w.g.
W2: 70 24
W 3: 4330 33 34
W4: 15 " 1 18

"
Bifilar woundW5: 15

OUTPUT TRANSFORMER, T2
Core: Double -C pattern, centre limb 1 fin x lfin

(2.25 sq in cross-sectional area)
Airgap: None (butt joint)
Windings (all enamel covered):-

IIT1,1::

586-15186 tu,r,ns, .g. }Bifilar wound
Secondary windings as shown in Fig. 2, 22 s.w.g.
In both cases the heavy gauge wire is wound on first
(nearest to the core).

The two transformers are bolted to a rectangular
sole plate of i-in thick aluminium which constitutes
the heat sink for all three transistors. These are
in direct contact with the plate which is connected
to the negative terminal of the supply battery. It
may be earthed if required. The circuit wiring is
straightforward and the layout of components is in
no way critical.

Alternative types of transistors suitable for use in
the circuit are readily available. They include the
following:-
MANUFACTURER Q1 Q2 and Q3

Ediswan-Mazda
G.E.C.

Mullard

Newmarket ..

Texas Instruments ..

XC142 XC155
1 XC155 XC156

GET 9 GET573
f 0C28 0C28
10C29 0C29
{V60/10P
V60/20P
V60/30P

f 2N457 2N457
2N458 2N458

Operation with Inductive Loads.-The dynamic
characteristic of a power amplifier is almost a straight

line for a purely resistive load. As previously
mentioned it becomes a distorted ellipse if the load is
reactive. The normal square -wave output from the
inverter can under some circumstances be trans-
formed to that shown in Fig. 3. This waveform was
actually observed when the capstan drive motor of a
high-grade tape recorder formed the inverter load.
The motor called for a nominal input of 70 VA at
230 V and although its operation appeared to be
entirely normal an attempt was made to correct the
waveform by adjustment of the load power factor.
It was found that a shunt capacitance of 1p,F removed
the effect but introduced some ringing on the leading
edge of the square wave. This in turn was eliminated
by connecting a resistance of 400 t in series with the
capacitor.

Power Output and Efficiency.-The inverter
shown in Fig. 2 is easily capable of delivering 100 W
into a resistive load. It can be switched on in the

Fig. 3. Inverter output waveform with inductive load.

battery circuit with a 100 W lamp as the connected
load and will quickly bring the lamp up to full
brilliance in spite of the very low initial resistance
of the cold filament. At full load the transistors
remain cool and are clearly being run well below
their rated maximum dissipation.

Measurements show that the unit draws 4.8 A
from a 28 V battery when delivering 220 V, 0.46 A.
An output of 101 W is thus obtained when the
input is 134 W, corresponding to an efficiency of
almost exactly 75 per cent. Some caution must
be used when making measurements with rectifier -
type a.c. meters. These in fact measure mean
values but are calibrated to indicate the r.m.s. value
of a sinusoidal voltage or current. They read about
10 per cent high when used to measure square
waveforms.

The no-load current is 0.4 A at 28 V and the
voltage regulation is about 10 per cent between one
quarter load and full load output. Load changes
have a negligible effect on the generated frequency,
while halving the battery supply voltage changes
the frequency by about 1 c/s. Finally the unit
forms a suitable driver stage for a very -high -power
amplifier. Using four Texas Instruments Type 2N
514B transistors in parallel push-pull an output in
excess of 1 kW could easily be obtained.

Tape -Recorder Wow and Flutter.-There is no
obvious reason why the performance of a recorder
in respect of wow and flutter should be worse when
the capstan drive motor is supplied from an inverter
than when it is run from the mains. Elastic couplings,
eccentric capstans and stretched tape are the usual
causes of these types of distortion and are common
to both cases.

Careful observations have shown that there is
still another source of irregularity. This is due to
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a periodic fluctuation of motor torque which appears
to be a function of the number of stator slots or
rotor bars. It is sufficient to cause a slight frequency
modulation of any recorded tone unless the torque
variations are smoothed out by a mechanical low-
pass filter.

Actual measurements on a particular recorder
(E.M.I. Type TR 52) give a total figure of 0.2 per
cent wow and flutter from all causes when the
machine is operating from the mains. The figure
is exactly the same when running from the inverter
provided that the battery gives a full 28 V output.

Typical nameplates as they appear on plastic -faced hardboard.

When the voltage is reduced to 24 the figure rises
to 0.3 per cent.

REFERENCES
1. Pye, T. R. High -Power Transistor D.C. Converters,

Electronic & Radio Engineer, Vol. 36, March 1959, p. 96.
2. Butler, F. Transistor Inverters and Rectifier -

Filter Units, Electronic Engineering, Vol. 31, July 1959,
p. 412.

3. Wetzel, Klaus. Constant Frequency Inverter,
Radio Mentor, Vol. 25, December 1959, p. 958 (in
German).

PANEL NAMEPLATES
THE use of transfers does much to improve the appear-
ance of home -built equipment and helps to give it a
professional finish. But, excellent as they are for many
purposes, ready-made transfers do not entirely solve
the problem of panel lettering for the amateur construc-
tor. He is soon likely to discover that the exact word-
ing required does not exist on any of .the sheets avail-
able, and he is then forced either to abandon his chosen
name for that switch or socket or to make up the word
from single letters. If he attempts the latter alterna-
tive, the difficulty he has in aligning them will remain
for ever distressingly visible-at least in the writer's
case it does. Another difficulty likely to be encountered
is that transfers cannot be applied to a crackle surface,
nor can they easily be curved, compressed or expanded
to fit a particular requirement.

The object of this note is to describe a method by
which neat panel nameplates can be made in any desired
size and wording. Lettering is done with the aid of a
" Uno " stencil in black Indian ink on the reverse side
of a strip of Perspex. Since the letters are on the back
of the strip when it is affixed to the panel they are fully
protected from damage and, being in optical contact
with the Perspex, they appear intensely black.

Perspex having a thickness of 1/24 in is the most
suitable kind to use. It should be cut into strips J in
wide and about 12 in long.

A jig to hold the Perspex and stencil in alignment
while lettering is essential for neat work, but it need
be nothing more elaborate than a board about 12 in x
4 in on which are nailed two pieces of hardboard of
the same thickness as the Perspex. These should be
I in apart so that the Perspex strip is a push fit in the
gap; if the edges of the hardboard are purposely left
rather rough, the strip will be gripped quite securely

A

"DO-IT-YOURSELF"

METHOD

By H. DAGNALL, M.A.

between them. A rail, parallel to the strip, against
which the top edge of the stencil moves, completes the
jig and ensures that the letters are aligned along the
centre of the strip.

" Uno " stencil UC.11. (UF.1+ for figures) and pen
No. 0 are suitable for the smallest (1 -in) nameplates,
but of course other sizes of strip and stencil can be used
as required.

Writing on the Perspex is not difficult providing that
it has been cleaned with carbon tetrachloride or other
degreasing agent and the pen is kept clean to ensure free

oc ink. As the lettering is done on the rear surface
of the Perspex the stencil must be reversed and writing
done from right to left. To obviate the need for accur-
ate centring of words on the strip, several legends are
written on one strip and separated later.

The nameplates are fixed to the panel by means of
countersunk 10 BA or 12 BA bolts. The heads of the
bolts can afterwards be enamelled to match the panel.

On a light-coloured panel the words show up clearly
but on a dark surface they should be backed with a
light-coloured paper or paint; this also permits the use
of colour coding for distinguishing different channels.
Since the nameplates are transparent they are particu-
larly suitable for mounting on light-coloured wood
veneers or plastic -faced hardboard.

A circular dial plate can be lettered in a similar man-
ner using a simple jig; circular plates can also be at-
tached with 12 BA bolts to the brass bush of a knob
to form a skirt.

Do not be put off because a required symbol does not
appear on the stencil, for with a little ingenuity two or
more characters or parts of characters can be combizeci
to form the wanted symbol, for example parts of "0"
and " L " to produce a neat capital omega symbol.
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The Bootstrap Follower 
ITS USE IN AUD;O AMPLIFIERS 

THE title of this article might well have been 
" When Is A Cathode- Follower Not A Cathode - 
Follower? " However, I have a feeling that the 
Editor would have found that a wee bit too long. 
Moreover, using this as an opening gambit enables 
me to have the best of both worlds, since readers 
will have guessed that the answer to the question is 
" When it's a bootstrap follower," whatever that 
may be. 

The object of the exercise is to investigate the 
behaviour at audio frequencies of the " cathode - 
follower " circuit of Fig. 1(a). This circuit is 
arrived at when it is desired to operate a cathode - 
follower with a cathode resistance much larger than 
is required for obtaining " cathode bias." A logical 
way out of the difficulty is then to use a normal - 
sized cathode -bias resistance in series with the 
desired high resistance, and to return the grid to 
the appropriate point, as in Fig. 1(a), so that only 
the voltage drop across the smaller resistance Rkt 
is operative as grid bias. In many practical circuits 
Ck is omitted, and the output is taken directly from 
the cathode. 

The difference between this type of circuit and a 
true cathode- follower (Fig. 5(a)) is apparently 
trivial. It is merely a question of convenience in 
biasing, or so 1 thought for a long time. My first 
misgivings came when I encountered Jeffery's phase - 
splitter.' In this circuit use is made of the fact 
that, in the Fig. 1(a) type of circuit, the signal source 
" sees " not rg, but a resistance many times greater. 
Thus the source delivers an increased voltage to 
the valve, since less is dropped across its internal 
resistance r,. If r, is large, the increase may be 
substantial. (In Jeffery's circuit, r, is the anode 
resistance r, of a pentode valve, and runs to several 
megohms.) This " impedance multiplication " effect 
is one which does not make itself very obvious in a 
true cathode- follower, where all it does is to reduce 
the input capacitance a little, without altering the 
input resistance. 

It came as something of a surprise to have it 
pointed out years later, by " Cathode Ray, "2 that 
the Fig. 1(a) circuit differs from a true cathode - 
follower in another important respect; it has less 
negative feedback. This is because the proportion 
of the output voltage which is fed back negatively 
to the grid is reduced by the source resistance r,, 
because r. and Rg act as a potential divider. The 
amount actually fed back; i.e., the amount developed 
between grid and cathode, is therefore Rg /(Rg +r,) 
times the actual output voltage. Thus the fraction 
fed back approaches unity as r, approaches zero, 

" Push -Pull Phase -Splitter," by E. Jeffery, Wireless World, 
Au ust 1947, p. 174. 

g "Cathode Fallowera, With Particular Reference to Grid Bias 
Arrangements," by " Cathode Ray," Wireless World, June 1955, 
p. 292. 
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(a) 

(b) 

By G. W. SHORT 

Fig. 1 (a) " Cathode -follower " circuit. (b) An a.c. 
equivalent circuit. 

and it approaches zero as the signal- source resistance 
becomes infinite. 

One thing which puzzled me at the time was this: 
if the feedback fraction is reduced, then the gain 
of the triode ought to be increased. Yet nobody 
seemed to have got out more voltage than he put in. 
Odd. But there are so many more interesting things 
to do than get out pen and paper and analyse circuits. 
Easier things, too, as far as I'm concerned. It 
wasn't until the circuit appeared again recently in 
Wireless World' that I finally got around to it, and 
discovered that, unlike the true cathode- follower 
which it so closely resembles, this circuit has an 
input impedance which depends on the load imped- 
ance, and an output impedance which depends on 
the signal- source impedance. The gain, oddly 
enough, is the same as that of a cathode- follower 
proper, though this depends on how it is defined. 

For the purposes of analysis, Fig. 1(a) can be 
simplified to Fig. 1(b) which shows only those parts 
which are relevant to an a.c. signal. Rk is now the 
effective value of Rka and the external load R1 in 
parallel. 
Input Resistance. -This is the resistance "seen" 

" Economical High -Gain A.F. Amplification," by A. R. Bailey, 
Wireless World, January 1960, p. 25. 
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(a) (b) 

Fig. 2. Equivalent circuits of Fig. (I); (a) with normal 
equivalent valve circuit, (b) with valve and load combined. 

(b) 

Fig. 3 (a) Circuit for calculating output impedance. 
(b) Equivalent circuit. 

by the signal source. It is the resistance measured 
between points A and B with the source disconnected. 
If a voltage V is applied between A and B, a 
current will flow in Re. The voltage drop across 
Rg is the true input to the valve; i.e., the voltage 
between grid and cathode (Vgw). The voltage 
across Rk is the output, and is AVek, where A = 
µRk /(ra + Rk). The situation is shown in the 
equivalent circuit of Fig. 2(a). It is simpler, instead 
of analysing this circuit as it stands, to convert it 
into the straightforward series circuit of Fig. 2(b) 
by using the Thévenin equivalent for the valve and 
its load. This is a generator with an open -circuit 
output AVek and an internal resistance R = 
Rk.r, /(R1 + ra). The current supplied by V,, is 

Imo= (V,, - AVek) /(Rg + R) 
where V,, = I,,Rg. These expressions yield 

= 1 ,n = R + Rg(A + P. The term (A + 1) 
represents the impedance multiplication effect. The 
grid- cathode resistance appears to the source to be 
much larger than the actual physical value. 

Gain. -It is clear from Fig. 1(b) that the voltage 
across R, cannot exceed V,,. If it did, current would 
flow into the source instead of out of it. Thus 
V0,ß can approach V,,, but not exceed it, and the 
maximum possible value for the gain is 1, as in a 
normal cathode -follower. Here V,, is regarded as 
the input voltage. If va is considered to be the 
input voltage, then the gain is smaller and falls to 
zero as r, becomes infinite. 

From Fig 2(b), 

V,,,, =AI k 

= AV,,R /[R + R,(1 + A)] 
Vo/V,, = AR,/[. + R,(1 + A)] = A' 

In most practical circuits, R is 100kû or less, 

22 

and R,(1 + A) is 1 OM S2 or more, so that 
A A /(1 + A), which is the same as the "gain" 
of a cathode- follower. 

Output Resistance. -This is the resistance seen 
by the load Rk in Fig. 1(b). To compute it we 
replace R, by a generator of e.m.f. V, and let V, be 
zero. The situation is then as shown in Fig. 3. 
Only that part of V which is developed across R, 
acts as an input voltage (Vgk) to the valve. 
We have, 

I = (V + iVek) /ra + V /(R, + r,) 
and (Vgk = VR, /(R, + r,) 

The second term in the first equation merely repre- 
sents a current through R, and r, which would 
flow even if the valve were not there. If we ignore 
it, we obtain, 

ruuc - I - 
V ra 

1 µRe 

R, +r, 
When r is zero; i.e., when the amplifier is driven 
from a constant- voltage source, the expression for 
r , reduces to ral(1 + µ), which is exactly what 
one would expect from a cathode- follower. But 

Fig. 4. When r, is infinite, it can 
be removed without altering the 
output impedance. 

when r, is infinite; i.e., when the amplifier is driven 
from a constant- current source, r,,, = r which is 
what would be seen by the load if the circuit were 
a straightforward amplifier with no feedback. This 
is what it is, under these conditions, as far as output 
resistance is concerned. We have made r infinite, 
which means that it can be removed without altering 
the output resistance. The circuit then becomes 
that of Fig. 4. Here, V is applied directly between 
anode and cathode, and there is no input between 
grid and cathode, so that the resistance seen by V 
is r,. 

At this point it is instructive to see what sort of 
values one gets in practice. Using a valve such as 
the ECC81 (12AT7) one might choose working 
conditions such that µ = 60, ra= 17kSi, A = 34, 
R,= 22kû, R,= 1Mû, r,= 100kû. With these 
values, the input resistance is 35M û, and the output 
resistance is about 300 û (compared with 275 û 
for a true cathode -follower using the same valve). 
So for most practical purposes the circuit can be 
regarded as an ordinary cathode- follower. In 
some circumstances, it may be positively useful to 
increase the output impedance; for example, one 
might want to match a line impedance. On the 
other hand, there is no difficulty in raising the output 
resistance of a true cathode -follower: all one needs 
to do is to connect a suitable resistor in series with 
the live output terminal. 

Hybrid Circuit. -The foregoing analysis shows 
(Continued on page 23) 
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that the behaviour of the circuit is conditioned largely 
by the impedances to which its input and output 
terminals are connected. The impedance of the 
source of input voltage is usually the most important, 
since it governs the output impedance. When 
ra = 0, the circuit becomes a true cathode-follower 
(shown in idealized form in Fig. 5(a) ). This has 
a gain of A /(A + 1) where A is the gain without 
feedback, in other words the gain defined as 
VOU,JV,,. The output resistance of the valve is then 
low, being re/(µ + 1) 1 /gm. (In practical cir- 
cuits, the output is usually shunted by something, 
so that the net output resistance is less than this.) 

When rg is infinite; i.e., when the triode is driven 
from a constant -current source, the valve presents 
the usual non -feedback output resistance ra. Under 
these conditions the circuit becomes as shown in 
Fig. 5 (b); it has no feedback, and the input voltage 
is IRg. This voltage is developed directly between 
grid and cathode, as in an ordinary triode amplifier. 
The difference is that the output is taken from the 
cathode, the anode being earthy. Now, a triode 
amplifier with a floating input voltage and cathode 
output is a bootstrap amplifier, and this is what our 
circuit becomes under these conditions. 

(a.) (b) 
Fig. 5 (a) True cathode -follower. (b) " Bootstrap 
follower " with current drive. This has the some char- 
acteristics as a bootstrap amplifier with voltage drive. 

Practical signal sources have neither zero nor 
infinite resistance, so the circuit behaves in practice 
like a hybrid between a cathode- follower and a 
bootstrap amplifier. It seems logical to call it a 
bootstrap follower. No originality is claimed for 
this title: it is so obvious that somebody must have 
used it before now. 

In a slightly modified form (Fig. 6) this circuit 
forms part of the phase -sputter described in this 
journal by Jeffery'. Advantage is taken of the 
impedance multiplication effect to present the pentode 
with a high effective load, thereby increasing its 
gain to an appreciable fraction of the pentode p, 
instead of the miserable fragment of it which is 
all one usually gets. The great advantage of making 
use of impedance multiplication is that the anode 
load resistor can have the usual sort of resistance 
and the pentode can be operated with the usual 
anode current (say 1mA) yet a large gain can still 
be obtained. Moreover, because the pentode is 
operating under normal conditions, as opposed to 
" starvation " conditions, it can deliver a large output 
voltage. For example, one might have an effective 
anode load of 3M n, even though the actual load 
resistance is only 100k û. With an anode current 
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of ImA, the voltage drop across the load is only 
100V. With a high tension voltage of 250V, the 
remaining 150V is available for the valve, which 
might well deliver a peak voltage of something 
approaching 100V before " bottoming " begins: 
this is more than the triode could handle. The 
gain of the pentode might be 1,000 or more. 

While one might get a high gain by operating the 
pentode under starvation conditions with a physical 
anode load resistance of a few megohms, it is unlikely 
that the gain would be as high or that the available 
output voltage would be as large as the values ob- 
tained using the bootstrap follower. 

These facts have led to the use of a single -ended 
combination of a pentode and a bootstrap follower as 
a means of obtaining high overall gain from a pen- 
tode and a triode. An equivalent circuit for this 
combination, neglecting direct voltages, is given 
in Fig. 7. This is the same as Fig. 1 (b), except 
that r, is now the anode resistance of the pentode 
(ray) and y, is µV, where iz is the pentode s, 

which may be several thousand. 
The maximum gain of the combination cannot 

exceed the pentode amplification factor. This is 
much less than the maximum possib... gain of the 

Fig. 6. Jeffery's phase splitter. 

Fig. 7. Single -ended pen - 
tode -b.f triode com- 
bination. Simplified 
circuit neglecting direct 
voltages. 

1; 
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two valves in cascade, which is the product of the 
two amplification factors. In practice, however, a 
cascaded circuit would have an overall gain much 
less than this product. All the same, the cascade 
amplifier might be expected to produce more gain 
than the bootstrap follower with pentode drive. 

However, one requires gain over a band of fre- 
quencies, and to compare the two circuits on this 
basis it is useful to calculate the products of gain and 
bandwidth. This is done in the Appendix. In 
terms of the stray capacitances of Fig. 8, the ratio 
of the gain -bandwidth product of the cascade 
amplifier to that of the pentode -bootstrap follower 
combination is: 

GB, (c+ cQ1) (A,+ 1) + cgkl (Al 
GB2 [egg (A1+ 1) + c.l+ cgk] \A2/ 

where Al is the gain of the triode in the cascade 
circuit and A2 is the gain (V,,,,,/Vgk) in the bootstrap 
follower circuit. In the numerator, the stray 
capacitance ce13 which contains the output capaci- 
tance of the pentode in Fig. 8, is multiplied by 
(A2 + 1), but it is not multiplied by anything in 
the denominator. In practice, c usually exceeds 
egg, so the effect of this difference can be very large. 

The effect of cal in the cascade circuit is to add 
to cgk. This is comparatively harmless, since 
the important capacitance is the Miller capacitance 

Fig. 8 (a) Cascade amplifier and (b) bootstrap follower 
ccm5ination showing stray capacitances 
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c6, (A, + 1). But in the bootstrap follower amplifier, 
cs, adds to cg., and the result is disastrous. In 
the bootstrap follower amplifier, the impedance 
seen by the preceding stage is the normal sort of 
triode input impedance, including the part due to 
Miller effect, multiplied by (A2+ 1). The effect 
of adding c,, to cg, is the same as would be the effect 
of adding it in the cascade circuit, only in the cascade 
circuit it is not added. 

Before leaving the subject of gain and bandwidth, 
it should be mentioned that, with the cascade cir- 
cuit, one has the opportunity of putting the triode 
in the first stage and the pentode in the second. 
With some values of signal -source impedance and 
load capacitance this might produce a marked 
improvement. In the bootstrap follower combina- 
tion there is no point in putting the triode in the 
first stage since its amplification cannot exceed about 
100 even with the best high-II valves. We shall 
continue to consider circuits in which the pentode 
is always in the first stage, partly to preserve a sound 
basis for comparison, and partly because the best 
audio pentodes are rather better than the best 
triodes in regard to hum. In a high -gain amplifier 
it would be logical to use a pentode such as the 
EF86 in the first stage. 

Appendix 
Gain -Bandwidth Products 

To find these, we calculate the pentode gain and 
bandwidth for each circuit and multiply their product 
by the triode gain. (The effect of the triode bandwidth 
is discussed in the article). To find the pentode gain, 
we need to know the load resistance and capacitance. 
In the cascade amplifier, the load resistance is just 
R, in parallel with the triode grid resistance Rg. 
The load capacitance, however, contains a portion 
due to Miller effect. This portion is here taken to be 
cg, (A + 1), where cg, is the inter -electrode capaci- 
tance (grid -anode) of the triode, plus any stray capaci- 
tance between grid and anode. This is not strictly 
correct, because the Miller capacitance is not a pure 
capacitance. A small resistance appears in series with 
it, but at audio frequencies, with c of a few pF, 
this resistance is negligible, and for all practical 
purposes the Miller capacitance is a pure capacitance. 
Similarly, in computing the anode load of the pentode 
when the triode is a bootstrap follower, a resistance 
which appears in series with R, (A + 1) is neglected. 
(See under "Input Resistance "). Again, this is justified 
in practical circuits, where Rg (A + 1) is nearly al- 
ways much larger. 

By neglecting these unimportant resistances, we 
get the equivalent circuits shown in Fig. A, which 
have the advantage of being readily comparable. In 
each case, the pentode is shown by the current 
generator g,V and the anode resistance r The cir- 
cuits are simple parallel RC circuits. The pentode 
gain is gmR, where R is the net resistance, and the 
bandwidth is 1 /27TRC, where C is the total capaci- 
tance. 

R and C are different for the two circuits. If we 
call the values in the cascade circuit Ro and Cc, 
and the values in the bootstrap follower amplifier 
Rb and C,,, we have for the pentode in the cascade 
circuit, a gain -bandwidth product 

gm R, x 1 /2n R, C, = gm /277C, 
The overall gain -bandwidth product is Al times this, 
where Al is the triode gain in the cascade circuit, 
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Fig. A (a) Pentode operating conditions in the cascade 
amplifier. (b) Pentode operating conditions in the 
bootstrap follower combination. 

so we can put, for the cascade amplifier, GB, = 
A1gm /2nC 

For the pentode in the bootstrap follower amplifier, 
the gain isg,o Rb and the bandwidth is 1/277R,,C5. 
The gain -bandwidth product for the pentode is thus 
gm /27.Cb. To obtain the overall gain- bandwidth 
product for the bootstrap follower amplifier, this must 
be, multiplied, not by A27 the gain V,,,t/Vgk of the 
bootstrap follower triode, but by A2 /(A2 + 1). 
This is because the output of the pentode is applied 
between the grid of the triode and " earth," like 

in Fig. 1(b). The " gain " of the triode is then 
A2 /(A2 + 1), as shown in the article. So the overall 
gain -bandwidth product for the bootstrap follower 
amplifier can be written 

gm A, (As) gm GB, = 
2IT 

X 
A2 + 1 21 C1(A2 + 1) 

The ratio of the gain -bandwidths is 

GB1 A1gm 21TC, (A, + 1) CAM, + 1) 
GB, 27TC, X A2gm C,(A,) 

If A, = A, = A, this approximates to 

ACb A(c,1 + cg,) + cgk 

C, Acg, + c1 + co 

In practical circuits, c,, is the largest of the strays, 
so the cascade amplifier is much superior. However, 
A, is not likely to be the same as A2. For greater 
precision, we must write the full formula, 

GB, A1(A2 + 1) [c,1 + cga + A2 + 1J 
GB, A2 [C.1 + cgk + c,, (A1 + 1)] 

(c,1 + Cg,) (A2 + 1) + co A, 
X 

co (A1 + 1) + C,1 + co A2 

To get an idea of what this means in practice, we 
substitute the following typical values: 
c,, = 10pF, c,= 2pF, cgk = 5pF, A, = 30, A2 = 25 
This produces a ratio of just under 5. For equal 
bandwidths, the gain of the bootstrap follower, 
amplifier is nearly 14 dB below that of the cascade 
amplifier. 

(To be concluded) 

Electronic Pointer Generator 
ALTHOUGH a conventional lecture pointer can 
usually be used with large -scale diagrams for illustrating 
television talks, there are often occasions when this is 
impracticable, for example, in describing surgical opera- 
tions or in microscopy. To meet these and other 
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requirements, Pye, Ltd., have developed an electronic 
pointer generator by means of which an arrow can be 
superimposed on the picture and moved to any desired 
point by a remote -control " joystick," which carries a 
push- button for switching on or off. An auxiliary 
switch reverses the direction of the pointer. 

The " joystick " movement is resolved into settings 
of horizontal and vertical potentiometers which provide 
d.c. shifts for the arrow blanking pulses in the line and 
field periods. The arrow formation is generated by 
mixing sawtooth waveforms in diode coincidence cir- 
cuits and can be adjusted in size. It is made more 
clearly visible by filling with black and white vertical 
striations which are generated by bursts from a trig= 
gered Hartley oscillator. 

The equipment is designed to operate on 405 -, 525 - 
or 625 -line systems and is available for rack mounting 
(Type 2443) or in portable form (Type 2444). 

"Permeability Tuners for Television "- a 
correction 

In the formula for the conditions for balance 
(right -hand col., p. 476 of the October 1950 issue) 
it is regretted that a term was omitted from the 
denominator of the left -hand expression. The 
equation should read :- 

Cg1C, 

C,Cd+ C2C4+ CSC,+ CgkC, +Cgk Cd C,a,+ Cak 
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RADIO 

HOBBIES 

EXHIBITION 

AMATEUR TRANSMISSION, "HI -FI" 

AND MUSIC -MAKING ON SHOW 

IN the competition organized by the R.S.G.B. for 
home -constructed apparatus a heterodyne wavemeter, 
made by E. St. B. Sydenham, G3LOK, was the Silver 
Plaque winner. R. H. Hammans' (G21G) transistor 
communications receiver, covering 1 to 30Mc /s with 
a.m., s.s.b. and c.w. facilities, was judged the best entry 
from the outside -London area: this set is only 4-tin by 
6in by 5fin. The best club entry was from Aquila 
Radio Club, who submitted a six -band transistor car 
receiver covering 1.8 to 30Mc /s, made by C. J. Salvage, 
G3HRO. This receiver is split into two units, as is 
fairly common practice, with the output stage on the 
loudspeaker panel. The receiver proper has three i.f. 
stages, an r.f. stage, and b.f.o. for c.w. reception. The 
band switch on the front panel takes the form of a 
sliding control and this is coupled to a rotary switch 
at the rear of the set by a mechanical linkage. 

The interest shown by R.S.G.B. members in mobile 
operation extends to the motor cycle- exemplified by 
s.s.b. equipment shown by V. Page, G3IVP -and even 
the humble " push- bike ": R. G. Scutt's (G3TBI) 2- 
metre bicycle transmitter- receiver does not depend on 
foot power, but uses a miniature 24 -V accumulator. 

Another exhibit by E. St. B. Sydenham showed how 
members of the Royal Amateur Emergency Reserve may 
be alerted automatically. A super -regenerative 2 -metre 
receiver fitted with an r.f. stage to eliminate the 
characteristic radiation, covers, due to its wide band- 
width, the whole 144Mc /s band. The output from 
this feeds, through a tuned a.f. amplifier, a pendulum 
relay. This relay will respond only when fed with 
pulses at its resonant frequency, and these pulses must 
be composed of a.f. to which the amplifier responds. 
Thus only a transmission satisfying these requirements 
broadcast at any frequency in the 144Mc /s band will 
energize the pendulum and ring the alarm bell. In 
the event of a mains failure, the receiver is automatic- 
ally switched to battery operation. 

Five companies producing equipment for the amateur 
were seen in the " commercial" section for the first 
time. Electroniques (Felixstowe) (who also produce 
temperature -compensated tuning coils and coil packs) 
were showing a complete " top-band" (160m) trans- 
mitter called the " Pathfinder," This uses germanium 
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E. St. B. Sydenham "s silver plaque winning wavemeter. 

Aquila Radio Club entry -transistor mobile communications 
receiver made by G3HRO. Band selection is achieved by the 
rotary switch at the rear, operated by the slide -bar below 
the dial. 

Underside of " Pathfinder " 160m trontrnitter by Electroniques 
(Felixstowe). Four -stage TV interference filter is adjustable 
and is seen in back compartment of centre raw. 
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K. W. Electronics "One Sixty" top -band transmitter.

Interior of "Tiger Talking Box " transistor modulator -
drive amplifier.

diodes as a speech clipper, which enables a high level of
modulation to be achieved without danger of over -
modulation. A four -stage low-pass output filter (to
prevent television interference) is fitted in a screened
compartment and the aerial current is monitored per-
manently by a plug-in thermocouple feeding the front -
panel meter. Another new ' top -band" transmitter on
show was the K.W. " One -Sixty," which uses multipli-
cation from the v.f.o. frequency of about 900kc/s. Like
the "Pathfinder " this transmitter is complete in a small
case, and can run at over the 10 watts input permitted.
K.W. Electronics (who incidentally are importing Ham-
marlund receivers) won the award for commercial
equipment this year, with their Viceroy s.s.b. exciter
unit. Another new exhibitor was Tiger Radio, who
were showing a very wide range of equipment. Items
that particularly caught our eye were a 750W p.e.p.
linear r.f. amplifier for 10 to 80 metres and the " Tiger
Talking Box." The tetrode output stage (QY3-65) of
the amplifier has its screen grid supplied from a cathode
follower whose control grid is normally at chassis
potential. When drive is applied a diode rectifies it
providing a positive potential for the cathode -follower
grid, consequently lifting the screen potential of the
QY3-65 and allowing it to amplify. Complete absence
of p.a. anode current (and output) is thus assured until
drive is applied. Power supplies for the unit are
derived by 'a chain of silicon rectifiers, whose good regu-
lation is an advantage, and a bias control allows opera-
tion in any condition between Classes AB1 and C.

The " Tiger Talking Box " is a small transistor a.f.
amplifier which derives its power supply from the 6.3V

TW2 10 -watt I44Mc/s transmitter by Withers.

heater line. It is designed to be used as a microphone
stand and it is capable of driving fully a pair of KT88
or 807 valves as the final stage of the modulation ampli-
fier. The sensitivity is 10mV at an impedance of 750kf1
and the 150-V grid -to -grid output is achieved by two
OC74s feeding two transformers.

Equipment made for the amateur for use in the
144Mc/s band is a comparative rarity; but this is a
speciality of Withers Electronics. This company were
showing for the first time a 10 -watt transmitter, receiver
converter and aerial, all suitable for mobile or fixed -
station working. The TW2 transmitter is crystal con-
trolled, tripling and doubling from 24Mc/s, whilst a
clamp valve operates on the QQV03-10 output stage.
The aerial is a A/2 dipole, bent into a circle to reduce
the directional characteristics and fed with a 7 -match
section which al.cws an 80-11 feeder to be used although
the basic aerial impedance has been changed by the
" rolling up " process.

Another unusual form of aerial-called the " birdcage "
-was shown by Minimitter: this is designed to act as a
directional high -gain aerial for 14Mc/s. Its mode of
operation can best be visualized by considering two
V -dipoles, stacked, with reverse -V reflectors behind
them. Little loss of performance of a dipole is incurred
by bending away at right -angles to the main axis half
of each of the " rods." The lower dipole and reflector
have their ends " bent " upwards to meet and join, as the
stacked arrays are x/4 apart vertically, the ends of the
upper array so forming the coupling between the two
arrays. A gain of 10dB is claimed for the " birdcage"
which, Minimitter point out, is roughly equivalent to a
five -element Yagi with a boom length of nearly 60ft.
The " diameter " of the birdcage aerial is under 20ft.

Sound Vision Services-the fourth of the newcomers
-were showing telescopic masts embodying an
ingenious principle. The lowest extending section is
raised by winding up on a ratchet barrel a wire rope
joined to its base and passing over a pulley at the top
of the fixed section; but the upper sections have the
guy -wires attached to their bases in a similar manner.
Thus having made fast the guys, winding up the lowest
extending section raises the upper sections. For non -
telescopic rotating masts a rotating guy -ring using
nylon bearing inserts which do not need greasing should
eliminate the necessity for climbing the mast which
always seems to be necessary during the worst blizzard
of the winter.

James Scott, importers of Hallicrafters receivers, have
added Dow -Key accessories to their range. Items on

WIRELESS WORLD, JANUARY 1961 27



Heathkit "Mohican " transistor communications receiver
using ceramic i.f. transformers (arrowed).

show included a.c.-energized coaxial relays for aerial
switching and automatic TR switches which operate by
allowing the transmitter output to build up a high bias
on the grid of a valve connected as an amplifier in the
aerial lead to the receiver. On " receive," the bias
decays, allowing the valve to give a slight gain.

Judging by the R.S.G.B. exhibits, transistors have
made an enormous impact on the amateur during the
last two or three years, particularly for use in receivers;
but this year sees the first introduction of a commercial
communications receiver using them. The Heathkit
" Mohican " was certainly the centre of attraction among
the kits on Daystrom's stand: this set covers 550kc/s
to 32Mc/s in five bands, using 0C171s for r.f., mixer
and local oscillator stages. The 455kc/s i.f. is ampli-
fied by three type 0C45, and to achieve a bandwidth of
3kc/s piezoelectric ceramic i.f. "transformers " are used.
Two of these are of ring and dot construction and
approximate to double -tuned transformers, whilst two

more behave as single -tuned "acceptor" circuits in the
emitter leads of the second and third i.f. stages. Control
of the b.f.o. is exercised by a voltage -variable capacit-
ance diode and the whole receiver with its 400-mW
output stage takes only 35mA from the 12-V battery-
much less than the dial lamps, for which a separate
switch is provided!

Minimitter were showing a transistor converter cover-
ing the amateur bands up to 14Mc/s. This has an i.f.
of 6COkc/s, to feed into an ordinary receiver and the
consumption is lmA (one) from the internal 4.5-V
battery.

Not all the exhibition was devoted to amateur radio-
high fidelity enthusiasts would have found something to
interest them from say, Jason, Heathkit or Aveley, who
were showing American Dynakit designs and new out-
put and mains transformers using toroidal windings.
For mains transformers this offers the valuable
advantage that the hum field is greatly reduced.

For those who want to make their own music the
British Recording Club were demonstrating " electronic
music" with the aid of a tape reproducer, and showing
some of the equipment used. For instance, a ring
modulator can be used to produce the very thing that
most of us spend time getting rid of-intermodulation-
which has many musical possibilities, or another unde-
sirable-valve noise-can be turned into a " new
sound " by passing it through filters.

Finally, for those who want to make the means of
making music, Jennings, our fifth newcomer, were show-
ing a basic electric guitar kit. This consists of guitar
body parts, strings, etc., and a magnetic pickup unit
placed under the strings, which are of steel. Thus an
output is produced when a string is plucked and, after
passing through a volume and a " top -cut " control
(which, as it is connected in an inductive circuit, has a
greater variety of effect than is usual) mounted on the
instrument this can be fed into an amplifier. Jennings
claim that the output is comparatively high and, as
most modern radio receivers are fairly sensitive, the
gramophone amplifier section of a radio -gram or radio
can be used.

NEW DATA RECORDING EQUIPMENT

UNUSUAL TAPE TRANSPORT MECHANISM

A NOVEL design of magnetic -tape transport mechanism
is a feature of new digital data recording equipment
manufactured by the Computer Department of Redifon
Limited. This mechanism moves the tape past the
recording and reading heads in small separate steps,
instead of continuously as in conventional systems. The
new mechanism permits controlled variations to be made
independently in the speed of recording and read-out
data: controlled variations can also be made in the time
delay produced by the passage of data from the recording
to the reading heads.

The tape (35mm wide) accommodates up to sixteen
recording tracks side by side. The drive system operates
in such a way that the tape is quickly starred, advanced
at a uniform speed during most of the step, and then
quickly stopped. The interval of uniform forward
motion in each step is made to coincide with a recording
or read-out period.

To get the variation in tape transit time between the
recording and read-out heads two sprocket drive wheels

are used; one wheel is near the recording heads and the
other near the read-out heads. If both sprocket wheels
drive the tape at the same speed, then the length of
tape between the wheels remains the same, and the
time delay between the two heads is constant. If, how-
ever, the " read-out " sprocket wheel is made to move
at a different speed from the " recording " sprocket
wheel, rhen the length of tape between the two wheels
alters, and the time delay between the recording and
read-out heads varies accordingly. For driving the two
sprocket wheels at independent speeds two separate step-
ping motors are used. These are energized by pulses
from variable -frequency pulse generators-the record-
ing or read-out rate varying according to the pulse
repetition frequency.

A great advantage of this type of data recording system
is that, since the tape velocity is fast during each step,
cumbersome high -frequency carrier or flux -sensitive
head recording techniques can be avoided, and simple
saturation recording by d.c. pulses is effective.
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RING AERIALS By H. PAGES, M.Sc., M.I.E.E.

INSTALLATION AT MOTALA LONG -WAVE BROADCASTING STATION

IT is unusual nowadays to read of major develop-
ments in long -wave broadcasting, and this makes the
recently published description of the station under
construction at Motala, Sweden', all the more
interesting.

The station works on a wavelength of 1,571m
(191kc/s), and at present the transmitter power of
150kW is radiated from a single relatively low aerial;
this arrangement is similar to the B.B.C. long -wave
station at Droitwich. The useful range of such
a station may be limited by interference (either man-
made or from stations working on nearby channels),
by fading, or both. Interference can be minimized
by increasing the transmitter power, and it is pro-
posed to increase the power of Motala fourfold,
i.e., to 600kW. However, this by itself would not
be worth while unless at the same time the aerial is
made "and -fading," i.e., unless the upwards radia-
tion towards the ionosphere is reduced. The usual
way of achieving this on medium wavelengths is to
use a mast between 0.5 and 0.6 wavelength high, but
this is impracticable for long -wave broadcasting-
the mast would have to be about 3,000ft high. How-
ever, substantially the same performance can be
achieved by using, instead of a single tall mast radia-
tor, a number of low aerials in the form of one or
more concentric rings, and the interest of the Motala
project centres round the decision to use a system of
this kind.

Let us consider first a ring containing an infinite
number of aerials; from considerations of symmetry
we can see that two arrangements will give uniform
radiation in all horizontal directions-the usual re-
quirement for a broadcasting station. The aerials
may be driven with equal co -phased currents (in -
phase ring), or with the currents of the same ampli-
tude but with the phase progressing uniformly round
the ring, the total phase shift being an integral
multiple of 2ir radians (progressive -phase ring).

In order to achieve anti -fading characteristics the
in -phase ring must be associated with a central aerial,
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Fig. 2. Fading limits of the old (solid line) aerial system
at Motala together with estimated limits of the new ring
aerial. This map is reproduced from Magnusson and
Stranden's article in the E.B.U. Review.

carrying a current opposite in phase to that of the
ring (the central aerial can be regarded as a ring of
zero radius). By changing the ratio of the current in
the central aerial to that in the ring, the radiation at
any specified angle to the vertical can be reduced to
zero; in other words, we can achieve a vertical radia-
tion pattern which is very like that for a single aerial
of the optimum height. The progressive -phase ring
does not require a central aerial, but the vertical
radiation pattern is similar to that for a half -wave-
length aerial, so that the anti -fading characteristics
are less favourable than for the in -phase ring.

The above discussion has been in terms of a ring
containing an infinite number of aerials. The effect
of using a finite number is to introduce serrations
in the horizontal radiation pattern, and a sufficient
number of ring aerials must be used to reduce these
serrations to an acceptable value. For the in -phase
ring it is advantageous to use an odd number.'

The Motala ring aerial, shown schematically in
Fig. 1, will employ a central mast 820ft high,

* B.B.C. Research Department.
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and an in -phase ring comprising five masts, 650ft
high, fed by underground cables from a central point.
The ring radius will be 2,100ft and the earth system
will occupy an area of 725 acres. For a system ad-
justed to give zero radiation at an angle of 45 ° to the
vertical (i.e., having a vertical radiation pattern
similar to that for a single mast 0.59 wavelength high)
the current in each mast is expected to be approxi-
mately 200A and the voltage at the base to be
approximately 30kV r.m.s. 1 he initial complication
of a ring aerial is therefore very high in respect of the
number of masts, the area of the site required, and
the equipment for energizing aerials. It is, howev r,
the only practicable way of achieving a worth -while
increase in the coverage of long wavelengths. The
estimated fading limit for the new Motala station,
shown in Fig. 2, is almost double that of the present
installation.

The use of ring aerials to achieve anti -fading
characteristics is by no means new. An in -phase
ring was first used (but only experimentally) in Ger-
many in 1931.' In 1939 the B.B.C. also tested an
in -phase ring aerial on a wavelength of
342m at Brookman's Park; here the ob'ect
was to increase the range of the Regional
medium -wave service without infringing a severe
Air Ministry restriction on the height of masts per-
mitted at this station. However, when this restric-
tion was lifted after the Second World War the
B.B.C.'s aim was achieved more economically in the
case of this medium wavelength station by erecting
a single high mast, which is still in service.

The progressive -phase ring aerial was first pro-
posed in 1936.' One was put into service in 1939
at Allouis, France, working on a wavelength of
1,648m, and designed for a power of 900kW.' The
station was destroyed during the Second World War
and the aerial system was not rebuilt in ring form.

Although much thought has been given over the
past thirty years to the application of ring aerials to
long- and medium -wave broadcasting, as far as the
author is aware the Motala station, when completed,
will be the only such system in service. Broadcasting
engineers will await with interest to hear how the
performance of the station compares with the expec-
tations of the designers.
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TRANSISTOR NOISE

EVERYTHING must have a beginning, and
incredible though it may seem there are people for
whom this will be their very first Wireless World.
They must be warned that in order to avoid vain
repetition such as the heathen use I am assuming
readers' knowledge of my remarks-or their equiva-
lent (if any)-on valve noise in the last issue, and
indeed of those on k in the issue before that. It
being unrealistic to suppose that such knowledge
will return instantly and fully to the minds of even
those who read the said remarks, I will recapitulate.

Quite apart from any man-made interference, all
amplification is limited by random (or " white ")
noise caused by electricity and matter not being
continuous but made of particles. That is why very
weak signals are heard against a background of
escaping gas, or seen on a background of animated
graininess. There are two main sources of such
noise. One of them is the continuous agitation of
electrons in matter, caused by heat. (You may say
it is a form of heat.) The constant that connects the
electrical noise power with the absolute temperature
is the k mentioned above, equal to 1.38 x 10 -23
joules per degree. The maximum noise power of
this self -generated kind that can come from any bit
of circuit is

kTB .. (1)

where T is the absolute temperature (beginning at
-273°C) and B is the frequency bandwidth in
cycles per second. In practice this power usually

1,

Fig. I Diagram of a p -n
junction, showing the move-
ments of typical electrons.
Internal arrows show direc-
tions of electrons; external
arrows, positive direction of
current.

yields a few microvolts, and the only source of it
worth bothering about is the input circuit of the
amplifier. The maximum electrical power of any
kind always results when a source works into a
resistance equal to its own (say R), and from that it
follows that the equivalent noise e.m.f. E is given
by

EN2 = 4RkTB .. (2)

That is Johnson or circuit noise.
The other main kind is shot noise, caused where

electrons stream from one electrode to another under
the influence of an electric field, as in a valve. The
individual electrons do not follow one another at
exactly equal intervals of time, but randomly, and
it is the resulting irregularities that constitute shot
noise. The basic equation is

INz 2eIB (3)

By " CATHODE RAY "

where I, is the noise current, e is the charge on an
electron, and I is the total current.

In any valve as normally used, the anode current
I is not limited by the temperature of the cathode
but by the crowd of electrons hanging about just
outside it (the space charge) and these have a
considerable smoothing effect on the noise, reducing
it to perhaps only a tenth of the amount given by
the above equation. On the other hand, whenever
the current divides up-say between an anode and
a screen grid-a further random element is intro-
duced which is not smoothed. This contribution,
which in a pentode usually exceeds the former kind
of shot noise, is called partition noise.

Now we are about ready to start on transistors.
But to prevent disappointment I had better make
clear that transistor theory is almost always more
complicated than valve theory, and the noise aspect
is no exception. In fact, until fairly recently I
wouldn't have presumed to expound it at all. A
paper by an (perhaps the) outstanding authority
on the subject, van der Zi?1, published in 1955,1
had a most discouraging appearance. But, as so
often mercifully happens, theory which at first
looks beyond the reach of any but Nobel prize-
winners is eventually found to be capable of being
explained to school children. By 1958,2 van der
Ziel (with a collaborator, Becking) had been having
second thoughts to such good effect that they produced
what has been described as a more rigorous proof
in about half the number of pages, and in spite of
that condensation most of it is intelligible even to
me. What follows is based on it.

The original transistors, of the point -contact
variety, were excessively noisy, and their workings
mysterious withal, so it is fortunate that they soon
retired in favour of junction types, which are the
only ones to be considered now. A feature of the
treatment by van der Ziel and Becking that particu-
larly appealed to me was the type of diagram shown
here as Fig. 1, in which the various possible ways
in which particles could move were considered in
turn. This diagram, which applies to junction
diodes, shows electrons only, and divides them into
three classes. Most of the free electrons in the diode
crystal are those belonging to atoms of the " donor "
impurity put there to make one end of the crystal
n type. These diffuse around, and of those that
cross the frontier into the p -type zone some of them
-the majority, if the p end if positive or forward-
biased-are gone for good. They form Class 1.
Others, in their aimless wanderings, find themselves
back again in the n zone; they are Class 3. There
are also a few electrons liberated by heat throughout
the crystal, regardless of the type of impurity
present. Those in the n zone need not be separately
considered, because all that cross the frontier can be

I Proc. I.R.E. Nov. 1955, p. 1639.
' Proc. I.R.E., March 1958, p. 589.
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included in Classes 1 or 3. Those in the p zone that
cross over to n form Class 2.

Note that this classification is the same whatever
external e.m.f. may be applied, but of course the
numbers of electrons in the three classes are greatly
affected thereby. The external current is denoted by I.
If Ia stands for the reverse current due to Class 2
(remember, electrons being negative move oppositely
to the conventional direction of current) Class 1
must add up to +10. Class 3, unable to make up
its own mind, obviously adds nothing to the external
current.

The " emission " of electrons in Classes 1 and 2
from their zones, and their journeys to the opposite
zones, are analogous to the crossing of electrons
from cathode to anode in a thermionic diode-except
for the absence of space charge, which is one respect
at least in which semiconductor electronics is
simpler than valves. (The electron charges are
neutralized by the equal positive charges of their
parent atoms.) So the shot -effect formula in its
simpler form without space -charge smoothing (eq. 3)
applies:

i12=2e (I -1-I0)B (4)

and i22=2e Ia B (5)
where it and i2 are the r.m.s. noise currents due to
all the electrons in Classes 1 and 2 respectively.
These formulae are for current -squared, partly
because they are simpler that way, and partly
because random noise powers (proportional to
current -squared or voltage -squared) can be added
together simply, whereas currents and voltages can't-
if one wants a correct answer.

The movements of Class 3 are random, due
entirely to thermal agitation, and so their contribu-
tion to noise is given by an adaptation of eq. 2.
That was in terms of voltage, but " Ohm's law "
enables us to adapt it:

EN 273 = - 4kTB=
4kTGB

R2

where G is the appropriate conductance. The

( a )

3

4

2

( b ) 3

4

5

E B C

1

(Left): Fig. 2 A transistor
consists of two diodes back-
to-back, and here are shown
the typical movements of
(a) electrons and (b) holes.

(Below): Fig. 3 Given
and 12, what is the

total, I ?

question of what is appropriate here is a little tricky.
It turns out that G is equal to Ga- e(I+ I0)/kT,
where Ga is the conductance of the junction to a.c.
So

132 = 4kT (
e(I

kT+

I))
Ga (6)

The total noise -current -squared (say i2) is 42+42 +
/32 and substituting their values from (4), (5) and (6)
we get

i2=i12+i22+42=2e (14_,°, B+2eI,B + 4kTGaB -
4e(I + I,)B = 4kTGaB - 2eIB (7)

I, very conveniently disappears, leaving us with
i2 in terms of the external current I.

This calculation may seem a bit dodgy in places,
but it is confirmed by practical measurements,
which is a comfort.

So far our currents have been composed exclu-
sively of electrons. In an actual junction diode each
class of electrons has its counterpart in a class of
holes moving in the opposite direction. The current I
includes both, and I don't think it would have
occurred to me to doubt that the noise currents are
in the same proportion therein as they are in the
electron currents just calculated. But just to make
sure, van der Ziel gives formal proofs that what
holds for holes alone does also for electrons alone
and for both combined.

Skipping that, we pass on to transistor triodes.
Unlike a triode valve, a transistor consists of a pair
of diodes back to back. So it can be tackled as an
extension of what we have just done. Fig. 2(a)
shows how the electrons move in a p -n -p transistor.
The first three classes correspond to those in Fig. 1,
with the base as the n zone and the emitter as the p.
One might expect the same three to be duplicated
in the base -collector junction. But, unlike the base -
emitter junction, under working conditions it is
always biased in the " reverse " direction, preventing
electrons from flowing towards the collector. So
Classes 1 and 3 are absent.

Fig. 2(b) shows hole movement. The first four
classes are the same as for electrons in reverse, but
there is one extra class which is in fact the most
important of all, comprising the holes that pass
right through and on into the external circuit.

If equation (1) is true for diodes in general it
should be true of the two transistor diodes in par-
ticular. Let us apply it first to the emitter diode,
in which the current and conductance can be called
I, and G, respectively to distinguish them, and
of course i6 is the corresponding noise current.
Substituting these in (7) we get

i 82 = 4kTG ,B - 2eI ,B (8)
The formula for the collector diode is the same
except for c instead of e, but we can save ourselves
the trouble of writing the first term, because we
have already decided that the collector diode is
reverse -biased and so its conductance is negligible.
And because I, in this case flows from n to p instead
of p to n (which we have taken as the positive direc-
tion without actually saying so) it is negative. So

i2 = 2eI,B (9)
The noise current i, can be regarded as coming

from a current generator in parallel with the input
junction of a noise -free transistor, and i, as coming
in parallel with the output junction. But that is
not quite all.

In Fig. 3, II and 12 are currents from two a.c.
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Fig. 4 Typical noise/frequency characteristic for a
transistor.

generators working simultaneously. How much is
the total current, I? The answer is that it depends
on whether the two generators are synchronous
or not. If not, then the rule we have been following
is correct: 12 = 11 2 + 22. But if they have the same
frequency, then 12= (I, + I2)2. For example, if I, hap-
pened to be equal to -12, I would clearly be 0. But if
they were unequal in frequency, or random, then
it wouldn't even be possible to say I, =- -12, because
there couldn't be a constant 180° phase difference
between them.

The second method of addition applies even when
the currents have no definite frequency-as with
noise currents-so long as they are synchronous.
This is so with the straight -through current of
Class 5, but as that is not the whole current the total
result is somewhere between the two extremes.
In technical language, the noise currents i, and 4
are partially correlated. Note that the difference
between ie2+42 and (i,+4)2 is 2i eic. We might
think that even a partially correlated current would
therefore be larger than a totally uncorrelated one,
but in this case the correlated parts of i, and i, have
opposite signs, so the total noise is reduced by the
correlation. Because 15 is the main current, correla-
tion is nearly complete, at least at low frequencies.

To calculate the total noise, one has to fit the
noise generators given by eqs. 8 and 9 into a tran-
sistor equivalent circuit, and, since one is very much
interested in how it depends on frequency, this
equivalent circuit should include capacitors and any-
thing else that may be necessary to simulate high -
frequency effects in the transistor. The calculations
then become no easy task. They have been per-
formed-and, what's more, checked with measure-
ments on actual transistors-by J. M. Stewart.'
The badness of noise is best expressed as noise
factor or figure, which is a measure of the extent
to which it affects weak signals and so limits effective
amplification. Stewart used a common -base circuit
for his analysis, but found that the noise factor was
essentially the same for the other two configurations.
He circumvented another complication-that the
noise factor depends on the external impedances
connected to the transistor-by assuming that they
would be adjusted to give the lowest and therefore
best noise factor.

An interesting point is that the forking of emitter
current inte collv-i-nr current and base current
causes partition noise, ts, that in multi -
electrode valves; but because the base current is
usually a very small fraction of emitter current the
effect is relatively small.

' Proc. I.H.E., Part B Supplement No. 17, May 1959, p. 1056.

A more serious thing is that there is also Johnson
noise due to the resistances of the various parts.
The most important is that due to what is usually
denoted by rbb,-the resistance between the base
terminal and the active part of the base.

Such calculations reveal a frequency characteristic
in which noise is flat or " white " over a wide middle
range, but slopes upward at each end somewhat
as in Fig. 4. Why?

At the low -frequency end the additional noise is
more or less inversely proportional to frequency,
so it is often called noise. Like the rather similar
" flicker " noise in valves, it seems to lack a compre-
hensive explanation, but for our purpose it may be
sufficient to note that it has been traced to surface
leakage and similar imperfections of manufacture.
While at one time it seriously affected the a.f. band,
it has been pushed progressively down towards the
sub -audio frequencies. Even those strange types
who work among such things as servo -mechanisms
and bio-electricity, to whom 20 c/s is an ultra -high
frequency, are helped by this, because the lower
the frequency at which the 1/f noise starts the less
there is of it at any given frequency.

At the other end the rise is due chiefly to the
various effects that cause transistor performance in
general to fall off. Even " white " noise sources,
if inserted in networks that include capacitors, give
a net output that varies with frequency, Correlation
becomes less, for one thing. It must be remembered
that noise factor is worsened by anything that
reduces signals more than noise. Against this
gloomy thought there is the information that over
the valuable middle frequencies the noise factor for
junction 'transistors can be lower even than that for
valves. But don't assume that this is necessarily
so with the transistors you buy!

Brit.I.R.E. Premiums
THE first recipients of the newly established Associated-
Rediffusion pi emium of the British Institution of rcaaio
Engineers are K. G. Freeman (Mullard) and D. C.
Brothers (B.B.C.) who share the £50 prize. Their
papers " A Gating Circuit for Single -gun Colour Tele-
vision Tubes " (Freeman) and " The Testing and
Operation of 41 -in Image Orthicon Tubes " (Brothers)
were read at the Institution's 1959 Convention.

The Heinrich Hertz premium (20 gn.) goes to P. B.
Helsdon (Marconi's) for his Convention paper " Tran-
sistors in Video Equipment." K. Burrows, of Imperial
College, receives the new A. F. Bulgin premium (15 gn.)
for his paper " A Rocket Borne Magnetometer."

Four co-authors who are with the National Research
Council of Canada receive the Brabazon award (15 gn.)
for " A Low -drain Distress Beacon for a Crash Position
Indicator." T. C. R. S. Fowler, of Bristol Aircraft, is
awarded the Leslie McMichael premium (10 gn.) for "A
Six -channel High -Frequency Telemetry System."

The new Charles Babbage award for an outstanding
paper on electronic aspects of computers (15 gn.) is
shared by Dr. T. B. Tomlinson (Southern Instruments)
whose paper was " Switching Circuits Using Bi-direc-
tional Non-linear Impedances " and Dr. M. Prutton
(I C.T.) for " Ferro-electrics and Computer Storage."

I. J. P. James' paper "A Vidicon Camera for In-
dustrial Colour Television " has been awarded the 10 gn.
Marconi award. He is with E.M.I.

All three recipients of the graduateship examination
prizes are from overseas-C. S. Sujan (India), 0. Smikt
(Israel) and W. W. Cridland (Canada).
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Elements of Electronic Circuits
21.-Differentiation and Integration

By J. M. PETERS, B.Sc. (Eng.), A.M.I.E.E., A.M.BrIt.I.R.E.

EARLY sections in this series have illustrated
how a simple series C -R combination can " differen-
tiate " or " integrate " a rectangular input waveform
with an accuracy depending on the relation between
time constant employed and the length of the
waveform. These circuits, with the aid of feedback
amplifier, can be used to produce waveforms approxi-
mately proportional to the derivative or the integral
of the input waveform. If certain precautions are
taken it is possible for high accuracies to be achieved.

Most of the commonly -used methods are based on
the fact that

v0 = fio dt or io = dv0/dt
where ve is the voltage developed across the capacitor
and i is the current taken by it.

L -R differentiating networks may also be en-
countered but the resistance of the inductor intro-
duces errors. However, in some applications these
errors can be tolerated.

Figs. 1 (a) and (b) illustrate an improvement on the
simple C -R circuit for differentiating and integrating
respectively. It can be shown mathematically that if
the gain of the amplifier without feedback (A) is
constant; then the time constant of the differentiating
circuit of Fig. 1(a) is effectively divided by (A+1).
This is accomplished without the corresponding
decrease in amplitude of the output (which would
have occurred in the ordinary way with the simple
C -R circuit). The gain of the amplifier compensates
for this and an improvement in accuracy of waveforms
due to the decreased time constant results. A similar
treatment for the integrating circuit of Fig. 1 (b)
leads to the result that the use of the feedback ampli-
fier effectively multiplies the time constant by the
factor (A+1), resulting again in a more accurate
integrated waveform.

To compensate for stray capacitances which in -
R

INPUT DERIVATIVE

(b)

(a)

INPUT INTEGRAL

0

INTEGRATING
CAPACITOR

LEAKAGE
RESISTANCE

INPUT

+NJ.

COMPENSATING
I CURR NT

MILLER INTEGRATOR i COMPENSATING AMPLIFIER

Fig. 2

troduce time delays in the feedback loops of differen-
tiators, and leakage resistance and dielectric absorp-
tion in the integrating capacitor of integrators, it is
usual to introduce compensating circuits. Fig. 2
shows an integrating circuit of the Miller type (see
description of the Miller
time base in No. 14, June +

1960) followed by a com-
pensating amplifier. The
object of this amplifier is
to provide a current which
is always equal and
opposite to the leakage
current through the integ-
rating capacitor and the
variable resistor is set so
that balance of charge and
discharge is achieved. One
of the aims in both feed-
back differentiating and integrating circuits is to keep
the voltage variations at the first grid to a minimum.
The closer one can get to this ideal the nearer will the
output be to either the derivative or the integral of
the input. A high loop gain is essential and several
stages of amplification are often used to achieve this.

Mention must be made of current, as opposed to
voltage, feedback for differentiation or integration.
Referring to Fig. 3, it will be seen that this circuit
acts as a differentiator.

Vg CC J iK =

and due to feedback vK = vi,,. The anode current
therefore varies as the derivative of the input voltage.

Before leaving this section it should be noted that
a number of mechanical and electro-mechanical
devices are available for carrying out these operations,
but their response time is much longer than that of
the circuits considered here.

i

Vin
VK

T
Fig. 3
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LETTERS T THEE ITO

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

Stereo Broadcasts
I HAVE listened with interest and enjoyment to the
B.B.C.'s series of experimental stereo broadcasts.

Presumably the original intention of these tests was
to assess the relative merits of stereo and mono repro-
duction. This task has recently been made more difficult
by the use of a TV sound a.m. transmitter for the right-
hand channel. This inevitably produces a marked differ-
ence in the signal-to-noise ratio of the two channels.
Similar performance from each channel can only be
provided by using two similar transmitters or, prefer-
ably, one transmitter using a multiplex system.

In the meantime the case for stereo has been amply
demonstrated by the gramophone record industry. After
a somewhat shaky start they are issuing and selling vast
numbers of stereo discs to a public which is obviously
no longer in any doubt.

Now that the burden of proof has been lifted from
the B.B.C., surely they could demonstrate a single -
transmitter method of stereo broadcasting. The Mullard
system (with its crosstalk 45dB down) seems to have
much to recommend it, including the facility of radiat-
ing two separate programmes from a single transmitter.

Now seems the ideal time to start regular stereo
transmissions from a single transmitter in each B.B.C.
region. If this is not possible surely we could have an
initial pilot scheme operating from Wrotham only, as
was done during the f.m./a.m. controversy.

Saffron Walden, M. S. GOTCH.
Essex.

Television Standards
MR. BANTHORPE (Oct. 1960 issue) advocates a
change of field frequency from 50 c/s to 60 c/s for the
purpose of reducing flicker. The price to be paid would
include an increase of bandwidth and a loss of the
mains -hold feature as already mentioned by Mr. Ban-
thorpe. But American experience shows that telecine
and telerecording process become more involved and
give inferior performances under those conditions. Once
a field frequency has been reached which is sufficiently
high to enable rapid movements to be depicted satisfac-
torily, then it would appear logical to acnieve freedom
from flicker by selection of afterglow time.

Mr. Heffernan, in the same issue, claims that " a real
advantage . . . is gained in getting one's peak aerial
power in the blacks and the all-important synchronizing
pulses." Has Mr. Heffernan forgotten that an un-
modulated carrier contains no intelligence and that a
voltage change from 0-3 produces just the same signal
as a change from 7-10?

Mr. Charles Rogers (Nov. 1960 issue) writes of the
bandwidth needed for equal horizontal and vertical de-
finition. Concentrating first on the word "needed," is
this not putting the cart before the horse? A suitable
number of lines is incidental to the bandwidth available.
It is the bandwidth which is the raw material and which
costs money, lines do not. There is no single correct
relationship, and discussion* has shown that the
country's experts disagree strongly amongst themselves
as to what is the best relationship, their opinions cover-
ing wide ranges.

(* See, for example, "Relation Between Picture Size, Viewing
Distance and Picture Quality," L. C. Jesty, Proc.I.E.E., Part B,
No. 23, Vol. 105, Sept. 1958.)

As for equal horizontal and vertical definitions, I
suggest that there is no such condition. If there are
1 lines in a picture, then the number of different ver-
tical heights which images may have is I. But images
may be shown with an infinite variety of horizontal
lengths. In the vertical plane an image may take up
one of 1 positions. In the horizontal plane it may
take up one of an infinite number of positions.

It has been known for at least a decade that the
conventional relationship, usually expressed in cart -
before -horse fashion as

final = A/2f,j2
gives, when transposed, a number of lines which is
too small. The Television Advisory Committee's
recommendation for increasing vertical definition to a
greater extent than horizontal definition merely recog-
nizes this fact.

I believe that the logical approach to this problem
is to determine the available bandwidth, and with a
multi -standard camera channel, limited to this band-
width, to select that number of lines which gives the
most pleasing results. This, of course, has been done,
but it is surprising how old ideas stick. This is prob-
atly because the subject makes a neat (but very mis-
leading) examination question.

I believe that the fallacy of the conventional equation
can be demonstrated in the following manner :-

1

I reason that if this equation were valid, then the
definition of an image would be governed by the sum
total of the line lengths that lay within the boundaries
of the image of an object, irrespective of whether they
coincided with the major or the minor axis of an
elongated image. The above sketches are of the same
object drawn in these two different ways.

Sutton, Surrey. R. C. WHITEHEAD.

Transistorized Wein Bridge Oscillator
THE use of the super -alpha pair as the input stage in
the article in your August 1960 issue has already provoked
considerable comment, but one feature of the arrangement
has been misrepresented by Mr. F. Butler and overlooked
by subsequent correspondents. On page 388 he says that
the super -alpha stage is an emitter follower directly
coupled to a common -emitter stage, the collector of the
emitter follower being taken to the collector of the common
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emitter stage and not the supply rail. He then says:
" The principal effect of this change is to place in series
with the collector circuit of the first transistor the whole
output voltage developed across the load resistance.
This voltage is opposite in phase to the amplifier input
voltage and constitutes a large series negative feedback
signal. Tne effect of this [feedback] is to cause a further
increase in the already high input resistance . "
Surely the effect of this feedback is to reduce the input

-6V

SIGNAL
GENERATOR

resistance, for, when the collector voltage of an emitter
follower is reduced, an increase in the input current is
required to maintain the emitter current constant. Thus
the stage appears to have a resistor connected between
base and emitter, the value using hybrid parameters,
hod log (B 1)/li22. By using the super -alpha stage this
resistor is connected between input and output of the
pair and thus appears as if it were across the input k 1

times smaller, k being the stage voltage gain. At high
frequencies the collector to base capacitance shunts the
input still further, an effect which is k 1 times greater
with the super -alpha stage than with the conventional
arrangement.

Using the circuit shown a set of measurements was
made with the same two transistors throughout. With
Sw2 in position 1 the circuit is that of an emitter follower
driving a common -emitter stage, in position 2 the super -
alpha stage results, and in position 3 the collector of VI
is connected so that it closely follows the input voltage.
The input impedance is measured by inserting R1 in
series with the input and observing the change in the
output voltage.

At 100 c/s the change of Sw2 from position 3 to
position 2 reduces the input impedance from 1.6 to 1.3M t).
This gives (B 1)/h'r2 as 30MS2 (very approx.) and hence
if B = 30 (and experiments s'iow that B is maintained at
very low currents) 1/h'22 = imn, which is much higher
than the value at normal currents.

At 3 kc/s changing from position 3 to position 1 reduces
the input impedance from 1.4 to 0.8M ti This gives the
collector to base capacity of VI as 51pF.

At 3 kc/s changing from position 3 to position 2 reduces
the input impedance from 1.4 to 0.17 megohms. This
gives the collector to base capacity as 7/pF, i.e. larger
at the lower collector voltage, which seems reasonable
though both values of the capacitance are smaller than
the value at normal currents.

A table setting out the input impedance of the three
circuits at various frequencies is shown below

Frequency (kc/s) 0.1 1.0 3.0 10 30 Sw 2

Input Conventional circuit 1.6 1.4 0.8 0.19 0.05 1

impedance Super -alpha 1.3 0.6 0.17 0.045 0.02 2
in megohms Collector " lifted " 1.6 1.6 1.4 0.5 0.07 3

The technique of lifting the collector of an emitter
follower is used in Application Report No. 6 of Texas
Instruments. Here a d.c. amplifier is described with an
input impedance of 200M a

Barnet, Hens. J. C. A. TALBOT

The author replies:-
Mr. Talbot has drawn attention to what in some

circumstances may be a fundamental defect of the super -
alpha transistor pair. I accept his conclusion that the
effect of feedback from the collector load is to reduce
the input impedance of the first stage and not to in-
crease it as I stated. Nevertheless, from Mr. Talbot's
tabulated figures it is clear that at low frequencies the
input impedances of the three circuit arrangements he
describes are all of the same order of magnitude but
that, partly because of collector -base capacitance, the
input impedance of the super -alpha circuit falls off more
rapidly with an increase in frequency than is the case
with the other two circuits. It turns out, quite fortuit-
ously, that this characteristic is acceptable in the present
case because, on any given frequency range, the Wien
bridge network has its lowest impedance at the highest
frequency. Thus we have in effect an amplifier of vari-
able input impedance driven from a source of variable
output impedance and any mis-match is of little practical
consequence. Naturally the effect of collector capaci-
tance is much worse in the case of audio -frequency
transistors than it is for h.f. or v.h.f. transistors in which
this capacitance is very small. If outputs extending up
to 100 or 200 kc/s are desired it would be advisable to
use transistors with alpha cut-off frequencies in the
range 30-100Mc/s.

I have a copy of the excellent Texas Instruments
Application Report referred to by Mr. Talbot, but it
was issued after my paper was written. It is possible
that their techniques for designing transistor circuits of
very high input impedance might have applications in
the R -C oscillator to extremes, these
techniques become too elaborate to incorporate in a
simple piece of apparatus.

F. BUTLER.

P.V.C. holders have been produced by Bush Radio to
protect the miniature circuit diagrams which they now
issue to dealers for the servicing of television and sound
receivers.
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ANUF CTU P DUCTS

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

Automatic Circuit Tester
THE American Lavoie Laboratories' "Robotester" can
test to any one of four alternative tolerance limits the
resistance and a.c. or d.c. voltage between any two of up
to 250 test points at a rate of about 80 tests per minute.

Lavoie Laboratories "Robvester" automatic circuit tester.

The tolerance limit as well as the resistance or voltage
to be tested are individually set for each test by means
of a punched tape which is fed into the Robotester. If
a fault is found the machine automatically stops until
switched on again, and at the same time the measure-
ment accuracy can be checked. Alternatively, an addi-
tional unit can be attached which automatically records
the fault and then restarts the tester. It is claimed that
with this instrument on production runs final test times
can be shortened by about 80%. The Lavoie Labora-
tories' Robotester costs £2,850 and is distributed in this
country by Metrix Instruments Ltd., of 54 Victoria Road,
Surbiton, Surrey.

Versatile Multi pin Connectors
A NEW range of aluminium -cased, multi -pin con-
nectors, the Mark 6, is now available from The Plessey
Company. These connectors embody many singular
features and they also accommodate a considerably
greater number of contacts than other Plessey connec-
tors of similar size.

Mark 6 connectors are available in four sizes with
a fixed and free unit in each; both units are obtainable

The new versatile Mark 6 Plessey multi -pin connector.

with either plugs or sockets and are easily convertible
to coupler units. A silicone -rubber moulding forms the
insulator and fully shrouds individual contacts, cable
joint and a portion of the cable dielectric.

Insulation resistance between contacts and earth
throughout is greater than 10'MC/ at 500V.

The voltage rating is 1kV r.m.s., irrespective of con-
tact class, at ground level, reducing to 350V at 70,000ft,
or under equivalent conditions. Current ratings range
from 5A to 12A and the connectors are satisfactory for
operation in ambient temperatures between -55°C and
+155°C.

Contacts are silver-plated brass and socket inserts are
designed to give equal mating loads irrespective of the
length of engagement.

These new connectors can be used in four alternative
positions by merely varying the position of the bayonet
couplings. This feature prevents mis-coupling to wrong
units and also prevents mis-mating. The connector is
designed to meet the major performance requirements
of British Military Specifications ELI987 and DEF5321,
and American Military Specifications MIL -C -5015D
and MIL -C-26500 (U.S.A.F.).

A special high quality connector with nickel -plated
housings and gold-plated contacts is available to special
order. Further details can be obtained from The
Plessey Co., Ltd., Ilford, Essex.

Multi -channel Oscillograph
THE new Savage and Parsons Type RG32-12/15 multi-
channel oscillograph has a response of up to 1000c/s at
a sensitivity of 7.5mA/cm. Eight alternative paper
speeds from 5in/min to 150in/sec can be used,
and a well-defined trace is obtainable at writing
speeds of 12,000in/sec. Up to 200 feet of paper
can be recorded at any one time and this can either be
run continuously or alternatively automatically stopped
after 2, 5, or 10 feet have been used. Identification of
each channel every two feet irrespective of the paper

Savage and Parsons Multi -Channel Oscillograph.

speed is provided by a sequential interruption of each
trace. The signals are obtained from mirror galvano-
meters and the traces develoled spontaneously within
a few seconds by using ultra -violet sensitive paper. The
magnet block carries fifteen galvanometers but some of
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these will usually be used as time markers or, connected
to the mains, as a reference frequency. The cost of this
oscillograph is in the region of £1,200, the exact value
being obtainable on application. It is manufactured by
Savage and Parsons Ltd., of Watford, Herts.

Sub -miniature I.F. Transformers
A TRULY sub -miniature transformer, the " Fidis,"
which measures only din in diameter and in high, is
being produced in France primarily for use in pocket-

Orega "Fidis" sub -miniature if. transformer compared in
size with a cigarette.

sized transistor receivers, but it has, also, applications
wherever space is strictly limited. The base soldering
pins are positioned so that the transformer can be used
in printed circuits.

Despite its diminutive size it is fully screened and the
"Q " of the windings is claimed to be of the order of
150.

Further details can be obtained from the French
company Orega, 106, rue de la Jury, Vincennes (Sene)
France, a subsidiary of the Compagnie Generale de
Telegraphie Sans Fil of Paris.

Transistor DC/DC Converters
RECENTLY introduced by Aveley Electric is a range
of transistor converters supplying h.t. voltages from 6V
to 24V batteries. A special feature of the Avel con-
verters as they are called, is the use of toroidally-wound
transformers on H.C.R. square -loop type magnetic cores,
together with bifilar windings to ensure accurate balance
and fast switching of the transistors with over -shoot
voltages kept to a minimum.

The converters, which are avai'able with ratings of
5W to 120W, provide normally 300V d.c. output with
intermediate tappings of 200V and 250V. Adequate
protection is provided to prevent damaging the transis-

Chassis of a typical Ave! transistor DC/DC converter
made by Aveley Electric.

tors by inadvertently reversing the polarity of the input
or by other wrong connections.

S iown in the illustration is one of the basic units
employed in the converters, the massive chassis block
forming a heat sink for the transistors. This basic unit
can be fitted in a variety of housings to meet users'
requirements. By duplicating and triplicating the basic
units in a single housing higher power, or voltage,
outputs and/or multiple voltages are readily obtainable.

The basic units are very compact, the chassis, or heat
sink, measuring only 3iin x 2÷in with height dependent
on output rating. In a 45 -Watt unit, for example, this
is about 3M.

Further details can be obtained from Aveley Electric
Ltd., South Ockendon, Essex.

Television Aerial Isolator
TO the Egen range of components has now been added
an aerial isolator, Type 364. It isolates the aerial on
a.c./d.c. television receivers and is a single compact
rugged unit which complies fully with the individual re-
quirements of BS415. Insertion loss is very low and its

Egen television aerial isolator.

electrical specification ensures maximum performance at
all frequencies envisaged for domestic receivers.

It is completely co -axial with full screening of the
inner conductor. The series inductance of the feed -
through capacitor in the outer conductor is exceptionally
low, which is a desirable feature. Feed -through capaci-
tors in both conductors are each 470pF. They are
tested to 3,000V d.c.

Provision is made for direct mounting to the receiver
chassis or to a separate bracket and the isolator can be
supplied with any required length of coaxial cable for
connection to the receiver input circuit. The external
socket accepts a standard coaxial plug to R.E.C.M.F.
specification. The makers are Egen Electric Ltd., Char -
fleet Industrial Estate, Canvey Island, Essex.

Transformer Kits
THE introduction of a range of transformer kits com-
prising a stack of laminations, a bobbin and fixing clamps
where appropriate, will come as welcome news to many
concerned with the construction of a prototype iron -
cored transformer, and these also include home
constructors.

Fifteen sizes and three different lamination materials,
Silcor, Radiometal and Mumetal respectively, are avail-
able and prices for single kits range from 9s 3d to
15s 6d in Silcor, 9s 3d to 63s 9d in Radiometal and
9s 6d to 93s in Mumetal. Further details and prices
for quantities are obtainable from The Belclere Com-
pany Ltd., 171 Cowley Road, Oxford.

New Plastic Foil Capacitors.-The following corrections
should be made to the report on the Tropyfol capacitors
on page 616 of the December issue. The largest capaci-
tance in the 400V range is 0.47µF. The 125V type
measuring 4.5 X 12mm is a 0.01nF capacitor while the
13 X 24mm capacitor of 1,uF is a 125V type.
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Iron -Cored Coupling Transformers
With Particular Reference to the Design of Iron -Cored A.F. Components

ATRANSFORMER is like the conjunction in
English language-it correctly joins two or more
individual circuits together; e.g., a microphone to
the input of an amplifier, one stage of an amplifier
to the next stage, an amplifier output to a speaker
or transmission lines, etc. And for each particular
application a transformer must usually be specific-
ally designed. The range of such designs is there-
fore very large.

The block diagram in Fig. I shows the family
tree, as it were, illustrating some of the many uses
to which transformers may be put in electronic cir-
cuitry. If the reader pauses to consider that a com-
plete book could be written on the subject matter of
any one application-say pulse transformers-it
becomes evident that a single article in a journal
could not possibly cover the complete subject of
transformers.

The purpose of this article is, therefore, most
certainly not a comprehensive study of impedance
matching transformers; neither is this article in-
tended to be read by transformer designers. No, its
purpose is to aid the engineer, whose mind is
centred on the equipment he is designing and from
which he does not wish to be deviated, to reach a
starting point if he is obliged to get down to design-
ing his own transformer. Alternatively, to assist the
engineer to call up his requirements if he is fortu-
nate enough to possess the facility of a transformer
design department to supply his needs. For these
reasons, the author intends to generalize in his
statements to avoid entering into details, which
would defeat the purpose of this article.

Before leaving the reference t o a transformer
design department, it may be worth explaining the
value of such a department to a firm employing a
fair number of design and development engineers.

It can be shown that the average transformer

BY D. SAULL

design time for a transformer design department,
over a period of time, is half to two thirds the aver-
age time taken when individual design and develop-
ment engineers design their own transformers. This
is a money -saving consideration for readers in a
managerial position in industry to ponder.

The reason for this shorter design time, claimed
by transformer design departments, is twofold.
First, although the transformer designer is no more
skilled than the development engineer, and perhaps
even less skilled, he has the advantage of constantly
designing transformers and so learns the short cuts;
whereas the development engineer is called upon
only infrequently to design transformers. Secondly,
one design frequently assists another design, and
often a transformer is a modification of a previous
design; a transformer design department has
records of the work carried out but-in the case
where separate designs are done by various
engineers-Fred doesn't know what George is
doing.

As the subject matter of this article is not in-
tended to be " the management of industry," let
us press on with transformer design.

A transformer is basically a number of turns of
conducting wire wound round a block of iron. If
two such windings, consisting of any number of
turns, are wound found any block of iron and an a.c.
signal is applied to one winding some form of a.c.
signal will appear across the second winding. What
relation the output signal will bear to the input sig-
nal, in this case, is anyone's guess. And, perhaps,
here we come very near to the heart of the subject.

As was said earlier, a transformer correctly joins
together two or more electric circuits. It may serve
to connect a low -output impedance microphone to
the high impedance grid circuit of a valve, or the
high -output impedance of a valve to the low -input

TRANSFORMERS

IMPEDANCE
MATCHING 1

PULSE MA NS

CONVERTER TRANS. POWER

1

OUTPUT LOW LEVEL INTERSTAGE

I I

TRANS
I
ISTOR VALVE

CIRCUITS CIRCUITS

I I

MICROPHONE GENERAL PURPOSE

I

TRANSISTOR
CIRCUITS

VALVE
CIRCUITS

1

I

1 I I I

SINGLE ENDED PUSH-PULL SINGLE ENDED PUSH-PULL SINGLE ENDED PUSH-PULL SINGLE ENDED PUSH-PULL

(i.e. WITH D.C) (NO D.C) (WITH D.C.) (NO D.C.) (t.e. WITH D.C.) (NO D.C.) (WITH D.C.) (NO D.C.)

Fig. I. Transformer family tree showing some of its numerous applications
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impedance of a speaker. Whichever the case, if the
transformer is ideally designed, each circuit will
be correctly terminated and the respective circuits
do not know that the transformer is there at all-
like the broody hen and the china egg. However,
the china egg is cold to sit upon, and the practical
transformer is not ideal, having losses, phase shift,
etc.

How near to the ideal may the engineer expect to
get? The problem is rather like a tug-of-war
contest with perfection on one end of the rope
and costs on the other. The road to perfection
leads to higher grade transformer laminations,
larger lamination sizes, and longer development
time; factors which may be expressed in terms of
£, s, and d.

So a compromise must be made; and usually the
engineer is obliged to specify the lowest standards
that he can tolerate. The maximum insertion loss

F
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SECONDARY
S

PRIMARY

F

SECONDARY

F

PRIMARY

S

SECONDARY

S

S

PRIMARY

S SECONDARY

/LLLL
Fig. 2. Two methods of sectionalizing windings

and harmonic distortion, together with the mini-
mum frequency response, that is acceptable to the
engineer, must be specified.

A transformer functions electrically the same
whatever its application, and its design is a com-
promise of a number of variables. For one appli-
cation insertion loss is an important factor, for
another it is of little importance; the same applies
for winding d.c. resistance, leakage inductance, etc.

Perhaps the easiest method of reaching a com-
promise between perfection and costs is to examine
the merits of the various lines of action that the
engineer may take. The author will, therefore, try
to take the reader briefly, in turn, through the prac-
tical considerations required for the design of each
transformer application illustrated in the family tree
in Fig. 1. But, before passing on, it might serve
well to discuss some of the various grades of trans-
former irons available, the methods of winding, and
three different ways of assembling the laminations.

Winding Methods.-There are two main methods
of winding transformers, (a) paper interleaved
layer winding on a cheekless former and (b) layer

winding without interleaving paper on a former
with end cheeks.

In the author's opinion, type (a) is more suitable
for the larger variety of transformer, e.g., the out-
put transformer of a high -quality 10 -watt a.f. ampli-
fier. The figures for overall space factor and the
turns -per -inch -squared quoted in the Tables 1 and
2 of the article "Power Transformer Design," pub-
lished in the June (1960) issue of WIRELESS WORLD,
will hold good for this application. Type (b) should
be employed in the smaller variety of transformer
for the reason that, when interleaving paper is em-
ployed, the thickness of the paper becomes compar-
able with the diameter of the winding wire used.
For this smaller variety, an overall space factor of
30 to 35%, which includes the former, should be
assumed.

Flux Gradient.-The flux density across the win-
dow area of the laminations is not constant due
to the increasing length of the iron path; if the
lines of flux are compared with the rings of water
ripple surrounding a stone thrown into a pond, this
idea becomes more evident. This flux gradient
increases the leakage inductance. To reduce the
leakage inductance the primary winding may be
split into two or more sections and sandwiched
between the secondary windings. The result of
so dividing the primary winding into sections un-
fortunately increases the capacitance between
windings. This capacitance may in turn be re-
duced by separating the primary and secondary
windings by several layers of interleaving paper.
Further sectionalizing and reversing the direction
of the windings, but connecting the windings in
the same magnetic sense, results in improved char-
acteristics; Fig. 2 illustrates two possible methods.

A compromise must be arrived at to obtain the
required results. For the above considerations, the
number of turns on the primary winding should
tend towards a minimum, which suggests in order
to maintain the required primary inductance, that
a core material with as high a permeability as
possible-consistent with costs-should be em-
ployed. The latter applies particularly to low level
transformers.

Grades of Iron.-Commencing from the lowest,
in permeability and cost, the following list of core
materials will give an approximate guide to the
respective applications:
(i) Silcor 25; 0.014in and 0.020in thickness -1%

silicon content.
(ii) Silcor 107; 0.014in and 0.020in thickness -31%

silicon content.
(iii) "C" Cores; 0.002in to 0.013in thickness-cold

rolled grain -oriented silicon steel-may be
worked at 30% higher flux densities than (i) or
(ii).

These first three grades are suitable for use in
output transformers employed with higher -power,
good -quality a.f. amplifiers. For this application, it
is better to have a large core of cheaper material
than a smaller core of the higher, more expensive,
grade material such as Radiometal or Mumetal.

" C " cores are particularly adaptable to such uses
due to their shorter mean magnetic -path length
and higher permeability, and may be conveniently
worked at 5 X10' gauss. This material saturates at
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Fig. 3. Methods of assembling core laminations.

a higher value of d.c. component, which is worth
bearing in mind when designing transformers carry-
ing d.c. The range of sizes obtainable extends down
to small sizes suitable for interstage transformers
with a d.c. component.
(iv) Radiometal lies between silicon steel and Mu -

metal, and may be worked at flux densities
twice that for Mumetal, but does not have as
high a permeability as the latter material.

(v) Mumetal. The use of this material, with its
high permeability, makes possible the design
of miniature transformers for transistor cir-
cuits and transformers of smaller size with
high primary inductance and low leakage in-
ductance. The material saturates at low values
of d.c. and is, therefore, not suitable for applica-
tions where a d.c. current is present. How-
ever, where the d.c. is of low value, and the
primary inductance is not high, this material
may be used, i.e., transistor a.f. interstage
transformers.
Average Permeability:

Silicon Steel -350
Radiometal-1,600
Mumetal-15,000

Turns Reduction for a Given Inductance:
Radiometal
Silicon Steel

Mumetal

to 1

Mumetal -6.8 to 1
Silicon Steel

Mumetal =3.3 to 1
Radiometal

Methods of Assembling Laminations.-Fig 3 illus-
trates the three main methods of assembling the
laminations to produce various degrees of effective
air gap in the iron core.

Low -Level Transformers.-A low-level transformer
is one which is used to couple two circuits where
the power available from the primary circuit is
of a small order, i.e., milliwatts. Such applica-
tions might be a microphone transformer, a trans-
former connecting a 600 -ohm signal generator to a
20 -ohm load, a moving -coil meter transformer to
extend the current measuring range, etc.

The first consideration might be a low insertion

loss, which calls for a low -loss, high -permeability
type of lamination-Mumetal or Radiometal-the
author's choice would be Mumetal. The second
consideration is frequency response; the third con-
sideration, closely related to frequency response, is
second harmonic distortion.
Low Frequencies.-The distortion in a transformer
at the lowest frequency is dependent upon the maxi-
mum operating flux density, and falls off sharply
with frequency increase.

The frequency response at the lowest frequency
is dependent upon the value of shunt inductance
of the primary winding. Fig. 4 illustrates how this
fall off at the lower frequencies arises, and the table
gives practical values.
High Frequencies.-At high frequencies the leak-
age inductance and the capacitance of the windings
increases the frequency fall -off. A well -designed
low-level transformer may have a frequency response
of from 20c/s to 100kc/s. The design problems of
such a transformer might be listed as follows:
(a) High primary inductance.
(b) Low leakage inductance.
(c) Low flux density-order of 600 gauss.
(d) Low winding capacitance.
(e) Low d.c. resistance-dependent upon applica-

tion.
Factors (a) and (b) plus (d) work in opposition

because by increasing the number of turns, to in -

Fig. 4. Equivalent
transformer primary
circuit.

= SOURCE IMPEDANCE

Z = GENERATOR LOAD( REFLECTED FROM )
SECONDARY WINDING

XL =REACTANCE OF PRIMARY WINDING

crease the primary inductance, the leakage induct-
ance increases proportionately (i.e., leakage
inductance and primary inductance are both a func-
tion of the square of the number of turns). The
capacitance of the windings also increases.

Increasing the stack size increases the primary
inductance but does not reduce the leakage induct-
ance to the extent that might at first be expected,
due to the increased mean turn length of the
windings.

The answer lies in using core materials of high
Table

At flux density = 600 gauss

XL equal to Total °;, harmonic
distortion

Frequency
fall -off

6R 03

4R 04

2R 0.7 1dB

R 17 3dB
I
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permeability-hence a very good reason for using
Mumetal. Radiometal follows some little way
behind-if the purse strings are tied.

The tighter the specification, the greater the time
taken to produce the completed design. The
designer is fortunate indeed if he produces the
finished transformer at the first attempt. The pro-
cedure is more likely to result in a first -off version
to be tested and the shortcomings noted. This is
where the transformer design department again has
the advantage-the second -off and final design, in
this case, will be the modification to a previous near
design.

Making a Start.-The required primary induct-
ance should first be calculated from .L=R, 2R, 4R
or 6R according to the permissible distortion at the
lowest frequency to be reproduced (see table).

The next step is the choice of lamination size,
which, unless a direct selection can be made based
on previous experience, must satisfy the two follow-
ing equations:-

L x 101(I)
3.2XAXIA
Ex 108

(ii) B---- - -
28.6 fNA

Where:
/A = Initial permeability.
L = Henries.
A =Cross-sectional area of the core in sq in.
1 =Mean magnetic path length in in.
N =Number of turns.
f =Frequency (lowest).
B =Flux density (order of 600 gauss).
E=Applied maximum voltage when the trans-

former is in circuit.
Having selected a suitable lamination size, the

number of primary turns required should be
evaluated from equation (i) and then a check made
using equation (it) to ascertain that the flux density
is not in excess of 600 gauss.

The secondary turns are then evaluated from : -
Turns ratio= 'V Z,/Z,

where Z, and Z2 are the input and output circuit
impedances.

When a sample transformer has been wound it
should be tested for frequency response. This may
be done with the aid of a signal generator and a
valve voltmeter. The transformer should be cor-
rectly terminated in a resistive load and the voltage
appearing across the primary winding at A (see
Fig. 5) should be adjusted, with the aid of the valve
voltmeter, to be that which will appear across the
winding when the transformer is connected in cir-
cuit. Fig. 5 illustrates the circuit required for test -

15011

TRANSFORMER
UNDER TEST

Fig. S. Arrangement of circuit for testing a transformer

MOVING COIL MICROPHONE

Z -2o -son.
soo-nop,V OUTPUT

RIBBON MICROPHONE

Z=20-100 mil
V=200-500p,V OUTPUT

RIBBON MICROPHONE
Z=201Tal

I

6-IOft.LEAD j.

L

-

60011 LEAD
251LAPPROX. I

T

Fig. 6. Matching microphone to input of amplifier

ing such a transformer with a turns ratio of 2 to 1.
The valve voltmeter is tnen connected across the
secondary B and the voltage noted. This procedure
is repeated in steps throughout the frequency range
for which the transformer is designed. A frequency
response graph is then plotted and the insertion
loss evaluated.

Frequency fall -off at the low -frequency end calls
for an increase in primary inductance; frequency
fall -off at the high frequency end is due to either
leakage inductance or winding capacitance. The
latter factors may be identified by connecting a
small capacitor across the secondary winding and if
the fall -off in frequency response does not increase
at this end the trouble is leakage inductance-if it
does tall off more snarpty, tnen we troudie is capaci-
tance. The alterations necessary to improve these
short -comings have already been discussed earlier
in "Flux Gradient."

Microphone Transformers.-The low -impedance
ribbon and moving -coil type microphones require a
matching transformer to connect the low -impedance
of the microphone to the high -impedance grid circuit
of the first amplifier valve.

Fig. 6 illustrates these two types of microphone
matching. The transformer windings are wound
for Radiometal or Mumetal laminations.

To reduce hum pick-up when the transformer is
mounted in the amplifier, narrow "U " laminations
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are used, the induced hum voltage cancelling out
in the coils wound equally on either limb. The
secondary winding is usually wound with fine wire-
order of 50 s.w.g.-the high d.c. resistance being un-
important in this application. The windings of the
secondary may conveniently be six separate bob-
bins, three on either limb of the " U " laminations;
the primary consisting of thin copper strip.

Fig. 7 shows a suitable transformer of turns ratio
1 to 1,000; the secondary is made up of six bobbins
each of 1,000 turns and the primary consists of 6
turns of thin copper strip.

Fig. 7(b) shows the direction of the winding and
the resulting magnetic polarity due to the signal
current at any instant. It will be seen that, although
the two sets of coils are connected to be additive
in inductance, the coils on each limb produce mag-
netic fields that are in opposite directions in plan
view. Hence a magnetic field, caused by hum, would
produce a hum voltage equal and opposite in polar-
ity in the windings on either limb. The narrow " U "
laminations are used to ensure that both sets of coils
are in a field of equal hum flux, which might not be
so if the limbs were spaced well apart.

Output Transformers.-This type of transformer
covers a very wide range and could not be dealt with
fully in an article of this nature. They do, however,
fall into two main groups, those for push-pull opera-
tion and those for single -ended operation. The
former have no d.c. component in their windings
whereas the latter may have.

For medium power a.f. amplifiers, ordinary silicon
irons function quite well. For higher power a.f.
amplifiers, in the order of 20 to 30 watts, it is an
advantage to use " C" core laminations.

A good rule -of -thumb guide to lamination size is
the weight of the core in lb should be 0.17 times the
output watts of the amplifier and the volume in
cubic inches should be 0.7 times the output watts
of the amplifier. For good fidelity these figures
should be doubled.

The maximum flux density of operation should
not exceed 5 kilogauss for a reasonable distortion
factor. The calculations for primary inductance are
the same as under " Low -Level Transformers."

When the primary windings carry a d.c. com-
ponent it may be necessary to increase the effective
air gap in the core by block or butt method of
assembling the laminations.

The frequency response of output transformers is
a similar consideration to the factors effecting inter -
stage transformers.

The permeability of the core will vary with applied
signal level-thus the frequency response will norm-
ally extend lower as the signal level is increased.

When a transformer is connected to a source of
zero impedance there is no voltage drop incurred
by the magnetizing current. As in the practical case
there is source impedance, a voltage drop will occur
due to the magnetizing current; since the magnetiz-
ing flux is not by any means a sine -wave for an input
sine -wave current, due to the B/H curve, distortion
resulting from the out -of -phase magnetizing current
occurs.

The ratio of wL/R (where R is the resultant of
anode and load resistances in parallel) should be
kept as low as possible consistent with other re-
quirements. The d.c. resistance of the primary, and
of the reflected secondary, windings may be re-

garded as part of the source impedance for this
purpose. Further to this consideration, the maxi-
mum flux density should be restricted to the straight
part of the B/H curve. Fig. 8 illustrates these
principles.

Interstage Transformers for Class A and Class B
Working.-The amplification of the stage at mid -
frequency is very nearly equal to the product of the

6 TURNS OF
COPPER STRIP,
(3 TURNS ON
\EACH LIMB

(a)

6 BOBBINS EACH CONSISTING
OF !GOO TURNS

(3 BOBBINS ON EACH LIMB)

(b)

Fig. 7. Hum pick-up by microphone transformer mini-
mized by an " astatic " form of winding using both
limbs of a " U "-shaped core. (a) shows practical
assembly and (b) the direction of winding

( a)

( b)

V

Rp+Rs

Fig. 8. Output transformer equivalent circuit; (a) no
source impedance V = E; (b) with source impedance
and resistance of windings. Magnetizing current a
function of frequency and load current

amplification factor of the valve and the turns ratio
of the transformer.

The gain falls off at low frequencies due to the
decrease in the reactance of the transformer primary
winding. At frequencies at which wL=R the response
will fall off 3dB; at frequencies wL=2R the response
will fall off 1dB.

The leakage inductance and shunt capacitance of
the transformer, in conjunction with the anode and
the winding resistances, form a low -Q resonant cir-
cuit. The gain will fall off sharply above this
resonant frequency. This resonant frequency may
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be varied by altering the value of the leakage in-
ductance or the winding capacitance.

Transistor Output and Interstage Transformers.-
These transformers may be wound on very small
Mumetal laminations. Because the impedances
associated with transistors are small compared with
those for valves, primary inductances are of a low
order-e.g. 250 to 500 millihenries.

Pulse Transformers.-It is not intended to more
than mention this type of transformer in passing
except to say that, due to the wave shape of the
pulses the transformer is required to pass, the har-
monic content may reach high frequencies. Trouble
is frequently experienced when the leakage induc-
tance resonates with the winding capacitance pro-
ducing unwanted spikes.

To minimize this effect, a copper screen may be
placed between the primary and the secondary wind-
ings and the screen connected to an earthy point in
the circuit. This screen consists of one turn of
0.002 -in copper foil interleaved with paper to pre-
vent a short-circuited turn.

D.C./D.C. Transistorized Converters.-Toroidal
cores are usually found most efficient for these types
of circuits, particularly when the VA output is of a
small order. However, transformers utilizing
medium grade silicon -iron laminations can be de-
signed for this application which are fully satisfac-
tory for VA ratings in excess of 6VA, working at
frequencies up to 1,000c/s.

Ferrite materials are also employed for circuits
operating at several kc/s where, due to the low value
of smoothing components at this frequency, the
overall size of the complete apparatus may be kept
small.

The nature of the converter circuit requires that
saturation of the core is reached twice in each cycle
of operation. The use of silicon -iron laminations
therefore restricts the frequency of operation. The
iron losses in the core are the chief losses in this
type of circuit-hence a minimum VA rating for a
high efficiency working is fixed by the relation

between total losses and the output VA. Since this
type of equipment is mostly used working from
storage batteries, efficiencies are important.

Although the subject matter in this article is, of
necessity, very briefly dealt with it is hoped that it
will serve some use to the engineer, even if only as
a pointer to select a starting point from which he
may approach his objective, and to the management
in the electronic industry in illustrating the advan-
tages of setting aside a department, however small,
for the specific purpose of designing transformers.

HI-FI P.A.
READERS who visited the National Radio Show and
were impressed with the quality of reproduction on the
B.B.C. Gramstand may be interested in the following
brief details of the installation:-

The requirements were for high -quality public address
coverage over a large area to feed a standing audience
of up to 1,500 at one time. Anything less than high
quality would not have served the purpose because the
main output from this exhibit was commercial records
which nowadays employ such " gimmicks " as close -
balance, pre -emphasis, accentuated reverberation and
frequency correction which would be lost on the normal
type of public address system.

Six high -quality monitoring loudspeakers of a type
normally used in control rooms and control cubicles
and known as the LSU/10 were sited at strategic points
round the audience area. The loudspeakers, mounted
on plinths so that the sound output was not baffled by
people standing in front of them, were built into the
auditorium walls and in pillar casings.

Basically, the construction of an LSU/10 loudspeaker
consists of an acoustic cabinet with a vented enclosure
containing a large unit with a 15 -in cone carrying a 3 -in
speech coil. The middle and high -frequency unit is
mounted concentrically with the large unit and has a
light domed aluminium diaphragm, 14 -in diameter,
attached to a speech coil of the same diameter. There
is an additional tweeter unit separate from the main
loudspeaker units to extend further the top frequency
response. The 10 -watt amplifier feeding the speaker
units is also contained in the cabinet.

SHORT-WAVE CONDITIONS Prediction for January
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IC K
Adjustable Waveguide Termination
recently developed at the U.S.
National Bureau of Standards has
two moving parts : a short-circuiting
plunger and a resistive vane. The
double -exposure illustration shows
the plunger and vane positioned
inside a rectangular waveguide.

Independent mechanical controls are
provided for rotating the vane, longi-
tudinally sliding the vane relative to
the short circuit, and sliding the
entire termination assembly along the
waveguide. In operation, the resis-
tive vane reflects some energy back
towards the signal source. The re-
maining energy is either partially
absorbed by the vane or reflected by
the short circuit back towards the
signal source. The relative phase of
the reflections from the vane and
short circuit can be altered by vary-
ing the distance between them. The
amount of energy reflected by the
short circuit depends upon the
amount left unabsorbed by the vane,
and this can be varied by rotating the
vane.

New Transistor Manufacturing
Technique developed by Bell Tele-
phone Laboratories reduces switching
times and collector resistances of
diffused -base transistors by factors of
more than ten. Diffused -base trans-
istors require a collector region of
relatively high resistivity in order to
attain a low capacitance and high
voltage breakdown. A lightly -doped
collector region is thus used, and
ideally this should only be about 0.1
mil thick. However, if the collector
wafer were made as thin as this, it
would be extremely difficult, if not
impossible, to handle mechanically.
Thus a collector thickness about
thirty times greater is normally used,
although increasing the collector
thickness increases both its resistance
and also, through carrier -storage
effects, the transistor switching time.
Thinner collector regions can, how-
ever, be made and utilized by grow-
ing them on a low -resistivity heavily -
doped mechanically supporting
wafer. When the thin collector film
is a direct extension of a single -
crystal supporting wafer it is said to

be "epitaxial ". Diffused -base trans-
istors have been made at Bell Tele-
phone Laboratories on epitaxial
layers of both germanium and silicon
and have shown the improvements
to be expected from a thinner col-
lector region. For example, the
switching time in a typical circuit

was reduced from 200 to 20 musec
and the collector series resistance
was decreased by a factor of more
than ten.

Digital Voltmeter using a strobo-
scopic technique is being imported
into this country from America by
Scientific Furnishings Ltd. of Poyn-
ton, Cheshire. In this voltmeter the
250 indicating numbers are registered
on a drum which is rigidly coupled
to the spindle of a potentiometer.
This potentiometer has a standard
voltage developed across it and its
spindle is rotated at 1500 r.p.m. so
that its wiper generates a sawtooth
voltage. This sawtooth voltage is

continually compared electronically
with the unknown voltage so as to
fire a stroboscopic lamp whenever
the sawtooth and unknown voltages
are equal. For a fixed input voltage
the stroboscopic lamp will thus be
fired at corresponding points on each
ramp of the sawtooth waveform, so

that the same number on the drum
will be illuminated by each flash of
the lamp. A slowly -varying input
voltage will be indicated by a slowly
varying number, and interpolation
between two partially -visible num-
bers will give a measure of a voltage
between these two numbers. Alter-
natively, only the nearest number to
the actual voltage can be indicated.
This is done by making use of an
additional set of pulses produced as
the numbers pass a phototransistor.

JANUARY MEETINGS
Tickets are required for some meetings; readers are advised, therefore, to

communicate with the secretary of the society concerned

LONDON
4th. Brit.I.R.E.-" Automatic tech-

niques in civil air line communications
systems " by W. E. Brunt at 6.30 at
the London School of Hygiene, Keppel
Street, W.C.I.

5th. Institution of Mechanical Engi-
neers.-Discussion on " The reliability
of mechanical engineering parts of data
processing systems " at 10.30 at the
Institution, 1 Birdcage Walk, S.W.1.

5th. I.E.E.-Hunter Memorial Lec-
ture on " The application of electronics
to the electricity supply industry " by
Dr. J. S. Forrest at 5.30 at Savoy
Place, W.C.2.

9th. I.E.E.-" Recent research in
thermionics " by Dr. G H. Metson at
5.30 at Savoy Place, W.C.2.

10th. I.E.E.-" Precision measure-
ment " by G. H. Rayner and A. Felton,
with supporting papers, at 5.30 at Savoy
Place, W.C.2.

11th. Brit.I.R.E. - "Multi -layer
switching devices " by Dr. G. F. Taylor

at 7.15 at the London School of
Hygiene, Keppel Street, W.C.1.

12th. Radar and Electronics Asso-
ciation.-" Programme circuits on tele-
phone plant" by G. Stannard at 7.30
at the Royal Society of Arts, John
Adam Street, W.C.2.

13th. Television Society.-" A wide
range standards converter " by E. R.
Rout and R. F. Vigurs at 7.0 at the
Cinematograph Exhibitors' Association,
164 Shaftesbury Avenue, W.C.2.

19th. Brit.I.R.E. - Symposium on
" Alpha numeric displays " at 6.30 at
the London School of hygiene, Keppel
Street, W.C.1.

20th. Institute of Navigation.-
" Presentation of height information in
aircraft " by A. Stratton and K. R.
Honick at 5.15 at the Royal Geograph-
ical Society, 1 Kensington Gore, S.W.7.

20th. B.S.R.A.-" Modern electro-
static microphones " by F. W. 0. Bauch
at 7.15 at the Royal Society of Arts,
John Adam Street, W.C.2.
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20th. Junior Institution of Engi-
neers.-" Radio investigations of the
solar atmosphere" by J. Heywood at 7.0
at Pepys House, 14 Rochester Row,
S .W.1.

23rd. Institute of Physics and Phy-
sical Society.-" Some new applications
of radar " by Dr. E. Eastwood at 6.0
at 47 Belgrave Square, SAVA.

24th. I.E.E. - Discussion on
" Machine -tool control " opened by Dr.
E. H. Frost -Smith at 5.30 at Savoy
Place, W.C.2.

25th. I.E.E.-" Generation and am-
plification in the millimetre wave field "
by W. E. Willshaw at 5.30 at Savoy
Place, W.C.2.

25th. Brit.I.R.E.-" Noise correla-
tion measurements " by K. R. McLach-
lan at 6.30 at the London School of
Hygiene, Keppel Street, W.C.1.

26th. Television Society. -Fleming
Memorial Lecture on " Behind the eye "
by Prof. D. M. MacKay at 7.0 at the
Royal Institution, Albemarle Street,
W.I.

BIRMINGHAM
2nd. I.E.E.-Discussion on " Broad-

ening university courses " opened by Dr.
H. E. M. Barlow at 6.30 at the James
Watt Memorial Institute.

13th. Society of Instrument Techno-
logy.-" Controls associated with flying "
by Capt. A. M. A. Majendie at 7.0 in
the Lecture Theatre, Byng Kendrick
Suite, Gosta Green College of Techno-
logy, Aston Street.

18th. Television Society.-" Video
recording " by J. Southgate at 7.0 at the
New Physics Lecture Theatre, the
University.

23rd. I.E.E. - " Applications of
microwaves " by Prof. A. L. Cullen at
6.0 at the James Watt Memorial Insti-
tute.

BRISTOL
20th. Institute of Physics and Phy-

sical Society.-" The physicist and the
technologist in industry " by G. W. War-
ren at 7.0 at the College of Science and
Technology.

CARDIFF
11th. Brit.I.R.E.-" The measure-

ment of ionizing radiation" by R. G.
Wood at 6.30 at the Welsh College of
Advanced Technology.

CHESTER
26th. Society of Instrument Techno-

logy.-" Satellite instrumentation" by
Dr. R. C. Jennison at 7.0 in the Lec-
ture Theatre, Associated Ethyl Co., Oil
Sites Road, Ellesmere Port.

EDINBURGH
11th. Brit.I.R.E-" A survey of

microwave valves " by C. R. Russell at
7.0 at the Department of Natural Phi-
losophy, the University, Drummond
Street.

17th. I.E.E. - " Applications of
microwaves " by Prof. A. L. Cullen at
7.0 at the Carlton Hotel, North Bridge.

24th. I.E.E.-" The changing face
of electronics " by W. E. J. Farvis at 7.0
at the Carlton Hotel, North Bridge.

EVESHAM
16th. I.E.E.-" Magnetic recording

of TV prog-ammes " by H. E. Farrow
at 7.30 at the B.B.C. Training School,
Wood Norton.

FARNBOROUGH
17th. I.E.E.-" Modern ferromag-

netic materials " by Dr. F. Brailsford
at 6.15 at the Technical College.

24th.
parametric
Gambling
College.

Brit.I.R.E.-" Masers and
amplifiers " by Dr. W. A.
at 7.0 at the Technical

FAWLEY
6th. Society of Instrument Techno-

logy.-" Electronics and instrumenta-
tion in the glass industry " by J. R.
Beattie at 5.30 at the Administration
Building, Esso Refinery.

GLASGOW
12th. Brit.I.R.E.-" A survey of

microwave valves " by C. R. Russell
at 7.0 at the Institution of Engineers
and Shipbuilders, 39 Elmbank Crescent.

16th. I.E.E.-" Applications of
microwaves " by Prof. A. L. Cullen at
6.0 at the Institution of Engineers and
Shipbuilders, 39 Elmbank Crescent.

LEEDS
26th. I.E.E.-Faraday Lecture on

" Transistors and all that " by L. J.
Davies at 7.0 at the Town Hall.

LIVERPOOL
18th. Brit.I.R.E.-" Microminiatur-

ization " by H. G. Manfield at 7.0 at
the Adelphi Hotel.

23rd. I.E.E.-" Cybernetics " by
Prof. J. C. West at 6.30 at the Royal
Institution, Colquitt Street.

MALVERN
26th. Brit.I.R.E. - " Stereophonic

broadcasting " by G. D. Browne at 7.0
at the Winter Gardens.

MANCHESTER
10th. I.E.E.-" Radio communica-

tion in the power industry " by E. H.
Cox and R. E. Martin at 6.15 at the
Engineers' Club, Albert Square.

11th. I.E.E. - " The ultrasonic
microscope " by Dr. C. N. Smyth at
6.15 at the Engineers' Club, Albert
Square.

17th. I.E.E.-" A universal non-
linear filter, predictor, and simulator,
which optimizes itself by a learning
process " by Prof. D. Gabor, Dr.
W. P. L. Wilby and Dr. R. Woodcock
at 6.15 at the Engineers' Club, Albert
Square.

24th. I.E.E.-Faraday Lecture on
" Transistors and all that " by L. J.
Davies at 7.30 at the Free Trade Hall.

MIDDLESBROUGH
4th. I.E.E.-" The Fylingdales early

warning station " by D. R. Evans at
6.30 at the Cleveland Scientific and
Technical Institution.

NEWCASTLE-UPON-TYNE
9th. I.E.E.-Hunter Memorial Lec-

ture on " The application of electronics
to the electricity supply industry " by
Dr. J. S. Forrest at 6.15 at the Neville
Hall, Westgate Road.

11th. Brit.I.R.E.-" The applications
of photo -multipliers in industry and re-
search " by J. Hambleton at 6.0 at the
Institution of Mining and Mechanical
Engineers, Neville Hall, Westgate Road.

16th. I.E.E.-" Precision measure-
ment " by G. H. Rayner and A. Felton,
with supporting papers, at 6.15 at the
Rutherford College of Technology,
Northumberland Road.

19th. Society of Instrument Techno-
logy.-" Recent advances in photo -
electronic instruments " by H. Loebl at
7.0 in the Conference Room, Roadway
House, Oxford Street.

NOTTINGHAM
19th. Society of Instrument Techno-

logy.-" The electrical synthesis of
music " by A. Douglas at 7.15 at Not-
tingham & District Technical College,
Burton Street.

SHEFFIELD
4th. I.E.E.-Christmas Holiday Lec-

ture on " Colour television " by Dr. R.
Feinberg at 3.0 at the City Hall,

18th. I.E.E.-Hunter Memorial Lec-
ture on " The application of elec-
tronics to the electricity supply
industry " by Dr. J. S. Forrest at 6.30
at the Memorial Hall, City Hall.

SOUTHAMPTON
4th. I.E.E.-" The planning and

economics of telecommunication plant "
by C. J. Stubbington at 7.0 at the
University.

10th. I.E.E.-Discussion on " New
semiconductor devices " at 6.30 at the
University.

WEYMOUTH
12th. I.E.E.-" Electronic aids to

banking and commerce " by Dr. R.
Feinberg at 6.30 at the South Dorset
Technical College.

WOLVERHAMPTON
11th. Brit.I.R.E.-" An equipment

for automatically processing time -multi-
plexed telemetry data " by N. Purnell
and T. T. Walters at 7.15 at the Col-
lege of Technology.

18th. Institution of Production Engi-
neers.-" The application of electronic
computers to production control " by
B. L. J. Hart at 7.0 at the College of
Technology, Wulfruna Street.

CONFERENCES AND EXHIBITIONS
Latest information on forthcoming events both in the U.K. and abroad is

given below. Further details are obtainable from the addresses in paren-
theses.
LONDON
Jan. 16-20

Mar. 8

Mar. 21-25

Apr. 5-7

Apr. 6-9

Apr. 20-21

Physical Society Exhibition R.H.S. Halls
(Exhibition Secretary, 1 Lowther Gardens, S.W.7.)
Public Address Exhibition King's Head, Harrow
(A.P.A.E., 394 Northolt Road, South Harrow, Middx.)
Electrical Engineers Exhibition Earls Court
(A.S.E.E. Exhibition Ltd., Museum House,
Museum Street, W.C.I.)
Electrical Contacts Symposium Brunel College
(The Institute of Physics and the Physical Society,
47 Belgrave Square, S.W.I.)
Audio Festival and Fair Hotel Russell
(C. Rex -Hassan, 42 Manchester Street, W.1.)
Television and Film Techniques Convention Savoy Place
(Television Society, 166 Shaftesbury Avenue, W.C.2.)

46 WIRELESS WORLD, JANUARY 1961



Apr. 20 -
May 4

May 30 -
June 2

June 12-17

June 21 -
July 1

July 7-29

Sept. 6-8

Oct. 4-12

Nov. 8-10

Nov. 13-18

Engineering, Marine, Welding and Nuclear Energy Olympia''
Exhibition
(F. W. Bridges & Sons, Grand Bldgs., Trafalgar Sq., W.C.2.)
Components Exhibition Olympia
(R.E.C.M.F., 21 Tothill Street, S.W.1.)
Components and Materials used in Electronic Central Hall
Engineering (Conference)
(I.E.E., Savoy Place, W.C.2.)
INTERPLAS, International Plastics Exhibition Olympia
and Convention
(British Plastics, Dorset House, Stamford Street, S.E.1.)
Soviet Trade Fair Earls Court
(Industrial & Trade Fairs Ltd., Drury House.
Russell Street, W.C.2.)
Microwave Measurement Techniques Conference Savoy Place
(I.E.E., Savoy Place, W.C.2.)
Computer Exhibition and Symposium Olympia
(E.E.A., 11 Green Street, W.I.)
Non -Destructive Testing in Electrical Savoy Place
Engineering (Conference)
(I.E.E., Savoy Place, W.C.2.)
Factory Equipment Exhibition Earls Court
(Industrial & Trade Fairs Ltd., Drury House,
Russell Street, W.C.2.)

FARNBOROUGH
Sept. 4-10 Farnborough Air Show

(Society of British Aircraft Constructors,
29, King Street, London, S.W.1.)

NEWCASTLE
Feb. 28- North East Electronic Engineering Exhibition

Mar. 2 (Secretary N.E.E.E.E., c/o N.E.I.D.A., 9 Eldon Square,
Newcastle-upon-Tyne 1.)

OXFORD
July 5-9

OVERSEAS
Jan. 9-11

Feb. 15-17

Feb. 17-21

Feb. 20-25

Mar. 9-14

Mar. 20-23

Apr. 30 -
May 9

May 2-4

May 9-17

May 19 -
June 4

May 22-24

May 22-24

May 23-25

June 26 -
July 1

June 28-30

July 16-22

Aug. 1-12

Aug. 22-25

Aug. 25 -
Sept. 3

Sept. 11-15

Oct. 9-11

Communications and Space Research Convention
(Brit. I.R.E., 9 Bedford Square, London, W.C.1.)

Reliability and Quality Control Symposium
(R. Brewer, G.E.C. Research Laboratories,
Wembley, Middx.)
International Solid State Circuits Conference
(J. J. Suran, General Electric Co., Syracuse.)
International Components Exhibition
(Federation Nationale des Industries Electroniques,
23 rue de Lubeck, Paris XVIe.)
International Symposium on Semiconductors
(Federation Nationale des Industries Electroniques,
23 rue de Lubeck, Paris XVIc.)
International Hi-Fi and Stereo Exhibition
(Federation Nationale des Industries Electroniques,
23 rue de Lubeck, Paris XVIe.)
I.R.E. National Convention
(Dr. G. K. Teal, I.R.E., 1 E.79 St., New York 21.)
German Industries Fair
(Schenkers Ltd., 13 Finsbury Square, London, E.C.3.)
Electronic Components Conference
(I.R.E., I E. 79 St., New York 21.)
Measurement, Control, Regulation and Automation
Exhibition and Conference
(MESUCORA, 40 rue du Colisee, Paris 8.)
British Trade Fair
(Industrial & Trade Fairs Ltd.,
Drury House, Russell Street, London, W.C.2.)
National Telemetering Conference
(I.R.E., 1 E. 79 St., New York 21.)
Global Communications Symposium
(I.R.E., 1 E. 79 St., New York 21.)
Large Capacity Computer Memories Symposium
(Miss J. Leno, Office of Naval Research,
Washington 25, D.C.)
International Measurement Conference
(Prof. J. F. Coales, The University, Cambridge
Joint Automatic Control Conference
(Dr. R. Kramer, M.I.T., Cambridge 39, Mass.)
Medical Electronics Conference
(Dr. H. P. Schwan, School of Electrical Engineering,
University of Pennsylvania, Philadelphia)
International Sydney Trade Fair
(Industrial & Trade Fairs Ltd., Drury House,
Russell Street, W.C.2.)
Western Electronics Show and Convention
(Wescon, 1435 LaCienega Blvd., Los Angeles.)
German Radio Exhibition
(Berliner Ausstellungen, Charlottenburg 9, Berlin.)
International Cybernetics Congress
(International Association of Cybernetics,
13 Rue Basse-Marcelle, Namur, Belgium.)
National Electronics Conference
(N.E.C., 228 N. LaSalle St., Chicago.)

Philadelphia

Philadelphia

Paris

Paris

Paris

New York

Hanover

San Francisco

Paris

Moscow

Chicago

Chicago

Washington

Budapest

Boulder

New York

Sydney

San Francisco

Berlin

Namur

Chicago

TWO

USEFUL

AMPLIFIERS

Model B100
Transistorised Amplifier for 12 volt
operation. Output 12 watts. Inputs for
microphone and music. Minimum
battery consumption-max:mum effici-
ency.

Model GP100
AC operated general purpose high
quality Amplifier. 4 -way Input Selec-
tor-Bass and Treble controls. In 12
watts output.

Full details available
on request

ELECTRICAL CO. LTD.
PLACE, LONDON, W.I

Tel.: Museum 5817 (6 hoes)
Grams: Trixadio Wesdo London
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Good Shot, Sir
JUST how electronic translating
machines work I don't know; but
work they certainly do, as is shown
by the number now in use. There's
no polished prose about their trans-
lations, which are more or less literal.
Their vocabulary is necessarily
somewhat limited, but they undoubt-
edly serve a most useful purpose
by making books and articles under-
standable to people who don't know
a word of the language in which
they're written. Sometimes the
machine is completely baffled by
words which aren't in its vocabulary;
but it always has a shot-and a pretty
good one too as a rule. One
machine kept on writing " water
sheep" in the course of a translation
on which it was engaged. The
words occurred again and again. At
first their meaning was dark to the
mind of the would-be reader. Then
light dawned. What it had been
trying to set down was " hydraulic
ram "!

Tiros II
THE latest American satellite, Tiros
II, started to do useful work very
soon after it had been launched. One
of its jobs is to televise pictures of
cloud formations back to earth and
this it is doing most satisfactorily. It
travels in an almost circular orbit
a little over 400 miles aloft and en -

L.

By " DIALLIST "

ables a kind of weather forecast map
to be made for all the areas within its
range. It will thus become possible
to track hurricanes with great
accuracy. The satellite, besides
carrying two television cameras, also
has seven infra -red detectors for
measuring the heat reflected from the
earth, which again provides informa-
tion about the gathering and the
advancement of severe storms. The
chief of the U.S. Weather Bureau
says that information such as Tiros
II sends to earth could have saved
thousands of lives lost in the recent
tidal waves in Pakistan. This satel-
lite is the forerunner of the complete
weather system " Nimbus " which is
planned for 1962.

Underwater TV
ONE of the many interesting items
shown at the recent Industrial Photo-
graphic and Television Exhibition
was the latest model of the Marconi-
Siebe Gorman underwater television
camera. It can be so adjusted that it
is almost weightless and can be
carried by a diver, but it can also be
lowered from the surface. The camera
will be used by the North of Scotland
Hydro -Electric Board chiefly to exam-
ine the big protective grilles (some
120ft below the surface) which prevent
young salmon and other fish being
carried into the turbines. Experi-
ments have shown that at consider -

"WIRELESS WORLD" PUBLICATIONS

CORRECTING TELEVISION PICTURE FAULTS
John Cura and Leonard Stanley. 4th Edition .

ELECTRONIC COMPUTERS: Principles and Applications.
T. E. Ivall. 2nd Edition ..

INTRODUCTION TO LAPLACE TRANSFORMS for radio
and electronic engineers.
W. D. Day, Grad.I.E.E., A.M.Brit.I.R.E.

MICROWAVE DATA TABLES.
A. E. Booth, M.I.R.E., Graduate I.E.E.

FOUNDATIONS OF WIRELESS
M. G. Scroggie, B.Sc., M.I.E.E.

Net
Price

By
Post

4/- 4/6

25/- 26/-

32/6 33/6

27/6 28/S

16/- 17/4
TELEVISION RECEIVING EQUIPMENT.

W. T. Cocking, M.I.E.E. 4th Edition .. 30/- 31/9
THE OSCILLOSCOPE AT WORK.

A. Haas and R. W. Hallows, M.A. (Cantab), M.I.E.E. 18/- 19/ -
WIRELESS SERVICING MANUAL.

W. T. Cocking, M.I.E.E. 9th Edition .. 17/6 18/S

A complete list of books is available o^ application.
Obtainable from all leading booksellers or from

ILIFFE BOOKS LTD., Dorset House, Stamford Street, London, S.E.1

able depths and in water that is far
from clear the TV camera can " see"
a good deal better than a diver. The
equipment will also be used for in-
vestigating fish life and behaviour in
the various lochs. Closed-circuit
TV has already become an invaluable
aid to many branches of science and
industry and new uses are always
being found for it.

Scaring 'em Off
STARLINGS are a major menace on
aerodromes used by jet planes. A
recent appalling crash was almost
certainly caused by their being sucked
into the intakes of the engines and
another disaster was averted by the
presence of mind of a pilot who saw
flocks of them as he was taking off
and switched off his engines. Feathers
and bits of starling were later found
in the intakes. How to get rid of
starlings is a real problem and so far
it has proved baffling. A new
approach to finding a solution is
being made by the Ministry of Avia-
tion in conjunction with the Trix
Electrical Company. It consists in
making hi-fi recordings of the alarm
calls of starlings and other birds
which frequent airfields and trans-
mitting them from strategically
placed loudspeakers. It is said to have
given very promising results during
the experimental stages. And it's
not only aviation people who are
interested in large-scale bird scaring.
Farmers, fruit growers and others who
suffer from damage to their crops
would have a ready welcome for a
system proved to be successful. And
so, one imagines, would authorities
in London, Birmingham and other
cities in which huge flocks of star-
lings arrive to roost every evening.

TV in N.Z.
AT the moment I think I'm right in
saying that New Zealand has only
one television station in action, the
500-W experimental transmitter in
Auckland. Three others, though,
should be at work early this year.
These are to be 5 -kW stations at
Christchurch, Wellington and Dun-
edin. All the equipment, except the
aerials, which are to be supplied by
the New Zealand Broadcasting Ser-
vice, will be made in this country by
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Marconi's. It's going to be a diffi-
cult task to cover the whole of that
mountainous country as the system
grows and it'll certainly take some
time to complete.

Talking Books
OURS is, I believe, the first country
to introduce books recorded on tape
for the blind. An entirely novel
feature of the new Talking Book
machine being introduced by the
National Institute for the Blind is a
tape cassette containing two spools
mounted one above the other and
also housing and protecting the play-
back head. Half -inch tape is used,
the 18 tracks recorded on it provide
up to 20 hours of playing time. Nea:
the end of each track the user is
warned and all that he has to do to
start on the next track is to turn
over the cassette and press a button.
And there are safety devices to pre-
vent damage. The new tape equip-
ment will gradually replace the disc
machines now in use. Assistance in
installing and servicing the machines
is needed from volunteers in most
parts of the country. Any reader
who is able and willing to give it
should write to: E. Read -Jones
Manager, Nuffield Talking Book
Library for the Blind, Mount Pleas-
ant, Alperton, Wembley, Middx.
Offers will be most warmly appre-
ciated.

A Long Time Coming
IT appears that we are to adopt the
metric system for some purposes, at
any rate. The old and quite outdated
apothecaries' weight, with its scruples
and drams and that sort of thing, is
to be replaced fairly quickly by the
metric system of weights. Scientists
have, of course, largely adopted
metric methods already and they're
widely used in wireless. No one
would now dream of expressing a
wavelength in yards, feet and inches.
But we've been as a country a very
long time in making up our minds
to discard our antiquated weights
and measures in favour of the more
sensible system. Some of our units
are just nonsensical: why, for in-
stance, are there 112 lbs in a hun-
dredweight? I suppose that origin-
ally it deserved its name by consisting
of 100 pounds; then the extra
twelve were added for good measure.
Now that they're about to adopt
decimal coinage in the Anripodes I
hope we shan't be long in following
their lead. The metric system would
save an immense amount of the time
spent now in intricate calculations.

MAINS CONNECTORS

For reliable connection at all times, specify
Bulgin Mains Connectors. The design and
manufacture of these components. and the
intensive research and testing ensures that
every model leaving our factory will give
perfect mating and electrical performance
at all times.

We illustrate on the right two of our
extensive range of 392 different varieties.

Our P.73 one -hole -fixing model, non-
reversible in mating and keyed to fit
panels preventing rotation in use: Elec-
trical rating: 3 Amps at 250 Volts or I Amp
at 500 Volts. Also our P.430 as above but
with Electrical rating 5 Amps at 250 Volts.

Our I64 -page technical catalogue published in
MARCH, 1960, contains illustrations, full working
details and dimensions of over 10,000 ELECTRONIC
COMPONENTS. Send for catalogue 20I/C. Price
2/6 post free, or free to trade letterhead or order.

A. F. BULGIN & CO. LTD., BYE -PASS ROAD, BARKING, ESSEX
Telephone: RIPpleway 5588 (12 lines)
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UNBIASED
BY " FREE GRID "

Exhibitiana
I HEAR the organizing committee
is already holding meetings to dis-
cuss plans for the 1961 National
Radio Show. If the committee has
not advanced too far with its plans,
I do hope it will consider making
an innovation which I think would
be welcomed by many.

My suggestion is that in addition
to the individual exhibitors' stands, to
which we are all accustomed, there
should be special stands on which is
grouped equipment of a like kind by
all exhibitors. Thus I should like
to see a stand on which there was
nothing but tape recorders of all
makes, another stand where there
were shown all the available tran-
sistor midget sets, and so on.

At present if anybody wishes to
examine the various types of tape re-
corders or other things before making
a choice, it is necessary to go to
umpteen stands which may be wide-
ly separated. It is, in fact, necessary
to use tooth and claw, or at any rate,
elbows and umbrella, to fight one's
way through dense crowds of people
who seem to have come to the show
with the sole purpose of getting in
the way of those who, like myself,
have come with a serious purpose.

A splendid example of the useful-
ness of the grouping of exhibits in
the manner I suggest was shown in
the pages of our associate journal
Amateur Photographer in its report
of the world-famous biennial Photo-
kina exhibition at Cologne. Although
none of the stands at this exhibition
were actually grouped in the manner
I have suggested, the Editor of
Amateur Photographer considered
the interests of his readers by treat-
ing the stands as though they were
so grouped. Thus, instead of a stand -
to -stand report, he gave what I will
call a group -by -group one.

Doubtless I shall be told that at
Earls Court there is no room for
these " group " stands. That is, of
course, utter nonsense as can be seen
from the accompanying photograph
I myself took of one of the empty
spaces in the gallery at last year's
show.

[Logically, " Free Grid's" scheme would
require additional floor area comparable with
that at present allocated to firms' stands.
Anything very much less would call for selec-
tion (by whom?) of representative exhibits.
-Ed.]

Unwitting Offence
WE are often told that ignorance of
the law is not a good defence if one
is charged with a breach of it. But
I have sometimes wondered if that
would hold good in all circumstances.
The thing which has brought this
matter to my mind once more is the
case recently reported in the Press of
a young lady driving her invalid chair
who, late at night, found her vehicle
stuck in the mud in a rather lonely
spot.

Because of a disability she was un-
able to get out of the chair and so
was faced with the possibility of
spending the night in this position.
She remembered what she had been
taught in the Girl Guides and en-
deavoured to attract attention by
sounding on her electric horn the
international distress signal in morse.
She naturally expected the sound to
reach the ears of some passer-by.

What actually happened was that
her signals appeared as long and
short flashes on the screen of a tele-
vision set in a house not very far
away. After a time the viewers real-
ized that what they saw was a
deliberate signal and when they went
outside the house to consult the
neighbours they could hear the actual
sound of the horn although its sig-
nals were very faint.

The lady's rescue was obviously
due to the fact that the radio signals
she unwittingly sent out were picked
up. Even had she known that the
mechanism of the electric hooter
formed a short-range spark trans-
tnitter, and had deliberately used it
as such, it is hardly likely that any
proceedings would have been taken
against her, although it would cer-
tainly have been a technical offence
as she had no transmitting licence.

Personally speaking, this incident
has taught me a lesson and I intend
to make provisions for the connec-
tion of my horn mechanism to my
car -radio aerial so that I can send out
a signal for help if I ever break down
on a lonely road in evening broad-
casting hours. I think that by mak-
ing this provision I shall be guilty
of establishing a radio transmitter
even though I never have occasion to
use it. I shall await with interest
the service of a summons.

It is high time, I think, that all
cars were equipped with short-range
transmitters and all A.A. and R.A.C.
'phone boxes with receivers and
other apparatus to enable an emer-
gency call to be put through to the
nearest depot of the motoring
organizations. I have bitter
memories of having to walk over two
miles one stormy night to the nearest
'phone box after I had broken a
half -shaft.

I Smell, You Stink
THE words in the title of this note
are, of course, those used by Dr.
Johnson when he was trying to teach
good English to somebody who
seemed to think that the verb " to
stink " was merely a cacophonous
vulgarism for " to smell." As the
good doctor explained, the first verb
in my title could only be used of the
person at the receiving end of an
olfactory system, and the last verb
only of the person at the transmitting
end.

I mention this as I think it is
high time we had another Dr. John-
son to rebuke the B.B.C. for the
misuse of words which it permits its
announcers to make. For instance,
the word " nostalgia " used to mean
homesickness but the B.B.C. announ-
cers-and in particular the ladies-
seem to have changed all that. When
they use the adjectival form of it,
as they so often do, they seem to
regard it as a synonym for reminis-
cent, sentimental, or half a dozen
other things.

There are many other instances
of this sort of thing, and I don't
think Dr. Johnson would have
allowed the B.B.C. the same poetic
licence which he granted to Shake-
speare. As the good doctor is no
longer with us, could not A. P. Her-
bert or Eric Partridge be persuaded
to undertake the task of preparing
for us a dictionary of B.B.C. mis-
usages.
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AVO INSTRUMENTATION

liegd 7 raie Mork

AV() instruments are in the service of
British Railways and transport and industrial
undertakings throughout the world.

llulti-range Tesimeters
Valve Voltmeters
Valve Testers
anti oilier electronic instrumeniN

AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD LONDON S.W.1
Telephone: ViCtoria 3404 (12 lines) Telegrams: AVOCET, SO WEST, LONDON

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

II Jill \
An Esso Photograph
024

Illustration by courtesy of British Railways

A
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A new Grommet development

Fli

THE DOUBLE SEALING
EMPIRE RUBBER GROMMET
infinitely accommodating in use :
considerably reduces range of sizes
because the same grommet can be used with
several plate thicknesses or cable sizes

PAT. APP. No. 5255/59

This newly developed self -conforming grommet,
because it is immediately self-locking against the
elements, is the solution to many of an engineer's
sealing problems.
Any one size will not only accommodate itself to a
variety of mounting plate thicknesses, but (designed
for cable or control rod) will take these in a variety

of sizes and be, weather-, water- and dust -proof at a
variety of angles to the cable or rod.

Because of its capacity to conform to many varying
requirements, it enables a workshop stock range
of grommets to be reduced to perhaps one tenth of
that at present maintained.

THE NEW BLIND GROMMET I THE NEW DESIGNED GROMMET
SECOND SEAL

FIRST SEAL.

FREE I FREE FITTED
Note how when sprung into position the grommet In the cable grommet variety the same double pressure
provides a perfect double seal by its own permanent seal is created, allied to tight seal on various diameters of
pressures. The angled groove also creates a tight cable. This new grommet gives sound sealing at all
pressure hold on the metal plate. vital points.

A useful feature of this cable grommet is that by reason of the designed taper
of the cable entry and the flexibility of the web, a considerable angle of cable
entry and a variety of cable size are possible. This avoids necessity for
special grommets with angled bores.

Now being produced in a range of sizes
THESE GROMMETS WILL SOLVE
YOUR SEALING PROBLEMS

EMPIRE RUBBER COMPANY DUNSTABLE

In the conventional grommet, only one
thickness of plate and only one size of
cable can be accommodated. No effective

seal is afforded by
the parallel groove.

ENQUIRE
for catalogue section
and detailed particulars.

BEDFORDSHIRE ENGLAND
R.B.I01
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GERMANIUM
POWER
TRANSISTORS

are best selected from this chart
-then you should contact the MULLARD technical
information service, who will give you all the data you
need to confirm your choice.

60

47

24

OC 29 1A

OC 35 1A

OC 29 6A

OC 35 6A

OC 36 6A

OC 23 100 mA 

OC 22 24 100 mA

OC 22 23 24 1A

CURRENT GAIN (&) 50 100 500 1000

GREYis maximum allowable collector
-emitter voltage at maximum
continuous current.

BLACK is maximumallowablecollector
base voltage Vcb max. (le=0).

Mullard
semiconductors

for industry

Here is a guide to recommended applications:
* 0C22 for high -quality industrial audio
* 0C23 for ferrite memory core drive

0C24 for r.f. power applications
0C28 for d.c. converters (24V version)
0C29 for extra high gain
0C35 for general purpose, low-cost application
0C36 for general purpose, high -power audio and d.c. converters

(12V version)

-1.

'1-

) ?dullard

SEMICONDUCTOR DIVISION
Mullard Limited  Mullard House  Torrington Place  London WC1  Tel: LANgham 6633

9f.)MIS 27a
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HERE'S

where
you gel
performance !

A tape recorder is only as good as its deck. This is where
precision in manufacture and assembly is vital for
professional standards of recording and reproduction.
In the Brenell Mark 5 deck there's a rare combination of
advanced technology and an almost -forgotten kind of
craftsmanship.
The Mark 5 deck has a remarkable, new main
motor of a type widely regarded as the most effi-
cient to be used in tape recording. The HYSTE-
RESIS SYNCHRONOUS MOTOR, with a balanced
outer rotor and a heavy, statically and dynamically
balanced flywheel. It brings wow and flutter '
down to below .1% at 7 ips!
This and the other components providing the specifica-
tion shown below are assembled with fanatical care.
Brenell Mark 5 (and all other equipment) production
is an individual task which is repeatedly checked and
tested. Nothing less than mechanical and electrical
perfection will do.
At 28 gns., you'd be missing a great deal to pay less
and there's no need to pay more.
Abridged specification
3 INDEPENDENT MOTORS
4 RECORDING SPEEDS
FAST REWIND in either direction. 1,200ft. reel rewound in 45
seconds.

WOW AND FLUTTER FREQUENCY RANGE:
Below .05% at 25 ips 15 ips: 50/16,000 c/s ± 3db
Below .1% at 74 ips 74 ips: 60/12,000 c/s ± 3db
Below .15% at 31 ips 31 ips: 60/7,000 c/s f 3db
Below .25% at 11 ips 14 ips: 60/4,000 c/s f 3db

SELECTIVE FREQUENCY CORRECTION at 15, 74 and 31 ips,
ACCEPTS 131in. REELS, PAUSE CONTROL, DIGITAL REV. COUNTER,
PROVISION FOR EXTRA HEADS.

TAPE RECORDERS:

3 STAR: 58 GNS.
MK.5 : 64 GNS.
3 STAR. R P STEREO: 89 GNS.
MK.5 R P STEREO: L99 . 12 . 0

track available with 3 Star models
Full details and the address of your nearest stockist from the Sole Manufacturers

BRENELL ENGINEERING CO. LTD. la DOUGHTY STREET  LONDON WC1

GD514

MARK S DECK
28 GNS.

MK. 5

CHAN 5809 & HOL 7358
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Printed
Circuit
Counter
Panels

A complete range of transistorized counter

panels of common size, fixing method

and electrical connexion, designed to provide

a flexible unit system

whereby any special requirements

in the counting or data processing fields

can be quickly built up.

A fully illustrated brochure giving

complete performance and

specification figures for

every panel in the range is

available on request.

50kc/s Scaler

1Mc/s Scaler

Input Amplifier
Gate Unit

10kc/s Oscillator

1Mc/s Oscillator

Power Unit

50kc/s Read-out Scaler

1Mc/s Read-out Scaler

4 Channel Output Unit

Read-out Unit

Meter Display Unit

Lamp Display Unit
Numerical Indicator Tube
Shift Register Stage
Shift Register Driver

RANK CINTEL LIMITED
Worsley Bridge Road  London  SE 26
HITher Green 4600

So/es and Servicing Agents:
Atkins, Robertson & White`ord Ltd. Industrial Estate, Thornliebank, Glasgow;
McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16;
Hawnt & Co. Ltd., 112/114 Pritchett Street, Birmingham 6
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Portable/Mobile

V.H.F RADIO TELEPHONE
TYPE W.S B44 MK2.

DIEM T.X.

LOUDSPEAKER

VOLUME

ofi/SEMVKY/DR

LOUD HAILER

NOOK

CA

BATTERY f (ARKIN

EXPORT ONLY

CRYSTAL CONTROLLED 60-95mc/s.
A modern 14 -valve superhet receiver and AM transmitter using current series of

B7g valves. Valve lkne-up: 2-CV136/7D9, 1-CV137/EAC91, 7-CV138/EF91, 4-CV416/
6F17. Robust cast aluminium case includes 5in. loudpseaker. Internal vibrator pack (synchronous type)
provides operation from 12 -volt accumulators or vehicle or boat 12 -volt supply, in fixed or mobile use. Available,
less crystals and accessories, but with connecting plugs, ex -stock. Accessories and crystals for specified
frequencies in the range 60-95 Mc/s can be supplied to order at extra cost.

Each unit is fully tested and in good condition. Price (including packing FOB London), £20 each.

Special quotation for quantities up to 500 sets.

METER

DESECtooli

Roo AERIAL

1PAIE
Fuss

AERIAL

FUSE (osmr)

REMOTE AE

PHONES

MtCROPHOlif

L T ran

MICROPHONE RAND

RECEIVERS HEADGEAR

TRIPOD

TAO BATTEtill

AMSTAR SCREWS

50 MICRO AMP MOVING COIL METERS
Brand New & Boxed-Large Stocks available

Made on Government Contract by Famous British Maker
31in. Square -800 ohms resistance. 4 Scales operated by lever " Set -zero "-
" 0-3 "-" 0-30 "-" 0-300." Easily coupled
to rotary range switch by cord or lever.
Ideally suitable for transistor tester, output
meter, volt-milliameter. Adjustable to work
as centre -zero 25-0-25 pA.

A RANGE OF METER BOXES
Useful for all kinds of testgear, a quality job
in welded steel, finished in grey hammer stoved
enamel. Standard panel size 41" x 7f", avail-
able in depths 2", 3', 4" and 6".

UNDRILLED: 2" 12/6: 3" 13/-: 4" 13/6:
6" 15/-. With panel punched to take one 50pA
meter, add 1/6, or to take two meters 2/6.

Complete with data
ONE

METER

TWO
METERS

1 9'6 (6fits )

3 5' - vh:s. tusk )

SPECIAL PRICES FOR 100 LOTS

TEST GEAR COMPONENTS (LONDON) LTD
IS ARCANY ROAD, SOUTH OCKENDON, ESSEX TEL: SOUTH OCKENDON 2610
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Goodmans loudspeakers are subjected to the most severe

examination in the anechoic chamber, shown above, during

both development and subsequent manufacture, ensuring

that your GOODMANS HIGH FIDELITY LOUD-

SPEAKER has "passed with honours" and that its

performance will justify your choice.

Cr CO CO 13 WE 1ST S

GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middlesex.
Tel : Wembley 1200 (8 lines) Grams : Goodaxiom, Wembley, England

Available in all countries.
In every sense the greatest range-in every country the greatest name

AXIOM 110
Price £3.1 5 . 9 (rims P.T. £1.4.3)
Power Handling :. 10 Watts.
Flux Density : 12,000 Gauss.

AXIOM 112 as illustrated
Price £6.8.8 (Plus P.T. £2.1.4)
Power Handling : 12 Watts.
Flux Density : 16,000 Gauss.

BOTH UNITS have a frequency
range of 40-15,000 c/s and imped-
ance of 15 ohms.

Please send High Fidelity Manual

Name
Address

44 WW
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meters made to measure

This multi -range meter, using
Sangamo Weston S.157, is one of
several similar instruments pro-
duced by Anders for Ultra
Electronics Limited within 14
days. The meters are used in
Ground Test Equipment supplied
to B.O.A.C. (shown below) for
testing the Ultra Engine Throttle
Control fitted in Bristol Britannia
Aircraft. A typical example of
the quick service Anders are
giving to many famous firms.
Anders are indebted to Ultra
Electronics Limited and B.O.A.C.
for permission to illustrate this
equipment.

special
multi -range
meter
produced for
Ultra in 14 days
The Anders Instrument Centre is in a unique position to meet the most urgent, and the most unusual,

meter requirements from production, development and research. Most standard meters are available

immediately from stock. Non-standard meters are calibrated, tested, and normally ready within 10-14

days. All shapes; sizes from 1 to the largest switchboard meters. All well-known makes and all types

including moving coil, moving iron, thermocouples, electrostatic, dynamometers and full range of

meter accessories. Anders would like to demonstrate the kind of service they can give you and look

forward to your enquiries, by letter or by telephone.

ELECTRONICS LIMITED
103 Hampstead Road, London NWi. Tel: EUSton 1639
Contractors to GPO and Government Departments.
Ministry of Aviation approved.

METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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So easyeasy to build

6W STEREO AMPLIFIER KIT 1:1"''"%'".'"%"' --GLOUCESTER-----
c
!s

c

c

55

S

Model
S-33

A versatile
high -quality
self-contained
STEREO!
MONAURAL

Amplrier with adequate output for a living
room. Can be used to convert a favourite
(monaural) radiogram into a stereo -radio-
gram. 3 watts per channel; 0.3% distortion
at 2.5 w/chnl.; 20 dB N.F.B., inputs for Radio
(or Tape) and Gram., Stereo or Monaural;
Ganged controls.
Sensitivity 100 mV. £11.8.0

HI-FI SINGLE CHANNEL
AMPLIFIER KIT Model MA -I2

A compact high
fidelity power
amplifier (in-
cluding auxiliary
power supply).
12 watts output.
Wide frequency
range and low
distortion. A
variable sensi-
tivity control is
fitted enabling it
to be used with
an existing am-

plifier in a stereophonic system. Other applica-
tions include sound reinforcing systems,
transmitter modulators, for use with tape
recorders, also as a general purpose laboratory
amplifier.

assembled
/ow cost.
This attractive Transcription Record Player
incorporates many new features which
make it suitable for all types of recordings on
discs. It has the new Collaro RP.594 unit
with the Ronette Stereo Pick-up and gives
excellent results on stereo or mono (16, 33,
45 L.P. or 78 r.p.m.)
gramophone records.

£9.19.6

TRANSCRIPTION RECORD
PLAYER

Model
RP -I U

With 4-spd.
A.C. motor
unit and
Stereophon-
ic Pick-up
completely

performance aton plinth. High

£12.10.0

STEREO -HEAD BOOSTER KIT
Model
USP-I

Hi-Fi Stereo
Pre -Amplifier
for low -output
Hi-Fi P.U.s.
!nput 2 mV. to
20 mV. Output
adi ustable

from 20 mV. to 2 V. 40-20,000 c/s. Also
suitable as low -noise R.C.-Coupled high -
gain monaural
amplifier. £5.19.6

5

5

5

5

5

5

5

5

5

5

Specially aeveloped to meet the varying needs
of different homes. It will house Tape Deck and/or

5 Record Player, F.M. Tuner and Stet -sic. Amplifier.
5 In addition, for the convenience of those to whom

space is an overriding consideration, it is possible
5 to house speaker systems at each end. For this
5 purpose a loudspeaker kit, comprising two 4in.
5 plus 8in. speaker systems, balance unit, speaker

grille, cutting template, padsaw and mounting
5 details is also available. Neutral hardwoods have 5

c'

carefully been selected so that the finished product
can be stained and polished to individual choice.
There is storage space for records, etc., also for 5

5 power amplifiers. Dimensions: length 46iin., 5

is height 30in. depth 2Iin.
5

5

-.---.---7-Vit
5

5

5

5

5

5

5 i
5 5

5

5

S

5

5
CLOSED 5

5

5 5

55 Mk. I for Tape Deck or Record Player EIS 18 6 5

5 Mk. II for both T/D and 12/P E17 8 6 5

0,...r..sio.....iiisairsiess.,,,,,,,,,..,,,.......,,,,,,,,,,,,,,...r.,,,i0

1:1',"'''''''''''''''''' CHEPSTO

STEREO CABINET KIT

OPEN

W,,,,,,,,,,,,,,,0
EQUIPMENT CABINET KIT i

5

5 5

5 5

5 5

5 5

5 5

1

5

5 5

5 5

5

5

v 5

5 5

5 5
5 Specially designed for those whose floor space 5

5 is at a premium. Will house Record Player, FM 5
5 Tuner, Stereo Amplifier and additional power 5

5 amplifiers where needed. An upper deck is available 5

5 for the self -powered stereo amplifiers to ensure 5

5 white for finishing to personal taste. Overall
5 maximum heat dissipation. Veneered and left in

5 dimensions are 35in. x 18in. x El 0.1 0.05 33in. high.
5

13,-,..-,,isrik.,,,kirik.....i......eri...,...i.si.,,,,,,,,,iii.,...is,k.ir...0
 Deferred Terms 

available on all orders above E10.
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so easy to use

HI-FI STEREO AMPLIFIER KIT
Model S-88
Gives 16 w. out-
put (8 per chan-
nel with 0.1 per
cent. distortion
at 6 w. per than -
eel). It has
ganged controls.
STEREO/MONAURAL gram, radio and tape
recorder inputs and push-button selection as
well as many other first class features well
above its price range. In two-tone grey
metal cabinet with a golden surround and
fittings. Also ultra -linear £25.5.6push-pull output.
Basic sensitivity 10 mV, (2 mV. available 20/ -
extra).

HI-FI SPEAKER SYSTEM KIT
Model SSU-I
Ducted -port
bass reflex cab-
inet, " in the
white." Fre-
quency response
to 40-16,000 -c/s.
Power rating 25
watts. Matched
speaker units
8in. high flux
(12,000 lines)
with hyperbolic cone and 4in. wide angle
dispersion type for higher frequencies.
With legs E11/12/6 £10.5.6

COTSWOLD SPEAKER
SYSTEM KIT

This acoustically
designed enclosure
measures 26 x 23 r
15iin. and houses
a special I2in. bass
speaker with 2in.
speech coil, ellip-
tical middle spea-
ker together with
a pressure unit to
cover the full fre-
quency range of
30-20,000 c/s. Its
polar distribution
makes it ideal for really Hi-Fi Stereo.
Delivered complete with speakers, cross -over
unit, level control, Tygan grille cloth, etc.
Left " in the white " for finish to personal
taste, all parts are precut and drilled for
ease of assembly. £19.18.6

STEREO CONTROL UNIT KIT
Model
USC-I
ncorporates

all worth,
while 'eatu res
or high fi-
delity stereo and mono Push-button selec-
tion, accurately matched ganged controls
to ± IdB. Negative feedback rumble and
variable low-pass filters Printed circuit
boards. Accepts inputs from most tape heads
and any stereo or mono - £pick -up. 17.19.6
TAPE DECKS now available as " packaged
deals " with other equipment.

Deto,is on 'equest.

LTD. -4.- -4- -0- -4,- -0- 4.- -4- -41- -4.-

DEPT. W.W.I, GLOUCESTER, ENGLAND
A member of the Daystrom Group. MANUFACTURERS OF THE WORLD'_; LARGEST -SELLING ELECTRONIC KIT -SETS

-4.- -4.-- -0- .
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-4- -4- -4-.1- -4- -41.-

Technically
+++++++++++++

Sin. OSCILLOSCOPE KIT
Model O -12U

Laboratory quality at
utility oscilloscope price
and ease of assembly make
this kit of outstanding
value. Vertical frequency
response 3 cis to 5 Mc/s.,
+1.5 dB. -5 dB., sensi-
tivity 10 mV. per cm. at

I kc. Horizontal frequency
I c/s. to over 400 kc/s.
(._I dB. up to 200 '<cis.).
The Heath patented sweep
circuit functions from 10 c/s
to 500 kc/s. in five ranges
giving five times the usual
sweep of other 'scopes.

111 addition it has exceedingly short re -trace and rise
times and electronically stabilised power supply.
Included is a 48 -page instructional
Manual. £34.15.0

ELECTRONIC SWITCH KIT Model
(Oscilloscope Trace Doubler) S -3U

This extremely useful,
low priced device will
extend the use of your
single -beam oscillo-
scope for duties other-
wise only in the pro-
vince of the double -
beam tube.
In short, at a nominal
cost, the Heathkit
model S -3L1 will give
you the advantages of

a double (or other multiple) beam 'scope, while
retaining all the advantages of your present single -
beam instrument.
Hitherto an electronic switch of this nature, permitting
the simultaneous observation of two signals on the
screen of a single -beam C.R.T. oscilloscope, has cost
nearly as much as the 'scope itself.

O

£9.18.6

RESISTANCE -CAPACITANCE
BRIDGE KIT Model C -3U

Measures capacity 10pF

to 1,0000F, resistance
100(2 to 5 megohms and
power factor. 5-450 v.
test voltages. Safety

switch provided.

£7.19.6

AUDIO SIGNAL GENERATOR KIT
Model AG -9U

MULTIMETER KIT
Model MM-IU

Provides wide voltage, current, resistance
and dB ranges to cover hundreds of
applications. Sensitivity 20,000 ohms/
volt D.C. and 5,000 ohms/volt A.C.
Ranges: 0-1.5V. to 1,500V A.C. and D.C.;
150µA to I5A D.C.; 0.252 to 20M(1.
41in. 50 µA meter. £11.8.6

DECADE CAPACITOR
KIT Model DC-IU

Capacity values 10000F to 0.11IµF in
100/1/IF steps. Precision silver -mica
capacitors and minimum loss ceramic
wafer switches ensure
high accuracy. £5.18.6

TRANSISTOR PORTABLE
RADIO KIT Model U XR-I

Presented in elegant real hide case with
tasteful gold relief. Can be assembled
in 4 to 6 hours, and you have a set in the
top flight of transistor portables. Pre -
aligned I.F. transformers, printed circuit
and a 7in. x 4in. high -
flux speaker. £14.18.6

HI -Fl F.M. TUNER

Tuning range 88-108 Mc/s. Flywheel
tuning. Attractive Plastic Front Panel
in two-tone grey with golden trim,
surround and motif. Thermometer
type visual tuning indicator. Pre -aligned
I.F. transformers (eliminates adjustment).
Three I.F. Stages. Wide -band low dis-
tortion. Ratio Detector. Complete
R.F. Unit, wired, tested and pre -aligned
(ready for mounting to chassis). Printed
circuit for I.F. Amplifiers and Ratio
Detector, for ease of assembly. No align-
ment necessary after assembling. Built-
in power supply. Output sockets for
stereophonic adaptor (for stereo trans-
mission when available).
TUNER UNIT Model FMT-

4U (incl. 16/11 P.T.) with
10.7 Mc/s. I.F. output E3 2 0

AUDIO VALVE MILLIVOLTMETER FL. AMPLIFIER Model FMA-
KIT Model AV -3U 4U complete with case and This complete probe kit will extend the frequency

valves E10 10 6 range of the V -7A Valve Voltmeter to 100 Mc/s.
Very sensitive. High stability. I mV. to 300 V. A.C. and will enable useful voltage indication to be ob-
10 c/s to 400 kc/s. £13.18.6 Sold separately Total E13 12 6 tained up to 300 Mc/s.

-1- -4- --40- -0- -1-1- -4- -4- --4- -1 -4- -4- -4-

excellent
+++++++++++-+-1

CAPACITANCE METER
Model CM-IU

This Direct -Reading Capacitance
Meter is a very low priced, time-
saving instrument which is so useful
that it should be part of the general
equipment of every electronic
laboratory and production line.
Easily built in a few hours. 0-10000F,
0-1,0001/µF, 0-0.01/2F, 0-0.10F. The
meter has 41in. scale and can be
used by an unskilled operator
after a few minutes' £14.10.0instruction.

KIT

2a, -in. SERVICE OSCILLOSCOPE
KIT Model OS -I

Light, compact, portable, for service engineers
Printed circuit board for easy construction. Wt.
101 lb. Size 5in. x Bin. x 14fin. £18.19.6.long.

POWER SUPPLY UNIT KIT
Model MGP-I

Compact, general pur-
pose unit suitable for
FM Tuners, Tape Re-
cording Amplifiers and
general Laboratory
use. Input 100/120 v.,
200/250 v., 40-60 c/s.
Output 6.3 v. 2.5 A.
A.C.; 200, 250, 270 v.
120 mA. max. D.C.

£4.9.0

AUDIO WATTMETER KIT
Model AW-IU

This popular meter is used in many recording studios
and broadcasting stations as a monitor as well as for
servicing purposes. Dissipation rating up to 25 w.
continuous, 50 w. intermittent. £13.18.6

VALVE VOLTMETER KIT
Model V -7A

-4- - ......

10 c/s. to 100 kc/s.,
switch selected. Dis-
tortion less than 0.1%.
10 v. sine wave output
metered in volts and
dB's. £19.3.0

The world's most popular valve
voltmeter, with printed circuit
and I per cent. precision
resistors to ensure consistent
laboratory performance. It has
7 voltage ranges measuring res-
pectively d.c. volts to 1,500 and
a.c. to 1,500 r.m.s. and 4,000
peak to peak. Resistance measure-
ments 'rum 0.1 ohm to 1,000 M
ohms with internal battery.
D.C. input impedance is II
Megohms and dB measurement
has a centre -zero scale. Com-
plete with test prods, leads and
standardising battery.

R.F. PROBE KIT Model 309 -CU

 Deferred Terms available on all orders above E10. 

-DAYSTROM LTD.
£1.5.6

DEPT. W.W. I, GLOUCESTER, ENGLAND
A MEMBER OF THE DAYSTROM GROUP, MANUFACTURERS OF

-4- -to- -4- ..... +++-4- 1- -0- -0- -0- -0- +-1 11- 1- ++++++-1 -1-1 -0-+++++
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meters, and will handle
up to 200 watts.

thoroughly
-4- -4- -4- -4- -40- -0- -4- -0- -4- -0- -4- -4- -0-

" HAM " TRANSMITTER KIT
Model DX -40U

Covers all amateur bands
from 80 to 10 metres.
Power input 75 watts
C.W. 60 watts peak
controlled carrier phone.
Output 40 watts to
aerial. Provision for
V.F.O. Filters minimise
T.V. inter -£29.10.0
Terence.

BALUN COIL UNIT KIT
Model B-IU

Useful transmitter accessory.
Will match unbalanced co-
axial lines, used on most
modern transmitters, to bal-
anced lines of either 75 or
3000 impedance. Can be
used with transmitters and
receivers without adjust-
ment over the frequency
range of 80 through 10

power inputs £4.4.6

MATCHED HI-FI STEREO KIT
4 -speed Transcription Record Player Model

RP-IU E12 10

6 w. Hi-Fi Amplifier, Model S-33 Ell 8

Twin Stereo Speaker Systems Model SSU-I 420 11

0

0

0

Total cost if purchased separately 444 9 0

YOURS for £42.10.0
if all ordered together, or E8/8/- deposit and 9 monthly
payments of E4)31-. Pedestal speaker legs L2/14/ -
optional extra.

PERSONAL TRANSISTOR RADIO KIT
Model UJR-I

Operated by a 4.5V.
torch battery, this sensi-
tive dual -wave head-
phone set is a fine
introduction to elec-
tronics for young and
old. In Polystyrene
moulded plastic case

which accommodates battery (and amplifier E2.16.6
if added).
Additional Amplifier Stage Model UJR-IS will
enable the UJR-I to work a loudspeaker under favour-
able conditions. 16/6 extra.

A copy of our latest (British) Heath -
kit Catalogue will be sent upon
request.

All prices include free delivery in U.K.

 Deferred

DAYSTROM

* Latest Additions *
to our range of kits

TAPE AMPLIFIER UNITS
Models TA -IM and TA -IS
This Combined
Tape Record/Re-
play Amplifier is maiimmuy
available in both
monophonic and Stereophonic
models. Model TA -IM can be
modified to the stereo version with
modification kit TA -IC.
TA -IM £16/14/-; TA -IS, 422/4/-;
TA -IC, fio.

4 -wave TRANSISTORISED
PORTABLE RADIO

Model RSW-I
Using 7 latest type
transistors and
three diodes this
highly sensitive set
is specially de-
signed for Short
and Medium wave-
bands (200-550,
90-200, 18-50 and
11-18 m.). In solid leather case
fitted with retractable E2:L.18.6
whip aerial

4 4

le

R.F. SIG. GENERATOR
Model RF-IU

Provides extended frequency cover-
age on six bands from 100 kc/s.-
100 Mc/s. on fundamentals and up to
200 MO on cali-
braced harmonics. £11.11.0

GRID -DIP METER
Model GD-IU

Functions as oscil-
lator or absorption
wave meter. With
plug-in coils for
continuous fre-
quency coverage
from 2 Mc/s. to
250 Mc/s. £9.19.6
Two Additional Plug-in Coils Model
341-U extend coverage down to
350 kc/s. With dial correlation
curves, 15/-.

TRANSISTORISED GRID -
DIP METER

Model XGD-I
Similar to GD-IU. Fully transistorised
with a frequency range £8.18.6
of 1.75 to 45 Mc/s.

dependable
-4- -4- -0-1- -0-

AMATEUR TRANSMITTER KIT
Model DX -100U

The world's

most popular

" Ham " T.X. Kit

 Completely self-contained, compact " Ham " Trans-
mitter.

 Built-in, high stable VFO and all Power Supplies.
 TVI: Careful design has reduced TVI to a minimum

by use of effectively screened frequency -generating
stages and pi tuned circuits at the input and output
of the PA stage, and by II chokes and pi network
filters to all outlets from the cabinet. No fewer than
35 disc -ceramic by-pass capacitors help to achieve
the exceptional stability and high-performance for
which this Transmitter is noted.

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

 Adjustable drive and clamp control ensure that valves
are only driven sufficiently to maintain the required
output.

 Keying on CW is via the VFO and buffer amplifier
cathodes; the other RF valves are biased beyond cu. -
off. When zero -beating the TX with incoming signals,
the exciter stages only mar be run without the final
amplifier being switched on.

 Provision has been made for remote control operation.
 VFO slow-motion drive is very smooth and back -lash

free.  VFO or Crystal control.
 Covers all Amateur bands up to £78.10.030 Mc/s. phone or CW

VARIABLE FREQUENCY
OSCILLATOR KIT

Model VF-IU
Specially designed to
meet the demand for
the maximum possible
flexibility from an ama-
teur Transmitter which
would otherwise be sub-
ject to certain limitations
imposed by crystal con-
trol. For all Amateur
Bands 160-10 metres.
Ideal for Heathkit DX -
40U and similar transmitters

Price less valves £8/l9/6. £10.12.0

Our Technical Consultation and Service
Departments are always ready to help in
the unlikely event of your experiencing

any difficulty.

I Please send me FREE CATALOGUE (Yes/No)

Full details of Model(s)

NAME
(Block Capitals)

ADDRESS

Terms available on all orders above £10 0

DAysTRom LTD

WW1 I

DEPT. W.W.I,W.W.I, GLOUCESTER, ENGLAND

THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

-4 -............ -4-+++++
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THESE GO

 GOOD STRONG SIGNALS
 CLEAN PICTURES
 ELIMINATION OF AERIALS
An occasional intermediate amplifier and neat house -to -
house wiring are the only visible evidence that, in this area,
for the first time T.V. is being enjoyed at its best, with clean
pictures, no interference and no aerial replacement and
repair costs.

Built with the future in mind, the installations of to -day are
capable of handling a third or fourth channel-or more,
colour, "coin -in -the -slot" T.V. or any foreseeable develop-
ment in television and sound techniques.

EMI COMMUNITY TELEVISION SYSTEM
Full technical particulars together with

any planning assistance that
may be required can be obtained from

THE GRAMOPHONE COMPANY LIMITED.
Recording and Relay Equipment Division,
HAVES, MIDDLESEX, ENGLAND. - Telephone: Southall 2468
(One of the E.M.I. Group of Companies)

cc/cry/5
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NEW VINKOR SERIES

2Covers frequencies from 100 kis to

A new series of Vinkor adjustable pot cores has now been developed by Mullard for use in the
frequency range 100 kc/s to 2 Mc/s. This series is in addition to the highly successful group
already widely used for frequencies between 1 kc/s and 200 kc/s.
The world's most efficient pot core assembly, the Mullard Vinkor gives a choice
of 3 permeabilities and has exceptionally high performance and stability.
Write today for full details of the wide range of Vinkors now available.

rTliTrr9

Mullard VINKOR
ADJUSTABLE POT CORE ASSEMBLIES

MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINOTON PLACE, W.C.1.
MCI IC)
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1W BUILDS COMPLETE STUDIOS
Many countries owe their first glimpse of TV to the resource and enterprise of
Pye. Today Pye transmission equipment is used by the television services of more
than twenty-eight nations throughout the world. Even in such countries as America
and Canada, where television is highly developed and keenly competitive, the
Pye product is increasing in demand. The company's pioneering work in the
field of TV transmission, and the succession of major developments which they
have introduced, have given Pye a place of leadership in the industry.

For full technical details, please write to

PYE TVT LTD., CAMBRIDGE, ENGLAND
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(CATHODEON

MINIATURE

THERMOSTATICALLY

CONTROLLED

OVEN

GENERAL DESCRIPTION

This oven was designed specifically for accurate

temperature control of Style "J" Quartz Crystal
Units but is ideally suited for other components such

as transistors, diodes, thermistors, etc., which are

sensitive to ambient temperature variations. Heat

control is achieved by a bi-metallic thermal switch.

Capacity of the inner shell it" x 1" x
(2.0 x o.9 x 2.3 cms). Overall dimensions If" x x

21" long (3.2 x 2.0 x 6.6 cms). Weight it oz. (43 grms).

CATtiol)foht
A OVEN

TYPE MC0.2MA4

TEMP L0C
VOLTS 6/+2v

1
LAC/actAMPS

0.78/0 39
SERIAL NOn

ACTUAL SIZE

OPERATING DATA
6v or 12v supply. Power consumption 4.6 watts.
Temperature settings between 50°C and 85°C.
Standard tolerance on setting is ±2°C but
±1°C can be supplied.
Temperature differential over the operating
temperature range is within ±2°C of the
setting -up temperature. The heating -up time
is less than 5 minutes from +20°C to +85°C.

CATHODEON CRYSTALS LIMITED
LINTON CAMBRIDGESHIRE

TELEPHONE LINTON 501 (4 lines)
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NEW!

PORTABLE!

LOW DISTORTION

Transistor Oscillator

R -C Oscillator C01008

 20 c s to 200 kc s, continuously variable
 Outstanding Frequency and Amplitude stability

<0 25 % above 100 c s, D00T <1 below 100 c/s
 Battery powered
 Weighs only 4 lbs (2 kg).

The new Solartron R -C Oscillator, based on an original design by the
Royal Radar Establishment, is fully transistorised and is powered by
two internal batteries.
Frequency may be set to an accuracy of + 5% with fine control dial, and
is held to within 0.2% of the set frequency over an 8 hour period.

BRIEF SPECIFICATION Frequency stability: 0,2% over 8 hour period
Frequency accuracy: ± 5%

Output: 0-1 Volt (loads> 50 Ica)
0-0 5 Volt into 6000.

Amplitude stability: 2% at full output
zout: 600 0 at full output, > 2 k0 on any setting

Power requirements: Two 9V EVER READY PP9
(or equivalent) batteries.
3 months battery life, based on
4 hours/day usage.

Write now for full details: SOLARTRON LABORATORY INSTRUMENTS LTD.
COX LANE, CHESSINGTON, SURREY.
Telephone: LOWer Hook 2150 Cables: SOLARTRON CHESSINGTON
Telex: 23842 SOLARTRON T. DIT

A member of the Firth Cleveland Group
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'Row Compact IS a Capacitor ?

What capacitor

41'37 Ca'aci

They're all different.

Well, -which is the best then?

Polystyrene capacitors can
be made smaller, pF for pF,
than any other condenser of
comparable performance.

Illustrated :
250 pF. 125 Volt Capacitor.

Suflex ?
suPLEx, of co

Yes, they're the most reliable because Suf lex are Masters
of the Empirical Art of Heat Shrinking (for resistance
to humid conditions) and Ageing (for stabilization of
parameters).

They should be swollen up about all that!

Perhaps, but they're not. In fact they're about the
compactest capacitor to be had. We've used them for ages.

SU F I 4EX SUFLEX LTD. BILTON HOUSE, 54 UXBRIDGE ROAD,
EALING, W.5. Tel: EALing 7733
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Precision Wire -Wound Resistors

Ifyou are a designer or engineer in computer circuitry,
instrumentation or any other field of electronics you
will find this McMurdohm Resistor technical catalogue

,
invaluable. Send for your copy.

Pre

24 WAY
CO N NECTOR

* Gold plated Contacts

* Nylon loaded P.F. mouldings

* Easy insertion and withdrawal

THE McMURDO

INSTRUMENT

CO. LTD.
ASHTEAD  SURREY  ENGLAND
Telephone: ASHTEAD 3401

cfnURDO
Red Range

Connectors

8 WAY

16 WAY

24 WAY

32 WAY

Send for full technical information to

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY Telephone: ASHTEAD 3401
5650
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The

Electronic

Lung

A member of the Pye Instrument Group
W. Watson & Sons Ltd. has produced an
electronic lung which is capable of replacing an

iron lung. The Barnet Ventilator, as the instru-

ment is called, is transistorised and is easily

portable in cases of emergency. It is shown here

in its application in an operating theatre for the

administration of anxsthetics.

The Pye Instruments Group Consists of:
Pye Atomics Division. Pye Telecommunications Ltd.
Pye Industrial Television Division. Unicam Instruments Ltd.
Faraday Electronic Instruments Ltd. W. Bryan Savage Ltd.
Labgear Ltd. W. Watson & Sons Ltd.
W. G. Pye & Co. Ltd.



20 WIRELESS WORLD JANUARY, 1961
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ENNER Accumulators

-

VENNER ACCUMULATORS LIMITED
Kingston By -Pass, New Malden, Surrey MALden 2442 A member of the Venner Group of Companies

$

itx

VENNER

SILVER -ZINC

ACCUMULATORS

The lightest and

smallest rechargeable

accumulator in the world
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&, tice kobefi
HAVE THE RIGHT CONTACTS

MAJOR TYPE BP° 3000'
The best known and most useful relay

available. Spring sets allow from
one make or break to 12 change-
overs. For minute or heavy

switching. Sensitivity
down to 20 milliwatts.
Adjustable for criti-
cal timing, fast or slow
operation. Standard
or Tropical finish.
Special adaptations
can be supplied.

Transparent
covers for
above now
available.

MINOR TYPE ' 600 ' (Fitted with
double pole changeover for 250
volts, 2 amps.)
Ideal for simple switching operations
where lightness, compactness and
economy are prime considerations.
When fitted with contacts similar to
those of the "B.P.O. 3000" type it is
faster in operation and release.

and now PLUG-IN 3000 Type Relays
Plug-in facilities in addition to all the versa-
tility and well -established, reliable features
of the world's best known
relays.

* Positive con-
tact between
male and female
pins.

* Contacts: up to
18 light duty or
12 heavy duty.
* Complete tran-
sistorized units.

* A.C. or D.C.
operation.
* Transparent or
metal cover.
* Clip retains relay
positively in any posi-
tion.

SOCKETS AND
FITTINGS ARE
AVAILABLE FROM
STOCK for immediate
assembly of units.

This relay incor-
porates 15 amp.
Micro Switch ;
5 amp. Mercury
Switch and stan-
dard 0.3 to 8 amp.
contacts.

Available free on request, unique calculator providing full relay specifications.

REtAY5
SALES MANAGER

2 IRONGATE WHARF ROAD, PRAED ST., LONDON, W.2

Telephone: PADdington 2231

Extremely advantageous quotations can be offered for quantity orders.

Contractors to Home and Overseas Governments and RM. Crown Agents.

PLUG-IN - TRANSISTORIZED UNIT
Operation AC or DC Switching or Signal
Current AC or DC 5 to 500 micro -amps
Transfer switching current 10 amps. or 500 v.

111.111=111.

RELAYS FOR ALL PURPOSES can
be manufactured to customers' re-
quirements for:-

AUTOMATION
COMPUTERS
BATCHING COUNTING and PHOTO-

ELECTRICS
TELEPHONY and INTERCOM

SYSTEMS
AUTO -TIMING and AUTOMATIC

SIGNALS
MOTOR and MACHINERY CONTROL
CURRENT and VOLTAGE

REGULATION, etc.
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TRANSFORMERS
5V
4V

II V
60 V

110-120 V
18 V
6V

24 V
30 V
55 V
5V

110-120 V
40 V

5V
6-12 V

12 V

80 A
100 A

15 A
7A
4A

30 A
100 A
30 A
25 A
15 A

150 A
10 A
25 A

300 A
50 A
60 A

12 V 100 A
50 V 60 A

10-15-25 V 100 A
10-20-30 V 100 A

110 V centre tapped 25 A
6-12-18-24-30 V 12 A

£10
- 410
- 44
- £8

E9
- E9
- £12
- 412
_. 412

412
414

... EIS

... £17
- E20

EIO
.. 412
... £16
- 429
- £28
...
... 429

LII

TRANSDUCTORS
SATURABLE REACTORS

Saturable Reactors for con-
trolling AC loads from .5kVA
to 300kVA. Available for
all standard AC supply volt-
ages, single-phase and 3 -

phase. Standard DC control
volts: 12, 24, 36, 110 and
240 V.

All for 240 V Input. Other Supply Voltages as Required
CONTINUOUS RATING. Short Rating Transformers also available

5 V 5,000 A f110
2.5 V 5,000 A f64

4 V 5,000 A f94
2 V 10,000 A 08

3.5 V 20,000 A E127
2 V 30,000 A £130

10 V 700 A 459
10 V 2,000 A 4103
10 V 1,000 A 466
10 V 900 A £62
10 V 500 A £38
10 V 300 A £28

20 V 800 A 480
20 V 3,000 A £150

S V 1,000 A £39
22 V 1,000 A E75
28 V 1,000 A E90

THREE-PHASE
TRANSFORMERS
Input 400/440 V.
40 V 50 A 3 -phase 140

230 V 50 A 3 -phase 178
110 V 100 A 3 -phase 190

4 V 5,000 A 3 -phase 1130

These and other Trans-
formers can be supplied for
3 -phase, 6 -phase and 12 -

phase Rectifiers.

VOLTMOBILE VOLTAGE SELECTOR
AUTO -TRANSFORMERS

Range: From 1.6% to 100% of Supply Volts in 64 steps of 1.6%.
ON LOAD SWITCHING.

VOLTMOBILES can be used Single Phase Units 240 V
by themselves or in the prim- 15 A 428
ary of another transformer to 30 A 139give very fine changes of
output Overvoltage avail- 60 A 169

able as extra. 100 A 199

D-CMOBILE RECTIFIER SETS
For 240 V AC. The larger outputs are available for 3 -phase supply.

Full load DC Volts and Amps are stated.
Prices are without Meters and Regulators.

6 V 15 A 414 36 V 10 A E26
6 V 50 A ......... ...... £47 36 V 20 A E32
6 V 100 A £66 36 V 40 A 442
2 V 10 A £15 36 V 60 A £55
2 V 20 A E22 110 V 5 A £32
2 V 30 A E28 110 V 10 A £42
2 V 60 A 44S 110 V 15 A f53
2 V 105 A £62 110 V 20 A f67
2 V 210 A 483 110 V 25 A 484
2 V 1,000 A 4185 220 V 130 mA £15

24 V 12 A 423 250 V 6 A E49
24 V 20 A E27 250 V 10 A E70
24 V 30 A £33 250 V 15 A 489
24 V 60 A £41 250 V 20 A £110
24 V 105 A 470 1,200 V 225 mA E30
24 V 200 A 486 Built in to order-Ammeters-Voltmeters-Rheostats-
24 V 750 A £262 Stabilising Circuits-Chokes-Variacs.

440 V
437
LSO

L8I
1121

CARRIAGE EXTRA on all units
SPECIFIC ENQUIRIES are invited for
Transformers and Rectifiers. We 'pecialize
in HEAVY CURRENT EQUIPMENT.

HARMSWORTH, TOWNLEY dc CO.
2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069
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AVEL TOROI DS
the most significant

development in Audio
for 10 years

Cl.t
WAWA,.

A ...2"'.4r4. 

A NEW STANDARD OF
PERFORMANCE IN HIGH FIDELITY
AUDIO AMPLIFIERS
The AVEL TOROID DIVISION of Aveley Electric Ltd.,
now offer the type of transformer which the high fidelity user
has been waiting for. The unique properties of the geometry
of the toroid, with the latest grain -oriented strip -wound magnetic
cores and superior synthetic insulating materials have skilfully
been combined to give: d b

O

Two TO30A outputs and
one TM250A Mains trans-
formers mounted on Stereo
twin channel 30-50 watt
test amplifier. Two EL34
are used in the output and
silicon diodes in the 500 v.
450 mA power supply.

The AVEL TM120D mains
transformer and the AVEL
T03013/2 output transfor-
mer mounted on a 30 watt
Hi -Fidelity power amplifier.

Write for fuller details

TOROID DIVISION

5 , .1 : 'Pi

*WIDER BANDWIDTH * LOWER DISTORTION
*SMALLER SIZE * LOWEST MAGNETIC FIELD

*HIGHER EFFICIENCY

-2

4W

ON

DISTORTION AT 30 WATTS
40w

40ds to 5Kcis < .25 %.
5Kc/s to 15Kas < -0

-30c/s
100c/s Kcis 10Kc4 tOOKcis.

TYPICAL FREQUENCY RESPONSE OF 30W.
AMPLIFIER USING AVEL TRANSFORMER TYPE NO TO3OA.

Itcsreley Electric Limited
'ay Essf)

P.5973

SOUTH OCKENDON, ESSEX Telephone: SOUTH OCKENDON 3444 Telex: 24120 AVEL OCKENDON



24 WIRELESS WORLD JANUARY, 1961

MINIATURE
MOVING COIL

SERIES

MINIATURE
SERIES

PNEUMATIC
TIME -DELAY

SERIES

HIGH CURRENT
SERIES

HIGH VOLTAGE
SERIES

NORMAL DUTY
SERIES

PRECISION
RELAYS

Illustrated technical data sent on request:

ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS
Telephone: Stevenage 2110-7
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lida TRANSISTOR Converters and Inverters

for fluorescent lighting and general applications.

The range of operating voltages, powers and frequencies

is under steady development.

Inverters for fluorescent lighting from 12 volt d.c. supplies cover the
range from a single 6" tube to six 24" tubes or equivalent.

Inverters for 12v. d.c. to 50 c/s or 400 c/s a.c. up to 100 W.
Constant frequency and locked frequency inverters for camera
and tape recorder operation.

Inverter -rectifier systems for d.c. to a.c. conversion.

MA TRANSISTOR Controller
Magnetic amplifier intermediate stage, saturable reactor

power stage. A temperature controller for use with a platinum

resistance thermometer to provide power control TELECOMMUNICATIONS
PLUGS LEVER KEYS CABLES

up to 60 KW 3 -phase. No mechanical switches. FUSE MOUNTINGS  AMPLIFIERS

Constant current characteristic for platinum furnaces. CONTROL PANELS  MOULDINGS

COUNTERS  PLUNGER SWITCHES

THE PHOENIX TELEPHONE AND ELECTRIC WORKS LIMITED,

THE HYDE, LONDON, N.W.9. Telephone COLINDALE 7243

MAGNETIC AMPLIFIERS RELAYS

SATURABLE REACTORS JACKS

TRANSFORMERS  INSTRUMENTS

CORDS INTERNAL TELEPHONES

TRANSISTOR INVERTERS BELLS

PROTECTORS  WIRES BUZZERS
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iteivasee

1Mc/s TRANSISTORISED COUNTER

S

1T, A13

the
woe that courts

. . . in this case up to 1 Mc/s. And the inside of the
Advance time and frequency measuring counter type TC1
is rather exceptional. Over 145 transistors and 21 printed
circuit boards have been combined in an advanced design
to provide the full facilities and high performance expected
of a first grade laboratory instrument.

Nett Price in U.K. £375
Leaflet Y101 will be forwarded on request.

SIX FIGURE DISPLAY

FREQUENCY MEASUREMENT

TIME MEASUREMENT

* PERIOD MEASUREMENT

RANDOM COUNTING

OUTPUT TIMING PULSES

INTERNAL STANDARD

STABILITY

SELF -CHECK FACILITIES

FREQUENCY MEASURING

REPETITION OF COUNT

POWER CONSUMPTION

DIMENSIONS

accurate to +1 count

from 10 to 1,000,000 c/s

from 1 msec. to 2,777 hours

1 or 10 periods of input wave-
form down to 10 c/s

totalling over any period

from 10-' to 100 p.p.s.

oven controlled 1 Mc/s crystal

+1 part in 10° at 25°C

to internal crystal standard

PERIOD 0.1, 1.0 or 10 seconds

manual or automatic

3 W (battery), 14 VA (mains)

length 12in., height 9in., depth
6in., weight 121b.

* AND NOW-Virtually to d.c. with V.L.F.
Converter type C.A.1.

4dvanee COMPONENTS LIMITED

INSTRUMENTS DIVISION
ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE : HAINAULT 4444
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Where great

things are

done with

Microwaves

RADAR: Fire Control Navigation of Aircraft and Small Ships Automatic Landing Missile

Guidance Transponders COMMUNICATIONS : Multichannel Radio Links for telemetering

Data and Speech VALVES : Klystrons and Magnetrons for 35Gc/s and 75Gc/s bands Monitor

Diodes for IGc/s to 35Gc/s INSTRUMENTS : Comprehensive Waveguide measuring circuits

covering 6 to 75Gc/s  RESEARCH : Outstanding Research and Development of the latest techniques.

LEILIOTI

EA

COMMUNICATIONS DIVISION RADAR DIVISION VALVE DIVISION

MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION RADAR RESEARCH LABORATORY

ELLIOTT BROTHERS (LONDON) LTD
Elstree Way, Borehamwood, Hertfordshire  Elstree 2040
Airport Works, Rochester, Kent  Chatham 4/4400

A MEMBER OF THE ELLIOTT-AUTOMATION GROUP
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1939 -1960

From very small beginnings, Hivac has grown to a company large enough to
maintain the highest technical standards for subminiature valves, cold
cathode tubes, numicators, neon indicator lamps, filamentary indicator lamps
for telephone switchboards and other purposes; and a variety of small,
specialised electronic components. The first company in the world to design
and manufacture subminiature valves, Hivac now occupies one of the most
modern electronics factories in the world. Yet Hivac still remain small enough
to maintain a close and personal customer service which is second to none.

TO INDUSTRY

YEARS

OF HIVAC

SERVICE

HIVAC LIMITED
HIVAC LIMITED STONEFIELD WAY  SOUTH RUISLIP MIDDLESEX

A member of the A.T.E. group

TF I
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FOR THE FULL

APPRECIATION AND

ENJOYMENT OF

YOUR KIND OF MUSIC...

The complete Quad range of
matched units comprises:

QUAD 22 Control Unit
QUAD II Amplifier
QUAD Electrostatic Loudspeaker
QUAD F.M. Tuner
QUAD A.M. II Tuner

Send a postcard to Dept.
for illustrated leaflet.

CM/AU-for the closest approach to the original sound

ACOUSTICAL MANUFACTURING COMPANY LIMITED  HUNTINGDON  HUNTS Telephone: 361
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millivoltmeters
internal calibration It should be

VHF Voltmeter, type GM 6025

Frequency range: 0.1 Mc,s - 800 Mc/s
flat from I - 300 Mc/s
-I dB at 0.1 Mc's
-I-1dB at 800 Mc/s

Measuring range: 10 mV (f.s.d.) - 10 V divided into
7 ranges in a 1-3-10 sequence

Overall accuracy: <50/o with respect to full scale

Input resistance: 65 k0 at I Mc's ; 50 1(0 at 100 Mc's ;
35 k 0 at 200 Mc/s

Input capacitance: I ppF
Replacement of the probe crystal:
the probe crystal can be easily replaced and the instrument rapidly
re -calibrated by the user

For measurements on 500 -coaxial lines the T -connector, type
GM 6050T,can be ordered

meters contain

user easily and

to re -calibrate

noted that all Philips electronic volt -

calibration standards which enable the

rapidly to check, and, If necessary,

his voltmeter at any time without

the use of additional Instruments.

PHILIPSelectronic measuring
Sold and serviced by Philips Organizations all over the world
Sole Distributors in the U.K.: Research & Control Instruments Ltd.,

207 King's Cross Road, London W.C. I
Overseas enquiries please, to the manufacturers,

N.V. Philips, EMADepartment, Eindhoven, the Netherlands.
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instruments:

DC Microvoltmeter, type GM 6020
input I input II

Measuring range: 100 pV (f.s.d.)- 10 mV (f.s.d.) -
10 V in II steps 1000 V in II steps

Input impedance: I M (± 1.50/0) 100 M (± 1.50,'0)
in parallel with in parallel with
20 ppF 10 ppF

Overall accuracy: with respect to full scale ± 30/o
Pre -deflection: < 5 pV
Drift: I pV per hour after I hour of warming -up

Automatic polarity indication
DC currents may be measured directly from 100 ppA (f.s.d.) up to
10 pA

       OOOOO        
L F Millivoltmeter, type GM 6012

Frequency range:
Measuring range:
dB scale:

Input impedance:

Overall accuracy:

Pre -deflections

2 c's - I MO
I mV (f.s.d.) - 300 V in 12 steps

- 80 dB up to -r-52 dB
(0 dB = I mW into 600 0 )
4 M 0 in parallel with 20 ppF (up to 3 V);
10 M II in parallel with 10 ppF (in the other ranges)
with respect to full scale
± 2.50/0, 5 - 100 kc,'s

± 50/o, 2 c/s - I Mes
<100 pV

     OOOOOOOOOOOO   
HF Millivoltmeter, type GM 6014

without with
pre-attenuator pre-attenuator

Frequency range: I kc/s-30 Mc,'s 10 kc 's- 30 Mc/s

Measuring range: I mV (f.s.d.) - 100 mV (f.s.d.) -
300 mV in 6 steps 30 V in 6 steps

dB scale: -80 dB up to -8 dB -40 dB up to +32dB
Damping at 10 kcis: I Mil 50 M

I Mc's: 700 k it 10 M

30 M c/s : 50 k 2 Mil
Input capacitance: 7 ppF 2 ppF
Pre -deflection: compensated by electrical zero setting

Variations of the frequency characteristic:
< 50/0 over the whole range, with respect to the response at the
frequency of the calibration voltages

Overall accuracy: ± 30/0 with respect to full-scale and with
reference to the frequency characteristic

quality tools for industry and research
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DOUBLE ENDED STAINLESS
STEEL VACUUM OVENS

dr7,

.*,,-...

Single Vacuum Oven
double -flanged with glove boxes each end.

* Made throughout in polished stainless steel.

* Single action door openings.
* Rectangular with shelf spacings to suit.
* Double ended controls.
* Electrical interlocking of air inlet and isolation valves.

* Outer cover hermetically sealed.
* Temperature range 0°-300"C or equivalent F.

* Temperature Control: Normal 71 C. Special IC.

7in. x 8in. x 18in. (can be altered to special
requirements).

* Vacuum Range: To 10-4.

* Respective Vacuum Gauges incorporated.
* Automatic air inlet valve on Backing Pump.
* Visual indicators and fuses on all switches.

* Flanged for fitting into Dry Box.

Vacuum Oven with
glove box.

View showing automatic interlocking of
unloading compartment on glove box.

We design and manufacture Ovens to
Customers' special requirements. Should
you have any problems in this field our
Technical Department is always willing
to help you solve them.

Vacuum Ovens with temperatures of up
to 600-C are also manufactured by us on
similar lines but with Sectional Heating
and Water -Cooled Ends.

VACWELL ENGINEERING CO. LTD.
WILLOW LANE, MITCHAM, SURREY

Phone: M1Tcham 8211 (3 lines)
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MONACO

Both you and the racing driver

would agree that all circuits

have their own characteristics

and problems

but for you, when selecting a

valve for all round optimum

performance

better make it BRIMAR

BRIMAR LIMITED FOOTSCRAY SIDCUP KENT FOOTSCRAY 3333
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Painton & Co. Ltd.

PAINTON Miniature Vitreous Wirewound Resistors

Rating
(at 20°C)

Watts
TYPE

Resistance
Range
ohms Tolerance

Min Max

4 MV1A 1 9.9 10%
10 6,800 5%

7 301A 2 68,000 5%

10 302A 4 140,000 5%

5 306A 1 33,000 5%

Protected by Patent Nos. 626128 & 575279

* Fully Type Approved to RCS 111
* Top Quality * Quick Delivery

* Competitive Prices
KINGSTHORPE NORTHAMPTON kilay2 2pOry frci/hto/7 ffiteivowi2
Tel: 32.51 (10 Lines) Tele-runs: 'Coil Northampton'.

Telex: 31576
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new Type R

PANEL MOUNTING INSTRUMENTS

2"-2%2 2"3%" 5"

2' TYPE R

A unique feature of this new range is the front plate of anodised
aluminium, supplied in any colour to match surrounding
apparatus. The case, of clean rectangular styling is moulded
in phenolic material, and fixing is easy and adaptable.
Instruments can be supplied for the measurement of all A.C.
and D.C. currents and voltages.
The legibility of the scale is exceptional and all unnecessary
markings have been eliminated. Scales are white enamelled
on metal with black markings.

Send for leaflets today

2+" TYPE R

MOVING COIL TYPE

MOVING COIL WITH

RECTIFIER

MOVING COIL WITH

THERMO COUPLE

MOVING IRON TYPE

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS, SILK STREET, SALFORD 3, LANCASHIRE. Tel: Blackfriars 6688

London Sales Office: Magnet House, Kingsway, W.C.2. Tel: Temple Bar 4668

A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

tested to withstaticl overloads oj 10 times nominal value I



3n WIRELESS WORLD JANUARY, 1961

e've come a long way since the crystal set era.

V.H.F., frequency modulation, stereo, big screen television - constant developments

in the air create a constantly growing market. It pays to advertise

to this market on television -a fact endorsed by the dealer himself.

In a recent survey commissioned by Associated-Rediffusion, dealers

mentioned television as being more successful than any other medium in helping

them sell more television sets. In addition, more and more people

are buying replacement television sets on styling. There is no better medium

than television for actually demonstrating

your model or a particular feature of its design.

An early valve receiver, 1923.
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Look at the size of the replacement market for television sets in the

London area covered by Associated-Rediffusion. Nearly half

of the homes viewing Independent Television have sets three years old

or more. The following table shows the breakdown in detail.

AGE OF PRESENT SET TOTAL

Base of %-No. of informants 2088

Percentage who had present
television set Three years 14%

Four years 12%

Five years or more 18%

There is no better medium than television for driving home your sales

message in the face of increasing competition.

Manufacturers of all electrical goods advertising on

Associated-Rediffusion can reach over

8 million people in their homes, in London.

This represents a prosperous mass market

in an area where there is a huge replacement

trade waiting to be developed.

Advertise on television in London-
on Associated-Rediffusion.

The above figures are quoted from the London Viewership Survey No. 4,
commissioned by Associated-Rediffusion. John Talbot

(HOLborn 7888) will be pleased to let you have full details.

LONDON

ASSOCIATED-REDIFFUSION

London's Television, Monday to Friday
Television House, Kingsway, London, W.C.2. Tel: HOLborn 7888
also Norfolk House, Smallbrook, Ringway, Birmingham 5. Tel: Midland 915112
and Peter House, Oxford Street, Manchester 1, Tel: Central 986718
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ALPHASIL-the modern core material
The inset curves illustrate the superior magnetic properties of
Alphasil cold -reduced grain oriented silicon steel over those of a
typical hot -rolled grade (Ferrosil 80). Alphasil has a maximum
permeability four times that of the hot -rolled transformer sheet
and its core losses are approximately one-third. Initial and incre-
mental permeability, stacking factor and ductility are considerably
better than those of hot -rolled sheet.
Alphasil .013" thick is produced in coil 30 inches wide, and can be
supplied slit to narrower widths by arrangement.

TABLE OF WATTS LOSSES ABOVE-A 4,000-16. coil of
Frequency Guaranteed max. total losses 30" wide a -013' thick,

cycles/second at B. Max. 15 Kilogauss ready for despatch.
ALPHASIL 44 50 62 watts/lb. RIGHT-Core-lass testing of
ALPHASIL 40 50 .56 watts/lb. Alphasil by the 'double -lop'
ALPHASIL 37 50 51 watts/lb. Epstein method.
ALPHASIL 33 50 46 watts/lb.

Thin Alphasil for high frequency work is also available
in coil in .004" thick in widths up to 51 inches, and in
.002" thick, in widths up to 41 inches.

Frequency
cycles 'second Guaranteed max. total losses

ALPHASIL 004HF 400 1300 watts/lb. at B Max 15 Kilogauss
ALPHASIL 002HF 8,000 9.50 watts/lb. at B Max 2 Kilogauss

Full technical data will be supplied on request

RICHARD THOMAS & BALDWINS LTD
Enquiries for sheet and strip to be addressed to RICHARD THOMAS &
BALDWINS (SALES) LTD., WILDEN, STOURPORT-ON-SEVERN, WORCS.
Enquiries for laminations to be forwarded to RICHARD THOMAS &
BALDWINS LTD., COOKLEY WORKS, BRIERLEY HILL, STAFFS.

Our Cookley Works is one of the largest in Europe specializing in the
manufacture of laminations for the electrical industry.

Curves of RMS VA/Ila against
B. max. ALPHASIL 37
and FERROSIL 80 at 50 c/s

10

FERROSIL 10

°10

ALPHASIL 37

B max IK5dogams

20
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SPEAKER SYSTEMS

WITH CLEAN BASS
In each of these models L.F. output is
produced by a 12in. unit type WLS/12
fitted with a soft fibrous cone for smooth
response. The special roll surround permits
large distortion -free excursions with
fundamental resonance below 25 cis.

W LS/1 2

Each model is available in choice of
walnut, oak or mahogany veneers. Also
available in whitewood slightly cheaper.
Tropical models with resin -bonded
plywood approximately £2 extra.

Catalogue giving full technical details,
response curves and oscillograms of the above
models available on request.

APhariedale
WIRELESS WORKS LTD

ax4:.
xvt.:.

A two -speaker
model complete with
treble volume control.
Cabinet size 231 X 14 x
12in.
Weight 37 lb. complete.
Impedance 15 ohms.
Max. input 15 watts.
£29/10/- complete, tax
free.

A three -speaker system
complete with midrange
and treble volume controls.
Cabinet size, 28 x 14
12in.
Weight 48 lb. complete.
Impedance 15 ohms.
Max. input 15 watts.
£391101- complete, tax
free.

A four -speaker system
complete with
mid -range and
treble volume
controls.
Cabinet size 35 x 24 x 12in.
Weight 65 lb. complete.
Impedance 15 ohms.
Max. input 15 watts.
£49/101- complete, tax free.

IDLE BRADFORD Yorkshire

Telephone : Idle 1235/6 Telegrams Wharfdel ' Idle, Bradford.

.
%"")","4*.xv:v4984Kiv.4
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If your problem is the design of Thermostatic
or pressure sensitive systems, small shaft couplings,
pressure seals or vacuum seals, then the versatile
metal bellows will provide the solution.
HYDROFLEX are, of course, to be preferred.
Please write to the Bellows Division for your copy
of the catalogue, quoting reference " WW ".

DRAYTON REGULATOR & INSTRUMENT CO. LTD.
West Drayton, Middlesex. West Drayton 4012
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DIGITAL
VOLT -OHM

D
METER
A fully transistorized instrument of excep-

tional versatility featuring in -line readout,
with polarity, decimal point and quantity
clearly displayed.

FEATURES...
Accurate measurement of resistance and A.C. and

D.C. voltage. Can equally well be used as a counter.

May be used as the basis of a data logging system.

Outputs available for direct connexion to Venner
printer.

BRIEF SPECIFICATION...
D.C. voltage 1rnV to 1100 V. Accuracy ± 0.1% of full scale.
A.C. voltage 1 my to 1100 V. Accuracy ± 0.25% of full scale.
Resistance 10 to LIMO. Accuracy t 0.25% of full scale.

DVOM uses well -tried Venner packaged circuits,
making for reliability in use and ease in servicing.
Stepping switches, relays and need for frequent
calibration have all been eliminated.

DVOM has been developed by Venner Electronics
in collaboration with Epsco Incorporated of
Boston U.S.A.

See it on Stand No. 19 at the
Physical Society Exhibition 16th - 20th January.

VENNER
VENNER ELECTRONICS LIMITED
Kingston By -Pass, New Malden, Surrey. MALden 2442
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STORAGE TUBES
'ENGLISH ELECTRIC'

FIRST

AGAIN

IN

BRITAIN

The English Electric Valve Co.,
consistent with their policy of keeping
in the forefront with new electronic
devices, have recently enlarged
considerably their Storage Tube
Division. Increased facilities and effort
are being applied to the development
and production of a number
of Storage/Memory Tubes, two of
which are illustrated, and enquiries are
invited for special types to meet
individual requirements.

E7o2, Direct -view Storage Tube has a
useful screen diameter of 4 inches
and information can be displayed at
high brilliance (2350 foot -lamberts)
for one or two minutes. The persistence
can be controlled for 10 minutes
or more, or the display can be completely
erased in 300 milliseconds.

E7o4 Island Storage Tube will store
about 500 bits of information and is
designed for analogue and digital
storage and for radar data handling
applications, where it gives improved
signal to noise ratio. The electrical
input and output may be applied
or taken out at the same or at
different rates; the two processes
may be simultaneous or
sequential.

E 704

Full details of these and other EEV
Storage Tubes will be sent on request.

E 702

AGENTS THROUGHOUT THE WORLD

ENGLISH ELECTRIC VALVE CO. LTD. 0 Chelmsford, England
Telephone: Chelmsford 3491

API49
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a complete range of
electrolytic capacitors

gearefi the needs
of the electronics industry
nge of capacitors, sufficient to meet practically every

general need, plus an extensive research and develop-

ment programme that keeps us abreast of a rapidly

expanding industry. A programme that enables

the Swindon Condenser Company to offer

constantly up-to-date information and

undertake the design of special capacitors

to meet individual requirements.

SWINDON
CONDENSER COMPANY
LIMITED
Industrial Estate, Swindon, Wiltshire
Telephone: Swindon 6751-2-3
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TELEOUIPIVIENT

<0>

For efficient full scale servicing-
the Telequipment Monoscope
test card generator.

* C.C.I.R. standard.
* Video response to 6 Mc/s.
* Crystal controlled transmitters.
* Rated for continuous operation.
* Prices from £570.

For the smaller user-
Telequipment WG44

portable waveform
generator at £62.

Telequipment Limited, 313 Chase Road, Southgate, London, N.14. Telephone: Fox Lane 1166
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POPULAR

REPLACEMENT

SPEAKERS
For the guidance of the trade and public we publish
below a list of the most popular ELAC replacement
loudspeakers.

We have made this selection from our wide range of
speakers as they cover practically all the require-
ments of the replacement trade.

The new prices are now operative.

POPULAR REPLACEMENT MODELS
Type Ref Flux Retail Price Purchase Tax

5in. 5G 6500 g 20/6 6/7

6G 6500 g 21/6 6/11

7 x 4in. 47G 6500 g 20/6 6/7

7 x 3in. 37G 6500 g 20/6 6/7

8 x 3in. 38G 6500 g 20/6 6/7

8 x 5in. 58C 8500 g 24/6 7/10

8in. 8C 7000 g 25/6 8/2

All loudspeakers have Standard 3 Ohm impedance. Higher
impedances can be supplied at an extra cost of 3/- plus
1/- Purchase Tax.
Please write for leaflets and further details.

:LAC
ELECTRO ACOUSTIC INDUSTRIES LIMITED
Stamford Works, Broad Lane, Tottenham, N.I5 Tel: TOTtenham 0505
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FOR INSTRUMENT TUBES
check with the

ETEL/ range
TU BE

icp31

Monitor

3AFP3I
General
Purpose

3AZP3I
Double
Gun *

3BLP3I
Transistor

Driven

4EP31
General
Purpose

4LP3I
Split
Beam

SBKP3I
Helical
P.D.A.

SBUP3I
General
Purpose

SBYP3IA
H h

Wriigtin
Speed

SCLP3I
H h

Seingsi-
tivity

Val (kV) 0.5 1.0 1.5 0.3 2.0 1.5 1.4 2.0 1.5 1.5

Va3 (kV) 0.5 1.0 1.5 0.3 2.0 1.5 1.8 2.0 4.0 1.5

Va4 (kV) - - - 1.5 4.0 3.0 4.0 4.0 8.0 15

Vas (kV) - - - - - - 10 - - 15

Y scan (mm) 28 55 70 50 80 75 60 95 95 60

Y sensitivity (V/cm) 45 11.5 16 3.0 23 27 12.5 17.5 35 2.7

X scan (mm) 28 55 90 70 90 90 95 115 1 I 5 100

X sensitivity (V/cm) 53 20 23 5.0 36 27 26.5 29 57 11.2

Screen diameter (mm) 30 71 94 78 108 108 137 137 137 137

SCREEN TYPES:

Medium persistence Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Long afterglow No Yes Yes To order Yes Yes Yes To order To order To order
Blue photographic To order To order Yes To order Yes Yes To order To order To order To order

Short persistence To order No No No To order No No No To order No

Brief details of the range and typical operating
characteristics are given here -for full data
please use the coupon adjoining.

I ETELI
Electronic Tubes Limited

Kingsmead Works High Wycombe  Bucks
Telephone: High Wycombe 2020

 Data is given for each gun.

Please send me data on the types ticked

Name II

1:1
Position ICP3I 0 4LP3I

:Company 3AFP3I 0 5BKP3I

IN
III Address 3AZP3I E1 5BUP31 0 :
II

3BLP3I 0 5BVP3IA El

4EP3I SCLP3I ri1_1

IIMOIEW11111111111111111111111111111EIMEW
ETL20a
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$ of research...
have resulted in an extensive range of high -quality DANAVOX components and accessories, suited for
tape -recorders, dictating machines, pocket radio sets, etc.
A small selection has been picked out and illustrated below, but our export department will welcome your
further inquiries which will be followed up by a complete component catalogue as well as our most favourable
quotation. 1.*-

,.....
M .73. TU

Vz cit2iWTilqiiilitilli11:. 71!
-cr..kittY.tr.iitrifil:r4iztr..iatir,Tr.ti,Avail...t. _...,-. :ter.
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0.0:

Iniir.0t. .-1. - '0.00.
1 .711. . . .
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=001INlinrlit70,

0411 i'Vr: ...... t ier.i

AZ.: 41;
...- t!:

41;
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i: 14., ilii
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iiii FR
1
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al ifFri4-2,nii;f6-981 ,-.;.:-4-14LIzio;14..:tifrikr.4..14W.:-4ftrr mrxl.tirxtePri 117'- ,,,,,
- ;1*.riT -;i7T, mlowli.1"4=1717)17.7:- .7'

ii:,;,
kii

..r."%r; Stetoclip igi Stetoclip Stetoclip
Featherweight Junior " 60 '' Senior

::: No. 3530-40 No. 3530-35 No. 3530-02
r..!.,

af,

gi
If;

rid ocruv.v.. .,.:74.'- ,.. r_-:144,-61.2..* ..,
ji lir--iiiI!riei.?Iflp.P..??±).

NI,-1 _:=19 :, Straight Jackplug
ianiii 1 -i-- No. 7311-31

11..;:i

/
41:uE107:21;7

i..altot:cgtu

.Tta "7 .11:::1 1°:i
1.

M rtt
Eai: Jacksocket

Tr.," It 0 f. with breaker
1

;0141

No. 7314-08
--

Yz'

;LI
rit ===0

1:r71
11..A

.

0 Moulded Straight or
Angle Jackplug, only
available with cord.

610

'1'00 55C

3-por. Switch
No. 2030-08

2-i-s. Switch
ND. 2030-16

ei)

Plastic Earset No. 3512
-83, Magnetic Ear-
phone available in im-
pedances from 15--

8,000 Ohms, and cord
with plug -combination
and length according
to individual require-
ments.

Teleclip, available v. ith
earphones wired in
series or stereophonic-
ally, and with various
types of earpads, f. i nst.
this lucite " Earcup "
well suited for confer-
ence rooms, schools,
etc.

DANAVOX A/S, LERSO PARKALLE 112, COPENHAGEN 0, DENMARK TELEPHONE: RY 8401. TELEPRINTER: NO. 5848
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BEULAH
ELECTRONICS

L
>E77..3 3CITRA3b2IFICIONI

offer a highly competitive Range of

TEST EQUIPMENT!
. . . and a new
instrument . . .

the D800
CLOSED CIRCUIT
TELEVISION CAMERA
Beulah Electronics' most dramatic develop-
ment to date, and the focus of interest in
the Press and at the recent Industrial
Photographic and TV Exhibition, the new
0.800 Camera makes an outstanding con-
tribution to this field.

Compact design, extreme simplicity and
low price are notable features. Illustrated
brochure available.

Some of the other top -grade BEULAH
ELECTRONICS instruments available.
FACTORY ASSEMBLED, WIRED AND
TESTED.
Capacitance Decade Box
DC-1U/F E9 0 0
Model DC-IU (in Kit Form) ES 18 6
Resistance/capacitance Bridge
C-3U/F E13 2 6
MODEL C -3U (in Kit Form) E7 19 6
Audio Valve Millivoltmeter
AV-3U/F E19 19 0
MODEL AV -3U (in Kit Form) E13 18 6
Audio Wattmeter AW-1U/F E19 19 0
MODEL AW-IU (in Kit Form) Eli 18 6
Electronic Switch S-3U/F EIS 0 0
MODEL S -3U (in Kit Form) E9 18 6

Deferred terms available on most
items. Please ask for details.

See the range at our London
Showroom, 138 Lewisham Way,

New Cross, S.E.14.

MODEL 0-12U/F Laboratory 5"
OSCILLOSCOPE £44 rpiCPiefe,:h 43 -page Handbook

MODEL 0-12U (in Kit Form)
£34. 15s.

THIS Will Save You
Time & Money!

The most efficient lowest priced
time base component shorting turn
tester.
Test -
Line Output Transformers,
Deflector Coils, Blocking Oscillator
Transformers.
For-
Shorting Turns
Open Circuit.
EL 10. 0.

(Nett Trade)

Subject to quantity discount to
wholesalers.

SIPANTEST

Large 5in. flat screen ensures great accu-
racy and facilitates observation. Patented
sweep circuit of exceptional range covers
10 c/s. to over 500 Kc/s. in five steps,
many times the sweep range of other
'scopes. Gold-plated printed -circuit. Wide
Band Amplifier for TV and F.M. Servicing.
Vertical Band -Width 3 c/s. to over 5 Mc/s.
Electronically stabilised power supply.

Beulah Electronics Research has
produced this revolutionary
instrument for you ...

the D900
a new, compact,
dynamic
TRANSISTOR TESTER'

POWER SUPPLY
Makes possible dynamic tran-
sistor testing in situ.

 Tests CURRENT GAIN (AC)
ALPHA GAIN.

 Tests CURRENT GAIN (under
D.C. conditions) BETA GAIN.

 Measures leakage Currents be-
tween Collector/Base and Col-
lector/Emitter, at any voltage
between 0-25 v.

Tests transistors while
in circuit. Has its
own self - contained
power supply providing
smoothed D.C. 0-25 v.
Size 5) x 3 x 2tin.
Price£10. Order or
send for full details
TODAY.

PLEASE SEND CASH WITH ORDER NOW OR ASK FOR ILLUSTRATED LEAFLETS TODAY stating instruments in which you are interested

Sole Distributors for BEULAH ELECTRONICS

DIRECT T.V. REPLACEMENTS LTD.,
TlDewoy 6666 Dept. WW, I 61 138 Lewisham Way, New Cross, London, S.E.I4 Day and Nig'nt Service. TlDeway 6668
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RADIO TELEPHONES
save time -A eui- costs
make the most of your

TRANSPORT
Please write for full information to

THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
' RADIO COMMUNICATIONS DIVISION LOWER FORD ST COVENTRY ENGLAND

Smee's G FI. A4
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for mains or low voltage operation
FINGERTIP CONTROL
with sharp, controlled heat for

transistor and other small assem-

blies. Location of element under

soldering tip produces 30 watt

capacity for only 15 watts consumption.

Available for 230/240v. 220, 200, 110 and low

voltages 6, 12, 24,28, 50v. List prices range

from 25/- to 29/6 (all prices subject).

INTERCHANGEABILITY
The 5 sizes of bits shown can be easily

changed by sliding on and off the shaft.

Heavily plated, split right through to

facilitate changing, special hard wearing alloy.

send for detailed catalogue to

A N T E X

miniature soldering iron

heavy duty

Stands as illustrated at 12/6d,'

AMITED 7-8 IDOL LANE LONDON EC3 Tel MANslon House 27N.

TRANSFORMERS CHOKES = PLUGS

A 1

POTENTIOMETERS

SOCKETS

Miniature
Electronic Components

--.-:..--

_FULL TECHNICAL DATA UPON REQUEST --:.--
AMPLIFIERS------

-_-..-..- .--
:-...--- ii:-.---,-_

,-_
T..

ARDENTE ACOUSTIC LABORATORIESLTD ll
7-F-- 8-12 MINERVA ROAD s LONDON s NW 1O ---= Phone( ELGAR 3923(6 lines) Telegrams: HAILER. LONDON

-". -,.........mmmIL.

SWITCHES
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FOR A HAPPY NEW YEAR

of course

"The ' Hi-Fi' fans in Great Britain, bus not in America,
hate hitherto set their faces against record changers: per-
haps this will cause them to look round a little."

Vide Percy Wilson, The Gramophone, Sept. 1900

THE GARRARD ENGINEERING
AND MANUFACTURING CO LTD
SWINDON ' WILTSHIRE

and Now./
theT-onseription Un.rf

with autochange

LABORATORY SERIES
AUTO TURNTABLE TYPE
A designed specially to meet
the demand for a Transcrip-
tion Record Player with
provision for automatic use
if desired. The heavy turn-
table incorporates a mag-
netic shield and sufficient
thickness of non-magnetic
materials to provide ideal
operating conditions for the
most sensitive pick-ups. A
unit for those who want
perfect playing for both
stereo and monophonic
records.
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6L3c0LIN
(Repo! sods Mo4)

Soldering Equipment
for

Miniature Solder Jointing

LIST No. 70
Fitted with an

ADCOLA
SPECIAL

PURPOSE BIT
LIST No. 47

AVAILABLE

IN ALL

VOLT RANGES

FOR BENCH

LINE ASSEMBLY

IN THE ELECTRONIC

INDUSTRY & WORK

ON SUB -MINIATURE

AUDIO COMPONENTS

ALL BRITISH
PRODUCT

British & Foreign
Patents

Reg. Designs, etc.

ADCOLA PRODUCTS LTD.
GAUDEN ROAD, CLAPHAM HIGH ST., LONDON, S.W.2
Telephones: MACaulay 4272 & 3101. Telegrams: SOLJOINT.

AUSTRALIAN OFFICE: 420 ST. KILDA ROAD, MELBOURNE, 5.0.2.

full range sound from

small size cabinet

STYLED FOR
THE SIXTIES

FOR VERTICAL OR

BCS 1875 HORIZONTAL USE.

Exceptional performance for very small size cabinet
24 in. x 12 in. x 10 in. deep. Cabinet of polished walnut
veneer on all four sides for vertical or horizontal use.
The cabinet is of the tuned pipe reflex type. Suitable
for either stereo or monaural use. Weighs only 28 lbs.
Feet supplied separate... rubber suction caps to attach
to any of the four sides.
Bookcase loudspeaker
completely wired and
fitted with all compon-
ents except Metal Cone
Speaker ... £22.10.0

METAL CONE SPEAKER

The established
favourite improved still
further with the new
Power Bracket...
£.9.10.0 tax paid.

Power Bracket can be
supplied separately1116

Full details from Sound Equipment Section

HIGH QUALITY

SOUND EQUIPMENT

Metal Cone Loudspeakers  Presence Units  Stereophonic Systems
Periphonic Loudspeaker System  Pre -amplifiers Amplifiers

RADIO GROUP  THE GENERAL ELECTRIC CO LTO MAGNET HOUSE  KINGSWAY  LONDON WC2
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R -C Oscillator Type TF 1101
A compact general-purpose oscillator
giving a low -distortion output off watt
max. into 600 ohms. Frequency range
20 c/s to 200 kc/s. Output level indicated
by panel -meter and calibrated attenuator.
A band-pass filter provides for a 1-keis
output of very low distortion.

Distortion Factor Meter Type TF I 42F
Measures total spurious content, up to
30 kc/s, of inputs within the fundamental
frequency range 100 c/s to 8 kc/s. Distor-
tion measurement range : 0.05 to 50%.
The input can be at any level between
500 mV and 500 volts.

Audio Tester Type TF 894A
The TF 894A covers from 50 c/s to 27
kc/s. It comprises a heterodyne oscillator
and 0- to 50 -dB, 600 -ohm attenuator
combined with a three -range a.c. volt-
meter which is available for external use.
Output : 2 watts maximum at 600, 15,
and 3 ohms. Voltmeter ranges: 80, 8,
and 4 volts full-scale.

A.F. Power Meter Type TF 1347
A sensitive, accurate, direct -reading ins-
trument. Its ten power ranges, covering
10µW to 6 W, and 5f -inch meter provide
excellent discrimination. Impedance
range : 2.50 to 20k0 in 11 steps. Fre-
quency characteristic substantially flat
from 50 c/s to 20 kc/s.

A.F. Power Meter Type TF 893A
A wide -range absorption -type power
meter for use in the frequency range 20
c/s to 35 kc/s. The power measurement
range is 20µW to 10 watts and the input
impedance can be set to any of 48 differ-
ent values between 2.5 ohms and 20 kQ.

Wave Analyser Type TF 455E
Gives amplitude and frequency of indi-
vidual components of either audio signals
or the modulation envelopes of r. f. signals
up to 500 Me/s. Its a.f. range is 20 c/s to
16 kc/s and its amplitude measurement
range is 30µV to 300 volts.

PRECISION AUDIO MEASUREMENT
Measurements of audio performance to modern standards
call for the very best in test equipment. Marconi's offer an
unrivalled range of instruments to meet the most exacting
requirements at every stage in the design -production
cycle. From first evaluation of laboratory models to
final testing in the factory, and maintenance in the field,
there is a Marconi instrument to meet the need.
For full details write for leaflets G172.

AM & FM SIGNAL GENERATORS  AUDIO & VIDEO OSCILLATORS

DISTORTION METERS DEVIATION METERS Q METERS & BRIDGES

FREQUENCY METERS  POWER METERS TRANSMISSION MONITORS

VOLTMETERS  OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS

Please address enquiries to
MARCONI INSTRUMENTS LTD., at your nearest office:

London and the South: English Electric House, Strand, London, W.C.2.
Telephone: COVent Garden 1234
Midlands: Marconi House, 24 The Parade, Leamington Spa. Telephone: 1408
North: 23/25 Station Square, Harrogate. Telephone: 67455

MARCONIINSTRUMENTS

Export Department: Marconi Instruments Ltd.,
St. Albans, Herts. Telephone: Sc. Albans 59292

TC 172
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THE WORD MAXI~QIS THE REGISTERED

Le)," REGD.
TRADE MARK

OF DENCO (CLACTON) LIMITED
IT IS ALSO A GUARANTEE OF

WORKMANSHIP AND TECHNICAL PERFORMANCE

OUR RANGE OF PRO-
DUCTS IS SO GREAT THAT
WE NOW HAVE TO
REQUEST THE AMOUNT
OF 1/4 FOR OUR GENERAL
CATALOGUE AND TO
SAVE YOU POSTAL ORDER
POUNDAGE CHARGE WE
REQUEST SEND 1/4 IN
STAMPS.

MODULATED TEST OSCILLATOR MT0.1
* Provides a modulated signal suitable for I.F. alignment, also trimming and

tracking R.F. circuits.
* Frequency is continuously variable from 170-475 kcis and 550-1,600 kcfs.
* Suitable for the alignment of transistor receivers.
* Operates from a single 9 -volt grid -bias battery (not supplied) which is

housed within the unit.
* The case is manufactured from steel and is finished in silver hammer.

The front panel is gloss black bearing white lettering. Dimensions are
5 I/16in. x 4 I/16in. x Sin.

* Supplied with full operating instructions.

PRICE £3/17/6
PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD.
(DEPT. W.W.)

357/9 OLD ROAD, CLACTON -ON -SEA, ESSEX
STOP PRESS
Components for the " BRIMAR CRYSTAL CONTROLLED F.M. TUNER." Completely punched aluminium Chassis and gold hammer
finished Front Panel, 10/10. BX/IFT. I (L5, L6) 7/6. BX/IFT. 2 (L7, L8), 7/6. BX/RDT (L9, LIO, L11), 12/6. BX/L3 (L3), 4/3. BX/L1-2 (LI,
L2), 2/9. BX/L4 (L4), 2/3.

TRANSCRIPTION MOTORS
Hand Built For Only V12 . 10 . 0 plus tax

The Connoisseur 2 speed motor provides
the basis for real high fidelity stereo
reproduction. Every one is hand built.
It embodies those high standards of work-
manship and materials normally associated
only with motors costing much more.
Connoisseur really does offer more for
less.

I---- ---I
The superlative 3 speed transcription
motor type B ' is available at

I £27 16 1 inc. tax.
_1

MARKET STREET, BRIGHOUSE
Tel.: Brighouse 2142

f.,

VW,
0.2tiLook at the specification.

Full 12in. heavy aluminium alloy turntable; 2 speeds
45 and 331 r.p.m., precision ground shafts; Nylon
graphite type bearings; Virtually vibrationless motor:
Neon on/off indicator.

Only £16 13 1 inc. tax. Milt

- .

7!..1.![

Write for fully descriptive leaflet to:-

A R SUGDEN &,C0(ENGINEERS) LTD.
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More and More T/V - F/M RELAY

and COMMUNAL AERIAL SYSTEMS

FOR FLATS

PUBLIC BUILDINGS

. . . and COMPLETE TOWNS

aim TELENG SYSTEMS

Teleng's many YEARS of successful practical experience is at your service for the
installation of complete systems serving any channels, any size of area coverage, and
any number of outlets for standard receivers.

Teleng Equipment is built to the highest public service standards, gives known perform-
ance and utmost reliability, fully obeying Post Office Engineering Department require-
ments and insurance dictates for absolute safety to connectees.

Full system planning and quotations are given without obligation.

this is why MORE and MORE

TECHNICAL AUTHORITIES

Specify . . . .

TELENG LIMITED, TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX.
Ingrebourne 42976-7-8
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163 Mains transformers for valve
and contact -cooled rectifiers, audio
output transformers and chokes and
fully described in Gardner's new
" Si/1U " Catalogue available on re-
quest.
Electrical characteristics, dimen-
sions, weights, fixing centres and
prices are fully described in this new
publication which includes the latest
additions to the Solent range (to
BSS 2214 group 10/55) and the high
performance but inexpensive "Mini -
ford " range. Typical frequency res-
ponse characteristics are also given.

Your copy of Gardners "SIM"

Catalogue can be obtained now by writing to

GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants.
CGardhers

telephone Christchurch 1734

GOOD COMPANIONS! .....-_____------..._MINIATURE TRANSISTORIZED
SIGNAL GENERATOR TYPE 40

,.,...
* Up to 20 Mc/s on fundamentals. Z...

* R. F, and Audio Output, Attenuated.
* Accuracy better than 21/4. ' ''''

.
it.....

* Miniature size only .4 in. x 3 -}in.
Battery

PRICE NET £5 .15 .0. 2/6 extra
Post (C.O.D. or C.W.O.), 2/6.

'4' . ,
c,^ RANGE

t 94% i,..- ..M.:'""°..,,
q P. Al 1- E ry

.. 6;'''''''.4TO% 1
3 a

A

14
--_,--

' -- -----,
----......7...........

R T T

.....,

RANGE
.

°

MINIATURE TRANSISTORIZED
".. .8.

R.C. BRIDGE TYPE 41
o,

,i. * Capacitance 5µµF to 20 ,,,F.
55_34N°. 0]

0

° - °.,

* Resistance 5 0 to 20 M/c.
* Magic Eye Balance Indicator.
* Calibrated Power Factor Check.

..
°,

* Miniature Size-Light Weight.
ZR% ...°' ..t

. ',4re',''0 PRICE NET £5 .1C). O. Battery
3/3 extra.

AA C Post (C.O.D. or C.W.O.), 2/6.SET 'TM,%A.ES 1.15.

0
/ EXPORT ENQUIRIES INVITED.

SEND S.A.E. FOR LEAFLETS, OR ORDER TODAY, FROM

DEPT. P., DUNSTAN RD.CHANNEL ELECTRONIC INDUSTRIES LTD. BUR N HA M -ON -SEA , S OM.
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a new range designed for industry

NEWMARKET

TRANSISTORS

Newmarket Transistors Limited
Exning Road, Newmarket, Suffolk

Tel: Newmarket 3381/4
Cables: Semicon Newmarket

1 Switching V10/12 Jedec cased
2 RF Jedec cased
3 Diamond Power
4 Intermediate Power

The new range of Newmarket industrial
transistors is specially designed for
operating under the most rigorous
industrial conditions where
requirements exist for:

Long life  Hard, stable characteristics
Interchangeability  Ease of replacement
Resistance to extreme conditions
Proof against corrosion  Encapsulation
in standard, preferred outlines

These transistors are designed to comply
with British Services specifications.
Send for the data sheets of these
transistors in a copy of 'Semiconductor
Device Data', if you have not one already.
Look for the gold top-

the Newmarket Trade Mark
TA 4842
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TELEVISION AERIAL
COMPONENTS

DESIGNED FOR CONSTRUCTING

BAND I & BAND III T.V. AERIALS

ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS
Selecting at random from our new multi -page catalogue:

 Band Ill Folded Dipoles (As illustrated).  Mast Coupling Units for 2" Masts.
 Reflector and director rod holders.  Insulators, Both Rubber and Plastic

(As illustrated).
 Masthead Fittings for 1", I", 14."  Alloy Tubing for Elements, Cross -

and 2" Masts. boom and Masting.

Send I!- P.O. for the revised, fully illustrated catalogue to

2fitt-ttr/Limi Ltd MARLBOROUGH, WILTS. Phone : 657/8

O 0 0 0 0 0 0 0 0 0 0 0

: Phcrnix:
0
O 0 0 0 0 0 0 0 0 0 0 0

EYELETTING and light
PUNCHING MACHINES

AUTOPHOENIX No. 6A. A new and im-
proved air -operated machine for the auto-
matic insertion and closing of eyelets. The
deep throat, high vertical gap and projecting
base make this an ideal machine for the eye -
letting of components in radio chassis even
in the closest corners and, of course, for
spinnings, cylinders and plastic mouldings.
It can be supplied with built-in air compressor.

We manufacture a large range of hand and automatic
Eyeletting and Piercing Machines and also stock eyelets
which we can supply in small or large quantities.
Full illustrated brochure of the " Phoenix " machines,
write for leaflet W.W.2.

HUNTON LTD.
PHOENIX WORKS, 114-116 EUSTON ROAD,
LONDON, N.W.1

Tel.: EUSton 1477 (3 lines) Grams.: Untonexh, London
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FOR THE FIRST TIME IN BRITAIN

HIGH GRADE RESISTORS AT LOW COST

A new Dubilier process makes available to the design
engineer a power wire -wound resistor possessing high-
grade characteristics which costs no more than an
equivalent standard type. The resistance wire is

uniformly wound on a silicone -processed fibre -glass
core which is then sealed into a ceramic housing. The
result is a remarkably stable resistor which is com-
pletely insulated except for the connecting wires.

PERFORMANCE UNDER OPERATING
CONDITIONS

* Resistance change less than 5% after 100 hours at
40°C. ambient temperature and 95 % relative humidity.

* Resistance change less than 2% after three times
normal load for 5 seconds.

* Resistance change less than 5 % after 500 hours at
full load in 25°C. ambient temperature.

* Resistance change less than 1% and no physical
effects due to soldering.

MAXIMUM TEMPERATURE COEFFICIENT
BETWEEN - 55 and +275°C.

TYPE 0.053/41°C. 0.03%i'C.

PW5 0.50 to 2.51)

PW7 0.50 to 8.05)

1.00 to 1051

2.552 to 2.OkO

8.052 to 6.5k52

ion to 10k11

i',32122Les.1

FIG. I. DERATING CURVE
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AMBIENT TEMPERATURE - DEGREES CENTIGRADE

FIG. 2. TEMPERATURE RISE/LOAD
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PERCENTAGE OF RATED LOAD

TYPE PW5 PW7 PWIO

Wattage 5.0 7.0 10.0

Min. Value 0.552 0.50 1.00

Max. Value 2.0kft 6.5k12 101(S2

Length " 1 25/64° I j-"

Width and height of all three types are J" and 732" respectively.

Catalogue R15A available on request.

DUBILIER CONDENSER CO. (1925) LTD DUCON WORKS VICTORIA ROAD NORTH ACTON LONDON W.3

TELEPHONE: ACORN 2241 TELEGRAMS: HIVOLTCON WESPHONE LONDON
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INCREASE YOUR SALES
AND PROFITS WITH...

AT. NO 497725 (JAPAN)

BATTERY

Rechargeable
"Blue Battery"
for Transistor Radio
using 9 -Volt Battery.

This revolutionary
miniature "BLUE
BATTERY" is designed
as a perfect
companion for your
Transistor Radio.
"BLUE BATTERY" is
continuously
rechargeable for
more than 100
times.

Excellent Features
* Magnificent tone
* Most economical

Reliable power
Easy to charge

CHARGER

Dimension 125,16,49,,, I 31,22466nen 30.x24480nen

TRC-9-2111 35g.
TRC-9-2524 40g.
TIRC-9-20.25 42g.
TRC-9-351 43g.

Weight TR-9 37g

Voltage

KIND OF PLUGS

TRC-9-2A1 233.

TRC-9-2A1 2 Rot
TRC-9-2B1 2 ea pin:

A-Type
A.C. 100-130Y A.C.  200-240V

TPC-9-2624 2 round pins (41ent)
TRC-9-211125 2 round pins (3mm)
70.C-9-351 3 Pot pins

MANUFACTURERS & EXPORTERS

TOREI INDUSTRIAL CORPORATION
No. 150, KUGAHARA-CHO, OHTA-KU, TOKYO, JAPAN

Cable "TOREINDUST" TOKYO

E GOOD TEMPERATURE -STABILITY

* LOW POWER CONSUMPTION

)1( SHOCK -RESISTANT CONSTRUCTION

THERMOSTATICALLY

CONTROLLED

CRYSTAL OVENS
TYPE QC 940

Tested to meet RCS
11 requirements for
bump and vibration.
Will take one or two
D.E.F. 5271 -Style D
crystal units in low -
loss PTFE sockets.

Write for

technical leaflet.

 Close control: -I2°C from
- 30°C to +70°C.

 Low power consumption :
6-0 watts at - 30°C.

 Low loss PTFE sockets.

 Small size, only 1}" dia. x 2"
long.

 Low weight : only 21 ozs.

SALFORD ELECTRICAL INSTRUMENTS LTD
TIMES MILL HEYWOOD LANCASHIRE Tel: HEYWOOD 6868
London Sales Office : Magnet House, Kingsway, W.C.2. Tel : Temple Bar 4668

A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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RADIO TUBES
EXPORT ONLY

It is our pleasure to wish our customers in all parts

of the world a Happy and Prosperous New Year

HALTRON RADIO TUBES again achieved a greater turnover
plus a bigger volume of sales, and this in spite of the fact that during
the year prices generally had been reduced. What is the secret of this
success ? We think the answer is that we have the most comprehensive
stock in the world (over 3,000 types), really competitive prices and
quick execution of orders. We are all set to follow the same pattern
in 1961.

OUR ORGANISATION IS AIR REGISTRATION BOARD APPROVED.
YOUR INTEREST IN HALTRON RADIO TUBES IS SOLICITED.

ASK FOR LATEST PRICE AND STOCK LISTS.

HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.S.
Tel.: Gulliver 8531 (10 lines) Telex 2-2573 Cables: "Hallectric London"
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1/4.)1C KSONthe big name in PRECISION components

Jackson Brothers' Stand Off Insulators and Terminal
Strips are used in large quantities by all the services and

in every branch of Electronics, Neucleonics and
Communications. Write now for fully illustrated list of

complete range of Stand Off Insulators comprising some 40 different types.

0K C L

JACKSON BROS. (LONDON) LTD., KINGSWAY-WADDON, SURREY
Telephone : Croydon 2754-5 Telegrams : Walfico, Souphone, London

Canadian Distributors :- Messrs. R. Mack & Co. Ltd., 1485, South West Marine Drive, Vancouver 14, B.C., Canada
American Distributors :- Messrs. M. Swedgal Electronics, 258, Broadway, New York 7, U.S.A.

0.47,4F

7-7-v-jvtiydwo--

CAPACITORS
for Reliability and Long Life

TECHNICAL SPECIFICATION
Capacity Range:
1000pF to 1 mid. in accordance with international E.6. series.

Temperature Range, -20°C to +90"C.
Power Factor: Less than 1% at 1500 cis at 20°C.

Insulation Resistance: Better than 20,000 MS) at 20°C.
Special Properties: Safe HF contact Low induction. Screened by
extended outer foil.
Tolerances:

CLOSER

RANGE STANDARD SPECIAL
1000 pF to 0.068 mfd

0.1 mfd to I mfd
±20%
± 10%

±10%
± 5%

TOLERANCES
can be supplied for some values against special orders.

Delivery: The majority of popular values
are available for immediate delivery ex.
London stock.
Size and Shape: Because of the unique flat
oval design combined with small physical
size, WIMA are ideal for printed circuits
and where space is valuable.

FULL TECHNICAL SPECIFICATION AND PRICES FROM:-

WAYCOM LIMITED
Sole U.K. Agents.

EMPIRE BUILDINGS, DUKE ST. HILL, LONDON, S.E.I.
Telephone: HOP 2538/9
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20,000 times!
Whether you export your radio, television or
audio equipments to Scandinavia or not, SEMKO
approval of components is important to you for its
own sake. It guarantees a quite exceptional relia-
bility and safety.

The Morganite Type 'V' switch is rated at 250 volts
2 amperes and is therefore one of the highest rated
SEMKO approved potentiometer switches of
wholly British manufacture.

The SEMKO series of tests includes 20,000 opera-
tions at full load without a single permissible (even
momentary!) mechanical or electrical failure.
Compare that with the average 2,000 operations
per year that a switch gets in actual use, and you
see what the famous 'S' symbol on a Morganite
switch means in terms of service! Fully complies
with BSS415 too.

SEMKO approval for

Morganite Potentiometer Switches

II MI

TYPE RV

MORGANITE RESISTORS LTD.
BEDE TRADING ESTATE  JARROW  COUNTY DURHAM
TELEPHONE: JARROW 89-7771 )100A/344
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COMPACT HI-FI bYottits9

STEREO 12 Mk. 2 42 GNS.
A new and improved version of the famous
Stereo -Twelve. A total of 16 watts output
is available from the two 8 watts push-pull
amplifiers. VHF, with automatic frequency
control, and medium and long bands.
Inputs for recording and playback and for
stereo radio if required in the future.
Booster units are available for low output
pick-ups, both mono and stereo.

STEREO 55 (illustrated) 32 GNS,
TUNER -AMPLIFIER CHASSIS

An outstanding new Armstrong chassis com-
bining AM and FM Tuners, a Stereo Control
Unit and two High Fidelity 5 watt Amplifiers
in one compact unit. In all its functions the
Stereo 55 is designed for mono as well as
stereo use so that up to 10 watts output is
always available. Compare the features
and specification of each section with tuners
and amplifiers sold separately and then com-
pare the cost.
Full VHF and medium bands  Inputs for tape recording and
playback  Alternative pickup inputs  Booster Unit available for
low output pick-ups  Input for possible future stereo radio 
Separate bass and treble controls and dual volume control for erase
of balancing Free instruction booklet with every model.

Post this coupon or write for descriptive literature or call at our Holloway Show-
room for full demonstration and professional advice on your installation. Open
9-5 including Saturdays.

NAME

ADDRESS

W.J. S.

&ARMSTRONG WIRELESS
TELEVISION CO' LTD. WARLTERS ROAD, LONDON, N.7 Telephone NORth 3213

utters CERAMICS

FOR INDUSTRY

We specialise in the manufacture of-P ORCEL AIN
for general insulation

REFRACTORIES

High quality material and dimen-
sional precision are attributes of
Butlers die -pressed products.
Prompt delivery at competitive
prices.

FREQUELEX
for high -frequency insulation

PERMALEX & TEMPLEX
for high -temperature insulation for capacitors

BULLERS LIMITED
MILTON  STOKE-ON-TRENT  STAFFS

Phone: Stoke-on-Trent 54321 (5 lines)  Telegrams & Cables: Butlers, Stoke-on-Trent
Ironworks: TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4

Phone: Tipton 1691 Phone: MANsion House 9971
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COMPONENTS

GROUP

SenTerCel Contact Cooled Rectifiers have
been selected by Bush for H.T. supply
circuits in their domestic radio receivers.
These belong to a comprehensive range of
rectifiers which offer important reductions
in size, weight and cost over the
conventional metal rectifiers.
In addition greater facility
in chassis layout is permitted since they
can be mounted at any angle.
A table of ratings is shown below

aid BUSH reliability

Qty Type Circuit

Maximum
Input
Volts

fr.m.s.)

Max. Output
Current

mA

(mean)

Typical
16

Resvr.

Halt
Load

D.C.

mfd.
Cap.

Full
Load

utput Voltage
60

Resvr

Half
load

mfd.
Cap.

Full
Load

C2H Half -Wave 125 60 135 115 135 120

C3H 125 120 120 85 130 120

C20 250 60 275

030 250 120 275 245 290 275

C20 Volt -Doubler 125 60 275 245 280 255

C30 125 120 260 205 285 265

'...,....marm

Qty. Type Circuit

Maximum
Input
Volts

(r.m.s.1

Max. Output
Current

ma

(mean)

Typl ca
16 mfd.

Resvr

Half
Load

D.C. Output

Cup.

Full
Load

Voltage
32

Resvr

Half
Load

mid.

Cap.

Full
Load

1

2

I

2

1

2

C2V

C20

C3V

C30

COB

C30

PoshPull

,. .,

,.

Bridge

,.

125-0-125

250.0-250

125-0-125

250.0-250

250

250

120

120

240

240

120

240

140

275

130

280

275

280

120

250

115

250

250

250

140

280

140

280

280

280

130

255

130

260

255

260

Send for leaflet 111F1102

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

RECTIFIER DIVISION: EDINBURGH WAY HARLOW ESSEX
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Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

HETERODYNE FREQUENCY
METERS

Sole Manufacturers

BRITISH MANUFACTURED
Designed and built to rigid services specifications.
TYPE T75.
Frequency Range: 85 to 1,000 megacycles.
TYPE T74.
Frequency Range: 20 to 250 megacycles.
Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween - 20° C. to +70' C.).
Crystal -controlled, portable heterodyne -type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal -generators.
Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.
Reconditioned and calibration -checked B.C.221 Frequency Meters
range 125 KO to 20 Mcis., still available.
Provisional specifications on a new wide -range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 Kc/s to 1,000 Mcis (higher under favourable condi-
tions) available on request.

A

T.; iP In_a_x
INSTRUMENT

Complete Specifications on application to:-

TELEMECHANICS LTD
(Instrument Division Dept_ W.W.8)

TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND.
Telephone: Totton, Southampton 3666 Cables: "Teleset," Totton, Southampton

Agents: Some overseas territories still available.

"BROOMWADE"

No.1 Die Grinder

BROOM & WADE LTD.,
P.O. Box No. 7, High Wycombe,

Bucks.
Telephone: High Wycombe 1630 (10 lines)
Telex: 83-127

8ISSAS

DD ))

This small Grinder weighing
approximately 3lbs. is an excel-

lent tool for finishing metal pat-
terns, scroll work, removal of burrs,

lapping holes, polishing, filing and
similar jobs. It is invaluable in every

die shop.
Running at a speed of 15,000 r.p.m.

it is a highly efficient, reliable tool.

Write today for publication No. 419 T.E.

BOOMWAlb L3L1

Air Compressors and Pneumatic Tools
YOUR BEST INVESTMENT
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The demand for coils for audio and carrier frequency
circuits has required the development of cores
having high stability with time, temperature and
magnetisation. To meet these stringent
requirements STC have produced cores having the
highest permeability and lowest core losses possible.
These requirements have been proved to be most
satisfactorily met by employing a core structure
made from compressed insulated powdered material.
By this means the requisite air gaps are introduced
in an evenly distributed fashion, and the magnetic
material is sub -divided so as to reduce eddy current
losses.

Write for Technical Data Sheets to:-

COMPONENTS

GROUP

6017MM

STC
PERMALLOY

POWDER

CORES

have:

Highest Permeability: 145

Highest dielectric strength
for core finish: 3000V. A.C.
High stability of inductance
with Time, Temperature and
Wax impregnation
High 'V factors for frequencies
up to 200 Kc s
Low core losses
Low temperature co -efficient
of inductance
Negligible external field

Standard Telephones and Cables Limited
Registered Office : Connaught House, Aldwych, London, W.C.2

MAGNETIC MATERIALS SALES DEPT: EDINBURGH WAY HARLOW ESSEX
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For mobile radio testing

MARCONI TEST EQUIPMENT

Pye prefer precision to post-mortems. That is why the
Cambridge factory of Pye Telecommunications Ltd. uses a
large number of Marconi instruments in the design and
manufacture of radiotelephone equipment. Pye make particu-
larly good use of the TF 995A (Series) of Signal Generator. This
versatile F.M./A.M. generator (Frequency range: 1.5 to zzo
Mc/s) provides comprehensive test and alignment facilities in
the v.h.f. and h.f. bands. It has crystal check points for accu-
rate calibration of tuning dials, slow-motion drive and direct -
reading incremental tuning for precision bandwidth measure-
ments, monitored f.m. deviation and a.m. depth for signal-to-
noise measurement, and simultaneous f.m. and a.m. for limiter
and discriminator testing. A special narrow -deviation model
-TF 995A/5-is available for 25 kc/s working. For further
details write for Leaflet G 184.

F.M./A.M. SIGNAL GENERATOR
Type TF 995A/2

being used to recheck a V.H.F.
radiotelephone receiver before final
test at the Cambridge works of Pye
Telecommunications Ltd.

MARCONI
INSTRUMENTS

THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT

AM & FM SIGNAL GENERATORS  AUDIO & VIDEO OSCILLATORS FREQUENCY METERS VOLTMETERS POWER METERS DISTORT/ON METERS

TRANSMISSION MONITORS DEVIATION METERS OSCILLOSCOPES, SPEC (RUM & RESPONSE ANALYSERS Q METERS & BRIDGES

London and the South: Midlands: North:
English Electric House, Strand, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate

Telephone: COVent Garden 1234
1

Telephone: 1408 Telephone: 67455
Export Department: Marconi Instruments Ltd., St. Albans, Hurts, England. Telephone: St. Albans 59292.

REPRESENTATION IN 68 COUNTRIES
TCI84
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COMPONENTS

GROUP

These new STC complete
packaged oscillator units
represent a revolutionary step
forward in crystal design. They
are extremely small units for use
as laboratory references or as the
oscillator section of high performance
equipment. The ruggedness of design
together with the small size makes
possible a degree of portability
hitherto unknown in this type of
unit. Standard frequency is 5Mcts.

Write for Technical Data Sheets.

One of a new, low priced range of
frequency standards from STC.

 Rugged
 Compact
 Light -weight

 Reliable
 Low Cost

Standard Telephones and Cables Limited
Registered Office : Connaught House, Aldwych, W.C.2.

QUARTZ CRYSTAL DIVISION: HARLOW ESSEX50,1 MO
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WALMOR14, ci

LIMITED

REPRESENTATIVES IN THE UNITED KINGDOM

Covering the Spectrum
with

Reliable Ceramic Tubes

gemete 57,:t.ot with ceramic tubes that can take it

FOR ALL THE PRODUCTS OF

tenet

EITEL-McCULLOUGH, INC.SAN CARLOS, CALIFORNIA.

FOR

NOW OPERATING FROM THEIR

NEW PREMISES

FROM WHICH EVEN BETTER SERVICE

WILL BE GIVEN TO OUR MANY CUSTOMERS

IN THE UNITED KINGDOM

AND THROUGHOUT THE WORLD

IMMEDIATE INFORMAT:ON

TECHN,CAL DATA

QUOTATIONS

WRITE: WALMORE ELECTRONICS LTD.
11-15 BETTERTON ST.

DRURY LANE
LONDON, W.C.2

PHONE: TEMPLE BAR 0201-4
TELEX LONDON 28752
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Electrical equivalents

plus
these

EXTRA

advantages

The range of
four valves
offers a choice
of heater
voltage:

These STC valves are loctal-based, indirectly -heated, beam -

power amplifiers electrically similar to the U.S.A. type 807

but with extra advantages. Little more than half the size of

the 807 the electrode assemblies are more compact . . .

stronger and more rigid . . . and the glass bulbs less vulner-

able. Shorter grid and anode leads, and glass base with

miniature -type pins reduce inter -electrode capacitance and

improve performance at the higher frequencies. Thus, both

mechanically and electrically, they offer a high standard of

reliability, which, together with their small size, makes

them particularly suitable for use in mobile equipment.

5B/254M
double -ended

5B/255M
single -ended

5B/257M
single -ended

5B/258M
double -ended

6.3V 63V 12V 19V

0.9A 0.9A 0.47A 0 3A

COMPONENTS

GROUP

60/7M5

Where the overall seated height
must be kept as low as possible, the
single -ended type 5BI255M may be
used, but under conditions of high
altitude or anode modulation the
double -ended type 5BI254M is to
be preferred because of insulation
considerations at the valve base.
A flying lead version is available
under the code 5131254G.

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London W.C.2

VALVE DIVISION: FOOTSCRAY SIDCUP KENT
4mmissomiss
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UTIMMNO$N-SOUTHEIRM
V.H.F. & U.H.F. Equipment for mobile and point-to-point services

Mobile FM equipment with up to
6 pre -selected RF channels-
Selective calling facilities.

Fixed station equjpment from
10 to 250 watts with full remote
control facilities.
Provision for selective calling -
Simplex or duplex.

A Marine VHF radiotelephone equip-
ment for ships and harbours.

Single channel UHF equipment
for point-to-point operation.

Multi -channel link equipment with
up to 60 speech channels.

VHF ground -to -air equipment for
airports.

UHF equipment with telephone
and signal channels for telemeter -
mg, telecontrol and data handling.

Transistorised power supply and pre -amplifier. Type approved
by British Post Office for 25 Kc and 50 Kc channel spacing.
Exceeds the American EIA (RETMA) Specification. Available
with up to six switched crystal controlled channels. 12 watt
RF output. Completely splash and dustproof housing of rugged
construction. Low power consumption. Independent of the
polarity of the battery. Extremely high stability. Suitable
for use in any climate. Built-in speech limiter. Dynamic
microphone with transistor pre -amplifier. Either 0.6 01 I watt
audio output delivered to a Sin. speaker of high efficiency.
Single unit drawer construction. Attractive price and ex-
tremely low maintenance costs.

COMMONWEALTH TRADE ENQUIRIES INVITED

S7rOMNO-SOUTHEIRM urn
An Associate Company of Southern Instruments Ltd. Camberley and the Stoma Company, Copenhagen.

FRIMLEY ROAD CAMBERLEY SURREY TELEPHONE CAMBERLEY 3401

mi01111111111111110....

**.l:

Mobile VHF/FM radiotelephone 70-88M/cs and 152-174M/cs

.4650
0,1 .41111l "`" LN

11114

111/.1.-17
"'Mk. 111.MINIIWAr

out
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No. 1

IN THE

SERIES

Technical Information for the
Transistor Circuit Designer

Switching Performance of Alloy Junction Transistors
There are several possible ways of specifying the switching performance of a transistor, but
the most elegant of these involves the parameters -rc and Ts. Tc is a measure of the charge,
or quantity of minority carriers, stored on the base of a transistor when it is operated in the
active region; Is is a measure of the charge stored when the transistor is operated in the
saturated, or bottomed, condition.
For example, if -:c is 0.03 µs, the collector current lc is 10 mA, and the'transistor is being
operated in the 'active region, the charge stored is:

rcic =0403 x 10-8 =0.3 x 10-9 coulombs.
If lc =10 mA, TC =0.03 tts, 141=40, TS =1.5 its and IB =0.5 mA, there is an excess

IC
base current equal to 1)3.7"FE,- =TB! =0.5-0.25 =0.25 mA. This excess base current acts to

drive the transistor into the saturation region and the charge stored is then:
IBI Ts-1-IcTc =0.92 x 10-9 coulombs.

With a knowledge of -C, -.s and the collector junction capacitance, the total charge stored
in the base region'and depletion layer of the transistor can be calculated. Comparisons can
then be made between the relative merits of different types of transistors when operated
in a specific circuit.
For further details see STC application report No. MK/146, "The Junction Transistor -
as a Charge Controlled Device" by R. Beaufoy and J. J. Sparkes, A.T.E. Journal, Vol. 13,
No. 4, October 1957, and "Transistor Switching Circuit Design using the Charge -Control
Parameters" by R. Beaufoy, Proc.I.E.E., Paper No. 2970, May 1959, Vol. 106, Part B.

Type Tc(ps) TS(12s) Cblc(pF) hFE
range

fhb(Mc/s) -Ycc

STC
__________ ___._

Switching
TK28C 0.03 1.5 18 25-54 -- ---Icc

TK30C 0.053 1.6 20 15-95 6 CBTransistors

TK3 1 C 0.025 1:3 18 25-125 II

CB Adjusted to give 'Best Square Wave Output at the Collector.
Basic circuit for measurement of Tc and Tg
With optimum* positive going edge at the collector the charge required to switch on the
transistor is

QON =VB CBI -' IC Tc+1.7 CI* Vcc
With optimuln* negative going edge at the collector the charge required to switch off the
transistor is

COMPONENTS

GROUP

QOFF =VB CB2 TC+IB1 TS+ i'7 Cbic VCC 'TS

*Adjusted for minimum rise or:fall time with no overshoot.

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

TRANSISTOR DIVISION: FOOTSCRAY SIDCUP KENT
61/IMK
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You need to know what the Russians are doing
in the fields of Radio and Electronics ---------

To find out read these translation editions
of three leading Russian journals

I Radio Engineering
The journal of the Popov Society of Radio Engineering and Telecom-
munications. Published monthly, the translations are fully illustrated
with diagrams, graphs and all the necessary formulae.

Telecommunications
Published by the U.S.S.R. Ministry of Communications. It appears
monthly with an average of 10 to 12 articles per issue dealing with the
problems of practical engineers.

Radio Engineering
and Electronics
The journal of the Institute of Radio Engineering and Electronics of the
U.S.S.R. Academy of Sciences. Published monthly it averages 150 pages
per issue-some 16 or 17 articles.

Rates on application
I Please send for specimen copies for examination

PERGAMON PRESS

SOMEISING
10

CROW
OW

, 4

4 -

ftt111 41 "":
"

"4rie"

ELCOM, WEEDON ROAD INDUSTRIAL ESTATE

NORTHAMPTON Telephone 2467

Also manufacturers of Attenuators, Faders. Quadrant Faders, Vitreous
and Precision Wirewound Resistors, Sine/Cosine Potentiometers,
Knobs, Dials, Pointers, Plugs, Sockets, Ceramic Components

to appear shortly

THEORY OF

MICROWAVE VALVES
by S. D. Gvozdover

This monograph focuses attention on those
microwave devices which have constant
use in practice and which can be under-
stood on the basis of one type of oscillation
or wave. An exception is made in the
tenth chapter which deals with the multi -
cavity magnetron.

80s. net. 012.50)

Headington Hill Hall, Oxford
4 & 5 Fitzroy Square, London, W.I.
122 East 55th Street, New York

Not just another
Rotary Switch

BUT after considerable research and develop-
ment we can offer all the features that you
would wish .. .

A sturdy Multi -bank Switch

Instrument quality performance

-4- Economic prices

+ Quick delivery

= ELCOM TYPE 70
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NEW TV TUNER HIGH SLOPE VHF TETRODE
EDIS WAN MAZDA 30F27

The 30F27 is a frame grid VHF tetrode having a mutual
conductance of 15 mA/V at an anode current of 13.5 mA and a
screen current of 1.7 mA with variable -mu characteristics to
reduce cross -modulation effects at high signal levels.

This tetrode used in the RF stage of a television tuner offers
certain advantages over the more conventional double triode
cascode arrangement. For instance, the number of circuit
components required is smaller, the layout is simpler and for
valves having comparable slopes the single cathode type valve
can be manufactured more economically.

Normally the noise performance of a tetrode is inferior to that
of a triode due to the presence of partition noise arising from the
screen current. However the 30F27 has been specially designed
to provide a low ratio of screen to anode current to minimise
the effect of partition noise while still retaining good screening
between control grid and anode. When this is used in conjunc-
tion with frame -grid techniques a high slope per milliamp of
anode current can be obtained resulting in a high gain RF valve
with a noise performance much superior to that of a conventional
pentode and equal to that of a double triode cascode amplifier
such as the 30L1.

Heater Current (amps) IS 0.3
Heater Voltage (volts) V. 3.7

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings
Anode Dissipation (watts) .. . Pa(max) 2.5
Screen Dissipation (watts) .. joig2(m ax) 0.4
Anode Voltage (volts) .. . V a(max) 250
Screen Voltage (volts) .. Vg2(max) 230
Heater to Cathode Voltage (volts rms) V b_k( ma.) rm. 90*
Cathode Current (mA) .. m ax) 18

* From cathode to higher potential heater pin.
Inter -electrode Capacitances (pF)t
Input Capacitance .. .. co.
Output Capacitance ..
Grid 1 to Anode

Cost

Grid 1 to Grid 2 C 2.0
Grid 1 to Cathode .. cgi-k 4.0

t Measured in fully shielded socket, without can.
Maximum Dimensions (mm)

Overall Length .. 56
Seated Height .. 49
Diameter .. 22.2

6 -4 -
GRID VOLTAGE- VOLTS

6.3
1.8

0.027

TYPICAL OPERATION
Cathode
Self Bias
Circuit

Grid
Current

Bias Circuit
Supply Voltage (volts).. 200 200
Anode Voltage (volts) .. V a 170 150
Screen Voltage (Initial) (volts) Vg2 140 105
Anode & Screen Common

Decoupling Resistor (kfl) 3.3
Anode Decoupling Resistor (k(1) 2.2
Screen Decoupling Resistor (ka) 33 33
Cathode Bias Resistor (0) Rk 82
Grid Current Bias Resistor (kc2) Rgo. 330
Grid Bias Voltage approx. (volts) V go. -1.25
Anode Current (mA) I a 13.5 14
Screen Current (mA) I g2 1.7 1.4
Mutual Conductance (mA/V) .. gm 15 15.5
Inner Amplification

Factor (go to go) ggl-g2 60
Equivalent Grid Noise

Resistance (0) Rog 450
Input Loss at 50 Mc/s (kG) rgi-k(w) 6.8151
Input Capacity Working (pF) ci.(w) 10.3f§
Change in Input Capacity produced by

biasing valve to cut-off (pF) p Ci n(w) 2.95
of Measured at 50 Mcis with the three cathodes strapped and

taken directly to earth.
§ Inter -electrode capacity with holder capacity balanced out.

Tentative Characteristic Curves of Ediswan Mazda Valve Type 30F27

I I
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Associated Electrical Industries Ltd
Radio and Electronic Components Olvis,on

Technical Service Department
155 Charing Cross Road, London, W.C.2

Tel: GER rard 9797. .Grams: Sieswan,Westcent, London
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When you're buying sound

YOU'LL LIKE THE
SOUND OF

MODEL FMT/2
HIGH-FIDELITY FM (VHF) TUNER
(Self -powered)
Incorporates all features and refinements for perfect reception,
reliability in use, simplicity in operation, and ease of
installation. Exclusive Automatic Frequency Control. High
sensitivity for fringe area reception. Power Supply: 115-240 v.
A.C. Dimensions: 12Iin. x x 91in. Weight 71b. Price:
£18 13s. 6d. plus P.T.

MODEL H4T/2
HIGH-FIDELITY AM/FM TUNER
(Self -powered)
Clear clean reception of the B.B.C. high-
fidelity transmissions on VHF/FM band
plus world-wide reception on long, medium
and short wave -bands. High sensitivity and
suitability in addition to a clean layout and
attractive design and finish. Mains supply:
110-250 v. A.G. Dimensions: 12Nn. x
x 101in. Weight: 12 lb. Price £19 10s.
plus P.T.

Model DPA. 10
Mono Amplifier

Model DPA. 10
Mono Pre -amp.

MODEL
H4T/ 2

ALSO AVAILABLE -------

Model Stereo 2
Twin Channel

Pre -amp.

Fully illustrated and descriptive leaflets on request from

Model Stereo 8
Twin Channel

Pre -amp.

Model SP.44
Stereo Amplifier

LEE PRODUCTS (Gt. Britain) LTD
ELPICO HOUSE, LONGFORD ST.

. LONDON, N.W.1. Telephone: EUSton 5754
(all lines)

Our wide range of capacitors, incorporating all the latest
developments, are described fully in these new leaflets ...

SEND NOW for COPIES
DALY has succeeded in maintaining full capacity

values and working voltages in more compact
designs. specially suited to ultra modern

equipment :-
PHOTO -FLASH EQUIPMENT DEAF AIDS

PRIVATE TELEPHONE INSTALLATIONS
AMFLIFIERS D.C. FOWER UNITS

TRANSISTOR EQUIPMENT
MAGNETISATION

EQUIPMENT
TEST GEAR

DALY
ELECTROLYTIC
CAPACITORS
Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon,
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NEW B9A EFFICIENCY DIODE
EDISWAN MAZDA U193

The U193 is a new Efficiency Diode, designed for use in line
deflection stages of television receivers using 110° and 114°
cathode ray tubes and has a maximum peak heater to cathode
voltage rating of 5.5 kV as compared with 5 kV for the U191.

The valve is mounted on a B9A (noval) base with the cathode
brought out to a top cap connection.

MAXIMUM DIMENSIONS (mm)
Diameter 22.2
Seated Height 75
Overall Length 82

TENTATIVE RATINGS AND DATA
Heater Current (amps) Is 0.3
Heater Voltage (volts) Vh 19

Maximum Design Centre Ratings
Mean Anode Current (mA) .(.v)max 150
Peak Anode Current (mA) la(pk)maz 450
Peak Inverse Voltage (kV) PIV(m..) 5.5*
Peak Heater to Cathode Voltage

(heater negative) (kV) vh_k(m..) 5.5*
*Rated for TV line scan where the duty cycle does not exceed
15% and the pulse duration does not exceed 15ps. An absolute
rating of 6.6 kV must not be exceeded.
Inter -Electrode Capacitances (pF)
Anode to Heater and Cathode Ca -h,
Cathode to Heater and Anode Ch_h, 

Characteristic Curve of Average
6.6 Ediswan Mazda Valve Type U193
7.9

APPLICATION NOTES
The Ediswan Mazda U193 is designed specifically for use as

the efficiency diode in line defletion stages of television re-
ceivers using 110° and 114° cathode ray tubes. It would normally
be used in conjunction with line scanning output valves such as
the 30P4 and 30P19 in energy recovery types of line scanning
circuits in a.c./d.c. television receivers. The heater may be
directly connected in the normal series chain as the insulation
between heater and cathode is adequate to withstand the pulse
voltages encountered in auto -transformer scanning circuits.
This high voltage insulation generally results in high thermal
inertia of the cathode, giving a much longer heating time than
the remaining valves in a television receiver. In the U193,
however, the thermal inertia, has been reduced considerably
so that there is only a delay of a few seconds between the warm-up
of other valves in a receiver and the start of operation of the
line scanning circuits. Besides reducing the waiting time for a
picture to appear, this factor also alleviates problems of protec-
tion of valves where a line -gated system of automatic gain control
is used.

See " Aspects of Design No. 20 (` Wireless World ' March
1960)-Efficiency Diodes for TV Line Output Stages" for
notes on circuit considerations and limiting ratings.

Mounting Position : Unrestricted

Base: B9A (Noval) Top Cap: CT1-Cathode Connection
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Associated Electrical lodustries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London, W.C.2

Teo: GERrard 9797. Grams: Sieswan, Westcent, London
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REMINDING ALL USERS OF

WIRE
(FROM COIL WINDERS TO CABLE MAKERS)

of the NEW range of improved performance
VERY HIGH SPEED - QUICK START
TENSIONERS & DE-REELERS (PATENTED)
Pot all winding or coils, transtom,rs,motOrt, relays resistances. ALSO plasm, extruding, tinning, bunching enamelling

Offering THESE ADVANTAGES:
* STATIONARY SUPPLY REEL MEANS TENSION IS INDEPENDENT OF WEIGHT OF REEL
* MUCH FASTER SPEEDS DUE TO :IINIMUM CL" INERTIA.
* PATENTED CLUTCH: PERMITS FAST STARTS AND STOPS; GIVES A CONSTANT REVERSIVE PULL:

KEEPS WIRE TIGHT BUT UNSTRAINED DURING WINDING: PREVENTS UVER-RUNNING WREN
STOPPING.

* NO REEL SIZE IS TOO LARGE.
* TENSION QUICKLY ADJUSTABLE TO FINE LIMITS.
* ELIMINATES WIRE BREAKING OR STRETCHING.
USED BY MOST LEADING ELECTRICAL EANUFACTI7REES IN GREAT BRITAIN INCLUDING
A.E.I. Ltd. De Havilland Electrolux, English Electric. H.M.S. G E.C., Joseph Lucas Ple 'soy, 8 Smith
Sons. Sperry Gyroscopes Standard Telephones & Cables Pirelli General Cable Co
SPEEDS UP TO 1,300ft. per site. (1,133 metres per min., un Light Duty and 40 000 yds. or metres per now
on the Heavy Duty. There is also a Send -Heavy Duty model.

OVERSEAS AGENCIES OFFERED

SHAWNDEL FLYERS LTD

SHAWNDEL "LIGHT DUTY'
SW 1,

WIRES u0/. /'00i38" ( 1 i31.09mm)

ALSO A SEMI -HEAVY"
WIRES .014"/-004" (3161 IO2mm)

SHAWNOEL NEW ' HEAVY DUTY"
16/38 SWG)

WIRES -064'1006' ( I -63/ I SLmm)

DEPT. WW/ 1/61 OLYMPIA HOUSE, 72, QUEEN ST., MAIDEN HEAD, BERKS, ENG. Tel: Maidenhead 890 & 5723

MATHEMATICS

FOR RADIO AND

ELECADN1CS

5,5, CNebust

BASIC MATHEMATICS FOR RADIO & ELECTRONICS

by F. M. Colebrook, B.Sc., D.I.C., A.C.G.L

revised and enlarged by J. W. Head, M.A. (Cantab.)

The first six chapters present a complete course in fundamental mathe-
matics for engineering students of all kinds, both those who need a
refresher course and those without previous knowledge. There is a

chapter covering the application of mathematics to radio, and other
subjects covered include Stability, Linear Differential Equations,
Elementary Statistics, Short Cuts to Numerical Calculations and an
Introduction to Matrices.

17s 6d net by post 18s 6d 359 pp. 3rd edition.

invaluable books for students
FOUNDATIONS OF WIRELESS

M. G. Scroggie, B.Sc., M.I.E.E.

Covers the whole basic theory and, starting from the most elementary
principles and assuming no previous knowledge on the reader's part,
deals with receivers, transmitters, amplification, valves, transistors,
aerials, power supplies and transmission lines. The treatment of fre-
quency chargers has been written from the standpoint of modern
practice, while earth -grid and cascade v.h.f. amplifiers, colour television,
television, e.h.t. generations and raisers are also covered.
16s net by post 17s 4d 388 pp. 278 diagrams. 7th edition.

from all booksellers
Published for WIRELESS WORLD by
Iliffe Books Ltd., Dorset House, Stamford Street, London, S.E.I
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NEW VERY HIGH SLOPE VARIABLE -MU HF PENTODE
EDISWAN MAZDA 6F25

The 6F25 is a frame grid variable -mu HF pentode having
a mutual conductance of 12.5mAN at 11.5mA anode current.
This valve is capable of handling large input signals without
cross -modulation and is therefore very suitable as the common
IF amplifier in a.c. or a.c.jd.c. television receivers.
Heater Voltage (volts) V5 6.3
Heater Current (amps) In 0.3

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings
Anode Dissipation (watts) p e(max) 2.5
Screen Dissipation (watts) Pg2(max) 0.5
Anode Voltage (volts) V e(max) 250
Screen Voltage (volts) V g2(max) 250
Heater to Cathode Voltage (volts rms) V 5_ k(max )rm 150*
Resistance Control Grid to Cathode

(megohms) R g-k(rr!sx) 1

*From cathode to higher potential heater pin.

Inter -Electrode Capacitancest (pF)
Input Capacitance C12
Output Capacitance c55t
Grid I to Anode Cgi- a
Grid I to Grid 3 C gl- g3
Grid 1 to Grid 2 Cgl-g2
Grid 1 to Cathode Co -k
Grid 2 to Anode Cg2--e
Grid 3 to Anode Co_ g

tMeasured in fully shielded socket, without can.

TYPICAL OPERATION
Supply Voltage (volts)
Anode Voltage (volts)
Screen Voltage -Initial (volts)
Screen Resistor (kit)
Cathode Bias Resistor (ohms)
Anode Current (mA)
Screen Current (mA)
Inner Amplification Factor (gi to g2)
Mutual Conductance (mA/V)
Grid Voltage for Mutual Conductance

=1.25 mA/V (volts)

8.5
2.7
0.006
0.1
1.8
6.0
0.19
0.45

V 5 200
V . 170
Vg2 90
Rg2 39
R k 100
I. 11.5
Ig2 2.8
ttgl- g2 35
gm 12.5

-5.5

Base: B9A (Nova!) Mounting Position: Unrestricted

kin

Tentative Characteristic Curves of Ediswan
RISING SCREEN
CHARACTERISTICS

ANODE CURRENT

SCREEN CURRENT
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C. DECOUPLING CAPACITORS

Maximum Dimensions (mm)

Overall Length 56

Seated Height 49
Diameter 22.2

h
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Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road. London, W.C.2

Tel, GER rard 9797. Grams: Gleswan,Westcent. London
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LONDON'S LEADING STOCKISTS OF

EQUIPMENT  ACCESSORIES  MATERIALS

MASTER LINK TAPE UNIT M2A
AND COLLARO "STUDIO" DECK
Build your own Hi-Fi Tape Equipment using
our tape pre -amp and the new Collaro deck.
INC. PRICE 41 gns. Carr. extra.
Complete with instructions.
The M2A is complete with external power -
pack and is also suitable for use with Wearite
and Brenell decks. C.C.I.R. Characteristic.
PRICE 27 Gns. Plus P. & P. 4/-. Leaflet on
request.

PNEUMATIC LID STAY with pressure
adjuster. Heavy duty, 10/- complete. P. & P. 1/6.

SPECIAL OFFERS!
I. " ROLA " 7 x 4in. elliptical speaker.

3-5 ohms. ONLY 13/6. P. & P. 1/6.

2. Mains Transformer. Drop through.
Primary 0-203-10-20-30-50. Secondary
300-0-300 v. at 70 mA., 6.3 v. 2.4 A.
15/6. P. & P. 2/3.

3. Choke 10H 250 mA. Potted " C " Core,
25/-.

4. Choke 20 H 50 mA. Potted, 15/-.
5. Choke 16H 120 mA. Potted " C " Core.

20/-.

6. Choke SH 100 mA. Potted, 5/6.
7. Choke 5H 300 mA. Potted, 12/6.
8. Rectifier 300 v. 300 mA., 13/6.
9. R.F. Chokes 4MH Pot cored, 7/6.

GOODS SENT TO ALL PARTS OF THE WORLD
JASON CONSTRUCTIONAL KITS
"EVEREST" PORTABLE RADIO. Super
model, 7 transistors with 3 gang tuning and
RF stage, efficient speaker and attractive case.
Kit EI5/18/9. P. & P. 3/6.
" MERCURY." Switched FM/BBC/ITV TV
tuner of simple design with AFC for cabinet
mounting. Price of complete kit with valves
less power pack, EII/14/6. (Power Pack kit
E2/141- extra.) P. & P. 3/6.
AUDIO GENERATOR AG.I0. Capacity
tuned Wien bridge gives good stability from
10 c.p.s. to 100 kc/s. sine/square wave output.
Kit £15/19/-. P. & P. 3/6.
OSCILLOSCOPE OG.10. Push-pull scan on
X and Y plates with an X bandwidth of 10 c.p.s.
to 1.5. Mc/s. 1dB. Kit f22/10/-. P. & P. 3/6.
ATTENUATOR A.A.I0. Calibrated in dB
giving any reading between IdB and 110dB.
Uses 1% resistors. Kit f7/15/.. P. & P. 3/6.
CRYSTAL CALIBRATOR CC,I0. Com-
plete with crystal oscillator and audio output,
so that signal generators in the range of 100
kc/s.-200 Mc/s. may be accurately checked.
Kit £19/19/-. P. & P. 3/6.
VALVE VOLTMETER EM.I0. A four -
valve bridge circuit. May be used as a general
purpose meter since there are 23 ranges
including D.C. current ranges. Kit E18/10/-.
P. & P. 3/6.
W.II WOBBULATOR KIT. Produces a
frequency modulated signal for alignment of
F.M./A.M. including 465 kc/s. I.F. and T.V.
Sound and Picture channels, fI4/19/-. P. &
P. 3/6.

Immediate dispatch of
goods available from TEL
stock.

LARGE STOCKISTS OF

COMPONENTS & EQUIPMENT
by well -Known Manufacturers including:-
 A.B. METAL PRODUCTS  AVO 
BELLING -LEE  BULGIN  COLVERN
 DUBILIER  ERIE  MORGANITE 
MULLARD  PAINTON T.C.C.
WELWYN  WESTING HOUSE

STEEL METER CASES
4 x 4 x 4in. Sloping Front 9 5
5 x 5 x 8in. Sloping Front 14 II
6 x 6 x I2in. Sloping Front fI 4 9
4 x 4 x 2iin. Rectangular 6 8
6 x 4 x Sin. Rectangular 8 10
8 x 6 x Sin. Rectangular II 0

O x 6 x 21in. Rectangular 13 3
0 x 7 x 7in. Alum. Panel fl 4 9
2 x 7 x 7in. with Alum. Panel El II
4 x 7 x 7in. with Alum. Panel fl 15 9
4 x 9 x 8in. with Alum. Panel f2 5 8
6 x 9 x 8in. with Alum. Panel E2 9 6
6 x 11 x 8in. with Alum. Panel f2 16 8
9 x 11 x 10in. with Alum. Panel f3 3 10

ALSO FULL RANGE OF CHASSIS
Chassis and Case List Free on request.

ROTARY WAFER SWITCHES
A.B. Metal and N.S.F. Made to order. Price list
free on request.

E -RADIO (1943) LTD
C:sr=fe charged extra 189 EDGWARE ROAD, LONDON, W.2

: PAD 4455/6 Our only address  Few mins from Marble Arch  Open all day Sat.

Arcolectric
SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
D.P. change -over switch

S.L.I66: Very small low cost
mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3 -AMP switch
with tags to fit printed circuit boards

Write for Catalogue No. 132

T.280 T.626

ARCOLECTRICSWITCHES  LTD
CENTRAL AVENUE, WEST MOLESEY, SURREY. TEL.: MOLESEY 3232 \
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Another
outstanding

new
Ediswan

valve

V f
Pf

Va (max)

Vg2 (max)

gm

Pa (max)

with a CV4000 specification

The EDISWAN S2P20 (CV4091)

Filamentary Beam Tetrode

Here is a new special quality Filamentary Beam Tetrode with a
really low anode voltage, for use as an RF Power Amplifier at
frequencies up to 100 Mc/s.
Instantaneous filament heating enables the valve to be switched
off during non -duty periods, which makes it particularly suitable
for use in battery operated portable equipment. Its specially
rugged construction enables the valve to withstand continuous
vibration at 2.5 g and a short duration shock of 500 g.

MAIN PARAMETERS ARE AS FOLLOWS:-

Filament Voltage (volts) 2.5 or 5.0

Filament Power (watts) 1.15

Anode Voltage, maximum (volts) 150

Screen Voltage, maximum (volts) 150

Mutual Conductance (mA/V) 4.3

Anode Dissipation, maximum (watts) 5.0

Associated Electrical Industries Limitea
Radio and Electronic Components Division

Industrial Valves and Cathode Ray Tubes Department
155 Charing Cross Road, London, W.C.2.

Telephone GERrard 9797. Telegrams: Sleswan WestcentLondon
CRC 16,
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WE SEND THE BEST OF BRITAINS 111-F1 EVERYWHERE
161
CU
ocC WELCOME AT ALL TIMES
E-'  110 VOLT ITEMS AVAILABLE

* RECORDERS
cd Vortexion W.V.A. E93 13 0 $267

Vortexion W.V.B. f110 3 0 $315
= Brenell Mk. V 64 gns. $192
= Brenell 3 Star Stereo 89 gns. $267
cp Clarion Transistor 25 gns. $75

r..2 Cossor 1601 4 Tr. 37 gns. $111
rja Cossor 1602 4 Tr. 3 spd. 59 gns. $127
= Simon Minstrelle 39 gns. $117

Ferrograph 4AN 81 gns. $243

di. Ferrograph 4AH 86 gns. $258
Ferrograph 808 Stereo 105 gns. $315

AGrundig TK60 Stereo 128 gns. $384
Grundig TK55 Stereo 92 gns. $276

111Z Grundig TK20 with Mic. 42 gns. $126
= Grundig TK24 55 gns. $165

Grundig TK30 65 gns. $195
CC Philips 4 Track 59 gns. $117
6=1 Philips 4 Track Stereo 92 gns. $276
ra. Philips 4 Track 34 gns. $102

Reflectograph ' A' i Tr. 95 grin. $285
lr.Z Reflectograph ' B' 4 Tr. 105 gns. $315
= Stuzzi Magnette 69 gns. $207
= Stuzzi Tri-corder 75 gns. $225

* DECKS
Wearite 4A
Wearite 4B

E36 10 0 $105
E41 10 0 $119

OG Brenell Mk. V 28 gns. $84
pa Brenell Stereo Deck £33 16 0 $101

Brenell Pre -Amp. and Amp E24 0 0 $69
wMicrophones by Lustraphone, Reslo, Acos,

Simon, etc.

 PROMPT DESPATCH SERVICE
 HOME AND EXPORT ENQUIRIES

PLEASE NOTE-Prices subject to alter-
ation in accordance with any which may be
made by manufacturers at time of receipt
of order.
 TAPES BY ALL LEADING MAKERS
* SPEAKER SYSTEMS
Quad Electrostatic f52 0 0 $149
Wharfedale SF1313 f39 10 0 $113
Wharfedale Coaxial 12 f25 0 0 $156
Wharfedale Golden 10 Efl 14 II $18
Tannoy I2in. Monitor f30 15 0
Tannoy ISin. Monitor £37 10 0
WB. 1016 ET 12 3 $16
Goodmans AL.120 f29 10 0 $84
Goodmans ALIO° £23 10 0 $67
Goodmans Triaxiom E25 0 0 $72
Goodmans 300 £1 I 5 9 $32
Goodmans 400 f16 17 0 $46
Kelly Ribbon Mk. II £10 10 0 $30
B. J. Tweeter complete E5 5 0 $1 I

* MOTORS AND PICK-UPS
Decca Stereo P U £21 0 0 $45
Lenco GL60 Trans. Unit E28 19 2 $62
Lenco GL58/R, Stereo P.U. L29 3 10 $62
Garrard 301 £22 7 3 $54
Garrard 4HF/Stereo P.U. E19 17 7 $41
Garrard TA/Mk. 11 E9 15 8 $22
Connoisseur Motor Type 'B' £27 16 1 $63
Connoisseur, 2 sp. Motor £16 3 I $36
Goldring 700 E9 14 9 $21
Rosette DC284 £4 3 5 $9

Rogers Junior Stereo E28 10 0 $81
Rogers Master Stereo Unit £35 0 0 $100
Quad FM Tuner £28 17 6 $60
Chapman AM/FM E29 8 0 $60

Enquiries for all items by firms mentioned
in this advertisement invited.

BINSON "ECHOREC"
Distributed exclusively by Modern Electrics
Ltd. (see W.W. Feb. page 92). For super-
imposing controlled echo on to any audio
signal. Compact, fully portable instrument,
with three working channels, echo interval is
variable, swell and other effects are
obtainable.
ABRIDGED DESCRIPTION
 Three inputs and outputs.
 Push-button channel selection for I, 2

or 3 channels.
 Controls for echo intervals, volume of

echo, swell effect, volume level on input
channels, etc.

 Complete with fitted carrying case,
leads, plugs. A.C. mains.

Professional Discounts

140 gns. $420 ,liernie",°1,TieZt
BINSON " BABY ECHOREC "
Similar to above but for

single channel working 80 gns. $240
* AMPLIFIERS & TUNERS ATTENTION!
Quad 22 -Control Unit E25 0 0 $73 Ecrivez nous en francais S.V.P.
Quad II Amplifier E22 10 0 $65 Schreiben Ste uns bitte auf Deutsch.
Leak Stereo 20 Amp. £30 9 0 $87 Escrivanos en especial por favor.
Leak Point One Pre -Amp f21 0 0 $60

MODERN

We carry extensive up-to-date stocks of equipment, compo-
nents and accessories by Britain's leading makers. Enquiries
dealt with by return

164 CHARING CROSS ROAD, LONDON, W.C.2
(3 shops from Tottenham Court Road Station Underground)
Tel.: TEM 7587 & VW 1703 Cables: MODCHAREX, LONDON

A. C. SOLENOID type SAM
Now fitted with stainless
steel guides-six times
the life.
Continuous 14 ozs. at r.
Instantaneous to 51 lbs.
Larger and smaller sizes
available.

Also - Transformers to
7 kVA 3 phase.

R. A. WEBBER LTD.
18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 67-4065

SOCKET WREN ?

MOUNT PLEASANT,
LEYLAND, LANCS.
Phone: Leyland 21202.

EbTtr =-..
We are specialist
distributors and can
offer quick delivery
of all threads, including
B.A. and Unified.

rgile. SOCKET SCREWS
7=2:

LT

owysoosiscricias-

,, with Trigger -Action
Spring -Loaded Clips

PRESS TRIGGER
TO OPEN

RELEASE TO GRIP

For Safety's Sake
use AVO Prodclips

Patent No. 748811

Safety first every time with these patented spring -
loaded AVO Prodclips.
Cleverly designed for use as insulated prods, they are
invaluable for reaching and holding test points which are
difficult of access.
Suitable for use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.

Post Free 15/- per pair

LTD AUZZE"ggIED: 92-96 VAUXHALL

VICtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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RESLOSOUND LTD

for the highest quality

sound reproduction

RIBBON & DYNAMIC
MICROPHONES

MtEDANCE

DPL 30 ohms CRL 30/50 ohms

DPM 250 and
600 ohms

CRM 250 and
600 ohms

DPH 30 ohms CRH 30/50 ohms
and high and high
impedance impcdance

* Produced with 26 years of specialised knowledge

(member 4/ the Derritron Group)

CYNANiiC
TYPE DP

Head only wlit),
baffle

RIBBON

TYPE CR

BEME TELECOMMUNICATIONS LTD

NEW TRANSISTOR

RADIO TELEPHONE

TYPE C502

(memcer of the Derruron Group)

 Power output 20 watts
 Average range over water 300 miles
 Five crystal -controlled channels
 3 Tunable wave bands, all with D/F

facility
 New design remote D/F aerial
 Simplified controls
 Unit construction-dimensions

I 2in x I2in x Tin

complete range of marine radio equipment
will be shown on STAND UM 34 International Boat Show

DERR ITRO ROUP
BEME TELECOMMUNICATIONS LTD  CHAPMAN ULTRASONICS LTD

DORAN INSTRUMENT CO. LTD L.S.B. COMPONENTS LTD RESLOSOUND LTD

Sales enquiries for all companies: 24 Upper Brook Street, London, W.1 Telephone Hyde Park 2291

Da16IWW



'4 WIRELESS WORLD JANUARY, 1961

o . for useful "Odds & Bobs"

" EDI-TAIL " Tape Splicer, a new and excel-
lent aid to clean splicing 10 6

" ANTEX " Miniature Soldering Iron, choice
of 5 replaceable bits I/25in. to 3/16in. LI 9 6

" M ULTICORE " Solder 6d., 2/6, 5/- & IS/ -
PHILIPS insulated screw -driver and Neon

tester 110/380 v. A.C. or D.C. 5 0

" EMICASE " Polystyrene transparent con-
tainers for tape storage:
Tin. 4 0
Stin. 3 6
Sin. 3 6

There9 always
someilaing new alt'.

tveabe
Webb's unrivalled stocks
cover everything from a
replacement stylus up-
wards. Attractive Hire
Purchase terms available.

" SAFEBLOC," a quick but safe means of
connecting to mains without a plug. Useful
for service and experiment

" AURIOL " Pick-up control and groove
locator, Standard model with fixed arm
Swivel arm model for auto changer and
awkward cabinets

" WALGAIN " Transistor pre -amp.; high
gain, low noise, MONO model L5. STEREO/
MONO

WEARITE Defluxer for depolarising heads of
ALL makes of tape recorders, reduces hiss
and background noise

W.B. "T.359" all inexpe, sive Sin. cone tweeter
unit, 9,000 gauss. Frequency response 3.000-
15,000 c.p.s.
P. Tax.

LI 17

E3 3

E3 16

6

0

8

£7 10 0

E2 10 0

El 4 10
8 5

LI 13 3
GRAMPIAN " DP4 " Dynamic Pficrephose.

Frequency response 50-15,000 c.p.s.
DP4/1_ 25 ohms impedance E7 1 1 0
DP4/M 600 ohms impedance E8 II 0
Swivel holder and base LI 8 6

WEBB'S RADIO
14 SOHO ST., OXFORD ST., LONDON, W.I.

Telephone . GERrard 2089
Shop hours:
9 a.m. to 5.30 p.m. (7 p.m. Thursday), 9 a.m. to 1 p.m. Saturdays.

MODEL 'E' SEMI - AUTOMATIC
COIL WINDING MACHINES
Model ' E ' is a new addition to the famous range of Eta
Coil Winding Machines. It will wind coils 6in. x 6in.
also may be arranged to wind Flat Resistance Strips up to
6in. long.
A large diameter Lead -screw gives the feed great accuracy
and runs in Ball -Races. The reverse is manual and only
One Gear needs changing for the alteration to feed.
A Heavy Duty Revolution Counter with Five Figures and
Reset.
The machine is heavily built and will wind much larger
wires if required. Price on application.

ETA TOOL CO. LTD.
29a WELFORD ROAD, LEICESTER

Phone: Leicester 56386 Grams: Leicester 86386.

THANSNRISE0

CONVERTERS
 High efficiency-over 80%
 One to 400 watts from 12 v. battery.
 50 or 400 cycles output  Small and compact

Existing or planned AC Mains equipment can be
operated from low voltage input. In many cases
Valradio Converters are small enough for
immediate adaption into existing instruments.

For full details contact:
VALRADIO LIMITED

Dept. WIVC  Browe/k Lane Peltham
Middle/4,x Feltham 4242

:,,,NialMgarraaMin,,M527affiLlx
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" STETTNER "
CERAMIC DISC & TUBULAR TRIMMERS

miniature and standard.
Sizes 7.5, 10, 12, 16 and 25 mm. dia.
Eminently suitable for Transistor
Radios and Printed Circuit applica-
tion. High quality and reliability-
low prices.

" STETTNER "
CERAMIC CAPACITORS
A very wide and comprehensive selec-
tion of CERAMIC CAPACITORS,
tubular and disc. LOW VOLTAGE
ceramic Capacitors for transistorised
circuits.

GANG

CONDENSERS
Available p,Att rns: Ari, AM/FM,
FM. 2- 7nd 3 -rang. Miniature Con-
densers for Transistor Radios. Strong
and reliable construction of best
materials.

SPECIAL TRIMMERS
Tubular -screw adjustment, mica di-
electric. Wide capacitance sweep,
e.g. 2/20 pF. 3/30 pF, 3/40 pF. 3/50
pF. AIR TRIMMER 2/20 pF mounted
on ceramic bass.

" NEUBERGER "
SUB -MINIATURE

LOW VOLTAGE

ELECTROLYTIC CAPACITORS
for D.C. applications, transistor circuitry
and printed circuit applications. 4.5 mm. dia.
MINIATURE ELECTROLYTIC CAP-
ACITORS for all the above applications
plus photo -flash equipment. D.C. range
from 3 v. to 385 v. Etched foil construction,
hermetically sealed in aluminium tubes,
fully tropical and compact. Temperature

range: standard -20° to +70°C, for more
stringent requirements, special
models for -40° to +85°C.
P.V.C. insulated or non -insulated.

PAPER

CAPACITORS
hermetically sealed in aluminium
tubes. CAPACITORS for discharge
lighting applications.
CAPACITORS for Motor Starting.
BOTH TYPES ARE SUITABLE FOR
OPERATING IN TEMPERATURES
OF UP TO +90°C WITH PEAK OF
+ 100°C.

STEATITE INSULATIONS LTD
31, GEORGE STREET, LOZELLS, BIRMINGHAM, 19
Telephone: NORthern 8357/8 Telegraphic Address: "Steatite -Birmingham, 19 "
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The
Supers
Soldering Iron
heats up from cold

in 0 seconds
Designed on an entirely

new principle, this light-

weight, versatile iron is

eminently suitable for

soldering operations in the

radio, television, electronic

and telecommunication

industries. For test bench

and maintenance work it is

by far the most efficient and

economical soldering

iron ever designed.

Activated by light thumb pressure on
the switch ring. When pressure is
released, current is automatically
switched off -thus greatly reducing
electricity consumption, wear on
copper bit and carbon element.

Can be used on 2.5 to 6.3 volt
supply (4 volt transformer
normally supplied) or from a
car battery.

More powerful than conventional
150 -watt irons: equally suitable
for light wiring work or
heavy soldering on
chassis.

Simple to operate; ideal for
precision work.

Requires minimum main-
tenance -at negligible cost;
shows lowest operating
costs over a period.

LIST PRICES

IRON 39/6

TRANSFORMER 3516

All prices and trade dis-
counts subject to revision

ENTHOVEN SOLDERS LTD.
(Industrial Equipment Division)
Sales Office & Works :
Upper Ordnance Wharf, Rocherhithe Street,
London, S.E.16. Tel.: BERmondsey 2014
Head Office :
Dominion Buildings, South Place, London, E.C.2. Tel.: MONarch 0391

Length, 10';
weight, .3i ozs.

For best results
with this iron

use ENTHOVEN

SUPERSPEED

CORED SOLDER

and ALUMINIUM

CORED SOLDER

-M. R. SUPPLIES, LTD .,

(Established 1935)
We offer only first-class material at the most attractive prices and with prompt de-
livery. Satisfaction assured. Prices nett.
SMALL GEARED MOTORS. In addition to our well-known range we can now offer
smaller open type S.P. units, 200/250 v. A.C., final speed either 6 or 12 r.p.m. (torque
appron. 6 lbs/ Size: 5in. long by 211n. by 'fin. with lin. shaft proi. Suitable for
display work and many industrial purposes. Either speed, only 89/6 (despatch 2/-).
MINIATURE COOLING FANS (200/250 v. A.C.) with open type induction motor,
310. by 21in. by Ili.. and 41n. 4 -bladed metal Impeller. Ideal for projector lamp
cooling and convector heaters, etc., 28/6 (despatch 2/-).
HIGH DUTY RECTIFIERS (S.T.C.) D.C. output 36 volts 15 amps, full -wave, 57/6
(d.. 3/-). Also 240 volts 5 amps.. £6'14/6 (den. 4/6).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 c/s. Fitted with
spindles for hours, minutes and seconds hands. Self-starting, central hole fining.
Dia. 211n., depth behind dial only lin. Very latest model With dust cover, 29/6
(despatch OB. Sets of three hands to at, in good style for 5/710. dial, 2/6 set, or
8/10in. dial. 316 set.
SYNCHRONOUS TIMER MOTORS (Sangamo). 2001250 v. 50 Os. Self-starting.
2I0. dia. by I fin. deep, 1 r.p.m., 1 r.p.h., and 12 r.p.h., any one 37:6 (des. 1/-). Also
high torque model (G.E.C.)6 r.p.m., 57/6 (des. 1/.). These are suitable for display
turntables.
SUPPLY METERS (Kilowatt-hour). 200/250 v. 50c/s. Usual 5 -laden dial reading
from 1100th Unit. Loading 5 amps. L.R. (quite suitable for 10 amps). These are
brand new, at zero. simple to instal, 36/6 (despatch 3/6).
OPERATION COUNTERS (mechanical). Continuous rotary action. counting up to
6,000 with 1/10th indicator. One rev. per digit, forward. and backwards counting.
Size. 311n. by 11.1n. sq.. 25 6 (despatch 1/-).
SYNCHRONOUS TIME SWITCHES. (Sanger.) for accurate pre-set awitching opera-
tions on 200/250 v. 50 els. Providing up to 3 on -off operations per 24 hours at any
chosen times, with day -omitting device (use optional). Capacity 20 amps. Com-
pactly housed 410. dla., 31.in. deep. With full instructions. f518/6 (despatch 2/61.
Also Smith's Relyon Twin-circait model, 20 -amp. switching. £7181- (des. 216).
EXTRACTOR FANS. A very popular line. Well -made unite at much lower than
normal prices. 200/250 v. A.C., induction motor, silent running, no interference.
With mounting frame and back grille, ready for easy installation. With 8in. impeller
(1010. overall dia.), 200 C.F.M., 25/5/, 10in. Impeller (1210. overall). 240 C.F.M.,
01,e5/132,-/)5. Also minor model, Sin. overall dia., 75 C.F.M., 24/12/6 (despatch any

COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable
any price. 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising
motor with flying bracket, foot control and switch, needle light with switch, belt,
etc., and Instructions for easy fining to ANY machine. TLe complete outfit still
£6/15/- (despatch 3/-).
SYNCHRONOUS TIMERS (by well-known British maker -brand new). Good news
for those who applied too late for first supply -a limited new delivery now available.
200/250 v. 50c/s. Providing any " on " period between 5 mins. and 8 hours, switching
" off " at the end of the set period. Made for electric cookers and suitable for many
other purposes -tape recorders, immersion heaters, etc. Capacity 25 amps., fitted
neon Indicator Housing bin. sq. by 31in.. FA/12/6 (despatch 3/-).

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone : MUSeum 2958)

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustrated

HIRE PURCHASE TERMS
Model Cash Deposit 12 Monthly 24 Monthly

No. Price Payments Payments
870 £33 18/12/- 82/618 2115/4
840 £55 £11 £3/18/10 £2/212
888A £110 £22 17/17/8 £41414
680X 1140 £28 21010/8 25/7/4

Carriage paid per passenger train.
The fabulous Model 880. Probably the world's most powerful production
model receiver, 21 valves, complete coverage, 500 Kcs. to 30.5 Mcs.
30 ranges. Price on application.
These sets are the choice of the discerning professional and amateur

users. Descriptive literature gladly forwarded.

The

Eddystone

Specialists

RADIO SERVICES LTD.
4 9/5 1 COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 LSTAB. 1935
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FERRANTI
MICROWAVE FERRITE COMPONENTS

FOR RADAR AND COMMUNICATIONS

Included in the range are :-

ISOLATORS

Peak Powers up to 2-4 MW.

Peak Powers up to I MW. at X -Band.

3 & 4 PORT CIRCULATORS,

SWITCHES AND MODULATORS

& 4 Port Circulators, Switches and Modulators,

for S -Band and X -Band Applications.

Write for further details to

FERRANTI LTD KING'S CROSS ROAD  DUNDEE Telephone: DUNDEE 87141
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MODEL LI0 HIGH FIDELITY 10 WATT
AMPLIFIER

WITH SEPARATE PRE -AMPLIFIER
Supplied complete Retail

only (i.e Main Price
Amplifier and Pre-amp)1 5 GNS.
Size of main amplifier 9in. x 7in. x Sin.,
Pre -amp. I lin. x 41in. x 21in. Front
Plate I2in. x 31in. Stoved Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 10Ib. Pre -amp. 31b. For 50/60
c.p.s. A.C. mains 200-230-250 v. or to
order for export.
The Following Outstanding Test Figures
include Pre -amplifier.
Sensitivity (for 10 watts)
L.P. 25 m.v.
78 r.p.m. 20 m.v.
Radio, 35 m.v.
Microphone, 2.5 m.v.
Input Impedance
All inputs 500k. Plus l0pfd.
Frequency Response
±2 d.b. 30-25,000 c.p.s.
Power Consumption
90 watts.
Maximum Power Output
In excess of 12 watts.
Negative Feedback
Total 32 d.b.

HARMONIC
DISTORTION
(Inc. Pre -amplifier)
0.09% measured at 10 watts.
Damping Factor 35
Bass Control
+9 d.b. to -9 d.b.
at 50 c.p.s.
Treble Control
+9 d.b. to -9 d.b.
at 12,000 c.p.s.
Hum Level
-70 d.b.
Filter
-7 d.b. at 9 KO.
-10 d.b. at 5 KO.

For HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! Also Available

TRADE AND EXPORT ENQUIRIES TO:

MULLARD VALVES:
EF86 (1); ECC83(2); EL84 (2);
EZ81(I).

OUTPUT MATCHINGS
For 3 ohm and 15 ohm L/Speak-
ers from high grade sectionally
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.

LINEAR PRODUCTS LTD.

The L45. A Compact High
Quality 4-5 watt amplifier.
Size approx. 7-5-51in. high. Sensitivity
is 28 millivolts so that the input socket
can be used for either microphone or
gram., tape, radio tuner, etc. B.V.A.
valves used are: ECC83, EL84, EZ80.
Controls are: Vol., Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3
ohm loudspeaker. Retail price £5/19/6.
THE LT4S TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm loud-
speaker and practically any make of
deck. Negative feedback equalization
adjustment by multi -position switch
for 31, 71 and 15in. per sec. Retail
price 12 gns.
DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
CONCHORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail 16 gns.
LSO 50 WATT AMPLIFIER. Size
approx. 13 x 9 x 7in. Sensitivity 25 m.v.
Outputs for 3 and 15 ohm speakers.
Retail price 19 gns.
L3/3 STEREOPHONIC AMPLI-
FIER. Sensitivity 150 m.v. Output 3
watts on each channel. Retail 7 gns.

ELECTRON WORKS,
ARMLEY, LEEDS.

Tel.: Leeds 63-0126
(3 lines)

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver or Aluminium, etc.

El ROOKES CRYSTALS LTD
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.

LASSELL STREET, GREENWICH, S.E.I0
Phone: Greenwich 1828

Grams : Xtals, London, S.E.10 Cables : Xtals, London

All good
(ohs use

11,adioopares
quality components

for design

development
and

prototype
work

Aigadielt- Radiospares components are
delivered absolutely "by return"
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hat is the difference... between 2dB and 18dB of treble

boost, according to these bright engineers at the G.E.C. Semiconductor Applications Laboratory.

Finding new applications for semiconductors, testing the number of new devices constantly

being added to the already extensive G.E.C. range, these scientists are part of a group

breaking new ground in electronics. The results of their work are available in the G.E.C.

Semiconductor Data Service, which keeps subscribers posted with technical information and

application reports on G.E.C. semiconductor devices. Ask for an application form.

IMSOSEMICONDUCTORS
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A GREAT EGEN ADVANCE

ANGLE
COMPONENT

AERIAL

ISOLATOR
EGEN have made possible aerial isolation
in one compact, robust component ! Look
at these features:

* Minimum space occupied inside chassis
* Easily installed
* Complete co -axiality
* Complete effective screening
* Minimum effect on matching of Aerial feeder to

receiver
* Insertion loss less than 0.3dB at 50 Mc/s.
* Multi -path resistors giving greater reliability
* All functional elements enclosed and protected

against damage
* No soldered joints
* Accepts standard 0.202 in. O.D. co -axial cable
* Component parts are not subjected to heat

from soldering iron

is

EGEN Type 364

1
Aerial Isolator

The illustration
shows the component

ig actual size.

r

Write now for full details to:

EGE ELECTRIC LTD

CHARFLEET INDUSTRIAL ESTATE  CANVEY ISLAND  ESSEX

W P S 57

TRANSFORMERS FOR
New Industrial Projects

that work to specification

First Time
provide a sound and satisfactory economy.

They can be obtained from: R. F. GILSON LTD.
who provide a first class service to manufacturers
in prototype design and small or medium scale

production of transformers and chokes for

Communications
Electronics

Instrumentation
Automation

Research
Etc. Etc.

If Transformers are your problem
R. F. GILSON LTD.Let I la St. Georges Road, Wimbledon, Solve it
S.W.19. WIM 5695

PATENT No.
829567

CECO

Vari-stat
THERMOSTATIC

SOLDERING IRON
INSTRUMENT SIZE

The thermostatic soldering iron
heats up very quickly (11 mins.)
but never overheats or corrodes,
and weighs only 41 oz. The
thermostat is easily adjusted to suit
the grade of solder and keeps the
temperature to within 15°C. It
incorporates a micro -switch giving
snap action on -off with minimum
electrical interference. All parts of
the instrument are interchangeable.

LIST PRICE 79/6
Manufactured by :

CARDROSS
ENGINEERING CO.LTD.

WOODYARD ROAD

DUMBARTON
Fi1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111T-.
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More ilflelinex'
in 1961

I.C.I. build new plant to produce
2,000 tons of `Melinex' film per year
IN

JANUARY 5961, a new `Melinex' polyester film
plant will start production at Dumfries with a

rated capacity of 2,000 tons/year. I.C.I., who are
the sole manufacturers of polyester film in this
country, have been selling `Melinex' for some
years. The demand has increased rapidly and
I.C.I. have been allowing imports of American
and Continental film to supplement their limited
production. The new plant will remove the neces-
sity for such imports.

More and more firms are appreciating the
outstanding properties of `Melinex' film. Its
unusual clarity and strength (both mechanical and
electrical) combined with its great dimensional
stability and resistance to heat and chemical
action, are improving a very wide range of pro-
ducts throughout industry.

Velinex'

Where `Melinex' film is now being used:
The Electrical Industry-in coils, capacitors,

cables, recording tapes and loudspeakers.
Drawing Offices-as a flexible, durable and

dimensionally stable drafting film.
Display-in metallised form for tinsel and as

coloured tapes and panelling.
The Book Trade-for protecting covers and as a

base for hot stamping foils.
Footwear & Leather goods-in metallised form

for shoes and fashion accessories.
The Food Industry-for improving the sales

appeal of goods and for 'boilable' packs.
The range of uses for this versatile film will

widen considerably in 1961. If you would like further
information or wish to discuss a possible application
for `Melinex' film, please write to I.C.I. Their Tech-
nical Service staff will be pleased to give advice and
technical assistance.

`Melinex' is the registered
trade mark for the polyethylene
terephthalate film manufactured by I.C.I.

IMPERIAL CHEMICAL INDUSTRIES LIMITED  LONDON  S.W.1
PME I
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WEYRAD P.50 TRANSISTOR COILS
AND I.F. TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/IAC M.W. OSCILLATOR COILS. For
I 76pF TUNING CONDENSER ......... PRICE 5'4d.
P50/2CC 1st and 2nd I.F. TRANSFORMER
470 Kc/s. OPERATION. " Q " = 150 PRICE 5'7d.

(2 REQUIRED)
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s
OPERATION. " Q " = 170 PRICE 610d.
RA2W L.W. and M.W. ROD AERIAL 6in. long,
flying -lead connections. For 208pF TUNING
CONDENSER PRICE 1216d.
LFTD2 DRIVER TRANSFORMER. Split Secon-
dary Type, semi -shrouded. With 6 connecting
tags PRICE 9'6d.

PCAI PRINTED CIRCUIT PANEL, 21 x 81in. ready drilled with component positions and references printed
on rear PRICE 9'6d.

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET PRICE 210d.

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET

A wide range of LAMPHOLDERS for
use in circuits up to 380v using NEON
and FLUORESCENT neon lamps or
low voltage filament lamps are

available.

* Full details and catalogues from :

NEOFLEX LTD.
123a NEASDEN LANE, LONDON, N.W.10

Tel: GLADSTONE 2718 & 4075

ear cos-rsvcND DELAY..e
With STEVENAGE RELAYS

Relay
Kit

7 COILS FROM 50011 TO
20 KR
8 LIGHT plus 8 HEAVY
DUTY SPRING SETS
with a full set of acces-
sories to enable you to
quickly bread -board
your relay circuitry.
Back up your prototype
work with fast delivery
for both small and large production runs
manufacturing facilities of Stevenage Relays.

STEVENAGE RELAYS LTD.
D.G.I. TYPE APPROVAL
NOW GRANTED FOR OUR
RANGE OF RELAYS
Certificate Hos. HIGH VOLTAGE 1178,
1179, LOW VOLTAGE 1287.

with the

4 A MEMBER OF TOE

~teat
GROUP OF COMPANIES

GUNNELS WOOD ROAD  STEVENAGE  HERTS.
Telephone: Stevenage 981. Telex: 82159 Sanders, Stev.

Ask for further details of our full range of Relays and Relay Kits
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s111-1/Mac-

THE CVH RANGE
Advance constant voltage transformers are available in the
CVH range with low harmonic distortion in the output wave-
form, ideal for use with precision equipment sensitive to
power frequency harmonics, and also with all equipment
requiring a constant voltage sinusoidal input.
In most applications the harmonic distortion present in the
output waveform will not exceed 3%. Under the most un-
favourable conditions this figure will not rise substantially
above 5%. When used with a rectifier to provide a d.c. supply,
the characteristics of the system are identical to the normal
mains source and particularly close regulation of the output is
obtained.

Type IMP V Range 0/PVr.m.s. Watts p.f. Net Price
in U.K.

CVH60A 190-260 50 ,..., 240 60 1.00 £10 10
CVH125A 190-260 50 ,.., 240 125 1.00 £17 0
CVH420A 190-260 50 - 240 420 1.00 £37 0
CVH750A 190-260 50 - 240 750 1.00 £68 0
CVH1500A 190-260 50 - 240 1,500 1.00 £99 0
CVH3000A 190-260 50 - 240 3,000 1.00 f185 0
CVH6000A 190-260 50 ,..., 240 6,000 1.00 £355 0

Full derails in Folder Ml available on itfUtft

givante COMPONENTS LIMITED

MAINS STABILIZATION DIVISION
ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE: HAINAULT 4444

Y ildVante

VOLSTAT
 CONTINUOUS AND AUTOMATIC

STABILIZATION

 RAPID RESPONSE TIME

 CURRENT LIMITING CHARACTERISTIC

 COMPACT DESIGN

 NO MOVING PARTS

 NO ROUTINE MAINTENANCE
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I LEVELL I TRANSISTOR R.C. OSCILLATORS

 1.5 c/s to 150 kc/s
Continuous coverage in 5 ranges

 LOW DISTORTION
Less than 0.1% at 1 kc/s

 OUTPUT 2.5 V. INTO 600 OHMS
Continuous control down to 250 µV

 CONSTANT AMPLITUDE
Within 1% over whole range

 NO SLOW WARM-UP DRIFT
Stable after initial 30 seconds

 NO MAINS HUM
Supply battery life of 400 hours

Type TG150

(without meter) 2 7 (illustrated)s tTrGa tl e5d°)M 3 6

41411/4 WhtantS
tatir,1

OtC11.1.wrOit Tr1et Tek Pax

"S Tf" / 413

LEVELL ELECTRONICS LTD.
10-12, St. ALBANS RD., BARNET, HERTS.

Telephone Barnet 5028

bRa

ACOS 111 -LIGHT PICK-UP
Designed to play records at down-
ward pressures within the elastic
limit of the disc material. No
permanent deformation of the
record takes place under these
conditions and record wear is not
measurable.

Range: 20-20,000 cis.f 3 dbs. Teaching
down to 1.5 grammes.
Complete with Mono
head. 37 gm. Stereo
head

1 on. extra.

GOODMANS
AL/ 120

A complete 13 watt three-way high
fidelity loudspeaker system, com-
prising a precision built 121n. unit
co -axially mounted mid -range
radiator and pressure driven AP
unit, providing performance from
35-20,000 cis. Power handling
Capacity 15 watts. Size: 24in.
wide, Min. deep, 141in. high.

Price n91101,

LEAK "STEREO 20"
POWER AMPLIFIER

11 WATTS. PER CHANNEL
£30.9.0

LEAK "POINT ONE"

STEREO PRE -AMPLIFIER

A comprehensive Pre -amp. for Stereo
Control. £21.
(Also ' Varlslope ' Stereo at £25).

FULLY ILLUSTRATED HI-FI CATALOGUE 6d. POST FREE

BERRY'
25 HIGH HOLBORN, LONDON, W.C.1 HOL. 6231/2

HARD

GOLD

PLATING

24 Carat Fine Gold
Sel-Rex Bright Gold
Johnson Matthey Gold
Autronex Acid Gold
Antimony Doped Gold
Karatclad Acid Gold
Technic Gold

PRECIOUS METAL DEPOSITORS LTD.
HEARSALL LANE, COVENTRY Tel: Coy 73159
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e lay

By virtue of their unique, patented, stainless -steel movement, G -V Thermal
Relays are unsurpassed for accuracy, reliability and environmental char-
acteristics. They are small and light, entirely inorganic, bi-metal free, and
precision engineered to the highest standards. Their behaviour is completely
predictable under all conditions.

Applications Time delay, voltage and current sensing,
wattage regulation, flashers, pulse generators

Ranges Hermetically -sealed and adjustable, sealed

and factory set, unsealed with dust cover

Mechanical Plug-in and solder -in, B7G and octal, printed
circuit, sub -miniature; weight # to li ozs.

Time Delays .2 to 500 seconds

Heaters .5 to 230 V. D.C. or A.G., 2 to 6 W.

Repeatability Precision types to ±I%

Differential Sensing relays to ±I%

Temperature Fully compensated -65° to -I- I25°C

Exposure Sealed types meet all applicable specifications.
Unaffected by position and altitude

Types suitable for up to 20g 2,000 c/s

Special models can repeat delay immediately
after completion of previous cycle

Vibration

Instant Reset

PRICES FROM 62/6 EACH

In applications ranging from missiles to domestic appliances. G -V Relays
serve the electronics industry, and are the first choice-whether it Is

quality or economy that counts. Already, by many manufacturers, they are
specified as standard.

COVENTRY CONTROLS LTD.
GODIVA HOUSE ALLESLEY OLD ROAD

COVENTRY
Telephone: COVENTRY 72055 A.I.D. and A.R.B. APPROVED

r"4"474,

en
thfctAit

rK 4to rata.
Airtarn _,
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If you are searching the horizon for something out of the ordinary in the

way of transistors, it may not be as far away as you imagine. There's a whole

new galaxy of Ediswan Mazda Industrial

constantly increasing. We'll be

pleased to send you detailed
specifications of those that meet

the requirements of the job you

have in mind if_you will send us

details on your letterheading.

E D yAS TAN

SEMICONDUCTORS

transistors, and the number is

This could be it!
One of the important additions to our
range is the XB121 germanium pnp alloy
transistor with a 105 volt collector break-
down and punch through voltage rating for
high voltage low power switching and
control applications.

Associated Electrical Industries Limited
Radio & Electronic Components Division

Semiconductor Department,155 Charing Cross Road, London W.C.2
Tel; GERrard 9797. Telegrams: Sieswan Wescent London

CaLCIVI5
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We can

get you out

of a series of

stabiliser

problems

with this
Here is our new low impedance double triode, the
6080 WA. In the first place, you save space with these
two valves in one envelope. In the second place, here is
a really fine, special quality double triode, the result
of our 40 years of experience in manufacturing valves
of all kinds. Full information on all Series Stabilisers,
including the 6080 WA is available, as well as a detailed
report on the design of Series Stabiliser circuits.

Please write to:

G.E.C. valve
6080 WA

Maximum anode voltage 250V

Maximum cathode current 2 x 125mA

ra 280+2800

The full range of
series stabilisers cover these powers:

80 mA at 250V to 1.5A at 2kV

THE M -O VALVE CO LTD
BROOK GREEN HAMMERSMITH LONDON W6
A Subsidiary of The General E'ectric Co Ltd
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USE

AN

ACOS

MICROPHONE

DON'

CU THE

TOP OFF
A tape recorder is only as good as its microphone.

If you cut a top note off in the mike, you can't

blame the recorder if the note isn't there.

If there's distortion at the start, there'll be

a din in the end. Give your recorder a fair chance.

Give it a balanced, wide -frequency input. Give it

a good microphone. Give it an Acos microphone.

also
O  ARE ADOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS TEL : WALTHAM CROSS 25206 (London subscribers please chat WS 25206)

MIC 39

A crystal hand microphone of
exceptionally attractive
appearance. Extended fre-
quency response ; noise -free
cable and die-cast liner to
minimise hum and ensure
excellent signal-to-noise ratio.
Available with table -stands
and floor stand adaptor.
U.K. Retail price 3 gns.
Other Acos microphones
include the famous fold -away
MIC 40 (35/-) the MIC 28
Lapel Microphone (50/-) and a
superb new stereo microphone
(6.6.o)
Acos microphones are standard
equipment with most British
high -quality tape recorders.
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Aspects of design
This is the thirtieth of a series of special features dealing with advanced problems in
circuit design to be published by The Ediswan Mazda Applications Laboratory. We will
be pleased to deal with any questions arising from this or other articles, the thirty-first of
which will appear in the February 1961 issue.

The performance of television IF stages is governed to a great
extent by considerations of stability, and it is possible to design
such stages with the highest gam consistent with adequate
stability by careful choice of decoupling capacitors. Although
the method to be described is not directly applicable to every
type of IF amplifier design, the underlying principles are useful
and will therefore be dealt with in some detail.

INPUT CONDUCTANCE
The input conductance of an IF amplifier stage is profoundly

influenced by admittance in the cathode circuit and to a smaller
extent by regeneration from g2. For typical values found in
a sound IF stage, the cathode admittance produces an input
conductance Gin - g -k-,B" where gk is the cathode current
mutual conductance and Bkk and Bk are susceptances from
grid to cathode and cathode to chassis respectively. By using a
sufficiently large value of cathode bypass capacitance Ck the
cathode admittance might be expected to approach infinity at
television IF, but in practice the inductance of the internal
connection from the cathode itself to the cathode pin on the valve
button cannot be bypassed, and results in degeneration, equiva-
lent to some finite value of input conductance. All Ediswan
Mazda television IF valves, including the 6F23, 6F24 and 6F25,
have the cathode brought out to two separate pins on the valve
button, and if these are strapped externally the unavoidable
un-bypassed inductance is effectively halved, resulting in reduced
degeneration.

There is, however, another way of reducing the degeneration,
for whereas an inductive cathode load produces degeneration, a
capacitive load produces regeneration (i.e. in the above expression
G1,, becomes negative). By reducing the value of Ck from that
required to fully bypass the cathode resistor, the degeneration
due to the unavoidable cathode lead inductance is opposed by
the regeneration due to Ck, and for a particular value of Ck
the two effects cancel, giving zero input conductance. The
unwanted inductance has been " tuned out " by Ck. Further
reduction in Ck provides a net regeneration; thus by varying
Ck, a whole range of positive and negative input conductances
can be provided. This can be seen in Fig. 1 which shows both
the case of a single cathode connection (curve a) and strapped
cathode connection (curve b) for the 6F24. The effect of strapping
the cathode is to shift the curve along the Ck axis so that a larger
value of Ck is required to give the same input conductance.

300

200

100
q.

0

- 100

-200

separate k
connect ion

cl

single k
connection

(a

000
2000

Ck pF

stropped k
b) connection

4000

F/G. I

The fact that some regeneration may be provided by the
cathode circuit does not necessarily mean that the stage will
oscillate; this will only occur if the negative input conductance
due to the cathode circuit exceeds in magnitude the conductance
of the external grid circuit.

From the curves (a) and (b) in Fig. 1 it can be seen that the
input conductance depends rather critically upon the value of
Ck. However, by using the separate cathode connection, in
which the earthy end of the grid tuned circuit is decoupled to
one cathode pin whilst the other cathode pin is reserved for the
cathode components, the input conductance is controlled prin-

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London, W.C.2

Tel: GERrard 9797.. Grams: Sieswan. Westcent. London

30
CHOICE OF
DECOUPLING
COMPONENTS
for
TELEVISION
IF STAGES

cipally by feedback via gz and this circuit has been found to
provide a more gradual control of input conductance with change
in the value of Ck. This is shown in curve (c) of Fig. 1.

NEUTRALISATION
An earlier article in the series " Aspects of Design " (No. 14

" Wireless World " September, 1959) described how the un-
wanted feedback from output to input of an IF stage may be
neutralised by means of a bridge circuit. Exact neutralisation
by adjusting the neutralising component to suit each receiver will
enable very high gain to be achieved, but individual adjustment
is not usually possible in production receivers, so that in practice
a fixed neutralising component must be used and a certain mis-
neutralisation accepted.

The effect of errors in neutralising can be determined directly
by plotting IF gain against the value of the neutralising com-
ponent. The result of varying the neutralising component
(in this case a capacitor common to the anode and gz circuit of
a 6F24 sound IF (38 Mcis) amplifier) is shown in Fig. 2. The
correct value of C,, corresponds to the minimum of each curve,
and in this case is 1200pF. The separate cathode connection
circuit has been used here. Increasing the value of Ck lowers the
input conductance and increases the IF gain, but at the same time
it makes the choice of C k very critical.

25
0501.1 AT i 0 N
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00
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2505

700 1000
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F/G. 2

1500 2000

CHOICE OF C. AND Ck
It is obvious that in the choice of Ck and Ck a compromise

must be made between high gain and security against instability
and it is perhaps easier to choose the most suitable values if the
information in Fig. 2 is redrawn in the form shown in Fig. 3,
where the parameter is the error in the neutralising capacitor Cu.
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It will be seen that it is advantageous to keep the error as
low as possible by using ± 10% tolerance capacitors for Ck
and Ck. Stable Hi -k ceramic types are now available which can
be recommended for this application. An allowance must be
made for the spread of valve parameters and circuit strays. These
can be regarded as having the same effect on the circuit as widen-
ing the tolerance of the neutralising component Ck and cathode
component Ck, and the final choice of suitable values of Ck and
Ck must be made with this in mind.

For the Ediswan Mazda frame grid 6F24 used in a typical
sound IF circuit, suitable values of Ck and Ck are:-

C = 1200 pF f 10%
Ck = 470 pF f 10%

These values may require adjustment to suit individual circuit
design and layout.
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NEW VERY HIGH SLOPE SCREENED HF PENTODE
EDISWAN MAZDA 6F24

The 6F24 has a slope of 15 mA/V at 10 mA anode current
and a high " Figure of Merit," both results achieved by incor-
porating the new frame grid technique. This new screened
HF Pentode enables improved performance to be obtained
as an IF amplifier in a.c. or a.c./d.c. television receivers.

Heater Voltage (volts) V k 6.3
Heater Current (amps) In 0.3

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings
Anode Dissipation (watts) pal max) 2.5*
Screen Dissipation (watts) peso max) 0.8*
Anode Voltage (volts) Va(max) 250
Screen Voltage (volts) Vg21 max) 250
Heater to Cathode Voltage (volts rms) V ft -k( .i.x)rms 150t
Control Grid to Cathode

Resistance (megohms) Rgi-kf m ax) 0.6$
*With grid to cathode resistance not exceeding 10 kfl.
tFrom cathode to higher potential heater pin.
*With p.( ...} ---- 2 W; psi( maxi = 0.5 W; and assuming a
common anode and screen decoupling resistance

<2.2 1(11 ±10%.
Inter -Electrode Capacitances (pF)§
Input Capacitance
Output Capacitance
Grid 1 to Anode
Grid 1 to Grid 3
Grid 1 to Grid 2
Grid 1 to Cathode
Grid 2 to Anode
Grid 3 to Anode

§Measured in fully shielded socket, without can.

CI n 8.8
c051 2.6
Cgt- a 0.006
Cgl-g3 0.1
Cgl-g2 2.0
Cgl-k 6.2
Cgs- a 0.15
Cg3- a 0.47

TYPICAL OPERATION
Anode Voltage (volts) V ,,. 170
Screen Voltage (volts) Vo. 170
Self Bias Resistance (ohms) Rk 150
Anode Current (mA) I. 10
Screen Current (mA) Ig2 2.7
Mutual Conductance (mA/V) g ai 15
Inner Amplification Factor (gi to gs) Agl-g2 65
Equivalent Grid Noise Resistance (ohms) RR 370
Input Loss at 38 Mcis (Pins 1 and 3

strapped) (kr1) rgi-k) w) 8.5
Working Input Capacity** Measured

at 38 Mcis (pF) Cinf w) 13.7
Change in Input Capacity produced by

biasing valve to cut-off. Measured
at 38 Mcis (pF) 4Cin( W) 3.4

Figure of Meritt t (Valve only) (Mc/s) 375
Effective Figure of Merit (Valve and

Circuit) (Mc/s) 220
**Inter -electrode capacity with holder capacity balanced

out.

tt Given by gm x 103see "Aspects of Design" No. 1 for
A/cin( w) c.ut

further details. (Wireless World July 1958.)

Base: B9A (Noval) Mounting Position: Unrestricted

O O 93

On p0
92

C) 09 2
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VIEW OF FREE END

Maximum Dimensions (mm)
Overall Length
Seated Height
Diameter

h h

56
49
22.2

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road. London, W.C.2

Tel: GERrard 9797. Grams: Sieswan, Westcent. London

Tentative Characteristic Curves of Edis wan Mazda Valve Type 6F24
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a
IMMO

VelltOSOOK
until you've
seen the

AITIROB

TYPE 294

Admission by ticket only
on January 16th - 20th
MONDAY  THURSDAY 10 A,M. - 7 P.M.
FRIDAY 10 A,M. - 5 P.M.

\.s..N

/10
It7

AIRMEC
EXHIBITION N,

(DENISON HOUSE)

A \ \\\



106 WIRELESS WORLD JANUARY, 1961

Some of the actual equipment supplied with our
courses.

4 NEWPRACT/CAL WAY
of UNDERSTAND/NO
RADIO  TELEVISION  ELECTRONICS
Including: Transistors ; VHF/FM ; Hi - Fi equipment ; Computers ; Servo - meths ; Test Instruments
Photo - electrics ; Nucleonics ; etc.

fok... Your Career ... Your Own Business ... An Absorbing Hobby ...
Radiostructor-an organisation specialising in electronic training systems-offers a new self -instructional
method using specially designed equipment on a " do-it-yourself " basis.
You learn by building actual equipment with the big kits of components which we send you. You advance
by simple steps, performing a whole series of interesting and instructive experiments-with no complicated
mathematics! Instructional manuals employ the latest techniques for showing the full story of electronics
in a practical and interesting way-in fact, you really have fun whilst learning!
Fill in the coipon below, for full particulars:-

RADIOSTRUCTOR
LEADS THE WORLD
IN ELECTRONICS TRAINING

POST NOW
To RADIOSTRUCTOR (Dept. G66),

READING, BERKS.

Please send brochure, without obligation, to:-

 Name

Address

............................. ......       

 BLOCK CAPITALS PLEASE

(W, do no, 'mplov voresentoCves)
31/12/60

NM MI MINI =I 10111 NM OM MINI 111111
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Radiotelephones by ATE-a vital service for isolated communities

In situations
like this...

TYPE 800
ATE Radiotelephones are used by indus-
trial, mining, agricultural, ci vil and military
enterprises-and by research and survey
teams-in 60 countries.

This bungalow-located in the heart of one of
Malaya's largest rubber plantations-is the home
of the estate superintendent. Isolated by
many miles of dense jungle, he depends upon
modern, reliable methods of communications for
day-to-day administration, exchange of informa-
tion and security.
In situations like this, the new A.T.E. Type 800
equipment, which has been extensively tested
under arduous tropical conditions, can supply
the vital link. Latest in the A.T.E. single -channel,
V.H.F., Rural Radiotelephone range, the
versatile Type 800 can be linked direct to the
nearest telephone exchange to provide duplex
speech with full signalling and dialling facilities.
The most advanced of its kind, Type 800 has
already proved itself in service to be absolutely
reliable and efficient.

Extended frequency coverage over
V.H.F. and U.H.F. bands

New compact cabinet -type con-
struction with slide -in chassis for

easy access and maintenance

Plug-in test meter facilities

High or low power versions to suit
propagation conditions

Will work into any type of telephone
exchange with improved `outband'

tone signalling facilities.

Modern design conforming to
G.P.O. and D.O.T. specifications

If you would like to know more about this new mains -operated equipment, or its battery -operated counterpart, the "Country Set",
write for full details to your local representative . . . or send for bulletin REB.410111 to .

60 AUTOMATIC TELEPHONE & ELECTRIC CO. LTD
STROWGER HOUSE, 8 ARUNDEL STREET, LONDON, W.C.2. Telephone: TEMple Bar 9262

The spee/a/I:st know/edge of ATE is at your df.i.posa/-take advantage of
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Redifon

COMMUNICATIONS RECEIVER

From every point of view the Redifon R 145

upholds its world-wide reputation as the finest

communications receiver that has ever been

produced. Re -setting accuracy better than 1 kc.

and many other important features are included in

the outstanding specification of this superb

receiver. We shall be glad to supply you with

full details on request.

REDIFON LIMITED Communications Sales Division, Broomhill Road, London S.W.l8
Telephone : VANdyke 7281 A Manufacturing Company in the Rediffusion Group
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-Voittdon,
14c4/4" -ertuiPmfmt

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
12,1 inches of standard rack space by II inches deep. Weight 601b.

30/50 WATT AMPLIFIER
Gives 30 watts continuous signal and 50 watts peak Audio. With
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 watt.
It is available in our
standard steel case with
Baxendale tone controls
and up to 4 mixed inputs, which may be
microphones or equalised P.U.s to choice.

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.
4 -way mixers and 2 x 5 -way stereo mixers with
outputs for echo chambers, etc. Details on

request.

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 Baxendale 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 impedances 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 x 9iin. deep.

Price of standard model E49.

12 -WAY ELECTRONIC MIXER

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 Telegrams : " Vortexion, Wimble, London."
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For superior and reliable ferrite cores use FERRAMIC by

Plessey Ferramic components are already accepted for their reliability

and are produced by advanced techniques with rigid quality control.

As leading producers of ferrite components Plessey offer wide ranges of

pot cores and slugs, aerial rods and TV cores-together with any help

you may need on applications. A series of data sheets covering the range

of products is freely available on request.

!AND kRY, 1961

Plessey

* FERRAMIC is a registered trade mark

Components Group

CHEMICAL AND METALLURGICAL DIVISION
THE PLESSEY COMPANY LIMITED
Wood Burcote Way  Towcester  Northants
Telephone : Towcester 312/6

OVERSEAS SALES ORGANISATION: PLESSEY INTERNATIONAL LIMITED  ILFORD ESSEX  TELEPHONE: ILFORD 3040
TC20a



JANUARY, 1961 WIRELESS WORLD 111

I cloy isJon history was rncae at ',gni, at 10 p.m. to
be exact, when a 45 -second " live " Commercial was
Bashea across Euroe from race -track to the screens
of Britain's TV network within four hours of Stirling
Moss winning the Monaco Grand Prix.

A telephone interview with the winning driver was
recorded over land lines from Monte Carlo to the
A.B.C. Studios, while photographs were wired to Fleet
Street and rushed by motor -cycle to Teddington.

For permission to reproduce this picture of the editing
of the interview we are indebted to The Dunlop Rubber
Company Limited and Charles F. Higham Limited,
their Advertising Agents, and to A.B.C. Television
Limited, in whose Teddington Studios the photograph
was taken

Evidence in Camera
Of interest not only for its story, this picture has provided (quite unintentionally) striking evidence of the reputation
enjoyed by LEAK. It is a typical incident of the use of LEAK equipment by professional audio engineers in broad-
casting and recording studios throughout the world, who choose LEAK for quality of performance and reliability.
Does your installation measure up to these standards? If it does not, your LEAK Dealer can help you. The prices
of LEAK studio quality equipment are made possible only by world-wide sales.

The new LEAK Varislope Stereo pre -amplifier (ilustrated above) incorporates
facilities which make it the most comprehensive pre -amplifier presently
available. PRICE £25

We shall be pleased to send you a copy of Thomas Heinitz' review of this
"Remarkable new control unit for stereo" reprinted from "Records and
Recording."
Whether you are for Monaural or Stereo, LEAK equipment offers you the best
of either. These suggestions may help you.

IL IE A IK

Monaural Stereo
Varislope III Pre -Amplifier

TL!12 Plus Power Amplifier
Southdown Cabinet.

Total £55 13 0

Point One Stereo Pre -Amplifier
Stereo 20 Power Amplifier
Southdown Cabinet
Total £72 9 0

Ask your Dealer or write to us for brochures

the first name in High Fidelity

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3

Telephone: SHEpherds Bush 1173. Telegrams: SINUSOIDAL, EALUX, LONDON
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FERRANTI
TECHNICAL HANDBOOK

"feeee0-le
SEMICONDUCTOR DEVICES

Available on a subscription basis at a cost df £1. 0. 0. the Ferranti Technical

Handbook provides data on ratings, typical operating conditions, perform-

ance curves and physical details. It also provides information regarding the

physics, installation, cooling and protection circuitry for low current and

miscellaneous diodes, power rectifiers, switching diodes, voltage reference

diodes, voltage variable capacitors, low current transistors, power transistors

and photocells.

11.

EH HILL, cHADDERIOH
OLDHPH

LANCS.

FERRANTI LTD  GEM MILL  CHADDERTON  OLDHAM ' LANCS Tel: MAIn 6661. London Office: Tel. TEMple Bar 6666

FE 198
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Rectifier Bargains

Crystal Mike by Acos

Model 39/1, this is ideal for tape or genera.
amplifiers, complete with screened teed
39/6. plus poet.

I

Speaker Bargain

12in. Hi -fidelity loudspeaker. High flux.
Permanent magnet type with standard
3 ohm speech coil. Will handle up to 12
watts. Brand new by famous maker. Price
32/6, plus 3/6 post and insurance.

TV Workshop Aids
E.H.T. SEALER. Apply with soldering
iron, Stops corona discharge. etc. 2/6
per stick.
POLYTHENE TAPE. 21n x 10 thou. for
E.H.T. insulation up to 25 kV. 5,- per 12ft.
roll.
SPONGE STRIP. Lin. x tin. For sealing
or cushioning, 9d, per foot.
ANTI -STATIC SCREEN CLEANER, For
TV tubes and screens. Perspex or glass.
Delays accumulation of dust. 3/- per tube.
CELLULOSE CEMENT. Specially prepared
for radio gluing of metal, glass. ceramic
wood, fabrics, 416 Per tin.

Morganite Potentiometers
Single and 2 - gang
types available,
standard size with
good length
spindle, allnew andboned.
Single types. V- each.
values available: 6K,
10K, 25K. 50K. 100K,
250K. 1 meg., 2 meg.
Gang type, 31- each, valuer

at
a, able

5K±5K. 100K 1-100K, f meg. I meg.
2 meg. ± 2 meg.

Hi-Fi Snip Infinite Wall Baffle

Nicely
veneered
and pol-
ished. Comer
fittiug (at-
taches to pic-ture rail),
Takes up nofloor space.Gives reallyfantastic re-
sults with only
low -price 8 in.
speaker Fitting
for tweeter. Only 45/- each.
insurance 3/6.

carriage and

THIS MONTH'S
SNIP

Transistor Portable/Car Radio undoubtedly
one of the best superhet Transistor Bets
being offered in component form with printed
circuits and very easy to follow instructions
for alignment -service facilities should
you get into difficulties with construction or
alignment. Uses six first grade 'Cremators
giving a 500 MW push -pun output. full
tuning over medium and long waves from
internal ferrite aerial but with car aerial
attachment. Slow motion and line timing,

TRANSISTOR LOUDSPEAKER RADIOS
RESULTS GUARANTEED. Nottum,
can be more disappointing than to
find that despite care in making up,
your little radio lust will not work.
This is unlikely to happen with our
set but if it does, you may send it in
for service. we guarantee good results.

TWO MODELS
Pocket 4 uses three transistors and one
diode and has refinements for receiving
weak stations, price 5516.
Every set complete to last nut and
bolt, with proper case, tuning condenser and miniature loudspeaker.
Our sets do not need serials, also they may be built ea stages to car radio
output.
Pocket 5 uses 4 transistors approx. 3 times output with better tone, price 67/6.
Poet and insurance 2/6.

PHILIPS
TRANSCRIPTION
UNIT
Philips AG 2009 Record Player,
4 speed, ideal for the enthu-
siast. Pick-up arm wired for
stereo fine adjustment on all
four speed.. Continuously variable
pick-up weight (2.12 gnu.) Sup
plied with Philips Hi-Fi crystal typo
AG3019 for micro -groove and 78 r.p.m
Frequency response 30.15,000 Ms Pick nl

lifting and lowering device. Individual IN
balanced heavy turntable. Muting switch. Na
be used with any amplifier or radio set. Complete
with monaural pick-up £10/10/0 ergGas. deposit and 20 rortnightly Payments
of 10/, Available also with stereo head. diamond or sapphire stylus. Prices
on request.

THE TAYLOR METER
MODEL I27A

A pocket size meter but with a big scale and a
sensitivity of 20.000 Ohms per volt D.C.. there-
fore an ideal unit for television servicing -ro-
bustly made and complete with leads and plods -
20 ranges as follows:
D.C. current 60 micro -amps, to 1 amp.
D.C. voltages -0-1.000 volt in seven ranges
(25 KV with external probe, optional extra).
Volts A.C.-0.2,500 in six ranges.
Ohms- 0-20 meg. Ohm in three ranges (self -
controll ed) Self-contained 34 in. movement.
Priceym
payments

orl 112.1- deposit and 2:: fortnightly
Non-callers add 5/- carriage

and insurance.

COMPONENTS FOR TRANSISTOR SETS
Parts for " Practical Wireless " Pocket Transistor Radios available. Send
for lists
Sub -miniature Electrolytic'. 1 mid. 18v., 2.5 mfd. tiv., 4 mid. 6v.. 8 mfd
6v., 5 mfd. ld4e. 10 mfd. 9v. 25 mfd. Bv., 30 mid. 3v.. 50 mfd 3v..
200 mfd All L9 each.
Transistor Femte Rod Aerial with medium and long wave coils with circuit.
Price 7.6.
Oscillator Coil and set of 3 I.F.traneformers for tranaistor set with circuit.
Price 2316.
Midget Sin. P.M. Loudspeaker for transistor set. 3 ohm or 80 ohm coil.
Price 19!6.
Midget 208 pF + 176 pF two -gang Timing Condenser with trimmers.
I spindle drilled and tapped. Price 9/-, plus I" post.
Push -lull Output Transformers. for transistors 0078. etc. sub -miniature.
Price 919, plus it- post.
Push-pull Input Transformer to match above Output Transformer 818.
0.0005 mfd. Single Tuning Condenser. Solid di -electric lin spindle for
transistor w crystal or' 3,9: ditto with spindle tapped 9 BA. 4,-.
Transistors tested. Set oe sic for Superhet includes matched pair. Mullard
£311010. ditto ,Inliranded. 45/-4 suitable as mixers. gig each. Suitable
as I.F. amender, 81: suitable for R.F. and Resew circuits, gig: matched
pair. for Pahpiiii Ontput 16'- per nair High gain for single ended
output.. 743. ordinary white spot. 311; red spot. 316.
Resistors, miniature quarter watt type for transistor sets. All popular
valves. 5d. each.
Miniature ceramic condensers 8d. each.

Transistor Set Cabinet
Very modern cream cabinet. size
51 x 3 r If in. with chrome handle
tuning knob and scale. Price 7/8.
plus 1/6 postage and packing

INFRA RED HEATERS

Connecting Wire

P.V.C. covered in 100ft. coils --2/9 a col
or four coils different colours, 19/- post free

Selenium rectifier type 12, 500 v. A. i
half -wave, easily rebuilt into full wave or
multiple type. contains 30 35 mm. discs.
Price 8/6. plus I/6 poet. Type 13. 36 volt
9 amp. easily rebuilt into six full wave gig
charger rectifiers suitable for 6 or 12 volt FP.
batteries. 3 amps, contains 24 84 mm. discs.
Real bargains at 19/6, plus 1/6 post.

Band III ConvertersSuitable
Wales, Lon-
don, Midland.
North Scot-
land, etc., All
the parts, in-
cluding 2 EF80
valves coils.
fine tuner, con
trait control, condensers and reels tra s PA.

(Metal case available as an extra). Price
only 19/8. Plus 2/6 post and insurance. Data 11
free with parts or available separately, 1/6. Y. --
Please send two more kits, the one you seat .1
last week is performing magniticently.
We receive this sort of letter every day of the
week. eo if you have hesitated because you 11
thought our kits too cheap you need hesitate g
no longer.

Miniature
Microphone

American made. iiyn, c
type, real bargain at 2/6.
pl. 6d. postage.

Building A Scope?

...... . ,
ffin. ormilloscope tube. American made
type No. 3FP7, octal base 6.3 v. .6 amp,
heater, electrostatic deflection, brand
new and guaranteed, with circuit diagram
of mope, 15/. each, plus 1/6 post and
insurance.

TOP!
FREEZE

high flux elliptical speaker complete with Wrap our heater wire (blanket. wire) aroundfine 2 tone cabinet. Offered this mouth only1 and Instructions. 15/6 plus 2,6 post and insurance. the pipes in your loft, to prevent freeze -ups
Special Introductory price of 28119/6. Or marle.up heater. 52/2. plus 316 post and insurance- Complete blanket wire suitable for up to 50ft.
7/6 post and insurance. fully tested and guaranteed. of pipe 10/- post tree. With instructions.

These lateet type heaters are ideal for
bathroom. kitchen. bedroom. etc. They
are simple to make from our easy to
follow instructions --uses silica enclosed
elements designed for the correct infra -red ware -
length (3 microns). Price for 750 -watt element

ELECTRONIC PRECISION EQUIPMENT, LTD.
poet orders are deal. tv,th from Easbourne, so ror promo, a..ent;on please past your or,:ers of 66 Grove Road,

Eastbourne, marked Daoartment 2. Caller. may use any one of tns Companies belaw.

Electronics (Croydon) Ltd.,
266 London Road,

Croydon.
Phone: CRO 6558.

Half day, Wednesday

Electronics (Finsbury
Park), Ltd.,

29 Stroud Green Road,
Finsbury Park, N.4.

Phone: ARChway 1049
Half day, Thursday

Electronics (Manor Park) Ltd.
520 High Street North,

Manor Park, E.I2.
Phone: ILFord 1011

Electronics (Ruislip) Ltd.,
42-46 Windmill Hill,

Ruislip, Middx.
Phone: RUISLIP 5780

Half day, Thursday Half day, Wednesday



WIRELESS WORLD JANUARY, 1961

TH

PUBLISERVICt PARIS

IN PARIS
PORTE DE VERSAILLES

from 17th
to 21st
February,
1964

INTERNATIONAL

EXHIBITION

OF ELECTRONIC

COMPONENTS
the greatest
world meeting
in the field
of electronics.

FEDERATION NATIONALE DES
INDUSTRIES ELECTRONIQUES

23, rue de LObeck - Paris 16' -.Pas. 01,16

--..7111111=arn

SPONSORED :BY THE
FEDERATION NATIONALE DES
INDUSTRIES ELECTRONIQUES

INTERNATIONAL

SYMPOSIUM
ON

SEMI CONDUCTOR
DEVICES

1LUNESCO BUILDING - PARIS25, AVENUE DE SUFFREN
FROM 20TH TO 25TH
FEBRUARY, 1961.

and organized by the
Societe Francaise
des Electroniciens et des
Radio-Electriciens

AUTOMATIC CABLE TESTER

TYPE
LM.

104

Multicore Cables and Harnesses such as are used
extensively in aircraft, marine and similar installa-
tions can be easily checked for correctness of wiring
and conductor resistance by means of the Automatic
Cable Tester. With electrically operated special
switches automatic checking of Multicore Cables
up to 69 cores may be carried out at a rate much
faster than is normally possible by manual means.
Coupled to this is the absolute certainty that no
conductor is accidentally left out of the test. " SELF
TEST " means are included.

KENURE, HOLT ELECTRONICS LTD.

BOYN VALLEY ROAD, MAIDENHEAD

BERKSHIRE
Telephone Maidenhead 5331-2-3

Srampian DP4

brings out
the best
in any
recorder

Even themost"expensive recorder will only give its best perform-
ance if a good quality, reliable microphone is used.
In the DP4, with a uniform wide frequency response from
50 cis to 15,000 cis, Grampian have developed an outstanding,
moderately priced instrument which will please the most
exacting recordist.
The DP4 is equally suitable for Public Address, Broadcasting,
Call Systems, etc.
Output Levels-DP4/L low impedance -25 ohms 86 dB below
1 volt/dyne/CM'. DP4/M medium impedance -600 ohms
70 dB below 1 volt/dyne/CM'. DP4/1-1 high impedance -
50,000 ohms 52 dB below 1 volt/dyne/CM'.
Retail Price-DP4/L complete with connector and 18ft.
screened lead £7 11 0
(Medium or High Impedance models £1 extra)
A complete range of stands, swivel holders, etc., is available also.
A matching Unit (Type G7) can be supplied for adapting the
microphone for a Recorder having a different input impedance,
or when a long lead is required. Retail Price £3 5 0

Write or telephone for illustrated literature.

GRAMPIAN REPRODUCERS LIMITED
Hanworth Trading Estate, Feltham, Middlesex Feltham 2657
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'Jell,
roagrets

supreme in performance stability consistency

Years of research, still continuing, are behind the brilliant, versatile range of
Magloy magnets offered by Preformations Limited. Exceptional characteristics
are due to the use of special precipitation hardened alloys treated by the most
advanced methods known in magnet technology. The extensive manufacturing
resources of Europe's most up-to-date magnet foundry assure positive advantages
for all users. Applications are legion-Magloy magnets satisfy the most stringent
requirements in electronics, engineering and domestic equipment.

Preformations Limited offers a unique design engineering service and will under-
take the research necessary for the development of special magnets to meet specific
requirements. Write for the Magloy brochure-on company headed notepaper
please.

Preformations Limited
ONE OF THE Plessey GROUP OF COMPANIES

(MAGLOY) CAST PERMANENT MAGNETS

CHENEY MANOR  SWINDON  WILTS
Telephone SWINDON 6251  Telex 44-385

P.M.i
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P.O. TYPE 3000

UNISELECTORS
Supplied to
Specification
TWO to TEN BANK

THE MOST VERSATILE RELAY
AVAILABLE TODAY!

 Huth to speadica-
tion.

 Contacts 300mA. to
8 amps.

 Iniuiation up to 5
KV.

 Mechanical latches
htted tor pos.tive
holding, local or
remote manual
release.

 Quotations by re-
turn of post.

 Prototypes within
48 hours.

KEYSWITCHES
A REASONABLE RANGE KEPT

IN STOCK

Others delivered within a few days.

Also stocks of relays as follows :-
High Speed, polarised, miniature sealed
and open, A.C. for any voltage and P.O.
type 600 to specification.

ack (Welez
(DEPTW:) TUDOR PLACE , LONDON,
TELEPHONES:MUSEUM 7960 LAKIGHAM 4821

MINIATURE ELECTRIC BULBS

FROM 1V to 50V
IN SIZES FROM 4.5mm to 18mm DIAMETER

After nearly 30 years of specialising solely
in the production of Miniature Electric
Lamps, we have accumulated a store of
information that is freely available to the
Electronics Industry. You are invited to
write or phone us for any information you
may require about Miniature or Sub Mini-
ature Filament Lamps for use in existing

or new projects.
VITALITY BULBS LTD.

Neville Place, Wood Green, London, N.22. 'Phone: BOWes Park 0016

Not subject to Purchase Tax
(Carriage paid in U.K.)

Illustrated leaflet available

MANY

WIR

Ask

THE
MARSH
Tel.

London

MORE PEOPLE

C.
VITREOUS

EWO UN D

ARE USING

G.S.
ENAMELLED

RESISTORS

RCSC
Style

CGS
Style

Rating in watts
Range

RCSC Commer-
cial

-
RWV4-1
RWV4-K
RWV4-L

VPFI
VPF4
VPFIO
VPFI4

1.5
3

4.5
6

2
4

10
14

0.50 to sKse/
0.50 to iskci
10 to 68K0
i SI to 100k0

R.C.S.C. Type Approved, 1012 to 100KO.

 100% test and inspection.

 Continuous batch sampling to R.C.S.111.

 Guaranteed reliability.

 Competitively priced.

for price lists

C.O.S. RESISTANCE co. LTD
LANE, GOSPORT STREET, LYMINGTON HANTS.

Lymington 2811

Office: 30 Clarendon Rd., Harrow, Middx. Tel. Harrow 4147

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUT/OT TRANSFORMERS (Secondaries for 3.75 and 15 ohms)
T.44. 5-10 amp. ultra linear. 8,1100 ohm. 43% tappings 30i-. PIP. 2/,
T.I82. 5-10 amp. and Osram 912. 6.800 ohm. 20% tappings. P/P.
T.100. 5-10 amp. LOW loading. 8,000 ohm. 281-. P/P. 21-.
T.142. 7 watt stereo amp.. 9,000 ohm. 20% tappings, 28/, P/P.
T.140. 3 watt amp. type A tape amp., 3 watt stereo, 5,000 ohm. 121-. P/P. 1/6.

MAINS TRANSFORMERS (Primaries 240-220-2.00: 0-10 v. 50 els.)
T.55 5-10 amp. and tuner. 300-0-300 v.. 120 mA. 8.3 v. 2.5 a., 6T., 6.3 v. 2.5 a.,
6.3 v. 1 a.. 32/-. PIP. 216.
T.513. 5-10 amp. 300-0-300 v. 100 mA, 6.3 v. 2.5 a., cT. 6.3 v. 1 a., 27/, P/P. 2/8.
T.101. Two 5-10 amp. Low loading. 300-0-300 v., 150 mA, 6.3 Y. 4 a., eT.. 6.3 v.
1 a., 34/-. P/F, 249.
T.143, 7 watt stereo 250.0-250 v., 150 mA, 6.3 v. 4 a. cT., 6.3 v. 1 a., 331-, PM. 2/9.
T.141. 3 watt 300-0-300 v.. 60 mA, 6.3 v. 1 a., cT., 8.3 v. 1 a., 22/-. PIP. 3/-.
T.183. 2 watt stereo 250-0.250 v., 80 mA, 6.3 v. 2 a. CT.. 6.3 v. 1 a., 25/.. P/P. 2/6.
T.A. Trace. and Rectifier. 270 v. D.C. 100 mA, 6.3 v, cT., 3 a., 32/-. PIP. 2/..
T.B. Trans. and Rectifier. 270 v. D.C. 60 mA. 8.3 v. cT., 2 a., 251-. P/P. 21,
MI transformers fully guaranteed, all shrouded fully except T140 and TB. Write
for one fully illustrated catalogue, with all data.
SPECIAL OFFERS T44 and T55. T143 and two T142's, 82/-. PIP. 3/8 on both.
Nullird's 1 itest Publication detailing the complete range, "CIRCUITS FOR AUDIO
AMPLIFIERS," 816. P/P.
SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portslade,Sussex

LOUDSPEAKER UNITS
Model 121 12" HD UNIT
Dia. over lugs 12lin.: Overall depth 61in.;
Power handling 20 watts R.M.S.; Voice coil
dia. 2in.; Hug density 12,000 gauss; Total
flux 160,000 lines; Main resonance 20,35
c.o.s.; Frequency response 15-5,600 c.p.s.
Input impedance 15 ohms.
Fitted with curvilinear cone, form plastic
surrocnd and extra long voice coil ta v Lich
rermils large amplitude movements without
har.nonie distortion. Recommended for use as
single speaker for any heavy duty requirement
such as public address or tome cinema or as
bass unit in multi -speaker system. Suitable
for use in all types of re.tex enclosure born
loading or open baffle mounting. £9.

Model 121 A
As above but with aluminium wire voice coil
giving improved transient response and useful
range extended up to 10,000 c.o.s. 9 gus.

MODEL 301 H.F. UNIT
Overall dia. 3in; Overall depth lf in.; Power
handling 15 watts; Instantaneous Peak; Voice
coil dia. fie; Flux density 17,000 gauss; Fre-
quency response 1,500-18,000 c.o.s.; Input im-
pedance 8-15 ohms.
A pressure type high frequency loudspeaker.
Hennes high note portion of 15 watts of music.
Res:tons, is level over range, 2,000 to 14,000
c.o.s. beyond which there is gradual roll -off
giving natal range of 1,500 to 18,000 c.p.s.
The special hardened aluminium diaphragm with
unique loading system gives clean distortionless
output at all frequencies in Its range which is
comtiletely free of resonances or colorations.
Will extend range of any existing, speaker system
and greatly increase transient response and
"realism ". £3/ 15 /-.

Not subject to Purchase Tax
(Carriage paid in U.K.)

Illustrated leaflet available

FANE ACOUSTICS LIMITED
BATLEY YORKSHIRE
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BO 0 NTO N Hewlett-Packard Subsidiary
Radio Corporation

Precision Test and Measuring Instruments- Specified World -Wide for Quality and Dependability

Cl Meters -

Type
260 AP
190 AP

Freq. Range
50 KC to 50 MC
20 to 260 MC

Q Range
10 to 625
5 to 1200

Tuning Cap. Range
30 to 460 001
7.5 to 100 yid

Q Accuracy
5% to 30 MC 
7°f, to 100 MC

Price
£ 349.-.-
.E. 359.-.-

Q Comparators
Type
265 A

Freq. Range
200 KC to 70 MC

0 Range
30 to 500

L Range
0.15 ph to 15 mh

C Range
5 mut to .01 if

R Range
50001 to 20 MI.,

Price
f. 326. -.-

FM -AM Signal
Generators

Type
202 E
202 G
225 AP

Freq. Range
54 to 216 MC
195 to 270 MC
10 to 500 MC

Output Range
0.1 //V to 0.2 V
0.1 µV to 0.2 V
0.1 0V to 0.1 V

FM Mod.
0 to 240 KC
0 to 240 KC
0 to 60 KC

AM Mod.
0 to 50%
0 to 100%
0 to 30%

Price
£ 461. -.-
S.: 451.-.-
£388.-.-

Sweep Signal
Generators

Type
240 AP

Freq. Range
4.5 to 120 MC

Output Range
1 µV to 0.3 V Sweep
1 µV to 0.1 V CW & AM

Sweep Range
±1°/o to ±30%
of center freq.

AM Mod.
30/0

Markers
crystal
and pip.

Price
£ 746.-.-

Transistor Test Set

RX Meters

Type
275 A

a -Range
0.100 to 0.9999

0 -Range
7 to 200

H Range

0.30 to 30000

Price
£ 383.-.-

Type
250 A

Freq. Range
500 KC to 250 MC

12 Range

1512 to 100 0000

C Range
0 to 20 PP1

L Range
0.001 ph to 100 mh

Price
.E. 625.-.-

Signal Generator
Calibrators

Type
245 C
245 D

Freq. Range
500 KC to 1000 MC
500 KC to 1000 MC

Calibrated Input
0.025, 0.05, 0.1 V
0.025, 0.05, 0.1 V

Calibrated Output
5, 10 or 20 pV
0.5, 1.0 or 2.0 µV

./0 AM Range
10 100%
10-100°/e

Price
I 160.-.-
S. 158._._

Univerters
Type
207 EP
207 GP
203B

Freq. Range
100 KC to 55 MC
100 KC to 55 MC
100 KC to 25 MC

Output Range
1 pV to 0.1 V
1 0V to 0.1 V
1 µV to 0.1 V

FM Mod.
0 to 240 KC
0 to 240 KC
0 to 15 MC

AM Mod.
0 to 50%
0 to 100'1/4
303/4

Accessory to
202 E
202 G
240 AP

Price
f. 177.-.-
£ 214.-.-
£173.-.-

BRC Precision Test Equipment is engineered and man-
ufactured to the highest standards of the industry -
standards that have made the BRC trademark a recog-
nised symbol of precision and dependability throughout
the world.

Prices delivered U. K. exclusive of duty where payable.
Continuous progress in design may affect the above
specifications which are therefore subject to change
without notice. For information, technical sales and engi-
neering help, or a demonstration please write or call

Hewlett-Packard S.A.
Geneva (Switzerland) Rue du Vieux-Billard 1, Tel. (022) 26 43 36
Exclusive Distributor for United Kingdom:

LIVINGSTON LABORATORIES LTD.
RETCAR STREET, LONDON, N. 19
Telephone: ARChway 6251 HPSA - 8 - 412

leads the way
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MEDIUM
LONG AND

SHORT WAVE

SEVEN TRANSISTOR
SUPERHET

* PRE -BUILT UNITS *
-THE NEW EASY WAY TO BUILD A RADIO-
 Press Button Short, Medium and Long Wave Cod Pack

OC170 OSC/Mixer staged. Printed Circuit. Pre -aligned and
tested. 90/3. P.P. 1/6

 Printed Circuit IF Strip, 2-0C169, Pre -aligned and Tested.
92/6. P.P. 1/6.

 One watt 4 -Transistor Amplifier. Printed Circuit.
92/6. P.P. 1/6.

 8in. Ferrite aerial with coils, 12/6. 176pF-176pF Tuner for
above, 9/6.

FULLY ILLUSTRATED BOOKLET SHOWING
INTERCONNECTION OF ABOVE 2/6

CRYSTAL
MICROPHONES

(I) ACOS 39-I STICK MICRO-
PHONE WITH STAND AND
SCREENED LEAD, 39/6, P. & P. 1/6

(2) ACOS 40 DESK MICROPHONE
WITH FOLDAWAY STAND AND
SCREENED LEAD, 19/6, P. & P. 1/6

(3) ACOS 45 (ILLUSTRATED) NEW
STYLE HAND MICROPHONE WITH
SCREENED LEAD, VERY SENSITIVE,

29/6, P. & P. 1/6

 SPECIAL OFFER 
6 EDISWAN TRAN-
SISTORS AND TWO

DIODES

 SPECIAL OFFER 
6 MULLARD TRAN-
SISTORS AND TWO

DIODES
1-XA102 1-0C44
2-XA101 ONLY 2-0C45 ONLY
1-XBIO3
2-XCIOI

57/6 1-0071
2-0072 62/6

and PER SET and PER SET
2 Diodes P.P. 1/-. 2-0A81 P.P. 1/..

MATCHED SETS FOR HIGH SENSITIVITY

9.72 M/s IF STRIP
 2-EF92 Valves
 3-EF91 Valves 32/6

1/6
 I-EB9 I Valve

BRAND NEW WITH DIAGRAM

"STEREO
3-D"

STEREO RECORD PLAYER
AMPLIFIER

New high -gain circuit with full tone,
balance and volume controls. Can be
used with all types of records as well as
stereo.

* 2 WATTS PEAK PER CHANNEL
* ECC83; 2-ECL82 VALVES
* MAINS 110/250V A.G.

Complete with speaker .05.7.6
sockets, calibrated dials, etc. 6.1

BUILT and TESTED P.P. 2/-
** COLLARO 4 -SPEED STEREO

AUTO -CHANGER, ideal for use
with above amplifier, 0/10/-, P.P. 3/6.
** 9 x 6in. large magnet Elac speaker,

for use with STEREO 3-D, 37/. pair.
P.P. 1/6.

PRACTICAL
TRANSISTOR CIRCUITS

No 2. 'GADGETSAMPLIFIERS
TRANSMITTERS

Now contains 40 Easy to
Build Transistor Circuits for
the home constructor with
diagrams and prices.

RECEIVERS
TEST UNITS
All transistor

3'6
POST
FREE

931A (27M1)
(CV 2696)

PHOTO MULTIPLIER
Brand new, original cartons.

60/- BP;Is e 2/-.
Also: Special purpose 931A-CV337

80/- each.
Base

each.

AMPLIFIER
As supplied in the well-known
Deccamatic III. Uses ECL82
valves, full range tone and volume Kci/6
controls. Size 81 x 34 x Sin. P.P. 2/6. JU
 IDEAL FOR PORTABLE RECORD

PLAYER 
8 x 6in. CELESTION SPEAKER
for use with above. 25/-. P.P. 1/,

QUARTZ
CRYSTALS
FOR
TRANSMITTING
RADIO
CONTROL
OSCILLATORS,
ETC.
Free List on
Request
ALL TYPES FOR
ALL PURPOSES

STANDARD AND
MINIATURE COMPONENTS

We stock the largest range of
components in the country for
the home constructor.

We Have
Your Item

in Stock

FREE LIST AND DATA ON
REQUEST.

TRANSISTORS

From

3'6
EACH

[SEND FOR NEW FREE LIST
WITH DATA AND USES
FULLY GUARANTEED
We can Supply a Tran-
sistor for Every Need !

VALVES

TRANSMITTING
RADIO AND TV
VALVES, TUBES
AND
INDUSTRIAL
TYPES.

NEW FREE LIST
ON REQUEST.

* A SMALL SELECTION FROM OUR RANGE OF EASY TO BUILD TRANSISTOR UNITS *
- DIAGRAMS 6d. EACH POST FREE -

HEARING AID
Three transistor transformer, coup-
led high gain circuit. Size
3 x 2 x lin., including mic. and
battery.
All parts with earphone. 79/6.
P.P. 1/-.

RF, IF and AUDIO TRACER
Handy test unit. Ideal for ser-
vicing all types of radios, etc.
Includes min. earphone, two tran-
sistors. Size 3 x 2 x tin. All
parts. 45/-. P.P. IL,

2 -WATT OUTPUT
AMPLIFIER

Single transformer coupled power
transistor. Ideal for added output
when using your portable in the
car. Works from 12 to 14 volt
supply.
All parts. 49/6. P.P. 2/-.

RADIO CONTROL RECEIVER
Four transistor transformer, coup-
led single channel. Size 3 x 2 x lin.
Weight 2 oz. Operates actuator,
etc. direct. Range approx. mile.
All parts (less battery). 89/6.
P.P. 1/6.

250mW OUTPUT AMPLIFIER
Two transistor push-pull output
stage. For use with Ranger -3
or similar. Includes Elac Sin.
speaker.
All parts with battery. 59/6.
P.P. 1/6.

3-12 MC/S CRYSTAL MARKER
Crystal controlled oscillator. Uses
fundamental crystals of FT243,
10X, R76, etc.
All parts (less crystal). 20/-.
P.P. 1/-.
Crystals from 5/-. See separate
list free on request.
Ideal for frequency check or BFO.

NEW LIGHT OPERATED
SWITCH

With two transistors and light
sensitive cell. Operates from 12
to 18 volts. Includes relay. Size
3 x 2 x ,'-in.
All parts. 29/6. P. P. 1/...
Ideal for car lights or alarm.

RF AND IF SIGNAL
GENERATOR

For alignment of all receivers.
Output 450 to 465 kc/s. Steps
up to 4 MO. Size 3 x 2 x sin.
All parts 22/6. P.P.I/..

AUDIO TEST GENERATOR
New design giving pure sine wave.
Approx. 112 c/s.
Ideal for bridges, modulator or
amplifier checker.
All parts. 24/, P.P. If-.

TELEPHONE PICK-UP
AMPLIFIER

Ideal for the busy office. No more
" holding on " and wasting time.
Four transistor push-pull circuit;
Sin. speaker. Attractive cabinet.
All parts with battery and tele-
phone coil. 92/6. P.P. 21-.

BUILT AND TESTED f5/10/..
P.P. 2/-.

LOW IMPEDANCE PRE -AMP
For coupling a low impedance mic.
or P.U. to a valve amplifier.
Works from 150 to 250 volts
D.C. taken from amplifier. HIGH
GAIN, NO HUM.
All parts 12/6. P.P. 1/-.

ALL PARTS IN STOCK FOR
" WEYRAD "

6 -TRANSISTOR SUPERHET
 FREE LIST ON REQUEST.

HENRY'S RADIO LTD.
HARROW ROAD, EDGWARE ROAD, PADDINGTON, LONDON, wa

Opposite Edgware Road Tube Station. PADdington 1008/9. OPEN MONDAY to SAT. 9-6. THURS. I o'clock

COMPLETE ILLUSTRATED
LEAFLET OF ALL HOME
CONSTRUCTION UNITS

FREE ON REQUEST.



JANUARY, 1961 WIRELESS WORLD 119

The "CONTESSA"
SPECIFICATION

425mW Push -Pull Output
 6 " Top Grade " Ediswan Transistors
 New Type Printed Circuit

with all Components Marked
 Full Medium and Long Wave Tuning
 High " Q " Internal Ferrite Aerial
 Car Radio Adaptation and AVC
 Slow Motion Fingertip Tuning
 " Hi-Fi " Quality Speaker
 Size 10 x 71 x 31in. Weight 4/lb.

All components available separately

ALL THE CONTINENTAL AND LOCAL
STATIONS AT YOUR FINGERTIPS

Call for Demonstration

RANGER -3

NEW 6-TRANSISTOR COMBINED PORTABLE/CAR RADIO

" First Class
in every
way ''

EQUALLY SENSITIVE ON MEDIUM
AND LONG WAVE BANDS

* STEP BY STEP FULLY ILLUSTRATED
INSTRUCTIONS

* ALL COMPONENTS GUARANTEED
* AFTER SALES SERVICE

1

Total Cost of all Components
El 1 .1 0.0 P.P. 3/6

including Cabinet, Battery, Transistors,
Car Radio, AVC and all necessary items.

* SIMPLE TO CONSTRUCT
* NO TECHNICAL KNOWLEDGE REQUIRED
* WORTH DOUBLE WHEN BUILT
* EXCELLENT RESULTS ANYWHERE

DESCRIPTIVE LEAFLET FREE ON REQUEST

1 PERSONAL
" POCKET RADIO

FULL TUNING OF MEDIUM WAVEBAND AND
AMATEUR TOP BAND (120 metres to 500 metres)

 LUXEMBOURG GUARANTEED
(where normally receivable)

* Full Station Separation
* Calibrated Dial
* Fingertip Control
* 6 Months' Battery Life
* Fitted Volume Control
* 3 High Gain Transistors
* Size 4,4 x 3 x Ilin

TOTAL COST with
Personal Earphone,

Battery Transistors. etc.

 NO EXTERNAL
AERIAL OR EARTH

 AFTER SALES SERVICE

79/6 P.P'1/6.
All parts sold separately

and guaranteed.

Full Instructions and Prices FREE On Request.
Continental as well as local stations-GUARANTEED!

ADDRESS

THE ig Fp

Full Medium and Long Wave
Tuning
* Printed circuit with all

components marked
* 6 MULLARD

TRANSISTORS
* Built-in Ferrite Aerial
* 150mW Output Push -Pull
* Quality 2iin Speaker
* Size Si x 3 x
All Parts Sold Separately
 Easy Construction
 Excellent Performance

FREE LEAFLET
WITH PRICES
ON REQUEST

6 -TRANSISTOR
POCKET SUPERHET

HENRY'S RADIO LTD.
ACKNOWLEDGED THE SPECIALISTS

TOTAL COST OF all
NECESSARY ITEMS

£9.19.6
No extras to buy

* TRANSISTORS
* QUARTZ CRYSTALS
* VALVES & TUBES

* MINIATURE &
* STANDARD
* COMPONENTS

A SHORT LIST FROM
OUR VAST STOCK

COSSOR "TRAVELLER'S FRIEND"
4 TRANSISTOR POCKET RADIO

Complete kit of parts to build this wonder-
ful set. Size 6 x 3} x pins. Weight
17 ozs. Printed circuit, ferrite aerial,
2in. speaker. Original price 18 gns.

£7-19-6 Complete P. & P. 2/6

"EASY SIX" PORTABLE TRANSISTOR
RADIO

Printed circuit, ferrite aerial, 5in. speaker,
push-pull output. Long and Medium
waves. Complete kit of parts.
£9-15-0 P. & P. 1/6

LABGEAR AUDIO POWER OUTPUT
METER

Build this wonderful meter in an evening.
Two ranges: 25 mW-1 W and 1 W to 10 W.
Accuracy 5%. Complete kit.
£2-19-6 P. & P. 2/ -

TAPE DECKS
COLLARO STUDIO TAPE TRANSCRIPTOR
3 motors, 3 speeds 14, 31, 7i. Push button
controls. LIST PRICE 16 GNS.
£12-19-6 P. & P. 3/6

TRANSISTORS
P.N.P. Junction types.

AUDIO, suitable for high gain and low freq.
amplifiers, and for output stages up to
250 milliwatts. Double spot-yellow and
green.

Each 5/-
R.F. suitable for medium and low freq.
oscillators, freq. changers and I.F. ampli-
fiers (1.5 to 8 Mc/s.). Double spot-yellow
and red.

Each 7/6
Typo TS1. Suitable for all audio applications.

Post 6d. Each 3/6
One dozen 36/- post free

Special prices quoted for large quantities.

AVANTIC STEREOPHONIC HI-FI AMPLIFIERS-
AT ALMOST HALF LIST PRICE WHILE EXISTING STOCKS LAST. BRAND NEW

IN MAKER'S CARTONS -100-250 VOLTS-SMALL DEPOSIT SECURES.
PL6/21 10 WATT MONAURAL AMPLIFIER AND
COMBINED PRE -AMPLIFIER CONTROL UNIT
5 Inputs. Site 14iin. wide, gin. deep, 4111. high.

19 GNS. CARRI:. PR
CE/6£29-8-0

SPA11 STEREO AMPLIFIER AND PRE-
AMPLIFIER

Twin 10 watts output, 3 -dimensional Monaural
reproduction by combining both channels, 3
inputs for each channel. Size 141in. wide, 4in.
high, 81in. deep. LIST PRICE 529-8-0

19 GNS. CARR. & INS. 7/6
STEP 11 STEREO PICK-UP PRE -AMPLIFIER

UNIT
Size 7/ x 4/ x 2 i.n. LIST PRICE £6-16-6

£4-19-6 CARR. & INS. 7/6

RECORD CHANGERS
B.S.R. U.A.8 complete with latest £6-19-6"tul-ti" cartridge
Stereo £7-19-6
COLLAR° CONQUEST 4 Speed auto

GARRARD RC120 4 Speed auto
COLLARO JUNIOR 4 Speed Single
Play Complete with Arm and P.U.

P. & P. 3/6.

£7-19-6
9 GNS.
£3-15-0

CRYSTAL DIODES
General Purpose GEX00, each 1/-, per doz. 9/-.
All other types in stock. All types of Sub min.
Condensors and Resistors. Send S.A.E. for our
List of All Components.

DL7-35
POWER

AMPLIFIER
54watt peak out-
put. Freq. re-
sponse 5 c/s-30
he's f OdB. Two
of these can be
used in conjunc-
tion with SP21/2
Pre -Amp. Con-

trol Unit for stereophonic reproduction. Size
141in. long, Din. wide, 81in. high.

£1 6-19-6 LIST
& INS.

PRICE12/6 531-10-0
CARR.

SPECIAL OFFER TO ALL OUR CUSTOMERS
Two DL7-35 Power Amplifiers and one SP21/2
Stereo Control Unit at a special 47 GNS.price of
Ideal for use in clubs, halls, public performances, etc.

SP21/2

STEREO PRE -AMPLIFIER CONTROL UNIT
Twin channel. Designed primarily for use with
two DL7 35 Power Amplifiers. Six inputs for
each channel. LIST PRICE 525-10-0

f16-1 9-6 CARR. & INS. 7/41

WIRECOMP ELECTRONICS
373 HARROW ROAD LONDON, W.9. TEL.: CUNNINGHAM 9530

Hours of business: 9 a.m. to 6 p.m. Open all day Saturday
Opus tc Paduington General Hospital. Buses 1138 & 36 pass the door.
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FOR VALVES AND SPARES FROM STOCK - RETURN POST

AZI 10/- ECC84 ...10/-
AZ31 10/- ECC85 ... 9/6
DAF96 8/- ECF80 ...12/-
DF96 8/- ECF82 _10/6
DK96 8/- ECH42 ... 9/6
DL96 8/- ECH8I 9/-
DM70 7/6 ECL80 ... 9/6
EABC80 9/- ECL82 ...I0/6
EAF42 9/6 EF4 I ... 9/6
EB9I 4/6 EF50 5/-
EBC33 6/9 EF5OSYL 7/-
E8C41 8/9 EF80 7/-
EBF80 9/9 EF85 7/-
EBF89 ... 9/6 EF86 12/6
ECC8I 8/- EF89 8/9
ECC82 7/6 EF9I 5/9
ECC83 9/- EF9 I (8VA) 9/-

EF92
EK32
EL32
EL33
EL4I
E L84
EL9 I
EM34
EM80
E M8 I
EY51
EY86
EZ40
EZ4I
EZBO

6/-,N78 ..I9/ I I U10 9/6 VR150/ 30 7/6 5Z4G ... 9/- 615M ... 6/6
7/- OZ4 5/6 U25 13/6 VU391MUI2/ 6A7 10/-,616 5/6
4/6 P61 3/6 U26 10/- 14) 8/9 6A8G 9/-l6.17G 6/6

14/- PCC84 . 8/6 U50 8/- Y63 7/6 6AK5 5/-16K7G . 4/-
9/- PCC85 . 11/6UAEC80 91- IA7GT .12/6 6AL5 4/-16K7M ... 6/9
9/- PCFBO 8/9 UAF42 ... 9/6 162 11/6 6AM5 7/616K8G ... 6/6
4/6 PCF82 _11/6 UbC4 I ... 8/6 IC5GT .12/6 6AM6 4/-6K7GT ... 5/9
9/6 PCL82 _11/6 UBC8I .11/4 I FiSGT 9/- 6AQ5 7/6 6K8GT .10/-
9/6 PCL83 -13/6 UBF80 . 9/- INS 10/6 6AT6 8/6 6L6G ... 8/-

10/6 PL36 _10 UCC84 10/11 IRS 7/6 68A6 ... 7/6 6L6M ... 9/6
... 9/6 PL81 ...I 1/- UCC85 ... 9/6 IS4 10/6 ,68E6 ... 7/6 6L18 11/6
...10/- PL82 ... 8/6 UCH42 ... 9/6 155 6/6 6BH6 ... 9/- 6N7GT 7/6
... 7/61PL83 ... 9/6 UCH8 I ... 9/6 1T4 5/6 6816 ... 9/- 6Q7G ... 7/6
... 7/6 PX25 -12/6 UCL82 ...I 1,6 3D6 5/- 6BW6 6Q7GT ... 9/6
... 7/- PY80 ... 7/6 UCL83 ...I3/6 3Q4 7/6 6C4 4/6 6SK7 ... 6/-

E Z8 I ... 7/- PY8I ... 8/6 UF85 ... 9/- 3Q5GT ... 9/6 6C5GT 6/6 6SL7GT 8/-
FW4j500 10/- PY82 ... 71- UF89 ... 9/-354 7/6 6C6 5/- 6SN7GT 7/6
GZ31 -. 11/6 PY83 ... 8/6 UL41 ... 9/-3V4 8/- 6D6 5/- 6SQ7 ... 9/3
HL23DD 8/6 PEN4VA 10/- UL84 ... 9/- 4DI 3/- 6CH6 8/6 6U4GT ... I 2/-

PEN25 6/- UU6 -101- 5R4GY ... 9/6 6F6G 7/- 6V6G ... 6/-
PEN45 101- UYIN -12/6 5U4G ... 6/- 6F6M 7/6 6V6GT ... 7/9PEN46 7/- UY4I ... 7/6 ..,

11/6 6F I 14/- 6X4 7/6KT61 -.13/6 PEN220A 4/- UY 85 ... 71- "'
K1 W61... 6/6 PENA4 12/6 VP23 .. 6/6 SY3G 8/- 6F15 ...I4/- 6X5G .. 7/-
MX40 . 12/6 TP25 10/- VRI05/30 81- 5Y3GT 7/6 615GT ... 5/- 6X5GT .. 7/-

HL42DD 10/-
KT2 5/-
KT33C 8/6

6/30L2 12/61 I2SL7 8/-
7136 I0/6 I2SM7GT 10/-
787 8/6 15D2 ... 7/9
7C5 8/- 25A6 9/-
7C6 8/- 25L6GT 10)-
7H7 8/- 25Z4 9/6
757 9/6 25Z5 11)-
754 8/6 25Z6 10/ -

OF I 12/6 30FLI ...I0/6
OPI3 -23/3 30L15 -23/3
2A6 5/- 30P4 ...15/-
2AH8 12/- 30PI2 -.12/6
2AT7 7/6 30PL I -.12/6
2AU7 8/- 35L6GT...10/-
2AX7 8/- 25Y5 9/9
2BA6 9/- 35Z4GT 8/-
28E6 9/- 42 81-

35ZSGT 9/-
2J7GT 10/6 SOL6GT 8/6
2K7GT 6/6 75 10/6
2K8GT 13/6 80 8/6
2K8M ...I3/- 142BT 3/6
2Q7GT 6/6 210DDT 4/6
2SK7 6/- 210VPT 3/6

SPECIAL MAINS DROPPER RE-
SISTORS
SMDI Philips 209U 6/3
SMD6 Ultra Twin 50 5/3
SMD7 Ultra Twin 50 5/3
SM015 Philips I4IU and

Stella STIO5U 5/3
SMD27 Pye Piper 6/9
SMD30 KB Rhapsody MPI5I/I 6/9
CLAROSTAT POTENTIO-
METERS FOR STEREOPHONIC
AMPLIFIERS, etc. 50K x 50K Log.,
100K x 100K Log., 500K x 500K A/Log.,
I Meg. x I Meg. Log., 250K x 250K
Log.. I Meg. x I Meg. Linear, 500K
x 500K Linear. All 6/6 each.
SWITCHES, WAVE CHANGE
SWITCHES ETC.
3 POLE, 4 WAY
4 POLE, 3 WAY
I POLE, 4 WAY
I POLE, 12 WAY
2 POLE, 6 WAY
4 POLE, 4 WAY
3 POLE, 3 WAY

3/- ea.
3/- ea.
2/- ea.
3/- ea.
3/- ea.
4/6 ea.
3/- ea.

3 POLE, 3 WAY, 3 BANK 2/3 ea.
BEST QUALITY RECORDING

TAPE
1,200ft. on 7in. spool 21/-
850ft. on S/in. spool 18/6
600ft. on 5in. spool 13/9
200ft. on 3' -,in. spool 5/3

COLLARO JUNIOR SINGLE 4 -
SPEED RECORD PLAYER UNIT
IN CREAM, COMPLETE WITH
PICK-UP FITTED TURNOVER,
CARTRIDGE. Special Price 75/ -
each. Post 3/6.
Garrard GC2 Crystal Cartridge.
Black moulded case complete with
Standard and LP styli. Price 15/6.

4BA TERMINALS, RED AND
BLACK, SUITABLE FOR BAT-
TERY CHARGERS, etc., 1/6 each.
PANL-air drying Paint Black Crackle
(Crystalline Black), 31- tin.
TUNING INDICATOR ESCUT-
CHEON SUITABLE FOR EM80
TYPE OF VALVES, 2/- each.

TELEVISION TUBES
REGUNNED, 12 MONTHS'

GUARANTEE
MW3I/74, i5/10/-; CRMI52B, E6;
MW36/24, E5/101-; CRMI41 L5/10/-;
CRMI23, f5/10/-; MW43/69, £6;
CRMI71, £6. Carriage and insurance
10/. extra. Allowance on old tube if
returned.
SVB MINIATURE M/C. L.S.
L.P. 45 F. I, -in. x /in. deep.
9,000 GAYS., Ferrite magnet, MAX
loading 2.3 watts. 25/,

METAL RECTIFIERS.
Alpha Range of Guaranteed
Bridge Rectifiers suitable for
Battery Chargers 6 and 12 volt
output:
2 amp. 7/-
4 amp. 12/6
3 amp. 10/-
5 amp. 14/6

Westinghouse LW9 Rectifier 250 v.,
250 mA. 19,6.
WB STENTORIAN HF1012 10
WATTS 95i- EACH.
8SR Monarch UA8, Record Changer
L6/19/6.

SCOTCH RECORDING TAPE
150/18, 7in. SPOOL 50/-.
" Wireless World " Radio Valve
Data Book 5/-.
TAYLOR MODEL 127A MULTI -
METER £10.
High Resistance Headphones 4000
ohms, 13/6.
REPANCO FS 3 FERRITE SLAB
AERIAL 7/6.
Multicore Savbit Solder 5/-.
HENLEY SOLON INSTRU-
MENT IRON, MODEL 625 24/-.
1.B. ' 0 ' Gang Condenser 365pf,

I gang 7/6.
BELLING -LEE DIPLEXER LI338
11/,
Output Transformer 5000/3 ohms,
60 mA. 5/9.
10in. ELAC LOUDSPEAKERS,
25/-.
Collaro Conquest, with Studio
Pick-up, L6/I9/6.
ACOS CRYSTAL STICK MIC-
ROPHONE 39,1, E1j19/6.
Deccamatic Amplifier with speaker
85/-.
BIB RECORDING TAPE
SPLICER 1816.
Mullard Circuits for Audio Amplifiers,
8/6
ELSTONE MULTI -RATIO OUT-
PUT TRANSFORMER 10 Watts
23/,
TSL Crystal ' Stick Microphone
MX3, 45/-.

CATALOGUE
Our 1961 catalogue is now available.
Please send 1/- in stamps for your
copy. Trade catalogue also available.
Please attach your business letter
heading.

TRF KIT COMPLETE E5/10/-.
Line Output Transformer for Pye
V4 etc., 55/2.
REPANCO ORR2 DUAL RANGE
COIL, WITH REACTION 4/,
1.B. SL8 Spin Wheel Drive Assembly
27/6.

J.B. SOLID DIELECTRIC CON -
LEN SERS, .0005 416 each.
Ion Traps Type 1T6, IT9, BCII, 5/6
each.

TCC VISCONOL CONDENSER
.001 20KV 101-.
Potentiometer SP5 for English Elec-
tric T40 etc.. 13/6.
ERIE 6 AND 10 WATT WIRE -
WOUND RESISTORS 2/- each.
Semi-Airspaced Co -Axial cable 6d.
yard.
SIGNAL LAMP FITTINGS,
RED, GREEN AND AMBER 2j3
each.
3 way line cord. .2A, 100 ohms per
foot, 1/9 yd.
DROPPER RESISTORS FOR
ULTRA TWIN SO, 5/3 each.
T.V. Electrolytic 100-200 mfd. 275 v.
7/6 each.
CAR RADIO AERIALS (TELE-
SCOPIC) 39/6 each.
Igranic type P50 lack Plugs 2/9 each.
OSMOR FERRITE ROD L & M
WAVE 12/9 each.
Repanco TT9 Interstage Transformer
12/6.

MINIATURE 1.F. TRANSFORM-
ERS, 465 Kcis 9j- pair.
Low Resistance Headphones 120
ohms 7/6 pair.
PLASTIC SPEAKER CABINETS
FOR Sin. UNIT, WHITE 15/,
Acos Mic 40, with folding stand 19/6
each.
PICKUP MATCHING TRANS-
FORMER BSR AF333 36/-.
Collaro Mark IV Tape Transcriptor
E17/19/6.
CELESTION 2Iin. SQUARE
LOUDSPEAKER 26/8.
Rectifier RM4, 250 v., 275 mA. 18/6.
MICROPHONE TRANSFORM-
ER 100-I RATIO 12/-.
Repanco Mini 3, 3 Transistor Kit
E7/10/-.

GARRARD TA MARK II, SINGLE
PLAYER E8/10/-.

GELOSO 9010 TELEPHONE
ADAPTOR 45/-.
El ac 8in. x 5in. Loudspeaker 25/6.
PIFCO ALL -IN -ONE RADIO
METER 32/6.
Repanco TT 10 Push -Pull Output
Transformer 12/6.
LINECORD 3 WAY .3A, 60
OHM PER FOOT, 1/9 yard.
4in. Square Tweeters, Elac or Plessey,
12/6.

100 ASSORTED RESISTANCES
WATT 12/6 per 100.

Crystal Cartridge BSR Type TC8,
15/6 each.
DIODES: 0A81, GEX34, 0A70,
etc. 4/- each.

Plastic Tape Spool Emitape 3/ -
each.

CHARGER TRANSFORMERS
2V, 6V and 12V, 4A, 21/9.
Rectifiers, RM1, 5/9, RM3 7/3, MI 2/8.
I2in. HEAVY DUTY IS WATT
SPEAKER, 105/-.
BSR Monarch UA 14, in 2 tone grey,
LE1119/6.

ACOS DUST BUG FOR AUTO -
CHANGERS 23/4.
Baffle Speaker Cabinet, 8in. 21/6,
7in. x 4in. 19/6.
ACOS PICK-UP ARM TYPE
GP54, WITH CARTRIDGE 29/6.
1.B. SL15, FM/VHF Dial Kit 25/6.
3 PIN CONTINENTAL PLUG
AND SOCKET 4/9 pair.
Scotch " One Five Special " New 3in.
Reel 5/3.
DUBILIER SUPPRESSOR KIT.
IA. 5/6, 2A. 6/-, 3A. 6/6.
3 -WAVEBAND CONVERTOR.
Med., Long, Short. Using OC 170
Transistor. 4 pushbuttons. Wave -
change on/off switches. Overall size
3.4in. x 2.lin. x 1.8in. 90/3.
SET OF AERIAL COILS 91,
I.F. STRIP. 460 Kcis. I.F. amplifier.
Pair of 0C169 Transistors. Overall
size 3.5in. x I.5in. x I.5in. x lin. 92/6
Bin. x 3/8in. FERRITE ROD, 5/-.

1 WATT A.F. AMPLIFIER. 2-
OC71 Transistors direct coupled,
cascade drive into a matched pair of
OC74s in CLASS B Push-pull pro-
viding up to 1 watt undistributed
output from 5 MV to 1.5 Kohn.
Overall size 3in. x 2.2in. x l.2in.
92/6.

ALPHA
RADIO SUPPLY CO.
II II II I I

103 LEEDS TERRACE,
WINTOUN STREET

LEEDS 7

TERMS: Cash with order or C.O.D. Postage
and Packing charges extra, as follows: Orders
value 10,- add I'-; 20- add 1/6; 40/. add 2,-; a
add 3'- unless otherwise stated. Minimum
C.O.D. fee and postage 3,-.
For full terms of business see inside cover
of our catalogue.
Personal shoppers 9 a.m. to 5 p.m. Mon. to
Friday. Saturday 10 a.m. to I p.m.
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RCA AR88 RECEIVERS
One of the most renowned American Communications Receivers ever
manufactured. Widely used by all the Armed services to maintain
World-wide Communications and Monitoring Posts under all con-
ditions. Employs 14 valves, and has 6 switched overlapping wave
bands for complete coverage. Refinements include Mechanical
Band Spread with Logging Scale, Automatic or Manual Volume
Control. Automatic or Manual Noise Limiter. BFO with pitch control,
RE and AF Gain Controls, Variable HF Tone Control, Variable
Selectivity with Crystal Filter, Aerial Trimmer, Choice of Head-
phones or Speaker. Has internal mains power pack for nominal
115-230 volts A.C. In Black Crackled Case size 191in. W. x llin. H. x
19tin, D. Thoroughly reconditioned, immaculate in appearance, and
In perfect working order. " D " Model covers 500 kc/s-32 Mc/s, price
£45. " LF "Model covers 75-550 kc/s. and 1.5-30.5 Mc/s. Price ,0015
(add carriage 30/- and 50/- deposit on returnable transit case), 4"0
S.A.E. brings illustrated descriptive leaflet,

R1155 RECEIVERS
The famous Bombe' Command lteceivel known the world over
to be -upreme in .ts class. lovers 5 wave ranges: 18.5-7.5 Mets 7.5
-3.0 :11C/8. 1,500-000 kc/s., 500-200 kc/s., 200-75 kc/s. and is easily and
simply adapted for normal mains use. full details being supplied. All
sets thoroughly tested and in perfect working order before despatch,
and on denio:.stratlon rk callers. Fitted with latest type Super
Slow Motion tuning assembfy Have had some use, but are in
excellent condition. ONLY 29/19/6.
A.C, MAINS POWER PACK OUTPUT STAGE in black metal
case to match receiver enabling it to be operated immediately,
by Just plugging in, without any modification. Fitted with Sin.
P.M. speaker 26/10/, DEDUCT 10/- IF PURCHASING RE -
CEIVER AND POWER PACK TOGETHER.
Send S.A.E. for illustrated leaflet, or 1/3 for 14 -page booklet which
gives technical information, circuits, etc., and is supplied free with
each receiver. Add carriage 10/6 for Receiver, 5/- for Power Unit.

RCA 8in. P.M. SPEAKER In heavy black crackled metal
case, size Illin. x 11.11in. x Bin. Designed for use
with AR88 Receiver or any set with 3 ohms output.
BRAND NEW IN MAKER'S CARTONS ONLY
46/, (Poet 3/6).

UNIVERSAL VOLT -OHM-
MILLIAMETER

Reads A.C. and D.C.

V.H.F. RECEIVER TYPE 8.1392. A superb 15 -valve
superhei receive, covering 95-150 Mc/e. (2-3 Metres).
being fully tunable over that range, with provision for
Crystal Control. Has 2 stage. of B.F., 3 of I.F. BFO
AOC, etc. Fitted with lux. square meter for Oscillator

CANADIAN MOVING COIL PHONES. Low resistance
fitted ranee excluding chamois ear muffs. and loathe,

head -band. Lead terminates to Jack plugBRAND NEW. ONLY 1.9,6 (Pont I/6).and
Volts up to 1,000 in
5 ranges at 1,000
0.p.v., D.C. Current
(3 ranges) to 500 mA.
Resistance readings

and Audio Signal checking. Size Dim x 10in x 10in.
Used but in very good order thoroughiy au tested before
despatch Power supply required: 240-250 volts at 80covered

mA. and 6.3 volts at 4 amps. Complete with valves
circuit diagram ONLY 70/13 (carriage. etc. 10/6).

OSCILLOSCOPE No. 11 by Cossor. A First Grade L.F.
Oscilloscope incorporating a Hard Valve Time Base with
speeds of 1.3-40 milliseconds but easily converted fur a
few shillings to produce 3 up.s. to 30 Ws. Has High
Class Amplifier with Fine and Coarse Gam controls.

and Focus controls. X and Y shifts. A.C. mains
pack for 115 v. .230 v. nominal, fully fuse protected.
Employs 21in. Tube ACE it. Front panel Illin. x 71n.
for rack mounting, depth I2in., or can be used in Steel
Transit Case bench. Complete Modi

to 200 Kohms in
2 ranges. - Basic
movement 300mA
sensitivity. Easily
read open scale.
Dimensions 51in. X
31in. x 21in. Beauti- -
fully made, and fully

HIGH FREQUENCY A.C. VOLTMETER. A Scat -grade
moving iron instrument with gin. Mil tor Scale reading
up to 150 volts A.C. at 400 and 1,200-2,400 cycles. In
substantial oak case with removable lid, overall size
81in. x 81in. x biro. Recently made for the Au Min
nary by Everett Edgeambe Ltd. and In perfect order
Brand new and unused. ONLY Call-. Can also be
snap:led for 30 cycles use. either 0.150 volt. or 0-300
volts. same price.

on with suggested
fimtion data. BRAND NEW AND UNUSED. ONLY
$12/ 101. (carriage 15/-1.

guaranteed. Complete
with leads, rodsp and
nterna I bat- 59/6

POWER UNIT TYPE 3. Primary 200/250 volts AC.,
50 cycle.. Outputs of 250 volts 100 A. and 6.3 volts

CARRYING OASES, solid leather. SLIGHTLY USED.
Internal dimensions Stin. H. x 8110. W. x 41in. D.

eery. ONLY 4 amps Fitted double smoothing and 2 meters to read
H.T. current and voltage. For normal rack mounting for
bench me) having grey front panel. Size loin. x Tin

Fitted lock and key, and shoulder strap. Ideal for Test
Instrument, Camera and accessories, etc. ONLY 25i -

BRAND NEW. ONLY 79/6 (carriage 7/6).

(postage 2/-I. DOUBLE BEAM INTERCOM TELEPHONE SET. Two pairs of Brand

BC 342 RECEIVERS. A few only of these famous Ameri-
can sets covermg 1.15-18.0 Mc/s. in six bands. Internal
115 v. AC. Maim pack. A super receiver in first-class
condition and perfect working order. ONLY £25
(carriage 15/-).

0 S C I L L 0 S C 0 P E

New Headphones connected to Breast Microphones
with leads, etc.. in fitted carrying cases. Supplied with
41 volt battery, 10 yards twin flex, and full inetructrom
for connecting to make super intercom. ONLY 27/6.
(Post 3/61. Extra flex 3d. per yard.

HRO MAINS POWER UNITS. A.C. Input 115/230 volts,
Output D.C. (fully smoothed) 230 volts 75 mA.. and
6.3 volts 3.5 amps. Complete in black crackled case
ONLY 29,6.

TUBES
-r y pe CV 1596 equivalent to Cossor

10,000 OHMS PER VOLT TES This
latest Caby model la a handy pocket sized test,
51 x 3f x 2110. Reads low D C 1,0,111./CA at 10,000 ohms
per volt. up to 10.000 v. A.C. and D.C. at 4.000 o.p.v.
Resistance to 20 mega D.C. current to 250 milliamps

Decibels. Complete
12 -WAY SCREENED CABLE. In 10ft. lengths, fitted

Wireless Set.

09D as used in oscilloscopes by
Cossor (339 series). Hartley and

and also with Test Leads, Batteries
and LustructIon Book. ONLY £6110/-.

with plugs, originally made for No 19
UNUSED. ONLY 151- per lead. Erskine (13 series). Listed at 12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 volts

100 Size diameter.
P.M. SPEAKERS. 3in. 19/6, 6110. 17/6. 8in 21/-.
12in. 29/6.

L121101-.
at mills. 51 x 31in. Ideal for running
Radio and Electric Shaver etc., from car battery.

32/6.

SPRAGUE CONDENSERS. Metal cased wire ends. New.
Ml mid. 1,000 V. and .1 mid. 500 V. 7/6 per dozen.
Special quotes for quantities.

Our price 211ONLY1916 (carriage 5/6)

Brand new in makers' crates
MARCONI SIGNAL GENERATOR TF 1440/7. Coverage
83 ims.-2.5 Mois. and 8 Mcis.-70 Mc/s. Complete. and
in AS NEW CONDITION. ONLY 292,

HETERODYNE FREQUENCY
METERS TYPE LMI4

W11911 WAVEMETER
Crystal controlled heterodyne frequency meter covering
100 kaki to 20 610/a. in 8 switched bands and is virtually
the British BC221 Power requirements 2 v. L.T. and
40-60 volts H.T. Complete with Calibration Book.
Crystal, Operating Valves and full set of spares. BRAND
NEW IN ORIGINAL TRANSIT CASES. ONLY
£9/1916 (carriage 15/-).

AMPLIFIER N24

Frequency range 125-20,000 kcis. in '2 bands. This is the
United States Navy Model of the well-known BC.221
Frequency Meter, but has many additional features
which Increase its usefulness. Voltage stabilisation mr.
cults and Crystal control ensure extreme accuracy, and in
addition It is fitted with an Internal Modulation switch
to allow use as a Signal Generator. Size only 81in. x
8in. x 81ln. Full information on request.

METERS
F.S.D. SIZE AND TYPE PRICE

25 microamps D.C. 21in Prof. circular 69/6
50 microamps D.C. 21in. Flush circular 59/6
60 mioroamps D.C. 31in. Flush circular 80/-

100 microamps D.C. 21in. Flush circular 39/6
1 milliamp D.C. 21n. Plush square 22/6
1 milliamp D.C. 2110. Flush circular 30/-
I milliamp D.C. Win. Flush circular 25/-
1 milliamp D.C. 31In. Flush circular 50/-

200 milliamp D.C. 2110. Flush circular 12/6
.20 amps D.C. Iin. Proj. circular 7/6
40 amps. D.C. Iin. Proj. circular 7/6

5 amps D.C. Sin. Flush square 1216
300 volts A.C. 211n. Flush circular 25/-
500 volts A.C. 211n. Flush circular 25/-

',.

Utilises 4 valves, 1 each 5140, 6V60 6270, 6.150
and high quality components such as "C" Core Trans
formers and Block Paper Smoothing Condensers. A.C.
Mains Pack for nominal 110 x 230 volt. Provision for
600 ohms or High Impedance input. Output to 600
ohm Line. For normal use only requires changing Output
Transformer. Output approximately 4 watts Designed
for Standard Rack !daunting, having grey front panel
size 19in. x Tin. All connections to rear panel. front
having " Oo'Off " Switch Clam Control, Indicator
Light. Fuses and Valves Inspection Panel. BRAND
NEW IN MAKER'S PACKING. ONLY 24/9/13 (car-
range 10/6).

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS
(LONDON) LTD.

Radio Corner,138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937
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.



SELENIUM L.T. RECTIFIERS. Full
wave, bridge connected. 12/18 v. 1.5 A. 4/3;
12/18 v. 24 A. 6/9; 12/18 v. 4 A. 9/9; 12/18 v.
5 A. 12/6; 12/18 v. 6 A. 13/6; 24/36 v. I. A
12/6; 24/36 v. 4 A. 22/6; 24/36 v. 15 A. 62/6.
Please add postage.

L.T. TRANSFORMERS. For charging o
models. All 200/250 v. primaries. 3.5, 9 or 17.
I A. 9/9; 3.5, 9 or 17 v. 2 A. 14/3; 3.5, 9 or 17 v.
4 A. 16/6; 9 or 17 v. 6 A. 26/-; 3, 4, 5, 6, 8. 10, 12,
15, 18, 20, 24 or 30 v. 2 A. 18/6; 3, 4, 5, 6, 8, 10, 12,
15, 18, 20, 24 or 30 v. 4 A. 30/, PIP 1/3.

I Megohm I% WIREWOUND RESISTORS.
10/- per doz.

6 VOLT AC/DC BUZZERS. 3/6 ea. P/P 6d.

CV. 320. lin. C.R.T. 4 v. heater, 600-1 kv.
anode. Boxed, 19/6 ea. P/P 1/6.

1

MARCONI TF. 340 OUTPUT METERS.
Reconditioned, perfect order. E9/19/6 ea.
P/P 7/6.

MARCONI TF. 373 UNIVERSAL IMPED
ANCE BRIDGES. Reconditioned to maker'
spec. 0-100H., 0-100 mfd., 0-I megohm, 0-100
Q. each on 5 ranges at 1,000 c/s., L35 ea.

MARCONI TF. 329 " Q " METERS. Range
0 to 500 Q. Frequency 50 1(0 to 50 mc/s. Re-
conditioned to maker's spec., E65 ea.

CERAMIC SWITCHES. I pole 6 way, 2/6;
2 pole 3 way, 2/6; 4 pole 3 way, 2/6; 2 pole 12 way,
2B., 5/6; 3 pole 12 way, 3B., 7/6; 8 pole 5 way,
4B, 7/6. P/P extra.

DEAF -AID EARPIECES. ER.I00, 250 ohm
imp. 4/6; ER.250, 1,000 ohm imp. 7/6. P/P 6d.

PAINTON MINIATURE JONES PLUGS
AND SOCKETS. All new. 2 pin 2/6 pr.;
4 pin 3/6 pr.; 6 pin 4/- pr.; 8 pin 4/6 pr.; 12 pin
5/6 pr.; 18 pin 7/6 pr.; 24 pin 8/6 pr.; 33 pin
10/6 pr.

MINIATURE PYE COAXIAL PLUGS AND
SOCKETS. Available male or female cable, per
2/6 pr.

7.5 K.V.A. AUTO TRANSFORMERS.
115/230 volts. Brand new, boxed, ex-U.S.A.
E15 ea. Plus carr.

POST OFFICE TELEPHONE HANDSETS.
Standard type, 12/6 ea. P/P 1/6.

A.R. 88 WAVECHANGE SWITCHES. 8
banks, 6 positions, complete with all screens.
New, boxed, 17/6 ea. P/P 2/6.

AMERICAN HS -30 LIGHTWEIGHT HEAD-
SETS. Res. 50 ohms. Extremely high quality.
Brand new, 15/- pair. P/P 1/3.

AMERICAN SPRAGUE/MICAMOULD
CONDENSERS. Highest quality, .1 mfd., 500 v.
.01 mfd. 1,000 v. 6/- per doz. P/P 9d.

AMERICAN H.T. BATTERIES. Brand new
Tapped 90 v., 674 v., 45 v., 224 v., 5/- ea. P/P 1/6

PLESSEY
24 VOLT D.C. PUMPS

Self lubricating, capacity 60 g.p.h. at 30 lb./sq.
in. Will operate O.K. on 12 v. 4- BSP inlet/
outlet union. Only 15/6 ea. P/P 2/6.

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

4 LISLE STREET, LONDON, W.C.2

FIELD TELEPHONES
Ideal for all
intercom.
systems,
house,
office,
building
sites, etc.
Generator
bell ring-
ing, 2 line con-
nection. Sup-
plied complete
with batteries
and wooden carrying
case, fully tested. E4/19/6
pair. P/P 5/-.

TYPE F.

1,000 WATT MAINS ISOLATION
TRANSFORMERS

230 v. primary, 230 v. secondary. Ex -Ad-
miralty heavy-duty type. New boxed, a ea.
P/P 10/-.

R.1155 COMMUNICATION RECEIVERS
Standard Model B. Frequency coverage
75 kc/s to 1,500 kc/s and 3 mc/s to 18 mc/s
on 5 bands. New improved geared slow-
motion drive fitted. All receivers over-
hauled, aligned and tested. E8/19/6 ea.
P/P 7/6. Combined A.G. mains power pack
and audio output stage supplied 85/. extra.

BRAND NEW MEDRESCO HEARING
AIDS

Supplied fully tested and complete with ear-
piece, leads and battery pouch. Incorporates
3 sub -miniature valves and sensitive crystal
mic. Only 32/6 each. Batteries 5/- extra.
P /P 1/-.

BC.221 HETERODYNE FREQUENCY
METERS

125 kc/s to 20 mc/s. As new condition.
Supplied complete with valves and crystal
but no calibration charts. Only E14/10/- ea.
P /P 7/6.

FIELD TELEPHONES TYPE H. Ideal
for all intercom. systems. Generator bell
ringing, two line connection. Supplied com-
plete with batteries, ready to operate, 62/6
each, P/P 3/6.

SPARES KIT FOR CR.I00 RECEIVERS
Contains 15 valves: 2-U50, 2-DH63; 2-KT63.
2-X66; 7-KTW6I. Condenser and resistor packs
pots, toggle switch, output transformer, etc. Al
brand new, 59/6. P/P 3/6.

R.C.A. LOUDSPEAKERS
High -quality 3 ohm speaker housed in black
crackle metal case to match AR -88 or H.R.O.
receivers. Supplied brand new and boxed,
45/- ea. P/P 3/6.

COLLARD STUDIO TAPE TRANS-
SCRIPTORS

Latest 1960 model 3 speeds, 14, 3* or 74.
Fitted with 3 separate motors, digital counter,
press -button switching, provision for fitting
extra stereo head. Supplied brand new and
guaranteed complete with spare 7in. spool,
E12/10/- ea. P/P 3/6.

DON Mk. 5 FIELD TELEPHONES
Ideal for all intercom. systems. Buzzer
calling, 2 line connection. Housed in metal
carrying case. Supplied complete with
batteries, fully tested, 39/6 ea. P/P 3/6.

R.C.A. PLATE TRANSFORMERS
Primary 200/250 v. 50 cycles. Secondary
2,000/1,500/0/1,500/2,000 v. 500 milliamps
Supplied brand new and boxed, E6/10/- ea.
P/P 10/-.

PARMEKO TABLE TOP TRANSFOR-
MERS. Input 230 v. 50 c/s. Output 620/550/
375/0/375/550/620 v. 250 mA., 5 v. 3 amp,
5 v. 3 amp. Size 6? x x 51in. Brand new,
boxed, 45/- ea. P/P. 5/-.

12/24 v. D.C. MODEL MOTORS. Reversible
Brand new, 8/6 ea. P/P 1/-.

200/230 v. A.C. MAINS MOTORS. Made for
hair dryers. New, 12/6 ea. P/P 1/3.

E.M.I. SO : 1 MICROPHONE TRANSFOR-
MERS, 4/6 ea. P/P 1/-.

GERMANIUM DIODES. General purpose
type, 6d. ea. High quality type equivalent to
0A81, 2/- ea.

TRANSISTORS. Red spot, 3/6 ea. White
spot, 3/6 ea. Yellow/green, 4/6 ea. Red/yellow,
7/6 ea. P/P 3d.

2}i n.
3in.
3in.
4iin.
5in.
6fin.
Bin.

10i n.
I2in.
6 x 4in.
7 x 4in.
8 x 6in.

10 x 7in.
12 x 8in.
8 x

SPEAKER BARGAINS
Perdio
Perdio
Plessey
Rola
Plessey
Good mans
Plessey
Elac
R.A.
Plessey
Plessey wafer
Plessey
Rola
Plessey
Plessey
Good mans

3 ohm
15 ohm
5 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm

All brand new. Please add postage.

17/6
17/6
15/6
17/6
15/6
15/6
17/6
19/6
27/6
29/6
12/6
15/6
17/6
27/6
49/6
17/6

AMPHENAL 15 PIN UN ITERS. Brand new
3/6 pr., ditto 18 pin, 3/6 pr. P/P 6d.

4 POLE II WAY METER SWITCHES. 4
bank 6/6 ea. P/P 9d.

LEACH 12 v. DOUBLE POLE AERIAL
CHANGEOVER RELAYS. 7/6 ea. P/P I/-.
SOUND -POWERED TELEPHONE HAND-
SETS. lust connect with twin flex for complete
telephone system. No batteries required, 15/- ea.
P/P 1/6.

INSTRUMENT TRANSFORMERS. 0/2101
240 v. primary. Secondary 220 v. 8S mA and 6.3 v.
3.5 amps. New, 9/6 ea. P/P 1/3.

CONTACT -COOLED RECTIFIERS. 125 v.
85 mA 3/9; 250 v. 50 mA 5/6; 250 v. 85 mA 9/-;
250 v. 75 mA, full -wave bridge, 12/6. P/P 6d. ea.

HOOVER ROTARY TRANSFORMERS.
Input 12 v. D.C.; output 310/360 v. 30 mA. New,
boxed, 12/6 ea. P/P 1/3.

PORTABLE PRECISION VOLTMETERS
Brand new moving
iron instruments by
famous manufac-
turer. Housed in
polished teak case,
8in. mirror scale.
2 ranges, A.G.
or D.C. 0 to 160
v. or 0 to 320 v.
Accuracy with-
in 2%, E5/19/6
ea. P/P 3/6.

E.M.I. LOW VOLTAGE POWER SUPPLIES.
200/250 volt input. Output 6 volts 3 amp. D.C.
Fully smoothed. Compact chassis contains potted
transformer and choke, 2 electrolytics and metal
rectifier. Brand new, 35/- each. P/P 3/6.

HOURS OF BUSINESS: 9 a.m.-6 p.m. Thursday I p.m. Open all day Saturday. Please print name and address clearly.
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LOOK!THOUSANDS OF BARGAINS AVAILABLE WHICH WE ARE UNABLE TO
ADVERTISE IT IS WORTH YOUR WHILE TO PAY US A VISIT

BRAND NEW Boxed
100 MICROAMP

METERS. Standard
23in. flush panel mount-
ing. Scale calibrated
0-100 microamps. 42/6
each. P/P. 1/3.
Also available 3fin. panel
mounting 62/6 each.

MAINS PANEL NEON INDICATORS
Chrome escutcheon, flying lead connections.
Available red, green or clear, 3/6 each. P/P. 6d.

ALUMINIUM CHASSIS. 18 swg. four sided,
reinforced corners. All sizes 21in. deep. 6 x 4in,
3/6; 73 x 53in. 4/6; 10 x 7fin. 5/3; III x 7fin. 6/-;
131 x 9in. 6/9. Post extra.
PARMEKO MAINS TRANSFORMER. Fine
heavy duty job. Primary 0/110/230 volts. Sec.
350/0/350 volts 150 ma. 6.3 v. 4 amps, 5 volts 4
amps. New, boxed, 32/6. P/P. 2/-.
PRECISION WIREWOUND POTENTIO-
METERS. Linear crack, 33in. dia. Available
100 ohm, 500 ohm; 1k, 2.5k; 5k; 10k; 25k; 50k and
100k ohms. All 10/6 ea. P/P. 1/-.

750 WATT AUTO TRANSFORMERS.
Fine heavy Admiralty type. Tapped from
110 to 230 volts to give any spot voltage.
69/6 each. P/P. 5/-.

POTTED " C " CORE CHOKES. 16 H.
150 ma.; 20 H. 100 ma.; 16 H. 120 ma.; 20 H. 80
ma.; 100 H. 30 ma. All 10/6 ea. 5 H. 500 ma. 17/6
10 H. 500 ma. not potted, 25/- ea. Post extra
FERRANTI POTTED FILAMENT TRANS
FORMERS. Primaries tapped 200/250 volts
I. 6.3v. ct. 5.6 amp; 6.3v ct. 4.8 amp; 6.3v. ct
I amp.; 19/6 ea. 2. 6.3v. ct. 3.3 amp.;6.3 v. ct. 1

amp; 6.3v. ct. .9 amp; 6.3v. cc. 6 amp; 15/6 ea
P/P. 2/..
POST OFFICE JUMPER LEADS. Screened
twin lead fitted with two standard jack plugs,
3/- ea. P/P. 9d.

SIEMENS HIGH-SPEED RELAYS. 1700
+ 1700 ohm coils. Single pole changeover.
Miniature sealed type. New, boxed, 15/6
ea. P/P. 6d.

ROTARY TRANSFORMERS. 12 volt D.0
'nput. Output 250 volt 80 ma. 22/6 ea. Ditto
6 volt input, 22/6. P/P. 2/6.
CHOKE BARGAINS. 4H. 22.5 ma. 2/6; 5 H.
60 ma. 3/6; 5 H. 200 ma. 5/6; Collins 8 H. 100 ma.
8/6; Rich & Bundy 50 H. 120 ma. 12/6. Post extra.
HEAVY " C " CORE TRANSFORMERS.
230 volt primary. 725/700/675/0/675/700/i 25 volt
500 ma. 6.3 v. 6 amp. 6.3 v. I amp, 5 v 6 amp. New,
boxed, 72/6 ea. P/P.

FERRITE CORED LOOP AERIALS. Opera-
tive up to 2mc/s. New boxed, 22/6 ea. P/P. 2/6.
ADMIRALTY SLOW MOTION DRIVES.
180"', scaled 0 to 100. Fast and slow knob with
lock and also flick mechanism for setting to fixed
frequencies, new 7/6 ea. P/P. 1/3.

24 AMP. VARIAC TRANSFORMERS.
Primary 230 volts. Adjustable sec. from 185
to 250 volts. 24 amps, £12,110/ -each. P/P. 10/-.

" C " CORE POTTED L.T. TRANSFOR
MERS. Primaries all 230 volts.
I. 6.3 v. 3 amp. 6.3 v. 3 amp., 6.3 v. 3 amp., 6.3 v.
1.5 amp., 2I/- ea. P/P. 2/-.
2. 6.3 v. 5 amp., 6.3 v. 4 amp., 2 x 6 6.3 v., 3 amp.
6.3 v. 2 amp., 6.3 v. 1.5 amp., 6.3 v. I amp., 35/- ea.
P/P. 2/6.

VALVE VOLTMETERS No. 2. A labora-
tory instrument at a fraction of cost. Five
ranges A.C. and D.C. 1.5 v., 5 v., 15 v., 50 v.
and 150 volts. Operation 200/250 volts
A.G. Supplied as new, fully tested and com-
plete with internally mounted H.F. probe.
E17/10/- each. P/P. 10/-.

HIGH FIDELITY P.V.C. BASE RECORD-
ING TAPES

BARGAIN PRICES

Sin. spool 225ft. L.P.
6/, 5in. spool 600ft.
std. 12/-. 5in. spool
900ft. L.P. IV, 51in.
spool 1200ft. L.P. 19/6.
7in. spool 1200ft. std.
19/-. 7in. spool 1800ft.
L.P. 29/-.

SPARE PLASTIC SPOOLS, 51in. 2/3; 7in. 3/6.
New, Boxed, Guaranteed. Post extra.

HALLICRAFTER 6 VOLT VIBRATOR
POWER SUPPLIES. Magnificent units
housed in grey metal case and supplied with
all necessary connectors, etc. Made for
SX28, 527, S36 receivers, etc. Output 300
volts 170 ma., fully smoothed. Supplied new
boxed, 29/6 each. P/P. 3/6.

AVO SIGNAL GENERATORS. Fre-
quency coverage 95 kc/s. to 40 mc/s. Ideal for
all general radio work. Supplied fully tested
and checked. L7/19/6 each. Operation is
from 2 v. and 60 v. batteries but original
Avo mains units can be supplied at 19/6 ea.
P/P. 3/6.

FIELD TELEPHONES TYPES L.
Ideal for all intercom systems House, office
or building site. Generator bell ringing. Two
line connection. Supplied complete with
batteries, fully tested. As new, 59/6 ea.
P/P. 3/6.

8 RANGE SUB -STANDARD D.C.
AMMETERS

Ranges 1.5, 3, 7.5, 15, 30, 60, 300 and 450
amps. 8in. mirror scale. Housed in polished
teak case. Supplied complete with all shunts
and leather carrying case, EIS each. P/P. 7/6.

PHOTO VOLTAGE AMPLIFIERS
These special units contain a I microamp.
Tinsley mirror galvonometer and a double
selenium photo electric cell. Brand new,
£9/19/6 ea. P/P. 7/6.

RECORD CHANGERS/PLAYERS
Bargin prices, all new and guaranteed.

COLLARO CONQUEST. 4 SPEED
AUTO CHANGERS. L6/15/- ea. P/P. 3/6.
B.S.R. UA8 4 SPEED AUTO CHANGERS
L6/15/- ea. P/P. 3/6.
COLLARO JUNIOR 4 SPEED SINGLE
PLAYERS. 79/6 ea. P/P. 2/6.

24 VOLT D.C.
FUEL PUMPS.

Perfect condition,
15/6 ea. P/P. 2/6.

HALLICRAFTER S -36A U.H.F. COM-
MUNICATION RECEIVERS. This is
the later version of the S-27, Frequency
coverage 27 to 143 mc/s split on 3 bands,
capable of receiving F.M. or A.M. signals.
Circuit incorporates calibrated S meter,
B.F.O., noise limiter, etc. Operation 110/
230 v. A.G. Output for phone or speaker.
Supplied reconditioned and in superb con-
dition. Price L27/10/- each. P/P. LI.

NEW BLOCK PAPER CONDENSERS
Nitrogol, Visconol types. .25 mfd. 4 kv. 3/6,
.25 mfd. 7.5 kv. 10/6; .25 mfd. 10 kv. 15/-; I mfd.
600 v. 1/9; I mfd. 1 kv. 3/6; I mfd. 2.5 kv. 6/6
I mfd. 5 kv. 15/-; 2 mfd. 400 v. 2/6; 2 mfd. 600 v. 4/6
4 mfd. 400 v. 3/6; 4 mfd. 600 v. 4/6; 4 mfd. 1,000 v.
6/6; 4 mfd. 1.5 k. 8/6; 8 mfd. 400 v. 6/6; 8 mfd
800 v. 8/6; 8 mfd. 1.5 kv. 15/-; 10 mfd. 1.5 kv. 17/6
32 mfd. 500 v. 17/6. Post extra.

CRYSTAL MICROPHONES
Brand new and guaranteed.

Type I. Hand or desk type with screened
lead. ONLY 15/6 each. P/P. 1/-.,
Type 2. High fidelity stick type, metal cased
and fitted with switch.
Supplied with screened lead
and screened 2 -pin con-
nector. ONLY 37/6 each.
P/P. 1/-.

Type I

POTTED TRANSFORMERS. 230 v. primary
Secondary 350/310/0/310/350 v. 220 ma. Total of
6.3 v. 13 amps.; 5 v. 4 amps., 49/6 ea. P/P. 3/-.
110/230 VOLT AUTO TRANSFORMERS.
20 watt 9/-; 50 w. 12/6; 150 w. 18/6. Post extra
100 AMP. A.C. MOVING IRON METERS
6in. scale. Modern type, flush mounting ideal fo
switchboards, etc., new, boxed, 65/-. P/P. 3/6
" C " CORE E.H.T. TRANSFORMER. 230 v
primary. Secondary 3,850 v. 5.5 ma. 4 v. 2.5 amp.,
4 v. I amp. New boxed, 52/6 each. P/P. 2/6
JOHNSON VARIABLE INDUCTANCES
Large type 8in. x 23in. Supplied brand new boxed
22/6 each. P/P. 2/-.

METER BARGAINS
20 microamp D.C. M/C flush rd. 23in. 69/6
25 microamp D.C. M/C proj. rd. 23in. 59/6
50 microamp. D.C. M/C proj. rd. 23in. 49/6
100 microamp D.C. M/C flush rd. 2fin. 42/6
100 microamp D.C. M/C flush rd. 33in. 62/6
200 microamp D.C. M/C proj. rd. 23in. 29/6
300 microamp D.C. M/C flush rd. 2fin. 29/6
I milliamp. D.C. M/C flush sq. 2in 22/6
I milliamp. D.C. M/C flush rd. 21 in 25/-
I milliamp. D.C. M/C flush sq. 4in 69/6
30/0/30 milliamp. D.C. M/C flush

23in. rd. 9/6
15 amp. D.C. M/C proj. rd. 2in 8/6
120 volt D.C. M/C flush rd. 33in 32/6
300 volt A.C. M/C rectifier flush rd. 23in 25/-
300 volt A.C. Mil flush rd. 23in 25/-
500 volt A.C. M/I flush rd. 23in 25/-
1,500 volts electrostatic proj. rd. 23in 25/ -

Postage extra.

v. (RADIO) LIMITED
Phone; GERRARD 8204/9155
Cables SMITHEX LESQUARE

.3-
------

34 LISLE STREET, LONDON, W.C.2
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Phone: GERRARD 8204/9155
Cables SMITHEX LESQUARE

4 USLE STREET, LONDON, W.C.2

SPECIAL OFFER

MINE DETECTORS No. 4A
For detecting Ferrous or Non -

Ferrous Metals:- Underground
Pipes-Cables-or any hidden metal-

lic objects to a depth of 24in. at full
signal. Or greater depths can be obtained

at a lower signal strength.

Complete equipment comprises: Search Head,

Amplifier, Headset, Control Box, Telescopic Rods
for Search Head, Search Head Test Unit, Test Depth

Measure and Holdall Haversack.

Complete equipment supplied in original transit cases, with circuit and operating instructions.
Batteries if required 8s Od extra, 67.', volt/1.5 volt.

THE

INSTRUMENTATION
PEOPLE

VARIABLE VOLTAGE TRANSFORMERS
TYPE B5
5 amp. 260 v. output, as
illustrated £8 10 0

TYPE BIO
10 Amp. 260 v. output El7 IS 0

TYPE B20
20 Amp. 260 v. output E32 0 0

Large easily read Dial calibrated 0-260 v. Totally
enclosed with Input and Output Terminals.
Ideally suited for Laboratory experimental work
and Schools.

TRANSFORMERS & SATURABLE REACTORS

Iva-30Kva to Specification.

COMPLETE INSTRUMEN-
TATION INSTALLATIONS
FOR INDUSTRIAL PROCESS
CONTROL.

THE ELECTRONIC & KECHANICAL ENG. CO. LTD.

FORGE LANE, HALESOWEN, BIRMINGHAM

Telephone: Telegrams EMEC
Halesowen 2656 Halesowen, Birmingham
MEMINIMIIMINEMIIMINUMMIMMINESOWNIMMEINS

EXPORT ONLY
PROMPT deliveries Mobile V.H.F. Radio Telephones. Frequency ranges
on five bands (I) 36-44 Mc/s. (2) 65-78 Mc/s. (3) 78-100 Mc/s, (4) 118-
132 Mc/s, (5) 156-174 Mc/s R.F output 10 watts. A.M. Single Channel,
crystal controlled To operate from 6 v., 12 v. or Mains supply sources.
Reconditioned with same as new guarantee. Prices from E55 per complete
station FOB U.K. Port, as illustrated.

GENERALLY AVAILABLE
H.F. Radio Transmitters 300 watts Modulated R.F. Output.
H.F.Radio Telephones II -12 Mc/s, 25 watts R.F. Output.
Military Wireless Sets of very many types including Handy -Talkies.
Spares of all types for military equipment.
Field Telephones of all types, Switchboards and line components of British
Post Office types.
Carrier Telephony Systems-Terminals and Repeaters-Components of
all types.
V.F Telegraphy Systems-Terminals and Repeaters-Components of all
types
Aircraft Radio Compasses. Distance Measuring Equipment and also 10 -

Channel V.H.F. Radio Telephones.
R. GILFILLAN & CO. LTD.

NATIONAL PROVINCIAL BANK CHAMBERS
29 SOUTH STREET, WORTHING, SUSSEX

Tel.: Worthing 8719 & 30181
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----RADIO CLEARANCE LTD.
TRADE

ENQUIRIES
INVITED

27 TOTTENHAM COURT RD., LONDON, W.I
The oldest Component Specialists in the Trade

Telephone:
MUSEUM 9183
EST. 30 YRS.

FOLLOWING THE STUPENDOUS SUCCESS OF THE "MIRACLE"

WE NOW INTRODUCE FOR 1961
THE "CONTESSA"

A really remarkable 2 -Band 6 -Transistor Superhet Kit
as displayed at the Radio Hobbies Exhibition.

Study these brilliant features which cannot be found in
any other kit -the Contessa is the professional looking
set with the professional performance.

 Waveband coverage of 530 kc/s to 1,620 kc/s and 160 kc/s to
270 kc/s.

 Assured reception of at least a dozen stations in daylight'
 Large clearly -calibrated station -named dial.
 Internal high -gain Ferrox aerial. 5 1 rat -o slow motion tuning.
 Fitted with the latest 1200 line high -flux loudspeaker.
 Power of 410 milliwatts from the single -ended push-pull final

stage.
 Specially designed aerial matching coil for use in a CAR.
 Only first grade fully -guaranteed Mazda matched

and diodes are used.

 Double tuned IF transformers for maximum gain and knife -
edged selectivity.

 Fully drilled printed circuit panel marked with component
numbers.

 The two-colour Lase measures 10 x x 3fin. and weighs approx.
4 lbs. when assemeled.

 Battery lasts L months with norms' usage.
 Book supplied with detailed assembly instructions, diagrams

and circuitry.
 Anyone can build this set -everything supplied -just a soldering

iron required.

Inclusive price for all associated components, cabinet and battery, complete in every detail.
(or our BUY AS YOU BUILD SCHEME, any parts sold separately.
Send for comprehensive descriptive Manual and Parts List, 3/6 post free.)

1 1 6.1 040
Plus 3/6 Regd. P.P.

MOULDED TROPICAL PAPER CONDENSERS
nos-indnotive, insulated, high-grade Capacitors.

150 v. Wkg., I5 Mfd. 5% 10d. .22 MM. 10° 9d, 2 MM.
10%1/10- 250 v Wkg.,.008 )11,1 9d. I 5151 1;1. .22 Mid.
2% 1/4 I mid 10",. 1/7. 500 v. Wks.. 680 pF. Loot) pF.
1.500 pF., 3.200 pF 7d. mob 3.300 pP.. 84. 5,000 pF.,
6,000 pF., al VIM. 94. each. 14.200 pF.. 1,-. .1122 MM.
.03 MM. 10d. each. 047 NM. 2% .05 MM. 11d. each.
.1 MM. 116. 25 %TM 11. .5 Mfd 1 3. 750 v Wkg.,
970 pP., 10% +B1 pP.. 1..500 pF., 2.000 or 8d. each. 5,4100

pF., 6.800 pF.. 9d. each. .022 MM. I0d- 1.000 v. Wkg.,
1,500 pF. 9d. 0.800 or 10d. .01 Mid.. 1,600 v. 1/, .12
Mid., 15 Mid.. L'1 each.

VALVE HOLDERS

4 pin SIX. 76. 7 pin Brit. Pax. 3d. 7 pin Brit. Pore. 4d.
Int. Octal Pax. 3d. Internat. Octal McMurdo 6d. Mazda
Octal Pax. 3d. Loctala Amp. 6d, B7G Pax 6d. B7G
P.T.F.E. Rd. B70 Cer. with saddle and valve retaining
sPring B8A Pax 46. BOA Amp. 6d. BOA (lei. 8d.
B9A Pax. 6d. B9A Cer. 10d. B9A Cer with saddle and
valve retaining spring Li B9A Cer. skirted 11-. B9A
Cans. 6d. BOA printed circuit 10d. 970 Valve cans 6d.
EY86 High Voltage holders 1/3.

VARIABLE GANG CONDENSERS

Twin Gang .0005 BUD. 21th. e 21n. x 1310. Spindle in

4/-.
Min. Twin Gang .0005 MFD. 21 in. x 111n. x llin. Spindle

lin. 5/6 with Trimmers 6/6 and Dust cover 7/6.
ANTE 2 -Gang Condensers. 500+20 p0'., 3/6.

DISC CERAMIC CONDENSERS 500 v. Wkg.

8.2 pF., 470 pF., 500 pF., .001 Mid...002 Mfd., .0025 AM.
003 Mid., .005 Mfd. 6d. each. .01 Mfd 9d.

TRANSISTOR COMPONENTS
SUB MINIATURE ELECTROLYTIC CONDENSERS
Mont with sleeves. all at 2.3 each.
.1 mid. 50 v., .25 mid. 15 v...5 mid. 50 v., 1 mid. to v,
25 v., 2 mid., 6 v 15 v 70 v.. 4 mid.. 12 v. 5 mid. 25 v.,
6 raid. 2 a 6 v., 8 mid. 3 v. 6 v. 15 a 30 v., 10 mid.
6 v. 25 v., 16 mid. 3 v 6 v. 30 v.. 20 mid. 15 v.. 25 mid.
12 v.. 30 mid. 3 v. 6 v. 12 v.. 50 mid. 6 v.

SUB MINIATURE TRANSISTOR COILS
Set of 3 I.F. Transformers 470 licis plus Oscillator
coil.
As specified for Maeda Circuits 23/6 complete.
As specified far Mallard Circuits 23 6 complete.
WTC oscillator Coils for Jackson or Plessey Gang 4/6
each. WTC 470 Itc/s. I.F Transformers each,
7 6 pair.

SUB MINIATURE CARBON POTS
5K.. 50K.. 2200., 3300.. 151. 2 5M with switch.
4.6.....1/6.3110K preset 1/-. IM Transistor Pots 21-.
5K Transistor Pot. 1/6.

FULLY MOULDED TRACK POTS
(Diameter lin SHORT SPIN ',LES) 2 6 each.

moo 2500 4000 5000. tk., 2k.. 2.5k.. 5k.. 10k.. 25k..
50k Wok.. 2511k 500k.. IM.

SUB MINIATURE METALLISED PAPER CON-
DENSERS lin. x lin. I011 v. working.

.005 MFD., .0022 MFD., .002 MFG.. .001 MFD.. Sd.
each. .02 MFD.. .04 MFG. Price 94, each.

MIN. POLYSTYRENE CONDENSERS
10 pF., 50 pF.. 59 pF., 75 pF., 82 pF.. 100 pr.. 125 v.
wkg. 66. each. 300 pP.. 350 pF., 390 pF.. 170 pF., 560
pF., 1.000 pF., 1,200 pF., 4.01)0 pF.. 9d. each.

TV PR7SET CONTROLS
Knurled knot. and '1)13 oxing holes Dian, lin. 1.1-1 5K.
10K.. 23K. 50K 100K 20014.. 25)1K , 500K.. 1.5M. 2M.
1/3 each  5K or/rewound 116.

SWITCHES ROTARY
Size die. 2in. spindles. Price 2111 each.
1 pole In way. I pole 12 way. 2 pole 2 way. 2 pole 3 way.
2 pole 4 way. 2 pole 5 way. 2 pole 6 way. 3 pole 3 way.
3 pole 4 way. 4 pole 3 way.

POTMETERS CARBON -HI -GRADE
Moulded Tracks. Liam. loin., 21in. spindles. 5K, 10K.,
25K. Linear only 50K.. 100K- 250K., 500K. 1M. 2M,
Log or Linear, less switch. 2/6 each. With switch 4/6

TRANSFORMERS
Audio Output Types 59000 to 30 3/9. 30,0000 to 30 416.
Universal CRT Boosters with tapped primaries 2 v. 6.3 V.
13 v 25% brave all tape. 10/6. Filament Transformers,
Centre tapped 6.3 v. 1.5 amps., output, 5/9; 3 amps. 9/6.
harging Trarutiormers, tapped all voltages 2 amp., 14/3'

4 amp 1616.

MODERN TV COMPONENTS
Perms Line OW Transformers. 16 kV. U25 10/6. (90° Types
11/61 Frame 0 P transformers to match 4/6. Scanning
Coils to match 10/6. UV type. 12/60. Panel containing
6 Preset wt. 5 - Smoothing Chokes: 2 Hy 250 mA. 3/11.
1.0 Hy. 250 mA 2111. 1.3 Hy. 250 mA. 2/6.
O.E.C. Metal Rectifier 250 v. 230 mA. 10/-. 34 Meg. I.F.T.
1/6 ea 38 Meg. I.F.T.(link) 2,- ea. Masks 14in., 17in.
and 21in 216. 3 0, 4/6 (plum 2 6 p.p.).

MISCELLANEOUS
Crocodile clips 4d. Coax. Plugs and Sockets 2/2 per pair.
Condenser clips 1M., 1110., II in- and I/in. 6d, ea. Parmeko
Smoothing Choke 8/9 Hy. 100 mA. 6/6, 500 pF. 15 Kv.
moulded Condensers 2/6. WX28 Westector 6d. Transistor
Twin gang condensers 387 +166 pF. ex equip., 4/6. Vib-
rator Hash Chokes 1/-. Ext. Loudspeaker panel with
switch 1/..

We have an extensive range of Waxed Paper Condensers
(average mice Al each). Metallised Paper Condensers
(average nrice lideach) and Wirewound resistors 51017 -
watt tan, (average price 1).. each,

All Electrolytic Condensers as advertised in May 1939 issue still available.

STAMPED AND ADDRESSED ENVELOPE with any enquiry please PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER I0/-.
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TAPE RECORDERS
Largest storks in London.

BRENELL, CLARION, COSSOR,
ELIZABETHAN, ELEKTRON,

FIDELITY, Fl -CORD,
FERGUSON, FERROGRAPH,

GRUNDIG, HARTING,
KORTING, MIN IVOX ,

PHILIPS, REFLECTOGRAPH,
SOUND, SIMON, STEELMAN,

STUZZ I, TANDBERG,
TELEFUNKEN, TR UVOX,
TRIX, STELLA, WALTER

SPECIAL OFFER
OF TAPE

Famous make. P.V.0
base on latest type
plastic spools. Brand
new, boxed and guar-
anteed. 1,2001t. on
7in. spool. 20/.
1,800ft. on 7in. spool 32/6
1,200ft. on 51 in. spool 21/-
850ft. on 51in. spool 16/6

SCOTCH PLASTIC TAPE
1,200tt. on 7in. spool 25/-

M.8.8. LONG PLAY TAPE
1,800ft. on 7in. spool 39/6
1,200ft. on 51in. spool 29/6

850ft. on Sin. spool 25/6
220ft. on 3in. spool 7/11

Post: 1 sl 1/6
Orders over 60/-poo post free.

ALL MAKES OF TAPE. Long
Play, Double Play and American
" YL A R."

0

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make, new and unused. Upper
or lower track. RECORD/PLAYBACK,
high impedance. Double wound and will
reproduce up to 12,000 o.p.e. at 75 1.p.s.
Azimuth adjustments. Output 5 milli-
volts at 1 Kc. at 7l 1.p.e. ERASE, low
impedance. LIST £4 PAIR.
LASKY'S PRICE. Per Pair 47/u

Poet tree
Please specify upper or lower track.

MICROPHONE

BARGAINS

The " Diana,"
High impedance
moving coil mike
with unique
magnetised table
base. Response
30-15,000 c.p.s.
Ideal for tape recorders. List 4 Gns.
Lasky's Price 55/. Post free.

ACOS CRYSTAL STICK MIKE
Type M.C.39/1, complete with
cable. Listed at £5/5/-.
Lasky's Price 39/6 Post free.

MINIATURE moving coil dynamic
microphone, incorporating switch
and complete with pocket clip. As
used for the " Fi-Cord," 35/.

Post 1/6.

ALL TYPES OF CHASSIS
ARMSTRONG, DULCI, EMPRESS,
etc. A.M. (1, m., s.) from 7 Gns.
A.M./ F.M. from 14 Gns.
A.M./F.M. STEREO from 22 Gns.

SAVE POUNDS ! ORDER BY POST IF YOU CANNOT CALL

3-SPD. TAPE RECORDER 29Complete with Microphone, Tape & Spool
Carr. & Ins., 25/ -

(STEREO & MONAURAL)

AT GREAT REDUCTIONS
For mains 200.250 v., 50-60 c/s. New and fully guaranteed,

only slightly soiled. Very limited quantity.

SAVILLE STEREO SEVEN
Pre -Amplifier and Control Unit.
Uses two EF86 and two ECC81
valves. Separate controls, bass
and treble, balance and switched
selector for various inputs.
List £15. Lasky's Price
Post 3/6.

POWER UNIT. Twin push-pull
Amplifiers of 7 watts each. Freq.
range 45 c/s to 28,000 c/s ± 1 dB.
Distortion at 1,000 c/s and 7 watts
<0.2%. Extra power supplies
for Tuner. Five valves: four
ECL82, one GZ34. List £33.

Post 7/6.
Lasky's Pries

SPECIAL COMBINED OFFER
The Saville Stereo Seven Pre -Amp. and Power Unit,
if purchased at the same time, £23 cam 10/-.

SAVILLE TWENTY
Main Amplifier and Power Unit.
20 watts nominal, 30 watts
peak from " C " core distributed
load stage. Freq. range: 34 c/s
to 30,000 c/s t 1 dB at 20 watts.
Distortion at 1,000 c/s and
20 watts <0.1%. Mains trans-
former will sustain 100% over-
load continuously. Power sup-
plies for Tuner: 300 v. 50 mA.
6.3 v. 2.5 amp. 4 valves: 2 EL34
push-pull, ECC81, GZ34. List £27

Lasev's Price9/6 £14/19/6

SPECIAL COMBINED OFFER
Two Saville Twenty Amplifiers and one Saville Pre -
Amplifier (as illustrated),
if purchased at same time. t36 Carr. 12/6.

GNS.

LAST FEW! AVANTIC
STEREOPHONIC HI -FIDELITY EQUIPMENT

For 200-250 v. A.C. mains. New and fully guaranteed.
SP21/2. Stereo Pre -Amp. Control
Unit £16/19/6. Carr. & Ins. 7/6.
DLT-35. Power Amplifier. 618/19/6.
Carr. & Ins. 12/6.
Special Offer. One SP21/2 and
two DL7-35, 47 gns., Carr. & Ins.
21/-.

PL8/21. 20 watt Monaural Amp.
and combined control unit, 19 Ens.
Carr. & Ins. 7/6.

STEP 11. Stereo P.U. Pre -Amplifier
Unit, 84/-. Can. & Ins. 7/6.

HI - Fl SPEAKER SYSTEM
Special Offer. Limited quantity ELAC Hi-Fi Speaker system comprising
10in. bass unit (woofer), 8 x bin. enclosed middle range unit, and 4in.

tweeter. LASKY'S PRICE, complete
Post 3/6. 49/6

TWO MATCHED SETS FOR STEREO £5 post paid.
Units available separately:

8 x 6 Middle 4in. Tweeter
Unit, 15/6. Post 1/6. 12/6. Post 1/6.

10in. Bass Unit
27/6. Post 2/6.

A complete Tape Recorder using
Collaro Studio 3 -speed Deck, 11,
31, 74 i.p.s. Twin track, with
pause control, rev, counter, latest
type electronic recording indi-
cator. Superimposing switch,
volume and tone controls, 7 x 4
loudspeaker, 4 watts output.
Takes 7in. spools. In contem-
porary design carrying case,
94 x 16 x 16in. Brand new,
fully assembled ready for use.

NEW YEAR
TAPE DECK SCOOP

The well-known MOTEK K10 Deck
with push-button controls, 3 motors,
3 -speed (14, n, i.p.s.), rev.
counter. Freq. response better than
40-12,000 c/s. at 74 i.p.s. 2 -tone
grey finish. Listed at £22.
Can,SKY'S P ICE7/6. ell 9.6

and 00

SUITABLE CASE AVAILABLE,
39/6.

COLLAR() STUDIO TAPE TRANS-
CRIPTOR. 3 motors, 3 speed
11, 31, 74 i.p.s., takes 7in. spools.
Push - button controls. Lasky's
Pries complete with Tape and Spool
112/1916. Carr. & Ins. 12/6.

COLLARO TAPE TRANSCRIP-
TOR 51k. IV, fitted digital counter.
List £25. Lasky's Price 116/19/6.
Can. & Ins. 12/6. Tape extra.

TAPE RECORDER AMPLIFIER
for use with Collaro Studio Tranacriptor.
Uses 3 valves, magic eye, contact cooled
metal rectifier. Incorporates mike
gram/radio Inputs, ext. I.s. lack, superim-
posing switch. Complete with gold/black
kn°b°' 12 Gns. Post 3/6.

PLASTIC TAPE SPOOLS
3in. ain. 5IM. 71n. 811e.
2/9 2/9 279 2/9 5/6

71n. Metal Spools, 1/9 each.
Post extra.

"INSTANT" BULK TAPE
ERASER

and Head Demagnetiser.Erases a com-
plete reel of magnetic Tape in few seconds,
27/6. Post free.

LASKY'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE
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RADIO TELEVISION HI-FI ELECTRONICS RECORDERS

7 -valve
AM/FM

RADIOGRAM
CHASSIS

Famous make. For 200-250 v. A.C.
Output 4 watts matched to 3 ohms
speaker. 7 valves: ECC85, ECH81, EF89
EABC80, EL84, EZ80, EM81, magic eye
tuning indicator. Covers medium, long
and FM bands. Length 121n., height
fin., front to back
LISTED AT 22 OHS. 616/19/6
LASKY'S PRICK

Carr. and Ins. 12/6.
Available on H.P. terms.

4 -SP D. AUTO -CHANGERS
New and
Unused
in Maker's
Cartons

B.S.R. type UA8 £6 19 6
B.S.R. UA8, stereo £7 19 6
B.S.R. UA12, stereo £8 19 6
B.S.R. type UA14 £7 19 6
COLLARD Conquest, wired for
stereo, with monaural p.u. £6 19 6
As above, Stereo £7 19 6

Post on all above 5/-.

GARRARD
Model 120 £8 8 0
Model 121 £9 9 0
Model 209 £9 19 6
Mdl. 210, Stereo £11 11 0
Mdl. 210 with monaural and

stereo heads £12 10 0
RC.88 212 19 6
RC.88 STEREO £13 19 6
RC.98 £1419 6

SINGLE PLAYERS
Auto start and stop. Complete
with pick-up and crystal cartridge.
GARRARD 4SP £6 19 6

GARRARD TA Mk. II, wired for
STEREO, plug-in head £8 9 0

E.M.I. 4-spd., wired for STEREO
and fitted Acos stereo
T.O. cartridge 26 19 8

Post on all above 5/-.
B.S.R. TU9, non -auto Turntable
and separate Pick-up 79/6
COLLARD JUNIOR 4 -speed motor
and separate pick-up 75/ -

Post free.

PICK-UP CARTRIDGES
ACOS HGP.59 or HGP.37 turnover
crystal cartridge with L.P. and
standard styli. List 39/7.
Lasky's Price 18/- post free.

ACOS 73-1A STEREO. List 52/6.
Lasky's Price 29/6 post free.

20,000 VALVES IN STOCK
Mullard, Brimar, G.E.C., Mazda,
Cossor, E.M.I., Philips, Pin-
nacle, Telefunken, etc. Send
for our latest Valve List.

LONDON'S LEADING
Hi-Fi SPECIALISTS
Visit either of our addresses for selective

LASKYS
RAD1'0

Demonstrations of the latest Hi-Fi Equipment, or send for
CATALOGUE, 3s. 6d., part post 6d

Fully refunded on making your first hi-fi purchase

STEREO AMPLIFIER KIT
Twin 4 watt (or 8 watt monaural), employing two ECL82 and EZ80 rect.,
double -wound mains transformer, etc. Separate panel with bass, treble
and volume controls. Indkcator lamp, push-button on/off switch,
elegant gold/cream knobs. Kit comprises two Amplifier Units and Power
Unit, all 5in. x tin. in size. fully assembled ready to be wired together.
Kit is priced without Loudspeaker so that you can choose the type and
size required.
LASKY'S PRICE for the Kit with 3 new Mullard valves 56/.

Post 5/-.
Full data, circuit diagram, assembly instructions and suggested layout
supplied.

SPECIAL OFFER OF SPEAKERS
WITH THIS KIT

Two 5in. for 20/-. Two 6 x 4, 25'-.
CABINET. For an ideal cabinet see our offer at 69/6 on page 128.

TRANSISTOR
RECORD PLAYER

CAN
BE

BUILT
FOR

£9.19.6
Carr. r.e

6 v. operation. For all L.P. and
standard records. All components
available separately.

AMPLIFIER
300 milLwatts push-pull output,
using two 0071 and two 0072
transistors. Fully assembled, 79/6.
Knobs, 3/6 extra.

LOUDSPEAKER
30 ohms, 7 x 4in. elliptical, matched
to Amplifier, 25/-.

3-SPD. TURNTABLE
6 v.. with rubber mat and speed
adjustment, complete with to.
crystal cartridge and two sapphire
styli. 7916.

CARRYING CASE
As illustrated, handsome two-tone
finish. 17in. deep, 14in. wide,
5iin. high. Well made and finished.
49/6.

Batteries extra.

STEREO ADAPTOR
CONVERTS ANY RADIOGRAM

TO GIVE STEREOPHONIC
REPRODUCTION

2 -valve Amplifier using EF8OX
and EL84 metal rectifier (full -wave
bridge). Maim voltage 195-250,
50/60 c.p.s. Ganged volume con-
trol and ganged tone control.
CAN ALSO BE USED AS A
SINGLE -END AMPLIFIER.
LASKY'S PRICE complete with
printed circuit, circuit diagram,
full service data and 2 new Ca/6
valves. Post & Pkg. 3/6. 4"
SPECIAL OFFER. The above.
plus Acos 73 -la Stereo Cartridge
and 6in. or 8in. Loudspeaker,
95/-. Post 5/-.

LASKY'S F.M. TUNER
PRINTED CIRCUIT VERSION OF
G.E.C. 912 "F.M. PLUS" TUNER

FOR HOME CONSTRUCTION
Uses 5 valves, 2 germanium diodes
and brand new T.C.C. condensers.
The PRINTED CIRCUIT ensures
that the I.F. R.F. and amplifiers
are extremely stable at maximum
gain and results are consistent on
all tuners.
CAN BE BUILT FOR 7 GNS.

(including valves)
Post free.

ALIGNMENT SERVICE available.

TRANSFORMERS
Complete ranges in stock, mains
and output by Partridge, Gilson,
Parmeko, Ellison, Elstone, Douglas,
etc.. etc. Let us quote you.

STOP PRESS! AMPLIFIER BARGAIN
6 watt, employing 4 valves: EX80 rect., ECC83, feeding two EL84
in push-pull. Separate control unit with bass, treble and volume con-
trols. Size of chassis: 41 x 41 x 12in. Complete with 4 new Mullard
valves. LASKY'S PRICE 85/.

Post 4/6.

our 100 -PAGE HI -Fl

TRANSCRIPTION MOTORS
GARRARD 4HF, stereo and
monaural, complete with two plug-
in heads £18 9 0

Carr. & Ins. 12/6.
GARRARD 301 £22 7 3
GARRARD 301 (Strobe) £23 18 4
GARRARD type A 121 7 8
PHILIPS £10 10 0
Also Lenco, Connoisseur. etc.

" LINEAR " AMPLIFIERS
" DIATONIC " 10-14 watts 12Gns.

CONCHORD " 30 watt 15 Gns.
L45 4-5 watt Amplifier £5/1916
LT45 Tape Deck Amplifier 12 Gns.
L50 50 watt Amplifier 19 Gns.
L10 10-12 watt with pre -amplifier

15 Gns.
L3/3 Stereo Amplifier 7 Gns.

All other types in stock.

PRINTED CIRCUIT

GRAM AMPLIFIER
Uses two valves, ECL82 and EZ80
and separate mains transformer to
minimise hum. Incorporates
Elac 8 x 5in. loudspeaker with
output transformer mounted. Con-
centric volume and tone controls.
Size of printed circuit: 4x 3 x 21in.
Lasky's Price 59/6 Post 3/6

P.M. SPEAKERS
ROUND

3 in. 4in. 5in. 61in. 8in. 10in
17/6 19/6 14/6 18/- 16/6 25/-
12in. 27/6 ELLIPTICAL: -
7x4 9x6 10x2} 10 x 6 10x7
14/6 22/6 25/- 25/- 25/ -

Post extra.

THE VANCOUVER '
3 -TRANSISTOR POCKET RADIO
Employs 3 transis-
tors plus german-
ium diode, on
printed circuit size

x 4 x lin. Tun-
able over medium
and long waves.
Built-in Ferrite rod
aerial.
CAN BE owe
BUILT FOR 00/NP Post 1,0
Circuit diagram and step -by- tep
instructions, 1/6 (free with par -e1).

'EASY -SIX' 6 -TRANSISTOR
FORTABLE RADIO

CAN BE BUILT FOR

£9/15/- Post 3/-.

500 milliwatts p.p. output. Full
medium and long wave coverage.
Uses six first -grade Mullard trans-
istors, 5in. loudspeaker, internal
ferrite rod aerial with provision
for car radio aerial. The printed
circuit with component positions
clearly shown, plus pre -assembled
dial makes construction very simple.
Smart blue/cream Vynide covered
cabinet 81 x 61. x 3in. Uses PP7
battery (3/3 extra).
CIRCUIT DIAGRAM and full
step-by-step instructions 1)6 (free
with parcel).

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO VW
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LASKYS
RADIO

LASKY'S MIDGET T.R.F.

CAN BE BUILT FOR

14.19.6 Post
5/
& Pkg.

For A.C. mains, 200-250 v. Med.
and Long wave. Uses 2 double -
purpose valves 1 BF89 and ECL80
contact -cooled rectifier. 5in. P.M.
Speaker. Plastic cabinet, 8k x 5 x
4tin. deep.
FULL DATA, instructions, circuit
diagram, shopping list, 1/6.

LASKY'S

CAR RADIO
CAN BE BUILT

ABSOLUTELY COMPLETE

FOR £1119.6
Post 3/6

* Small size. Will fit any car.
* 12 volt operation.
* New Hybrid circuit.
* Transistor output.
* New Type Brimar valves.
* No Vibrator, 12 volt H.T. & L.T.
* T.C.C. Printed Circuit and Con-

densers.
* Tuned R.F. stage.
* Medium and long waves.
* Permeability tuning.

7in. x 4in. elliptical speaker.
Instruction Booklet giving full de-
tails, illustrations, dimensions, cir-
cuit diagram and shopping list
2/6 (returned if you order).

EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN

* The largest and
most comprehensive
stocks of all compo-
nents, test gear, etc.,
and the finest value
in Great Britain.

C.R. TUBE BARGAINS
NEW AND UNUSED

FERRANTI, 12in. types T12/44 or gin.
type T9/3 4 v. heater.

letrsrIL.Pu'ruM. 49/6

FERRANTI 17in. type 15117/10, 6.3 v.
.3 amp. heater. Brand new and unused.

LASKY'S PRICE
Carr. and Incur. 12/6. £6.19.6

10in. METAL CONE, famous make, type
1901/A, 6.3 v., 0.3 amp. heater. £6.9.6Carr. & Incur. 21/-.

17in. 90 degrees C.R. TUBES
Seconds but in perfect working order
and guaranteed.

Carr. and insur. 12/6. 79/6

RE -GUNNED C.R. TUBES
GUARANTEED FOR 12 MONTHS

Carr.
Type From & Ins.

12m. round £5 10 0 12/6
14in. rect. £5 10 0 12/6
15in. & 16 round £5 19 8 12/6
171n. rect. £5 19 6 12/6
21in. rect. £7 19 6 21/ -

Send for the Finest
Components Catalogue
packed with money -saving values for
the " ham " or service man.
OVER 100 PAGES, SIZE Skin. x
Skin. COPIOUSLY ILLUSTRATED.

Price 2/- Post 6d.
Our latest 12 -page " BARGAIN
BULLETIN " free with each copy or
available separately by post, price 6d.

BARGAIN OFFER

OF CABINETS

Handsome contemporary
style cabinet. polished
veneer, dark walnut finish,
complete with modern de-
tachable legs with brass

ferrules. Ideal for housing single or auto
record player, tape deck and associated
equipment. Overall dimensions. Height,
including legs, 271n. Width 20in., Depth
15in. Length of legs, 15in. Motor board
size 151 in. x 14in.
TODAYS' VALUE AT LEAST O.

CASEY'S PRICE
Carr. & has. 19/-. 69/6

1111111111111111111111111111111111111111111111111

I2 -CHANNEL
TURRET TUNERS

Large selection, many by famous
makers such as Cyldon, Brayhead,
Plessey, Cossor, etc., all I.F.s.
New and unused. Let us quote you
for the model required. Examples:
33-38 mc/s., 37/6, 6-9 me/s., 59/6.
9-14 mc/s., 59/6, 14-25 mc/s., 59/6.

1111M1111111111111111111111111111111111111111

OPEN ALL DAY
SATURDAY

Early Closing
Thurs I p.m.

(Both addresses)

LIMITED QUANTITY ONLY
NEW AND UNUSED 17" TV CHASSIS

200-250 v. AC/DC. Complete with 13 new Brimar valves,
latest Fireball turret tuner covering all channels Bands I and III
(iJ. 33-38 Mc/s.). Ferroxcube line output transformer and
wide angle 90° scanning coils, ion trap, latest electrostatic
focus. All first quality components. Printed circuit construc-
tion. Overall dimensions: 8in. x 154in.
Valve line-up: 3 PCF80, 1 PCC84, 3 6BW7, 1 PCL84, PCL82,
PY82, PL81, PY83, EY51.

LASKY'S £18 19PRICE 6 Carr.7
6

Ins.&

Special Offer. Brand new Brimar C17SM 17in. C.R. Tube, .3 amp.
heater, electrostatic focus, 12 months guarantee. List 10 gns.

LASKY'S 16.19.6 Carr. and Insurance
12/6.

SPECIAL OFFER OF CHASSIS
WITH ABOVE BRIMAR C.R.T.

f23.19.6 Carr. and Insurance 19/6.

111111111111111111111111111111111111111H111111111 1111(11111111)11)1111111111111111111111111111111111

TWO ADDRESSES FOR PERSONAL SHOPPERS

207 EDGWARE ROAD, W.2
PADdington 327112. Few yards from Praed Street

42 TOTTENHAM COURT ROAD, W.1
Nearest Stn.: Goodge Street. MUSeurn 2605

Please address Mail Orders and Enquiries to Lasky's Radio,
Dept. W, 207 Edgware Road, London, W.2.

TRANSISTORS
P.N.P. Junction types.

AUDIO, suitable for high gain and
low freq. amplifiers, and for output
stages up to 250 milliwatts. Double
spot -yellow and green.

Each 5/-
R.F. suitable for medium and low
freq. oscillators, freq. changers and
I.F. amplifiers (1.5 to 8 Me/s.).
Double spot -yellow and
red Each 7/6
Type TS1. Suitable for all audio
applications. Each

Post 6d.
One dozen 35/- post free.

Special prices quoted for large
quantities.

3/6

0044 15/-; 0045 15/-; 0070 8/6; 0071
8/6; 0078 15/- (Matched Pair 30/-):
0073 141-; 0016 54/-.

EDISWAN MAZDA TRANSISTORS. The
very latest types. XB/102 10/-; XB/103
10/-; XC/101 12/6; NA/101 15/-;
xeitos 1718.

SPECIAL OFFER. Set of 7 Ediswans
Transistors: XAI101, RAI102, 2 XB/102,
XB/103, 2 matched EC/101. Price 79/6.

CRYSTAL DIODES. General Purpose
GEX00, each 1/-. Per doz. 9/-. All
other types in stock.

"GOLDTOP " POWER
TRANSISTORS

An types in stock. Example:-
V15/10P. Ideal for output stage of car
radio, will give approx. 3 watts operating
from 12 v. Each 151- post free.
Suitable Output Transformer for above,
correct ratio, matched to 3 ohms, 9/6.

Post 1/-.
Driver Transformer, 9/6. Post II-.

RESISTORS. The largest stocks of
all types, high stability, wire wound,
carbon, vitreous enamel, minia-
ture and sub -min. Millions in stock.
Why buy unwanted assortments?
We will send you the types and
values you actually want.

CAR RADIO
COIL PACK

(Superhet, I.F. 465 Kc/s)

As used in many famous makes car
radios. A permeability tuned Coil
Pack covering medium and long
wavebands, with tuned R.F. stage
and complete with dial and pointer.
Needs no ganged condenser. Its
compact construction and small
size, 7k x 6 x 1k in. enables it to
be used in the smallest of car radios.

LASKY'S PRICE 49/6With circuit diagram
and full data.

Post 2/6.

11111111 SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO
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TRANSMITTER TYPE 36. A complete
50 watt TX for phone or CW. Covers
10-40 Mc/s. (10-15-20m.). Crystal or
stabilised VFO. Push-pull 807's plate and
screen modulate parallel 807's. Tested and
ready to plug into AC mains. Complete
with 16 valves, handset, operating instruc-
tions and circuit. Wooden cabinets may
be somewhat damaged. L15 Carr. England
and Wales L2.

MOVING COIL PHONES. Finest
quality Canadian with chamois ear -muffs
and leather -covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.
MATCHING TRANSFORMER (for
Hi impedance) i.e. for HRO, CR100, etc.,
with standard jack plug, 4!6.

SELENIUM BRIDGE RECTIFIERS.
unnel cooled. A.C. input 45 v. RMS.

D.C., output 30 v. 10 amps. BRAND
NEW. Boxed. 45/-. Post 3/6.

MARCONI IMPEDANCE BRIDGE.
Type TF373. Measures, L, C & R at
1,000 Cycles. Accuracy 1";,. 0-100H;
0-100µF; 0 -IM II each in 5 ranges. Power
Factor and !' Q.- Guaranteed 435.

ADMIRALTY HT TRANSFORMERS
Pri. 230 v. 50 c/s. Secs 620-550-375-0
375-550-620 v. (620 and 550 v. 200
miamps., 375 v. 250 in/amps.), plus
two 5 v. 3 amp. rectifier windings.
Total rating 278 VA. Upright mtg.
Wt. 251b. Made 1953. BRAND NEW.
Original boxes. 45/-. Carr. 5/-.

NSTRUMENT TRANSFORMERS
230 v. A.C. input. Outputs 0-65-130-195 v
85 miamps., 6.3 v. 5 amps., 6.3 v. 0.3 amps
Shrouded. Size 34 x x 3fin. high. 15/-
HALLICRAFTER VIBRAPACK. Input
6 v. output 300 v. at 170 mA. Designed
for SX28 or S27. Size 64 x 7 x 7in. BRAND
NEW, BOXED. 29/6. Carr. 3/6.

AR88D MAINS TRANSFORMERS.
Input 110-240 v. Output 345-0-345 v.
125 mfamps., 6.4 v., 4.5 amps., 5 v. 2 amps.
44 x 4k x Skin. high. Wt. 121b. Potted.
Tag ends. RCA BRAND NEW. Boxed.
29/6. post 3/6.

TRIPLETT
METER

MOVEMENT
This article consists of
a basic 400 microamp
meter movement
mounted on a Bakelite
panel 51 x 24. The dial
is scaled as a 15 range
Testmeter. A circuit
and parts list of the
original instrument is

supplied.
BRAND NEW. Boxed.
35/-, post paid.

QQVO6-40 37/6
PVI-35 32/6, 2D21 7/6, 0C3 6/-, PTI5 12/6, CV5I (Y65) 5/-,
6F33 5/-, BRAND NEW in individual cartons. Bulk enquiries
invited.

CANADIAN RECEIVER No. 52
1.75-16 Mc/s (19-170 m.) in three wavebands R.F., Mixer,
Sep. Osc., 2 I.F.'s, Det/A.V.C., 1st Audio, Output, BFO
(10 valves), plus a 3 -valve dual Crystal Calibrator. Controls:
R.F. Gain, L.F. Gain, Crash Limiter, C.W. Filter, Variable
Selectivity, slow and Fast Tuning and Osc. Vernier Tuning.
Man. or A.V.C. BFO pitch control. Internal Sin. speaker and
valve check meter. Power supply required 160 v. H.T., 12 v.
L.T. Data and Circuit supplied. A really excellent receiver,
E8/19/6, carr. 15/6. Power supply Unit, 59/6, carr. 5/6.

SEARCH RECEIVER
Type AN/APR4. Covers 38 to 1000 Mc/s. with 3 Plug-in
R.F. Heads. TN 16 (38-95 MO.) TN 17 (74-320 Mc/s.) and
TN 18 (300-1000 Mc/s.). Self-contained power supply for
1 I5v. 50-2,600 c.p.s. Thoroughly reconditioned as new. In
absolutely 100 per cent mechanical and operational order.
E100.

MARCONI CR100
Completely overhauled. In perfect working order. LOOK
LIKE NEW. E2I.
Later model with Noise Limiter, E25.
Carr. England Wales 30/-. Send S.A.E. for full details.

RECEIVERS R -1155B
A first-class 10 -valve Communications receiver. covering
75 Kc/s. to 18 Mc/s. (16.2-4,000 m.) in 5 bands. The large
scale and superior dual ratio slow-motion drive make tuning
easy and the R.F. stage and 2 I.F. stages ensure world-wide
reception. All the receivers we sell have been thoroughly
overhauled. completely realigned and are in first-class
working order. ONLY E9/19/6.
A.C. MAINS POWER PACK OUTPUT STAGE.
In handsome black crackled steel cabinet to match the R -I 155.
Fitted with RCA Bin. speaker. Just PLUG IN and switch on !
Only the finest quality components are used and we guaran-
tee OUR power packs for 6 months. ONLY E6/10/-. Deduct
10/- when purchasing receiver and power unit together.
Send S.A.E. for further details or 1/3 for 10 -page illustrated
booklet giving technical data and circuits etc. (Free with each
receiver). Add 10/6 carriage for receiver, 5/- for power unit.

RCA AR -88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 101 x III x 6in. Fitted with rub-
ber feet and 6ft. lead. Ideal for extension speaker. CR 100.
etc. In original cartons. BRAND NEW. 45/-. Post 3/6.

MINIATURE 373 IF STRiPS. For FM tuner described n
" Practical Wireless." Complete with 3 of EF9 I , 2 of EF92
and I of EB9I. A fresh release enables us to offer these once
again. BRAND NEW. Complete reprint of conversion
instructions and circuit supplied free. 35/-. OR less valves
12/6. Post, either, 2/6.

LOUD -HAILER EQUIPMENT
IDEAL FOR CROWD CONTROL, FACTORIES, FETES. ETC. CON-
SISTS OF 4 SPEAKER UNITS AND CONTROL UNIT. COMPLETE
WITH MICROPHONE, HEADPHONE AND SPARES. OPERATES
FROM 12 VOLTS D.C. OR S VOLTS A.C. WITH SLIGHTLY REDUCED
OUTPUT) CONSUMING ONLY 3 AMPS. OUTPUT POWER S WATTS.
ALL TESTED AND WORKING, BUT SLIGHTLY SOILED. A GENUINE
BARGAIN. £4/19/13. CARRIAGE 2516.

T.C.C. VISCONAL CONDENSERS. 8 mfd. 800 v.
D.C. wkg. at 71 deg. C. CP I 52V. Size 3x If x Sin. high.
BRAND NEW. Boxed 8/6 each, post paid.
4 mfd. 600 v. wkg. CP 130T. 4/6 each, post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C., sealed, wire ends, 670 2M2B H/D MI095 8/6
G.E.C., sealed, wire ends, 67012, 2 H/D makes, M 1099. I5/-
G.E.C., sealed, wire ends, 5,00013 2 c/o., plat., MI052 17/6
Siemens High Speed, IK -! 1K c2, 1 c/over 10/6

GIANT COMPONENT PARCEL
Contains IOU f and 1 watt resistors, 5() Hi Stab resistor, wire wound
resistors, carbon and W/W pots, 100 capacitors (mica. paper, spree -tie.
bias, variable, etc.), valveholders, tag strips, metal rectifiers, sleeving
etc. All components are unused. GUARANTEED VALUE. 251- Plus
2/6 post.

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2 TEMple Bar 0545
Near Leicester Sq. Station. (Opposite Thorn House)
Shop /-fours: 9-6 p.m. (9-1 p.m. Thursdays). Open all day Saturday

CRYSTAL CALIBRATOR No. 10
A crystal controlled heterodyne wave -
meter covering 500 Kc/s. to 10 Mc/s.
(Harmonics up to 30 Mc/s.) Requires 300 V.
15 mA. and 12 V. 0.3 a. D.C., but can be
easily modified for 120 V. and 1.4 V. work-
ing. Size 7 x 74 x 4in. Good condition,
complete with valves, crystal, instruction
manual and circuit. ONLY 59/6. Post 3/6.
This item available complete at above.
BRAND NEW and with spare set of
valves. i4/10/-, post 3/6.

CANADIAN CRYSTAL CALIBRA-
TOR. Uses double crystal and multi -
vibrator circuit to give " pips " at I

Mc/s., 100 Kc/s. and 10 Kc/s. Incorporates
Modulator Handbook supplied. 79/6,
post 2/6.

PHILIPS RADIATION MONITOR.
Type 1092C. A portable self-contained
instrument for measuring radio -activity,
uses the Mullard MX -I15 Geiger counter
tube, and is scaled 0-10 mill i-Rontgens per
hour. Supplied complete with carrying
haversack. BRAND NEW. E17/10/0.
Carr. 5/-. Other types of radiation monitoring
equipment in stock
SANGAMO WESTON ANALYSER
E772. A useful multi -range meter. Thor-
oughly overhauled and in perfect working
order. For full details see previous adverts.
E7/10/-. Carr. 4/6.

MARCONI TF987/I NOISE GENE-
RATORS. Range 100 Kc/s. to 200 Mcis.
Determines noise factor of AM and FM
receivers. Fully stabilised H.T. supply
A.G. mains operation. Brand new and
in original boxes. E15. Carr. 7/6.

HEAVY DUTY SLIDER RESISTORS.
.25 SI 20 A., 12/6, post 3/6 I SI 12 A., 8/6.

PRECISION RESISTORS. I Megohm.
9/0 I watt wire wound, Ex-U.S.A. BRAND

NEW. 10/6 per dozen.

D.C./A.C. CONVERTERS. Input 12 v.
D.C. Output 230 v. 50 c/s. A.C. at
135 watts. Fitted with 0-300 v. A.C.
24in. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order.
E9/I9/6. Carr. 10/6.
24 v. Input 230 v. A.C. 50 c/s. 100 watts
output. In grey metal case. BRAND
NEW. 92,16. Carr. 7/6

FIELD TELEPHONES. Army type D
Mk. S Buzzer calling. Ideal for building
sites, farms, workshops, etc Complete wit
handset and batteries Tested. 32/6.

MICROAMMETERS
R.C.A. 0-500 microamps. 2kin. circular
flush panel mounting. Dials are engraved
0-15. 0-600 volts. As used in the American
version of the No 19 set BRAND
NEW. Boxed 15/-.
American 0-100 microamps. 24in square
flush panel mounting. BRAND NEW.
Boxed. 42/6.

FERRANTI
VOLTMETERS

N.5.
0-300 volts, 25-
100 c/s. Moving
iron. 6in. scale.
F I mtg. Her-
metically sealed.
grade IN. Made
1955. BRAND
NEW. Boxed.
79/6. Post 3/6
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and MAIL ORDER SERVICE
52 Tottenham Court Rd., London, W.1  Open 9-6, including Sots., Thurs. 9-1  LANgham 0141

KIT OF
BEAM -ECHO
AVANTIC
PARTS

Due to the exclusive purchase of a large stock of
parts originally intended for the Beam -Echo Avantic combined

stereo control unit and power amplifier SPA.11 we are able to offer a kit of all
the parts necessary to build this superb piece of equipment -complete to the
last nut and bolt, with specially prepared assembly instructions, full circuitry
and wiring diagrams, plus a full copy of the e4
handbook -at the BARGAIN PRICE of z I I plus 7/6 carriage.
Abridged Specification. Two 7 watt channels switchable for either stereo or 14 watt
monaural. Wide -range bass and treble controls, channel and phase reversal. Main and
pick-up balance controls. Separate output on each channel for tape. 100-245v mains.
Mains outlet socket and tuner power supply provided. Two p.u. and two tape and tuner inputs.
4, 8, and 16 ohms output. Six valves and bridge circuit metal rectifiers. 2xECC83 and 4xECL 82.
Less than 1% total distortion at 7 watts. Hum and noise 70 dB.

I RF EHT POWER UNIT 846
1 A small, very neat, lightweight unit of most modern construction
I providing 1000 volt DC from rectification of self -generated AC. Unit

employs a 6C4 oscillator and an EYS I EHT rectifier and incorporates
I its own HT and EHT smoothing. Requires only 12 or 24v DC for

filaments and 250 volts of raw AC to provide the EHT for an oscillos-
copeI etc. Unit also contains a 6J6 arranged as an independent multi-

! vibrator with its inputs and outputs connected to a Breeze multi-
! socket on front panel. Size: 44 x 54 x 54in.

Brand New, complete with
ii valves and circuit SNIP... 25/- post paid.

WALKIE-TALKIES Type 46
This is a later type than those previously available. A really serious job

 of sound design, crystal controlled, 10 mile range, transmitter and re-
ceiver covering any one frequency between 4125 and 7100 kcs in 25 kcs

9 steps with standard crystal supplied -or any spot frequency between
O 3600 and 9000 kcs with special crystal supplied to order. Brand new,

complete with headphones, throat mic., whip -antenna, plugs and leads.
 Size: 12 x 4 x 6fin. Weight 8416. E3/10/0Price, with standard crystal carriage paid

with chosen spot frequency
crystal 17/15/0 carriage paid

O Batteries required: 150, IS, and 3 volts. Transistorised
converter to operate from 6v. or 12v. D.C. ...... ...... t8 /10/0

O
extra

 ARTI 3 TRANSMITTERS. 100 watt £18;0/0 carriage paid

SCR 522 TRANSMITTER RECEIVER
 Well known American airborne equipment covering 100 to 156

Mc/s. BC625 transmitter has a 6G6 Crystal oscillator with the
 2nd harmonic fed to a 12A6 and an 832 triplet stage and finally
* to an 832 power amplifier giving 8 watts. The BC624 superhet

receiver has a 9003 RF and Mixer, three 12SG7 12 MO IF's,
 12C8 Detector, 12J5 Audio, and 12AH7 oscillator using 8 to
 8.72 Mc/s crystals. AVC, Noise Limiter, and Squelch provided.

Output transformer provides 50, 300 and 4,000 ohms. Successful
 conversion to 2 metres was fully described in CQ. Circuit diagram
 (unmodified) supplied. In good used condition.

Transmitter, less valves, but
Receiver, less valves,in/ including modulation trans- 15/.

post paid. "a former, post paid.

POST PAID VALVE BARGAINS
 7Z4, EY9I, 6AM5, 6AM6, 6C4, 6AL5, CV7I (neon

stabiliser) any 4 for 10/-
6SN7 .' . 4 for 12/6; TTI5 ... 32/6; QVO.4/7 9/6
Brand New CV.139A CRT. El
STC Miniature Silicon Diodes, 50 volt Peak Inverse.

Output ISv. 0.5A, DC 3/6

 POST PAID TRANSISTOR BARGAINS
 OC.170 27/6; OC.16 37/6; Goldtop V30/IODP... 21/-
 Also leading make of 3v transistors 4 for 10/ -

TELEVISION OSCILLOSCOPE
Release of a small quantity of the latest
version of the well known APN-4 Indicator
Unit from the American Loran Airborne
radio navigation system. This provides a
golden opportunity to make a serious
television servicing and development tool as
described in the Wireless World.

This is a nice looking piece of equipment
with a really businesslike inside. Steel,
double -decked chassis with fully screened
5CP1 tube in the centre, all high-grade
capacitors and resistors, separate tag boards
and layout diagrams for individual sections,
etc. Modern circuit technique centred
around one type of valve (15 of 6SN7
double -triodes and 8 of 6H6, plus three 6S7
and one 6SJ7), and RCA. 100 kcs Crystal.
Brand New, with Wireless
World article, carriage paid £6:10.

CARPENTER

POLARISED RELAYS
Type 5C9. Two 1685

ohm coils 19/6 each
Type 519. Two 68

ohm coils 15/- each

G.E.C.
SEALED RELAYS

5,000 ohm double -pole
changeover 12/6

670 ohm four -pole
changeover 10/ -

TRANSISTOR AMPLIFIER KIT
Printed circuit, 500 milliwatt push-pull output. Input and
output transformers of 3 ohms impedance with two
OC.71 and two OC.72. Supplied complete with all con-
densers, resistors, volume control, etc. 52/6 post paidInput 9 volts. for only- -

MAINS
200-250

Type I. 250-0-250 at 70mA.
2.300-0-300 at 70mA.
3. 350-0-350 at 120mA.
4. 350-0-350 at 300mA.

5. Filament only:-......

TRANSFORMERS
volt SO c/s. post paid

6.3v at 2A. 4v at 2A.
6.3v at 2.5A. 5v. at 2A.
6.3v at 3.5A. 5v at 2A.
6.3v at 8A. 5v at 2A plus 4v at 2A and

6.3v at 2A.
6.3v at 4A.

CRYSTALS Type FT. 243

9/-
10/-
16/6

27/6
8/ -

Set of 80 covering 5706.667 to 8340 kcs in 33.333 kcs steps.
Complete set E4/3/6 post paid

Any one between 7006.667 & 7173 kcs, or above 7973 kcs 6/6 each
Any Three others 10/- post paid

Set of 120 covering 5675 to 8650 kcs in 25 kcs steps.
Complete set

Any one between 7000 to 7300, or 8000 to 8300 kcs
Any Three others

f6/4/0 post paid
6/6 each

10/- post paid

400 CYCLES INVERTER.
30/- post paid.

Very neat unit indeed, only 21 dia. by 4in.
long on li in. high pedestal base containing
suppressor. Ball bearings. 24 volt D.C.,
input for 26 volt single phase A.C. 6VA output.
Instrument quality - as used with Bendix
Magnesyn compass system.
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LOW INERTIA
INTEGRATING

MOTORS
Precision made, high -efficiency, permanent
magnet DC motors employing jewelled
bearings and gold brushes that sufficiently
eliminate brush -contact voltage -drop
and friction and iron losses to provide
a linear voltage/speed response that

enables very small voltages to be integrated over time. Made by El ectro-
Methods, of Stevenage, these units are assembled to a robust aluminium
faceplate which forms a type 1000 gearbox with a 5 : I ratio through
fibre and brass reducing gears to a double ball -bearing spindle terminating
in a small bevel gear. Low inertia motors are suitable for use in instru-
ment-type servo -mechanisms for driving light loads, operating mechanical
counters, or as small power generators. Nominally of 2,000 r.p.m. at
24 v., they have an off-load starting voltage of 79 millivolts at 95 micro-
amps. With an armature moment of inertia of 1.8 gram. cm. squared
they are so sensitive that they will operate

£4 -10 post paid.directly from a photo -cell or thermo-couple.
Brand New, in original wrappings.

Cold Cathode
Trigger Tubes

A sub -miniature cold cathode valve de-
veloped by Ericsson primarily for corn-
putor work, these GTR.120W tubes have
great possibilities in a number of experi-
mental electronic automatic control cir-
cults. They have an 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 micro -
seconds. They will withstand up to 310 v. with zero trigger voltage
without self -igniting.
Supplied complete with full performance data
in original packs of 100 at the Special Price of 5 per 100 post paid.

CHROMEL/ALUMEL THERMOCOUPLE LEADS
7, 10 and 21 foot lengths of flat twin lead -90% nickel, 10% chrome
and 95% nickel, 5% aluminium. Total resistance 0.875 ohms. For
use with millivoltmeter to read 0 to 1,000°C. Sheathed in heat resist -
ing silicon rubber that will stand 200°C. Price, post paid, 7/6, 10/6
and 21/- respecitvely.

BC.929 SCOPE UNIT
Neat, modern indicator unit especially
suitable for quick conversion to attractive
general servicing scope. (Suitable
circuit diagram and all component
values supplied.) Contains fully mu-
metal screned 3BP1 tube, intensity and
focus controls, 3 -position rotary switch
and 8 pre-set, potentiometers, plus
2 x 6SH7, 2 x 6H6, 6G6, 6X5 and 2X2
valves. Designed for 24 v. D.C. or
400 c/s A.C. input. Size 14 x 8fin.
square. Well known and deservedly
popular buy. Offered new, less (un-
wanted) motor driven aerial
switching unit, for post paid. DU

NOMOTRON DECADE COUNTER TUBES
STC Type G10/241 latest type cold cathode, gas -filled, single pulse,
uni-directional decade counter which illuminates numerals on tube
face. Operating range -20 kc/s. Cathode output 40 volts, 3.7 mA.i HT supply 310 v. plus. Applications include: tachometers, counting
and batching, frequency and time measurement, direct operation of
electro-magnetic relays, sequential monitoring of up to 10 different

-- waveforms, etc. Brand New, complete 32/6with special base and instructions. post paid.

ROTARY RELAY. Superb, fast acting, brand new precision unit made by Price for RCA.
Nominally 12 volt, but mighty lively on 6 -volt supply. Two heavy duty single pole changeover
contacts and one low current for external circuits, plus one break set that extends coil winding to
reduce initial energising current to 50 mA. (at 6 v.) for holding. Solid milled armature, laminated
steel frame, 21 x 21in. A in. thick, moulded inset dielectric block.
A highly recommended spares box buy at 7/6 each, post free.

VENNER TIME SWITCHES
Type T.S.2, first grade precision time switches as supplied to G.P.O.
Comprises absolutely silent, self starting, 250 volt 50 c/s synchronous clock
mechanism totally enclosed in heavy gauge brass case. Central drive takes
detachable dial that revolves to operate sensitive on and off trips for external
mains operated circuit. Self contained clock is easily detachable from rear
mounting panel (self starting down to 80 v. and keeps running down to
15 v.).
Brand new, in original packings, and with dial and adjustable stops,

post paid. 0.

200/220v. D.C. to 200/250v. A.C.

New 200 -watt D.C. to A.C. rotary
inverters in sound -proof cabinet. £9/10/-
carriage paid.

....,:y
400 CYCLE
CHOPPER

Latest version of U.S.A.
Servomechanisms 400 c/s
chopper. High quality 6 v.
vibrator oscillating be-
tween twin contacts for
chopping external circuit.
Hermetically sealed in octal

it based can.

Brand New £2 post paid.

HIGH QUALITY POWER PACK
Admiralty Rectifier Unit Design 95, totally enclosed in heavy
gauge attractive light grey case size 1 lfin. high x 6in, wide x
14in. deep. Admiralty ratings: transformer 400-0-400 at 50mA,
6.3 v. at 1 Amp, 5 v. at 3 Amp for 5U4G. Insulation tested to

rjY 3 kV. Two 350 ohm 20 henry 80 mA chokes; Two 4µF at
600 v. ceramic terminal square canned paper smoothing capaci-
tors. Double pole mains switch, two 2A fuses and two spares
all in screw -in holders on front panel 3-pin 250 v. 50 c/s
mains input, and 3 -pin output with matching plug on short
screened cable providine650 v. D.C. and 6.3 v. A.C. with common

s earth. An unusually neat, attractive, high quality unit. Brand
.i., New, still boxed

for only 50/_ carriage paid.

Brand New, Individually Tested, Fully Guaranteed Working voltage 400-450. Highly sensitive. Effective length 11.8 cm
Background count 90/minute. Response 30,000 counts/minute. 80 -volt

LOW - VOLTAGE, HALOGEN - QUENCHED plateau. Standard British 4 -pin base, stainless iron electrode. Ideal
9 for basic experimentation and instructional demonstration. Circuits

GEIGER - MUELLER TUBES25,- post free oofn

siimeqpuleestalwl tirthanseiascthortaunbde.conventional valve counter circuits supplied

1-30-A SIGNAL GENERATOR 100-156 Mc/s .

Modern, portable, battery operated, 5 valve Signal Generator with
alternative crystal or master oscillator, either optionally modulated by
1,000 c/s Hartley oscillator. Large directly calibrated dial with precision
slow motion drive. Five step and variable attenuator. Supplied with
matching black crackle carrying case for 6 and 135 volt batteries with 10ft.
supply cable, and metal cased 1 mA. test meter for checking crystal
resonance, etc. Brand new. £2/17/6 plus 7/6 packing and carriage.
1-95-A FIELD STRENGTH METER 100.156 Mc/s -

Self-contained, tunable -input, valve -voltmeter with telescopic aerial and
battery -fed diode rectifier and pentode amplifier for measuring field
strength, presence of modulation, and approximate frequency of trans-
mitter. Compensating circuit for state of lf and 45 volt batteries. In
attractive black crackle case. Brand new.
£2/5/- plus 5/- packing and carriage.

s
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PROOFS
BROTHERS LTD., 52 Tottenham Court Road, London, W.I

Head Office and mail order enquiries LANgham 0141
Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to I p.m. OPEN ALL DAY SATURDAYI
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POST FREE SNIPS
Double pole knife changeover switch on porcelain base. 2 for 5/-
G.P.O. 230 volt mains, twin six inch gong, outdoor bells 33/6
Siemens high-speed relays. 1,000-0-1,000 ohm coils 8/6
Pyrex Aerial Insulators. Four 3M. OR one 8in 7/6
U.S.A./British co -ax. adaptors. Four for 5/-
Neons. Ten 115 volt for 12/6; Six 80 volt for 7/6
G.P.O. mechanical counters. 0-9999 7/6

RECEIVER TYPE 88 (R1475)
Highly stable, specially accurately calibrated, Marconi design, RAP
communications receiver covering 2-20 Mc/s in 4 bands with built-in
600 kcs Xtal reference oscillator for checking dial which can be
reset by special panel trimmer control. 11 Valves: 3x6K7, 6K8,
6J5, 3x6Q7, 6H6, Y63 tuning indicator and VR150-30 voltage
regulator. Two stage IF with 8 tuned circuits, Xtal controlled
B.F.O. Four position selectivity with audio filters for narrow band-
width C.W. Fast and slow AVC, high and low noise suppression.
A plug-in unit with additional mixer provides a " listening through "
guard channel of either 2-4 or 4-71 Mc/s. Receiver 161 x 9 x I lin.
Power pack 8 x 9 x llin. Complete with 200-250 volt AC (or 12v.
DC) power pack type 360, and operating and alignment instructions.
Used, but in very good condition. Guaranteed serviceable. A sound

buy indeed at £13.10.0 carriage paid.

ETCH -YOUR -OWN
PRINTED
CIRCUIT KITS postFree

Each contains over 60 sq. in. of
laminated board and sufficient
chemicals to make dozens of
printed circuits, plus comprehen-
sive instruction book giving
advice and examples on translat-
ing theoretical circuits into lay-

outs ready for etching. High -quality materials-completely safe to
handle-carefully prepared to ensure fine definition and uniform results
without laboratory control.                        

£10 GEIGER COUNTER
Circuit embodies U.K.A.E.A. patent. Specially moulded case. Cur-
rently being supplied throughout the world. Three ranges-highly
sensitive.-light-portable-visual and audible response-plus output
socket. Ideal for introduction to radiation measurement and nucleonic
circuitry. Specially written 40 -page instruction manual supplied.
Batteries £2/15/3 extra.

KIT OF PARTS £411716
Identical parts. Guaranteed per-
formance. Manual and printed
circuit plates for battery pack sup-
plied (assembled pack £2/15/3
extra). Fully illustrated assembly
instructions. Spares and service
permanently available.

PORTABLE A.C./D.C. GENERATING SET
Self-contained 80 watt unit on compact chassis delivering 12 to 18
volts D.C. Size only 14 x 15 x 8in. Weight 461b. Spring mounted
air cooled petrol engine with fuel tank in base driving integral
generator that has heavy duty bridge rectifier feeding D.C. terminal
board. Miniature sparking plug. Filtered air intake.

Guaranteed Ea plus 10/-
serviceable. carriage.

PROOPS
BROTHERS LTD.

D.C. GYRO & SERVO MOTOR-CI AUTO PILOT
Beautifully engineered Minneapolis -Honeywell precision gyro, totally
enclosed in sealed light -alloy housing about 81in. cube. Automatic
erection and precession correction. Large diameter Dessyn type trans-
mitting potentiometers provide signals corresponding to the magnitude
of the deviation of gimbal arms. Powerful D.C. motor coupled through
a differential reduction gear to a 4in. spur driving gear integral with a
3M. dia. spiral groove cable driving drum. Two powerful solenoid
clutches and corresponding brakes hold drum rigidly in position or
set free for " neutral." Nominally for 26 -volt operation, but operates
at 12 volts. Size 10 x 6 x Sin.

£10 each unit or £17/10/- pair, carriage paid.

This is the attractive
lightweight American
Radio Altimeter that
superseded the British
version. A complete 14 -
valve radar set cover-
ing 420-460 Mc/s it is
ideal for conversion to
radio control of models
or 70 cm. work. It
embodies three self-
contained sub -units in
separate detachable
aluminium cases, as
follows:
TRANSMITTER
A push-pull feed -back oscillator tuneable either side of 445 Mc/s.,
frequency modulated at 100 cis by a particularly robust moving coil
transducer. Two 955 high frequency acorn valves. Case size only
31 x x 2in. plus 2 x 21in. dia. for transducer.
RECEIVER
Tuneable to transmitter frequency. Size 31 x 61 x 2in. Two 9004
acorn valves.
AUDIO AMPLIFIER
Self-contained RC coupled 12SH7, 12SH7 and 12SJ7. Size 3 x 5 x
1 lin. Amplifies the received signal which is passed to detector circuit
giving a D.C. voltage proportional to the difference between the trans-
mitted and received (reflected) signal to operate internal relays which
pass appropriate correction signals to autopilot and supply external
indicator (5 mA meter).
MAIN CHASSIS
The main chassis carries the 3 sub -units and has a further three 12SH7
one 12SJ7, two 12H6 and one VR150 regulator, three 1% wire -wound
resistors, one 4 -pole changeover relay, two SPCO relays, three twin -
ganged pre-set potentiometers, trimmers, fuses, etc.
Power supply is derived from a 27 -volt dynamotor (charging rate for
24 v. supply) delivering 285 volts at 75 mA.
BRAND NEW, a very useful buy indeed at only £2 plus 7/6 carriage.

TRANSMITTER/RECEIVER
APN-I

40 41 40 41 41 lb 41 41 41 41 41 41 40 41 41 40 41

200 AMP D.C. GENERATORS
These relatively small but really heavy duty genera-
tors were designed for a continuous output of 200
amps at 29 volts and are very successfully employed as
a portable welding plant when driven from a tractor
take -off pulley or separate engine as required.
Guaranteed fully c carriage
serviceable. Only £6.1 i) paid.

40 fP 41 6 40 6 41 40 fl fP 41 40 6 41 41 11 41 41

PROOPS BROTHERSHHead Office
52d Tottenhamen

order
m

enquiries
Co u rtLARNoand,mL0o14n1don, W.I.

Shop hours 9a.m. to 6 p.m. Thurs. 9a.m. to I p.m. OPEN ALL DAY SATURDAY
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PRECISION SIGNAL GENERATOR CTS3. A modern laboratory standard instrument still
in current use

FEATURES
 Vernier tuned, Triple screened, 6 -Band coil turret covering 8.9 to 300 Mc/s with

72 ohm output from 100 mV down to 1 AV.
 Precision decade ladder and silver slide wire attenuator calibrated in voltage and

0-90db.
 Variable carrier level monitored by cathode follower and VTVM.
 CW or modulated 30% by 1,000 c/s Sine or Square wave (variable mark/space ratio).
 External mod, by sine wave from 50 c/s to 10 kc/s. or pulses down to t µ Sec.
 Seven B7G Valves, Potted " C " core transformers, Paper capacitors, Stabilised H.T.
 Selected spare oscillator, pre -aged spare monitor, 100mA meter.
 Mains, H.T., Bias and Filament supplies fully RF filtered.
 Combined cabinet/rack mounting case, Pressure sealed, Desicator, Panel Mains

voltage adjustment, Triple fused, in fact, " the lot "!
Offered straight from Service use, complete with calibration book, cables, circuit diagram and principal technical
information, checked serviceable and fully guaranteed. Plus 15/- for careful packing and carriage £17.10.0

TWIN TUBE

CRT

INDICATORS

Attractive, lightweight, black crackle box 11 x 7 x 131in. deep
with 4 x 21in. and 31 x 3in. square windows on front panel for
twin 5FP7 tubes. Neat arrangement of appropriate (independent)
controls and variable scale illumination. Totally enclosed detachable
magnetic focusing coils. All connections to rear sockets. Ideal TV
monitoring unit as used by many amateurs. Used, but in very good
condition, tubes guaranteed O.K. £1!10/0 carriage paid.

PORTABLE POWER
Neat, lightweight but really sturdy petrol
engine. Completely self contained, air-cooled
pedestal -based unit with 5in. dia. x ;in. Vee
pulley for driving generator, pump, etc.
Made by Lauson Engines in the U.S.A. for
easy transport in a special lightweight con-
tainer. Developing 1.8 h.p. at 2,700 r.p.m.,
this very fine unit is only 17in. high x
14in. x 12in. and can be carried in
one hand. It has stellited valves to
suit any petrol, a totally enclosed
carburettor with air filter and a
mechanical fuel pump with glass bowl filter.
Flywheel cord start. Push-button stop.
Adjustable throttle. Butterfly choke, etc.
Standard 14 mm. spark plug with screen-
ed H.T. harness. Crankcase oil bath.
Supplied complete with 3ft. flexible
exhaust pipe and detachable 9 x 3' -in. dia.
silencer, driving belt and 10ft. of high-grade flexible
genuine quality engine offered
at the remarkable price of only 117.10.0

fuel hose. A
carriage paid
(inland only).

3 -INCH CIRCULAR SCALE MILLIAMMETER
American panel mounting " Radio Altitude " meter with modern
(coil round magnet) movement giving beautifully steady deflection to
reading on large dial boldly marked 1 to 4 with sub -divisions in tenths.
Supplied with suppressed zero which requires 6.5 mA. for full scale
deflection (0 = 1.5 mA.) but pointer is easily re -set to zero by moving
conventional hair spring adjuster behind dial, when 5 mA. gives f.s.d.
Rear housing incorporates on/off switch (operated by rotating small
knob on front face) and 5 -pin plug, two pins direct to meter and two
to switch. Not new. 17/6, post free.

ANTENNA INDICATOR
Remote indication to within
1° on precision instrument
type flush fitting black
crackle indicator with 3M.
dial calibrated in 2° steps
plus the four cardinals.
Simple D.C. wiring (6-30
volt) from specially wound
potentiometer in sealed die-
cast housing with fin.

drilled spindle transmits accurate signal of horizontal or vertical bearing.

Brand New, Post Free, 35,_

MEGISTORS, 125, 1,000 or 10,000 MEGohms
Glass encapsulated 10% tolerance high value resistors for minute
grid current applications. Ideal for extending the range of sensitive
meters or using in probes to provide a really high impedance input
for VTVM's or 'Scopes. One of each value plus any chosen two,
the 5 for 10/- post free by return.

VARIABLE

SPEED

HYDRAULIC

GEARBOX

This specially made oil -filled easing houses an hydraulic torque con-
version unit originally precision made by Westinghouse from high
quality materials for the U.S. Government at an acquisition cost
exceeding £150 each. Highly suitable for lathe head drive, workshop
variable speed power take -off, etc.
Basically the unit is a back-to-back mounted, oil submerged, variable
displacement hydraulic pump (input shaft) feeding a reversble hydraulic
motor (output shaft) so that variation of the pump displacement by
manual control gives very fine selection of output speed from zero
up to 6% below input speed while a changeover valve in the supply
lines to the motor provides instantaneous reverse at any speed. Recom-
mended input speed 500-1,000 r.p.m., maximum power 11 h.p. Both
shafts tin. dia. with Woodruff key.
Tested and fully guaranteed, supplied complete with technical data
and performance curves for the remarkable price of £16 only, carriage
paid.

1934 & 1935 TRANSMITTER/RECEIVER

TRANSMITTER
I.F. STRIP ...

MODULATOR ...
RECEIVER ...

£4 10 0 Carriage Paid.
£2 5 0 WITH CIRCUIT DIAGRAM
£1 5 0 AND CONVERSION
£1 10 0 DETAILS.

Special offer

Complete Units with control boxes.

FOR EXPORT ONLY. PLEASE ENQUIRE.

I PROOPS
BROTHERS LTD., 52 Tottenham Court Road, London, W.I.

Head Office and mail order enquiries, Dept. M, LANgham 0141
Shop hours 9 a.m. to 6 p.m Thurs. 9 a.m. to I p.m. OPEN ALL DAY SATURDAY
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18 TOTTENHAM COURT RD., LONDON, W.1
MUSeum 5929/0095

ALSO AT: 162 HOLLOWAY ROAD, LONDON, N.7
NORth 6295/6/7

99 CHEAPSIDE, E.C.2. MON 6860
All post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7

The

CRY (0)11'nr.
BABY ,
ALARM -1'

This highly
efficient unit
is simple to assemble, extremely
sensitive and may be installed in a
matter of minutes. Completely
SAFE employing a double wound
mains transformer. Attractively
finished in Red and Grey (wash-
able) " Lionide " with cream
plastic escutcheon. Size only 7iin
x 31in. x Supplied in
kit form complete with mike at
ONLY 7216 plus 2/6 P. & P. or
assembled and tested 89/6 P. & P.
2/6. Suitable mike flex available at
3d. a yard. Instruction book and
price list separately 1/- post free.
A.C. 200-250 v.

(42)

P. & P.

SALE!
SALE!

FROM

JANUARY 2nd.
for callers only at
ALL BRANCHES

We have a number of
BARGAINS

in New and Demonstration
Models of AMPLIFIERS,
SPEAKERS, TUNERS,
CHASSIS, TAPE RECORD-
ERS, etc., etc.

All with full guarantee.
Usual facilities.

Come Early!!
RADIO JACK

Covers local medium wave stations
variably tuned. Compact self con-
tained unit requiring only connec-
tion to aerial (no power supplies
regd.) for 1st class reception when
used in conjunction with your tape
recorder or high gain amplifier.
All necessary parts available at a
special inclusive price of only 19/6.
P. & P. 116.

SUPER I -VALVE SHORT-WAVE
RADIO

World-wide coverage at most reasonable
cost. Covers 40-100 metres with the
coil supplied. Can be extended to cover
10-100 metres. Provision is also made
for the addition of two extra valve stages.
Employs the famous Acorn -type 954 valve.

All necessary components can be supplied complete
with full a sembly instructions at ONLY 35/- plus 2/ -

Send 2/- for point-to-point wiring diagram and price list.

THE R.C. 3/4 WATT AMPLIFIER
Compare the advantages. Treble bass AND
middle controls. For crystal or magnetic pick-
up. A.G. Mains 200/250 v. Valve line-up:
6V6GT, 6SG7 metal, 6X5GT. Negative feed-
back. Built on stove enamelled steel chassis,
measuring only 8in. x 4in. x !fin. Four en-
graved cream knobs are included in the price
of the complete kit with all necessary practical
and theoretical diagrams at E4/5/- only, plus
2/6 p. & p. or Instruction Book fully illustrated for
II- post free. This amplifier can be supplied assem-
bled, tested and ready for use at ES/6/-, plus p. & p.

NEW LOOK ECONOMY FOUR
Our very popular three -valve plus
rectifier mains T.R.F. receiver is now
available with a new De Luxe cabinet
with polished Walnut finish and Cream
trimming (as illustrated). Brief Spec.:
Valve line-up 6K7, 617, 6V6 and contact
cooled rectifier. Ready drilled chassis,
good quality Sin. loudspeaker, Special
Denco Coils Covers Medium and Long
Wavebands. Overall dimensions: I2in. x

(3 6in. x Sin. high A.C. 200/250 v. Simple
construction with guaranteed results. Easy to follow practical and theoreti-
cal diagrams supplied. All necessary components, down to the last nut
and bolt, are offered at a SPECIAL INCLUSIVE PRICE OF L5/10/-,
plus 5/- p. & p. Instruction book available separately 1/6, post free. Also
available with plastic cabinet in IVORY or BROWN if preferred at ONLY
0/S/, plus p. & p.

(14)

Open: Tottenham Court Rd., and
Cheapside: 9 a.m. to 6 p.m. Mon.
to Fri., Sac. I p.m. Holloway Road;
9 a.m. to 6 p.m. daily. Thurs. I

p.m., Sat. 5.30 p.m.

If not stated please add postage
on orders under LI. Cash with
order or C.O.D. (charges extra),

Our advantageous H.P. and Credit
Sale Terms are available on any single
item over L5. Your enquiries invited.
Please print your name and address ! !

THE NEW LOOK RAMBLER PORTABLE
This wonderful little Medium and Long
wave battery superhet incorporates
IRS, 1T4, ISS, 3V4 miniature valves,
Sin. speaker and frame aerial. Housed
in smart two-tone Red/Grey cabinet.
All required components at the NEW
LOW PRICE of E6/19/6, plus 2/6 p. & p.;
or with the latest low consumption
"96 range" valves at the NEW LOW
PRICE of E7/7/-, plus p. & p. Uses
all -dry batteries AD35 (1/6), 8126
(9/-). Full descriptive instruction
book, itemised price list, diagrams, etc.,
available separately at 1/6 post free.

(2) MAINS UNIT FOR ABOVE
Fits into battery compartment. A.C.

200/250 v. All required components at
ONLY 47/6 plus 1/6 p. & p. or assembled
and tested at E3/5/- plus p. & p. (Also
suitable for many other portables.)

CLYNE CATHODE RAY OSCILLOSCOPE
for Home Construction

A recent addition to our comprehensive stocks
of quality equipment for the con-
structor. This is an exceptionally
sound and robust instrument
of the most versatile type,
that will be a boon to the
seriously minded amateur ser-
viceman or constructor. Speci-
fications: 8 -Range Time Base,
switched from 20 c/s to 160
Kc/s. Y -Plate Amplifier
has a sensitivity of 50 mV.
and frequency response of
20 c/s to 600 Kc/s with a
gain of 150. A calibrating
voltage of 6.3 v. 50 c/s.
is provided. Employs ECR30
2,4in. Cathode Ray Tube and 4
valves: 2/ECF80, I/EF91, I/6X5. Con-
trols: X -shift, Y -shift, Focus, Width, Brilliance. ON/OFF. Time Base
Frequency (Fine), Time Base Frequency (Coarse). Sync. Selector. Sync.
Amplitude. Y -input Selector. X -input Selector. Amplifier Gain. Operates
from 200/250 v. A.C. Mains. All required components for the construction
of this wonderful instrument, including comprehensive assembly instruc-
tions, available at a SPECIAL INCLUSIVE PRICE OF ONLY £12/19/6,
plus 5/- c. and p. Attractive engraved ivorine Front panel, optional extra
at only 10/6. Just arrived ! Portable carrying case at 45/- extra.

Fibre Glass
Console
now available

(37)

CLYNE RADIO

ELECTRONIC
ORGAN

Readers will no doubt be
pleased to know that our
working model of this
amazing organ for home
construction, may be heard
and seen at our Hi-Fi
Showroom in Tottenham
Court Road, W.I. For
the benefit of construc-
tors all components, key-
boards, chokes, etc., are
available ready made. Full
constructional details are

available in book form
at 15/- plus 1/6 p. and p.
We shall be happy to
forward a complete
price list on receipt of
a stamp. Please address
all organ enquiries 'or

the attention of Mr. L. Roche.

VISIT OUR FULLY EQUIPPED
HI-FI SHOWROOM

AT TOTTENHAM COURT ROAD FOR
DEMONSTRATIONS OF THE LATEST

 HI -FIDELITY EQUIPMENT
BY ALL LEADING MANUFACTURERS

We stock equipment of Quality by all leading makers: i.e., Leak, Quad, ai
Armstrong, Dulci, Ferrograph, Reflectograph, Vortexion, Tannoy, Linear, W
Wharfedale, Grundig, Goodmans, W.B., Rogers, Garrard, Lenco,
B.T.H., Pamphonic, Simon, Brenell, Collaro, Telefunken, Fi-Cord, etc., etc. 
A full range of high quality cabinets to suit all purposes is on show, i.e.,
"RECORD HOUSING," " W.B." " A.D.," etc. Enquire about our go
interesting part -exchange scheme for personal callers. H.P. Available. W
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" FAMILY FOUR "
Our supersensitive
T.R.F. Receiver for
home construction.
Covers Long and
Medium Wavebands,
is housed in very
smart plastic table
cabinet in Brown or
Black. For A.G. mains 200/250 v. Compre-
hensive assembly instructions provided, in-
cluding practical and theoretical diagrams,
which are easy to follow and will enable you
to complete this receiver which will be the
envy of your friends. ALL NECESSARY COM-
PONENTS ARE BEING OFFERED FOR LIMIT-
ED PERIOD ONLY AT THE REMARKABLE
PRICE OF ONLY 79/6, plus 2/6 P. & P. In-
struction book available separately if you wish
to study before purchase at 1/6 post free.

THE CLYNE RADIO " DE LUXE "
PRINTED CIRCUIT SUPERHET

A new two -wave
band (L and M)
Superhet using the
latest miniature
valves: ECH8 I,
EF85 and ECL80,
plus contact cooled
Rectifier. Incorpora-

tes Ferrite Rod Aerial
and is of unit construction. Ex-

ceptional sensitivity and selectivity. Out-
standing performance and quality T.C.C.
condensers throughout. Easily constructed
in one evening. Brown or ivory Bakelite or
wooden Walnut finish cabinet. A.C. mains
200/250 v. All necessary components at special
inclusive price of E7/19/6 plus 3/6 P. & P.
Instruction Book with itemised price list
available separately at 1/6 post free. Also
available in De Luxe Cabinet (as " Economy
Four " at 5/- extra).
SUPER PERSONAL POR-
TABLE. A wonderful
little sec that you can take
anywhere. Ideal for camping,
picnics, etc. Detachable
aerial rod supplied. Covers
Medium waveband 200-500
metres. Can be built in
approx. I hour. All necessary
components available at the
following SPECIAL INCLUS-
IVE PRICES: I -valve version
ONLY 35/- plus 2/- P. & P.
Super 2 -valve version ONLY
41/, Plus 2/- P. & P. Send
for point-to-point wiring diagram and parts
price list 2/- post free. Extra for use with the
above DLRS balanced armature headphones,
7/6 pair.

(5)

NEW ! " PAGEBOY " 2 -TRANSISTOR
POCKET PORTABLE

Completely portable-NO EXTERNAL AERIAL
OR EARTH REQUIRED. This is an amazing
little receiver with built-in aerial and small
enough to be held in the
palm of the hand. Medium
wave reception at wonderful
volume. No fiddley tuning!
-condenser tuned! Sup-
plied with drilled chassis
and colour coded
components. Easily
assembled with the
aid of the easy -to -
follow assembly in-
structions provided. (45)
Total cost of all
necessary componen s, including transistors,
wiring wire and even solder ONLY 32/6 plus
1/6 P. & P. Battery 3)- extra. Ardente type
deaf -aid earpiece complete with cord and plugs
extra at 12/6. Parts price list and Easy Lay -out
Plans 2/- post free. Callers welcome to hear this
set demonstrated at any of our branches. Our
reputation is your guarantee.

THE "WAVEMASTER" 7 -TRANSISTOR
LUXURY PORTABLE
400 MILLIWATTS OUTPUT

To build yourself Medium and Long waves-Push-Pull Super -
het A.V.C. Perfect Car Radio reception. Size 10in. x 61in. x
4iin. at base tapering to 4in. at top.
Very attractive two-tone grey Vynide covered cabinet with
black and gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings. * Weight-complete
with long -life 71 volt battery-44lb. * Mazda high-grade
transistors throughout. * High -Flux 7in. x 4in. Elliptical
Speaker. * Slow motion tuning. * Co -axial socket at rear
for direct connection to Car Radio Aerial. * Improved
reception by use of seven -section plated telescopic aerial
disappearing into Cabinet when closed, 34in. above Cabinet (43)
when fully extended.
Construction simplified by Bakelite chassis board with the following components already mounted:
I.F. Transformers (3). Oscillator Coil, Trimmer Bank, Output Transformer, Interstage Trans-
former, Aerial Brackets and Earth Bar. SPECIAL INCLUSIVE PRICE for all required components,
full assembly instructions-nothing more to buy-is E10119/6 plus 3/6 P & P. Alignment service
available. Full assembly instructions and individually priced parts list, all of which are available
separately, 2/6, post free.

TO BUILD YOURSELF
ALL PARTS AVAILABLE SEPARATELY

" PRACTICAL WIRELESS " POCKET SUPERHET
All required Components for the Pocket Superhet as described
in November issue of "Practical Wireless '' now available at
special inclusive price of E9/15/6 complete, including Printed
Circuit. All items available separately, send stamp for list.

(I) New Look " RAMBLER all dry s'het portable NEW LOW
PRICE £6 19 6 2/6 1/6

(2) " RAMBLER " Mains Unit (suits most portables) f2 7 6 1/6 9d.
(3) " ECONOMY FOUR " T.R.F. Mains Receiver ES 5 0 2/6 1/6
(4) " ECONOMY FOUR " with New Look Cabinet ES 10 0 2/6 1/6
(5) " FAMILY FOUR " (our new T.R.F. Receiver) E3 19 6 2/6 1/6
(6) " SUPERIOR FOUR " (four valve mains receiver) ES 15 0 2/6 1/6
(7) Standard JASON F.M. Tuner FMTI E6 IS 0 2/6 2/-
(8) Fringe area JASON F.M. Tuner FMF CI 15 0 2/6 2/-
(9) JASON " MERCURY 2 " Switched F.M. Tuner plus ITA/B.B.C

Sound E10 10 0 2/6 3/6
(10) OSRAM 912 Printed circuit F.M. Tuner. NEW LOW

PRICE ES 19 6 2/6 2/6
(11) JASON " ARGONAUT " AM/FM Chassis LIS 5 0 2/6 2/-
(12) JASON " ARGONAUT " AM/FM Tuner £13 19 6 3/6 2/-
(13) F.M. Power Pack (suitable for most tuners) El 17 6 1/6 1/-
(14) R.C. 3/4 watt Amplifier (with Bass, Middle and Treble controls) £4 5 0 2/6 1/-
(15) 2 -amp. Battery Charger El 16 6 2/6 3d.
(16) R.C. Transistor/Crystal Receiver ('phones extra) El I 0 1/3 3d.
(17) R.C. Super Transistor/Crystal Rec. (ditto) fl 7 6 1/3 3d.
(18) R.E.P. I -valve Battery Receiver f2 2 0 2/- 9d.
(19) " CRY-BABY " ALARM (Baby Alarm) E3 12 6 2/6 1/-
(20) MULLARD 510 Amplifier (printed circuit) Ultra Linear Version £9 9 0 3/6 1/6
(21) MULLARD 510 as above plus input selector and spare power

supplies ..7.1 I 10 0 3/6 2/6
(22) " DE -LUXE " Printed Circuit Superhet £7 19 6 3/6 1/6
(23) " DE -LUXE " with New Look Cabinet £8 4 6 3/6 1/6
(24) JASON J.T.V. 2 Tuner E13 19 6 3/6 2/6
(25) RADIO JACK 19 6 1/6 6d.
(26) MULLARD TYPE " C " Tape pre -amp. E12 9 6 3/6 2/6
(27) JASON WII Wobbulator £14 19 0 3/6 3/6
(28) JASON Valve Voltmeter EMIO (23 ranges) £18 :0 0 3/6 2/6
(29) NEW JASON F.M. TUNER FMT2 with built-in power supplies

and cabinet EA 19 6 3/6 2/6
(30) NEW JASON FRINGE F.M. TUNER FMT3. as above EIO 19 6 3/6 2/6
(31) PULLIN Series 90 TEST METER ES 19 6 2/6 1/6
(32) R.C. Super Personal Portable I -valve (phone extra) El 15 0 2/6 2/-
(33) R.C. Super Personal Portable 2 -valve (phone extra) £2 I 0 2/6 2/-
(34) R.C. TRANSETTE 2 -Transistor Personal Portable E3 9 6 2/- 2/-
(35) JASON EVEREST 6 -Transistor 2 -wave Portable £13 19 9 3/6 3/6
(36) JASON EVEREST 7 -Transistor 2 -wave Portable f15 18 9 3/6 3/6
(37) CLYNE Cathode Ray Oscilloscope C12 19 6 5/- 10/-
(38) Compact Multi -range Test Meter E2 19 6 1/6 1/6
(39) CAR RADIO, Printed Circuit, 5 -valve S'het. NEW LOW

PRICE £11 19 6 3/6 2/6
(40) JASON Audio Generator AGIO £14 5 0 3/6 2/6
(41) JASON Oscilloscope OGIO £22 10 0 5/- 3/6
(42) Super SHORT WAVE RADIO, 1 valve LI 15 0 2/- 2/-
(43) " WAVEMASTER " 7 -Transistor Luxury Portable EN 19 6 3/6 2/6
(44) " GOLD STAR" De -Luxe 1 -valve Portable El 17 6 2/6 1/6
(45) " PAGEBOY " 2 -Transistor Pocket Portable ('phone extra) £1 12 6 1/6 2/ -
Instruction Books which contain full description easy -to -follow practical wiring diagrams theoretical diagrams Item-
ised price lists, etc., are free of charge with all parcels but may be purchased separately as shown above.
PLEASE NOTE:-A selection of the above items are described more fully in this advertisement!!

All
required

components
at special
inclusive

price

P.

P

Instruction
Book and
itemised

price list
available

separately

PRINTED CIRCUIT CAR RADIO
(for Home Construction). We are proud
to be able to offer this New type Car
Radio employing up-to-the-minute cir-
cuitry, special 12 volt valves and trans-
istorised out -put stage. The highest
degree of sensitivity is assured by the
incorporation of Permeability Tuning and a tuned (39)
R.F. Stage. Covers Medium and Long Wavebands.
NO VIBRATOR PACK IS REQUIRED. This is a really compact receiver
that will fit any car. Comprehensive assembly Instructions are provided
with all necessary components, including valves and transistor at a Special
New Low inclusive Price of Only E11/19/6 plus 3/6 P. & P. Instruction
booklet with itemised price list, full description dimensions, etc., avail-
able separately at 3/6 post free.

 TURN OVER FOR MORE CLYNE BARGAINSap.

THE
COMPONENT

18 Tottenham Court Road, London, W.I. SPECIALISTS
162 Holloway Road, London, NJ.
99 Cheapside, London, E.C.2.
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* MORE CLYNE RADIO BARGAINS
CA BY UNIVERSAL

TEST METERS
These pocket-size multi -range
test meters are of excellent
quality and cover all the most use-
ful ranges (A.C. Volts, D.C. Volts,
resistance and current). Supplied
complete with test prods, in-
struction book and batteries.
Model A.I0 (2,000 ohms per volt)

E4/17/6
Model B.20 (10,000 ohms per
volt) E6/10/... Plus P.&P. 3/6 on ea.
Fully detailed and illustrated
leaflet available on request

RECORD PLAYERS
Full range at usual competitive
prices. Interesting H.P. facilities
E.M.I. 4 -SPEED STEREO/MON-
AURAL SINGLE RECORD
UNIT. Complete with Stereo Head
and Sapphire Styli. Brand New and
Fully Guaranteed. ONLY L6/19/6
plus 3/6 P. & P.
LATEST GARRARD MODEL
210. Four -speed manual or auto-
matic. 10in. and I2in. records of
same speed can be mixed in any
order, wired for stereo, attractive
white colour scheme. Price 101 gns.
plus 3/6 P. & P.
LATEST B.S.R. UAI4. 4 -speed.
Attractive appearance. Wired for
stereo. Fully guaranteed. E7/19/6.
plus 3/6 P. & P.
B.S.R. UA8 STEREO/MON-
AURAL. Few only at E7/19/6, plus
3/6 P. & P. Brand new Guaranteed.
COLLARO CONQUEST. 4 -

speed. Wired for stereo. Brand
new. L7/19/6, plus 3/6 P. & P
CATHODE RAY TUBES. Un-
repeatable offer! I7in. MW 43/69
by leading British Manufacturer.
Brand new in original cartons.
Not regunned. Full 12 -month
guarantee. Limited quantity at
E7/10/- each only, plus 10/- P. & P.
Send stamp for comprehensive
Valve and Tube List.
METERS. Large selection of
panel mounting meters at com-
petitive price. Send stamp for new
list now ready.
ANOTHER PORTABLE CABI-
NET! Ex leading manufacturer's
battery portable attache type case.
Attractive two-tone grey rexine
finish. Size closed 131 in. x 9f in. x
31 in. Complete with fittings and
handle. Including Medium and
Long Wave frame aerial which fits
in lid. Limited quantity only at
bargain price of 19/6 plus 2/-
P. & P. Brand new.
"PIFCO" INSTRUMENT BIT
SOLDERING IRON with in-
tegral Stand and built-in Spot -light
for illuminating work 200/250 v.
ONLY 22/6. P. & P. 1/6.
SOLDER. New boxed I lb reels,
16 S.W.G. 50/50 at 8/6 only, plus
1/- P. & P.

VIBRATOR PACKS. Limited
quantity of both 6 volt and 12 volt
types available. Output 300 volt.
100 m/a. Fully smoothed. Brand
new ex -Govt. surplus. Price 35/ -
ea., plus 2/6 P. & P. Please specify
input voltage required.
12 VOLT VIBRATOR PACK.
(Mallory). Output 150 v. @ 40 mA.
Complete with synchronous vi-
brator. Brand new. ONLY 12/6,
plus 2/- P. & P.
I2in. BAKERS SELHURST
LOUDSPEAKER. 15 ohms, 15
watt 30-14,000 cps. Brand new,
/4/10/.. P. & P.316.
I2in. RICHARD ALLAN P.M.
LOUDSPEAKER. 3 ohm speech
coil. Brand new. Only 32/6 plus
2/6 P. & P.
DEAF AID TYPE EARPIECES.
Ardente Standard magnetic type
complete with lead and plug.
Only 12/6. P. & P. 1/-.
MINIATURE CRYSTAL DEAF -
AID TYPE EARPIECE. Supplied
with ear insert, aft. lead, sub-
miniature jack plug and socket at
8f- only, plus 1/- P. & P.

SUPER MAGNETIC RECORDING TAPE SPECIAL!!!
Famous American Ferrodynamics "BRAND FIVE"

An enthusiast's " must." Brand new (NOT
SUB -STANDARD) High grade Acetate Base,

Sin. 603ft. 16/, Sin. 900ft. 18/6, 5Iin. 1,200ft. 23/6,
7in. 1,200ft. 25/-, 7in. 1,800ft. 35/-. Extra quality
Mylar Dupont. Sin. 300ft. 13/-. Sin. 1,200ft. 37/6.

7in. 1,800ft. 44/-. 7in. 2,400ft. 60/, Each on
plastic spool. All Post free. Trade enquiries invited

EXTRA SPECIAL OFFER!!
A small three -valve PORTABLE RE-
CORD PLAYER AMPLIFIER mounted
on baffle 12 x 7in., with High Flux 6,in.
Loudspeaker. Valve line-up ECC83, EL84,
EZ80. Incorporates separate bass and
treble controls. Max. output 3 watts.
Will match all types of high impedance
pick-up. Ready to use, L5/12/6. P. & P. 3/6.
NEW STYLE CABINET finished in
two-tone Leatherette. Will accom-
modate above Amplifier and Baffle
without modification, also most types
of Ancillary Equipment. Overall size
18 x 13f x 8,in. Fitted with carrying
handle, E3/9/6 plus 5/- P. & P.
NOTE. If both items purchased
together they will be supplied at
a special inclusive price L8/7/6
plus 6/6 P. & P.

* TAPE RECORDER CONSTRUCTORS *
* FOR THE CONNOISSEUR *

COLLARO TAPE PRE -AMPLIFIER AND BIAS OSCILLATOR.
Complete with power pack for use with Collaro Mk. IV deck. 4 valve plus
EM8I magic eye. 110-240 v. A.C. Input sensitivity: microphone socket
5 rniv., auxiliary socket 500 m/v. Speed equalisation switch gives com-
pensation at all 3 speeds. Full wiring instructions included. List price L21.
Limited quantity only at L15/19,6. P. & P. 5/-.
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. 3 motors,
3 speeds, 18, 31, 7f i.p.s. takes 7in. spools. Push-button controls, E12/19/6
plus 5/- P. & P. Usual M.P. facilities.
LATEST B.S.R. " MONARDECK." Single speed Tape Deck. Takes
51in. spools -31 i.p.s. At only E8/19/6 plus 5/- P. & P.

NEW! NEW! NEW!
TAPE RECORDER AMPLIFIER Suitable for use with either of the
above Tape Decks, and most other types. For A.C. mains, 4 watts
output. 40-12,000 CPS at 7,- i.p.s. 3 db. Facilities for superimpose.
Valves: 6BW6, ECL82, 12AX7, EM84, and contact cooled metal rectifier.
Radiogram input, microphone input, monitor facilities (can be used as
straight through amplifier), volume control and separate treble and
bass controls. Chassis measurement Ilf x 3 x 4fin. Supplied com-
plete with attractive grey/blue escutcheon plate finished in black and
gold. Circuit diagram and connecting instructions included. Price
E11/5/- only, plus 3)6 P. & P. If purchased with either of the above decks.
both items post free!
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE
Suitable for above amplifier and Collaro, Studio deck. Limited quantity
only at 72/6 plus 3/6 P. & P.
MIC 45-I Acos latest flat pistol -grip crystal microphone. Attractive
black and gold finish. OUR PRICE 29/6 plus 1/- P. & P.
ACOS MIC 39-1. Crystal stick microphone. List price 5 gns. Our
price 39/6 plus I/6 P. & P.
MIC 40. General purpose crystal microphone with desk stand. Our
price 25/- only plus 1/6 P. & P.
M.C.24. Imported, crystal, attractive streamlined polished metal case,
incorporates muting switch. List price 64/.. OUR PRICE 42/- only.
1/- P. & P.
ANOTHER HAND MIKE BARGAIN! Lightweight crystal with
built-in desk stand at only 19/6. P. & P.

LIMITED IMPORT QUOTA ONLY!
OUTSTANDING BUY!

MODEL U.I MULTI -RANGE TEST -
METER. Ideal for amateurs and service
engineers. Incorporates 3 inch rectangular
meter. Ranges: A.C. and D.C. voltage.
0-10-50-250-500-1,000 v. D.C. current 0-100-
500 m/a. 0-I m/a. (used at 0-10 v. range).
Resistance 1-2,000 ohms (centre 24 ohms).
100-200,000 ohms (centre 2.4 k.). Sensitivity
1,000 ohms per volt A.G. and D.C. Size:
Sin. x Sin. x 21in. Weight 22 ozs. only. Fully
guaranteed. Supplied complete, and ready to

nuse with test leads, at the 79i P. & P.
very low price of only 3/6.
(Bona fide trade enquiries invited).

CLYNE RADIO LTD.

ki?
18 Tottenham Court Road, London, W.I.
162 Holloway Road, London, N.7.
99 Cheapside, London, E.C.2.

THE
COMPONENT
SPECIALISTS

ALSO

PREVIOUS
PAGES

BERNARDS Latest Manual No.
167. " Eleven Tested Transistor

Circuits, using Pre -Fabricated Circuit
Units." Price 2/6, post free. Covers
the use of the new items listed below.
TSL LP45F MINIATURE LOUD-
SPEAKER, diameter depth
fin. High flux 9,500 guess, 150-15,000
cycles, 25/-, plus 1/6 P. & P.
TOROTOR TRANSISTORISED
FM FRONT END (80-100 m/cs.).
Completed with 2-0C171 VHF
Transistors. Ready assembled, 79/6.
Plus 26/9 P.T.
Suitable set of 10.7 me/s. sub -minia-
ture IF TRANSISTOR Transformers
(2 IF -I RDT) 27/6 per set, plus 1/6
P. & P.
SUB -MINIATURE DRIVER and
Output Transistor Transformer 12/6
per pair, plus 9d. P. & P.
MINIATURE TRANSISTOR
Twin Gangs 196/87 pF. size approx.
lin. x lin. x /in. 17/6, plus 9d. P. & P.
Set of Miniature Transistor IF and
OSC Coils (455 kc/s.). (3 IF and I

OSC), 21/-, plus 1/- P. & P.
3 WAVEBAND CONVERTER
TA -12401. With OC170 transistor
in emitter injected autodyne con-
verter circuit. S.W., 5.9-13 Mt/s.:
M.W., 510-1,620 kcjs.; L.W., 150-
275 kc/s. Wavechange and on -off
by four pushbuttons. Overall size
3.4 x 2.1 x I.8in. 67/6. Plus 22/9
P.T.

TRANSISTORS!!!
SURPLUS P.N.P.
RED SPOT (Audio/Experimental
Application) 3/6 ea.
WHITE SPOT,
R.F. up to 2.5 M/cs. 5/- ea.

0C169 VHF PNP JUNCTION
TRANSISTOR. Drift -type, Alpha
cut-off frequency 80 MO. 18/- ea.
Attractive discounts for bulk pur-
chases. The above is a selection only.
Full range in stock by all leading
manufacturers. Let us have your
enquiries. (ALL POST FREE).
FRUSTRATED EXPORT. Not
repeatable! L., M. and S.W. SUPER -
HET RECEIVER. Manufactured by
McCarthy for export. At present for
operation on 6 volts, but conversion
details supplied free.

Valve line-up: 6K8G, 6K7G, 6Q7C
6F6G, 6X5G and 6 volt 4 -pin non -
synchronous vibrator. Sin. P.M.
Speaker, 4 watts output, P.U. socket
Ext. L.S. socket, etc. Tone control.
Fitted in polished wood cabinet,
size 211in. x 10fin. x 10fin. These
cabinets are slightly soiled owing to
storage, but each is guaranteed un-
used, in serviceable condition, tested
prior to despatch. Price E5/19/6 only
plus P. & P. 7/6, plus 27/6 for A.C.
Mains Conversion Components if
required. OUTSTANDING BUY!
ACOS GP73-2A: Turnover cart-
ridge for Stereo and Monaural Standard
and L.P. Few only at 29/6, also GP67-3
Mono at 18/-. Both plus 9d. P. & P.
LOUDSPEAKERS. EX. CHASSIS.
As new guaranteed perfect, by leading
manufacturers. Sin. high flux. 9/6;
64in. 10/6; 8in. 13/6; also 10in. with
0/P transformer (5.000 ohms), 17/6.
All 3 ohm speech coil, also 8in. avail-
able, in attractive cloth covered cab-
inet, ideal for extension speaker, 22/6.
Each item plus 1/6 P & P. Complete
list of new speakers on request.
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C.R.T. BOOSTER TRANSFORMERS
For Cathode Ray Tubes having Heater/Cathode short
circuit and for C.R. Tubes with falling emission. Full
installation instructions supplied.
Type A. Low Leakage windings. Optional Boost 26%
and 50%. Tapped maina primaries:

2 volt 12/6 each
4 volt
6.3 volt
10.8 volt

12/6 each
12/6 each
12/8 each

13.3 volt 12/6 each
OUR LATEST SUPERIOR PRODUCT Type A2.
High Quality. Low capacity. 10/15 pf.
Optional boost 25%, 50%, 75%. 16/6 each
Type B. Mains input. Low capacity. Multi -Output
2, 4, 6.3, 10 and 13 volts. Optional boost 25% and
50%. Suitable for all Cathode Ray Tubes 21/,

RESISTORS. All preferred values. 20% 10 ohms to 10
meg., 4& ; w., 4d.; 1 w. 6&; 15 w., Ed.; 2 w. 1/-.
HIGH STABILITY. w., 1% 21-. Preferred values
10 ohms to 10 meg. Ditto 5% 94., 1000 to 5 meg.

If watt WIRE -WOUND RESISTORS 1/3
10 watt 26 ohms -10,000 ohms. 1/6
15 watt JJJ 2/-
12,500 ohms. -50,000 ohms. 10 w 3/3
WIRE WOUND POTS, 3 w. WIRE -WOUND POTS. 4 w.
Pre-set MM. T.V. type Standard size Pots. long
Knurled Slotted knob. Spindle High Grade. All
All values 25 obese to 25K. values 50 ohms to 50 K.
3/- ea., 30 K. 50 K., 4/-. 6/6; 100 K. 7/6.
Ditto } w. Carbon Track, W/W EXT. SPEAKER
30 K. to 2 Meg., 3/-. CONTROL 100, 3/-.
0/P TRANSFORMERS. Heavy duty 50 mA. 4/6. Multi
ratio push-pull 7/6. Mlnia.ture 3V4, etc. 4/6. Hygrade
Push -Pull 10 watts, 15/6. Push-pull 20 w. 6 k. or 8 k. 30/-.
L.F. CHOKES. 15/10H 60/65 mA. 5/-. 10H 85 mA., 10/6.
10 H 120 rna., 12/6. 1011 150 mA., 14/-.

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD 250-0-250, 80 mA., 6.3 v. 3.6 a.

tapped 4 v. 4 a. Rectifier 8.3 v. 1 a., tapped 5 v.
or 4 v. 2 a. Ditto 350-0.350 22/6

MINIATURE 220 v. 20 mA., 6.3 v. 1 a 1
MIDGET, 220 v. 45 m.A. 6.3 v. 2 a 1.
SMALL. 200-0-200 60 mA., 6.3 v. 2 A 1
STANDARD, 250-0-250, 65 mA., 8.3 v. 3.5 a 17/8
HEATER TRANS.. 6.3 v. 10 a., 7/8; 3 amp 1016
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5.
6, 8, 9, 10, 12, 15, 18, 24 and 38 v. at 2 A 22/6
AUTO. TRANS. 150w, 0, 10, 120, 200, 230, 250v 22/6

ALADDIN FORMERS and cores, fin. 84.; fin. 10d.
0.3in. FORMERS 5937 or 8 and Cane TV1 or
2f in. sq. x 2Iin. or fin. sq. x If in., 21- with cores.
SLOW MOTION DRIVES. Epicyclic ratio 6: 1, 2/3.
SOLON. BanW Soldering Iron, 220/40 v. 25 w., 24/-.
REMPLOY MTRUMENT IRON. 220(40 v. 25 w., 17/6.
MAINS DROPPERS. 3 x /fin. Adj. Sliders .3 amp.
1,000 ohms 4/3. .2 amps. 4/3. .1 amp. 2,000 ohms, 5/-.
LINE CORD. .3 amp. ft ohms per foot .2 amp. 100 ohms
per foot, 2 -way, 6d. per foot; 3 way Td. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. Size enly 1 x

ACOS CRYSTAL STICK MIKE 35-1. Bargain 35,-.

MIKE TRANSF. 50 : 1, 3/9 ea, 100 : 1 Potted 10/6
LOUDSPEAKERS PM. 8 OHM. Sin. Bela, 17/6.
Sin. x 4in. Rola, 18/-. 71n. x 4in. R.A., 21/-
10in. x bin. Rola 27/6. 8in. Plessey, 19/6
61in. Rola 18/6. 8/u. Rola, 21/-. 10in. R.A. 301-
HI-FI TWEETERS, 41n. 25/-. 12in. Plessey, 30/-
12in. Baker 15 wt. 3 ohm. and 16 ohm models, 90/-.
12in. Baker foam suspension 15 w. 15 ohm, £6.
121n. HIGH-FI Master 617/10, 20 o.p,s. to 17 Ices.

I.F. TRANSFORMERS 7/6 pair
465 ke/s. sing tuning miniature can if x f x fin. High
Q and good handwith. By Pye Radio. Data sheet supplied.
Weymouth LF. Standard size 465 ko/s., 12/6 Pair.

CRYSTAL DIODE G.E.C., 2/-. GE.134, 4/- 40 Circuits 3/-.
H.R. HEADPHONES, 4.000 ohms, bread new, 151- pair.
SWITCH CLEANER Fluid, squirt spout, 4/3 tiu
TWIN GANG CONDENSERS. 305 pf. Miniature, If in.
x 1510.. x lf in. 101-. .00* Standard with trimmers,
IN-; lees trimmer; 8/-. Midget 7/6; Single 5411 p1. 2/6;
100 pf., 150 pf., 5/6. Solid dielectric 100, 300, 500 p0., 3/6.
VALVE HOLDERS. Pax. int. Oct. 4d. EF50, EA50, 6d,
BI2A, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 pin, 1/-.
MOULDED Mazda or Int. Oct. Ed. B7G, BOA, BAG, BOA,
9d. B7G with can, 1/6; B12A, 1/3. BOA with can, 1/9.
CERAMIC, EF50, B70, BOA, Oct. 1/-. H70, B9A Cans, 1/-.
SPEAKER FRET. Gold Cloth 171n. x 25In., 5/-; 251n. x
355e., 10/-. Tygan 541n. wide, 10/- ft., 27in. wide 5/- ft.
Brown, Green or Red. Samples S.A.E.
WAVECHANGE SWITCHES
2 p. 2 -way, or 3 p. 2 -way; short spindle 2/6
5 p. 4 -way, 2 wafer, or 3 p. 11-w. 3 wafer, long spindle 6/6
2 p. 6 -way, or 4 p. 2 -way, or 4 p. 3 -way, long spindle 3/6
3 p. 4 -way or 1 p. 12 -way long spindle 3/6
Wave change MAKITS " 1 wafer, 8/6; 2 wafer, 12/6;
8 wafer MI..; 4 wafer, 19/8; 5 wafer 23/-; 6 wafer 26/6.
TOGGLE SWITCHES. S.P., 2/-; D.P., 3/6; D.P.D.T., 4/-;
MORSE KEYS, good quality 2/6.
SUB -MINIATURE ELECTROLYTICS (15 v,), 1, 2, 4, 5, 8,
25, 50 mid., 100 mid., 3/- each.

THE HI -GAIN BAND 3 PRE -AMP
Cascode circuit using Valve ECC84. I7db
gain. Kit 29/6 less power; or 49/6 with
power pack. Plans only 6d.
Also Band I version same prices.

(PCC84 Valve if preferred)

1961 RADIOGRAM CHASS:S

THREE WAVEBANDS FIVE VALVES
S.W. 16 m.-50 m. LATEST MULLARD
M.W. 200 m.-500 m. ECH81, EF89, EBC81,
L.W. 800 m.-2.000 m. EL84. EZSO
12 -month Guarantee. A.C. 200-250 v., 4 -way switch,
Short -Medium -Long -Gram. A.C.C. and Negative
Feedback, 4.2 watts. Chassis 13fin. x 5f in. x 2Iin.
Glass Dial Size 10 x 4Iin. horizontal or vertical. Two Pilot
Lamps. Four Knobs. Walnut or Ivory. Aligned and
calibrated. Chassis isolated from mains.

BRAND NEW 29 .10 .0 Carr 4/6
MATCHED SPEAKERS Sin. 17/6;101u. 25/-;12in. 30/ -

MONARCH RECORD PLAYER

SAVE

POUNDS

BUILD IT YOURSELF using
BSR

MONARCH AUTOCHANGER U .A. 8
READY BUILT 3W. AMPLIFIER
HANDSOME PORTABLE CASE
HIGH FLUX 6" LOUDSPEAKER

FULL INSTRUCTIONS supplied
Total Price
Carr. and ins. 5/-212 10 0

RECORD PLAYER BARGAINS

We. Mom ,..rose Ilmanhang.,

4 Speed Autochangers, BSR, U.A.8
Stereo or Monaural L6 IS 0

Col laro Model 457 17 19 6
Garrard Model 210 £10 10 0

4 speed Single Players, EMI Stereo
or Monaural £6 19 6

Garrard TA Mk. II Ea 8 0
Garrard 4 HF Transcription E17 19 6

Garrard Stereo Heads £2 extra.
AUTOCHANGER ACCESSORIES

Suitable player cabinets (uncut boards) 49/6
Amplifier player cabinets with cut boards 63/-
2 -valve amplifier and 6fin. speaker for above 79/6
Ready mounted on baffle 121n. x 71n., Sin. deep.
MINIATURE 51 -STAGE AMPLIFIER. A.C. only,
200.250 v. Valves ECL82 and EBRO. 3 watt quality
output. Mullard tone circuits, base boost, treble and
volume controls. Separate engraved perspex front panel
with de luxe finish. Heavy duty output transformer,
3 ohm, and shrouded mains transformer. Stove enamelled
chassis size 6 x 5 x 3fn. Bargain price 241151-. Circuit
supplied.

CYLDON TURRET TELETUNER
L F. 33/38 mega, complete with frame -grid valves. 30C1
and 30L15. LT 113v. .7a.) With cords tot channels 1 to
5 & S to 11. Latest model. Brand new price. 45 -, oper-
ating data & circuit supplied. Ideal lot " P.T." Olympic.

VOLUME CONTROLS
Midget size:

Long spindle. Guaranteed
1 year. All values.
5 K. ohms up to 2 Meg.
No switch. D.P. Sw,

3/- 433
Linear or Log Tracks.

80 gat Coaxial
Semi air spaced, fm. dia.
Ideal Band III gd
Lessee cut 50% yd.

FRINGE QUALITY
AIRSPACED .. 1/- yd.

COAXIAL PLUGS .. 1/- LEAD SOCKETS . 2/ -
PANEL SOCKETS .. 1/- OUTLET BOXES . 4/6
BALANCED TWIN FEEDER per yd. 6&., 800 or 300.
TWIN SCREENED BALANCED FEEDER 1/6 yd., 80 ohm.

ALUMINIUM CHASSIS. 18 s.w,g. Plain, undrilled,
with 4 sides, riveted corners and lattice fixing holeswith 2Iin. sides 7 x 4in. 4/6; 9 x 71m., 5/9; II a Tin,
6/9; 13 x 9in., 816; 14 x 111n., 10/6; 15 x 141 t., 12/6
and 18 x 16 x 31n., 16/6.

BLACK CRACKLE PAINT. Air drying, 3/- tin.
P.V.C. CONN. WIRE, coloured, single or stranded Ed. yd.
NEON MAINS TESTER SCREWDRIVERS, 51-.
CORED SOLDER RADIOGRADE. 4d, yd., fib. 2/6.
PAXOLIN 1/16in. x 8m. x 10in., 1/6. ION TRAPS 5/-.

AMERICAN MAGNETIC RECORDING TAPE
FERRODYNAMICS ' BRAND FIVE"

Sin. 600 feet 16/- MYLAR DUPONT
5in. 900 feet 18/6 Super High Fidelity
5fin. 1,200 feet 23/6 Double Play
71n. 1,200 feet 25/- 5m. 1,200 feet.... 37/6
7in. 1,800 feet 35/- 71n. 2,400 feet..,. 60/ -

Illustrated leaflet S.A.E.
Spare Reels, plastic, all abet 3/ -

RECTIFIERS, RM1, 5/-; R312, 61.; RM3, 8/..; RM4, 16/-;
RM5, 20/-: FC31, 27/6; 14A86, 17'6; 14A100, 21/-.
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 ma., 7/6; 60 ma., 8/8; 85 mA., 9/6; 200 mA., 21/-;
300 mA., 27/6; Full Wave 250 v. 120 mA., 15/-.
COILS. Wearite " P " type 3/- each. Oemor Midget " Q "
type adi, dust core from 4/- each. All ranges.
TELETRON. L and M. T.R.F. with reaction, 3/8.
FERRITE ROD AERIALS. MM., 819; M. A L. 12/6.
T.R.F. COILS. A/HF, 7/- pair. H.F. CHOKES, 2/6.

JASON F.M. TUNER COIL SET, 29/-. H.F. coil aerial
coil. Oscillator coil two I.F. transformers, 10.7 Mc/s.
Detector transformer and heater chokes. Circuit and
eamponsot book, using four 6AMI3 2/8. Complete kit
FMTI witk Jason Calibrated dial and 4 valves, 665/-.
With new Jason Cabinet FMT2 22 extra.

CONDENSERS. New Stock. .001 mid. 7kV. T.C.C. 5/6,
20 kV., 9/6. .1 mid. 7kV. 9/6. 100pf. to 500 p1. Micas, gd.
Tubular 500 v. 0.001 to 0.05 mid., 9d.; 0.1, 1/-; 0.25.
1/6; 0.5 1/9; 0.1/350 v., 9d.; 0.1/1,000 v., 1/9; 0.1 mid.,
2,000 v., 3/6: 0.001 mid., 2,000 v., 1/9. 500pf., 20 kV., 9/6.
CERAMIC COEDS. 500 v. 0.3 pf. to 0.01 mid., Ed.
SILVER MICA CONDENSERS. 10% 5 pf. to 500 pf., 1/-;
600 pf. to 3,000 pf., 1/3.
CLOSE TOLERANCE (1± pf.) 1.0 pf. to 47 pf., 1/6. DITTO
1% 50 pf. to 815 p1., 1/9; 1,000 pf, to 2,000 pf., 2/-.
TRIMMERS. Ceramic 30, 50, 70 pt., 944 100 pf., 150 p1.
113. 210 pt. 1/6. 600 pf., 760 pt. 1/9. Phillips, 1/- es,

NEW ELECTROLYTIC8. FAMOULMTA"KnE8
TUBULAR TUBULAR

1/350 v. .. 2/- 50/350 v. .. 5/6 16/500 v. .. 4/-
24403550 v .. 2/3 100/25 V. .. 2/- 32/250 v. .... 41-

2/3 250/25 v. .. 2/6 100/270 v. - - 5/6
8/450 v. .. 2/3 500/12 v. .. 31- 2,500/3 v. ..
8/500 v. .. 2/9 8+8/450 v. 3/8 5,000/6 v. . 5/-
16450 v. .. 8+16/450 v. 3/9 8+16/500 v. .. 7/-
10/500 v. .. 4/- 8+16/500 v. 5/6 32+32/450 v. 8/-
32/450 v. .. 3/9 16+16/450v. 4/3 50+50/350 v. 7/-
25/25 v. .. 1/9 16-1-161500v. 61- 64+120/300, 11/6
50/50 v. .. 2/- 32+32/350v. 4/6 100+200/275,1216
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2.6 or
12 v. If amp., 8 9; 2 a., 1113; 4 a., 17/6; 6 a., 22/6.
CHARGER TRANSFORMERS. Tapped input 200/250 v.
for charging at 2,6 or 12 v., }a-,15/6;2.,.17/8;4 a.,22/8.
Charger circuit free. AMMETERS, 4 a., and 5 au 18/6.

NEW and boxed VALVES 90 bay guarantee
1R5 .. 7/6 61.60 10/6 EA50 1/ EY51 .. 9/6
185 .. 7/6 ON7M 6/6 EABC80 8/6 EY86 101-
1T4 8/- 6Q70 7/8 EB91 6/- HABC,80 12/8
2X2 .. 316 60A7M 6/- EBC33 8/6 EvR2A 6/6
384 .. 7/6 68.1.7M 6/6 EBC,41 .. 8/8 MU14 . 9/-
5V4 .. 7/6 68N7 6/6 EBF80 10/- P61 .... 3/6

6V60 8/6 ECC84 9/8 POC84 .. 9/6
6X4 .. 7/8 ECF'80 .. 9/6 PCPs° .. 9/6

5Z4 9/8 6X5 .. 6/6 ECH42 10/6 PCL82 11/6gra 75/6- 1122AAT6.7. 78/0. ECL80 10/8 PEN26 .. 6/6

6176
691/66 122AAEx77

8/-6068/-I2BA6 8/6
6F06 7/6 12BE6 8/6
SHOOT 3/6 12E7. 8/8

656 .. 5/6 35L6 9/6
655 . 5/8 12Q7 6/6

6570 616 35Z4. 7/8
fiK6GT
6K7G
6K8G

5U4 .. 7/6
5Y3 7/6

ECL82 10/6 PL82 .. 10/6
EF32 5/6 PY80 .. 7/6
EF41 9/6 PY81 .. 9/8
EF50 5/6 PY82 .. 7/6
EF80 BI- SP61 .. 3/6
EF86 -14/6 UBC41 .. 9/6
EF22 5/6 UCH42 9/6
EL32 5/- UP4I .. 9/6
EMI 9/6 IIL41 .. 9/6

8/6 80 , . 9/6 ELM 8/6 UY41 . 8/-
51- 807 .. 5/3 EZ40 .. 7/6 U22 .... 8/-

7/6 954 .. 1/6 EZ80 7/8 7/8

RADIO COMPONENT SPECIALISTS
48 -HOUR MAIL ORDER

337 WH.TEHORSE RD.
WEST CROYDON

POSTAL SERVICE 1/, OVER £2 FREE. C.O.D. 1/6. (EXPORT C.W.O. POST EXTRA.) Wed. I p.m. THO 1665 Buses 133 or 63
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THE EASY SIX
6 -Transistor Battery Portable

BUILT FOR
MAY BE £9 150 plus 3/- P.P.
Ever Ready PPZ Battery Extra 3/3
STAR FEATURES: * Six 1st grade Mullard
Transistors * Internal Ferrite Rod Aerial *
* Provision for Car Radio Aerial * bin. Loud-
speaker * Printed circuit, with component
positions indicated * Preassembled Dial Assembly
* 500 milliwatts Push Pull output * Full
medium and long waveband coverage*Attractive
two-tone Blue/Cream Vynide covered Cabinet,
dimensions 84in. x fain. x 33n. * Full point-to-
point instructions supplied. * Weight 31b. with
battery.

Assemble it yourself and
SAVE £ £ L's
COMPACT GRAM. AMPLIFIER
2 -valve printed circuit type for use on A.B. or
D.C. 200/250 v. mains incorporating modern
miniature valves. Output 2 watts, overall dimen-
sions 6} x 2 x 3}in.
Price 59/6, plus P. & P. 2/6.
Amplifier Cabinet, 22/19/6, Plus 5/- P. & P.
7 x 4in. Elliptical Speaker, £11116, Plus 1)6 P. & P.
Latest -type Collard Conquest 4-spd. Changer,
27/19/6, Plus 5/- F. & P.
If all the above items are purchased at the same
time they can be supplied at 213/15/-, pi.
10/. P. & P.

TAKE ADVANTAGE OF THESE

DRAMATIC PRICE REDUCTIONS
AVANTIC SPAII Stereophonic Amplifier. Technical details: power
output (each channel) 10 watts peak, L.S. impedance, 4,8 and 16 ohms,
6 -position input selector, bass, treble, volume on/off controls, stereo
reverse switch, phase reverse switch, stereo balance control, P.U.
balance control. Dimensions 141 x x 4in. Original price 28 Gns.
P. & P. 7/6. OUR PRICE 19 Gns.
AVANTIC PL621 20 -watt monaural Amplifier, frequency response
10 c/s-30 Kc/s. IbB. L.S. impedance, 4, 8 or 16 ohms. Dimensions I 4in. x
Ellin. x 7lin. Original price 29 Gns. P. & P. 7/6. OUR PRICE
19 Gns.

AVANTIC STEP2I. Stereophonic Tape Pre -Amplifier Unit. Price
24/4/,

SPECIAL BARGAIN OFFER
THE PERFECT STEREO SYSTEM

Two DL7/35 power amplifiers original cost OUR it nsOne SP21 Stereo control unit E91 - 10 - 0 PRICE g
Brief specifications:
DL7/35. Power output 54 watts peak; L.S. impedance 4, 8 or 16 ohms.
power inputs 105-250 v. Valve line-up GZ34, 2-EL34, ECC83, EF86.
Dimensions 141 x 9 x 8fin. Original price 30 gns.
SP2I. 6 inputs for each channel, bass, treble, volume control, on/off
stereo/3D/reverse stereo switch, stereo phase switch, low pass filter.
Power requirements 6.3 v. at 1.3 A., A.C. 350 v. at 5 mA. D.C. Dimen-
sions 141 x 9 x 4in. Original price £28/10/-.

All this equipment in Brand New and in manufacturer's original sealed cartons. Full descriptive literature available.

THE Petite
PORTABLE
MAY BE
BUILT FOR so

gi 70 P.3& P.

Batteries extra.
H.T. 101- (Type B126) or
equivalent.
L.T. 116 (Type AD 35) or
equivalent.
 High Q frame aerials.
 High sensitivity on both

wavebands.
 Medium and long wave superhet circuit.
 Instruction book 1/6.
 Size only 8 x 8 x 4fin.
 Weight including batteries 5}1b.  4 valves of the

economy type.

BATTERY ELIMINATOR
Housed in two con-
tainers which are to
replace AD 35 and
B126 Batteries.

BUILT .. 37/6
Plus 2/- P. & P.
Only suitable for use
with DK96 Series
valves.

THE MODEL FMA/1
FERGUSON
FM TUNER
13gns plus 3/- P. & P.
For use with Radio Re-
ceivers or Hi -Fl equip-
ment. Completely self-
contained, self -powered
and housed in a hammered meta'
finished steel case, 10 x 75 Fre-
quency coverage 87.6-100 Mc/s. (continuously). Valve line-
up: 2-EF80, ECF80, 2 germanium diodes and metal rectifier,
for operation on A.C. mains 200/250 v. 50-60 cycles.

TUNERS FOR THE HOME CONSTRUCTOR
BY 'JASON '

JASON JTV2. T.V. SOUND & F.M. complete with Turret
Tuner and Case, less Valves, 214/19/-. Plus 316 P. & P.
Valves 11/12/-. Instruction Book available separately
3/6.

JASON FMT3, F.M. Tuner with Twin Limiters, sensitivity
5 microvolts, complete with Case and Power Supply.
£9/19/- Lees Valves, plus 3/6 P. & P. Valves 22/1.3/-.
Instruction Book available separately 2/6.
JASON MERCURY 2. Switched Tuner for F.M. and T.V
Sound, less Valves and Power Supply, 210/14/, plus 2/0
P. & P. Valves 21/4/6. Instruction Book available
separately 3/0.
Power Supply Kit, suitable for above £21141-. Plus 2/-
P. & P.

THE VICEROY..Lsr QUALITY CRYSTAL
MICROPHONE A good -

quality crystal Microphone for the discerning
enthusiast, finished in polished steel with Muting
Switch and detachable lead. Price 42/-, P.P. 1/6.

1911111101.

WHY NOT

DO IT

YOURSELF!
SUPERHET
may be built for

Ch7
. 7 . 0

be built
T.R.F. m

foray £ . 10 . 0

Plus 3/-
P. & P.

Plus 3/-
P. & P.

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12 x 61 x
51in., in either walnut or ivory Bakelite or wood
1/- extra. Individual instruction books 1/ -
each, post free.

THE 'CLARION'
Transistorised miniature battery -operated
TAPE RECORDER
* Completely transistorised circuit.
* Constant governed speed of 35 I.P.S.
* Recordings interchangeable with other recorders.
* Remarkable reproduction on both speech and music.
Price complete with Microphone 25 GNS plea

5/-and tape- P. & P.

THE MID-FI '
A NEW DESIGN 4
WATT AMPLIFIER
KIT
MAY BE
BUILT FOR 95/ -

Plus 3/- P. & P.

A new circuit for the home constructor requiring a good
quality medium -powered Amplifier for reproduction of
Records or F.M. Broadcasts. Technical Specifications:
separate bass and treble controls. Valve line-up EF86,
EL84, EZ80. Voltage adjustment for A.C. mains from
200/250 volt, 3 or 15 ohms impedance. Negative feedback.
Size 7 x 5 x 2in., overall height bin. Silver -hammered
finished Chassis.

FOR THE BEGINNER
A 3 -transistor, medium wave, receiver.
ideally suited for the young enthusiast or
the beginner. Operating on two pen torch
batteries.
Simple to construct, with full instructions
supplied. No he ulphones required.
Complete set of components, including
plastic case, 2716 plus 1/8 P. & P.

Batteries extra.

THE MODEL V141 VALVE
FILAMENT TESTER

Will instantly check the
filaments of all Radio and
T.V. Valves, Fuses and Dial
Bulbs. Will also give an
accurate circuit continuity
test and also has built-in
7 and 9 valve straighteners.

PRICE 30
Size x 31 x ltin.

-with Battery, post paid.

CABY MODEL B20 MULTI -METER
DC/V 0-0.5 v. 0-2.5 v. (2K-ohm/V)
DC/V 10-50-250-500-1000 v. (4K-obras/V)
AC/V 10.50-250-1000 v. (4K-ohma/V).
DC/mA 0-100 rnicroamps (500mV)
DC/mA 0-2.5-25-250mA (250mV)
OHMS, 2K-20 meg.
COMPLETE WITH TEST LEADS -
PRICE 416/10/0 Ping 2/. P. & P.

CABY MULTI -METER A-10

DC/V 10-50-250-500 120 mom.
AC/V 10-50-250-500.1kO MOM.
Ranges: DC/mA 0.5-25-250 (250mV).
OHM 0-10 k0 -1M D.
Complete with test leads
P. & P. 2/6. £4/17/6
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Visit our large and comprehensive 111-FI showrooms I

PRICE including Microphone, Tape and
Spare Spool 19 Gns.

First Again!!
"THE PREMIER TR/2"

Once again, Premier is first, with another
magnificent offer. Introducing the "TR/2"
the latest and cheapest addition to our
range of popular Recorders.
Star features:
*Latest BSR Tape Deck, with inter-

locking device to prevent accidental
erasure.

*Single speed 361n. per sec.
*Playing time 51 in. std. tape -14 hours.

L.P. tape -2 hrs. 8 mine.
*Volume on /off and tone control.
*Power output 3 watts.
*Input sockets for Microphone, Radio/

Gram.
*Extension speaker socket.
Size: 131 x x Sin., weight 17 lb.

TAPE DECKS
LATEST ESE MONARDECK. Single speed
36 Lp.s. Will take 56in. spools. £811916.
P. & P. 5/-.
COLLAR() STUDIO TAPE TRANSCRIPTOR.
3 speeds 16, 3i, 71 1.p.s. 3 motors. Push-
button controls. Will take 7in. spools.
112/1916. P. & P. 7/6.
COLLARO DIX. 4 TAPE TRANSCRIPTOR.
Twin track operation, 3 speeds, 36, 7i, 16
i.p.s. Will take 7in. spools. £1711916.
P. & P. 7/6.
TAPE RECORDER AMPLIFIER specially
designed to match the Collar° Studio Tape
Deck. £1011916. P. & P. 41-. Size 14 x
5 x 3in., uses 3 valves, magic eye, contact
cooled metal rectifier. Incorporates mike/
gram/radio inputs, ext. 1.s. Jack, superim-
posing switch, with matching knobs.

RECORDING TAPE
By well-known manufacturers, brand new,
boxed and full guaranteed.
1,800ft. on 7in. spool 32/6
1,20011. on 56 in. spool 22/6
P. & P. 1/- per spool.

AMERICAN C.B.S.
RECORDING TAPE

Brand new, fully guaranteed and with
Leader Tape:-

600ft. on Iftn. Spool 17/8
1,200ft. on 51 in. Spool 26/-
1.8001t. on stet. Spool D.P 47/-
1,200ft. on 7in. Spool 25/-
1,800ft. on 7in. Spool L.P. 35/ -
Plus 1/- per Spool P. & P.

SINGLE PLAYERS
Collaro Junior 4 -speed Player complete with
Pick-up £315 0
Garrard 4SP 4 -speed Player, complete with
Pick-up and automatic stop £6 19 A
Garrard TA Mk. 2, 4 -speed Player, wired for
stereo, with plug-in Head £8 10 0
Philips AG2009, 4 -speed Player, with diecast
turntable and Microlift, wired for stereo

£10 10 0
P. & P. 3/6 on above units.

The
Magnaphon'

A truly top quality and versatile Tape
Recorder at a price well below the original
cost. Incorporating the latest Collaro
3 -speed Studio Tape Deck.
* Volume and Tone Control for record-

ings.
* Volume and separate Bass and Treble

Controls for replay.
* Facilities for monitoring.
* Output 4 watts.
* Separate Output Sockets for Amplifier

and Extension Speaker.
* Mixing Facilities.
* Housed in attractive red and beige

two-tone Cabinet with detachable lid.
* Fully guaranteed and supplied complete with the following accessories:-
Price £32.0.0 Good quality Crystal Microphone with Lead and Jack Plug

fitted, sr Reel of Standard Tape and Spare Reel, spare Lead
fitted with Jack Plug and Wander Plugs for recording from

Plus 21/- P. & P. cam.

STEREO ADAPTOR
Why not convert your Record Player or Radiogram to stereo with
this easy to install Stereo Conversion Unit
complete and ready to install giving an
output of 3 watts.

STEREOPHONIC PICK-UP CARTRIDGES
AVAILABLE, 86/. post paid.

PRICE

£2 . 19 . 6
Plus 2;- P. & P.

RECORD CHANGERS
BSR UA8, 4 -speed £8 19 6
BEM UA8, 4 -speed with stereo cartridge

£7 19 6
1381t UA12, 4 -speed, wired for stereo and
complete with Stereo cartridge 28 19 8
Collaro Conquest, 4 -speed Changer

19 8
Collaro B.C457, latest type 4-speed17 changer

18 10 0
Garrard RC111 3 -speed Changer £7 19 6
Garrard RC120 Mk. 2, 4 -speed £8 19 6
Garrard 11,C121/4D, 4 -speed £9 19 6
Garrard RC121 Mk. 2, 4 -speed. wired for
stereo and with plug-in Head £10 19 6
P. & P. 5/- on above unite.

TRANSCRIPTION UNITS
Garrard 301 £22 7 3
Garrard 301 (Strobe turntable) £23 18 4
Garrard 4HF (Stereo) £19 4 8
Garrard 4HF (GCS) £18 9 9
P. & P. 7/6 on above units.

TAPE RECORDER RADIO JACK

May be bu It for 29/6 Plus 1/6 p. and p. Tape Recorder Plug Extra.

Improve the quality of your recordings with the most inexpensive
Radio Jack available, suitable for any type of Tape Recorder, only
a short external Aerial required for full medium waveband coverage.
Phono Plugs -9d., Jack Plugs -3/-.

INSTANT BULK TAPE ERASURE
Erase complete Reels of Tape in a matter of seconds. PRICE 27/6 post paid.

MODEL 379 AM /FM RADIO-
GRAM CHASSIS BY FAMOUS
MANUFACTURER
PRICE £12.12.0 plus 7/6 p. & p.

Due to a fortunate bulk purchase we are
able to offer these exceptionally good
quality Radiogram Chassis at this ridiculous-
ly low figure. Gram./on/off. Star features
of this Chassis are: piano key wavechange.
Internal Ferrite Rod Aerial for AM and
Magic Eye Tuning Indicator. waveband

coverage: Long Wave 1098.2027 metres. Medium
Wave 188-547 metres. VHF/FM 87-101 Me/s. Valve line-up:

ECC85, ECH81, EF89, EM81, EABC80, EL84, suitable for use on 200/250 v. A.C. mains.
Dimensions 186 wide. 12in. high, 4f in. deep.

The ' Vogue
A quality tape recorder, at a popular price including
microphone, tape and spare spool.

Price 29 gns.
Plus 21/- P. & P.

* Collaro 3 -speed Tape Desk.
* Separate Input for Microphone and

Gram Recording.
* Separate Volume Controls for recording.
* Volume On/Off and Tone Control for

replay.
* 3 watts output.
* Housed in smart two-tone Blue/Beige

Cabinet with detachable Lid.

THE PREMIER TRANSISTORISED

BABY ALARM
79/6 Plus 3/- P. & P. Battery extra 2/9

(Ever -Ready PPI 6 volt or equiv.)
The answer to the modern Parents' problem for " Baby
Sitting," this extremely efficient Unit is completely safe,

being battery operated, its portability enables you to place the Master Unit in any part
of the house. Extra Microphones may be used in different rooms without impairing
the efficiency of the Unit. It is the most economical Unit of its kind and will run on one
Battery for approximately two months of continuous day and night use. It is housed
in an attractive bakelite Cabinet in either ivory or pastel blue. The price includes one
Microphone, extra Microphones can be supplied at 1216 and Microphone Lead at SA
per yard.

THE VERDIK
QUALITY TEN
AMPLIFIER
AND PRE -AMPLIFIER
A truly High -Fidelity Ultralinear Amplifier with a push-pull output of 10 watts and
incorporating negative feedback. Provision for Tuner. also bass and treble control and 5 -
position selector switch for Microphone. Radio Tape and L.P. and Standard Recordings.
Finished in an attractive greylgreen stove enamel.
FOR A LIMITED PERIOD ONLY ri4/19/6
Original cost 23 gns. P. & P. 7/6. 4.
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BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. 230 volt A.C. input.
Fitted in steel hammer finish case complete
with 0-300 volt M.C. A.G. Meter, fuse and
neon indicator light. Output constantly
variable from 0-270 volt A.G. Type I.
2.2 amp. Price E8/10/, carriage 10/-.
Type 2. 5 amp. Price E12, carriage 10/-.

BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. For 230 volt A.G.
input. In cases as above with meter,
fuse and indicator light. Output constantly
variable from 0-230 volt A.C. Type 15.
15 amp. Price E22/10/.. Carr. 15/-.

W. W. RHEOSTAT. New. 3.5K or 5K.
25 watts. Price 7 6. P. & P. 1/6.

NEW WIRE WOUND RHEOSTAT ON
CERAMIC. 513ohm, 50 watt, complete with
instrument knob. Price 8/6. P. & P. 1/6.

EX P.O. MAGNETIC COUNTER. 500
ohms type for 24 volt also 3 ohm type for 6 volt
D.C. operation. Price 6/6 each. P. & P. II-.

AUTO TRANSFORMERS. Step up, step
down. 110-200-220-240 v. Fully shrouded.
New. 300 watt type E2/2/- each. P. & P. 2/6.
500 watt type E3/3/- each. P. & P. 3/9. 1,000
watt type E4/4/- each. P. & P. 6/6.

HEAVY DUTY L.T. TRANSFORMER.
Very conservatively rated for continuous duty.
New. In manufacturer's cases. Input 110-260
volt multi -tapped. 50 cycles, single phase.
Output 28-29-30-31 volts at 21 ampere. Price
L6/15/.., carriage 10/-.

NEW GALVA-
NOMETERS.
Solid brass. Sin. dial.
in polished wooden
case. 70 degree
scale, 35 mA either
side. 100 ohm coil.
Price 12/6 each. P. &
P. 1/6.

EX R.A.F. AIR
POSITION IN-
DICATOR, con-
taining 3 ball and
plate infinitely varia-
ble resolving gears, miniature spur bevel and
worm gear drives, also toggle, push button and
rotary switches, repeater motor, 4 mechanical
counters, miniature lamp holders and lamps
etc. As new. Illustration below. Price 22/6.
P. & P. 3/6.

ROTARYSWITCH
REGULATOR.
25 ohms, very con-
servatively rated
at 4 amp., will
handle 8 amp.
Overall size 7 x 8 x
6in. Price 15/-.
P. & P. 2/6.

TWELVE PLATE F.W.
BRIDGE CONNECTED

RECTIFIER mounted on 200/250
volt A.C. input transformer.
Output 36/40 volt D.C. at 1.2

amps. New, perfect. Price
16/6. P. & P. 3/6.

MINIATURE INSTRUMENT RECTI-
FIERS. Bridge Type I milliamp. Guaranteed
perfect 7/6 each.

S.T.C. RECTIFIER. 36 plates by 120 mm.
Bridge connected. Maximum A.G. input
60 volt. D.C. output 15 amp. New, perfect.
Price 60/-. P. & P. 3/6.

BRAND NEW FREQUENCY
METERS manufactured by
Nalder & Thompson Ltd.
Calibrated 45 cycles to 55
cycles per second. 6in. dial.
Panel mounting type. In
original manufacturer's boxes.
PRICE LI 0/15/- ea. Postage 36.

AINIMII=.1111111

;
20 -WAY STRIP containing standard Post
Office telephone Jack Sockets, overall size 11 x
34 x /in. New. Price 15/- each. P. & P. 1/6.

10 -WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing allowing lgranic
Jack Plugs. New. Price 10/, P. & P. 1/6.

19 -INCH RACK MOUNTING 20 -WAY
P.O. JACK STRIPS with 40 terminals at rear.
Price 25/, P. & P. 3/6.

19 -INCH RACK MOUNTING 20 -WAY
P.O. LAMP STRIPS. Price 25/-. P. & P. 2/6.

LATEST MOST MODERN TYPE OF EX
W.D.MINIATURE
HEADPHONES.
As illustrated. Brand
new, low impedance.
Price: 10/6 plus P. &
P. 1/6.

8 -day clockwork
Time Switch.
Contacts 21 amp.,
230 volt, 24 hour
phase, hour divi-
sions, allow setting
for one make and
one break to be
made every 24
hours, complete with
key. Used but
guaranteed perfect.
Price 27/6 each. P. &

PYE LEVER OPERATING MICRO
SWITCHES. Single pole change over. Brand
new. 4:- each or 42/. dozen, p. paid.

TAN NOY P.A. LOUDSPEAKER. For out-
door use, metal exponential horn with 20in.
square flare. Overall length 30in. Speech coil
15 ohms. Guaranteed in working order and
good condition. Price 67/10/-. Carriage 10/,

PACKARD BELL BRAND NEW RELAYS.
2 pole c.o. 6 volt 80 ohms. 7/6 each. P. & P. 6d.

DIAL THERMO-
METER. Made by
Short & Mason. Cali-
brated 0-160 degrees
Fahrenheit. 4iin.
dial. 6in. rim for
flush mounting with
6in. long rod pro-
truding at the back.
Brand new. Manu-
facturer's packing.
Price 22/6. P. & P. 3/-.

SOLAR OIL -
FILLED CON-
DENSER. 240 mfd.
for 230 V.A.C. or 600
volt D.C.
Overall size I 4in. x
9in. x 5fin. plus feet.
Weight 46 lb. Brand
new. Guaranteed
perfect. Manufac-
turer's packing.
Price L7/10/-, car-
riage I0/-.

100 YARD DRUMS GLASS BRAIDED
FLEX, 10/.010. New. 10/6 per coil. P. &
P. 2/-

18 -WAY P.V.C. COVERED 14/36 WIRE,
screened overall, covered with P.V.C., all
colour coded, 3/6 per yd.; EIS reel of 100 yds.
Carriage paid.

A.R.B. U.S.A. RECEIVERS. 24 volt. Covering
195-9,050 k/c. in 4 bands. As new, suitable
for use on boats, etc. Price E6 including car-
riage.

NEW UNCHARGED UNFILLED 12
VOLT ACCUMULATOR 9 ampere in
unspillable plastic
cases. Comprises
6 x 2 v. separate
cells connected by
terminal strips. 6
x 5/ x 4iin. over
terminals. Price
I9/-, plus P. & P.

2/9.

245 AMP. 2 VOLT ACCUMULATOR
Admiralty type in wooden casing. Size 15 x

x 7iin. Weight 601 b. Unfilled, uncharged.
New. Price E4. Carriage 10/-.

MINIATURE
P.M. MOTOR.
12/24 volt, re-
versible. Qin.
dia. New. Price
10/6 each. P. &
P. 1/-.

AIRCRAFT CINE CAMERA G458 Mk. III.
Fully modified, fitted
with f/3.5 triple an-
astigmat lens, takes
25fc. of 16 mm.
fitted with 24 v.
motor. 16 exposures

per sec. Brand new, original packing, E4/10/ -
each. P. & P. paid.

SERVICE TRADING COMPANY--).
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SLIDER RESIST-
ANCES. 2 amp.
500ohms, size I4M.
x 6in., plus handle
6in., 27/6. P. & P.
3/6.

SOLENOID OPE-
RATED MAG-
NETIC RELAY
Type 5CW/3945, 4
pole changeover,
10 A contacts 24 v.
operation. Brand
new 13/6. P. & P. 1/6.

CARPENTER'S TYPE
POLARISED RELAYS. 2 x
9,500 turns at 1,685 ohms.
Price 22/6 each. P. & P. 1/-.

HIGH SPEED RELAY.
Siemens. Two bobbins 1,000
ohms each. New, 10/6 each.
P. & P. 1/-.

SIEMENS H.S. RELAY. Very
latest type, sealed. H96E. 1,700
ohms plus 1,700 ohms, single
C.O. contacts. Brand new with
fixing clip. In maker's cartons.
Price 16/6 each, plus 1/- P. & P.

Siemens sealed similar relay to
above, but 2.2 ohms plus 2.2
ohms. Minus clips, 1216 each.
Plus 1/- P. & P.

SUPERIOR BRAND NEW RELAY. 7,000
ohms coil. Will pull in at 750 microamp. and
out at 450 microamp. Change -over, platinum
contacts. Vacuum sealed, will therefore not be
affected by oil, moisture or water and never
needs adjusting. Weight 24 oz. Price 18/6.
P. & P. 1/-.

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each.

Operating current
minimum 140 micro -
amp., nominal 400
microamp, maximum
8 milliamp. One
pole two way, or,
centre stable. Two

way contact current 100 mA at 50 V A.G. or
D.C. Size 14 x x tin. Price 22/6 each.

G.E.C. SEALED RELAY. Type M.1090.
180 ohms coil. 6/12 volt. 4 C/O. Brand new.
18/, P. & P. 1/-.

G.E.C. SEALED RELAY. Type M.1092.
670 ohms coil. 12/24 volt. 4 C/O. Ex new
equipment. Unused. 10/, P. & P. IF.

G.P.O. 600 TYPE RELAY. 400 ohms coil.
24 volt. 2 C/O plus 2 M. New 7/6. P. & P. 1/-.

MINIATURE OPEN TYPE RELAY. 700
ohms coils. 24 volt. 2 C/O. Ex new equip-
ment. Unused. 776. P. & P. 1/...

ROTARY RELAY. 12 volt. Heavy duty
change -over contacts and one low current for
external circuit, plus one break set. Price 7/6.
P. & P. 1/6.

MINIATURE
UNISELECTOR
SWITCH. Two
banks of ten plus
home contacts one
bank continuous of
normal. 30 ohm
coil for 24 volt
operation. Brand
new, manufac-
turer's packing.
Price 22/6 each.
P. & P. 2/6. As
illustrated.

CLASS D WAVE METER. Latest release of these famous Hetrodyne wave meters with directly
calibrated illuminated dial, most suitable for amateur transmitters, covers two ranges 1.9-8.0 Mc/s.
and 4.0-8.0 Mc/s. Complete with reference crystals for zero settings, two valves, 2 x 6 volt
vibrators, MAKER'S instruction book and matched sec of
headphones for monitoring. Designed (or 6 -volt D.C.
operation, can easily be modified for mains and suitable
transformer supplied for 7/6. In spot-on condition as
tested by R.E.M.E. In transit case. Price 5 gns. each,
plus 6/6 carriage.

SOUND POWER TELEPHONE HAND-
SETS. Each couple connected by ordinary
2 core lighting flex will secure instant and
reliable intercommunication. No batteries
required. Price per set of 233/-, plus P.&P.3/-.

ENGINE SPEED INDICATOR. On the
basis of a special ex-R.A.F. meter which we are
able to supply and a few small linking parts
which can be purchased anywhere, an in-
expensive engine speed indicator can be made
up which works on simple pulse counting
principles in conjunction with the contact
breaker on the distributor. Will give direct
reading in R.P.M. Full conversion instructions
are supplied by us. Additional standard
parts required easily obtainable for about 15/-.
R.A.F. meter as offered by us 16/6, plus 2/6
P. & P.

ONE ONLY, "CINTEL " DEMONSTRA-
TION OSCILLOSCOPE. 15in. double
beam. Condition as new. Guaranteed.
Complete with full maker's instruction book.
Price L85.

NEW IMPORTED EX-
TREMELY EFFICIENT
MOTOR with tremendous
power weight ratio. For
12 volt D.C. but very efficient
on 6 volt. Three position
switch. Weight 2.1 oz.,
size Iiin. x 14in. dia. Speed
7,000 r.p.m. Self lubricating.
15/, plus 1/- P. & P.

PRECISION
MADE GEAREDMOTOR BYDRAYTON
REGULATOR
CO., for 230 volt
50 cycles A.G.

TYPE R.H.R., re-
versible. 37 r.p.m.
overall size Sin. x
4in. x 5+in. Weight
44 lb. Ex brand
new equipment. Un-
used. Price E3/17/6.
P. & P. 3/-.

MAINS POWER
SUPPLY UNITS
Potted and sealed
transformer and
choke by famous
maker. Mounted on
metal chassis 64 x
7+in., complete with
5Z4 rectifier valve
and full smoothing.

Input tapped 220-230-240 volts.
Output: 300 V. D.C. at 100 mA.

6.3 V. A.C. at 4.5 amp.
6.3 V. A.C. at 2 amp.

Rectifier supply 5 V. A.C. at 3 amp. Very
conservatively rated. Price 47/6 plus P. & P. 6/6.

METERS GUARANTEED PERFECT
Charging Types
24 amp. D.C. M.I. 2in. fl. rnd. 7/6
5 amp. D.C. M.I. 24in. fl. rnd. 11/6
7+ amp. D.C. M.I. 34in. proj. rnd 12/6
9 amp. D.C. Hot Wire W.R. 2+in. fl. rnd 616
15 amp. D.C. M.C. 2in. rnd. 10/6
30 amp. D.C. M.G. 2in. fl. sq. 1216
100 amp. A.C. M.I. 44in. fl. rnd. 3216

Voltmeters
12 v. D.C. M.C. 21in. proi. rnd. 8/6
20 v. D.C. M.G. 2in. fl. sq. 10/6
25 v. D.C. M.G. 2in. fl. rnd 7/6
30 v. M.I. Sin. proj. rnd. 1016
40 v. M.C. 2in. tl. sq. 10/6
300 v. A.C. M.C. 21in. fl. rnd. 27/6
300 v. A.C. M.I., 24in. fl. rnd. 22/-
400 v. A.C. M.I. 44in. rnd. 35/-
90-190 v. A.C. M.I. 41in. fl. iron 25/-
Milliammeters
1 mA. M.C. 24in. fl. rnd. 25/-
200 mA. M.C. 21in. fl. rnd. 12/6
500 mA. M.C. 24in. fl. rnd. 12/6
M icroamp
50 microamp., scaled 0-100, M.C.

24in. fl. rnd. 42/6
50 microA. 24in. square, side fitting

scales 35/-
500 microamp., M.G. 2in. rnd. F.L.

scaled 151600 volt. NEW 16/6

Postage on all meters 1/- each.

Miniature latest type mov-
ing coil 0-5 milliamp meter,
14in. diameter, flush fitting.
complete with fixing clip.
Price 17/6. P . & P. II-.

CRYSTAL CALIBRATOR No. 10. A
crystal controlled
4 -valve high-grade
instrument in the
same category as the
famous B.C. 221
Directly calibrated,
does not require
cross reference or
charts - functions
a s follows:- (I) A
crystal controlled
oscillator which
provides fixed fre-
quency signals of 500

KC and all harmonics of 500 KC to beyond 10
Meg. and up to 30 Meg.
(2) A variable oscillator from 250 KC to 500
KC, this enables all intermediate frequencies
between 250 Kc/s. and 30 Meg. to be produced
and modulated.
Supplied complete with 3 spare valves, all leads
and maker's instruction book in carrying
haversack. The complete outfit is brand new -
repeat NEW. Price L4(1916. Carr. 3,1-.

-423

Postages and carriage shown above are inland only. For overseas please ask for
quotation.

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, Lordon, VY.C.2 TEL: GER 0576

ALL MAIL ORDERS. ALSO CALLERS AT:

47-49 High Street, K'ngston-on-Thames
Telephone: KINgston 4585
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R.S.C. HI-FI TAPE RECORDER KIT
Build a high quality recorder
in the £70 class for only
Can be assembled in 1 hour.
INCORPORATING THE LATEST COLLARD STUDIO TAPE TRANSCRIPTOR.
THE LINEAR LT45% HIGH QUALITY TAPE AMPLIFIER. A HIGH FLU%
7 x 4in. LOUDSPEAKER, Reel of Best Quality TAPE. Spare Tape Spool, a Port-
able Cabinet, size approx. 16 x 13 x flin., finished in durable and attractive
duo -tone Policrome. mil connection diagram for wiring amplifier to transcriptor.

FEATURES INCLUDE
* 3 SPEEDS * FREQUENCY RESPONSE 50-11,000 next * 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. * EN-
TIRELY EFFECTIVE AUTOMATIC ERASURE.
Full descriptive leaflet supplied on receipt of S.A.E.

2 4 7, ,8,::

OR DEPOSIT 26/7/6 and 12
monthly payments of
Cash vice if settled n 8 months. HI-FI 10 WATT AMPLIFIERS

BRAND NEW CARTONED £619.9MANUFACTURERS DISCONTINUED
MODEL. Carr. 7;6.

A REMARKABLE OPPORTUNITY
Push -pall output. Latest high efficiency Bullard valves
Dual separately controlled inputs, for mike and gram.
Separate base and treble controls. High sensitivity. Output
for 3 ohm or 15 ohm loudpseaker. Guaranteed, tested and
in perfect working order. Please state speaker matching
required when ordering.

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/changer is used. Pentode I.F. and double Diode Second
Detector, delayed A.V.C. is arranged so that A.V.C. dis-
tortion is avoided. The W. Ch. Sw. incorporates Gram -
position. Control. 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. of
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 is 24/151-. Point -to -Point wiring diagram.
and instructions 2/6.

Repanco 3 Dee Transistor Radio 1/3. Repanco Mini 3 R.S.C. BATTERY TO MAINS CONVERSION UNITSCONSTRUCTIONAL ENVELOPES

Pocket Portable Translator Radio 1/6. Repanco Mini 7 Type BMI. An all -dry battery eliminator, Size 51 x 41 x in. approx.
Transistor Pocket Portable (total building cost 9 anal- i pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-2,e, , -- v. S* V. N
1/6. R.S.C. All 12 -watt High Fidelity amplifier 119.
R.B.C. STEREO/TEN High Quality Stereo Amplifier 119. 50 c/s. is available. Suitable for all battery portable receivers requiring L4 v.

RE-ENTRANT
LOUDSPEAKERS

For factory or outdoor me.
Immo) 7.5 ohms 8 watts
25/9.
Parmeko horn type, highly
efficient. Handles up to
10 watts. 15 ohm 200 ohm
and 600 ohm matching 59/8.
RCA. 20 watt rating, 3
ohm, 15 ohm.. 200 ohm. and
600 ohm matching 6 gna

ACOS HI-FI
CRYSTAL 'MIKES'

Mic 30 hand or
D_'sk type

ed27/9 (Lz..)
ti type

339/6 (Visri.)
Limited number,

and 90 v. This includes latest low consumption types. Complete kit with dia.
gram 39/9 or ready for use 46/9.
Type BM2. Size 8 x 51 x 21in. Supplies 120 v. 90 v. and 60 v., 40 mA. and
2 v. 0.4 a. to I amp., fully smoothed. THEREBY COMPLETELY REPLACING
BOTH H.T. BATTERIES AND H.T. 2 v. ACCUMULATORS when connected
to A.C. mains supply t010-250 v. 50 c/s. SUITABLE FOR ALL BATTERY
RECEIVERS normally mime 2 v accumulator
Complete kit with diagrams and instructions. 49/9 or ready for nee 59/6.

TAPE RECORDERS AT WHOLESALE PRICES. Leading makee. 26 gn. model 18 gns. 29 gn. model 20 gns. 40 gn
model 27 gas. 42 gn. model 29 ens. 63 gn. model 45 gns. 64 gn. model 44 gns. All brand new with manufacturer's
guarantee. Make and model No. on request. No M.P.

VALVES! Full range at really competitive price,

THE SKY FOUR T.R.F. RECEIVER
A design of a 3
valve 200-250 v.
A.C. mains L. and
M. wave T.R.F.
receiver with selen-
ium rectifier. For
inclusion in cabinet
illustr ded or wal-
nut veneered type.
It employs valves
6K7, SP61, 6F6
and la specially

designed for simplicity in wiring. Sensitivity and quality
are well up to standard. Point -to -Point wiring diagram,
instruction and parts list 1/9. This receiver can be built
fora maximum of 24/19/8 Including cabinet. Available
in brown or cream bakellte or veneered walnut.

EXTENSION SPEAKERS. Handsome walnut veneered
cabinets. All standard 2-3 ohms. 6/10. 29/9; 81n. 35/9.

SPECIAL OFFER. of R.C.A.
replacement stylll for Cel-
lar° Studio " 0 ' and " P "
Ronette and other pick-up
heads. Sapphire type sten-
dard of 3/11 each.
Diamond type normally
83/5. Only 29/11.

HEAVY DUTY
CHARGER KIT

6/12 v. variable charge
rate up to 6 amps.
Consisting of Mains
Trans., F.W. (Bridge)
Selenium Rectifier, 0-7
amp. meter, multi -
position switch with
knob, fuses, fuse -
holders, panels, plugs,
and circuit. Only 59/6.
Post 4/6.

R.S.C. All STEREO
AMPLIFIER KIT

A complete kit of parts to
construct a good quality
3 + 3 watt (total 6 watt)
stereo amplifier providing Carr. and packing 7,6.
really life -like reproduction. Suitable for use with all
stereo pick-up heads at present available. Ganged volume
and tone controls. Preset balance control. Outputs for
matched 2 3 ohm speakers. For 200-250 v. A.C.
Astonishing value.

4 GNS.

R.S.C. STEREO/TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ81, ECC,83, ECC83, EL84, EL84. Separate Bass
and treble controls, giving " cut " and " boost.' Sen-
sitivity 50 mV. 5 watts high quality output on each channel.
Can be used as straight 10 watt amplifier. Controls: Stereo/
Monaural witch, ganged volume, ganged treble. ganged
bass, and balance. Outputs, for 3 ohm
speakers. Point -to -Point wiring diagrams 8 Gns.and hutructions. Cart. 7/9.
Illustration full constructional details and priced parts list
1/9.

SELENIUM RECTIFIERS
We can quote special prices for quantities of 12 to 10.000
of most types Special types made to order.
L.T. Types
2(6 v. i a. h.w. .... 1/9
6/12 v. I a. h.w. - 2/9
Following F.W. (Bridge)
6/12 v. 1 a. 3/11
8112 v.2 a. 6/11
6/12 v. 3 a. 9/9
6/12 v. 4 a. 12/8
6/12 V. 6 a. 14/6
6/12 v. 6 a. 15/6
6/12 v. 10 a. 25/9
6/12 v. 15 a. 35/9

H.T. Types
120 v. 40 mA. 8/9
250 v. 50 mA. 8/11
250 v. 60 mA. .... 4/11
250 v. 80 mA. 8/11
250 v. 260 mA. .. 12/9
Contact Cooled
250 v. 80 mA. 6/11
250 v. 75 01-4-   10111
F.W.(Bridge)

JUNCTION TRANSISTORS. R.F. Type 11/8. Audio type,
5/9. Power type Colton V16/10P 2 watts, 17/9. 0071

0072 16/9. x9102 10/-. X.B104 10/-. XA101,
11C101 0C44 17/6. KA102, XA103, XA104 12/9 and
many other types.

RECORDING HEAD& Baird Record Playback and Erase
(housed In one container) 9/6 pair.

Battery Chargers and
ASSEMBLED
CHARGERS

6 v. I a. 19/9
6 v. 2 a. 29/9
6/12 v 1 a. 29/9
6/12 v. 2 a. 38/9
Above ready for use with
mains and output leads.
Cases well ventilated and
finished in stoved blue
hammer. Carr. & Pkg.
3/6.

CHARGER
TRANSFORMERS

200-230-250 v. 50 c/s.
0-9-15 v. 1.1a 12/9
0-9-15 v. 2} a. 15/9
0-9-15 v. 3 a. 16/9
0-9-15 v. 5 a. 19/9
0-9-15 v. 6 a. 23/9

Kits for 200-230-250 v. 50 c/s. A/C. Mains
BATTERY CHARGER KITS

Consisting of Mains Transformer,
F.W. Bridge, Metal Rectifier,
well ventilated steel case. Fuses,
fuse -holders, grommets, panels
and circuit. Carr. 2/9 extra.
6 v. or 12 v. 1 amp. 24/9
As above, with ammeter 32/9
6 v. 2 amps. 25/9
6 v. or 12 v. 2 amps. 31/6
6 v. or 12 v. 2 amps. 42/9
(inclusive of ammeter)
6 V. or 12 V. 4 amps. with
variable charge rate selector
and ammeter 59/9

CHARGER AMMETERS
0-1.5 amp., 0-3 amp., 0-4 amp.,
0-7 amp., 0-25 amp., 0-60 amp. 8/9

ASSEMBLED
CHARGER

89. or 12 v. 2 amps.
Fitted Ammeter
and selector plug
for 6 v. or 12 v.
Louvred metal
case, finished at-
tractive hammer
blue. Ready for
use with mains
and output leads.
Double Fused.
Only
Carr, 3/9. 49/9
As above, but for
3 amp. charging.
Only 59/6. Carr.319

LINEAR L95 MINIATURE 4/5 W. QUALITY AMPLIFIER. p D.C. SUPPLY KITS. Suitable for electric trains. Consist
Suitable for use with any record playing unit and most
microphones. Negative 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 ohm speaker. Three miniature Bullard valves.
Size only 6 x 6 x 51In. high. Chassis fully isolated from
mains. Guaranteed 12 months. Only £5.19
of 22/-. Send S.A.E. for leaflet.
Deposit 22/- and 5 monthly payments. .6 Or

W.B. "STENTORIAN" HIGH FIDELITY P.M.
SPEAKERS

HF1012, 10 watts, 15 ohm (or 3 ohm) speech
col. Where a really good quality speaker at a
low price is required, we highly recommend this
unit with an amazing performance. 24/10/9.
Please state whether 3 ohm or 15 ohm required.

of mains trans. 2110-250 v. 50 c.o.s.: 12 v. 1 amp. selenium
rect. (F.W. Bridge); 2 fuseholders, 2 fuees, change direction
switch, variable speed regulator. partially drilled steel case
and circuit. Very limited number, 33/9,

REPANCO TWINETTE TRANSISTOR PORTABLE RADIO
DESIGN. Constructional Envelope and parts list WI.
Built-in Fer-ite Aerial. 71n. x 410. speaker, Long and
Medium waves. Siae approx. 7 x 4 x 3in. Total cost of all
parts 5 glut

LINEAR TAPE PRE -AMPLIFIER Type TP/L Switched
negative feedback equallaation. Positions for Record
1 Sin., 31 in., 7110. and Playback. EM84. Recording level
indicator. Designed prima,rily as the link between Collaro
Tape Transcriptor and high fidelity amplifier but suitable
almost any Tape Deck. 9 Gns.

ASSEMBLED 6 v. or 12 v.
4 amps.

Fitted Ammeter and
variable charge selector.
Also selector plug for 6 v.
or 12 v. charging Double
fused. Well ventilated
steel case with blue
hammer finish. Ready
for use with
mains and 69/9
output leads. Carr. 5/-.
Or Deposit 13/3 and

5 monthly payments of 13/3.
As above, but for 6 amp. charging 4
CMS. Carr. 5/-. Or Deposit 16/- and
5 monthly payments of 10/, The 6 amp.
model only is slightly store soiled and
is being offered at well below usual price.

POWER PACK KITS. Only 18/11. Fully smoothed
H.T. output of 250 v. 60 ma. and L.T. supply of 8.3 4

v. 1,5 amp. Consisting of Double Wound Maine
Transformer 230/250 v. 50 A.C. primary. Sele
nium Rectifier, Smoothing Choke, Double Electro-
lytic Condenser. Aluminium Mamie and Circuit.

P.M. SPEAKERS. 2-3 ohms 2110. Perdlo 21/9. Sin. Good -
mans 17/9. 7 x 41n. R.A. Empties' 19/9. 6110 Rola 19/9.
8in. Rola 19/9. Rin. Goodman. 25/9. 8 x bin. Elec. with
high flux magnet 25/9. 10M, R.A. 28/9. 10 x aim Elliptical
Goodman. 29/9. 121n. R.A. 29/11. 121n. R.A. 3 or 15
ohms. 10 watts, 12,000 lines, MN&

TWEETERS. On. Plessey, 3 ohms. 18/9. R.A. 15 ohms 25/9.
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R.S.C. A10 ULTRA LINEAR
30 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING SIX
VALVES. EF86,
EF86, ECC38, 807
807, 0Z34. Tone
Control Pre -Amp.
stages are nicorpor.
ated. Sensitivity is

extremely high.
Only 12 millivolt
minimum Input is
required for full
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OR MICROPHONE
OR PICK-UP. Separate
Bass and Treble controls
give both "lift" and "cut"
with ample tone correction
for long playing records. An extra
input with associated vol. control
is provided so that two separate
inputs such as " mike " and
gram., etc., can be simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 6.3 v. 1.5 A. FOR A
RADIO FEEDER UNIT. Price in kit form with easy -to -follow- wiring diagrams.
ONLY Or Factory built with 12 months' guarantee £13/1916. TERMS

11 Gns." ASSEMBLED UNITS. DEPOSIT 31/9 and 9 monthly par.
Carr. 10/-. menus of 31/9.
Cover as illustrated Type 807 output valves are used with High Quality Sectionally
18/9 extra. wound output transformer specially designed for l'ltra Linear
operation. Negative feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE
FIGURES ARE EQUAL TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response

3 D.B. 30-20,000 cis. Tone Controls r 12 D.B. at 50 cies. ± 12 D.B. to - 6 D.B.
at 12.000 c/cs., hum and noise 70 D.B. down. Good quality reliable components used.
Chassis finish blue hammer. Overall size 12 x 9 x 9in. approx. Power consumption 150
watts. For AA'. mains 200-250 v. 50 cis. Outputs for 3 and 16 ohm 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.

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
GL3A MINIATURE 3 WATT GRAM AMPLIFIER

For 200-250 v. 50 c.p.s. A.C. mains. Overall size only Ill x 21 x 21in. Fitted Vol. and Tone
Control with mains switch. Designed for use with any kind of single player or record chang-
ing unit. Output for 2.3 ohm speaker. Guaranteed 12 months. Only 69/6.

R.S.C. A5 4-6 WATT HIGH GAIN AMPLIFIER
A highly sensitive 4 -valve quality amplifier for the home. small 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 makes.
Separate Base and Treble controls are provided. These give full long playing record
equalisation. Hum -level is negligible being 71 D.B.
down. 15 D.B. of 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 200-250 V.
50 c/e. Output for 2-3 ohm speaker. Chassis is not
alive. Kit is complete in every detail and includes
fully punched chassis (with baseplatel with the blue
hammer finish, and point-to-point wiring diagrams
and instructions. Exceptional value at only 24119/ -
or assembled ready for use 25/- extra, plus 3/6 car-
riage. Or Deposit 22/- and five monthly payments of 22/- for assembled unit.

R.S.C. TRANSFORMERS. Fully Guaranteed. Interleaved & impregnated
WE CAN QUOTE FOR SPECIAL OR STANDARD TYPES IN ANY QUANTITY. OUR
FACTORY HAS SUPPLIED LEADING EQUIPMENT MANUFACTURERS AND GOVT.
DEPTS. FOR 15 YEARS.
MAINS TRANSFORMERS. Primaries 200-230-250 v. 50 Ms.
FULLY SHROUDED UPRIGHT MOUNTING.
250-0-250 v. 60 mA., 6.3 v. 2 a., 6 v. 2 a 21-3-3ins. 17/11
250-0.250 v. 100 mA.. 6.3 v. 4 a., 5 v. 2 a. 27/11
300.0.300 v. 100 inA.. 6.3 v. 4 a., 5 v. 3 a. 27/11
350-0.350 v. 100 mA., 6.3 v. 4 a. 5 v. 3 a. 27/11
350.0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a. 33111
425-0-425 v. 200 mA_ 6.3 v. 4 a., c.t. 5 v. 3 a. 49/9
450-0-450 v. 250 m.A., 6.3 v. 5 a., 5 v., 3 a 59'9
TOP SHROUDED DROP -THROUGH TYPE
260-0-260 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a.
210-0-250 v. 100 mA., 6.3 v. 3.5 a.
210-0-250 v 100 mA., 6.3 v. 2 a., 6.3 v. 1 a,
350-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a.
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
300-0-300 v. 100 mA.. 6.3 v. 4 a., 6 v.3 a.
300-0.300 v. 130 mA., 6.3 v. 4 a., c.t., 6.3 v. 1 a ,

suitable for !dullard 510 Amplifier
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a
350-0.350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a
425-0.425 v. 200 mA., 6.3 v. 4 a., 5 v. 3 a.
ELIMINATOR TRANSFORMERS.
120 v. 40 mA.. 5-0-5 v. 1 a
90 v. 15 mA.. 6-0-6 v. 250 mA.
FILAMENT TRANSFORMERS
6.3 v. 1.5 a 5/9 12 v, 1 a. 7/9
6.3 v. 2 a 7/6 6.3 v. 3 a. 8/11
0.4.6.3 v. 2 a. .... 7/9 6.3 v. 6 a. 17/9

12 V. 3 a. or 24 v. 1.5 a. 17/9
AUTO (Step Up/Step Down) TRANSFORMERS
50-80 watts 110-120 v./230-250 v.
150 watts 110-120 v./200-230-250 v.

14/9

OUTPUT TRANSFORMERS
Midget Battery Pentode
66:1 for 384, etc. 3/9
Small Pentode 5,0000 to
30 3/9
Standard Pentode 5,0000
to 30 5/9

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE All

PUSH-PULL
ULTRA LINEAR

OUTPUT
" BUILT-IN "

TONE CONTROL
PRE -AMP
STAGES

Two input sockets with associa-
ted controls allow mixing
of " mike " and gram. as in
A.10 High sensitivity. Includes
5 valves: ECCMI, ECC83.
EL84, ELS4, 5Y3. High Quality sectionally wound output transformer specially designed
for Ultra Linear operation and reliable small condensers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS AND TREBLE " Lift " and " Cut." Frequency
response ± 3 D.B. 30-30,000 c/cs. Six negative feedback loops. Hum level 60 D.B. down,
ONLY 23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all
makes and types of pick-ups and microphones. Comparable with the very best designs.
For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 50 mA. and
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx.: 12.9-7in. For A.C,
mains 200-250 V. 60 c/cs. Out psi for 3 arid 15 ohm speakers. Kit is complete to last nut.
Chassis is fully punched. Full instructions and paint -to -point wiring it an.
diagrams supplied. (Or factory built 45/- extra). ONLY so "art.,. /07"
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/3 and 9 monthly payments of 24/3. Pend S.A.E.
for illustrated leaflet detailing Ready -to -assemble Cabinets Speakers, Microphones, etc..
with cash and credit terms.

R.S.C. PORTABLE GUITAR AMPLIFIERS
JUNIOR 5 WATT. High (panty Output. Separate
Bath and Treble " cut " and " boost " controls
Sensitivity 15 art. High Flux 81n. I/speaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
/Instrument Pick-up. Handsome strongly made
cabinet adze approx. 14 x 14 x Finished in
attractive and durable 2olicrome and fitted carry-
ing handle.28/19in Cart. 716. Or Deposit £1 and nine

5., monthly payments £1.
Send S.A.E. for leaflet.
SENIOR 10 WATTS. High -Fidelity Push -Pull
output. Separate Bass and Treble " cut " and
' boost." controls. Twin separately controlled
high gain inputs so that two instruments such as
Guitar and String Bass can be used at the same
time. Two Loudspeakers are incorporated a 12in.
P.M. for Bass notes. and 1 7 x 4in. elliptical for
Treble. Cabinet is well made and finished as Juni,

model. Size approx. 18 >4 18 x Sin. 15 Gas. Plus 10/. cart H.P. TERMS. DEPOSIT
34/9 and 9 monthly payments 34/9. Both models for 200.250 v. A.C. mains.

COLLARO CONTINENTAL 4 SPEED DE LUXE MIXER AUTO -CHANGERS with TX89
Transcription Cartridge for standard and L.P. records. For normal 200-250 v. A.C. mains.
Few only at unrepeatable price 01 210/19/6. Carr. 4/6
COLLARO CONQUEST 4 -SPEED AUTO -CHAN-
GERS. With studio plck-up with turnover head.
Latest model for 200-250 v. A.C. mains. 26/19/6
Carr. 4/6.
B.S.R. MONARCH AUTO -CHANGERS. Type
UAS. 4 speed T/0 Pick-up with sapphire stylus
26/19/6. Cart. 4/6.
Any of the above supplied with T/O stereo/mon-
aural head for £1 extra.
COLLARO JUNIOR. 4 -speed Single Players with
Hi -Ft T/O crystal pick-up bead, £3/19/6.

LOUDSPEAKER IN POLISHED WALNUT
FINISHED CABINET, Gauss 12,000 lines.
Speech coil 3 ohms or 15 ohms. Only 24.19/6.
Carr. 5/.. TERMS, DEPOSIT 11/- and 9 monthly
payments of 11/-.
12in. 20 WATT 15,000 line /speakers 15 ohms in Cabinet finished as above. Size 19 x
18 x 8in. 27/19/6 or Depo it 17/9 and 9 monthly payments of 17/9.

16/11 Standard Pentode 8.0000 to 30 5/9
19/9 Push-pull 8 watts 6V6 to 3 ohms 8/9

18/11 Push-pull 10-12 watts 6V6 to 30 or 150
8/92119 Push-pull 8 watts EL84s to 15 ohms

25/9 Push-pull 10-12 watts to match 6V6 to 3-5-8 or 15(1 1167/199

29/9 Push -Pull 16-18 watts, sectionally wound, 6L6,
27/91719

25/9 Push-pull EL84 to 3 or 15 ohms 10.12 watts
Push-pull Ultra Linear for !dullard 510

25/9 KT86, etc., for 3 or 15 ohms 23/9
29/9 Push-pull 20 watt high-qua.ity sectionally wound.
47/9 6L6. KT66, etc., to 3 or 150 Fully shrouded 47/9

MICROPHONE TRANSFORMERS

9/11.
120:1 High quality, clamped 6/9
120:1 High quality Mu metal screened 819
SMOOTHING CHOKES
250 mA., 5 H., 1000 11/9 80 mA., 10 H., 3500 5/6
150 mA.., 7.10 H., 250011/9 60 mA., 10 H., 4000 4111
100 mA., 10 H., 2000 8/9 1 amp. 0.50 L.T. type 616
PARMEKO MAINS TRANSFORMERS. Fully shrouded.

11/9 500-0-500 v. 120 mA.. 6 3 v 4 a. 5 v. 3a. 31/9
27/9

R.S.C.LEEDS)
LTD.

. MANCHEST ER,
LEEDS & BRADFORD
Open to callers at the following branches: -
5 -7 County (Mecca) Arcade, Leeds, I.
54-56 Morley Street (above Alhambra), Bradford.
8-10 Brown Street (Market St.), Manchester, 2.

TERMS: C.W.O. or C.O.D. No C.O.D.
under LI . Postage 1/9 extra on all orders
under L2, 2/9 extra under L5 unless carri-
riage stated. Trade supplied. Post orders
to: Mail Order Dept.

29-31 Moorfield Road, Leeds, 12.

ACOS MPH Hi-Fi Crystal Cartridges. (Turnover type
with sapphire stylus). Standard replacement for Garrard
and Collard. Only 19/9. B.S.R. Ful.Fi 19/9. Garrard
GC2 19/9. Acoa Stereo/monaural 49/9.
ACOS HIGH FIDELITY PICKUPS. GP54 with HGP59/52
Cartridge. Turnover sapphire styli, cream finish. Limited
number at approx. half price. Only 35/9.
R.C.A. TRANSCRIPTION PICK-UPS. Variable Reluctance
type fee standard and L.P. Records. Normal price approx
£14. Limited number brand new perfect at 23/19/6.

PLESSEY
DUAL

CONCENTRIC
I2in, P.M.

SPEAKERS
(15 ohms), consisting of a
high quality 12in. speaker
of orthodox design support-
ing a small elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use wih our All or any
similar amplifier. Rating is
10 watts. Gauss 12,000
lines. Price only £5/19/6.
Or Deposit 13/9 and 9
monthly payments of 1319
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HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS

With large square aluminium cooling fins. 12 v.
15 amp. F.W. (Bridge). Limited number. 19/9.

VIBRATORS
Oak and Wearite, synchronous 7 -pin, '2 v. 7/9. 6 v. 8/3.
12 v. 4 -pin non -synchronous 7/9.

EX. GOVT. MAINS TRANSFORMERS
All 200-250 v. 50 c/ s input.
Pr. 0-110-200-230-250 v. 275-0-275 v. 100 mA., 6.3 v.
7 a. 6 v. 3 a 22/9
250 v. 60 mA. 6.3 v. 2 a. 10/11
6.3 v. 5.2 a., 6.3 v. 1 .5 a., 6.3 v. 0.5 a., 5 v. 3 a., 5 v.
3 a., 5 v. 2 a., High Insulation, Potted 27/9
6.3 v. 2 a., 6.3 v. 1 a., 6.3. v. 2 a., 6.3 v. 0.5 a., 5 v. 3 a.,
6.3 v. 5 a., 5 v. 6 a., Potted 27/9
340-0-340 v. 90 ma., 700-0-700 v. 100 ma , Potted

27/9
AUTO 500 watts 0-215-220-225-230-235-240 v. Carr.
7/6 29/9
50 watts, 0-110/120-230/250 v 8/11

EX. GOVT. SMOOTHING CHOKES
60 mA. 100.400 ohms 3/11 150 mA. 10 h. 100 ohms
80 m4..20 h. 900 ohms 5/11 10/11

120 mA. 12 h. 100 ohms 9/9
100 mA. 5 h.100 ohms 3/11 200 mA. 5-10 h. 100 ohms

1119
100 mA. 10 h. 100 ohms 6/9 250 mA. 5 h. 50 ohms 10/9

GARRARD RECORD PLAYING UNITS
Dry battery operated. Consisting of motor, turnable
and pick-up. For standard 45 r.p.m. records. Only
23/19/6.

EX. GOVT. CASES
Well ventilated, black crackle finished, =drilled
cover. Size 14 x 10 x 8}in. high. IDEAL FOR
BATTERY CHARGER OR INSTRUMENT
CASE. COVER COULD BE USED FOR AMPLI-
FIER. Only 9/9, plus 2/9 post.

WAYNE, KERR SIGNAL
GENERATORS, TYPE CT53

8.9 to 300 megacycles. Output 1 micro -volt to 10 milli-
volts. Five position switched attenuator. Variable
multiplier 1 to 10, calibrated 0-20 db. C.W. square wave
and sine wave outputs. Vernier tuned, 6 Band Coil
Turret, Potted " C"core Transformers. Stabilized H.T.
All voltage supplies including mains, R.F. filtered.
External mod. by sine wave from 50 c.p.s. to 10 kc/s.
or pulses down to ip.see. Complete with all valves and
charts.
SUITABLE FOR ALIGNING T.V. and V.H.F. RADIO.
For 200-250 v. A.C. mains. Beautifully made to very
high standards. Worth over £100. Very 17 Carr. 15/-
limited number available at only GM.

MICRO -AMMETERS
500 Micro -amp. Scaled in Decibels. Diameter

3}in. Flush mounting 59/6
0-50 micro -amp. Diameter Olin. approx. Scaled

0-100. Flush mounting 39/6
METER RECTIFIERS 0-5 mA 15/6

VOLTMETERS
0.300 v. A.C., 50 c.p.s. Diameter 21in. approx.

M.I. Only 18/9

MULTI -METERS
CABY A10 Basic meter, sensitivity 155 micro -amps.
A.C. and D.C. Ranges. £41101-.
CABY BOO. Sensitivity up to 10,000 ohms per volt
A.C. and D.C. 26110/..
TAYLOR MODEL 127A. 20,000 ohms per volt. 20
Megs. 20 Ranges. 210. S.A.E. will bring leaflet on
any of above.

1111S.C.
(Leeds) LEEDS, BRADFORD

Ltd. and MANCHESTER
Mail Orders to 29/31 Moorfield Road, Leeds, 12.
For Terms see double page advert., pages 142 & 143.

V.H.F./F.M. A.M. 4 WAVEBAND
RADIO RECEIVERS

Complete in beautiful veneered Walnut Cabinet. Covers
normal' Short, Medium and Long wavebands, plus
V.H.F. Brand new and covered by usual
12 months' guarantee. 1 Oil 10/-
For 200-250 v. 50 c.p.s. A.C. mains  

RADIOGRAM CABINETS
For callers only. Console type sine. Beautiful traditional
design. Worth 625 at least. Only 12 gas. Suitable
AM/FM 3 waveband chassis £12/19/6. Table model
type. Polished walnut finish 39/6., SPECIAL OFFER
OF ABOVE CONSOLE CABINET and CHASSIS,
4 -SPEED AUTOCHANGER and 8in. SPEAKER.
A really exceptional opportunity.

Only 31 GEL

RELAYS
Carpenters Type Polarised 2 x 9.500 turns at 1,685 ohms.
13/9.
Miniature Moving Coil Differential Type. Single pole
2 -way, or centre stable. Two coils each 350 ohms. Mini-
mum operating current 140 micro -amps, nominal 400
micro amps., maximum 8 milliamps. Two-way contact
current 100 ma. at 6 v. A.O. or D.C. Sire approx.
11- ix fin. 18/9.
Miniature type G.E.C. 670 511092 sealed, wire ends, 4
c/overs, platinum. 12/9.

FIELD TELEPHONES
Complete including bell.
Suitable for office, ware-
house, factory or outdoor
communication. Operate
with small dry battery
lasting many months.
Supplied complete in
wooden carrying case.
Only 542 fig Ca,. 5/-

w/  each.

VARLEY 2 v. 14 A.H. EX GOVT.
ACCUMULATORS

New Boxed. Only 5/9 each, 3 for 181-, plus 3/6 care.

Open to callers at following branches:

5-7 County (Mecca) Arcade, Briggate, Leeds, I.
54-56 Morley Street (above Alhambra Theatre), Bradford.
8-10 Brown Street (Market St.), Manchester, 2.

BENTLEY ACOUSTIC CORPOR
The Valve Specialists 38 CHALCO
Telephone: PRIMROSE 9090

ATION LIMITED
T ROAD, LONDON, N.W.1

Nearest Underground: Chalk Farm
EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAM

TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERV
E DAY AS RECEIVED.
ICE ACCEPTED UP TO 3.30 P.M.

OA3 -17/8
OB2 .17/6
OZ4GT 51-
1A5 .. 6/-
1A7GT 12/-
105 -12/6
106 ..17/6
1H5GT 10/6
1L4 3/8
1LD5 5/-

LN5 61-
1N5GT 10/8
1R5 .. 8/6
164 .. 9/-
185 6/-
1T4 .. 8/6
1114 _12/8
105 .. 6/-
2X2 .. 4/6
34.4 6/-
3A5 ..108
3B7 -12/8
3D6 6/-
3Q4 7/6
3Q5GT 9/6
384 .. 7/-
3V4 .. 7/6
5R40Y 17/8
51740 6/6
5V40 10/-
5 Y3OT 6/8
523 -12/8
BUG 9/-
6 A.80 9/-
84.07 4/-
6,105 5/6
6AX5 8/-
GALS 4/-
6A1116 4/8
6AQ5 7/6
6AT6 7/-
6AU6 10/-
6AV6 12/8
6B8G 4/6
6BA6 7/6

SEES 6/-
61312611 28/8
6B116 8/-
61316 6/-
61107A 15)-
13BR7 15/-
6BW6 8/8
8BW7 6/-
613X8 6/-
604 .. 5/-
5050 6/6
6CD6/1 86/6
6CH6 9/-
6E5 -12/6
6F1 -WM
6F6G 7/-
68'12 .. 4/6
6F13 -11/6
6F23 10/8
65'33 7/0
808 .. 8/6
6116GT 3/-
6250 .. 5/-
83 .. 5/5
62760 8)-
6K6GT 8/-
61(70
61(811 6/6
6K25 19/11
6L1 23/i
61,6G 8/-
61,701. 7/6
6L18 18/-
13L19 28/3
6LD20 15/11
6N7 8/-
61'25 12/6
6P28 26/6
0Q70 0/8
61170 10/-
68A7GT 8/6
8807.. 7/8
68L7GT 6/6
6827GT 5/6
68127GT 9/-

6U40T 18/6
61750 7/6
6V6G 7/-
6V6GTG 81-
6X4 5/-
6X5DT 6/-
6/30L2 10/-
7136 -21/8
7B7 816
705 .. 8/-
708 8/-
7D6 -10/6
7117 .. 8/-
787
7Y4 7/6
803 4/6
9BW6 15/8
1001 -18/-
1002 -98/6
10F1 -211/6
Ion -11/6
IOLD3 8/6
1OLD11

15/11
10P13 15/-
101'14 19/3
12A6 5/-
12AC6 15/3
12AD6 17/8
134E613/11
I2AH8 12/6
12AT6 7/6
12AT7 6/-
12AU6 33/3
12AU7 6/6
12AV6 12/8
12AX7 7/6
12BA6 8/-
1213E6 9/-
1213E7 21/3
12J7GT 9/6
1285 17/11
12K7GT 5/6
12K8GT 141-
12070T 5/-

128A7 8/6
120E7 6/-
138Q7 11/6
1497 27/10
12Y4 10/6
19AQ5 10/6
19B00023/3
19H1 10/-
30D1 ..15/3
20F2 ..28/13
20L1 -28/8
201'1 ..28/6
20P3 ..23/3
20P4 ..26/6
20P5 -28/3
25A6G 10/6
25L6GT10/-
25Z4G 9/8
2526 .. 9/6
25Z6G 10/-
278U 19/11
28D7 7/-
3001 .. 8/-
30E3 6/-
30FL1 10/-
30L1 8/-
30P12 7/6
30PL1 10/6
35A5 21/3
35L6GT 9/6
35W4 7/6
35Z3 10,6
35Z4GT 6/-
35Z5GT 9/-

5005 -10/-
50CD60

36/6
50L6GT 9/6
53KII 19/11
72 .... 4/6
78 .... 6/6
80 9/-
83 ....12/-
82A2 -15/-

150B2 15/-
185BT 38/2
185BTA

33/2
305 ..10/6
807 .. 7/6
4033L 12/6
5763 ..12/6
AMPEN7/6
ATP4 5/-
AZ31 10/-
AZ41 13/11
B36 -15/-
B1,63 .. 7/6
CBL31 23/8
C01135 23/3
CL33 19/3
CV63 -10/6
OYI ..18/7

D131
16/7.. 8-

D15 ..10/6
D43 ..17/3
D77 .. 4/-
DAF91 8/-
DAF96 8/6
DD41 13/11
DF66 15/-
DP91 8/8
DF96 8/6
DF97 9/-
D1163 6/6
DE76 5/-
DE77 7/-
DX40 21/3
DX91 6/6
0.1192 9/-
DX96 8/6
DL66 17/8
DL68 15/-
12122 71-
DL94 7/6
D126 8/8
DLS10 10/6
1571070 7/8

E8OF raw-
EA50 2/-
EA76 9/6
EABC80 9/-
EAC91 4/8
EAF42 9/-
EB34 2/6
EB41 8/6
EB91 4/-
EBC33 5/-
EBC41 8/6
EBC81 8/-
EBF80 9/-
EBF83

13/11
EBF89 9/6
EBL21 23/3
EBL31 23/3
EC52 .. 5/6
EC54 6/-
EC70 -12/6
EC92 ..13/3
ECC31 151-
E0032 6/6
ECC33 8/6
ECC34 24/7
ECC35 8/6
EC,C40 23/3
ECC81 6/-
E0082 6/6
EC083 7/6
R0084 9/-
E0085 8/6
ECC88 18/-
ECF80 10/8
ErlF82 10/6
ECH21 28/3
ECH35 0/0
ECH42
ECH81 8/-
ECH83

13/11
ECL80 9/-
ECI,82 10/6
801.83 19/3

EF9 .23/8
EF22 ..14/-
EF36 4!-
EF37A 8/-
EF39 5/6
EF40 ..15/-
EF41 9/-
EF42 -10/8
EF50(A) 7/-
EF50(E) 5/-
EF54 5/-
EF73 10/6
EF80 6/-
EDO 6/-
EF86 -10/6
EF89 9/-
EF91 4/8
EF92 .. 4/6
EF97 -13/8
EX32 8/6
EL32
EL33 12/6
EL34 15/-
EL3S 28/0
EL41
81.22 10/6
EL91 12/8
EL84 7/6
EL85 13/11
EL91 &-
M95 10/6
EM34 9/6
EM71 23/8
EM80 9/-
81481 9/-
8/484 10/6
EN31 37/-
EY51 9/-
EY83 16/7
EY86 91-

EZ41 7/-
EZ80 7/-
EZ81 7/-
FC4 ..15/-

GZ30 9/-
Gz32 -10/-
0233 19/11
GZ34 14/-
HABC80

13/8
HL2 7/6
HVR2 20/-
EVE2A 6/-
KT2 5/-
KT33C 10/-
ICT36 29/10
KT41 12/6
KT44 12/6
KT61 12/8
KT63 7/-
KT66 15/-
ETW61 6/6
KTW62 7/6
KTW63 6/8
KT7,41 8/-
KTZ63 7/8
L63 ..
MU14 8/-
N37 23 8
N78 19/11
N109 28/8
N308 20/7
N339 15/-
PABC80

18/11
P0084 8/-
PC085 9/8
PCC88 18/-
PC089 11/6
PCF80 8/-
PCF92 10/6
PCF86 18/-
FOLF12 101-
PCD83 10/8
P01.34 12/6
PEN25 4/6
PEN45 1016
PEN46 7/6
PL35 _19/3

PL36 ..12/-
PL38 -26/6
PL81 10/6
PL82 .. 7/6
PL83 9/-
PL84 12/6
PL820 18/7
P142414 21/2
PX4 ..10/6
PY31 18/7
PY32 11/6
PY80 7/6
PY81 8/6
PY82 7/-
PY83 8/6
PZ30 19/11
QP21 7/-
42P25 14/6
QS150/15

10/6
R12 .. 9/-
R18 -14/-
R19 19/11
RK34 7/6
SP41 .. 8/6
SP61 .. 3/6
SU25 -28/6
T41 -23/3
TDD4 12/6
Tr22 ..15/-
T1.25 ..15/-
TY861, 13/3
U12/14 8/6
U16 -11E-
018/20 8/6
U19 WV -
022 .. 8/-
U24 29/10
U25 17/11
U25 -10/-
U31 .. 9/6
U33 ..28/6
U35 -28/8
UV -26/6
U45 .. CV -

1150 .. 6/8
U52 .. 6/8
U76 .. 6/-
U107 ..18/7
U191 _16/7
U261 ..14/-
U281 19/11
U282 22/7
U301 23/3
U329 14/-
U339 16/7
U404 .. 8/6
U801 29/10
U4020 18/7
UAB080 9/-
UAF42 9/8
UB41 12/-uson 8/6
UBC81 11/4
UBF80 9/-
UBF89 9/6
UBL21 93/9
UCC84 1417
UCC85 91-
UCF80 16/7
UCH21 23/8
170E42 9/8
UCH81 9/6
UCL82 11/8
UCL83 19/8
111,41 . 9/-
TIF42 12/8
UF80 10/8
U125 9/-
UF86 17/11
17789 9/ -
UL41 9/-
23244 28/8
ULU) 14/6
UL84 8/6
7314 17/3
1111180 15/3
URIC 18/7
UU8 -26/8
UU9 .. 7/6

UYIN 18/7
UY21 18/11
0Y41 7/8
UY85 7/-
17284B 15/-
VP4 . 15/-
VP4B 28/3
VP23 6/6
VP41 .. 8/-
VR105 8/-
VR1.50 7/8
VT501 5/-
VT61A 5/-
V1739 8/-
W76 .. 5/8
W77.. 4/8
W8114 6/-
X41 ..15/-
161 ..19/8

9/-
X.65 -12/6
X66 .. 12/8
X76M 14/-
X78 -28/8
X79.. 28/3
XD(1.5) 6/6
XFG1 18/-
XFY12 9/8
XFY34 17/6
XE(1.5) 8/6
Y63 .. 7/6

Z77 ..17/84/8

SPECIAL
OFFER!

3 llrt
1 PL8,1

EF80
All nine
valves SS
post free.

Transistors
and Diodes
003, 4, 5, 6,

0A70.. 41-
0A73 4/-
0A79 4/-
0.A81 4/-
0A86 6/-
0A91 5/-
04.95 5/-
0A210 25/-
0A211 40/-
0018 64/-
0019 -54/-
0026 -44/-
0028 -25/-
0035 -48/-
0044 -26/-
0045 -23/-
0065 -22/6
0066 -25/-
0070 -14/-
0071 -14/-
0072 -17/-
0073 _20/-
0075 -15/-
0076 -15/-
0077 -21/-
0078 .17/-
00780 17/-
0081 18/-
00170 35/-
00200 54/-
0C203 581-
X.A101 28/-
XA102 26/-
XA103 15/-
XA104 113)-
XB102 10/-
XB103 14/-
XB104 10/-
80101 18/ -

Terms of business: -Cash with order or C.O.D. only.
Post/Packing obarges 6d. per item. Orders over £3. post
tree- C.O.D. 2/6 extra. Any parcel Insured against
damage In transit for 6d. extra. We are open for personal
shoppers. Bon.Frl. 8.30.520. flats. 820-1 p.m.

Latest catalogue of over 1,000 different valves, ate°
metal rectifiers, volume oontrols, electrolytic condensers,
transistors, germanium diodes. valve holders, and Limo
Miniature valves, with full terms of business, price 6d.

All valves boxed. fully guaranteed. and new manu-
facturers' stock or government stores surplus.
First -grade goods only, no seconds or rejects. Please
enquire for any type not listed. 84.8. please
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REPLACEMENT, REBUILT NEW YEAR
T.V. TUBES 12 guarantee BARGAIN SALE !

Carr. & Ins. 15/8.
21in. tube £11/10/-. 17in. tube
£71101-. £2 allowed on old tube.
12, 14, 15in., tubes e5/10/-.
allowed on old tube. Terms available
over 10 weeks.

PLESSEY T.V. CHASSIS
FOR SPARES 9'6

56 resistances. 54 condensers. 13 valve
holders. 4 transformers, Chokes 250 ma.
Metal rectifiers 300 volts @ 250 ma. Fuse
panel. Focus magnets. Plugs. Sockets. Carr.
7/6.

17" T.V.'s 172 gns.
Modern CHASSIS, modified
Complete 17in. TUBE. VALVES -
SPEAKER - KNOBS. Tuned
ITV/BBC. Ready to use, fully
guaranteed, TUBE 12 months,
CHASSIS and VALVES 3 months.
Cabinet to fit M/11/6 if ordered with
set. Salvage. Set -tube cabinet
despatched separately. Carr. & Ins.
on set f1/5/-; on Cabinet 8/6.
Fully Assembled Sets delivered 75 miles London

FAMOUS TAPE RECORDER
LISTED

)4 gns.
NOW

18
gns.

UNREPEATABLE
VALUE

Famous manufacturer. Huge purchase
allows us to offer at this amazing price.
Beautifully styled, rexine covered cabi-
nets. Colours: Red, Grey, Black. Storage
space for 4 tapes, mike and lead. In-
corporating the latest B.S.R. Deck.
LOOK AT THESE EXPENSIVE FEA-
TURES. Controls: Record/Playback
switch and rewind with interlocking device
to prevent accidental erasure. Tone
and volume controls. Superimpose and
electronic eye. Small overall size 141 x
141 x 711.n. Lightweight, only 211b. 51in
standard tape. Terms: Carr. & Ins. 12/8.
Microphone 27/6 extra. Tapes 19/9.

DELUXE

TAPE

RECORDER
LISTED

)gns.
our or..

22
gns.

Beautifully styled rexine covered cabinet
in Red/Beige with carrying handle.
Size: 141 x 13 x 91in. Storage comp.
in lid for tapes and mike. Speed 3/in. per
second. Compact set using latest 5 valve
amplifier with 4 -stage amplification and
separate valve for Bias osc. 2 controls.
Contains 7 x 4in. elliptical speaker and
incorporating B.S.R. Tape deck. 51in.
standard tape. 3 months' guarantee.
Ins. & Carr. 12/6. Deposit £8 plus Ins.
Carr. and 20 payments of 17/-.

RECORD PLAYER

CABINET R.P.9 19/6
Exceptional offer. A lightweight portable
player Cabinet in two-tone Rust and Cream.
Famous manufacturer. Size 14i x 111 x
Bin. Complete with moulded deck board of
attractive design. Takes B.S.R. TU9 single
player; 2 control Amplifier: 5in. round
Speaker. Post, Packing & Ins., 4/6.

B.S.R. TAPE "MONARDECK"
Single speed. 31in. per
sec. Uses 5/in. spools.
Complete with Record -Playback and erase
heads. Simple control for R/ P.B. and fast
rewind with safety switch for record. Size:
13 x 81 x 2min. Colours: two-tone grey.
P. & P. 4/6. Deposit 60/- plus P. & P.
and 20 weeks at 6/-.

MOW

£9.9.6

TAPE RECORDER AMPLIFIER
Compact, well designed
5 valve amplifier. Out-
put 3.5 watts. Valve line up-ECC83,
double triode first audio amplifiers, ECL82
triode pentode further audio amplifier and
output valve, 6BW6 bias and erase oscil-
lator, EM84 record level indicator. EZ80
H.T. rectifier. Input for mike, radio and
gram. Controls: record playback volume
and oft/off playback tone. Dia. 81 x 3 x
42in. ins. and cart. 4/6. Terms.
EXTRAS: Knobs 2/8 per set. Beautiful
Perspex dial plate, Complete with sockets
for mike, radio and superimposed switch 3/6.

NEW LOOK AMPLIFIER
Ideal stereo attachment.
Brown/Ivory cabinet, carry-
ing handle. Contains high flux Sin. speaker.
A.C. mains. 3 valves -10F3, 10P14, U404.
Max. output 5 watts. 14 x 11 x Olin.
Completely converted. Ideal stereo, Mike,
Guitar, Records. 2 units give world of
amusement and special stereo effects.
12 months' guarantee. P. & P. 5/6. De-
posit 30/- plus P. & P., 10 weeks at 8/-.

59/6

" STUDIO
TWIN"

LISTED

114 gns.

NOW

29
gns.

Quality Tape Recorder at this amazing
reduced price. 7in. 1,200ft. Standard reels.
Latest Studio 3 -speed Deck, 11, 31, 71 I.P.S.
Includes Twin Tracks, Reverse counter,
Pause control and magic eye recording
indicator. Volume and tone control, super-
impose switch. 3 watts output. Attrac-
tive design cabinet in beige. Size 19in. x
13in. x Sin. Ins. & Carr. 12/6.
EXTRAS: Microphone 27/8. Tape 25/-.

AMPLIFIERS. All portable
12 months' guarantee

RECORD PLAYER
CABINET R.P.2
FOR ONLY 59'6
Made by famous manu-
facturer. In polka
dot cloth with clipped
lid and carrying handle.
Size: 16 x 141 x
81in. deep. Carr. &
Ins. 4/6. Will take
B.S.R. Monarch Auto -
changer, 66/1916: Tin. X
4in. Elliptical Speaker 15/9;
Our Mk. D2A Portable Amplifier 79/8

BARGAIN SPEAKER 5/9
8in. P.M. Repaired cone defect not affecting reproduc-
tion quality.
Sin. P.M. SPEAKER 6/9
As above but with output transformer.
Sin. P.M. SPEAKER 9/9
Perfect quality. Fitted output transformer.
ELLIPTICAL SPEAKERS 15/9
8 x 3in. and 7 x 4in. Brand new. Also 9 x 4in. at
19/9. P. & P. on each 2/9.

EXTENSION

19SPEAKERS 9
8in. P.M. Speakers fitted into polished cabinets. Stan-
dard matching to any receiver. (Complete.) Switch
and flex included. P. & P. 3/9.

TELEPHONE SETS 7'9
X.W.D. Wireless remote control unit. E.M.K.II
(ZA11954). Including morse tapper, switched, jack
plugs, etc. Less phone. Ins. and cart. 3/6.

SOLO

SOLDERING

TOOL

ONLY

1 2' 6
110 v., 6 v. or 12 v. (special adaptor for 200/250 v.,
10/- extra). Automatic solder feed including 20ft.
reel of Ersin 80/40 solder and spare parts. It is a tool
for electronic soldering or car wiring. Revolutionary
in design. Instantly ready for use and cannot burn.
In light metal case with full instructions for use. Post
3/6.

MK. D5. 39/6
Simple circuit employing ECL80 triode pentode output valve
giving 3 watts output. A.C. only. Mains isolated. Single
control for volume and on/off switch with knob. P. & P. 3/6.

MK. D2A. 79/6
Latest design incorporating negative feedback, giving
4 watts undistorted output. Valves: ECL82, triode pentode
and contact cooled metal rectifier. Tone and volume control
panel on flying leads with compact amplifier chassis suitable
to mount under modem autochangers to give easy mounting
in small cabinet. A.C. only. Mains isolated. Output for 2-3
ohms.

MK. D3A. 89/6
As above de luxe model, with separate tone controls for treble
and bass.

PORTABLE AMPLIFIER (Salvage) 69/7
3 valves. 5 watts output. Size 7 x 5 x 4in. An ideal
amplifier for stereo record players, Tape Recorders, Micro-
phone, Baby Alarm, etc. Volume and tone -controls. 200-
250 v. A.C./D.C. P. & P. 4/6.

DELUXE TAPE
RECORDER CABINET
Beautifully made ONLY 29'9Tape Recording
Cabinet. Size: 13 x 10l x 7in.
Covered in two-tone coloured rexine
cloth. Stylish design. Carrying handle
with detachable lid. Easily adapted
to Record Player Cabinet. Excep-
tional value at this very low price.
P. & P. 4/6.

DUKE & CO.(LONDON) LTD.
621 3 Romford Road, Manor
Parts, E.12. ILF 6001,3
Send for a FREE CATALOGUE
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STERN'S MULLARD DESIGNS
COMPLETE KIT OF PARTS Designed MULLARD -presentedted bylytspeclfcatnn

MULLARD "5-10" MAIN AMPLIFIER
For use with the MULLARD 2 -stage pre -amplifier with which an undistorted
power output of up to 10 watts is obtained. We supply SPECIFIED COM-
PONENTS AND NEW MULLARD VALVES including PARMEKO MAINS
TRANSFORMER and choice of the latest Ultra -linear PARMEKO or the
PARTRIDGE Output Transformer.

a Price COMPLETE KIT (Parmeko 0/put Tram °'1 0.0.0
Alternatively we supply ASSEMBLED AND TESTED.... 211.10.0

ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER 21.16/- extra.- _

MULLARD'S 2 -VALVE
PRE -AMPLIFIER TONE CONTROL UNIT
Employing two BESS valves and designed to operate with the Mullard
MAIN AMPLIFIER but also perfectly suitable for other makes.
Supplied strictly to MULLARD SPECIFICATION and incorporating:
 Equalisation for the latest R.I.A.A. characteristics.
 Input for Crystal Pick-ups and variable reluctance magnetic types.
 Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -Amplifier.
 Sensitive Microphone Channel.  Wide range BASS and TREBLE Controls.

OF PARTS " ASSEMBLED AND TESTED £8.0.0Price: COMPLETE KIT r6.6.0

COMPLETE MULLARD 5-10 AMPLIFIER
The popular and very successful complete " 5-10 " incorporating Control Unit
providing up to 10 watts high qualiy reproduction.
Specified components and new MULLARD VALVES are supplied including
PARMEKO MAINS TRANSFORMERS and choice of the latest PARMEKO
or PARTRIDGE ULTRA Linear Output Transformers.
Price: COMPLETE KIT. Parmeko Transformer £11.10.0

PRICE REDUCTIONS
(a) The COMPLETE KIT OF PARTS to build
both the " 5-10 " Main Amplifier and the 2-
Stage Pre -Amplifier Control Unit 215.15.0
tb)

t
The " 5-10 " andand the 2-Stage Pre-Amplifier 118.18.0

boh Assembled
H.P. TERMS: Deposit £3/18/- and 12 months of 81/7/8.
(e) The COMPLETE KIT OF PARTS to build
the Dual Channel " 3-3 Amplifier and the
Dual Channel Pre -Amplifier Control Unit 221.10.0
(d) The Dual Channel " 3-3 " Amplifier and the
Dual Channel Pre -Amplifier Control Unit both
Assembled and Tested £25.0.0
H.P. TERMS: Deposit £5 and 12 months of BMWS.
(e) The COMPLETE KIT OF PARTS to build
one " 5-10 " Main Amplifier (Parmeko Trans-
former) and the Dual Channel Pre -Amplifier
Control Unit 221.10.0
(f) One " 5-10 " Amplifier (Parmeko Trans-
former) and the Dual Channel Pre -Amplifier
both Assembled and Tested £25.0.0
H.P. TERMS: Deposit £5 and 12 months of 81/16/8.
(5) COMPLETE KIT OF PARTS to build Two
" 5-10 " Rain Amplifiers (incorporating Parmeko
Output Transformers) and the Dual Channel
Pre -Amplifier Control Unit £31.0.0
(h) Two " 6-10 " Amplifiers (Parmeko Output
Transformers) and the Dual Channel Pre -
Amplifier Control Unit both Assembled and

236.0.0Tested
H.P. TERMS: Deposit g7/4/- and 12 months of £2/12/..
Carriage and insurance 716 extra.
Prices quoted are subject to 21/8/.. extra for Partridge Tram.

Alternatively we supply ASSEMBLED AND TESTED. £13.10.0
Hire Purchase (Assembled Amp. only). Deposit £2/14/-. 12 months at 19/10.
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER 81/6/- extra'

COMPLETE MULLARD 3-3
A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR 3 -VALVE
3 -WATT AMPLIFIER DESIGNED IN THE

MULLARD LABORATORIES.
Price for COMPLETE KIT 17.10.0OF PARTS
(Plus 6/6 carriage and insurance).
Alternatively supplied ASSEMBLED AND
FULLY TESTED (Plus 6/6 E8.19.6
carriage and insurance)

H.P. TERMS: Deposit £2 and 8 monthly payments of £1.

Our kit is complete to the MULLARD specification including supply of specified com-
ponents, valves and PARMEKO OUTPUT TRANSFORMER. We also include switched
inputs for 78 and L.P. records plus a Radio position. Extra power to drive a Radio Tuning
Unit is also available.

STEREO " 3-3 " MAIN AMPLIFIER
Comprises two MULLARD 3-3 Main Amplifiers on one cha.ssis. Operates with MULLARD
STEREO PRE -AMPLIFIER. Output poorer 6 watts. Inputs for Crystal Pick-up and
Radio Tunrer. el 0.0.0 or ASSEMBLED £11.15.0KIT OF PARTS

Mk. II " Fidelity" FM TUNING UNIT
An attractively presented Unit incorporating MULLARD PERMEABILITY TUNING
HEART and corresponding Mullard valve line-up. Very suitable to operate with our
Mullard Amplifiers.

FOR THE CONSTRUCTOR.... £10.10.0 or ASSEMBLED.... £14.5.0

SPECIAL CASHCASH ONLY OFFER ! !
This very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a
matched P.M. SPEAKER. ALL FOR ONLY es1.7.6
(plus 7/6 carr. and ins.). The Amplifier ""
consists of a 2 -stage design incorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS. The
Portable Case will also accommodate almost
any make of Autochanger and is attractively
finished in Grey Colour Rexine-WE ALSO
SUPPLY SEPARATELY:-
(a) The 2 -stage (plus Rectifier) AMPLIFIER

(b) The PORTABLE CARRYING CASE
6

£3 17 6 (Carriage and
(c) Gib, P.M. SPEAKER..._ 18 9 Insurance 4/- extra)

"Hi-Fi" LOUDSPEAKERS WE HAVE IN STOCK A
COMPLETE RANGE BY

GOODMANS-WHARFEDALE-W.B.
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST---------
THE "ADD -A - DECK " NEW

incorporating the
B.S.R.

"MONARDECK " & MATCHED PRE -AMPLIFIER
Thus providing full tape Recording facilities.

Carriage and Insurance 10/,
Deposit 93/12/- £17.17.012 mths. B1/8/2
Designed to operate through the Pick-up Sockets
of the standard RADIO RECEIVER or Small Ampli-
fier which first-class results are obtained. It consists
of a Twin Track Tape Deck, incorporating matched
Pre -amplifier, and operates at 3/in./sec. speed.
Supplied fully tested and only requires connections
to the mains supply and the Pick-np Sockets, for
which purposes " floating " leads are incorporated.

 .P. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER £9.
FULLY DESCRIPTIVE LEAFLETS ARE AVAILABLE FOR ALL

EQUIPMENT, BUT PLEASE SEND S.A.E.

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered with Cathode follower output.
Incorporates Two inputs for CRYSTAL MICE(
PHONES, one for CRYSTAL PICKUPS and t.
a Fourth for.C62 Radio or Tape.
KIT OF aASSEMBLED tin n nPARTS ."AND TESTED..  `."
Terms: Deposit £2 and 12 months at 15',
Model I.L. one microphone input matched
for moving coil or ribbon mike 8111.71- extra.

COMPLETE STEREO AMPLIFIER
Meets the many requests for a low priced but good quality Stereophonic Amplifier. Out-
put power Is 4 watts. Inputs for Crystal Pick-ups and Radio Tuner.

KIT OF PARTS £8.10.0 or ASSEMBLED £10.10.0

STEREO DUAL CHANNEL PRE-AMPLIFER
This model incorporates two 2 -valve Pre -Amplifiers
(described above) combined into a Single Unit
enabling it to be used for both STEREOPHONIC
and MONAURAL operation. It is designed primarily
to operate with our range of MULLARD MAIN
AMPLIFIERS but will also operate equally well
with any make of Amplifiers requiring an input
of 250 m/ v.

Price: COMPLETE 112.10.0 Alternatively ASSEMBLED 215.0.0
andKIT OF PARTS

H.P. Terms on assembled unit: £3 Deposit and 12 months of 81/2/-.

! RECORD PLAYERS ! !

The LATEST MODELS are in Stock.
Many at REDUCED PRICES!!!
Send S.A.E. for ILLUSTRATED LEAFLET

B.S.R. MONARCH TJA8 4-spd.
Autochanger with Crystal Pick-uper £6.19.6
The COLLARO "CONQUEST" 4-3^.
Autochanger, Studio " 0 " Pick 'us; £7.10.0
The NEW COLLARO Model RP594, 4 speed Single Record Player,
Studio Cartridge
The COLLAR() 4 -speed Single Record Player, incorporating the Studio
" 0 " Pick-up
THE NEW B.B.R. Model UA12 is in stock. A 4 -"SPEED" MIXER
AUTOCHANGER
IIA12 is also available incorporating the B.B.R. STEREO Pick-up,

GARRARD RC210 4 -speed Autochanger fitted with latest Crystal
and 78 records.

The latest GARRARD TRANSCRIPTION MOTOR " 301 "

The new GARRARD Model 4HF High Quality Single Record Player
fitted with the latest T.P.A.12 Pick-up arm and G.C.S.Crystal Cartridge
GARRARD Model TA/Mk. II Single Record Player fitted with high
output Crystal Pick-up, detachable head

HIRE PURCHASE TERMS available on all units 88/19/6 and
Carriage and insurance on each above 5/- extra.

£9.18.9
£6. 9.6
£8. 7.6

£10.10.0
£10.10.0
£22.7.3
£18.7.6
£8.10.0

over

! ! HOME CONSTRUCTORS ! !
A RANGE OF "EASY TO ASSEMBLE" PREFABRICATED CABINETS
Designed by the W.B. " STENTORIAN " COMPANY for " Hi-Fi " Loudspeaker systems
or to accommodate high quality equipment. The acoustically designed Bass Reflex
Cabinets containing the very successful " Stentorian" speakers give really first-class
reproduction and are well recommended. Models are also available to accommodate
high -quality Amplifiers, Pre -amplifier, Tuning Units, Record Players, etc. All models
are very easily assembled, in fact only a screwdriver is required.
Fully illustrated leaflets are available, including complete specifications of the various
STENTORIAN LOUDSPEAKERS. Please enclose S.A.E.

STERN RADIO LTD.
DEPT. W. 109 FLEET ST.,

LONDON, E.C.4
F LE E r STREET 5812/3/4
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960%W.,"096.96/%0
Each Model incorpor-
ates the highly success-
ful HF/TR3 Amplifier
(described opposite),
thus ensuring truly
" Hi-Fi " record and
playback facilities.
90%,,W,".0%.6~
96096/96W,066.1"19
All prices quoted pro-
vide for the COM-
PLETE RECORDER
including CRYSTAL
MICROPHONE and
1-200ft. Spool of Tape.
"90111.9xWes%96010
Wase4.016,0606/6094,0
There are no "better
value for money" Tape
Recorders on the
market-if you can't
call and hear them
send S.A.E. for fully
descriptive leaflets.

1.909.0%/%9W6/6/6/

BEFORE YOU BUY -YOU SHOULD
HEAR THESE RECORDERS -THEY
ARE COMPARABLE TO THE MUCH

HIGHER PRICED MODELS
MODEL CR3/8. Incorporates the new Collaro " STUDIO " TWIN 139.10.0TRACK 3 -speed Deck
H.P. Terms, Deposit £7/181- and 12 months of £2117111.
MODEL CR3/T. Incorporates the very popular 3 -speed COLLARO
Mk. IV " TRANSCRIPTOR" Deck, which has both upper and lower
tape tracks
H.P. Terme: Deposit £9/101- and 12 months of £31918.
MODEL TR3IMk. VI. Incorporates the New TRUVOX Mk. VI TWIN
TRACK 2 -speed Tape Deck
H.P. Terms: Deposit £9/18/- and 12 months of P,3/1417.

£47.10.0

£49.10.0

TAPE AMPLIFIERS and PREAMPLIFIERS 'resented from MULLARD DESIGNS
MULLARD TYPE "C"
TAPE -PREAMPLIFIER
ERASE UNIT
The " Hi-Fi " link to add full tape
recording facilities to High Fidelity
home Installations. Incorporates
FERROXCUBE POT CORE PUSH-PULL OSCILLATOR and 3 -speed treble equalisation
by FERROXCUBE POT CORE INDUCTOR. FOR WEARITE-COLLARO-
TRUVOX-BRENELL or MOTEK TAPE DECKS. Includes separate Power Supply
Unit.
KIT OF PARTS or ASSEMBLED£14.0.0 £17.0.0

R.P. 0/8/- Deposit and 12 months at £1/4111.
(Excluding Power Unit £11115/- .d £14/10'- respectively.)

FOR THE HOME CONSTRUCTOR SPE
(a) The COLLARO " STUDIO " TAPE DECK and our

Mallard Type " C " PRE -AMPLIFIER and Power Unit
assembled and tested
H.P. Terms: Deposit f5/18/- and 12 months at E2/3./3

(b) As above but Type " C " PRE -AMPLIFIER supplied as
complete Kit of Parts

(c) The COLLARO Mk. IV TAPE DECK and the
MULLARD Type " C " PRE -AMPLIFIER and Power
Unit assembled and tested
H.P. Deposit £7 and 12 months £2/11/4.

(d) As above but the Type " C " supplied as complete
Kit of Parts

(e) The TRUVOX Mk. VI TAPE DECK and the assembled
Type " C " PRE -AMPLIFIER and Power Unit
H.P. Deposit E8 and 12 months £2/18/8.

As above but the Type " C " supplied as complete
Kit of Parts
The BRENELL Mk. V Deck and the assembled Type
" C " PRE -AMPLIFIER and Power Unit
H.P. Deposit f9/4/- and 12 months at E3/7/6.
As above, but the Type " C " supplied as complete
Kit of Parts
The WEARITE 4A DECK with Type " C " assembled
and tested
H.P. Deposit E11/4/- and 12 monthly £4/2/I.

(Carriage and Insurance on above quotes 10/- extra.)
EACH OF ABOVE CAN BE SUPPLIED IN PORTABLE CASE FOR f5/10/ -
extra, THUS FORMING A COMPLETE PORTABLE PRE -AMPLIFIER
SEND FOR DETAILS.

(f)

(g)

(h)

(i)

£29.10.0

£26.10.0

£35.0.0

£32.0.0
£40.0.0

£36.10.0
£46.0.0

£43.0.0
£56.0.0

MODEL HF/TR3 TAPE
AMPLIFIER
(Mallard Type " A " design)
A very high quality Amplifier incorporat-
ing 3 -speed treble equalisation. using the
latest FERROXCUBE POT CORE INDUC-
TOR. FOR COLLARO-TRUVOX-BRE-
NELL WEARITE or MOTEK Tape Desks.
has OILSEN Output Transformer. In -
dud. separate Power Supply Pia

KIT OF PARTS £12.15.0 Or ASSEMBLED £16.10.0
11.P. £316- Deposit and 12 months a, £1/9/2

CIAL "COMBINED ORDER" PRICES
£25.10.0

£29.0.0

£30.15.0

£34.10.0

£36.0.0
£39.10.0
£41.10.0
£45.0.0

COMPLETE KIT to build the HF/TR3 Amplifier,
together with the COLLARO " STUDIO " DECK
As above but HF/TR3 ASSEMBLED and TESTED
H.P. TERMS: Deposit E51161-, 12 months of £2/2/6.
COMPLETE KIT to build the HF/TR3 together with
the Mk. IV COLLARO "TRANSCRIPTOR" DECK
(El extra if we are required to wire up Deck switches.)
As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit L7, 12 months at E2/10/5
(fl extra if we are to wire up Deck Switch Banks )
COMPLETE KIT to build the HF/TR3 together with
the NEW TRUVOX Mk. VI TAPE DECK
As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E7/18/-, 12 months of f2/17/11
COMPLETE KIT to build the HF/TR3 AMPLIFIER with
the BRENELL Mk. V TAPE DECK
As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E9, 12 months of E3/6/-.

Ii) THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the WEARITE MODEL 4A DECK, incorporates
Wearite Head Lift Transformer, etc
H.P. TERMS: Deposit LI I, 12 months of £4/0/8.
(Carriage and insurance on each above is 10/- extra.)

Attractive PORTABLE CASE is available to accommodate the TRUVOX
or COLLARO TAPE DECKS and we offer it together with ROLA/CELE-
STION 10 x 6in. LOUDSPEAKER-ACOS CRYSTAL MICROPHONE
-and 1,200ft. SPOOL E.M.I. TAPE-ALL FOR

(Carriage and Insurance 5/- extra.) £9.10.0

OUTSTANDING PRICE REDUCTIONS
WALTERS " Model 404 "

PORTABLE TAPE RECORDER
A 1960 Model designed to sell for 42 gns.

WE OFFER IT ENTIRELY COMPLETE, ra
20 GNS.including Crystal -Microphone, Tape and

Radio/Gram Recording Leads and Plugs.
DEPOSIT E4/5/-, 12 months f1/10/10. Carriage :Aid insur-
ance 10/-.
EACH ARE BRAND NEW AND CARRY WALTER
INSTRUMENT CO'S FULL GUARANTEE.
Twin Track Two Speed Recorder operating at 3f and 7+
in./sec. speeds, plays up to size 7in. tape spools and INCOR-
PORATING ... REVOLUTION COUNTER -PAUSE CONTROL
-RECORD SAFETY BUTTON (prevents accidental erasure)
-MAGIC EYE INDICATOR-EXT. LOUDSPEAKER OUT-
PUT-TONE CONTROL. Also operates as independent
amplifier for direct reproduction from Gram or Radio Tuner.

STERN RADIO LTD.
niert W 109 FLEET ST.,

LONDON, E.C.4
Telephone: FLEET STREET 5812/3f4

£55.0.0

FOR NEW TAPE EQUIPMENT
TRUVOX AT REDUCED PRICES ...
WE ARE ABLE TO OFFER ...
 The highly successful TRUVOX

Mk. IV Tape Deck, for £16.10.0
H.P. Deposit £3161-. 12 months LI/4/3.

 And the associate TRUVOX Type
" K " Tape Amplifier, for £15.0.0
H.P.Deposit E3/2/-. 12 months E1/2/9.

Alternatively A COMBINE ORDER FOR
BOTH TAPE DECK and AM-
PLIFIER for
H.P. Deposit f6. 12 months E2/4/-.

 MATCHING ROLA/CELEST1ON
10 x 6in. LOUDSPEAKER Ell 0.0

This represents a TREMENDOUS BARGAIN ...
the retail price of the Mk. IV Deck is E27/6/- and
the Type " K " Amplifier is E19/19/-.
EACH ARE BRAND NEW ar,d CARRY
MESSRS. TRUVOX'S FULL GUARANTEE.

£30.0.0

FULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVE
ARE AVAILABLE-BUT PLEASE ENCLOSE S.A.E.
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HARVERSON SURPLUS CO. LTD.
83 HIGH STREET, MERTON, S.W.I9. CHERRYWOOD 3935/6/7

Special

Offer
Mullard OC. 76
-10/6.
Matched Pair-
El . 0.0
Don't miss this
-P. & P. 6d.

MINIATURE
AMPLIFIER

Miniature amplifier, size
x 24 x Ideal for

record player, etc. Con-
trols, volume/on-off, bass
and treble. Supplied
ready built, less valves
(UY85, UF89, UL84),
and mains transformer,
at the give away price of
14/- P. & P. 2/6.

HARVERSON SUPERHET 4 KIT
A medium and long wave superhet, incorporat-
ing two I.F. stages, modern B9 valves (UCH81,
UBF89, UCL83, U785), built-in ferrite rod
aerial. All you need supplied from theoretical
wiring diagram to last nut and bolt (main
components ready mounted), including an
attractive contemporary styled cream plastic
cabinet with gold trimmings. Size 1 x 41
x 6iin.

PRICE £6.12.6 Post 3/6.

12 Wire wound Colvern Pots-all differ-
ent values. 10/6. P. & P. 9d.

1

THE FAMOUS E.M.I. ANGEL
TRANSCRIPTION P.U. (Model I7A)
A Pick-up for the connoisseur originally priced
at 117.10.0. The last remaining few offered at
E4.10.0 Plus P. & P. 5/,

500-500 Twin gang condensers with geared slow
motion drive. 3/6 each. 36,'- per doz. P. & P. 6d.

A few only-Transistor record player cases in
light grey cloth-complete with motor board.
Size -12" x 8" x 6"-18/6 each. P. & P. 1/9.

MIDGET GRAM AMPLIFIER
READY -BUILT with Speaker

A 21 watt gram amplifier fitted with
bass, treble, and vol./on-off controls.
Supplied complete with 6 x 4in. 30
speaker, valves (UY85, UF89, UL84),
knobs, etc., all mounted on an attractive
baffle board, size 104 x 7iins.

OUR PRICE 49/.
ONLY P. & P. 3/-.

SPEAKER FRET
Super quality heavily woven fret. 54
inches wide. Usual price 50/- per yard.

OUR PRICE, 19/- per yard
P. & P. 1/-.

MIDGET I.F. TRANS & COILS
A pair of midget 465 kc/s. I.F. trans-
formers, plus LW and MW coils.
OUR PRICE 10/- per set. P. & P. 1/9.

EXTENSION
SPEAKER

An attractive cabinet
8 x 6 x 2in. fitted with
3 ohm Sin. speaker
complete with lead, a
few only.

19/6 P. & P. 2/6.

This Month's Bargain
Complete and ready for your cabinet, 4 valve superhet
chassis, co,.,plete with valves, ferrite aerial, dial and

knobs. Valve I ine-up-UCH81; UBF89; UCL83; UY85.
L and M wave. Price 14/19/6. P. & P. 3/6.

TRANSISTOR BARGAINS
ALL MULLARD FIRST GRADE

0071 8/-
0072 IV -
0072 Matched Pair 25/-
0C45 Green Spot 15/-
0C45 Blue Spot 15/-
0C44 15/6
SB305 Semi Conductor 10/6
QA4I Diode 3/6

Postage on all the above 6d.

CYLDON 12 CHANNEL
TURRET TUNERS

New purchase offered at still lower
price. I.F. 33-38 Mc/s. Complete
with PCC84 and PCF80 valves and
8 sets of Coils for 5 Band I channels
and 8, 9, 10 Band III. New and
unused. Value over E7
OUR PRICE, Post paid. 32/6

--- RECORD CHANGERS ---
GARRARD RC 98 Mk. 4H. 4 -speed autochange

RC 120/D Mk. 2 ,,

RC 120 Mk. 4D
RC 120 Mk. 4H
RC 121 Mk. I

RC 121 Mk. 4H
RC 121/40 Mk. 2

116.10.0
£9. 0. 0
19. 0. 0
E9. 0. 0
E11.0. 6
111.0. 6
111.0. 6

COLLARO RC 54 4 -speed autochanger E6.19. 6
RC 594 E7.19. 6
Conquest £6.12. 6
Challenger E7.19. 6

D.S.R. Monarch UA8 4 -speed autochange £6.19. 6
TU4-speed single player less pick-up E2.10. 0

Carriage and ins. on each of above 5/- extra.
NOTE: Any of the above with Stereo Cartridge and Fittings, 16/- extra.

TAPE DECKS
B.S.R. MONODECK, 3,1in. per sec. simple control, 5iin. spools.

17.10.0
plus 5/6 carriage and insurance (Tapes extra)

MONAURAL AMPLIFIER
This amplifier made by a leading manu-
facturer. Mullard valves-ECC83, EL84 x
EL84, EZ80. Bass, Treble and Volume on
remote panel. Elegant Knobs. OUR PRICE
one month only 14.16.6 plus P. & P. 3/6.

RECTIFIERS FOR
BATTERY CHARGERS
12 v. I amp. 4/3 12 v. 4 amp. 12/6
12 v. 2 amp. 7/- 12 v. 5 amp. 14/6
12 v. 3 amp. 10/- P. & P. 6d.

PICK-UP CARTRIDGE
BARGAINS

STUDIO P 17/6
ACOS HIGH G 17/6
E.V. POWERPOINT 12/6
RONETTE 18/6
G.C.Z. 16/6

P. & P. I/-.

TRUVOX MK. III DECK. push button controls, 3 shaded pole A.C.
motors, up to 7 inch reels 110.6.6
plus 6/- carriage and insurance.

CONDENSER / RESISTOR
PARCEL

50 mixed P.F. Condensers and 50 mixed
Resistors. An assortment of useful
valves. All popular sizes-all new-
a must for the serviceman and con-
structor. ONLY 10/-. P. & P. 1/-.

GUARANTEED VALVES *
NEW and BOXED *
PROMPT DISPATCH *

POST 6d. per Valve extra *

YOU ARE INVITED!
Spend a day browsing around our premises at

83 HIGH ST., MERTON, S.W.I9
(one minute South Wimbledon Tube)

We have a wealth of components, valves, chassis, tape decks
autochangers, amplifiers, F.M. tuners, record players, tape
recorders, cabinets, and a whole host of other things we just
don't have the space to describe. Please come and look for
yourself. We will be pleased to see you, and there's no
obligation to buy.

COSSOR C.R.T. SNIP
108K 10 -inch. New and boxed,

15/-, plus 6/- P. & P.
75K 10 -inch. New and boxed.

15/-, plus 6/- P. & P.

ION TRAP MAGNETS
To suit the above, 2/9 each.
P. & P. 3d.

STEREO AMPLIFIER
Complete with 2 Loudspeakers
A compact amplifier combining latest
features with good reproduction, and
ample volume. Complete with valves
(ECL82, ECL82, EZ80), panel, knobs,
etc. and 2 matched 30 loudspeakers,
Few only-Order Now.

£5.10.0Plus 4/6 P. & P.

ATP4 3/3 111334 1/9 ECL82 9/9 EY51 9/8 KTZ41 3/8 PY80 7/- U50 7/6 U1,41 9/6 1C5GT 11/9 384 7/. 6AQ5 7/. 606 4/6 03K731 8/3
AZ1 9/3 EB.41 8/- EF41 9/3 EY86 9/8 N37 18/6 PY81 8/- 076 7/8 111,44 25/- 105 11/9 3V4 8/- 6AT6 81- 6CH6 9/9 6K80 7/-
AZ31 1112,EBC33 618 EF42 10/3 EZ40 7/- N78 18/6 PY82 6/6 0801 88/. 171,46 25/- 106 11/9 5R4GY 91- 6AU6 9/9 6F60 7/- 6K6GT 6/6
B36 14/- EB041 8/9 EF50 3/9 EZ80 6/8 N339 28/- PY83 8/- UABC80 9/6 17184 8/6 IH5GT 10/- 5U4G 6/8 6B80 8/9 6F6M 7/- 68707 5/6
CBL31 22/9 EBF80 91- EF80 7/- EZ81 6/6 QZ4 5/- PZ30 18/8 UAF42 8/9 11116 18/6 1L4 6/. 5V4 1019 6BA6 7/- 6F1 18/. 6K8GT 9/9
CCR35 22/9 EBF89 9/- EF85 7/- EZ90 71- P61 8/8 PEN45DD UBC41 8/8 13178 25/- ILD5 3/- 5Y30 7/6 613E6 7/6 6713 13/- 6K25 18/6
CIA 11/9 ECC81 7/6 EF86 11/6 GZ32 111- PCC84 8/8 99/. UBF80 8/9 UYIN 11/9 186 9/9 573GT 7/6 6BG60 129/- 6F15 13/- 61.1 14/6
CL33 18!. ECC82 7/-' EF89 8/. KT32 9/3 PCF80 9/- 8P41 3/9 UCC84 10/- UY21 11/9 1115 71- 5240 8/6 613116 8/6 6F17 11/9 6L60 7/6
CY3I 15/9 ECCI33 8/8 EF9I 5/8 KT33C 8/- PCF82 11/9 SP61 2/9 UCC85 10/8 UY41 7/- 184 9/9 5Z4M 9/6 613J6 8/6 6F33 18/6 6L631 9/-
DAF96 8/3 80084 9/3 EL38 2416 K736 281- PCL82 11/6 SP4/15 9/9 UCF80 15/6 13785 6/6 185 6/- 6A7 10/6 6BR7 11/9 606 2/8 61,70 7f-
DF96 8/8 E0085 9/- EL41 9/6 KT55 10/3 PCL83 13/6 SP4/7 9/9 UCIe42 9/9 VP41 8/- 174 5/6 6A80 8/6 6BW6 8/6 6H6GT 2/8 6118 10/3
D063 11/8 ECF80 11/8 EL42 9/6 8761 9/6 PL38 16/8 T41 29/- U0081 919 VP133 14/- 2X2 4/- 6AC7 6/- 613W7 8/- 63507 4/8 61,19 14/-
0896 8/6 E0E82 12/8 EL81 15/9 8763 7/- PIM 14/6 022 7/6 UC1,82 15/6 X22 18/9 3A4 6/6 6A05 5/3 604 8/9 63651 6/- 614707 7/-
01.96 816 ECM] 29/- EL84 8/8 8766 16/. PL81 11/9 1125 13/- UCL83 11/6 1A3 3/- 3A8GT 5/6 6AK5 6/- 6C6GT 6/- 636 5/8 6P28 25/-
EA50 801142 9/. E5184 8/9 KT88 21/- P1,82 8/- U26 11/9 0741 8/6 1A1507 5/6 306 4/6 6AL5 6/- 6C6 4/8 6370 6/- 6Q70 7/-
EABC,80 8/8 801181 816 E3A80 9/3 KTW61 6/- PL83 11/- U37 25/- 111,136 8/6 1A7CIT 11/9 3Q4 7/6 6AM5 11/9 6031 7/- 637M 833 6Q7OT 9, -

EA '43 916 ECLSO 9/8 E781 9/6 KTW611 71- PX25 11/9 045 I41- UF89 8/6 102 11/- 3Q5GT 9/- 6AM6 4/6 6C1160 28/- 6870 8/9 6- 571 T 6
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I

ANNOUNCING

THE OFFER OF THE YEAR!

HARVERSON'S SUPER STEREO KIT
The product of a world-renowned manufacturer, this stereo amplifier is composed of a
number of compact " ready -built " units, only requiring interconnection. This system has
the big advantage of being easily adaptable to fit any cabinet. Each unit is extremely well
made from first -grade components, and all valves employed (ECL82, EZ80 range) are genuine

Mullard. The comprehensive instructions supplied with each kit make the simple inter-
connection of units easy even for the novice.

THE KIT COMPRISES . . .

TWO MIDGET AMPLIFIERS each capable of 3W output. The reproduc-
tion is good, enabling you to get the best from both your stereo or monaural
recordings. Both amplifiers are complete with well -designed output trans-
formers providing perfect matching to standard 3-70 loudspeakers, and have
remote bass, treble and volume controls. Size 5in. x 2fin. x 3in. high (each
amplifier).

CONTROL UNIT, this is a flying panel fitted with three 2 -gang potentio-
meters, enabling the bass, treble and volume controls of each amplifier to be
positioned in the most convenient place in your layout. These dual controls
are equipped with attractive cream and gold knobs and an escutcheon is

provided for the complete panel.

SEPARATE POWER PACK complete with valve rectifier, although of
midget size (Sin. x 2in. x 34 -in. high), provides power for complete amplifier
equipment.

ISOLATED MAINS TRANSFORMER of robust construction is a separate
unit and may be mounted independently.

VOLTAGE SELECTION PANEL. Consisting of a panel fitted with the
" valve base " type of mains input selector and a channel output socket.

ONE LOUDSPEAKER, a good quality 5 -inch speaker, specially selected
for this equipment. (Note: The second speaker may be purchased from us
for an additional 14/6.)

CREAM DOUBLE PUSH BUTTON SWITCH of attractive design
gives positive on/off switching action.

INDICATOR LIGHT. This pilot light provides visual indication that the
equipment is operating, and is complete with an attractive gold -finished
escutcheon.

This kit, which is complete in every way, is exclusive
to HARVERSON'S, who are proud to present it at the
amazing price of ...

PLUS 6/6 POST, PACKING & INSURANCE

FOR MORE BARGAINS SEE OUR OTHER ADVERTISEMENT

59'6

HARVERSON SURPLUS CO. LTD.
83 HIGH STREET, MERTON, S.W.19 CHErrywood 3985/6/7
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BRAND NEW AM/FM (V.H.F.)

AT £13.6.8. (P. &

44/lrlAitda

P.

CHASSIS

10/ -)

.....
Ai

...

Tapped Input 220.225 v. and 226-250 v. A.C. ONLY.
Chassis slaw 15 x Of x 561n. high. New manufacture. 131.1141 x 41n. In gold and black.
Pick-up Extension speaker, Ae., E., and Dipole eockets. Five " piano " push buttons
- OFF, LW., M.W., F.M. and Gram. Aligned and tested.
With all valves & O.P. Transformer, Tone -control fitted.
Covers 1,000.1,900 M., 200.500 111.; 88-99 Mo/s.
Valves EZ80 rect.. ECH81. EF89, EABC80, EL84, ECC85. Speaker and Cabinet
to fit chassis, 47/6-
10 x 61n. ELLIPTICAL SPEAKER. 20/- to purchasers of this chassis.
TERMS:-(Oheeek 25/7/6 down inc. carr.-and 6 Monthly Payments of 30/,
or with Cabinet and Speaker 25/10/- down and 7 monthly Payments of 32/-.
Some tarnished but fully working unused chases at £10 (101- can.).

3 -VALVE AMPLIFIER (INCL. RECT.)
Capable of giving 4 watts. Mains and output
transformer. Valves ECC83, E1.84, EZ80 3 Con -

1
I'trols, volume, bass and treble. On/Off switch.

Fully guaranteed. Chassis else 69 x 3 x 29in.;.
with 7 x 41n. elliptical speaker or 691n. round

,.. (Goodman); state which.
"/ ONLY 67/-. (3/- P. & P.).

...rig .,I_

s. (

,

STUPENDOUS OFFER!
13 -CHANNEL TUNER
I.F. 34-38 Mc/s. complete with
valves PCF80 and PCC84.
Removed from chassis but In

..' . `

Iii
working order.
15 (2/6 P. & P.) Knobs

4:0_ / 2/6 extra. Some
1 4 0i tuners less valves 7/6.

50 SILVERED MICA AND CERAMIC CONDENSERS, 10/-. 50 RESISTORS 5/-.
ALL NEW

NEW WAXED TUBULARS, 350 v. or above, 3 of each. .001, .002, .005, .01, .02,
.05, .1mF. .25, .5mF, Total 21 for 4/6, (poet 9d.) Not more than 3 of one type.

I i
NEW ITA AND BBC TUNER

By well-known manufacturer for superhet
TVs with 35-38 Mc/s. I.F. For all areas; covers

I 11111
II

all 13 channels. Switch gives BBC and two ITA
selections. Suits G.E.C. sets BT45-43, 4544

MIL 1111. - .--- 5146. 5147, 5543, 5642 and 6641 without altera-
tion. Easily adapted as aerial convertor, and instructions can be provided free.
Has ITA and BBC co -axial sockets and separate gain controls.
WITH VALVES PCF80 and PC034, 22/8 (P. a P. 3/-).
Some without valves at only 12/6 (P. & F. 3/..).

GRAMOPHONE AMPLIFIER .- - ....-f,,,z.,\1;,-.....,with Sin. SPEAKER On Fabric- - = .= -...._,7..m.....!.!7.11S
covered Baffle 129 x 51n. Mains
and Output Transformers. 1E240
and EI41 Valve.. Tone and
Volume Controls. On/Off switch.
Plenty of Volume. Polly Guaranteed. Two Knobs eupplied. Ready to play. Useful
for Stereo. ONLY 57/-. Post 3/-. ALTERNATIVE SIZE 121' x 0-.

PUSH-PULL . AMPLIFIER t4/15/-.
3/- P. & P. 40,,f,'

IL.-
,-

_

Brand new 200-240 A.C. mains. Ram, ..: Ile'r
treble and vol. controls flying panel. With \ ii' r

g

valves EZ80, ECC83 and 2-EL84 giving full
8 w. Chassis 12 x 39 x 391n. With o.p. -11,1Nriel:trans. for 2-3 ohm speaker. I

9, !.,
..,

. t .

A Quality Tape Recorder. Valves EZ80, ECC83, ECL82, DM70 Record Level In-
dicator, Acos Crystal Mike. 850ft. Emitape. Extra spool. 391n./sec. B.B.R. Monar-
deck (1) Vol. (2) on/Off Tone. (3) Ext. L.8. (4) Monitor. (5) Radio Input. (6) Mike
input. Fast forward and reverse control.. Cabinet else 14 x 119 a 71n. Today's
Best Value at £18 (1o/. P. & P.). Low Interest Terms: £4 down and 5 monthly
payments of £3. Welt, for descriptive leaflet. Terms include care.

40.4.°21:11111.1h...r" '
_--- --
__-,
__...
_.......---,-, .,....

'-,, \ (2)

LISTEN WITHOUT INTERFERENCE
Folly built V.H.F./F.M. Set. Mulled permeability
tuner. 88-95 Me/s. Metal (Blue and grey) cabinet
12 x 79 x 61n. ONLY $38/8/- (4/- earn). Cheap
room dipole 10/-, 300 ohm twin feeder, 6d. yd. With
Is months' guarantee.
Valves ECC85, 2-EF91, ECL82 & 2 diodes.

Delivery by return. C.O.D. 2/- extra. Terms: Cash with order or one-third down and
balance plus 7/6 Pip to 471101-1 in equal four monthly payments. Balance over
g7/10/- add 1/- in £1 and pay in not more than 6 monthly payments. See special
terms for A.M.-F.M. chase.. All new goods unless stated. Send 6d. for 20 -page
catalogue. SATISFACTION GUARANTEED. Posted orders to Camberley.

GLADSTONE RADIO 58A HIGH
SURREY.

ST., CAM BERL
91EY,Tel. 227

56 Stokes Croft, Bristol. (Camberley closed Sat.)
247, New Road, Copnor, Portsmouth, Hants.

(Portsmouth and Bristol closed Wednesday)

JANUARY, 1961

BENSON'S BETTER

POWER PACK. Input 110/240 v. Outputs: 330 v., 120 mA. D.C.
and 6.3 v. x 2 A.C. Potted trans. and choke 30J- (post 3/6). MORSE
KEY with buzzer, on board, wired for 4} v. battery, 8/6 (p.p. 1/6).
Keys, morse, covered, with plug, 4/6; large 7/6. TELE " F " inter-
com. sets, good condition, pair 65/-, post free Gt. B. METERS (10Q/4) with
two centre -zero movements. 800 and 400 µA, 8!6. TRANSFORMERS.
Open, upright, input 200/250 v. Outputs: 250-0-250 v., 150 mA.,
5 v. 3 A. and 6.3 v. 5 A., 25/, Input 110/230 v. Outputs: 6 v., 2 A.
twice, shrouded, 10/6. 1,860 v. 4 mA., 12/6. Potted, " C " core; Input
230 v. Outputs: 8.3 v., 0.3 A. (1A. actual), twice, 8/6; Outputs: 510-0-
510 v. 275 mA., 375-0-375 v. 83 mA., 5 v. 3 A., 6.3 v. 7 times (17 A.),
45/-. CONDENSERS, block, paper, 8 mid. 250 Vw, 4/-; 600 Vw. 6/-;
4 mfd. 2 kWV. 7/6; 600 Vw. 3/6. SWITCH fuse splitter, DP 15 A.,
15', MONITOR 56, triggered oscilloscope, comprising Indicator 548
and Power Unit 675, 230 v. A.C. input, with cables and circuit. Cathode
probe unit extra, 17/6. 88/10/- (Rail 15/-). HEADPHONES, CLR, 7/6.
CR100 Noise Limiter assembles with valve, 3/6. NEW M.C. METERS,
3fin. round flush, 50µA, 70/-; 200 µA centre zero, 50/-; 1 mA., centre
zero, 45/-; 1 mA., 55/-; 29in. mA., 22/6; 100 mA., 8/6; 2in. 300 mA.,
each 816; 2fin. M.I. 20 v. AL., 8/6; 300 v. A.C. 2fin., 15/-; 100 v. A.C.,
3fin., 45/-; 140 v. A.C., MI., 6in., in case, 45/-. VIBRATORS, Mallory
G634C 12 v. 4 -pin, VC 6 v. 5 -pin reversible, 7/6. R1155B, good con-
dition, tested, with handbook, 98 (Rail 10/-). DRIVES: slow-motion
Admiralty 200:1 ratio, scaled 0-100, 5/6. R1155 S.M. " N " type, new,
10/6. VIBRAPAK, 6 v. D.C. to 250 v. 80 mA., smoothed, case, 22/6

V.
3/6). 12 v. input, 25/, 6O (post 3/6). 12 v. to 230

v. 60 mA., 11/6; 6 v. to 250 V. 60 mA , 11/6. CHOKES. LF 10 H, 200
mA., 8/6; 10011, 60 mA. 8/6; 9H, 100 mA., 5/6; Potted 10H, 100 mA.,
7/6; " C " 10 H., 250 mA., 12/6; 5H, 400 mA., 10/6. R.F.27, good cond.,
18/- (p -p 3/6). RELAYS, co -axial, small, 12/24 v., 7/6. SWITCHES:
Wafer: 2 pole, 4 way, 4 bank, 1P6W8B, 4P2W2B, 1P7W3B, 1P11W2B,
4P2W5B, 3/6 each. Ceramic 2P4W1B 1P5W3B, 1P11W, 3P3W2B,
3/6. STUD, 1P24W2B, IP8W2B, 3/6; 1P19W2B, 5/6; 1P4OW3B in
brass case, 12/6. VALVES: QQ406/40(5894), 40/-; QQV04/20(815),30/-;
6BM6 60/-; VLS389 20/-; VLS631 10/, BENDI MN26C 114/1., bands,
70/- (carr. 10/-). Riall 2.4-13 mcs. with 100 km. Xtal, 35/- (p.p. 3/6).
Box with 6 GPO keyswitches and 12 lampholders, 15/- (p.p. 3/6).

LIST AND ENQUIRIES S.A.E. please. Terms, C.W.O. Postage extra.
Immediate despatch.
Callers and post: W. A. BENSON (W.W.), 136 Rathbone Road, Liverpool,
16. SEF 8853.
Callers: SUPERADIO (Whitechapel), Ltd., 116 Whitechapel, Liverpool. 1.
ROY 1130.

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost:-

FERRANTI 74-KVA MOVING COIL
AUTOMATIC VOLTAGE REGULATORS

Any stabilized output voltage in the range 200-250 v.
can be selected by plug -board tappings. The selected
output voltage is automatically maintained constant
within i4%, at all loads 0 to 30/374 amps., when the
supply voltage is varying over the range +8% to
-12%.

IFrequency compensated 45-55 and 54-66 c/s.
Excellent output wave -form.
Can also be used as a variable transformer.
Unused. Complete with spares and instruction
book.

P. B. CRAWSHAY
94 Pixmore Way, Letchworth, Herts. 'Phone 1851

TRANSISTORISED
POWER
AMPLIFIERS
PORTABLE, MOBILE, MAINS

FOR ALL RADIO, AMPLFIER &
SOUND INSTALLATIONS

ENQUIRIES:-

STANSTED, ESSEX. STANSTED 3132
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PRECISION WIDE RANGE SIGNAL GENERATOR
MODEL SWO-300 150 Kc/s-300

The Model SWO-300 is an outstanding instrument specially designed to cover the wide fre-
quency range from ISO kc s-300 Mc/s, which covers all the requirements of equipment in general .
use.

SPECIFICATION :-
 FREQUENCY RANGE: 150 kc/s-150 Mc/s on funda-

mentals (6 bands). 150 Mc/s-300 Mc/s on harmonics.
 CALIBRATION ACCURACY: within ±1 per cent.
 MODULATION: Internal and external.
 ATTENUATION: To 40 db.
 OUTPUT: Facilities for high and low.
 POWER SUPPLY: Internal 230 v. A.C.
 ACCESSORIES: Test leads and instruction manual.

ONLY
£14.19.6

P. & P. 5/6
FULLY GUARANTEED

Sizt, 7" x 10" x 5"

V.H.F. COMMUNICATION
qv!, RECEIVER 13 9 2

15 VALVE SUPERHET
f_ NI Frequency Range 95-150 me/s. (2 to 3 meters)

Gives reception of Police, Aircraft and Amateur transmissions.
Va ye line up: 1st and 2nd R.F. Amp. VR.I36 (EF.54), 1st Local Oscil-
lator; VR.65 (SP.6 I ), 2 Oscillator Multipliers; VR.I36 (EF.54); 3 I.F.
Amp.; VR.53 (EF.39); A.G.C. 6Q7; Output 615; Muting VR.92 (EA.50);
Noise Limiter VR.92 (EA.50); B.F.O. 617; Mixer VR.136 (EF.54);
Det Mod. 6Q7. Slow motion tuning, normally crystal controlled,
or tunable over 95-150 Mc/s. Power supply required: 240-250 volts
at 80 mA., 6.3 volts at 4 amps. Size I9in. x 10in. x 10in. Standard
Rack Mounting.

ONLY

£6.5.0
CARRIAGE 15/ -

COMMAND

TRANSMITTERS
3-4 Mc/s. 45/-

4-5.3 Mc/s. ....... 45/-

5.3-7 Mc s. 45/ -

COMMAND

RECEIVERS
6-9.1 Mc/s. 60

Post & Packing 3/6 each

AMERICAN LIGHTWEIGHT HEAD SET
They're High and Low Impedance!

These H.S.30 phones are
the smallest used by
U.S. Air Force. 25013 imp.
using soft rubber minia-
ture ear moulds for maxi-
mum music and voice
reproduction of the finest
quality. Supplied free is a
small transformer unit

ONLY 15/- with cord and plug which
steps impedance up to

P. & P. 2/6 4,00012.

R.F. UNITS
Undoubtedly the most
useful Govt. surplus units
ever released. The R.F.
units will extend the
frequency range of your
receiver to enable you to
receive, amateur, TV
and VHF stations.

R.F.24. 20-30 Mc/s. Switched tuning 22/6
R.F.25. 40-50 Me/s. Switched tuning 8/6
R.F.27. 65-85 Mc/s. Variable tuning 29/6
Circuits supplied. P. & P. 3/6 on each.

PERSONAL EARPHONE
A really sensitive dy-
namic earphone of ex-
ceptionally fine quality.
Provides clear reproduc-
tion of music as well as
speech. Fully Guaran-
teed and complete with
ear insert, 3 feet cord,
sub -miniature plug and
socket.
Model CR.5 Crystal Earpiece, high
imp., 12/6. Post 1/-.
Model MR -4 Magnetic Earpiece, low
imp. 10/6. Post 1/-.

R.C.A. COMMUNICATION
RECEIVER AR -88D

Undoubtedly the finest

communication receiver
ever produced for ser-
vice and laboratory use.
Now Relda's exclusive
purchase enables you to
obtain this Rolls-Royce
of communication re-
ceivers at the lowest
price ever offered.

SPECIFICATION: PRICE
Range: 540 kc/s to 32 MO in 6 bands.
Power Supply: 110/260 v. A.C. FULLY
Power Output: 2.5 W into 2.5 or 600 GUARANTEEDohm line or H.I. Headphones.
Sensitivity: From 15 to 2.5 j.i.v per 500 ONLY
mW.
Image Ratio: From 1,000,000 at 60 kc/s
to 200 at 28 Mc/s.
Circuit: Two R.F. stages (6SG7); Os-
cillator (6J5); Frequency Changer (6SA7);
Three I.F. stages (6S.17); A.V.C./Detector
(6H6); Noise Limiter (6H6); Audio
Amplifier (6S17); Power Output (6K6);
B.F.O. (615); Voltage Regulator (VR-
150); Rectifier (5Y3); I.F. -455 kc/s.
Size: 191 x II x 19 in.

VARIABLE

£39.10.0
Carriage 50/-.

Model AR -88 L.F.
73-550 kc/s and 1.48-
30.5 Mc/s. ONLY
[37/10/, Carriage
50/,

OSCILLOSCOPE
MODEL 74

This basic scope repre-
sents one of the finest
buys we have ever made.
Contains Brilliance, Focus,
Gain and 2 -speed time
base controls. Separate X
plate terminals. Signal
generator modulated at 2
freqs. over 150-255 Mc/s.
Complete with 12 valves,

VCR 139A tube, internal A.C. power pack and
complete circuit an technical details.

ONLY 97'6 Carr. 12/6

TRANSFORMERS
 Input Voltage 230 v. continuously variable output from 0-260 v.  GOOD REGULATION.
Output voltage is substantially independent of load.  SMOOTH CONTROL. Can be set closely
to any output voltage within its range.  HIGH EFFICIENCY. Very low losses under all load con-
ditions.  LONG LIFE. The same as that of any standard fixed -ratio power transformer when
operated at rated loads.  SMALL SIZE. Smaller than any other type of control of equal power
rating.  LINEAR OUTPUT VOLTAGE. Continuously adjustable from zero to 30% above line
voltage by a 320 -degree rotation of the knob. The dial is calibrated to read directly in output voltage
at rated line voltage.  DIRECT -READING DIALS. All models are supplied with reversible direct -
reading dials. Large white figures, easy to read at a distance.  MODERATE TEMPERATURE
RISE. Less than 50 degrees C. for continuous use.  ADVANCED MECHANICAL DESIGN. Rugged
construction-no delicate parts-protected with a strong, iron cover.

ALL FULLY GUARANTEED. DELIVERY EX -STOCK.

MODEL B.I0
Current rating

10 amps.

£18.5.0
MODEL B.20

Current rating
20 amps.

£32.10.0

Callers; 87 TOTTEN HAM COURT ROAD, LONDON, W.I
Mail Orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.I. M US. 9606

Shop at RELDA for EVERYTHING IN ELECTRONICS
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Please quote Dept. M.O.W.W.

36 WINCANTON RD., HAROLD HILL, ROMFORD
MINIATURE ROTARY TRANSFORMER:
H.T. 11 watts. 11 volts input, 310 volts 30 m.a.
Output: will give approx. 120 volts at 30 m.a.
from a 6v. input. 4in. long x 2in. dia. Weight
111b. Current consumption under load approx.
2 amps. 17/6 each.

ROTARY TRANSFORMERS TYPE HT.31.
Input: 11.5 volt.
Output: 250 volt
at 120 mA. Type
HT.32 Input :

11.5 volt. Output:
490 volt at 65 mA.
HT.31. Ex -Units
but tested, 35/- ea.
HT.32. New, in
cartons, 20/- ea.

HYSTERESIS MOTORS. By Smith's Aircraft
Instruments. Type: HM2/1/D. Drag Cup. 2 volt
400 cycles. 40/- each. New. Type HM/14/1.
115 volt 400 cycles. 50/- each. New. Type:
HM/I2/10. 115 volt 400 cycles. 50/- each. New.
8 FOOT WHIP AERIALS. Supplied in
2 sections. No. 1 and 2. ZA/26800 and 26286.
Each section collapsible down to Ift., with
retaining wire through each section. Ideal also
for Radio Control, fishing rod or pennant
mast. 7/6 complete. New.

AMERICAN SEALED RELAYS. Brand new and in maker's original
packings. Type A. SIGMA Type 5R.1-761 SPTD. 5,000 ohms. Solder
lug connections. Size: 24 x 11 x 11in. 22/6 each. Type B. HUGHES
Pt. No. ME -5002. DPDT. 10,000 ohms. Solder lug connections. Size:
2 x 11 x Iiin. 21/-. Type C. R.C.A. MHX-110, 250 ohms. 4 pole DT.
II x lin. dia. 26.5 v. D.C. 10/6. R.C.A. MHX-84. 300 ohms. 4 pole
D.T. 11 x lin. dia. 26.5 v. D.C. 10/6 each. COMAR C-519. 400 ohms.
26.5 v. D.C. SPDT. 3 amps. Size: 2 x 11 x Itin. Solder lug connections.
15/- each.

SENSITIVE RELAY: Miniature type. 250 ohms. D.P.D.T. 12 v.
D.C. 2 oz. Overall size I x x lin. Has adjustable armature tension
spring. Will operate on less than I m/a. Suitable for all model
radio control. Brand New. 15/6 each.

MINIATURE
DYNAMIC SPEAKERS

A must for all build -it -your-
self hams. As supplied with
all current transistor kits.
Can also be adapted for home
phones or inter. corn.
2in. diameter, resistance 70
ohms. ONLY 5/- each.
New and unused.

CAMERA MOTORS
Fractional horse power.
24 volts. Beautifully con-
structed throughout and
fully governed. Ratio 21 to
I. Size 3x x liin. Brand
new and in new original
sealed cartons. ONLY 12/6
each.

PLESSEY E.H.T. CONCENTRIC CONNECTORS
Types available. Plugs: CZ 64662'
64658/64646. Sockets: CZ
64647/64659/64661. New and
unused. For Radar
Stations, TV Link-
ups and Atomic
research appli-
cations.

8/6 pair
or 5,- each

OPERATORS or
INSPECTION

LAMPS

Type No. 6A.
M.E.S. bulb.

ZA 12645. Takes
Ideal for Aircraft,

Car dash, Map or T/X inspection.
3'9 each. New and unused.

HEADPHONES, LOW RESISTANCE
Sound power type DLR5, complete with low
level dynamic throat microphone. Suitable for
crystal sets etc. Brand new and cartoned.
8/6 pair.

DRAYTON COMPACT
CAPACITOR START
AND RUN MOTOR.
Type RQG. Beautifully
constructed to strin-
gent Ministry spec.
Fully reversible, and
made to operate on
200/250 v. A.C. 50
cycles, I.75i n. oz. torque at 2,250 r.p.m. Con-
denser req. :'5 mfd. 350 v. D.C. Size: 21in. dia.,
21 in. wth., fin. x ,',in. spindle. Only 35/-.

TERMS: C.W.O. or 7 days approved accounts. All our goods are guaranteed new or in working order. Money refunded in full if not
absolutely satisfied. Orders despatched same day. No postal or packing charges.

(C.O.D Ii9 extra. Carriage extra Ireland and countries outside U.K.)

AUTOMATIC CONTINUITY
& INSULATOR TESTER

(A.C.I.T.)

for the
FASTEST
-EVER
TESTING OF MULTI -CORE CABLES
Example of testing speed 25 pt cable tested: -

625 insulation tests, 25 leakage to screen, 25 continuity tests -
all in 25 seconds.

Insulation faults are shown and faulty circuits indicated by lamps.
Cross connected circuit leakage to screen are discovered also involved
circuits indicated.
Continuity tests are carried out with low voltage, insulation tests
500 v. A.C.I.T. stops automatically after discovering any fault or when
the test is finished.
Brass type Plessey Mk. IV sockets and plugs are used, also an aluminium
version Mk. IV is available if required.
A.C.I.T. is built for 25, 50 or to order for more circuits.
Fully descriptive leaflet on request.
P.C.A. RADIO. BEAVOR LANE, HAMMERSMITH, LONDON, W.S.

Riverside 8006

KNOBS

BETTER BETTER
STYLES RANGE

SUPPLIERS OF MOULDED CONTROL KNOBS, TERMINALS, ETC.
OVER SIXTY STOCK PATTERNS. ENGRAVING TO INDIVIDUAL

REQUIREMENTS

UNCLES BLISS & CO., LTD.
CHERRY ORCHARD RD, EAST CROYDON, SURREY

TELEPHONE: CROYDON 3379/6390

PARKERS SHEET

METAL FOLDING

MACHINE

HEAVY VICE

MODELS

11=161007

Carr. free
With Bevelled Former Bars
No. I. Capacity 18 gauge mild steel x 36in. wide 0 10 0
No. 2. Capacity 18 gauge mild steel x 24in. wide ES 5 0
No. 3. Capacity 16 gauge mild steel x I8in. wide 65 5 0
End folding attachments for Radio Chassis, Tray and Box Making...for 36in.
model, 3'6 per ft. Other models The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.
One year's guarantee. Money refunded if not satisfied. Send for details.
A. B. PARKER, Wheatcroft Works, Wellington Street, Batley,

Yorks. Tel. 426.
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Wil%Iinsons
EST.
1921

RELAYS P.O. TYPE
3000

Built to your own
specification
Keen Prices
Quick Delivery
Contacts up to
8 -Changeover

MINIATURE RELAYS:
Siemens High Speed Sealed S.T.C. and G.E.C. Sealed.

211 2 C.O. 4184GA 18/6
70011 2 C.O. 4184GD 1918

250011 1 make HD 4186EE 22/6
270052 2 C.O. 4184GE 21/6
lson 2 m 2 b M1087 19/6
6700 4 C.O. M1092 21/6

250012 1 C.O. M1022 22/6
l000n+l000n H95A 17/8 500011 2 C.O. M1052 25/-
ERICSSON SEALED. Highly sensitive. 70000 1 C.O. 24 v. 25/-.

Comprehensive range available from stock.

MAGNETIC
COUNTERS
Counting to 9999.

2-6 v. D.C., 15/- each, post 1/6,
75-230 v. D.C.,15/- each, post 1/6.
HIGH SPEED TYPE No. 100c.,
35/-, post 1/6.

VEEDER-ROOT MAGNETIC COUNTER. General purpose type with
zero reset. 800 counts per minute up to 999,999. 48 volt D.C., 55/-,
post 2/6.
SATCHWE LL THERMOSTATS adjustable between 70°-190° fahrenheit.
Operates 0-440 v. A.C., 20 amps., 11in. stem. Fitted cover. 25/-,
post 2/6.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr., 250v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-, post 2/-.
SOLENOIDS suitable for remote control, mechanical indicators, etc.
12 v. D.C., 400 mA., 300, 31in. arm, }in. movement, 5/- each, post 1/6.
TERMINAL BLOCKS. 2 -way 4/- doz., or box of 50 for 15/-, 3 -way 6/-
doz., 50 for 22/6, post 1/6.

METERS GUARANTEED

2.20+2.252 H96A 15/6
14512+14552 HNC 19/8
500114-50052 H96D 22/8

170051 + 1700 n H96E 25/ -
Siemens High Speed Open

10052+ 10052 H85N 15/-
85052+8500 H85W 15/ -

Size
31in,
21in.
21in.
2/in.
2/in.

300 Volts A.C. 21in.

F.S.D.
100 Microamp
50 Microamp

250 Microamp
500 Microamp

1 Milliamp
2 Milliamp

30 Milliamp
100 Milliamp
200 Milliamp

1 Ampere
3 Ampere
5 Ampere

10 Ampere
20 Volts
30 Volts
40 Volts

500 Microamp
1 Milliamp
5 Milliamp

10 Milliamp
20 Volts
30 Volts
40 Volts
15 Amps
3 Amps
5 Amps

30-0-30 Amps
50-0-50 Amps
500 Milliamps A.C.
25 Amps D.C.

Type
MC/ FR
MC/FR
MC/PR
MC/ FR
MC/FR

21in. MC/FR
2/in. MC/FR
21in. MC/ FR
2 in. MC/FR
2 in. MC/FR
2 in. MC/FR
21in. MC/ FR
21in. MC/FR
21in. MC/FR
21in. MC/FR
24 in. MC/FR
2in. MC/FR
2in. MC/FR
2in. MC/FR
2in. MC/FR
2in. MC/FR
2in. MC/FR
2in. MC/FR
2in. MC/FR
2in. MC/FS
2'n. MC/FS
2in. MC/FR
2in. MC/FS
31in. MI/FR
21in. MI/FR

50 Amps A.C. 4in. MI/F or PR
MI/FR

Price
80/-
70/-
40/-
37/6

25/-
15/-
15/-
15/-
35/-
35/-
35/-
35/-
35/-

2535/-

35/-
/-

27/6
27/6
27/8
27/6
27/6
27/6
12/6
27/6
27/6
15/6
12/6
30/-
7/8

65/-
25/ -

Postage on meters 1/6

Complete Ilst of meters
available including the
new Taylor pocket-size
Multimeter Model 127A.
20,000 ohms per volt.
20 megohms, 20 ranges,
A.C. and D.C. 810,
post 2/6.

FREQUENCY METERS. 45-55 cycles per second 230 volts, 6in. dia.,
Flush Round. Brand new in maker's box, 810/10/-, post 3/6.
METER RECTIFIERS 250pA 1 M.A., 5 M.A., F.W. bodge, 8/6, post 6d.
CROSS POINTER METERS. 2 separate 100 microamp movements, 22/8.
M IC ROAM M ET E R. 250 F.S.D. 31in. F.R. Sangamo Mod. S37. Scaled
for valve voltmeter. Circuit available free, 55/-, post 1/6.
UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50
microamps, dia. 4in. Knife pointer, mirror scale. Complete with
leather carrying case. Ideal for laboratory use, 110, carriage 3/-.
PORTABLE VOLTMETER. 0-160 volts A.C./D.C. accuracy within 2%,
Sin. mirror scale, knife pointer, in polished case. A precision moving
iron instrument at a very low price, 14/19/6, post 3/6.
WHEATSTONE BRIDGE 1 to 10,000 ohms, plug type, 125, carriage 7/6.
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf.
to 50 mfd. and resistances from 5 ohms to 50 megohms. Valve volt-
meter rare 0.1 to 15 volts and condenser leakage test, 59/19/8, post
RACKS -POST OFFICE STANDARD. Eft. high with U -channel sides
drilled for 19in. panels, heavy angle base, 4ft. 10in. in stock.

Youratimg/ephos

TeLtPlitinit SE I 1 )(Pt "A." Ringing and Speaking both vv..), on ..,

four -core cable. Carries the voice loudly and clearly over any distance. Two
handsets are supplied as illustrated and the set is complete with Pushes,
Buzzers, Battery, Plugs and Sockets. We can supply 4 -core PVC cable at
10d. per yard or 2 -core at 3d. per yard extra. Price 75/- set, post 3/6.
TELEPHONE SET " TELE-F." This is the best known portable telephone
ever made, it has a built-in generator for ringing the other instrument and
requires only twin wire between the sets. The set of two instruments and
batteries in carrying case, 17/10/-, post 7/6. Twin flat P.V.C. wire 3d. yard.
TELEPHONE SET TYPE " K." The most compact telephone set available
as the 41in. flat battery and buzzer is built-in to the hand instrument. Ring-
ing and speaking both ways on twin wire, instrument is complete with 5ft.
flex. Easily hangs on the wall. Set of two instruments, 15/10/-, post 3/6.
JACK PLUGS. Cylindrical bakelite screw -on cover,
2 contact, 2/6, post 6d.
SOCKETS. One hole fixing for above, 3/6, post 6d.

RESISTORS EX STOCK, IN QUANTITY WIRE WOUND, HIGH I
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICES.

rftiVAMAZING OFFER'!
POWERFUL 6-I2v DC

MINIATURE
III A MOTORS

OFFERED AT A FRACTION OF MAKERS PR/CE

MINIATURE PRECISION
MOTOR, 12 v. D.C. Size
11 x llin. diam. Latest
development. Extremely
powerful with low consump-
tion. Weighs as little as
two ounces and totally en-
closed in polythene protective
case. Three position switch;
forward, reverse and stop.

7,000 r.p.m., self lubricating and long life sintered bronze bearing; 15/8,
post 9d. Ask for free length of polythene flexible drive.
ROTARY CONVERTERS. Input 12 D.C. Output 230 A.C. 60 cy. 135
watts. In fitted case with variable resistance, 0/300 voltmeter. The ideal
job for T.V. and tape recorders where A.C. mains at not available. 810,
carr. 15/-. Special connectors, one fitted with 6ft. heavy duty flex and clips
for D.C. side, 10/- set, post 1/-. ROTARY CONVERTER, input 12 v. or 24 v.
D.C., output 230 v. AL., 135 watts, 18/10/-, carriage 7/6.
ROTARY CONVERTER. Input 24 v. D.C. Output 220 v. A.C. 250 watts.
Pedestal type with D.P. Ironclad switch. BRAND NEW, 117/10/, Cge. 15/-.
BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal
case 16in. x 8in. x llin. (Two will make an ideal power supply for our 12 volt
Rotary Converters.) Uncharged 16/10/- each, carriage 15/-. 24 volts 85
amperes, 214 each, carriage 15/-.
15 AMP. BATTERY CHARGER (Westinghouse Type B.C.3) will charge
three lead acid cells at 15 amps. Input 200/250 volts, 50 cycles A.C. Charg-
ing current is regulated by four -position switch and variable resistance for
fine control. Fitted with 0/20 ammeter, rotary on/off switch and rewirable
fuses. This first-class instrument at the bargain price of 1115, carriage 15/-.
GEARED CAPACITOR MOTORS. 220-240 v. 60 cy., 30 watts, 300 r.p.m
also spindle for 1425 r.p.m. A powerful and useful motor, 75/-, post 3/6.

H.P. CAPACITOR MOTORS
230/240 volts, 50 cycles, 1420 r.p.m. in.
shaft, resilient mounting. Or with kin. shaft
on Standard foot mounting. Either type,
15/10/-, carriage 10/-.

SWITCHES ONE -HOLE FIXING
Single pole changeover, 3
amp. 250 volts, 1/6 each,
12/- doz., 437/10/- per

1,000. Double pole on/off, 3 amps. 250 volts, with
indicator plate, 3/- each. Double pole on/off, 10
amps. 260 volts, Painton with chrome pear dolly, 5/- each. Single pole
on/off, rotary -type by Lucas, suitable for car dashboard, with chrome front,
5/6 each. Postage on all switches 9d.
SLYDLOK FUSES. 15 amp. with rewireable cartridge fuse. Latest type
G15 M.M. Complete with studs, nuts and washers, 3/6 each, post 6d.
AUTO CABLE waterproof. Single. 14/36. 20/- per 100 yds., post 1/6.

ELAC LOUDSPEAKERS P.M.
Sin. Round, 3 ohms, 12/6, post 1/6.

NIFE BATTERIES, Nickel Cadmium, alkaline filled. 2.4 volt 10 ampere
hours, 20/- each, post 3/6.
PUMP Electrically Driven by a 24 v. D.C. motor. Works efficiently on 12 v.
Totally enclosed, self lubricating driven through 4 to 1 reduction gearbox
delivering 60 g.p.h./301b./sq. in. Inlet and outlet unions I BSP 37/6, post 2/6.
OSCILLOSCOPE No. 11 with high-class amplifier, 230 v., 512/10/-, cge. 15/.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY
Phone: CRO 0819 Grams: WILCO CROYDON
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DEPENDABLE RADIO
SUPPLIES LTD.

I2a TOTTENHAM STREET, LONDON, W.I.
(2 minutes Goodge Street Street. Opp. Heals in Tottenham Court Road.)
Phone LANgham 7391/2 Hours of Business 9-6 (Mon. to Fri.)
Callers welcome. Terms: Cash with order or C.O.D.

POST OFFICE
RELAYS

TYPE 3,000
BUILT UP TO YOUR

REQUIREMENTS

SAMPLES OR
PROTOTYPES
24 -hour service

Large Stocks always available

COMPONENT PARTS ALL PLATED
Yokes, 4/- each. Top plates, 3d. each. Fixing Screws (with
Armatures, 1/3 each. Bottom Plates, 3d. insulators), 2d. each.
Adjustable, 1/9 each. each. Buffer Blocks, 6d.
Spindles, 1/9 each. Armature Screws, each.

adjustable, 4d. each.
BUILD UPS CONTACTS

Silver Platinum
COIL VALUES

Single Twin
I. C/O 1/3 4/- Up to 100 Ohms 3/- 5/-
2. C/O 2/6 9/- 500 ., 4/- 6/-
3. C/O
4. C/0

3/6
4/6

12/-
16/-

,,
,,

1,000
5,000

5/-
6/6

7/-
8/C

6. C/O 6/6 24/- ,, 10,000 9/- -
8. C/O 8/6 32/- 20,000 14/- -
Other build ups to order; all 40,000 I6/- -
types of relays built to your 80,000 to order
specification. Slugged coils extra.

SIEMENS HIGH SPEED C/O RELAYS
250+250 ohms Twin Coils 7/6 1,0001-1,000 ohms Twin Coils10/6

1,700+1,700 ohms Twin Coils 17/6
1/6 Post and Packing on all relays.

G.E.C. MINIATURE SEALED RELAYS
No. Ohms Build Ups Voltage Price

Z530005 2 2 C/O 1.3 v. 2 6

Z530008 670 2 C/O 24 v. 9 6

Z530010 40 2 C/O 2K 7 v. 7 6

Z5300I4 2 1 C/O 1.3 v. 0 6

7530015 40 I C/O 6 v. 2 6

7530016 180 I C/O 12 v. 9 6

7530018 2,500 I C/O 48 v. d 2 6

Z5300I9 2 2 C/O 2K 1.3 v. 4 6

Z530020 2 4 C/O 1.3 v. 6 6

Z530021 2 2M 1.3 v. 0 6

7530022 2 1P1 IB 1.3 v. 2 6

7530023 2 2B 2M 1.3 v. 2 6

Z530024 40 2M 6 v. 2 6

Z530025 40 Iri 1 8 6 v. 2 6

Z530026 40 2B 2M 6 v. 5 0

Z530027 180 2M 12 v. 7 6

Z530028 180 IM IB 12 v. 7 6

Z530030 670 2M 24 v. 7 6

7530031 670 IM IB 24 v. 7 6

Z530034 2,500 IM I B 48 v. El 2 6

Z530480 670 2B 2.11 24 v. 9 6

Z530430 5,000 2 C, 0 48 v. El 9 6

Z530429 2,500 48 v. El 2 6

S.T.C. MINIATURE SEALED RELAY
4184GD 700 2C 24 19 6

4190HC 170 2C 12 17 6

1/6 Post & Packing on all relays. SEND FOR LISTS
ROTARY

TRANSFORMERS
Delivery ex stock. Quotations on
ppl ication.

H.T. 31
Input 11.5 v.
Output 250
v. at 120 mA.

H.T. 32
Input 11.5 v.
Output 490
v. at 65 mA.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS
AND LEADING MANUFACTURERS. NEW AND BOXED.

ROTARY TRANSFORMERS
Made by DELCO

TYPE I, 27/6. P. & P. 3/6.
TYPE 2, 37/6. P. & P. 3/6.
Type I. Dual voltage 12 or
24 v., input 265 v., 120 mA,
output; 500 v., 26 mA. out-
put.
Type 2. 12 v., input 275 v.
110 mA. output; 500 v., 50
mA. output.
Both types dual output. Made in U.S.A.
OTHER BARGAINS IN ELECTRONIC EQUIPMENT

Send for list
AVAILABLE

EXPORT ONLY

The Reception Set R 209

A 10 valve High -Grade Super Heterodyne Receiver
with facilities for Receiving R/T (A.M. or F.M.) and
C.W.
Hermetically sealed. Built on miniature valves and in-
corporating 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 loudspeaker or phone output.
Overall measurements:-Length 12in., width 8in.,
depth 9in. Weight 23 lbs.

FULLY GUARANTEED AND TESTED
Al' enquiries:

P. C. RADIO LTD.
170, GOLDHAWK ROAD, W.I2

Telephone: SHEpherds Bush 4946

TRANSFORMERS

COILS LARGE OR SMALL QUANTITIES

CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,

CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., M.O.S., L E.B., ETC.

123-E-7 PARCHMORE ROAD, THORNTON HEATH. SURREY
LIVINGSTONE 2261 EST. 1933

AUDIO OSCILLATORS
VALVE MILLI -VOLTMETERS
R.C. BRIDGES

We manufacture these, and other instruments,
at extremely competitive prices and suggest it
will be worth your while to write us for details

GRAYSHAW INSTRUMENTS
126 Sandgate High Street, Folkestone

Tel.: FOLKESTONE 78618 Kent
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S.T.C. SELENIUM METAL RECTIFIERS.
F/B, FOR BATTERY CHARGERS, ETC.
6 or 12 v. I amp. 5/-; 24 v. I amp. 10/-;

12 v. 2 amp. 7/6; 24 v. 2 amp. 15/-;
12 v. 24 amp. 12/6; 24 v. 3 amp. 25/-;
12 v. 4 amp. I5/-; 24 v. 4 amp. 30/-;
12 v. 6 amp. 20/-; 24 v. 6 amp. 32/6;
12 v. 10 amp. 35/-; 24 v. 10 amp. 70/-;

NEW AND UNUSED ACCUMULATORS
12 v. 25 A.H. (as
ill us.) 45/-. Carr.
7/6. (Ideal for use
with our Amplifier
in centre column).
2 v. 100 A.H. 75
actual (ex -Govt.)
with carrying handle.
Size 64 x 6+ x
I5/- each. Carr. 3/6.
2 v. 16 A.H., as

above. 74 x 4 x 2in.,
5/- each. P. & P. 2/-.

6 for 24/-. P. & P. 10/-.
2 v. 14 A.H., as above (less handle). 7 x 24 x 24in.
5/- each. P. & P. 2/-.

TRANSFORMERS
POTTED C CORE

Pri.: 230 v. 50 c/s. Sec.: 450-0-450 v. 220 mA.
5 v. 3 amps., 6.3 v. 5 amps., 6.3 v. 3 amps. £2/10/-.
Pri.: 230 v. 50 c/s. E.S. Sec.: 500-0-500 v.
500 mA. 6.3 v., 500 mA. 6.3 v. 5 amps., 5 v.
6 amps. /3/10/-.
Pri.: 230 v. 50 c/s. Sec.: 6.8 v. 5 amps., 6.3 v.
I amp., 6.3 v. 3 amps., 6.3 v. 1.5 amps., 6.3. v.
2 amps., 6.3 v. 3 amps., 6.3 v. 4 amps. LI/12/6.
Carr. 5/- each item.
MAINS ISOLATING TRANSFORMER
(Gresham). Pri. 230/250 v. Sets. 240-0-240 v.
1.5 amps., 5 v. 12.5 amps. Potted. Size 7in. x
7fin. x 104in. Weight 50 lb. Ideal for obtaining
TWO ISOLATED 240 v. lines at 360 watts each.
Perfect condition. 80/-. Carr. 10/-.
L.T. TRANSFORMERS for Battery Chargers
etc. All Pri.: 200/250 v. Tapped 50 cycles.
Type 048B. Sec. 24, 30, 36 v. 6 amps. 4x 4x 4in.
E2/9/6. Type 066A. Sec. 18, 24, 30, 36 v. 8 amps.
4 x 4 x Sin. £3/19/6. Type 053A. Sec. 12, 24,

item.
AUTO TRANSFORMERS. 0-110, 205,
225, 245 v. Fully shrouded. Terminal block
connectors.
Type 063A. 500 w., 4 x 5 x Sin. £3/7/6. Carr. 3/6.
Type 064A. 750 w. 4 x 6 x Sin. E3/17/6. Carr. 3/6.
Type 065A. 1000 w. 4 x 7 x Sin. £4/I7/6. Carr. 5/-.
3 kV/A. AUTO TRANSFORMER. 250/110 v.
50 cycles (fully tapped primary and secondary).
Capable of 25% over actual rating. Brand new
and unused, £12/10/.. Carr. 20/-. Also 6 kV/A.
as above. £18. Carr. 20/,
20 kV/A. AUTO -TRANSFORMER. 230/115
v. 50-60 cycles, by Jefferies Transformer Co.,
U.S.A. Perfect condition, E20. Carr. 20/ -
CONSTANT VOLTAGE TRANSFORMER
190-260 v. primary, sec. 115 v. at 14 kV/A. (listed
at 2 kV/A). Brand new and unused. £25 or £45
per pair. Carr. 10/- each.
E.H.T. TRANSFORMER. 8,000-0-8,000 at
400 mA. Primary 230 v. 50 cycles. Oil filled.
New and in original crates. E25. Carr. 10/-.
E.H.T. TRANSFORMER. 1,800-0-1,800 at

I kV/A. 230 v 50 cycles primary. Fully tropical-
ised. New and boxed. £6/10/.. Carr. 10/,
E.H.T. TRANSFORMER. 1,100-0-1,100 at
250 mA. plus 4 v. L.T. Pri. 200/250 v. at 50 cycles.
£5. Carr. 10/-.

HEAVY DUTY REGULATING RESISTOR.
0.25 ohm. 200 amps. Wheel control. £4/15/-.
Carr. 10/-.
CONDENSER, oil filled. 240 mfd. 230 v. A.0
or 600 v. D.C. Made in U.S.A. Size 2lin. x 51in. x
9in. Brand new in original cases. 0/10/-. Carr. 5/ -

ROTARY CONVERTER. 24 v. D.C. input.
230 v. A.C. output at 250 watts. Complete
with starting switch. New and unused. E15.
Carr. 7/6.
ROTARY CONVERTER. 24 v. D.C. to
230 v. A.G. 50 cycles, 150 watts. Brand new
and unused. E8/10/-. Carr. 7/6. Ditto, 100
watts £6/9/6. Carr. 7/6.
ROTARY CONVERTER. Ex -Govt. 12 v.
D.C. input, 230 v. A.C. output 50 cycles at
135 watts. Complete in carrying case with
lid. Voltage control, sliding resistance, mains
switch and 0-300 v. A.C. flush meter. In good
condition. £10. Carr. 10/..
Motor only, without case, etc. Brand new
and unused. E8/10/.. Carr. 5/-.

GEE BROS. (RADIO) LTD.
15 LITTLE NEWPORT STREET, LONDON, W.C.2. GER. 679411453
ADJOINING LEICESTER SQ. TUBE STATION -Open 9-6 Weekdays. 9-I Sat.

BAKERS `SELHURST SPEAKERS

ALL BRAND NEW

SPECIAL NEW
ARRIVAL!

" ISin.
VISCOUNT

AUDITORIUM "
15 ohms at 400 c.o.s.,
35 watts. Flux den-
sity 18,000.
OUR PRICE £15.

"I2in. P.M.," 15 ohms, 15 watts, 30-14,000
c.p.s. Our price 1E4/10/,

" AUDITORIUM " I2in., 15 ohms, 12 watts.
35-16,000 c.p.s. Flux density 14,500. OUR
PRICE E7/10/-.
"SUPER HI -F1 25 " I2in., 15 ohms, 25 watts
25-20,000 c.p.s. Flux density 17,600. OUR
PRICE f9/9/-.
Full descriptive specification is available

12 VOLT D.C. AMPLIFIER (Parmeko, Ardente).
As new, 15 watt output with 2-EL35's in push-pull
Mike and gram. inputs, tapped output trans
former, £9/19/6. Carr. 10/6.
(Suitable microphone for above 30/. extra.)

EXPONENTIAL
HORNS by famous manu-
facturer of P.A. systems.
15 watt, 25
in.long,20in.
square flare
I5 ohms
speech coil.
(Tan noy)
Good con-
dition,

0110/..
Carr. 10/..

NEW P.M. HEAVY
DUTY SPEAKERS

Complete with O.P.
trans., in all steel
blue -grey double gril-
led cabinet. 6in. 30/,
8in. 32/6. Carr. 3/6 each.
10in. SPEAKER in wooden
14 x 16 x 8in. with padded
control, 50/-. Carr. 3/6.

cabinet, size approx
interior and volume

RE-ENTRANT
LOUD

HAILERS
(Ex -Govt.)

Heavy duty
20 watts all -
metal 15
ohms. Dia-
meter 15in.,
length I5in.
(approx.)
good cond.

£6/10/ -
Carr. 10/,

Ditto. Brand new,
E8. Carr. 10/-,

HEAVY DUTY ALL STEEL TRIPOD
STANDS (as illus. Sept. issue). Adjustable every
6in. to approx. 9fc. 6in. when fully extended.
(Folds up to only 4ft. 6in. for storage.) Suitable
for outdoor speakers, public address systems,
flood -lighting, etc. OUR PRICE £3/10/-. Carr. 5/-.
(Ideal stand for the above loud hailer.)
TRUVOX/TANNOY
LOUD -HAILERS

With 180 ohm line
transformer and con-
denser. Impedance
71 ohms, handling
capacity 8 watts.
Complete in slope -
front wooden case.
Brand new 25/,
Carr. 4/6.

G.P.O. RACKS
I9in. Heavy duty all steel Standard drilling.
5ft. 6in. angle uprights. £3/10/.. Carr. 15/-.
6ft. channel uprights. £5. Carr. 15/-.
7ft. channel uprights. L6. Carr. 15/-.

QUALITY TEST EQUIPMENT
WAVEMETER CLASS D. Freq. band 1,900
Kc/s to 8,000 Kc/s. (158-37.5 metres) in two
ranges, 1,900 Kc/s-4,000 KO also 4,000 Kc/s-8,000
Kc/s. Supply 6 v. D.C. input. Complete with
twin crystal, spare vibrator, headphones, original
instruction manual and transit case. Condition
as new. £5/5/-.
EVERSHED AND VIGNOLES MEGGER
CIRCUIT TESTER (low reading ohm meter).
2 ranges 0-3, 0-30 ohms. The perfect meter
for continuity and polarity testing, complete
with test leads and ready to use. Brand new.
Only £4/17/6. P. & P. 3/..
BRIDGE MEGGERS. Evershed and Vignoles.
Series 2 in perfect condition. 250 v. E22. Carr.
paid. Leather case available at 20/- extra.
MARCONI SIGNAL GENERATOR. TYPE
TF5174/1. Covering 10-18 Mc/s. 33-58 Mc/s.
150-300 Mc/s. In very good condition. Com-
plete with full technical data and instructions.
Unrepeatable at only £12/10/-. Carr. 20/-.
BRAND NEW CRYSTAL CALIBRATOR
No. 10. (Battery powered 1.4 v. valves.) Com-
plete with full working instructions, circuit
diagram, carrying haversack connecting lead
and spare valves. Frequency range: 1.5 to
10 Mc/s. (nominal) but can actually be used up
to 30 Mc/s. Weight 516. Size 7 x 73 x 4in. As
fully described in "Practical Wireless," Dec.
issue, pages 691-693. ONLY £4/19/6.
P. & P. 2/6.
MULLARD BRIDGE. Type GM. 4140/I.
Mains operated from 100-250 v. A.C. Will test
resistances from 0.1 ohm to 10 megohms and
condensers from 100. to lOmfd. Good con-
dition and complete with instruction booklet.
£6/I9/6. P. & P. 2/6.
TAYLOR VALVE TESTER Model 47A.
Input 200-250 v. A.G. Will test all types of
English and American valves with filaments from
1.1 v. to 117 v. Perfect condition. Complete
with full instruction manual, £12/10/.. Carr.paid.
Also MODEL 45A available at E10/10/-.

10 -LINE TELEPHONE SWITCH -BOARDS.
For the complete control of 10 extensions (Tele.
" F " etc.). Complete with lacks, leads and
operator's hand set. Good condition. E9/19/6.
Carr. 10/6.
TELEPI-OONL. SETS (TELE " F ")
Housed in Bakelite cases, complete with built-in
ringing generators and batteries. Ideal between
two or more positions up to practically any
distance. Tested before despatched. ONLY
70/, P. & P. 3/6. 2 sent for E6/10/-. Carr paid.

R.C.A. AR88-D RECEIVER
Mint condition. Freq. coverage 540 Kc/s.-
32 Mc/s. £50. Carr. 20/-. Also L.F's avail-
able. Freq. coverage 75-550 Kc/s., 1.5-
30 Mc/s. £45. Carr. 20/-.

A.C.-D.C. RECTIFIER POWER SUPPLY
UNITS

110/230 v. A.C. 50 cycles input, 100/110 v. D.C.
output max. 24 amp. Brand new and unused.
E4/10/.. Carr. 7/6.
230 v. A.C. 50 cycles input, 200/220 v. D.C.
output at 3/4 amps. approx. Good condition.
£10. Carr. 10/,
200/250 v. pri., 110 v. sec. at 4 amps. max. Brand
new and unused. L8/10/.. Carr. I0/-.
Type 67. 200/230 v. A.G. 50 cycles input,
240-0-240 v. D.0 output at 14 amps. (Valve
rectification.) With overload controls. Brand
new in maker's original crates. CIO. Carr. 10/..

AIRBORNE TRANSMITTER RECEIVER
TYPE 1986. A mobile 10 -channel crystal con-
trolled V.H.F. Tx/Rx. covering 124.5/156 Mc/s.
I.F. band width 23 kc/s. Complete (less external
attachments) in metal case, with all valves and
24 v. rotary power unit. Used but in first-class
condition. ONLY £8/I0/-. Carr. paid. Also,
complete with control box and all necessary
connecting leads £12, carr. paid.

COLLARO " STUDIO " TAPE TRANS-
CRIPTORS. Brand new in original cartons
3 speeds 14, 34, 74 i.p.s. 3 motors, digital
counter, etc. Complete with 7in. spool
instructions and fixings. A.G. 200/250 v.
operation. SPECIAL PRICE £12/10/- only.
RECORDING TAPES. Super quality P.V.C.
1,800ft. L.P. 7in. spools, 30/-; 1,200ft. Std. 7in.
19/-; Empty 7in. spools 3/9 each.
Send S.A.E. for current Tape Bargain List.
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EMI.

IN
FA C-

Meath
used

QUALITY -NEW

,,,,.,,. ,,, GUARANTEED
8 Months 12 Months

RE VACUUMED REG ()NEED

9/1 Oi n. £2- 0-0 £3-10-0il .... E2 1 0-0 £4-10-01 LI H.

1 .14* n £3- 0-0 £5- 0-0
15/ I 7in. £3-10-0 £5-15-0
21 in. £4-10-0 £6-15-0

LOW PRICES

12 Mouths
NEW TYPES

Mw 31 74

£5-0-0
Mw 36/24

£6.15.0
Mu 43/64

17'15'0

TubesHIGHEST

MOST MILLARD,
MAZDA, COSSOR,
651ITRON,
SCOPE. BRIMAR,
FERRANTI TYPES
PROCESSED
OUR OWN
TORY.
New Mallard,
& U.S.A. guns
NEW 108K39/-
(Equiv. 3/16;

4 -SPEED RECORD PLAYERS
Latest Turntable. together with light-
weight nom. Galaxy dual sapphde crystal
turnover pick-up head. Amazing value
(Pick-up only 191-). E3/10)-. Car. 3/-.
B.S.R. Monarch (WAS) £6 15 0
COLLARO CONQUEST £619 0
0.6.R. Latest UA14 £7 19 0

13 CHANNEL TV'S
TABLE MODELS, FAMOUS MAKES.

Absolutely complete
These sets are unequalled In value due to
huge purchase three. from source. They
are untested and are not guaranteed to be
in working order. CARR. ETC. 15/-.

12" - £3.19
14" - £6.19

ALSO 12" 5 CH. TV's 55/ -
STEREO OUTFITS
Ansisting of two 3 valve 110F3,
10P14, UU9) 3 -watt mains ampli-
hers each complete with Bin.
loudspeaker in neat bakelite
cases with independent controls,
together with UA8 Stereo changer
and screened leads. Unrepeatable

TRANSISTORS:
RED SPOT 3/9 each 42/- doz.
WHITE SPOT 5/8, each, 631- doz.

L11;101-! PM SPEAKERS Top Makees
AMPLIFIERS ONLY 491- EACH.
UA8 STEREO CHANGERS

Guaranted
59, 11/. looi,,-,, 13/.bin. gi
7 x 4 /81n. /

I.T.V. CONVERTERSB.S.R. Monarch Autochangers
fitted with quality Stereo Cartridge. with power pack. Very compact External
Truly amazing value at £ 61 9/-

"

/Internal Ming. Band change qemi
switch. Manuf. cartons. Listed £7 ..,-

VALVES 100/c, DISCOUNT TOSPECIAL OFFERPURCHASERS
of any SIX VALVES marked in black type (15%

BY RETURN OF POST in dozens). Post: 1 valve tid.; 2-11, l/-.
FREE TRANSIT INSURANCE. All valves are new

GUARANTEED :: MONTHS or of fully guaranteed ex -Government or ex -equip-
ment origin. Satisfaction or Money Back Gusran--

NEW LOW PRICES tee on goods if returned unused within 14 days.

OZ4 5/- 8E80 5/o 201 1 1126 E034 1/6 EN31 18/- 141 7/6
IA7GT 11/8 6KSGT 11/- 20P3 1216 EB41 71- EY5I 9/- U14 8/-
11)513T 10/8 8E25 7/6 20P4 17/- EB91 3/9 SMALL 9/- U18 8/6
1115(IT 9/9 6L1 12/8 20P5 18/- EBC33 5/- EY86 8/6 1722 6/9
HA 3/9 61.6 9/6 25A611 8/-- E21.141 8/8 EZ40 6/9 U24 7/6
1N50T 9/9 61,60 6/9 25L60 8/9 EBC81 7/9 EMI 7/8 U25 18/6
1E15 8/8 6L7 91- 25161ST 9/- EBP80 8/8 EZ80 8/9 U'29 10/-
154 819 61,18 9/- 25240 8/- EBF39 8/6 EZ81 7/8 U31 8/3
185 6/9 6L19 11/6 27811 16/- E111,21 14/- OTtO 7/- U33 11/-
1T4 4/9 61,029 8/8 30E5 7/- ERL31 HP- GM 8/9 U35 6/9
2D21 4/8 6P25 9/- 30FL1 9/8 EC52 3/9 0234 12/8 1737 28/13
314 5/6 6P28 9/- 30P4 12/6 E4.C31 9/8 13AB080 9/6 U50 8/-
301 7/3 6Q70 6/9 31P12 8/- ECC32 4,- li L4 I DD9/ 6 U52 5/6
384 0/6 6Q7GT 9/3 30PL1 10/8 ECC34 9/- /IVR2 7/8 U191 9/8
3V4 6/8 6SA7 5/9 351,603T 91- ECC35 6/9 KT330 8/6 U281 8/8
51340 11/- 13607 4/9 35W4 8/8 El1081 5/6 KT38 9/- 0282 15/-
5U4G 5/8 61117 4/6 25Z40T 8/- ECC32 6/6 KT44 8/8 17301 14/-
5Y40 9/9 6827 6/- 50006018/- 110083 7/8 KT45 8/0 U309 12/6
51'311 8/- 68E7 5/3 50L80T 9/3 ECC84 8/9 ET61 9/- U329 12/6
5Y3GT 6/6 68L70T 6/8 613PT 11/- ECC85 3/3 ET66 12/6 17339 11/-
5.240 9/6 68N7GT 4/9 90 13/6 ECM30 10/3 ET61. 14/- 11403 9/6
MOT 11/- SSQ7 8/3 90AV 4/6 ECF82 9/9 ETW61 5/6 U901 29/-
6A90 916 8SS7 6/6 185BT 18/- 11C112114/- KTW83 4/9 IIABC80 8/9
8AC7 4/3 61140T 10/8 807A 51- E01335 7/8 KTZ63 5/3 UAF42 9/-
8A05 6V6G 5/6 807E 319 E01143 8/9 141/14 8/- 11241 8/-
6A07 8/8 6V6UT 6/6 955 3/9 ECI181 8/3 N37 11/- URC41 8/3
61E5 619 6X4 5/- 956 2/9 ECL80 8/3 7678 15/- 1711C81 101-
6AL5 3/9 6X50 5/6 2050 818 E01.82 10/- P41 4/6 UBF80 8/9
6AM8 3/9 6X51T 6/8 9001 4/- ECL83 14/6 Pdl 2/3 UBF89 8/6
6AQ5 6/- 786 9/6 9003 41- EF22 12/- PABC8011/- UBL21 14/6
6AT6 7/- 7B7 7/3 ATP4 2/9 EF36 3/3 PCC84 7/9 UC1121 14/8
6AU6 8/6 705 7/8 AZ31 9/- EF39 4/8 PCC85 9/3 UCH42 8/6
613813 3/8 706 7/3 Bab 8/8 EF40 13/8 PCC89 13/9 0C1181 9/-
6BA6 8/- 7137 7/8 685 4/9 EF41 8/9 PC1,80 7/6 UCL62 11/3
8BE6 6/- 707 9/8 0131.31 23/3 EF42 7/8 PCF82 9/- 001.83 13/8
60116012/8 7Y4 7/8 CY31 9/9 EF50-BR21- PCL82 9/3 UF41 8/6
6BW6 8/- 1001 11/- 063 1/6 EF50-AM2/8 PCL83 11/8 0F42 7/9
6BW7 8/9 1002 13/8 DA90 2/6 EF54 3/3 PC1.84 9/9 UF80 9/-
604 8/8 10F1 6/9 01033 9/9 EF80 5/9 PENES 4/6 UF85 9/-
603 415 10F9 10/3 DAF91. 8/- EGOS 7/- PEN45 7/3 UM 14/8
609 11/6 10P13 9/8 16,1E96 813 EF86 11/- PERU 5/3 UF89 7/3
60060 18/8 10P14 9/6 05033 9/9 EF89 81- P1.33 9/- 171,41 7/8
6C116 8/3 12A118 9/9 DF91 5i- EF91 3/9 P1.36 11/- UL -14 12/6
6D6 4/9 12AT6 7/9 05096 813 EF92 4/9 PL38 14/8 0146 9/9
6F1 8/9 12AT7 5/6 DH77 7/- EL32. 4/8 PL81 9/9 UL84 81-
6F6CI 8/3 12AU7 MI DK32 11/9 8133 9/- PL,82 719 U6180 9/6
8F13 6/9 121X7 7/6 D1C91 6/9 EL35 8/6 PLEI3 8'- LiU6 12/6
66'14 11/0 1225GT 8/6 01(92 8/8 EL37 11/6 P1.84 11/- U177 9/8
6E15 11/8 12K7GT 11- 1)1(96 8/3 E138 12/8 PY31 8/3 UY1N 11/-
0116 2/- 12K80T12/- 01.33 8/9 EL41. 8/6 PY32 11/- UY41 6/8
67513 219 12Q7GT 6/- D1,35 10/6 EL42 9/8 PY80 7/- UY85 7/-
625GT 8/8 120K7 5/8 01.91 8/9 E1.8-1 7/9 FY81 7/- VR150/305/8
6J6 4/- 12SN7GT 8/8 D1,92 8/8 EL91 4/9 PY82 7/- X65 11/-
017G 5/- 1487 14/9 01.94 7/8 E3134 8/8 PY83 8/- X66 111.
6.17GT 7,9 1913G6G15/- 111.96 8/3 26180 8/9 PESO 11/- X78 14/6
65(60T 8/8 2001 9/6 EA50 9d, E.6181 9/3 11.19 12/6 X79 18/8
81(7/1 2/3 20F2 8/6 EABC80 718 EM84 9/9 SP4I 2/8 6,63 8/3
61I7GT 4/9 201,1 9'8 EAF42 8/8 E6185 10/6 SP6I 218 Z88 71v

List of 1000 Special Offers 6d. Callers always welcome.

TECHNICAL TRADING CO.
350-352 FRATTON ROAD, PORTSMOUTH
POST: 2 lbs. IA 4 lbs. 2/, 7 lbs. 2/9, 15 lbs. 3/6. No C.O.D.

T.C.C. " CATHODRAY " VISCONAL TYPES. 1 mid., 2 kV. wkg., 7/6 each.
0.25AF. 4 kV. wkg. 6;- each. 0.05AF., 8 kV. wkg., 7'6 each. 0.1µF., 5 kV. wkg.
8/6 etch. 0.05AF., 5 kV. wkg., 6/6 each. 0.1AF., 6 kV. wkg., 7/6 each. 0.5AF,
2.5 kV. wkg., 6,6 each. 0.25µF., 2.5 kV. wkg., 8/- each. 0.0025µF., 6 kV. wkg.,
5 - each. 0.0025µF., 5kV. wkg. 4'6 each. 0.005AF., 5kV. wkg., 5 - each. 0.0025AF.
3 kV. wkg. 4/- each. 0.025AP., 2.5 kV. wkg. 4/6 each. 0.0025AF., 2.5 kV. wkg.
4'- each. 0.005AF.. 2.5 kV. wkg. 41/- each. 0.025µF., 3 kV. wkg. 4/6 each. All
the above are tubular and mounting.
BLOCK PAPER TYPES. 10 mid., 1,500 v. wkg. 15/- each, poet 3/6. 8 mid. 1,200 v.
wkg. 11/6 each. 8 mfd. 500 v. wkg. 5/- each. 6 odd. 500 v. wkg. 5/6 each. 4 odd. 500
and 730 v. wkg. 4:8 each. 4 med. 1 kV. 5/8 each. 4 mid. 2 kV. wkg. 6/6 each.

POWER UNITS
100-250 v. A.C. input 24 v. D.C.
at 3 amps. or 12 v. twice at 3 amps.
each winding. Continuous tropical
rating switched and fused, etc. In
metal case that tits 19in. rack,
size 19 x 7 x 7in. Brand new
£3,15 -. Carr. 7.6 (with circuit).

SMOOTHING UNIT
for the above power supply.
2 chokes and 0-1 mA meter
(grade 1), metal case, same as
the p.u. £2. Carr. 7/6.

RANGE CONVERTOR
(part of R20 6 Rec.), 115-600 kc/s, on three bands,
large dial with a Ituirhead slow motion drive.
Valves EP39, ARTH2, the set can be used with
R107, R208 and many other types of receivers.
me each. Carr. 7/6.

GRAHAM GEARED MOTORS
115 v. A.C., 1/6th H.P.. variable speed
box 0.166. Size of unit 145 x 95 x 8in.

£8/10/-. Cart. 10/-.

INDICATOR UNIT Type 1.152-c (U.S.A.) 3in. tube 3DP1, 1 rectifier 2 x 2 and 3 x
6A1515, with controls, etc. In a neat metal box 11 x 6 0 651n., 50/- each. Post 2/6.

ROTAX CONVERTORS Type 8A, 24 v. D.C. input, 115 v. A.C. at 1.8 amps. 400 0.P.S.
3 -phase. Just the job for the laboratory or experimenting. E6/101- eacn. Carr. 7;6 en
U.S.A. R-B/APN-4 RECEIVERS, designed for RDF. Valves 1-65N7, 4-6817.
1.V1t105, 1-5040. 1-68L7. 3-61140, 2.879/2, 1-6827, all GT type. Complete unit
with transformers. condensers, etc. As new, first-class condition. Price 65/- each.
Packing and carriage 7,6.
MODULATOR UNITS. MD 7/ARCS. 2 0 1625, 1225, VR150 Modulation trans-
former. 5 Belays, etc. 32/6 each. Post 3/6.
MOVING IRON METERS. 0-100 amps. 61a. scale, at £2; 90-180 v., 4in. scale eA

AMERICAN L.T. TRANSFORMERS. Potted type, finished in black crackle and very
conservatively rated. (1) 230 v., input 2 x 6.3 volts CT, at 3 amps. and 6.3 volts
at 3 amps. output. 18/3 each. (2) 230 volt Input. 9 0 6.3 volts at 3 amps. and
6.3 volts CT, at 3 amps. output, 17/6 each. (3) 230 volts input. 28 volts at 2 amps.
and 2 volts at 1 amp., 14) 230 volts input, 3 x 6.3 volts at :3 amps. CT.
1. 6.3 volts 3 amp., 221/1e6 ch.aceha.(All these transformers are new .d boxed, please
include postage 3/6 each.)
CATHODRAY TUBES. CV 1526 (3EG1) 3 inch 51. 4 volts. Anode 1,300 volts.
Base same as 1301. U12. 35/- each. Carriage 2/6. CV 1625 (139a). Ideal tube
for the small scope, 35/- each. Packing and carriage 2/6. Brand new.
AMERICAN COMPUTERS AN -11-70A. Single parallax. Contains 8 relays 10 k.
2 change -over plat. contacts, 8 relays 300 ohms, 2 change -over silver contacts (all
relays are small type). 9 x 6V6 small GT., 3 0615 GT., and '2 68N7. Seven email
D.C. motors 27 v. 6 selsyn motors. 10 small metro switches. Plus gears condensers,
ball bearings and pots, etc. This unrepeatable bargain. £10 each.
DOUBLE PARALLAX AN -II -70-9. ffluillar to the above but larger, etc., weight
14011,. Brand new 212/111/- each. Cart. £1.
DESK TELEPHONES (standard type No. 1) complete with the handset and cord
ready to connect to line, 22/15/- each. Poet 3/6, or £5 a pair.
DORMEYER GEARED MOTORS. 115 volts A.C. Output 95.8 R.P.M. As new.
Price 45/- each. Transformer to operate this motor 12/6 each. Post 3/6.
MOTOR ASSEMBLY. Servo unit, C-1 11 A 01020. 26 volts D.C. Auto pilot. New
in cartons. Peeve 93/10/- each. Carriage 7/6. C-1 Auto pilot flight gyro amt.
Price £3110/-. each Carriage 5/-.
VARIABLE RESISTORS. 3 ohms 10 amps., 18/8 each. Post 3/-.
25FT. AERIAL MASTS. Heavy galvanised steel tubes. four sections. tapered 21
to 1 inch. No guy ropes needed. 212/101- each. Weight 2 cwt.
TRANSFORMERS (drop thro' type). 110 and 230 volts pr., 275-0.275 at 125 Ms.,
6.35 v., at 0.0 amps.. 6.4 v. at 4 amps. Size 4 x 4 x 4/in., 22/6 each. Post 31-.
ROTARY CONVERTORS. '24 volts D.C.. input 11 amps.. 230 volts A.C., output at
80/100 watts D.C., regulated, voltmeter 0-300. starter and controls. also fuses on

Ct ta r5.32I

grey, slue 24 x 15 x 10in. E17/10/- each.the front of the panel.

£181101- each.
YG.1. 115 v. A.C., 25 watts. CarrierTRANSMITTERS. Typetnm

each. (For export only.)246 61c/s. Beacon

CANADIAN MIKES C3, with lead and plug, 7/6. Post 1/6.
INDICATOR UNIT, with two 5FP7 tubes etc. £2. Post 3/6.

LIST AVAILABLE SEND 6d. IN STAMPS

PLEASE INCLUDE POSTAGE ON GOODS
TERMS C.W.O. Alt goods offered are ex-W.D. S.A.E. for enquiries.

W. MILLS
3-B TR U LOCK ROAD, TOTTENHAM, N.17

Phone: Tottenham 9213 & 9330
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DOUBLE BEAM
'SCOPE'

For D.C. & A.C.
APPLICATIONS

Engineered to precision standards, this high-grade
. instrument is made available at the lowestto? possible price, incorporating the essential featurts

usually associated with luxury instruments.
This "SCOPE" will appeal particularly to Service
Engineers and Amateurs. A high gain, extremely-so stable differential 1 -Amplifier (30 mV/C.51.).
Provides ample sensitivity with A.C. or D.C.

inputs. Especially suitable for measurement of transistor operating conditions where
maintenance of D.C. levels is of paramount importance. Push -Pull X amplifier; Flyback
suppression; Internal Time base Scan Waveform available for external use; Pulse/
output available for checking T.V. Line 0/P Transformers, etc.; Provision for external
X 1/P and CRT. Brightness Modulation. A.C. mains 200/250 v £19/191- plus P. &
P. 7/6 or 50/- deposit, plus P. & P. 7/6 and 12 monthly payments of 33/4.

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE

ALIGNMENT ANALYSER TYPE MC12
A.C. MAINS, 200/250 volts. Provides:-
"WOBBULATOR" (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment linear
frequency sweep up to 12 Me/s. From
400 Kc/s-80 Mc/s. CAPACITANCE
MEASUREMENT. Two ranges provided
0-60 pf. and 0-120 p1. SPECIAL FACIL-
ITY enables true resonant frequency of any
tuned circuit I.F. transformer, etc., to be
rapidly determined. Cash price £6119/6 and
5/- P. & P. H.P. terms 25/- deposit and 6/-
P. & P. and 6 monthly payments of 21/6.

CHANNEL TUNER
Will tune to all Band I and Band III
stations. BRAND NEW by famous
manufacturer. Complete with P.C.C.
84 and P.C.F. 80 valves (in series)
LF. 18-19 or 30.88. Also can be modi-
fied as an aerial converter (Instructions
supplied).
Complete with knobs.

32/6 Plus 3/6 P. & P.

HEATER TRANSFORMER
To suit the above, 200-250 v. 6/- Plus 1/6 P. & P.

B.S.R. MONARCH UM with FUL-FI HEAD
4 -speed plays 10 records 12in. 101n., or 7in. at 16, 83,
45 or 78 r.p.m. Intermixes 7in., 10in and 12in. records
of the same speed. Has manual play position; colour
brown. Dimensions: 12/in. x 10fin. Space required
above baseboard 41in., below baseboard 2/in. Fitted
with Ful-Fiturnover crystal head. 26/1916. Pins 5/-
P. & P

STEREO HEAD £7/19/6 Pins 51- P. & P.

LINE E.H.T. TRANSFORMER
With built-in line and width control. 14 KV. Bean coil, 90' deflection, on ferrite
yokes. Frame O.P. transformer 500 pf. 18 KV. smoothing condenser Can be used
for 14in., 171n. or 21in. tubes.

Complete with circuit diagram. 29'6 Vrp.. p.
As above, £2.10 Plus
but for 625 lines 4/- P. & P.

FOCUS MAGNET suitable for the above (state tube). 10/-. 2/8 P. & P.

MAINS TRANSFORMERS
AS with tapped primaries 200.250 volts.

0-160, 180, 200 v., 60 ma., 6.3 v. 2 amps., 10/6, 280-0-280, 80 ma., 6.3 v., 2 amp., 6.3
v., I amp., 10/6. 350-0.350, 70 ma., 6.3 v. 1 amp., 6.3 v. 2 amp., 10/6. 250-0-250, 70
ma., 6.3 v., 2 amp. 10/6. Postage and packing on the above 3/,

SURFACE BARRIER TRANSISTORS
type SB 305, 15 Mc/s. 7/6 each.

100% AUDIO TRANSISTORS
5/- each.

BATTERY RECORD PLAYER AND AMPLIFIER
=°::=1:1:tre*P,;.%-::.a.t.orfthir:;,:;,pAZ(.3.Ocailtotkrati,,g

transistor

SIGNAL GENERATOR

E6/19/6

Covering 100 Kc/s.-100 Mc/e. on fundamentals
and 100 Me/s. to 200 Mms. on harmonics.
Metal case 10in. x 6fin. x 5fln, grey ham-
mer finish. Incorporating three minature
valves and Metal Rectifier. A.C. Mains 200/
250 v. Internal Modulation of 400 e.p.s.
to a depth of 30%. Modulated or unmodu-
lated R.F. -iutput continuously variable
100 millivolts C.W. and mod. switch. vari-
able A.F. output.. Incorporating magic -eye
as output indicator Accuracy plus or minus

Or 951- deposit and 6 monthly payments of
21/6. Post & Packing 5/- extra.

SIGNAL GENERATOR -11_
Coverage 120 Ke/s.-230 KO., 300 lic/s.-

.111r900 Kcls. 900 Re/s.-2.75 Mobs., 2.75 51c/s.-
8.5 Ws., 8 MOs. --28 Mc/s., 16 hfcle.-56
Mc/s., 24 Mc/s.. 84 hie/s. Metal case 10in. x
6fin. x 44in. Size of scale 61in. x 31in 2
valves and rectifier A.C. naafi. 230-250 v
Internal modulation of 400 c.p.s. to a depth of
30 per cent. modulated or unmodulated R.F.
Output continuously variable, 100 millivolts
C.W. and mod. switch variable A.P. output
and moving coil output meter. Gres hammer
finish case and white panel. 14/19/6
Accuracy plus or ramie 2%.

SIGNAL & PATTERN
GENERATOR
26/19/6 P. & P

5/,
Or 251- deposit. P. & P. 6/- and 6 monthly
payments of 21/8.
Coverage 7/6 Mc/s.-210 Mc/s. in five bands,
all on fundamentals slow motion tuning audio
output. 8 vertical and horizontal bare, log-
ging scale. In grey hammer finished case with
carrying handle. Accuracy ±-1% A.C. mains
200-260 v.

Or 25/- deposit and 4 monthly
payments 21/6. P. & P. 5/- extra.

CYLDON TURRET TELETUNER
I F 34/38 Mcs. Brand new complete with biscuit for channels 2, 4, 8 & 9.

less valves 10/- plus 2/6 P. & P.
(Valves required P.C.C., 84 & P.C.F. 80.)

Pair of knobs to suit above, 3/6.

3 -TRANSISTOR POCKET RADIO
INCORPORATING MINIATURE

SPEAKER
Plus GERMANIUM DIODE and

PRINTED CIRCUIT
Size 34 x 4 x fin.

Incorporating Ferrite Rod Aerial. Two
Surface Barrier Transistors and one
Audio. Tunable over medium and long
waves.

To build 39'6 Plus 1/6 P. & P.
yourself

ALL PARTS SOLD SEPARATELY.
Circuit diagram 1/6, free with kit.

All transistors
guaranteed 100%

8 WATT PUSH- AMPLIFIER
COMPLETE WITH CRYSTAL MIKE AND

Sin. LOUDSPEAKER
A.C. mains 200/250 v. Size 10/in. x 6f in. x
Ifin. Incorporating 6 valves. H.F. pen,
2 triodes. 2 output pens., and rectifier.
For use with all makes and types of pick-up
and mike. Negative feed -back. Two inputs,
mike and gram. and controls for same.
Separate controls for Bass and Treble lift.
Response flat from 40 cycles to 15 Kola
±2 db.; 4 db. down to 20 Kcis. Output
8 watts at 5% total distortion. Noise level
40 db down. all hum. Output transformer
tapped for 3 and 15 ohm speech coils. For
sue with Std. or L.P. records, mucsial
instruments such as Guitars. etc.

£4.19.6 Plus P. P 7/6.
Or £1 deposit, plus P. & P. 7/6 and 4 monthly payments of 23,-.

PORTABLE AMPLIFIER
On printed circur or A.C.Mains 200/250 v Size 4'n x 3;n. with
tone and volume control Valves: ECL82 and EZ80, 3916. P & P. 2/6

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23A, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.

TERMS OF BUSINESS C.W.O.
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MICRO -MINIATURISATION
FOR BUILDING THE SMALLEST TRANSISTOR SUPERHET EVER

With these components you
can build an unbelievably
small six transistor superhet
capable of receiving any-
thing from 50 to 100 pro-
grammes under favourable
conditions. Transistor
arrangement-Convertor, 2
1.F., Diode, Audio Driver
and two in P.P. to give up
to 300 mW. Aerial coil and
Ferrite Rod Aerial available
very shortly.

 FULL CIRCUIT DIAGRAMS
AND CONSTRUCTIONAL
DETAILS FREE

 ILLUSTRATIONS SHOW
ACTUAL SIZE OF COM-
PONENTS

 TRADE ENQUIRIES INVITED

TSL

2 GANGED TUNING

CONDENSER

With built-in trim-
mers. Enclosed in
polystyrene casing.
Size Lin. sq. q 7/6
x dp. I

Details on application to:

I.F. TRANSFORMERS
AND OSCILLATOR COIL
Set of 3 I.F.s and coil. Can size
fin. high x fin. sq. Individually
checked before leaving factory.
Very high Q, better than
125. Complete set 21/ -

MATCHED DRIVER AND P.P.
OUTPUT TRANSFORMERS

Driver-size x x
Output-size i x ja x
300in. mW. Coloured leads.

HIGH GAUSS I

MINIATURE
LOUDSPEAKERIlin. I

M.C. speaker. 9,500
Gauss ensures remark- 1;1

diam. x Lin. deep

ably good quality.

Per pair

matched

12/6

TECHNICAL SUPPLIERS LTD. HUDSON HOUSE, 63 Goldhawk Rd., London, WI2
Telephone: SR Epherds Bush 2581 and 4794

UNIVERSAL -ELECTRONICS
22-27, LISLE STREET, LEICESTER SQUARE LONDON, W.C.2. Tel: GERrard 8410 & 4447

Shop Hours: 9.30 a.m. to 6.0 p.m. OPEN ALL DAY SATURDAY Thursday 9.30 a.m. to 1.0 p.m.

LABORATORY RECONDITIONING
& RECALIBRATION SERVICE

RCA, AR88D and LF Receivers, and all HF, VHF and UHF types

Completely reconditioned to original specification and supplied
with complete Test Report and Guarantee for 12 months.

TEST EQUIPMENT
 Audio Signal Generators.
 Radio Frequency Generators.
 Wavemeters. Frequency meters.
 Voltmeters, ampmeters and multi -range

instruments.
 Valve voltmeters, Micro -wave equipment.

AIRCRAFT INDUSTRY please note:

A laboratory test certificate can be
issued in accordance with the current
requirements of the Air Registration
Board.

ESTIMATES GIVEN ON REQUEST
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BARGAIN OFFERS
TAPE RECORDER 1 TRANSISTOR
Manufacturers' brand new current production offer. Latest
5 -valve circuit based on MuIlard's famous design. Magic eye

level indicator. Volume and tone controls. T.C.C. printed
circuit already wired. Only power pack and controls
to assemble and wire. Valves EF851. ECC83 EL84,
B5184 & EMS. A sensitive quality recorder at Special
Unit Prices.
Wired printed circuit, power pack com-
ponents, controls and knobs, etc. P. & P.
2/6. 25 15 0

Set of 3 valves, as above. P. & P. 1/.. £2 5 0
B.A.R. Monardeck Tape Unit. P. A P. 4/6 £8 19 6
Bargain reduction for complete kit Carr. 5/- £18 10 0

Attractive two-tone Cabinet and 9in. x 51o. speaker to house above at special
discount price. P. & P 4 6 .. .. £3 5 0
Illustrated Handbook with full details. Post tree . 2 6
Collar. Studio Tape Deck can be supplied with modified circuit as alternative
for approx. (extra) .. E5 10_0
RECORD PLAYER BARGAINS Latest 4 -speed models
NEW RELEASE by E.M.L-4 speed Single Player Unit fitted with L, teat stereo and
monaural xtal cartridge and dual sapphire styli. Auto stop and start. A fidelity unit
and bargain buy at only 28/19/6, cart. & Ins. 3/6
SINGLE PLAYERS. B.S.R. (TU9) 901-: COLLARO JUNIOR studio P.U. £41101-.
AUTOCHANGERS. B.S.R. (UA8), £6/19/8: UAI4 STEREO 27119 6. B.S.R. (UA14)
latest model, 27/19/6. COLLARO CONQUEST. 2719/6. i.t.,Li.nitu i..wertN-
ENTai, £3 19 ti.

BARGAINS APLYER UNIT)R
SINGLE PLAYERS
Model 4SP £6/17/6. Can. I/O.
Model TA Mk. 2, 97/19,6. Carr. 3/6.
Model 4HF, 21.8. Carr. 3/6.
AUTOCHANGERS. Model RC 210, With
Pluddn ut-8 Head. 10 gas. Cart. 4,6.
Transcription Auto Cha .ger Model -A"
Just realea,ed £18 19 6. Carr. 5,-.

AUTO CHANGER RECORD
PLAYER KIT

A.C. Supply
200v. -250v.

Attractive 2 -tone
cabinet -famous
B.S.R. Monarch 4 -
speed, full mixer,
10 -record gram
unit. Ful-f1
stet pick-up
with dual styli
for Std. L.P.
recordings. 2 -
valve amplifier
with quality
neg. feedback
circuit, volume
and tone con-
trols. Fully
isolated from mains by double -wound trans-
former, NOT the line chassis type as often
offered in cheap commercial models.
A recommended buy while stooks last!
Read. wired 2 -valve Amplifier, complete with
fin. high flux speaker.

23/19/6, P. a P. 2/6
Two-tone Cabinet 18in. x 13in. x 9in.

97/3,-. P. & P. 3/6
B.B.R. Monarch U.A.8 (160 v. model).

25119/6, P. & P. 4/8
Complete 3 wait kit at special Autumn
Bargain price. £12,1216. Can. 7/6
Simple assembly, a screwdriver only required.

TRANSISTORS BVA-1st Grade
New Reduced Prices

MAZDA MULLARD G.E.C.
XA101 14/8 OC79 9/6 GET114 9/6
X A102 16,6 0071 12/8 OET1512/8
XA103 15/- OCT72 15,- Newmarket
XA 104 1131- 0C44 23/8 "Gioldtop"
XBIO2 101- 0C45 21/- V15/10P
RCM 10/6 15/ -
Germanium Diodes 0A70 2/9: 0A61 3/6:
OEX34 4/-.

YEWBOXED VALVES ALL
GLIARA3TEED

114 6/-
153, 1857/8

5Z4
3V4384.3V4 7/6

1-
610 51-
6K8 7/8
6Q7 7/8
6V6 6/6
DAF96 9/-
Dr16 91-
DK96 9/-
DL96 9..

BAIR:606,6

EEE CCC FC84L882° 1099/1'666

ECL80 10,6
EF80 5,-

6

EEEEL8L-IPP986411 19825/1:661

EY5I 9/6
EY66 10'r

EZeil 7/8
611`14 9.-
P0(94 9/6
PePso 9/6
PC1.63 12.6
PL61 12:6
PLA2 9/6
PL83 10/6
PYRO 7/8
PTA] 9/6
PY62 7,6
U25 12/6

SPECIAL PRICE PER SET
1R5, IT+ 185 or 384 or 5V4. 25'-
DK96 11F96, DAF96 DL96. 35,-
6M 0E7, 607, 6V0, 5Z4 or 6X5. 32 6.

JASON FM TUNER UNITS
(87-105 Mcs)

Designer -approved kits of parts for these
quality and highly popular tuners available
as follows: -
STANDARD MODEL (FIPT)-as pre-
viously extensively advertised. COM-
PLETE KIT. 5 gne., c. & p. 26. Set of
4 spec. valves. 201-.
LATEST MODEL (FMT2)-attractively
presented shelf mounting unit in enclosed
Metal Cabinet with Built-in Power Supply.
COMPLETE KIT. £7, p. & p. 316.
Set of 5 spec. ',Ives. 37/6.
MODEL JIVE Self -powered Switch
Tuned BI -B2 -B3 AM/FM Unit. 5 pre-
set stations AFC and AGC circulD.
Complete EP incl. ready -built and
valved Turret Tuner, 212119/6. P. & P
3/6. 4 spec. valves. 32/8 extra.
MERMAN 2 similar to JTV2 less powe
park. 'omplete Kit Inc. ,early -built

ret unit 10 ans. P. & v. 244 4 spec
valve 26 -.
NEW JASON COMPREHENSIVE F.M.
HANDBOOK. 2!6 post. free. 48hr. Align-
ment Service, 7/6. P. & p. 3/6.

MAINS TRANS. AND QUALITY
OUTPUT TRANS. Mfd. in our own
workshops to top grade spec. Fully
interleaved and Impregnated. Enron,
les welcomed for small production
runs prototypes or individual olie.

RECORDING TAPE BARGAINS
EMI 1st grade. Brand new sealed boxes

Standard Long Play
Sin.. 175ft. 7/- 250ft. 9/-
51ri., 600ft. 19/- 850ft 25/-
5pin., 830ft. 1'5' 1,200ft. 31/6
7in., 1,200ft. 31/ /5 1,800ft. 45/ -

SPARE REELS: EmItape. new. boxed- 31n. 3/.. 51n. 3)8. 51in. 4/-, 71n. 453.
SPECIAL PURCHASE. Femora manufacturers. 1st grade tam. to sealed white

boxes.
Standard Long Play

Mn., 600ft. 15/- 850ft, 1G/6
Olin. 850ft. 16/6 1,200ft. 22/6
Tin. 1,200ft. 21,- 1,800ft. 52/6

Plastic Tape Reels, special offer. Manufacturers' surplus. 31n. 2/9. 51n. 3:-. 5f in
313, 7M. 3/6.

for the Constructor!
PORTABLE

Famous manufacturer s b x 1 design based on Mullard
and O.E.C. developments. Pruned circuit, 6BVA 1st
grade transistors, XA102 XA101 (2), 0A70, XB103,
%CIO]. (2) or equivalents. Quality components only
supplied to ensure beat results at attractive price.
Set of 6 BVA Transistors and Diode. P. & P. 6d... 701 -
Printed Circuit, I.F.'s (3). Osc. coil. Driver Trans. and Ferrite rod aerial. P. @ P. 1/6
Resistors. Condensers Twin Gang and Volume control. P. & P. 1/6

x tin. Quality 35 ohm rilat,ChMg Speaker P & P. 1/13
Or

Complete Eft it special offer ONLY (post trem
Hand boon and Cacao details, post free
Eiiins. tower. Continental types walnut and Ivory
Wm dia. into GOLD RING es. iits tell INT RE I 3 ca.
lin dia. with GOLD ..1 ... 9d. ea. 1 UP (ebb GOLD CENTRE 104.
LARGE STOCKS -SEND YOUR ENQUIRIES.

CRT HTR ISOLATION TRANSFORMERS
New improved types, low capacity, small size and tag ternowited A.C. 200/220 v. Sec-
ondaries Nil +25% +55% BOOST for 1 5., 4 0.. 6.3 v.. 15.5 v.. 12 v. or 13 v. tubes.
13/6 each. F. & P. 16.

51/8
37/6
251-

2811916.
2/ -

COAX 80 ohm CABLE
Now on y d. a yard.

Eta, grade .W 101IF Or mar Air
Spaced Polythene -fm
Famous mit .

BARGAIN PRICES- iPECIAL
LENuiTuti.

20 yds. 91- P. & P. 1/6
40 yds. 17,6 P. & P. 2,-
60 yds 25/- P. A P 3..
Coax Plugs, V ; Coax Sockets, 1:-.
Counters. V.:it:able End Sockets, 14
Outlet Boxes 4 6.

RE GUNNED TV TUBES
NEW REL ULEu PnIGE
... and now 12 months'
guarantee'
All tubes rebuilt with
new heater, cathode
and gun assembly -
reconditioned virtually
as new.
I 2in. ES, I4in. E5/I0,-,
I7in. E6, etc.

10/- part exchange
allowance on o.d tube

Carr and ins. 10/-. Compre-
hensive stocks -quick delivery.

CONDENSERS -Silver Mine. All peel.
valuer, . pt. to 1.01 pi., be. each. Ditto

"Ni. each. Tube ars 450 v. T.C.C.
eta. .001 nite.-1.11 am .1 : 50v., d. each.
.02-.1 500v.. 1 - rant. it F rtta te. .0

1'9. 001 dkv 5.6. .001 10 kv. 9/6.
RESISTORS -I I'LL RA X GE 10 oilme-
n megohms IOss, i w And f w. w. 5d.
'Midge' 'vine sondem rating,. I w. 5d., 2 w.
94.. 111% H(.stab. iv.. 5c. I w., 7t1.,

1% Hl -STAB. w. 1/8:10-100

PEZ-SE7 WW POTS. 1/T type. 25 ohms -
50 K .,tine 3'-. 10K-2 Meg (Carbon 31-1.
SPEAKER FRET-Escaudeo Pronze ano-
dised meta, x win.. 2/1 am. 3/--
12 i1.2in.I.24..'61 1'/,0. x I2in

VEGAN FRET (Corr ens! (mar, tat... 12 x
/tin. 2'. 12 x 165. -: c Sim. 5/. en,
LOUDSPEAKEIV-P.M. 3 ohms. lin.
EL.. 17,6: 34m noodo.aci 18,F, 51n.

17E1,./13,

K. and A. 25/- loin b1(112 45
12m. Plessey 15 :anis at: 6 4111. 4 steely -
and Cross Over Filler, , 7q.

E:ev ro:y ter CI Tyres t ew Tort
TU ULA1 Y

2525 v. 50/.0 v 1,E ' 3.41
50(Ft v. I00/:5v. (- . 4",

31645;16e(46r/Cyb.0 s. 52/167 70 --'250;r:;5'..12C/I
32+32 4E0 1C04,06471`4.12/(

Comoreheonve range In stock.
VOLUME CONTROLS -SK -4 Ylegobm,
ALI LON,: -.MOLES MIDGET TYPE
I kin. diam. Guar I or LOG or LIN.
Ratios less aw. 3/. D.P, 4,6. Twinw.
gang stereo controls less 6w.. 6/8. D.P. Sw.
R'-

7 VALVE AM/FM RADIOGRAM CHASS.S
Valve Line-up, ECC85,
ECH81, EF89, EABC80,
EL84. EMS! EZ80.
Three Waveband and Switched
Gram oosibone. Sled. 200-
501( rn.. Long 1.000-2 000 no,,
VIZIP9F111 88-90 Mc/s. Philips
Coot nental Tuning insert
with permeability tuning on
FM and combined AM/FM
IF transformers. 460 Eels.
and 10.7 Mc', Dust core
tuning all coils. latest
circuitry including AVC end
Nee. Feedback. Three watt nut put
aenaitivfty and reproduction of a very high
standard. Chassie eiee 134 x 611n. Height 74in. Fdge
flItiminAred glass dial 115 v 3410. Vertical pointer.
Horizontal station names. Gold on brown background. A.C. 200/250 v. operarlOri.
Magic -eve r g
Aligned and tested ready for use. L 13 . 10 . 0 Carr. & Ins. 5/-.
Complete with 4 Knobs-wainut or Ivory to choice Indoor FM aerial 3/6 extra.
Three ohm P.M. speaker only required. Recommended quality speakers.
10in. Rola (Heavy Duty) 30/ -
Sin. Goodman, special cone 21/8

Post & Pkg. 1/6.
As Previously announced rresh sunplies are now being received. hut we regret some slight
dela-- may he exn-nerved in fnli'llne orders for rh,r t °pular item.
ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d

Terms: C.W.O. or C.O.D., post and packing tip to }lb. 7d.;
1lb. I/I; 31b. 1/6; 5)b. 2/-; 101b. 2/9.2 WAVEBAND CAR RADIO KIT

12v. operation Med. & Long Waves
Modern development of the famous Brimar
Hybrid vlbratorless car radio circuit. Five
latest type Brimar low voltage valves and power
rarisistor. R.F. stage and permeability pre-
digned Cyldon Tuner Unit provide extremely
rood sensitivity and signal oolse ratio. Printed
Arcult for easy construction and 7 x On. elbotical speaker for fidelity output. Complete E
tell -contained in neat metal cabinet A x 7 x Olin. with attractive calibrated dial. Bargain Price

Speaker and power transistor stage mounted separately approx. a x 5 x I'&P
112.19.6 s&r8P.Instruction booklet and parts flat acaJlabls. 3/6 post tree.

Recommended Buy

RADIO COMPONENT

SPECIAUSTS
70 BR lESTECK RD., THORNTON HEATH, SURREY

E-tablished I 46

741.t 7540 2IIA0. Howe: 9 a.m.-4 p.m. I p.m. Wednesday.
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Get Finest Value from IRONGATE-England's Leading Equipment Wholesalers
Bulk Buying means LOWEST PRICES. All Equipment is in TIP-TOP condition

SUPPLIED
COMPLETE
WITH CRYSTALS.
Accesso its can be
supolied to order at
extra cost.

LATEST miniature EXPORT ostx

WALKIE TALKIE
" 88 " sets-just released by Ministry of

BATTERY &
Supply. Produced to exacting specifications IN pouctr,

by leading manufacturers E. K. Cole & Co. this
Transmitter/Receiver weighs only 5-}1b. (approx.)
and measures 31in. x S4in. x 94 -in. It is a 4 frequency
channel set, crystal controlled, 38-40/40-42 Mc is.,

and operates from a Standard Dry Battery-HT/LT. 94/I.
3 v. (i.e. Ruben Mallory Type I). 14 of the current series

Only £10 each.
of B7G valves are employed: I -3A4, 6-I L4, 4-IT4, I- I S5.
2-IA3. Each set is in first class condition.

Special quotations for quantities up to 3000 sets. "22" SETS ALSO -300 available only. New condition CIO each.

UNIQUE
OFFER!

World Famouo
TELEPHONES

"F" TYPE
in Attract -vs Case

E7-1 0-0
carr.

per pair 9-
The best portable telephone ever
made. Original cost L40! Range
up to 5 miles. Ideal for FACTORIES,
BUILDING SITES, FARMS,
OFFICES, 2 perfect case secs with
batteries, 100ft. cable, etc.

D3 STRANDED TELEPHONE CABLE.
New Mile Drum 85/-. Carr. 17;6.

CONSTANT VOLTAGE
TRANSFORMERS

FERRANTI 71-8VA MOVING COIL
Stabilised output voltage in the range 200-250 v.
Plug -board tappings. The selected output voltage is
constant with +tFv at all loads 0 to 30:378 amps.
when the supply voltage is varying over the range
+8% to -12%.
* Frequency compensated 45-55 and 54-66c/s.
* Excellent output wave -form.
* Can be used as a variable transformer.
* Unused. Complete with spares and instruction
book at a fraction of the normal cost.
* A.O. MAINS STABILIZER. ONLY 65

AUTO TRANSFORMERS
3KVA Air Cooled (100% under.rated).
GUARANTEED 2301250 tapped, 12 amps.
6 KVA 103/120 tapped 28.5 amps
Made by well-known manufacturer and housed
In strong metal case. Weight: 2 cwt.

Brand new, in original maker's case.

PRICE £15  0  0 Carr. 25/-.

750,000 YARDS ! !

SCREENED WIRE FLEX
FOR ONLY 2d. per yd.
For Immediate Delivery-tar below cost.
Specification: Close braided 14i.0048in. Covered
.024 p.v.c. Tinned Copper. Screened. Assorted
colours. Application,: Microphone leads. pick-up
heads, etc. ON MAKER'S REELS.
220 yd. REELS (mirk. quantity) Qa & P.
TEN HEELS £17. Carr. Paid.

VARIABLE TRANSFORMERS
Brand New

OUTPUT (1.3KVA.) Completely Variable 0 co
2,3 volts 5 amps.
1 P UT 230 volts, 50/60
A SHROUDED FULLY

FOR BENCH OR PANEL MOUNTING.
SIZE:- &PP ROXIMATELY 6' CUBE.
WEIGHT:-APPROXIMATELY 13 LB.
PRICE: - RIDICULOUS ONLY- £9.00

SUPPLIED NEW AND BOXED.
AL SO AND
10 amps. amps. L32.10.0

HEAVY DUTY
20 AMP. L.T. SUPPLY UNIT

by
S.T.C.

Normal
yi cost over

LIOJ

Essentialequipment
for Electronic

Engineering, research
laboratories, 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
ampere hours.

Input: A.C. 100/260 volts 45/65 cycles.
Size: 16 x 24 x 32in. high.
In attractive £22-10-0Grey Cabinet.

....... %1

SAVE ;4,

A GAMETE k, I ,/

PUBLIC ADDRESS;
Ex Govt see, ......... 1/1

SYSTEM I 50Nsi
t FOR OFFICES, FACTORIES 

WAREHOUSES i CAPS CARR 30t ';

Set by TRUVOX,
etc. Comprises :
Amplifier, four
Loudspeakers,
Heavy duty mic.,
Leads etc. 6 or
12 v. D.C.

AERIAL
MASTS

IMPROVED TYPE 50 MK.II
36ft HIGH

Kite comprIse--six 2f in. dia.
Tubular Steel Sections of 6ft.
length, lop -section and base
Pickets, Guys and Fit l Inge.
YOU can purchase this
normally expensive MAST
for a fraction of its coat.
Please add Al for (return-
able) woolen carrying care.
The MAST Is particu-
larly suitable to take
aerials for Tx., Rx.
F.M. and TV (especially
COMMERCIAL) and has
many other uses. Extra

611. sections can be sup-
plied at 17(6 per section.

£8.10.0 only "5,6.rr.
1

U.S.A. Type 451t. TELECOM AERIAL
MAST. (7 sections, 6ft. Bin. x 21in., guys,
etc.). This entirely complete set in carrying
case 12# Gns. Carr. 17/6. Or 2 sets for E25.
Carr. extra. British Manufacture only.
ARMY TYPE 32FT. MASTS similar to
above but 10 lin. screw -sections, suitable for
permanent lightweight installation. Kit in
canvas bag, ES/15/.. Carr. 7/6.

Limited Quantity
36ft. TELESCOPE MASTS

Finest quality brass. Non -rusting. Base
diameter 7.4 -in. Complete with hand -winding
winch for easy, rapid extension: and cable -
wire bracing stays. One of the best masts

ex Warehouse ever produced.
13G

each
(Circ. diags. and instru. loaned for 10/. deposit.)

I
Winds down to 9ft. "0 Carr. L 1/10.

Dept.(eiria4),2,1RONGATE WHARF ROAD, PRAED STREET, LONDON W.2
PADDINGTON 223112/3
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Veen' tics «s.
DEPT. B

152/3 FLEET ST., LONDON, E.C.4
re,ephone. FLt 2633

Business hours: Weekdays 9-6. Saturdays 9-I

STOCKISTS FOR THE FOLLOWING
AMPLIFIERS, STEREO AND

MONAURAL, BY:
VERDIK QUAD
ARMSTRONG LLAK
ROGERS W.B.
DULCI etc.

V.H.F. TUNERS BY:
ARMSTRONG
LEAK
QUAD

T.S.L.
DULCI
ROGCRS, etc.

HI -F. SPEAKERS BY:
GOODMAN W.B.
PLE-SlIY T.S.L.
WHAI.FEDALE G. -.C.
LOkENZ etc.

THE NEW JASON range

for CONSTRUCTORS
JTV2 Tuner completely assembled ready
for use L25/71-.
FMTI FM Tuner. In kit form for cabinet
mounting. One of the most popular tuners.
Up to 60 miles normal range. Including
valves E6/151-. Power pack kit E211419.
FMT2. In kit form with free standing case
with power pack. Including valves £8/19/6.
FMT3. Variable tuner 88-108 me/s. Variable
AFC control dual limiters, approx. 80 mile
range, including valves L10/19/6.
JTV2 Tuner self powered switched tuner
for FM and TV sound. Both BBC and 1TA
as required, including valves £13/19/6.
MERCURY II switched FM/TV sound tuner
in kit form for building into cabinet, in-
cluding valves, £10/10/-. Power pack kit,
L2/14/9.
CVEREST 6 s/het transistor portable, p/pull
output, high quality speaker, matched tran-
sistors, neatly designed case, aerial input for
use in car, complete kit E13/19/9.
EVEREST 7 transistor s/het portable, p/pull
output, high quality speaker extra RF stage,
neatly designed cabinet, aerial input for use
in car all components complete £I5/18/9.
2/6 post and pkg on all the above, S.A.E.
for details.

***********************
* DECCA PORTABLE AMPLIFIER. As ,_*,_

supplied in famcu; DECCAMATIC III.
* Complete with small cream knobs. Full ,_7C

* range tone and volume controls. Employs
* ECL82 valve, Metal Rectifier. Size 3 x 31 x
* 8Lin. Only 59/6 plus 2/6 P. & P.

*
_,_7( SPECIAL CELESTION 8 x bin. elliptical
7, high flux loudspeaker to fit. 30/- plus 1/-
* P & P************************
Limited number of this stereo offer

Compact stereo
amplifier, 3 watts
each channel, using
2-ECL82. I-EZ80,
separate balance
and tone ccntrols,
volume and on/off
switch, channel re-
verse switch, de-
signed for crystal

p/up, separate power pack, including 2-6+ P.M.
speakers in cabinets, finished imitation Rexine.
Complete and ready for use. E8I19/6. P. & P. 10/,

BRAND NEW AND GUARANTEED
7in. reels of 1,200ft. P.V.C. base tape, 2I/-, plus
1/6 post and pkg.
Sin. reels of 600ft. P.V.C. base tape, 14/6, plus
1/6 post and pkg.
4in. reels of 300ft. P.V.C. base tape, 9/6, plus I/ -
post and pkg.
7in. reels of 1,800ft. L.P. P.V.C. base tape, 32/6,
plus 1/6 post and pkg.
51in. reels of 1,200ft. P.V.C. base tape, 25/-, plus
1/6 post and pkg.
Brand new E.M.I. 7in. take-up spools in polythene
bag, 3/9 each post free, 6 for 20/,

eMISCOPE 3/18 TV TUBES. 12in. round, 8v.
heaters. 3 A. current. Final anode 55, deflection
angle 50°. Aluminized at the ridiculous price of
35, plus crating and carriage 12/6.

BUY NOW!!!
Definitely the last of the remaining

stocks of the

AVANTIC BEAM -ECHO
HI-FI EQUIPMENT

SP2I STEREO PRE -AMP
CONTROL UNIT
A twin channel pre -amp control unit, has 6
inputs for each channel INPUT SENSI-
TIVITY for 250 M/V or I.5V output TUNER
100 ant_ 250 M/V Tape 100 M/V flats 2E0 M/V.
PICK-UP 5 and 50 M/V Frequency response:
40 :is. to 15 Kcis. TAPE OUTPUT 50 M/V.,
continuously variable bass and treble controls,
loudness control and stereo balance control.
Power required 6 3 V at 1.3 amp. A.0 350 v
at S M/A D.C. Win match any 11.41 amplifier.
Manufacturer's price L28/10/- OUR PRICE
now 416/19/6. Carr and packing 7/6.

AVANTIC PL6-2I
High quality monaural power amplifier and
pre -amp compactly housed and suitable for
shelf mounting or cabinet. Two EL84, three
EF86, one ECC83, one EZ8I 30 watts peak;
speaker impedance, 4, 8 or 16 ohms. Sensitivity:
4M/V on pickup 3M/Von tape, 100M/V on tuner
Intermod. distortion I% at IOW equivalent
Sinewave output. Maker's price f213/10/-.
OUR PRICE 19 gns. Post and packing i/6.

AVANTIC SPAII Stereo Amplifier
A twin channel amplifier ano pre -amp., push-
pull output, IOW peak each channel, rumble
filter speaker impedance 4, 8 and 16 ohms
Tape output: 100M/V Continuously variable
treble and bass, stereo balance control. Input
sensitivity: for 7W 100M/V radio; 100M/V tape;
650M/V pickup. Manuiacturer's price 28 gns.
OUR PRICE 19 gns. Pos: and packing 7/6.
STEP II stereo pick up pre -amp. unit E4/I4/6.
P & P. 2/6.
STEP 21 stereo tape pre -amp., E411416. P. & P.
2/6.*********************
*,_ ANOTHER BARGAIN

The Famous VERDIKSI Tape Record-
er as supplied under Famous Name
at 50 gns.

*operating
A high quality recorder using 7in. spools
operating at 3, and 7+ Lps.. twin track,,**,

jC record level indicator. lastwind and re -
4,4. wind, tone control, mic., radio and gram

input sockets, ext. speaker, rev counter,
beautifully designed, dimensions 15+ x
14+ x 53 in two-tone grey finish, complete
with external mic., I-7in. reel of tape and
empty spool. A.C. 200/250 volts. Our _L7'

7' Price 29 gns. Carriage and crating 251- 7

*********************
THE VERIEK "QUALITY TEN"
10 watt push-pull ultra linear hi-fi amplifier
with pre -amp. Mic., radio, gram and tape
inputs, bass and treble controls. Beautifully
finished. Control panel in gold lettering on
grey green, Fully guaranteed. Original price
23 gns. Our price E14/19/6. P. & P. 7/6.

H1 -FIDELITY TAPE HEADS
Made by famous manufacturer. Brand new
Upper or lower track. record/play-back, high
impedance giving up to 12,000 c.p.s. at 71 I.P.S
output 5 m/volts at I KC at 7+1.1..5. Erase head
low impedance.
Only 39/6 per pair. Post 1/-. State upper o
tower track,

TAPE DECK OFFERS
B.S.R. MOiNsARLtbk...K, uses 5, tape spools,
twin track. Single speed, 31 I.P.S. at E8/19/6.
Post & Pkg. 5/-.
Suitable tape amplifier for B.S.R. deck. Com-
pletely assembled, 3 watt o/put, valve line up
ECCE3, ECLE2 ELE4, meta. rectifier, magic eye
level indicator. frequency response 60 c/s-S000
cis. inputs ior radio gram, mic., superimpose, ideal
for monitoring impedance, tone control, volume
control Dimensions 11,in. x 4in. deep x
high. OUR PRICE E9115/0. P. & P. 3/6.

FOR TAPE RECORDER
CONSTRUCTORS

The new Coliaro studio tape dec,, using 3 motors,
3 speeds at I+, 3+ and 7+ I.P.S., will take 7in.
spools, push button controls, E12/19/6, 5/- post
and pkg. Well designed tape recorder amplifier
(not a kit) for the studio deck, incorporating
Mic Gram / Radio inputs, ext. loudspeaker,
superimposing switch, with matching knobs,
separately mounted mains transformer Frequency
response 60-10K/c 3DB at 7.5 I.P.S., magic eye
level indicator Using ECC83, ECL82 and EM85
and metal rectifier. Assembly instructions. The
2 units, £25/I0/. complete. Crating and insurance,
17/6. Suitable Acos mie 40 for above, 25/-.
A repeat of our previous popular offer. The
Collar° Mk IV tape transcriptor tape deck,
417/101-, Crating and carr. 11/6.

The new ARMSTRONG TAPE PRE-AMPLI-
FIE.R PABO-3, high quality unit, can Le esed
with any Hi-Fi equipment, will operate most tape
decks, equalisation ior tape speeds 3,7+, 15 I.P.S.,
can play prerecorded capes. Valve line up, EF86,
ECC82, EM131 and 0A81 diode, freq. response,
30-17000 C.P.S., at 15 LP.S. 40-13000 C.P.S. at
73 I.P.S. Mic/radio/gram inputs. 20 watts maximum
power required, attractive control panel. Com-
plete 16 gns. 3/6 post & pkg. Power pack
E2/19/6 extra.

BRAND NEW TV TUBES
CHEAPER THAN REBUILDS

All brand new in famous
maker's cartons. (I) I7in.
rectangular aluminized 6.3
EIRTS. .3 A. current; max.
anode voltage 16 kV. Usual
price E17/5/-. OUR PRICE

E7/19/6. Crating and carr. 15/,
(2) I4in. rectangular Tube, 6.3 heaters; .3 amp.
current; max. anode 14 kV; ion trap; external
conducting coating; BI2A base. E7/9/6. Crating
and carriage 12/6.
(3) Ferranti 9in. Tube, round white fluorescence,
4 v. heater. max. anode voltage 7 kV. OUR
PRICE 25/-. Crating and carr. 11/6.

A SNIP FOR CONSTRUCTORS
Build the Labgear Audio Output meter. Two
ranges -25 milliwatts to 1 watt, I watt to 100
watts. Accuracy SW. Input impedance 3, 15

and 600 ohms. Printed circuit. All components
including 0-IMA moving coil meter and silver
hammertone enamel case. Kit complete with
mstructions 59/6, post and pkg. 1/6.

r- FOR STEREO ENTHUSIASTS -I
I The new Eagle Stereo balancer audio watt

meter will balance your stereo speaker
system, compensating for variation of acous-
tics and unmatched speakers. Ideal for
monitoring audio outputs, suitable as a

I recording level indicator for your tape
recorder, an improved advantage over

I " magic eyes." The AUDIO WATT METER
assists in aligning AM & FM receiver, meterI
is calibrated for 0-30 wattsfor both 3 and 15

1.2..npedances. Cabinet in grey. 7 Gns. P.& P. 2/1i
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LONDON'S GREATEST

SURPLUS
DEALERS IN RADIO

STORES
AND ELECTRONIC EQUIPMENT

LTD

HEAVY DUTY 11=2.
L77 ('-',,,-7,

TRANSFORMERS( 11001(

LONDON.k

A  M 

P A Cl Trii TROPICALLYC A RATRESD
A AI 0

A7ING OFFElt!
11111-A,MPOWERFUL 6-12 v.D.C.r - fel -, MINIATURE
10,1,,, 4 '\,---sj MOTORS.''',

LARGEST SELECTION 0 . ----,,,,, GUARANTEED Peib V Amis.%

.1- OFFERED AT A FRACTION OF MAKERS PR/CE

All ratings tropical and in perfect con-
dition.
No. I. Pri. 230 v. Sec. tapped I I, 11.5, 12,
12.6 v. 100 amps. f9/15/-. Carr. 10/,
No. 2, Pri. 230 v. Sec. tapped 28, 29, 30, 31 V.
21 amps., 64/1916. Carr. 7/6.
No. 3. Pri. 240 v. Sec. 6-12 v. 10 amps. 45/-,
Carr. 4/-.
No. 4. Pri. 100-240 v. Sec. two separate
windings. Tapped IS, 16, 17 v. 4 amps. 37/6.
Carr. 4/-.
No. 5. Pri. 200-240 v. Sec. 6.3 v. IS amps.,
25/-. P.P. 3/6.
No. 6. Pri. 220-240 v. Sec. four separate
windings 3 x 5 v. C.T. 4 amps., 4 v. 4 amps.
Potted type, 32/6. P.P. 3(6.
No. 7. Pri. 220-240 v. Sec. three separate
windings, 6.3 v. 4 amps. C.T., 6.3 v. 4 amps. C T.,windings,

v. 4 amps., 29/6. P.P. 3/6.
No. 8. Pri. 230 v. Sec. 6.3 v. 5 amps., 6,3 v.

I amp. and tapped H.T. winding, 65 v., 130 v.,
195 v., 85 mA., 15/, P.P. 2/6.
No. 9. Pri. 220-240 v. Sec. tapped 9 v. 15 V.
4 amps., 22/6. P.P. 3/6.
No. 10. Pri. 220-240 v. Sec. tapped, 12, 20.
24 v. 2 amps., 22/6. P.P. 3/6.
No. II. Pri. 200-240 v. Set. capped 48, 56,
60 v. I amp., 27/6. P.P. 3/6.A.G.

BRITISH TYPES. 30 mfd., 400 v. wkg.,
26 mfd., 500 v. wkg., 20 mfd., 500 v. wkg., 15/-
each. 8 mfd., 1,500 v. wkg., 12/6. 10 mfd.,
450 v. wkg., 8/6. 8 mfd. 500 v. wkg. sub chassis
mounting, 8/6. 8 mfd., 250 v. wkg., 5/6. 4 mfd.
1,000 v. wkg., 5/-. 4 mfd., 800 v. wkg., 4/6.
2 mfd., 1,000 v. wkg., 3/9. 0-5 mfd., 2;000 v.
wkg. 4/6.

.

AMERICAN TYPES. 45 mfd., 200 v. wkg.,
10/6. 16 mfd., 400 v. wkg., 8/6. 10 mfd., 1,500 v.
wkg., 15/6. 10 mfd.. 600 v. wkg., 10/6. 8 mfd.,
1,503 v. wkg. 6 mfd.. 330 v. wkg., A.G., 7/6.
Please add 2/- postage on all capacitors.

AMERICAN HIGH VOLTAGE CAPACI-
TORS. 2 mfd.. 10,000 volts wkg., E8/16/-.
Carr. 7/6. 0.25 mfd., 25,000 volts wkg.. 66/10/-
Carr. 7/6. Supplied brand new in maker's
cartons at a fraction of original price.

A.M.4s/2" AC _..,-....

+..-..

\ \
VOLT RnS

ktEr . .. ,7

-
\<..L-.. .90 -180.V

Weight 2.1 oz. Motor dimensions Ilin. long,
11.n. dia. Spindle 0.4in. long. .077in. dia.
Consumption 0.72 watts off load. 7.68 watts on
load. Speed 7,000 r.p.m. Switch. Centre off
reverse by switching either side. General
specification. These motors have a tremendous
power -weight ratio, are extremely efficient.
Can be used on 6 volts without great loss in
power. Precision built in polythene housing.
Self lubricating. With sintered bronze bearings.
Easily mounted. Supplied Brand new and
Guaranteed, 15/6. P.P 1/6. Special price for
quantities over 50.
A.M.L.T. SMOOTHING CHOKES. Re -
sistance 1 ohm. Ideal for smoothing 12-24 v.
D.C. 5 amps. Tropically rated. Brand new,
17/6, P.P. 4/-.

SPECIAL PURCHASE..
NIFE ALKALINE BATTERIES

6 VOLT 75 A.H. TYPE LR7
SUITABLE FOR ENGINE STARTING
Five 1.2 v. cells crated and connected to give
6 v. Brand new and fully guaranteed. Size of
crate 151in. x I2in. x 6/in. 67/101-. Carr. l5/-.
HOOVER HEAVY DUTY BLOWERS.

220-240 Inlet 6in. dia. Outlet 71
No. 12. Pri. 200-240 v. Sec. tapped 3, 5, 12,
20, 30 v. 2 amps., 25/, P.P. 3/6.
No. 13. Pri. 230 v. Sec. 10 v. C.T. 10 amps.
and 4 v. 7 amps., 32/6. P.P. 3/6.
No. 14. Pri. 200-240 v. Sec. tapped 30, 32, 34,
36 v. 5 amps., 57/6. Carr. 4/-.
No. 15. Pri. 203-240 v. Sec. tapped 10, 17,
18 v. 10 amps., 51/6. Carr. 4/..
No. 16. Fri. 230 v. 50 v. 2 a., 6.3 v. 5 a., 6.3 v.
2 a., 6.3 v. I a., 6.3 v. 0.6 a., 5 s.{. 3 a., 5 v. 5.6 a.
Potted type, 31/6. Carr. 51-.
No. 17. Pri. 240 v. Sec. tapped 6 v. -I2 v.,
20 amps., 6)/6. Carr. 4/ -.
No. 18. Pri. 240 v. Sec, tapped 12 v. -I8 v.,
10 amps. 52/6.
No. 19. Pri. 230 v. Sec. 4.2 v. + 4.2 v. ID amps.,
25/-. P.P. 3/6.

Manufactured by Crompton
cycles, supplied new and guaranteed, 32/6.
P.P. 3/6.

BRAND NEW A.M. A.C. VOLTMETERS.
M.1. 21in. flush 0-300 volts, 50 cycles. 32/6,
P.P. 2/6. Rectifier Type 2,000 ohms per volt.
21in. flush 0-2 volts, A.G. 50-10.000 cycles,
30/-, P.P. 2/6.

M.C. 23in. flush, 0-20 microamps, scaled minus
IS -plus I decibels, 57/6. Rectifier unit suitable

for audio 3/6.

RECTANGULAR 500 MICROAMMETERS.
5 x 4in. Panel mounting. Scaled 0-250, 59/6.
P.P. 2/6.

v. x
6/in. Motor spec. I/6th h.p. Cap. start, 950
r.p.m., LE1/151-. Carr. 15/-.
HEAVY DUTY AUTO TRANSFORMERS.
Tropically rated at 5 kVA. Tapped 250, 240,
230, 220. 120, 115, 110, 105 volts. Completely
enclosed in metal case. Size 23 x 14 x I lin.
Weight approx. 2 cwt. Brand new, £15. Ex -
warehouse.
We have London's largest selection of
Auto Transformers from 60 watts to
IS kVA. Available from stock. Let us
know your requirements.
AMERICAN HEAVY DUTY AUTO
TRANSFORMERS. 71 kVA, 115-230 v.
" C " core winding. Completely enclosed
E12/101-, ex -warehouse.

No. 20. Pri. 230 v. Sec. 24 V. 30 amps., £8/10/-.
Carr. 51-.
No. 21. Pri. 230 v. Sec. 20 v. 20 amps., 64/5/..

CROMPTON PARKINSON 4in. A.C. MI
AMMETERS. 0-30 amps, flush mounting,
27/6. P.P. 3/6. Supplied brand new.

BRAND NEW ARON 50 AMP CHECK
METERS. 200-250 volts A.G. single phase,
37/6.

Carr. 5/-.
No. 22. Pri. 230v. Sec. 20 v.30 amps., f6/15/-.
Carr. 5/,

WESTINGHOUSE HEAVY DUTY L.T.
SUPPLY UNITS
TYPE 115. A.G. input

A.G. ELECTRIC CHECK METERS. 200 -200-
250 v. 20 amp.. 22/6. 10 amp. 19/6, cam 3/6.

200-250 volts. D.C. .' ,T,7,';'-rfj"-=,,,.., Reconditioned and guaranteed.

SPECIAL OFFER: PARMEKO L.T.
TRANSFORMERS. Pri. 230 v. Sec.
24 v. 2 amps. Tropically rated, completely
enclosed in metal cases with fitted fuses

Output 26 amps.
into a 24 volt (nominal)

tinuous.
battery. Rating con-

Max. ambient- .temp. 35 deg. C.
0

II Ig: 11

o

HEAVY DUTY FOOT SWITCHES.
Press to break, size of pedal 41 x31 inches. 17/6.
P.P. 3/6.
SANGAMO SYNCHRONOUS MOTORS

and neon indicator. Brand new in maker's
cartons. Fraction of cost. 25/-. P.P. 3/6. Completely smoothed

and stabilised. Built in -i

A.C. 200-250 v. Ilin. dia.. 7/6. P.P. 1/6.
S.T.C. F.W. RECTIFIERS. Brand new.

metal case approx. size 7; o
Max. A.G. input 75 volts. Output 18 amps,
671101-. Carr, 5/-. Max. A.G. input 80 Output

SPECIAL OFFER: LATEST A.M. RE- 17 x 21 x 19 inches.
With fitted fuses. On/ . n

v.
3 amps., £31216. Carr. 4/,

LEASE. Isolation Transformers. Pri. tapped
100, 200, 220, 240 v. Sec. 225 v. 1.1 Amps.
Tropically rated. Guaranteed E3151-. Carr.
7/6.

Off switch. Recondi-
tinned as new. E32/101 -ex warehouse. Original
makers' price over 6103.

24 v. AIRCRAFT PUMPS AND AIR
BLOWERS AVAILABLE FROM
STOCK. PUMPS FROM 35'-. BLOW-

NEW
ERS FROM 17/6.

WESTINGHOUSE DOUBLE WOUND
STEP DOWN TRANSFORMERS. 250-
230-210 v.-110 v. Tropically rated at 400 watts.
But guaranteed to give 600 watts. Brand new.
E5/10/.. Carr. 7/6.

SPECIAL OFFER OF H.T. TRANSFORM-
ERS. Oil filled By London Sperry.

IRANI)
AIR MINISTRY

6.2
'POCKET

Iii VO LT
METERS

GUNFIRE ELECTRIC TIME SWITCHES.
A.G. 200-250 volt. 20 amp. contacts. Brand
new. 69/6. P.P. 3/6.
SPECIAL OFFER! AMERICAN POTTED
OIL FILLED LF CHOKES. 8 H. 800 mA,
2000 7,000 v, RMS test 45/- carr. 7/6. 18 H.

potted.
Pri. tapped 100-250 v. Sec. 450-0-450 v. 106
mA., 5 v. 3 A., 6.3 v. 2 A., 6.3 v. 1,5 A. Brand
new 35/-. P.P. 5/-.

DOUBLE READING, MOVING COIL
0- v. and 0-30 v, D.C. Centre zero. Offered
at a fraction of maker's price. 12/6. P.P. 2/-.

200 mA. 1750, 41,000 v, RMS test 45/- carr,
7/6. 8 H. 300 mA. 900, 7,000 v, RMS test 15/-,
carr. 4/-. 10 H. 250 mA. 1350, 2,000 v. RMS
test 12/6, P.P. 3/6.

169-171 EDGWARE RD.,LONDON, W.2. Telephone PAD 7851, AMB 5125
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Brand new, indi-
VALvEs lidully checked

and guaranteed
AC/DD ..... 2/6 E1232 5/6 EZ40 7/-
AC/P 4/6 E1323 25/- EZ80 6/6
AC/PI 2/6 E1524 6/6 FVV4/500 6/6
ACSPENDD 4/- EA50 1/6 GZ32 9/-
AC6/PEN ... 5/- EAC9I 4/6 H30 5/-
AC/SP3 4/6 EB34 1/6 H63 3/6
AL60 6/- EB9I 3/9 HL2K 3/-
AP4 4/- EBC33 5/- HL23 6/-
AR8 5/- EBC91 3/9 KBC32 5/-
ARDD5 ... 2/- EC52 3/- KF35 5/-
ARP3 3/- ECC32 4/- KT2 4/-
ARP4 3/6 ECC8I 5/6 KT31 .. 8/-
ARP12 2/9 ECC82 6/6 KT32 8/-
ARP21 5/6 ECC83 7/- KT33c 6/3
ARP24 3/6 ECC84 7/- KT44 6/3
ARP34 4/6 ECC85 8/- KT63 6/-
ARTH2 7/- ECC9I 4/- KT66 11/-
ATP4 2/9 ECL80 8/- KT24 I 9/-
ATP7 5/6 EF22 7/3 KTW62 ... 7/6
AU I S/- EF32 5/- KTW63 ... 6/6
AU4 5/- EF36 3/6 L30 4/-
AW3 4/- EF37A 8/- LP2 3/6
AZ 8/- EF39 4/3 MH4 3/6
BL63 6/- EF50 2/6 M H L4 3/9
BT45 40/- EF52 5/- ML4 4/-
BT9B 40/- EF54 3/3 ML6 6/-
CY31 11/6 EF55 6/- MPT42 5/3
D41 3/3 EF70 4/- MS/PEN ... 6/-
D42 4/- EF80 5/6 N34 IV -
D77 4/3 EF85 6/10 NRISA 3/-
DA30 12/6 EF86 9/- NT37
DAF86 8/- EF89 7/9 (4033A)....10/-
DAF91 6/- EF9I 3/6 OD3 5/-
DETS 15/- EF92 4/6 P2 4/-
DETI9 2/6 EF95 7/6 P61 2/3
DET20 2/6 EL32 3/9 PCC84 7/-
DF70 9/- EL33 8/- PCC85 8/-
DF72 7/6 EL3S 8/3 PCF80 7/-
DF91 3/3 EL41 8/3 PCF82 8/-
DF96 8/- EL42 9/- PCL82 8/6
DH76 4/9 EL94 716 PEN25 4/6
DK96 8/- EL85 10/- PEN46 5/-
DL7

-
2 7/6 EL9I 7/6 PEN65 6/6DL7I 8

DL92 6//- ESU208 8/- PEN220A ... 3/-
DL94 6/- EY51 8/- PENDD/
DL96 8/- EY86 8/- 1360 9/6
DX25 9/- EY9I 3/6 PG7/5 15/ -

AND MANY 011-1ERS
All U.K. orders below 10/- P. & P. 1/-: over 10/-

PL36 10/6
PL8I 7/6

VU I I 1 3/3
VU120 3/ -

6F5G 5/6 2AH7 7/- 813 67/6
6F6G 4/- 2AT7 5/6 815 40/-

PL81 9/- VU 133A 3/- 6F8G 6/6 2AU7 6/- 816 30/-
PL82 8- W21 4 pin 7/- 6F 12 4/6 2AX7 7/- 829A 30/-
PL83 7/9 W31 7/- 6G6G 3/- 2CB 3/- 832 15/-
PM4DX 3/- Y63 5/- 6HA7 4/3 2E1 22/6 843 7/4
PM24A 4/- Y66 8/- 6H6M 2/- 2H6 2/- 901 15/-
PT25H 7/6 Z31 6/- 6H6GT 1/9 2K8GT 9/- 866A 12/6
PX4 I 9/- A3 3/- 615 3/6 MGT 3/6 872A 35/-
PY8 1 7/- A5GT 5/- 617 7/6 2SA7 7/6 930 81-
PY82 8/- C5GT 7/6 615G 3/- 2SC7 4/6 954 2/-
QP21 6/- D8GT 6/- 6J6 4/3 2SG7 6/6 956 2/-
QP25 5/3 E7GT 7/6 6K6GT 6/6 2SH7 3/- 957 2/-
QQVO 6-40 45/- L4 3/6 6K7G 2/3 2517 6/- 1619 5/-
QS75/20 ... 6/9 LDS 3/6 6K7GT 4/9 25K7 4/- 1625 6/-
QS95/ 10 ... 6/9 R5 6/- 6K8G 5/9 2SL7 7/- 1626 4/6
QS108/45 ... 6/9 S5 5/9 6K8GT 8/3 2SN7 8/- 1629 4/6
QS150/15 ... 6/9 T4 4/- 6K8M 8/6 2SR7 6/- 6120 4/-
R3 8/- 2A3 8/- 6L5G 6/- SD2 6/- 7193 1/9
R I 0 12/6 2A5 8/- 6L6 9/- 5E 8/- 7475 5/-
REL2 I 25/- 2A6 7/- 6L6G 6/6 5R 7/6 8010AR ...22/6
RK34 2/6 2C34 2/6 6L34 4/6 2186 9/- 8013A 10/-
RL37 3/6 2 D4A 4/- 6N7G 5/9 30 5/- 8020 6/-
SP2 4/- 2X2 4/- 6N7GT 6/- 35T 30/- 9001 4/6
SP4B 7/6 3A4 5/- 6Q7G 6/- 35 Z4 5/- 9003 5/6
SP13C 4/6 3B24 3/- 6R7G 6/- 35 Z4GT 7/- 9004 4/-
SP4 I 2/6 3E29 6R7GT 8/- 39/44 6/- 9006 4/-
SP6I 2/- (829B) 60/- 6SA7 6/- 53A 3j-
SP2I0 4/- 3Q5GT 9/- 6SC7G 5/6 58 6/- Cathode Ray
STV280/40 I 2/- 3V4 7/3 6SC7GT 6/- 59 Li- Tubes:
SU2150A ... 4/9 4AI 4/6 6SG7 5/- 71A 4/6 3BP I 25/-
T41 7/- 401 2/6 6SH7 4/6 75 b/- 5BP I 35/-
TP25 15/ - 5 U4G 5/- 6517 6/9 77 6/- 5CP1 42/6
Tr II 3/- 5Y3GT 6/- 65E5 8/- 78 7!-- 5FP7 45/-
U17 5/- 5Z3 8/6 6517G 5/9 80 E/3 VCRX258 (with
U18 6/6 5Z4G 8/- 65K7 5/3 82 8/- scanning coil)
U27 8/- 6A6 5/- 6SL7GT ... 6/6 83V 12/- 45/-
U52 5/- 6AB7 4/- 6SN7GT ... 4/6 84 8/-
UL4I 7/- 6AC7 3/- 84 12/6 Photo Tubes:
UL84 7/6 6AG5 3/6 65R7 6/6 85A1 12/- GST6 12/6
UL85 7/- 6AG7 6/- 6557 6/- 89 8/-
UU9 5/6 6A17 4/3 6SV6G 5/6 210LF Special Valves:
V2D33B ... 8/- 6AK6 7/6 6V6GT 6/- 2 IOVPT 7 pin 2/6 213145/-
V226 5/- 6AK7 8/- 6X4 5/- 217C 17/6 3A/l481 ...45/-
V248A 4/- 6AM5 5/- 6X5GT 6/- 446A . 14/- 31/170/E ...635
VMP4G 6/- 6AM6 6/3 6Y6G 80/- 705A 17/6 31192/E 637/10
VP23 3/6 6AT6 5/- 6Z4 5/6 71513 97/6 723AG 50/-
VR78 4/- 6B8 5/6 723A/B 45/- 7 I 7A 8/6 726A 27/6
VR99 13/- 6B8G 2/6 7Q7 71- 801 6/- 931A 50/-
VRI05/30 ... 7/6 6C4 3/6 7Z4 61- 803 22/6 ACT25 40/-
VRI50/30 ... 7/3 6C5 6- 802 2/6 805 30/- CV69 1 60/-
VSIIO 4/- 6C6G 4/3 902 3/- 807 AMER. 7/- K R3 45/-
VT25 8/- 6C8G 5/- 10Y 8/6 807BR 5/- V X7 I 10 I 5/-
VU39 6/ - 6E5 5/ - I 2A6 5/- 808 8/- W L4 I 7A ... I5/ -

IN STOCK including Cathode Ray Tubes and Special Valves.
I/6; orders over E3 P. & P. 'ree. C.O.D. 2'. extra. Overseas Postage extra at cost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.
Please write your requirements.
MOVING COIL ROUND HAND MICRO-
PHONE No. 13. 24in. diam. with press
switch. 12/6. P. & P. 1/-.

COSSOR DOUBLE BEAM OSCILLO-
SCOPE 339A. Fully tested and working.
LIS. Carriage 10/-.
VARIOMETERS for W/S No. 19. Fully tested
and working 12/6. P. & P. 2/6.
FERRANTI TRANSFORMERS. Oil cooled.
20/19.5 KVA. 3 phase 50 cycles. Pri. 360-380-
400-420-440 volts. Sec. 2700-2900-3100-330E/-
3500 volts. 2.1 amps. Voltage regulation by
simple switch. Pri. and sec. Weight 1,150 lb.
Price E125. Carr. at cost.
FILAMENT TRANSFORMERS. Primary
0-190-210-230-250 v., 50 c/s. Sec. I. 2.5 v. CT
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v.
CT at II amps., 4,000 v. insulation. Price
62/19/-. P. & P. 5/-. Primary 0-190-210-230-
250 v. 50 c/s. Sec. I. 10 v. CT at 4.5 amps.
2. 10 v. CT at 4.5 amps., 4,000 v. insulation,
£1/16/-. P. & P. 5/-. Primary 230 v. 50/60 c/s.
67 v/amps. Sec. I. 6.3 v. 1-6 amps. 2. 6.3 v. CT
3 amps. 3. 6.3 v. CT 3 amps. 4. 6.3 v. CT 3
amps., 61/12/-. P. & P. 5/-.
LOW RESISTANCE HEADPHONES.
Brand new, balanced armature, DLR, 7/6.
P. & P. 1/-.

TELEPHONE HANDSET. Standard G.P.O
type new, 12/-. P. & P. 1/6.
B.C. 659 TRANSMITTER/RECEIVER, fre-
quency range 27-38.9 me/s. crystal controlled
two preset channels. Together with power
unit for 6, 12 or 24 v. D.C. good condition,
1.5/10/.. Carr. 15/,
TRANS -RECEIVER No. 22. 2 inego
sycles to 8 Mc/e. Built almost exactly as
Number 19. Set much more economical in
battery consumption. Complete in fully work -
Ins condition with power pack for 12 volts,
head-ear and microphone, assembly key.
69/19/6, Carriage 15/,

NEW PRODUCT OF TAYLOR
Model I27A Pocket
size meter. Sensi-
tivity 20.000 o.p.v.
D.C. 1,000 o.p.v.
A.G.
20 ranges.
D.C. current 50/tA
to I amp.
D.C. volts 0.3 v.-
1.000 v. (25 kV. by
probe).
A.C. volts 10 v.-
1,000 v.
3 resistance ranges
from 0-20 meg-
ohms (self con-
tained). Metre
40,,A 34in. arc.
Accuracy D.C. 3%
A.C. 4% ohms 5%.
Dimensions 5} x 34 x Ilin. Weight 14 oz.
Price 610 complete with instruction manual.
test prods and clips. Leather case E1/12/- extra.

OUTPUT TRANSFORMER, in screening
can giving 9 different ratios 10 : I up to 120: 1

for battery receivers or any high resistance
pentodes used as output valves, 6/6. P. & P. 116.

DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull
LI/7/6. P. & P. 5/-.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

TRANSFORMERS. Relay supply Primary
230 v. Sec. 0-27/29/31 v. at 0.5 amp., 15/-.
P. & P. 5/-.
COMPLETE SET OF STRONG AERIAL
RODS (American). Screw -in type MP49, 50,
51, 52, 53, total length 15ft. 10ft. top diameter
0.615in., bottom diameter 0.185in., together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation
E2/10/.. Post free.
SCR 522 RECEIVERS (BC624), 100-156 Mc/s.,
including all valves, 25/-. P. & P. 5/,
H.T. CHOKES made by Bendix Radio
(U.S.A.) 3 henrys .600A D.C. 25 ohms D.C.
resistance 18 volts R.M.S. 60 cycle test 61/12/6.
P. & P. 6/..
Ditto 10 henrys 250 Amps. D.C. 90 ohms D.C.
resistance 1500 R.M S. 60 cycle test 16/6. P. & P.
3/6.
THROAT MICROPHONES T30 U.S.A. 3/6.
P. & P. 1/6.
VIBRATOR UNIT. 12 v./160 v. 35 mAmps.
Exceedingly well filtered and smoothed,
excellent for car radios. New, including one
6XSG valve and vibrator. 17/6. P. & P. 5/-.
CARBON INSET MICROPHONE, G.P.O.
type 2/6. P. & P. If-.
INSULATION TEST METER. Testing
voltage adjustable up to 6,000 v. D.C. Mains
supply 180/250 v. In wooden case E25. Carr.
10/-.
TCS RECEIVERS made by Collins of U.S.A.,
in fully guaranteed working condition. 1.5-
12 Mc/s. line-up: 1257 (I), 12SQ7 (I), 12A6
(2), 12SK7 (3), power requirements 12 volt
L.T.. 225 volts H.T. 61 1/10/-, carriage 12'6.
SPECIAL BUILT POWER PACK for the
above. 230 volt A.C. mains. including 6XSgt
valve. L3/10/-. Carriage 5/..
MARCONI CR-I00 COMMUNICATIONS
RECEIVER. 60 Kcis-30Mc/s. very good
condition £25. Carriage L1/10/0.

PERSONAL CALLERS WELCOME I
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The vA.ow
ELECTRICAL

METERS, we can supply and repair
within 7-14 days; to B,S.89: Moving
coil, moving iron, electrostatic, thermo-
couple, also multirange meters, meg-
gems, pyrometers, etc.

AUDIO EQUIPMENT, we supply
and repair: Tape recorders, amplifiers,
tuners, etc.

Write or phone:

311 EDGWARE ROAD, LON DON,W.2
Phone: PADdington 4515

P. A. MARRIOTT & CO., LTD.

Specialists in the manufacture
of Magnetic Recording Heads.

284a WATER RD., WEMBLEY,
MIDDLESEX. WEM 7493

BARGAIN OFFER
surplus

White Spot R.F. Transistors
at 4/6 each. POST FREE

Our Component Lists for 3d. Stamp
Money Back Guarantee on all Items

NEO MAIL ORDER SUPPLIES
2A MAXWELL RD., PORTSMOUTH

MALVYN ENGINEERING WORKS
Logineet., to the Radio and E lee, 001 i, I PAW, le,1

Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,

to specification.
niggle real Peoliietioo Qoanlilies

CURRIE STREET, HERTFORD, HERTS.
Telephone: Hertford 2264

MULLARD REFERENCE MANUAL

of TRANSISTOR CIRCUITS
Postage 1/- 12/6
World Radio Handbook 1961,

by Johansen. Postage 11- 16/6
Practical Auto Radio Service and

Installation, by Greenfield. Postage
11- 23/ -

Practical T.V. Trouble Shooting, by
Gernsback. Postage I/. 18/6

The Stereo Handbook by Purves
Postage 1/-. 12/6

Transistor Projects, by Gernsback.
Postage I/. 23/ -

Introduction to the C.R. Oscillo-
scope. 2nd ed. by Harley Carter.
Postage 15/ -

Coil Design and Construction
Manual, by Sinclair. Postage Ed 5/ -

Radio T.V. and Electronics Data
Book, by Babini. Postage 6d 3/6

Practical Transistor Receivers. Book
I, by Sinclair. Postage 6d 5/ -

All About Cubical Quad Atennas,
by Orr Postage 1/- 22/ -

The New Antenna Book, by A.R.R.L.
Postage 1/-. I8/ -

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET

LONDON, W.C.2 (adjoining Lisle Street

" LABORATORY OF THE AIR " it is often
called.
From its beginnings as H.M. Balloon Factory in
1905, from the days of Cody's early flying experi-
men's on Farnborough Common, it has grown
through fifty years, adding to scientific and
technical knowledge, aiding and advising the
aircraft industry and designing and testing air-
craft and equipment of many types.
Why don't YOU join the band of CRAFTSMEN
who together with the scientists and technicians
have given this Establishment a worldwide reputa-
tion?
We need :-

ELECTRONIC MECHANICS
Good prospects of houses for applicants
not living near Farnborough.
Applications to Royal Aircraft Establishment,
(Industrial Personnel), Farnborough, Hants., or
telephone Aldershot 24461, Ext. 19, for appoint-
ment.

TELETRON
TAPEJAK

The first Transis-
torized Radio Tuner,
specially designed for
use with Tape Re-
corders.
* High Serritivity.
* Twin tuned cir-

cuits.
* Pre-setting for

MW.Programmes
* Fixed tuned for

1, 500 M.
Price ES 9 0

THE TELETRON
CO. LTD.

1128, Station Rd.,
London, E.4.

SIL. 0836.

RECORDING

TAPE

BARGAINS !
SPECIAL OFFER

BRAND NEW
BOXED  EXCELLENT QUALITY
5in. 600ft. 12/6 filin. 1,200ft. 21/-
5in. 900ft. 18/- 7in, 1,200ft. 21/-
5fin. 850ft. 18/- 7in. 1,800ft. 32/6

P.P. 1/. one Tape; 1/6 two Tapes,
Money Back Guarantee. Send for Lists.

DICKINSONS of Pall Mall Ltd.
(Dept. W -W.)

11 Royal Opera Arcade, Pall Mall, S.W.1
(Behind Her Majesty's Theatre in the

Haymarket)

EXCLUSIVE
OUR OWN MAKE OF PLAYER
CASES AND CABINETS IN WAL-
NUT AND MAHOGANY. MADE
SPECIALLY TO HOUSE ANY
TRANSCRIPTION PLAYER, MO-
TOR AND PICK-UP. FROM £5.

WRITE FOR DETAILS.
ALSO -WE BUY AND SELL GOOD

HI-FI EQUIPMENT

H. C. HARRIDGE
8 Moor St., Cambridge Circus, W.1
Open Daily Except Thursday.

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 gladly be sent on request

DEPT. " W.W."

Oddie, Bradbury & Cull Ltd.,Southampton

Tel 55883 Cable,: Fasteners, Southampton

FIRM
NEAR KINGS CROSS, LONDON, HAVE

VACANCIES FOR
EXPERIENCED

ELECTRONIC ENGINEERS
They must have specialised knowledge in
amplifying equipment.
Good salary and working conditions. Write
in strict confidence to:
Box. No. 1372 c/o " Wireless World."

A. K. & L. G. SMITH LIMITED
Wholesalers and Distributors of

Electrical and Electronic Appliances,
Household, Etc.

38, Nunhead Lane, Peckham, London, S.E.15

(4)
YOU are invited to apply for
a copy of our illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS
which are renowned for their

Accuracy & Reliability

THE QUARTZ CRYSTAL CO. LTD.
Q.C.C. Works Telephones:
Wellingron Cres^.ent, I MALden 0334 & 2988
New Malden, Surrey
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TECHNICAL

TRAINING

in radio
television

and
electronics

engineering

with

'Cs

The decision is YOURS. To be a success
in your chosen career; to qualify for
the highest paid job; to control a
profitable business of your own.
ICs home -study courses put your
plans on a practical basis; teach you
theory and practice; give you the
knowledge and experience to take you,
at your own pace, to the top.

Choose the RIGHT course :

RADIO AND TELEVISION ENGINEERING
INDUSTRIAL TELEVISION
RADIO AND TELEVISION SERVICING
RADIO SERVICE AND SALES
VHF/FM ENGINEERING. ELECTRONICS

COMPUTERS AND PROGRAMMING

A.M.BRIT. I.R.E.; City and Guilds
Telecom. Technicians.

C. & G. Radio and T.V. Servicing
(R.T.E.B.).

C. & G. Radio Amateurs Certificates.

THERE ARE ICS COURSES TO MEET
YOUR NEEDS AT EVERY STAGE OF
YOUR CAREER

FILL IN AND POST THIS COUPON
TODAY

You will receive the FREE 60 -page ics
Prospectus listing examinations and
ics technical courses in radio, television
and electronics PLUS details of over 150
specialised subjects.

LEARN -AS -YOU -BUILD

Practical Radio Course

Gain a sound knowledge of Radio and
T.V. as you build YOUR OWN 4 -VALVE
T.R.F. and 5 -valve superhet radio re-
ceiver, Signal Generator and High -
quality Multimeter. At the end of the "
course you have three pieces of per-
manent and practical equipment and
a fund of personal knowledge and
skill . . . ICs Practical Radio courses
open a new world to the keen Radio
amateur.

Other ICS courses include:
MECHANICAL, MOTOR, FIRE,
CHEMICAL, ELECTRICAL AND
CIVIL ENGINEERING . . . SEL-
LING AND MANAGEMENT,
ARCHITECTURE, WOODWORK-
ING, FARMING, GARDENING,
ART, PHOTOGRAPHY.

PLEASE STATE ON COUPON SUBJECT YOU

ARE INTERESTED IN.

rINE IMO IIMN EEO MEE ME OM NENE ENE EMI MI INN IEEE ENE II= MEN EMI NMI

1 INTERNATIONAL CORRESPONDENCE SCHOOLS I

I DEPT. 223, INTERTEXT HOUSE, PARKGATE_ROAD, LONDON, S.W.II

I
I
II PLEASE SEND ME FREE BOOK ON

I I

I
NAME I

I ADDRESS
I
I

IOCCUPATION AGE

ENE 1 MIN MM ENO NM ME

PERSONAL CALLERS welcome at the 1.C.S. Information Bureau,
73, Kingsway, London, W.C.2.

1.61
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CANADA
Canada's largest Electronics specialists have vacancies for radio and electronics

technicians for duties in remote areas of Canada. Salary $7,500 per annum. Qualifica-
tions three years or more experience in installation or maintenance of communications
type equipment with special emphasis on radio relay carrier radar and data transmission
systems. Academic qualifications to City and Guilds or Higher National Certificate
desirable but applicants with extensive practical experience considered. Suitably
qualified applicants should send a résumé of their qualifications and attach a recent
passport size photograph.

Interviews will be arranged in I ondon during January 1961 for selected applicants.

Cost of transportation to Canada for personnel accepted will be borne by the
Company.

Apply to Box Number 2677 c/o " Wireless World."

DO-IT-YOURSELF TRAINING TECHNIQUE

in RAOIO & ELECTRONICS
YOU LEARN while you BUILD...

Simple ...Practical ...
Fascinating ...

ANNOUA CfSG-after c e r8 of ,IfoO, oporal Jon 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
mathematics! YOU LEARN WHILST BUILDING actual
equipment with the components and parts which we send you-
and you really have fun whilst learning I And after-
wards-you have a first-rate piece of home equipment
plus the knowledge of how it works and how it can
be serviced. THIS NEW SYSTEM brings you an
exciting new opportunity at a very moderate cost-
and there are IVO MATHEMATICS! Post the reply
coupon TODAY for FREE Brochure, to Britain'..!
Leading Radio Training Organisation.

BUILD YOUR OWN:-
 RADIO EQUIPMENT

 HI-FI INSTALLATION
 TEST EQUIPMENT

AND LEARN AS YOU DO IT

LOTS OF INSTRUCTIVE

EXPERIMENTS AT HOME !

rTo : RADIOSTRUCTOR (Dept. 106)
Reading, Berks'.

Please send Brochure without obligation to

Name. . .

Address..

(112)

No Afathematres1

ELOCK

CAPS

PLEASE

3112.62.1

RADIOSTRUCTOR
BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION

PYE LIMITED OF CAMBRIDGE
require the following staff in their Engineering
Department at Cambridge:
Ref. TDS TRANSFORMER DESIGNER to

assist with the design of a wide range
of transformers, including power
types up to 5kVA, audio and other
miscellaneous types for radio, tele-
vision and electronic applications.

Ref. CDE TELEVISION DESIGN ENGIN-
EER to work on the development of
TN receiver components, including
scan coils and line output trans-
formers. HNC standard desirable.

Ref. IT/H RADAR TECHNICIANS with a
sound knowledge of pulse techniques
for the maintenance and calibration of
nucleonic instruments. Technical
qualifications to at least O.N.C. level
and ability to work with minimum of
supervision.

Ref. DRD DESIGN DRAUGHTSMAN for
mechanical design and development
of radio receivers. Minimum quali-
fication of ONC or equivalent.
Previous electronic experience not
essential.

Applications, quoting the appropriate reference
should be addressed to the

Chief Engineer,
Pye Ltd., Cambridge
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SEMI -CONDUCTOR INVERTORS
The invertor-a device for
converting direct -current
power supplies to alternating
current without using mov-
ing parts-is receiving wide
support as a replacement for
rotating machinery. Its chief
advantages are considerable
weight -saving, higher effici-

ency, greater reliability and
less need for servicing. From

. . . taking the lead . . .

the simple invertor there
stems a range of power con-
version devices which can

revolutionise present ideas

of auxiliary power supply
systems. de Havilland are

taking the lead in the design
of these devices for use in

aeroplanes, ships and in-

dustry.

To do so, the company is

building up its team of de-
sign e rs, engineers and
draughtsmen who will be

able to call upon the already
considerable experience in

the organisation in advanced
circuit and constructional
techniques. The team will
work on the design of semi-
conductor and magnetic
amplifier pulse circuits and
high power filters and the
necessary forms of mechani-
cal construction to obtain
enough cooling with great
reliability.

The Hatfield research and de-
velopment base is in pleasant

Hertfordshire country but

near London. It has all the

facilities needed to produce
the high -efficiency equipment
which has growing markets
here and overseas.

This is an unusual opportu-
nity to join an exciting
technical activity at a stage
when its new programme is
being planned to go beyond

. semi -conductor and magnetic
amplifier pulse circuits . . .

the sizeable number of firm
orders already held. The

team needs senior men-for
example, qualified engineers

of some years' experience
-who can lead laboratory
teams on circuit design. It

needs junior men too-
draughtsmen and technicians.
There will be ample chance
to work in both the theore-

. advanced circuit
constructional techniques . . .

tical and practical aspects of
design and development and
to carry out evaluation and
proving trials on the com-
pleted equipment.

This team will be an impor-
tant one and so will the men
in it.

and

If you consider that you could
usefully work in this team,
please write to:

Ref. 776

The Personnel Manager

The de Havilland Aircraft

Company Limited

Hatfield

Herts

MLMBER COMPANY Of. THE HAWKER SIDDELEY GROUP
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TECHNICALLY TRAINED by

CS
-1

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

Opportunities in Radio Engineering and allied professions await
the I.C.S. trained man. I C 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 C. & G. Radio Amateurs

LEARN -AS -YOU -BUILD PRACTICAL RADIO COURSE
Build your own 4 -valve TRF and 5 -valve superhet radio receiver
Signal Generator and High -quality Multimeter.

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.

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

International Correspondence Schoo171
(Dept. 222P), Intertext House, Parkgate

Road, London, S.VV.I I

I NAME

ADDRESS
Block Capitals Please

...A WHOLE WORLD I
OF KNOWLEDGE for

I_ 1.6.1j
the KEEN STUDENT

TWO DEVELOPMENT ENGINEERS

required by leading manufacturers of aerials
for V.H.F. and U.H.F. bands, member of
well-known public group of companies. This
is a specialised and fascinating field of
enquiry allowing far more scope for improve-
ment on existing techniques than offered by
ordinary problems of standard circuitry.
Laboratory is adequately equipped and new
instruments will continually be acquired as
needs dictates.
Cheerful, informal atmosphere, energetic
policy, Company canteen, parking facilities.
Senior Engineer should have full technological
certificate, City and Guilds and/or Grad. Brit.
I.R.E. or better. Junior accepted at lower
qualifications. Development guided by Tech-
nical Director, M.Brit.I.R.E., S.M.I.R.E.
Salaries according to qualification and ability,
but in all cases to present-day standards.
Application in strictest confidence to Box No.
2683 c/o " Wireless World."

NATIONAL COLLEGE FOR
HEATING, VENTILATING,
REFRIGERATION AND FAN

ENGINEERING.

Intelligent men required for em-
ployment as technicians on the staff
of this College. Applicants should be
capable of maintaining and repairing
delicate instruments.

Junior technicians also required for
general workshop duties. Faci-
lities offered for further education.

Apply in writing to the

Secretary, Borough Polytechnic,
Borough Road, London, S.E.1.

RADIO TECHNICIANS
IN

CF 'IL AVIATION
Men aged 19 or over for interesting work
providing and maintaining aeronautical
telecommunications and electronic naviga-
tional aids at aerodromes and radio stations in
the U.K. Fundamental knowledge of radio or
radar with some practical experience essential;
training provided on special types of equip-
ment. Salary according to age and station,
approx. £670 at age 25 rising to £795. Prospects
of permanent pensionable posts. Good oppor-
tunities for those who obtain O.N.C. in
Elec. Eng. or certain C. and G. Certificates
for promotion to posts with maximum
salaries of £950, LI,085, £1,335. Apply to the
Ministry of Aviation (Est.5(a)/RT), Berkeley
Square House, London, W.1, or to any
Employment Exchange (quoting Order No.
Westminster 3552).

BOROUGH POLYTECHNIC

Borough Road, S.E.1.
Intelligent and reliable men or women,
with responsible experience (and prefer-
ably qualifications) in Electronics or in
Physics laboratory work required as
Senior Laboratory Technicians in the
Department of Electrical Engineering
and Physics. Other technician vacan-
cies also available for younger applicants
with limited experience.
Apply, in writing, to the Secretary,
Borough Polytechnic, Borough Rd.,
London, S.E.I, stating age. experience,
qualifications and present occupation.

ELECTRONIC DEVELOPMENT
ENGINEER

required
to lead a small team engaged in the development of
commercial communication equipment. Applicants should
have a degree or equivalent qualification and some years
experience as Project Engineers. Preferred age range:
30i35 years.
NON CONTRIBUTORY PENSION SCHEME AND LIFE

INSURANCE.
5 DAY WEEK.
EVENING INTERVIEWS ARRANGED.
Write giving details of education, qualifications and past
experiences to

PERSONNEL MANAGER
MULTITONE ELECTRIC CO. LTD.,
12/20 UNDERWOOD STREET, N.I.

RADIO AND TELEVISION DEVELOPMENT
A well known Company in the Midlands, Manufacturers

of Radio and Television Equipment, has vacancies in its Design
and Development Laboratories for experienced:-

(a) Development Engineers
(b) Television and Radio Engineers
(c) Mechanical Designers and Draughtsmen
(d) Technical Assistants

for expanding Contracts and Commercial programmes. Oppor-
tunities exist for development work on all types of Radio
Communications and colour television.

Applications stating qualifications, experience and salary
required should be addressed in confidence to the Personnel
Manager, Box No. 2489 c/o "Wireless World."
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YOU can further your career
with

CREI ADVANCED
ELECTRONICS

EDUCATION
C.R.E.I. home study courses in Electronics are the culmination of 33 years of working closely
with leading private companies and Government agencies in the United States. The result is a
modern advanced programme of education comparable in technological content to that offered
by technical colleges.

C.R.E.I. (London) as the European Division of The Capitol Radio Engineering Institute of Washing-
ton, D.C., are now able to offer these courses to you, with the same individual tuition methods
which have made our courses outstanding in the United States.

The demand for C.R.E.I.-trained men is shown by the fact that more than fifty corporations and
Government agencies in the U.S.A, have agreements with C.R.E.I. for enrolment of employees
under company sponsorship.

Specialised Courses are available in:-

Mathematics for Electronic Engineers, Automation, Radar, Servo.

C.R.E.I. have recently compiled a complete course in Nuclear Engineering Technology.

(C.R.E.I. courses have been officially approved in the United Kingdom for the purpose of part refund of fees to
members of all three Services.)

If you have had at least two years practical experience in electronics or the equivalent please

write for full particulars and detailed programmes to: Dept. W.I.

C.R.E.I. (LONDON), 132/5, SLOANE STREET, LONDON, S. W.1

Telephone. SLOane 8277/9
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BRITISH RELAY WIRELESS
AND TELEVISION LIMITED

The increasing scope of our activities has produced
vacancies in our laboratories for competent

ENGINEERS
of the following grades:-

(1) B.Sc. or H.N.C. plus endorsements, and
not less than six years' suitable experience
in communications or electronics.

(2) Qualifications similar to or approaching
the above, with experience to include
television receiver design.

(3) City and Guilds final certificate or equivalent
and not less than three years' laboratory
experience in television or communications.

Commencing salaries for grade (1) will be in the range
£1,200-£1,400, for grade (2) £1,000-£1,250, for grade
(3) £850-1950, with good prospects for advancement.

Applications which will be treated in strict con-
fidence should be sent to BRITISH RELAY WIRE-
LESS LTD., 1-7 CROFT STREET, DEPTFORD,
S.E.8, and addressed to the CHIEF RESEARCH
ENGINEER (for grade (1) appointments) or to the
GENERAL MANAGER, ENGINEERING DIVISION
for grades (2) and (3).

Make Your ofbilley PAY
UNLIMITED OPPORTUNITIES exist today for " getting on "
but only for the fully trained man. Let I.C.S. tuition develop your talents
and help you to success.
STUDY IS EASY with I.C.S. guidance. The courses are thorough.
Printed manuals, fully illustrated, make study simple and progress sure.
YOUR ROAD TO SUCCESS can start from here-today. Complete
this coupon and post it to us, for full particulars of the course which
interests you. MODERATE FEES INCLUDE ALL BOOKS.

Take the right course now. .
ADVERTISING HORTICULTURE PHOTOGRAPHY
Gen. Advertising, Retail & Complete Gardening Practical Photography
Dept. Store, Copywriting Flower & Veg. Growing P.D.A. Examination
ART MANAGEMENT
Gil & Water Colour Business Management
Commercial Illustrating Hotel Management
BUILDING Office Management RADIO, T. V. & ELECTL.
Architecture, Clerk of wk, Industrial Management Radio Servicing & Engrg.
Building Construct ion Personnel Management T.V. Servicing & Engrg.
Bricklaying, Quantity Sure. Work Study, Foremanship Radio Coustrn. (with kits)
CIVIL ENGINEERING MECHANICAL & MOTOR
IlighwayEng.,Struct.Engrg ENGINEERING
concrete Engineering Engineering Maths., Weld);

Diesel Engines and Locos.
Inspection, WIkshop Proof. WRITING FOR PROFIT
Refrigeration, Motor Mech. Short Story Writing
Running and Maintenance Free -Lance Journalism
(many other subject,) And many other subjects.
INTENSIVE COACHING for all principal exami-
nations, including C.I.S., A.C.C.A., I.C.W.A.,
B.I.M., A.M.I.Mech.E., Brit.I.R.E., I.Q.S., City &
Guilds of London Institute, R.H.S., etc.

COMMERCE
Bookkeeping, Accountancy.
Otle Training, Costing,
Secretaryship, Storekeeping
Shorthand & Typewriting
DRAUGHTSMANSHIP
Architectural, Mechanical.
Maths. & Machine Drawing
Drawing Ohm Practice
Structural Drawing
ELECTRONICS
I minstrial Electronics
Computers & Maintenane 
FARMING
Amble & Livestock
Farm Machinery Mainl,

& Poultry Keeping
Market Gardening
FIRE ENGINEERING
I.F.E. Examinations
Fire Service Promotion
GENERAL EDUCATION
Good Eng., Foreign Langs.
I.C.R.I subjects at ordinary

or advanced level

POLICE
Police Entrance Exam.

SELLING
Commercial Travellers
Sales Mangmt., Ret. Selling

Stant h2day /4e I.C.S woie!
Ir (Dept. 222R)
I Intertext House, Parkgate Rd., London, 8.W.11

I Send FREE book on

IName
Address

IOccupation 1.61

INTERNATIONAL CORRESPONDENCE SCHOOLS

DRAUGHTSMEN
We have a requirement for a large number
of Designers and Draughtsmen at all
levels experienced in:

Electronic and Computer equipment
Airframe Structures
Hydraulic Systems
Radio or Scientific Instrumentation
Struotural, Mechanical and

Electro-Mechanical devices

HOUSING ASSISTANCE MAY BE
POSSIBLE

ATTRACTIVE SALARY
PROSPECTS

Applications to be sent to:-Technical
Personnel Officer, c/o Dept. C.P.S., Eng-
lish Electric House, Strand, London,
W.C.2, quoting reference WW1399.

ENGLISH ELECTRIC AVIATION
LTD.

Guided Weapons Division
,London - Luton - Stevenage

MIDDLESEX COUNTY COUNCIL
Education Committee

TWICKENHAM TECHNICAL COLLEGE
A Course of Nine Lectures on

RECENT DEVELOPMENTS IN HIGH FIDELITY SOUND
REPRODUCTION

will be held on Monday Evenings, beginning 16th January,
The Course includes --

Systems of Audio Reproduction.
Signal Sources-Disc, Tape, Microphone, Radio.
Amplifiers.
Loudspeakers.

Lecturers: G. D. Browne (Mullard Research Laboratories)
Stanley Kelly (Consultant)
James Moir (Goodmans Industries)
D. L. A. Smith (Twickenham Technical College)

Fee 0. Os. Od.

Brochures and application forms are available from
The Principal, Twickenham Technical College, Egerton Road,
Twickenham, Middlesex Telephone: POPesgrove 6656,

1961.

FOR THE FIRST TIME IN THIS COUNTRY

THE WORLD'S FAIRY TALES
DRAMATIZED ON TAPE

Told by MELANIE SCOTT
Complete Set of 4 Reels containing 16 different stories

Price: 29/6 per 5" Reel of Four Stories

Postage: 1/6 per tape

From: H. B. TRADING CO.
60-66 Wardour Street, W.1
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THE

PEMBRIDGE

COLLEGE

OF ELECTRONICS

offers training in

RADIO

TELEVISION

AND ELECTRONICS

ATTENDING COURSE
Full-time One Year Course in Radio and Television.
College course in basic principles for prospective
servicing engineers.
Next course commences 3rd January, 1961.

This course is recognised by the Radio Trades Examina-
tion Board (R.T.E.B.) for the new Servicing Certificate
examinations.

HOME -STUDY COURSES
A. Radio and Television Servicing.

(1) Introductory course.

(2) Bask course coves ing R.T.E.B. Intermediate Radio
and Television Servicing Certificate examination.

B. Courses in Radio, Telecommunications and Mathe-
matics up to City and Guilds Telecommunication
Technicians' Final Certificate.
C. Constructional kits.

For details, write to:

The Principal, P11

THE PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford Road, London, W.2

FRE TO AMBITIOUS ENGINEERS
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative s56 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division-
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
44 NO PASS - NO FEE"
Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £25. a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today-FREE.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical

Civil Engineering,
Radio Engineering,
Automobile Eng..

Aeronautical Eng..
Production Eng.,

Building, Plastics,
Draughtsmanship,

Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M I.Mech.E.
A.M.I.C.E.

A.M.I.Prod.E.
A.M.I.M.I.
A.I.O.B.

A.F.R.Ae.S.
B.Sc.

A.M.Brit.I.R.E.
City & Guilds

Gen. Cert. of Education
Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes) 6,

(Dept. SE/22 ), 29 Wright's Lane, London, W.8 

PRACTICAL
EQUIPMENT
Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.I.R.E. City & Guilds

Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing
Practical Electronics

Electronics Engineering
Automation

INCLUDING
TOOLS!

The specialist Elec-
tronics Division of
B.I.E.T.(mcorporat-
ing E.M.I. Institutes)
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B  l ET
SCHOOL OF
ELECTRONICS

POST COUPON NOW f
I

U

U

Please send me your FREE 156 -page
"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

NAME

ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME

I
UI

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD
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MD COVENTRY

We are Britain's leading Suppliers of

TELECOMMUNICATIONS
SYSTEMS

and are developing equipment using the latest electronic techniques.

We can offer:
Absorbing work on the development of

VHF AND MICROWAVE RADIO
TRANSISTORISED CARRIER EQUIPMENT

AND DIGITAL COMPUTERS

We require

LABORATORY ENGINEERS
and

EQUIPMENT DESIGN
ENGINEERS

with University degrees, H.N.C. in electronic engineering or relevant experience.

These vacancies offer a genuine opportunity for personal and professional
advancement under ideal working conditions and with attractive salaries.

Apply:
giving details of age, experience and education to the

STAFF OFFICER

TELEPHONE WORKS

THE GENERAL ELECTRIC COMPANY
COVENTRY

UNITED KINGDOM
ATOMIC ENERGY AUTHORITY

DOUNREAY EXPERIMENTAL REACTOR
ESTA3LISi1MENT

Instrument Mechanics (Physical and Electronic) and Instrument Electricians
There are vacancies in the Instrument Department for men with experience in the
maintenance of instruments for the measurement of pressure, flow and temperature,
electronic instruments, radar and television and :or elect icians with experience in the
maintenance of temperature recorde-s and electromagneti, relays.
Applications are invited from men with experience of instruments in industry or with
appropriate experience in H.M. forces.
The rate of pay is £13.7.1.1 for a 11 hoar five day weak and there is a sunerannuai ion
scheme. Housing will be made available to married men and there is accommodation
for single men and married men await,rg l-ousirg.
Facilities are available for further (ducat on and promotion prospects are good.
Application forms and further information can be obtained from Recruitment Officer,
Dounreay E.R.E.. Thurso, Caithness, Scotland.

DIGITAL
COMPUTERS
Resulting from continued expansion in
the computer field, a number of vacan-
cies have arisen for

GRADUATE
ELECTRONIC ENGINEERS
and for

TECHNICIANS
of O.N.C. standard.

The additional staff are needed for
technical supervision and maintenance
of Digital Computer Installations.

Vacancies exist in
LONDON. BIRMINGHAM,
MANCHESTER and HULL.
Training will be provided for this
interesting work and there are oppor-
tunities for rapid promotion to positions
of responsibility. Salaries are generous
and in proportion to ability.

Please write to Personnel Manager,

THE NATIONAL CASH
REGISTER CO. LTD.

206.216 Marylebone Road,
London, N.W.I.

Kodak Limited
have a vacancy for an

Electronic
Engineer

in its Project and Design Department.
This Department is a member of the
Engineering Division where over 1,000
employees are located.

The work will cover development
design, construction assembly and
sometimes maintenance of a wide variety
of industrial electronic control equip-
ment.

Candidates should preferably hold
H.N.C. or equivalent.

The Company offer excellent employee
benefits and a career of real potential
in a go-ahead industry.

Please write for application form to

Personnel Manaqer,
Kodak Limited (Factories)
Wealdstone, Harrow, Middx.
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ELECTRONICS TECENI:IAN

required for

prototype and experimental work
on a varied range of equipment.
The man we seek will have had
a sound basic training in
electronics and some years ex-
perience in either the communi-
cations or electronic control
equipment industries. A know-
ledge of advanced radio inter-
ference measuring techniques
would assure the opportunity of
taking part in sea trials.
Applications giving details of
experience to Box No. 2790
c/o " WIRELESS WORLD."

VACANCIES FOR AES.A.m.). A.w otiVLLOaMY.NL
CRA°TSMEN IN tiOVESAMENT SmRViCa A.

CHYILTEeitiAM
Experience in one or more 01 the mllowing:-
(li Maintenance or radio uominunication receivers.
(2) Sub -assembly lay out, wiring and testing et radi,

type chassis.
13) Cabling wiring and ad,ustrnent of telephone type

equipment.
(4) Fault lading lu and maintenance 01 electroutt

apparatus.
(5) Maintenance of telepnntel or cypher machines

and associated telegraph equipment.
Bubo Pay £91918 pot weed plu. math pay mimetic°
at Interview and based on rbruty and experience ad

under:-
ORDINARY RATE 10, to 150, pe week.
SPECIAL RATE 50,- to 100,- per week.

OppOrtututies rot permanent and peuslouable lasts
Five-day week: good working conditions: single
accommodation avai table.
Apply in writing to:-

Personnel °dicer.
(ROC/ 3),

Sit. Clarence Street.
Cheltenham, Glos.

MIDLAND

INDEPENDENT TELEVISION

STUDIO CENTRE

A junior draughtsman is required
for work associated with elec-
tronic equipment (valve and tran-
sistor circuits), chassis layouts,
installation diagrams etc. Ex-
perience of Television Equipment
is not essential.

Apply in writing to:-
Chief Engineer

Alpha Television Services (B'ham)
Ltd.,

Aston Road North, Birmingham, 6

Hawker iddeley Aviation
LIMITED

GUIDED WEAPONS

A. V. ROE & CO. LIMITED

ENGINEERS
Opportunities are avarlable in a newly formed department for advanced
work on missile design. Vacancies are available as follows:-

ELECTRONIC ENGINEERS AND TECHNICIANS FOR
DESIGN WORK ON :-

Transistor Electronics
Analogue Computors

Digital Data Handling Devices
Control Systems

ELECTRO-MECHANICAL ENGINEERS AND
TECHNICIANS FOR DESIGN WORK ON :-

Mechanisms
Precision Instruments

Optical Equipment
Electro Magnetic Devices

Applications, quoting Reference No. R.49/W should be addressed to :

THE CHIEF ENGINEER,
A. V. ROE & co. LIMITED, WOODFORD AEROE ROME, CH:SHIRE

SOLA RT RON

TEST ENGINEER
is required for the Test Depart-
ment for fault finding and testing
electronic instruments to speci-
fication. In Solartron we believe
that cons'deration for the in-
dividual comes first. Our
amenities and conditions of
employment match this philo-
sophy.

(Ref.: 488,WW)
Please apply to:-

John Delfgou,
Assistant Personnel Officer,

Solartron Laboratory
Instruments Ltd.,

Queens Road,
Thames Ditton, Surrey.

MIDLAND

INDEPENDENT TELEVISION

STUDIO CENTRE

An Engineer andafi Assistant
Engineer are required at the above
Studios. The work is varied and
covers the maintenance of studio
equipment and the development of
interesting new devices (we like
transistors!) for use in connection
with Television Broadcasting.
Applicants with either studio or
design experience should write to:

Chief Engineer,
Alpha Television Services (B'ham)

Ltd.,
Aston Road North, Birmingham, 6
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So

you're
a

power
supply

designer?
Splendid. That's just what we're looking for. We need people
to design power supplies for computers. You'll have to be very
good, mind you. This is a highly specialised field and you'll
have to know about power supply design backwards. Forwards
too, of course, because that's the direction Elliotts are going -
fast! If you'd like to do an important job for Britain's liveliest
company in today's most exciting industry- here's your chance.

Drop us a line now auoting this paper, to:
The Personnel Manager, Elliott Brothers (London) Ltd.,

Elstree Way, Borehamwood, Herts.
LIILIOTT1

TECHNICAL PUBLICITY SERVICE
Applications are invited for a progressive position in the above field.

This will present an opportunity for interesting and stimulating work with excellent
prospects, in the PUBLICITY DEPARTMENT of a leading valve manufacturer
in the London area.

Candidates should be aged between 25 and 40, preferably Graduates or Qualified
Engineers, with knowledge of modern thermonic tubes or allied electronic devices.

Qualifications for the post should include:-

(a) Ability to appreciate and interpret, from a Sales angle, technical features of
valves and kindred devices for communications and other industrial equipment.

(b) Ability to write sound selling copy and technical articles on the products of
the Company.

Some knowledge of commercial practice and modern publicity techniques would
be an advantage. Commencing salary up to £1,200 per annum according to qualifi-
cations and experience.

Write to: Box No. 2888 c/o " WIRELESS WORLD."

assistant
acoustics

engineer
A major organisation in the Electrical

Engineering field has an opening for a
young man preferably between the ages
of 25/30. A good education with posses-
sion of a Degree or Higher National
Certificate in Physics and/or Radio, and
M ,thematics are essential qualifications,
and preferred candidates should have
had R.A.F. Radio or Radar experience.
It is also desirable but not essential that
candidates should have pursued an
advanced course in Acoustics.

The initial location of the post will
be in London but in due course the Unit
will move to the West Country. Full
transfer allowances would be payable on
change of location, and housing may be
available in approved cases.

A generous salary is envisaged to-
gether with Pension and Life Assurance
Benefits.

Applications, stating age, qualifica-
tions and experience to Box No. 2889
c/o " Wireless World."

VACANCIES IN GOVERNMENT SERVICE
A numbs, of vactnctes, odering good career
pro -pleas exist ior.-
RADIO OPERATORS .. MALE
CYPHER OPERATORS

I
MALE AND

TELEPRINTER OPERATORS FEMALE
Write. Living det.stis of education. quaittleations
and experience tot-
Personae Oilieer, G.C.11.Q. (3/R.C.0.1, Foreign
Odice 53 Clarence otreet, Cheltenham, Glos.

TECHNICAL
ASSISTANTS

required for interesting work on special
types of electronic valves and microwave
devices. Applicants should be studying
for an H.N.C. or degree, and should
have already reached, at least O.N.C.
standard. Previous experience in this
expanding field is not essential, as
specialised training will be given.

Please write, giving details of previous
positions and experience and quoting
TA,2 to

Personnel Officer,

M.O. Valve Co. Ltd.,
Brook Green, Hammersmith,

W.6,
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ELECTRONIC
TESTER

required
for Test and Inspection duties
on Electronic Instruments.
Candidates should have know-
ledge of Valve and Transistor
Circuits and be capable of de-
signing and making specialised
test equipment.

INSTRUMENT
SERVICE

ENGINEER
to carry out inside service on
wide and interesting range of
Electronic Instruments.
Apply in writing in first in-
stance stating salary required
to:

Messrs.
FARNELL INSTRUMENTS Ltd.,

Light Industrial Estate,
York Rd., WETHERBY

.ifiiiiiiiiiiimmiiiimmirmiimmffiffiiimiimuumumffiiiimmiiiiiiimminimiiiiiii.=

1- INTERNATIONAL COMPUTORS AND
=

, .
TABULATORS LTD.

Hollerith & Powers Samas
Accounting Machines

a

a
a

a

Electronic Engineers are required to
specialize, after training, on Electronic
Calculators and Computors installed, or
to be installed in Greater London,
Midlands and North West England
areas.

The following training and experience
is required:-
I. Experience in the maintenance and
servicing of Electronic equipment (Pulse
Techniques) either in Industry or
H.M. Forces on Radar; in addition the
ability to handle bench tcols and
instruments, with an appreciation of the
effect of electrical circuits on complex
mechanisms.
2. Qualifications

H.N.C. (Electrical or Electronics) or
O.N.C. (Electrical) or at least two years'
study for the City and Guilds Certificate
in Telecommunications. (Advanced
G.C.E. in Maths and Physics, with
experience on Radar in H.M. Forces
will also be considered.)
These are staff vacancies which offer:-

(a) An attractive career
(b) Retirement benefits
(c) An excellent Sick Pay Scheme
(d) Three weeks' holiday after five

years.
Applicants who have this training and
experience and who are aged 24-32 years
are invited to write to:-

The Principal,
Field Engineering Personnel Section,
I.C.T. Ltd., S/II Holborn Bars, E.C.I.

(Ref.-W.W.)

1111111111111111111111111111111111111111111Ni

THE M-0 VALVE CO. LTD.
HAVE VACANCIES

FOR VA7.10US LEVELS OF TECHNICAL STAFF
in the following fields:

1. Development Engineering
2. Microwave Engineering
3. Applications Engineering
4. Circuit Engineering
5. Methods & Design Engineering

APPLICATIONS are invited from Graduates and Qualified Engineers, aged
between 23 and 35, preferably with experience in the electronics and as.mciated
fields. Salary will be appropriate to the qualifications and experience of the
candidate, and prospects for advancement will be excellent.

Write to:- Personnel Manager,
M -O VALVE CO., LTD., BROOK GREEN, LONDON, W.6.

quoting reference DE/PM/60.

Strictest confidence will be observed.

UNITED KINGDOM ATOMIC ENERGY AUTHORITY

PRODUCTION GROUP

INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment and or industrial
instrumentation for fault diagnosis, repair and calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training Courses in Specialised Techniques
are provided for successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

Applications to:
Works Labour Manager, Windscale and Calder Works, Sella field,

Seascale, Cumberland
or

Works Labour Manager, Chapelcross Works, Annan,
Dumfriesshire, Scotland.

11111111111111111MIIII11111111111111111111111111101111111111111MIIM111111111111111111111119WillIIIR:
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AUTOMATIC TELEPHONE

& ELECTRIC COMPANY LIMITED
LIVERPOOL

ASSISTANT EDITOR
for TECHNICAL HOUSE JOURNAL

Applications are invited for the post of ASSISTANT EDITOR of the " A.T.E. JOURNAL."
Tnis Journal is primarily concerned with tele communication engineering, with increasing
emphasis on advanced electronic circuitry techniques.

Applicants should possess appropriate academic or professional qualifications, and have had
several years experience in technical journalism.

The initial salary envisaged is in the range f1,00041,400, and assistance with removal and
housing would be given if necessary.

Applications, giving full details of age, qualifications and experience should be addressed to:

PERSONNEL MANAGER,

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD.,
Strowger Works, Liverpool, 7.

           0    411*  
Senior Engineer
required to take charge of the Design Section of

the Components Laboratory dealini with

TRANSISTOR I.F. TRANSFORMERS
This is a senior appointment and offers ample scope to

an engineer who has considerable aptitude for original
design work.

This new appointment presents unusual opportunities
for advancement. Technical Library facilities.                 

Plessey

Please reply, giving

full details to The
Personnel Manager.

The Plessey Company

Limited, Vicarage

Lane, Ilford, Essex,

quoting Ref. 6952.

      AO
ASSISTANT TO THE CHIEF ENGINEER

PAINTON & CO. LTD.
Manufacturers of high quality components for the
Electronics Industry, are expanding their
activities and wish to appoint an Assistant to the
Chief Engineer. Applicants must be graduates
in Physics or Electrical Engineering, have experi
ence in the design and development of Electronic
Components and be able to carry executive
authority. This is a staff appointment with
superannuation scheme. Applications to the
Personnel Officer, KingsthOrpe, Northampton.

PROTOTYPE ELECTRONIC
WI REM EN capable of developing new
wiring layouts rom Designers sketches. willing
to do a small amount o metalwork. Five day
week, Canteen, Superannuation. Please write
to the:- Personnel Officer,

HILGER & WATTS LTD.,
98, St. Pancras Way,

London, N.W.I.
quoting Ref. No. H 39.

RADIO and T.V. ENGINEERS
for

AMERICA
Ten engineers with four to six
years' experience in radio and/or
TV design and development are
required by an American client.
Applicants, who must be of British
birth, will be interviewed in London
in the near future. Salaries open to
negotiation. Send comprehensive
details to

Engineering and Scientific
Advisers Ltd.,

30 Spring Gardens,
Manchester 2.

PHILIPS ELECTRICAL LIMITED
Medical X -Ray Division,

45 Nightingale Lane, Balham,
S.W.12.

TEST ROOM ENGINEER
required for X-ray and Electro
Medical apparatus. Apr licants must
be capable of carrying out final
test and inspection. A minimum
qualification of O.N.C. (electrical)
is desirable or applicants with
previous experience would be con-
sidered. Write giving full details
to the Personnel Officer at the above
address.

JANUARY, 1961

MORSE CODE TRAINING
Get your Radio Operator's

Licence the easy way!
IIIIIIIIIIII CANDLER has taught MORSE

CODE by correspondence for
50 years.
On Land, Sea and in the Air and
in every Continent, you will find
first-class Radio Operators who have
learnt their profession or excelled as
Amateurs the CANDLER WAY.
Wra. for the Candler " Book of
Facts " without ohlwatton and see for
yourself how fasonatzne the Candler
Method of ,eaching the Morse Code
can prove. You may it you Listt pay
as vou 'earn.

CANDLER SYSTEM CO.
(SSW) Stu ALANGDON kW., LONDON, W.8
Candler System Co , Denver, Colorado, U.S.A.

AIRCRAFT
RADAR/RADIO

FITTERS

required for servicing Varsity
Aircraft. Applications invited
from ex Regular R.A.F. and
F.A.A. personnel with recent
service experience.

Apply: Personnel Manager,
Western Airways Ltd.,
Weston Airport, Som.

A FIRST CLASS JOB IN THE G.P.O.
Men between the ages of 20-05 are required to work
lu Central London on metalling and mointaining tele
phone apparatus and tram...I-stun equipment. Older
rrem, up to the age of 45. will be accepted, if they have
the expertnor which Is particularly suitable.
Commencing pay is £9 I.6t per week rising to £12 2s.
Men who show ability to progress, will be given every
opportunity to qualify for Technical Officer posts on
which the salary is 0100 a year rising to £025. Further
promotion is available.
Apply in writing stating age and experience to:-

Chia! Regional Engineer ate!. Si BEAM%
London Telecommun,cations Bemou,

Waterloo Bridge Rouse,
Water loo Road,
London. S.E.1.

INDEPENDENT TELEVISION
NEWS LIMITED

REQUIRES

TELEVISION OPERATOR/ENGINEERS

To operate electronic equipment during
transmission and act as Engineers
out side transmission periods, construct-
ing and maintaining equipment with
the minimum of supervision. Sound
knowledge of electronic theory with
good practical experience required.
Development Engineers in radio or
elemonics could be suitable. Salary
f1,292 per annum. Pension scheme.
Apply to Secretary, I.T.N., Tele-
vision House, Kingsway, W.C.2.
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SOUTHERN RADIO'S

WIRELESS BARGAINS

TEST METERS. POR-
TABLE. 3,1 x 31 x 2iin.
D/C. 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.
NEW AND TESTED.
12/6 each plus 2/- P. & P.
SPECIAL QUANTITY
PRICES: 12 for E7. Car-
riage paid U.K. (ex. sea
routes).
METERS. 30-0-30 and 3-0-3 volts combined
ranges with prods, 15/-.
ATTACHMENTS for "38" TRANSMIT-
TER -RECEIVERS Mark II.
HEADPHONES 15/6 per pair; THROAT MICRO-
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS.
No. 1 2/9, No. 2 5/3; WEBBING 4/-; 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.
RECORDING BLANKS. Brand new Ready
for cutting. 13in. 6/- each or 15 complete in
metal case, 64.
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.
LUFBRA HOLE CUTTERS. Adjustable fin.
to 3,,=i n. For Metal, Plastics. etc., 7/-.
MAGNETS. Strong Bar type, 2 x fin., 1/6 each.
MORSE TAPPERS. Midget type 2/9; Standa-d
3/6; Heavy type on base, 5/6. ALL BRAND NEW.
MORSE PRACTICE SET. TAPPER with
BUZZER on base. Complete with battery, 12/6.
BRAND NEW.
PACKARD-BELL AMPLIFIERS. Complete.
BRAND NEW, with valves. relay, etc., etc., 17/6
each.
TRANSMITTER -RECEIVERS. Type 18. Mark
Ill. ALL BRAND NEW COMPLETE with 6 valves
in carrying case. E4,176. Ca -r. pa.d.
ATTACHMENTS for "18" TRANSMITTER-
RECEIr ERS Mark III.
HEADPHONES 15/6 per pair. HAND MICRO-
PHONES 4 a.. 12/6; AERIALS 5/9; MORSE KEY
6/6; VALVES. ARPI2 4/f, 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.
R.I09 RECEIVERS. SHORTWAVE 1.8 to 8.5
me/s. Complete with six valves. Vibrator pack
for 6 volts. Built-in speaker. In metal case. 65.
BOMBSIGHT COMPUTERS. Recent pur-
chase, ex-R.A.F. Ideal for experimenters. A
wealth of gears, motors, blowers, etc. etc.
63/12/6 carriage paid.
QUARTZ CRYSTALS. TYPES F.T. 241/F.T.243.
2 -pin, fin. space. Frequencies (F.T.243) 5,700 kc/s
to 8.650 kc/s. (F.T.241) 20 Mc/s to 38.9 Mc,'s
(54th and 72 rid harmonics). 4/6 each.
BRAND NEW. TWELVE ASSORTED
CRYSTALS 45/, BRAND NEW. HOLDERS
FOR BOTH TYPES 1/3. Customers ordering
12 crystals can be supplied with lists of frequen-
cies or their choice.
CRYSTAL CASES. FT -241/243 types. 10/6
per dozen.
STAR IDENTIFIERS. Type 1.A -N. covers
both hemispheres. 5/6.
COMMAND RECEIVERS. B.C. 454 3-6 Mc/s.
B.C. 455 6-9 Mcis. Complete with 6 valves.
New condition. 47/6 each.
DYNAMOTORS FOR ABOVE. 28 volts.
15/-.
VISUAL INDICATORS (I0Q/4). Type 3.
With 2 meter movements and two neons. New
in cover. 12/- each.
TRANSPARENT MAP CASES. Plastic I4in
x IOfin. Ideal for Maps, Display, etc., 5/6.
Post or care extra. Full list Radio Books, etc., 3d

SOUTHERN RADIO SUPPLY, LTD.
11 LITTLE NEWPORT STREET,

LONDON, W.C.2. GERrard 6653

ONDON CENT -RA
RADIO STORES

/LIME SWITCHES, VENEER. 8 -day clockwork,,
no v. I A. Thoroughly reconditioned and guaranteed.
32.8 including post and packing.
10 -WAY PRESS BUTTON INTER-COM TELE-
PHONES, in Bakelite Case with junctior. box. Thor
oughly overhauled. Guaranteed. 881151-.
DESK PHONES. Complete with Hand Set and Dial
0.9 in Bakelite Case 03,12/6.
PROTECTION LAMPS. Pre -focus 100 , 300 w. In
new condition. 9.6.
5.25 P.H.F. RECEIVERS In metal case. Weight
37 lbs. Size approx. 213 x 9 x Clix,. 57/6.
AVO UNIVERSAL TEST METERS. Reconditioned.
as new. In perfect working order. Model 2, 09/9/-.
C.R. VISION UNITS complete with VeR07 Size
approx. 211 x 9 x filin, In metal case. 37/8.
HIGH-SPEED ELECTRO-MAGNETIC COUNTER..
Et -Govt. 0-9.999 25/50 v. D.C. Size 4 x 1 x tin.
Single coil 2.240(3 or single coil 5000 18/6.
VARNER TIME SWITCHES. For switching on/oft
iighting and power. Reconditioned as new. In
ironcl id cases. 10 amp.. Me; 15 amp., E15/-: 20 amp..

TELEPHONE DIALS. 0-9. Suitable for inter -office
sod factory installation. 17/8.
1-04M P.M. SPEAKERS. In good working order,
loin. 27/6; Bin. 9/6; bin 96; Sin. 1316-
31in. P.M. SPEAKERS. :11. 17,8.
SYNCHRONOUS VIBRATORS. 2 v. 7 pin. 3/6.
F.LE3TRICITY SLOT METERS. III. in slot.) for A.0
mane. Fixed tariff to you, requirements. Suitable
(or hotels. etc. In A.. 940., 15 A.. 94, 20 A., 1041-.
Other amperages available. Reconditioned as new
lUARTERLY ELECTRIC CHECK METERS. Re
conditioned as new 10 A. 41/6: 13 A., 52/8: A.
5718. Other amperage4 available.
HIGH RESISTANCE EARPIECES. Double with 3ft.
,ength of cord. 10.6 Pair.
JALANCED ARMATURE HEADPHONES, with throat
mikes, 9/6.
ki3ORTED RESISTANCES. Accuracy ±5%. 5/6
per 100.
17EC4OMETERS. 0.3,300, 85,-, new and boxed.
LIROAP MICROPHONES. 31- each.
SOUND -POWERED HAND SETS. 17/8.

All prices include carriage

23 LISLE ST. (GER 2969 LONDON, W.C.2

osed Thursday 1 o.m. Olen all da Sa'urda,

CLEAN AND SILENT

D.C. to A.C.
UP TO 100 WATTS

WITH THE

FELGATE ELECTRONIC
INVERTER MK II

FROM 210/250 VOLTS D.C.
NO MOVING PARTS

FREQUENCY CONTROL
Manufacture. by

McCARTHY
RADIO AND ELECTRONICS

LIMITED
STUDLAND HALL, sTUDLAND STREET,

LONDON, W.6.

EDDY'S (NOTTM) LTD
112 ALFRETON ROAD, NOTTINGHAM

GUARANTEED NEW OR SURPLUS

VALVES BY RETURN OF POST
CY3I 12/6 EZ81 ... 6/9 3D6 4/11
DAF91 4/9 GT1 C ... 6/11 3C 5GT 8/6
DAF96 6/11 MUI4 7/- 3S4 5/11
DF91 ... 3/11 KT33C ... 6/6 3V4 ... 6/9DF96 /1
DK9I ... 5/61 PCC89 7/3 5R4G 9/6
DK96 6/11 PCF80 7/3 5Y3G ... 5/9
DL96 6/11 PCF82 7/6 5Z4G ... 7/6
DM70 7/6 PCL82 ...7/6 5Z4M I 1/-
EABC80 7/6 PEN25... 4/6 6A7 ...10/-
EAF42... 8/6 PEN36C 8/- 6AG5 4/-
EB34 ... 1/3 PEN46... 5/6 6AQS 6/-
EB41 ... 6/11 PL36 10/9 6AT6 7/-
EB9 I ... 3/6 PL8I 9/- 6B8G ... 2/11
EBC41 ... 7/6 PL82 7/- 6BA6 5/11
ECC35 ... 6/9 PL83 7/- 6816 ... 5/11
ECC8 I ... 5/3 PL84 9/6 6C4 3/6
ECC82 5/11 PY80 7/- 6C6 4/9
ECC83 6/6 PY8I 6/3 6F6M 7/-
ECC84... 8/3 PY82 6/3 6F33 6/9
ECC65... 7/11 PY83 ... 7/3 615G 2/9
ECH42 7/11 TY86F... 11/6 615GT 3/9
ECL80 7/- U25 ... 12/6 615M 4/3
ECL82 I0/- UBC4I 7/3 6K7G I/11
EF36 3/- UCH42 7/9 6K8G 5/3
EF37 ... 7/11 UF41 ... 7/9 6Q7G 5/9
EF42 7/6 UF42 6/3 6SA7M 5/9
EF50 1/9 UL4I 7/3 6SG7M 4/9
EF80 5/- UY4I 6/- 6U4GT 10/6
EF86 9/9 UY85 6/3 6V6GT 6/-
EF89 7/- VT52(4-pin) 6V6G... 4/11
EF91 3/6 2/6 12A6 5/3
EF92 4/6 V R 150/30 5/6 12AT6 7/6
EL4I ... 7/3 A7GT 11/9 25L6GT 8/11
EL42 9/3 CSGT... 9/9 35L6GT 8/11
EL84 6/6 D5 ... 7/6 954 1/6
EL85 ... 10/6 L4 ... 3/6 955 3/6
EF9I 3/6 NSGT 9/9 956 2/6
EY51 ... 7/11 R5 5/6 9001 3/11
EY86 ... 7/9 S5 ... 4/9 9004 3/11
EZ80 6/- T4 ... 3/11 9006 3/11

CAR RADIO KITS. 7 Transistors. Long and
Medium, 2 watts output. R.F. stage and auto.
gain control, 104 gns. P. & P. 5/-. 6 or 12 v.
(state which), supplied with full instructions.
Size 7I x 7+ x 2+in. Speaker extra 17/11.
GUITAR PICK-UPS. Super Hi-Fi non -acousti-
cal, universal fitting, High Output. Complete
with lean' and plug. Full and easy instructions,
49/11. P. & P 2/6.

NIFE ACCUMULATORS. 1.25 v. Size:
3 x 23 x /in. 7 amp. hrs. Weight 13 cas.
1/11 each. P. & P. 1/6 one only, add 9d. per cell.
DYNAMOTORS. 200 v. D.C. to 12 v. D.C.
deal for train sets, etc., 19/11. P. & P. 2/6.
POCKET RADIO. 2 Transistors with miniature
speaker, 2 wavebands, Complete with all parts,
wiring diagram and full instructions, 27/6. Bat-
teries 1/.. P. & P. 1/6.

RECTIFIER/STABILISER. 1.4 volt valves.
Midget 3... Post 6d.
VIERATORS. 12 vet 4 -pin, 4/11. Post 1/-.

TRANSISTC RS. Red fpot 3/6. White Spot,
4/11. Post Ed.

HANCMIKES. Carbon, 7/11. Post 1/9.

7,000 mfd. CONDENSERS. 3 volt working,
1/6. Post Sd

VALVE FILAMENT TESTER. Pocket size,
battery operated, checks valves, circuit contin-
uity, pilot lamps, etc., fully guaranteed, 30/ -
complete. P. & P. 2/6.

ALL ABOVE ARE NEW AND GUARAN-
TEED.

All parcel, insured against damage in transit 'or
only 6d extra per order All un.nsured parcels
at tstomer-1 r sk Postage and Pack.ng 6d. per
valve extra C.W.O. or C.O.D. only. C.O.D.
charge 3/- extra.

S.A.E. with enquiries.
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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 8403
Please send all enquiries, correspondence and Mail Orders to Head Office

AUDIO FREQUENCY EQUIPMENT
B.S.R. TYPE LO -50 Beat Frequency Oscillators. Fre-
quency Range 0.16,000 es; output .5 watt.; calibration
accuracy 1%. Distortion better than Two -dial
differential tuning. Mains operation. Output Im-
pedance 6000. Output Voltage 201/, open circuit.
Y. A P. 15/.. £30 0 0

B.S.R. TYPE LO -800/3 OSCILLATOR. Frequency Range
0-50,000 c/s; output 5 watts max. Calibration Accuracy
±1%. Two -dial differential tuning. Outlets available:
Direct Transformer outpost 150. 10000 and 50000,
6000 attenuated loaded or unloaded output and .60
output. Stepped Attenuator 0.100 db. Mains operation.
£30. P. at P. 30,-.

P1JRZEHILL H -C OSCILLATORS: four ranges 40 to
10,000 as; output 0.5 watts; output voltage 25V for
6d40; Impedance 10, 600 and 5,0000. Maim
operation. £25. P.P. 131-.

FURZEHILL No. 1 BEAT FREQUENCY OSCILLATOR.
0-10,000 c/s.; Output 2 watts into 10 or 60de. Mains
operation. P.P. 1.11, : £22 10 0

HEWLETT PACKARD MODEL 200A. Resistance tuned
Oscillator with a frequency range of 35 to 33,000 c/s
in three ranges. Max. output 1 watt into 500 ohms
with distortion not exceeding 0.5%. Output Is nut
metered. Powre Supplies 115 V. A.C. PRICE, P.P.

£28 0 0
HEWLETT PACKARD MODEL 205AG.
Resistance Tuned Oscillator with a frequency range of

c/s. to 20 kc,s. in three bands. Output 5 watts into
50. 200, 600 and 5.000 ohms with distortion not exceeding
1%. Output Meter; Input Meter. Calibrated Attenuator.
PRICE £35 0 0
Packing and .arriage £1 0 0

MARCONI TF-195L BEAT FREQUENCY OSCILLATORS.
Frequency Range 0-40,000 cis. Output 2 watts into 600
and 250012. Calibration Accuracy t2% ±2 c/s. Mains
operation. P.P. 201-. £415 0 0

MARCONI TF-885A VIDEO OSCILLATOR
Frequency 25 co. to 5 Mc/e. sinewave and 30 c/a. to 160
kc e. equarewave output. Max. output 1W/1,000171
sinewave, and 32V peak/1,004H equarewave. 11 -step
attenuator calibrated in Volta and dB. 100/125 and
2o012,, v. A.C. Mains operation. P.Y. 25/, £150

GENERAL RADIO TYPE 700A WIDE RANGE BEAT
FREQUENCY OSCILLATOR. Range 50 ci 8. to 5 mica.
in two ranges; Incremental frequency control. Output
Impedance 3.5000. P.P. 201- £70 0 0

DA WE INSTRUMENTS TYPE 400C WIDE RANGE
RESISTANCE TUNED OSCILLATOR. Frequency Range
.1 to 1000 c, . in two ranges. Accuracy f 3% from 1
to 1000 cis and ± 10% from .1 to 1 co. Output 100m W.
into 10,000 balanced. Total Harmonic Distortion 3%.
Monitoring lin. Gamed.° Ray rum. Y.P. 13/, £70

MARCONI TF-142E DISTORTION FACTOR METERS.
Fundamental Frequency Range 100-8,000 c/s.; Duitortion
Factor Range 5% and 50%. First reading at .05%.
Impedance 6030. Power Supplies 200-250V. Mains.
operation. P.P.20/-. £65 0 0

DAWE INSTRUMENT TYPE 700A DISTORTION FAC-
TOR METER. Frequency range 100 to 8,000 tie. on
fundamentals; Distortion range .1 to 50% with an
accuracy of 10%. Input impedance 6000. Sensitivity
1 mill iwatt. Maim operation. Y.P. 20/... £60 0 0

R.C.A. TYPE WC NOISE AND DISTORTION METER.
Direct measurements of Noise level from 0 to -75 51.13.
and measurements of Distortion from 0.3 to 100% when
aced with a low distortion Oscillator Frequency Range
from 0 to 40,000 c/s. P. a P. 20/. £55 0 0

WAYNE KERR TYPE A201 WAVEFORM ANALYZER.
Fremeney range 20 c/a to 20 acts in two bands. Input
voltage 80 my to 25 V approx. Input attenuator.
Harmonic measurements range from -65 to +1 db.
Mains operation. P.P. 15/- £110 0 0

CT49 ABSORPTION AUDIO FRQUENCEY METERS.
Variable Capacitor tuned L -C Resonant Circuit. Detector
and Valve Voltmeter Stage. Microammeter resonance
Indicator. Range 450 c/s. to 22.0 keg,. in four directly
calibrated bands. Power requhed: dry batteries 1.6 V.
and 22.5 V. P.P. 15/-. £22 0 0

OSCILLOSCOPES
COSSOR DOUBLE BEAM Type 339 £30 0 0

DUMONT SINGLE BEAM Type 188, Sin. Tube, Time
Base up to 30 kola.. 113 V. operation £25 0 0

DUMONT SINGLE BEAM Type 241, as above
£25 0 0

DUMONT SINGLE BEAM Type 208, 5in. tube. Time
Base up to 50 ko's £30 0 0

AIRMEC Type 830 SINGLE BEAM. Time Base range
.05 aec. to 1.5psec. triggered or free -running. Fre-
quency 'venerate 30 c/s. to 20 mcls. on low gain and
up to 1 encis. on high gain. Adjustable E.H.T. Voltage.
Mains operation £110 0 0

AIRMEC TYPE 723 SINGLE BEAM. Time Base Insec.
to .5 millisec sweep, triggered or free -running. Ampli-
fier Frequency Response D.C. to 5 moo. for sensitivity
of 200 mV/cm. and 30 c/s. to 30 kola for sensitivity
of 20 mV/cm. Automatic brilliance control. Adjust-
able EHT Voltage. Maim operation.... £75 0 0

COSSOR TYPE 1035 DOUBLE BEAM. Time Base
16neee. to 150 mill;sec. triggered or free running.
VI Amplifier gain 3 to 3,000, with frequency response
up to 7.0 mole. for low gain and up to 60 kcia. for high
gain. Y2 Amplifier directly calibrated in Volts.

£100 0 0
EMI TYPE 3794TA HIGH SPEED WAVEFORM VIEW-

ING 030LLLO3COPE. Time Base 1.3µsec to 30 nalsec.
triggered or free running. " Y " amplifier provides
sensitivity of 2 to 120 mm/V. Time rise .07usee.
Fre mency response D.C. to 5 mcqi for 2.5 db down.
Time measurements range attsec. with an accuracy
of ±2%. Voltage measurements range 0-300 V.
D.C. or R.M.S. in six ranges, with accuracy of ±3%
F.S.D. Mounted on a trolley, with mains power supply
unit. P.P. 501- £90 0 0

TS-239/UP HIGH SPEED OSCILLOSCOPE. Single
Beam. Sinewave observable 10 co. to 6 me/s. Mini-
mum rise time .08psec. Sweep time .5/..tsec. to 60,000
tae 'c. triggered or free -running. Calibrating Voltage
.1 to IV peak. Brightness modulated timing marks of
.2-111-100-500mee. Sensitivity .1 to 100 V. for an
image size of .6in. Illuminated graticule with adjust -
ante °rightness. 115 V. operation. Come etc with
accessory cables and probe £18) 0 0

R.C.A. TYPE 327A SINGLE BEAM gin. OSCILLOSCOPE.
Time Base Range I Os. to 50 kc/s. Sensitivity .1 to
100 V. per 6in. deflection. Identical " X " and " Y "
Amplifiere. Push-button " X " and " Y " Attenua-
tore. DC Voltmeter for Voltage measurements. This
mcilloecope is especially suitable for demonstration

1d5 0 0PUrPONCS

TS-34/AP PORTABLE OSCILLOSCOPE. 21n. Cathode
Ray Tube magnified to 3in. Field. Time Bose II> to
60.000 co. free running and 5, 50 and 25:4±sec. angle
stroke sweep. lusec. internal calibrating pules. Input
.1 to I V. for lin. deflection max. 115 V. A.C. opera-
tion. Complete with cables and probe

. £50 0 0
Packing and carriage £1 per instrument.

"MEASUREMENTS CORPORATION "
TYPE 84 " STAN DARD " SIGNAL

GENERATOR

Range: 300-1.000 Mc/s. Direct Calibration.

Accuracy: 0.6%.
Output Level: 0.IµV-100 mV. continuously variable.
Internal Modulation:-

Sinewave-30% Max. at 400. 1,000 arid 2,500 c/s.
Pulee-1 to 50µsec., width delay variable from 0 to
50usec., p.r.r. 60 to 100,000 cis.

Output Impedance -50 otune.
Percentage Modulation Meter.
PRICE, in as new condition, tested before despatch and
fully guaranteed £220 0 0
Packing and carriage Y2 o 0

HETERODYNE WAVEMETERS
TS -173 Heterodyne Crystal Controlled Frequency Meters,
range 91/ to 450 Mrs. Individual Calibration Books with
numeroue crystal check points. Accuracy .005."
nominal and .01% interpolation. Power required: dry
batteries 6 V. and 135 V. PRICE £120 0 0

MARCONI TYPE TF-783 PRECISION HETERODYNE
WAVENIETER. Range 3 to 15 Mein. on fundamentals,
extendible to at least 30 Me/s. by using harmonics. Ac-
curacy better than .005./0. Crystal Reference Oscillator
giving check points every 20 and 200 kcis. Direct
calibration with linear interpolation. Power supplies
230 V. mains. PRICE £75 0 0

ALSO BC -221 and LM14 FREQUENCY METERS.
Prices and details on application.

"HI VOLT" TYPE 1.05PUB HIGH FREQUENCY HIGH
Vt..LTAGE PO WER 0UPPLY UNIT. This unit will pro-
vide H.F. voltage continuously variable from 0 to 39k V.
Maim operation. P.P. 25 26b 0 0

PEN RECORDERS
EVERSHED PORTABLE RECORDING VOLT-
METERS.

150V D.C. 31n. chart, clockwork chart drive, two speed,
and gin. per minute £30 0 0

IOmV. D.C., ditto £30 0 0
150mV. D.C.. ditto £30 0 0
EVERSHED SWITCHBOARD PATTERN RECORD-
ING MILLIAMMETERS

Single Pen 2.5-0-2.5mA. D.C. Centre zero, electric chart
drive. 230 V. A.C. at 3in. per minute. Sim chart.

£45 0 0
Single Pen 5mA D.C. Electric chart drive 230V. A.C.,
12in. per minute, 6in. chart width; fully rebuilt and
guaranteed £50 0 0
Single Pen 1 mA. D.C., otherwise as above £53 10 0
dingle Pen lmA or 5mA Range. fitted with " operation "
pen to mark the beginning and end of an event, the
magnitude of which is recorded by other pen. Operation
pen is energised from an Internal transformer by shorting
the external leads. Fully rebuilt and guaranteed.

1mA. Range £58 10 0
SniA. Range £55 0 0

Twin Pen 5mA. D.O. Electric chart drive 230V. A.C.
Chart speed lin. per minute, 61a chart width, fully
overhauled and guaranteed £65 0 0
Ditto lmA. D.0 £72 0 0
ELLIOTT SINGLE PEN SWITCHBOARD PATTERN
RECO R DING MILLIAMMET EMS

Single Pen 6mA D.C. Electric chart drive 230V. A.C.,
iiin. chart width. speed Sm. per minute. £45 0 0

Ditto lmA. D.C. R48 10 0

CAMBRIDGE 4 -decade WHEATSTONE BRIDGES.
1.0.10.100-101100 decodes; Ratio Ants 1-10-100-1000 0.
Built-in suspension Galvanometer and Battery and
Galvanometer Keys. PP. 15/ £50 0 0

MARCONI TYPE TF-SS8A CIRCUIT MAGNIFICATION
METER. Frequency Range 15 to 170 incl. in four
ranges Y2%. Magnification Range 60 to 1,200 in three
ranges. Tuning Capacitor 12 to 8514.4F with Vernier
Tuning Dial. P.P. 20/-. £130 0 0

B.T.H. " X " BAND PERFORMANCE
TESTING RESONATOR (ECHO BOX)
Directly calibrated fre-
quency dia., graduated
from 9.170 to 9,470 Mc's.
Graduated Attenuator;
Idicroammeter Reson-
ance Indicator; com-
plete with R.F. Cable
and Waveguide Adaptor.
PRICE .. £32 0 0
P. and carp. 15 0

ALL THE ABOVE EQUIPMENT IS FULLY OVERHAULED TO MANUFACTURERS SPECIFICATION AND FULLY
GUARANTEED FOR SIX MONTHS FROM THE DATE OF PURCHASE.
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V.H.P. RECEIVER UNITS BC -624
(part of SCR -522 Transmitter -Receiver)

4 Crystal controlled
channel. 100.158 Mole.
(3.0-1.93 metres). Valves
9003 R.F. stage; 9003
Mixer; Three I.F. stages
12007; Det/AVC/Audio
12C8; Second Audio
12J5GT: Oscillator
2AH7GT, Harmonic
Generator 9002; Har-

monic Amplifier 9003; Audio Squelch -other section of
12A11 -70T. High and Low Impedance output.
PRICE complete with valves, with description and
circuit diagram, but without squelch relay 251-, PP
5/-. PRICE, chassis only, leas valves 716, p.p. 3/6.

ALSO LIMITED QUANTITY ONLY:

TRANSMITTER UNITS BC -625
(part of SCR -522 Radio Set)

Valves: Speech Amplifier 6687; Push -Pull Modulator
(two 12A6); Oscillator 6060; let Harmonic Ampl. 12A6;
2nd Harmonic Ampl. 832; Power Ampl. 832. Output
8 watts.
PRICE, complete with valves, description ant circuit
diagram P.P. 5/, 22/6
Price, chassis only, less valves P.P. 316 7/6Descriptions and circuits available at 8d each.

RATCHET MOTORS, 12 v
1 Amp. (Impulse Motora) 5.75

ohms 316 each
Packing and postage 1/6

D.C. SOLENOIDS
Type 700-28 Push -Pull Type, 24-28V, 1 Amp, holding

force 12 lbs.; stroke 5/161n. Flange Mounting; Dimen.
glens: 21in. high x 94.n. x 21n 6/6. P.P. 21-.

Type 137 Push -Pull Type; 26V. 12 Amps; Holding Force
approx. 90 lbs.; Stroke (in.; Dimensions 34in. high x
20n. x 2011. 816, P.P. 2/-

Type 768-21, Pull Type, 28V. 17.5 Amps; Holding Force
approx. 50Ibs.; Stroke fin. Dimensions 3in. high x
20n. x 21in. Flange Mounted 8/6, p.p. 21-.

VENNER 8 -day clockwork time switches. 24 -hour
dial with one make and one break. 1 amp. 330V. con-
tacts. Second-hand, good condition, complete with
winding key. P.P. 2/, 27/6

P.O. BUZZERS
Post Office Rumors model T Mk. I. Minimum operating
voltage 3 volts. PRICE (p.p. 1/0/. 416

3 -RANGE MICRO-MILLIAMMETER
Basic increments 500A D.C. M.C.
Ranges of 60nA, 250nA and 1mA
switched by a trigger switch In the
back, geared with sliding scale
haring separate graduations for
each range. Instrument la fitted
with leads for soldering to test
prods or crocodile clipa (not
supplied) 501 -

WESTINGHOUSE SELENIUM
RECTIFIER POWER UNITS

Input 115'230V., fully smoothed and fused. Output
adjustable from 80 to 140V. D.C. by means of One and
coarse tap switches in the secondary winding. Maximum
current 400mA. continuous. Dimensions: 1751n. x
100n. deep x 34111. high PP. 7,6 40/-

AVO CR BRIDGES
Portable Mains Operated Serviceman's Component
Bridge. Ranges of measurements; Cauacity from 6mmF.
to 50 mF.; Resistance from 5 ohms to 50 megohms. Valve
Voltmeter from 0 to 15 V. EMS: Neon Leakage Indicator.
Power Factor measurements in °,,.

PRICE P.P. 10/- £9

NEW FOREIGN MADE POCKET
M ULT1M ETERS

Basic Movement 300/4A. Sensi-
tivity 1,0000 /V. A.C. and D.C.
Ranges: 10.50-250.500-1,000V. D.C.
and A.C. 1-100-500mA. D.C.,
2K1200K ohms. Accuracy: 3%
FSD and D.C., 5% FSD on A.C.
10% on. Resistance scale. Dimen-
alone: x 31in. x 20n. Com-
plete with test leads with prods
and 1.5V cell, fully guaranteed 80/-.

REVERSIBLE 12 V. D.C. MINIATURE
MOTORS

Power approx. 5 watts at 7,000 R.P.M. Dimensions
long x 11 in. dia. Shaft .0771n. dia. a 4in. long.

Centre of reversing switch Integral with the motor.
Self-lubricating sintered bronze bearings. PRICE,
brand new, 15/6 post free.

PORTABLE METERS
EX.A.3f., 150 Volts D.C. M.C., in bakelite cases, with
side terminals. Dimensions: 60n. x 60n. x 311n. deep.
PRICE 35/, P.P. 319.
2.00/cA D.C., M.C.: 20n. Rd. Fl. Meter mounted in a
waterproof die-cast case Otted with rubber feet and carry-
ing handle. Phone jack connection. Dimensions 61n.
wide x Ginn. high x 31in. deep. Unused. P.P. 2/8. 22
160V AC/DC M.L MIRROR SCALE, dimensions 91n. x
1.1111. x 3(1n. Unused P.P. 5/ 25.
TURNER MODEL 32 Sin. RD.FL. METERS, mirror-
ecale. mounted in wooden boxes with leads; dimensions
851n. x Sin. x 40n.:

1 mA. D.C. £8 0 0
10 mA. A.C. Rectifier £8 0 0
100 mA. D.C. £8 0 0
250 mA. A,C. Rectifier £8 0 0
10A and D.C. £6 0 0
1V. D.C. £8 0 0
DO V. A.C. Thermocouple £10 10 0
100 V. A.C. Thermocouple £10 10 0
200 V. A.C. Thermocuple 210 10 0
500 V. A.C. Thermocouple £10 10 0

Packing and Postage 7/6.
WESTON MODEL 155 ILL MIRROR SCALE, dimensions
710. x 80n. x 30n. Range 150 Amps. p.p. 5/ £5

AMMEC TYPE 139813 STABILIZED POWER SUPPLY
UNIT. This power unit will provide all the necessary
voltage for a klystron. Cathode -Volta 1.0 to 2.4 kV.;
Grid -to -Cathode: 0 to 220 V.; Reflector -to -Cathode
0 to 550 V.; Cathode current 18 mA. max.; Heater sup.
plies 4 V. at 1.5 A. max.; Internal modulation: square -
wave at 2 to 4 kc/s., 70 V. peak -to -peak, sawtooth 160
to 600 cis., 0 to 30 V. peak. Ripple 20 mV. H.Y. and
150 mV. L.T. Mains operation 210.250 V. A.C. p.p. 20/,

£50 0 0

0A2 .. 61.
0C3/VR105

5/6
OD3P711150

5/6
1A3 .. 3/.
InH4 5/-
11A .. 3/6
1Q22 100/-
1R4 .. 7/-
1R5 6/-

5T4 .. 9/-
5U411 5/-
5V40 9/-
5Y3GT 61-
5Z3 .. 7/-
52431. 91-
6A6 .. 5/-
6AB4 /-
6AB7 4/-
6AC7 3/-
6AG5 3/6

61.50 8/-
6L6 .. 9/-
6L60 7/-
6L7 - 5/-
8170 4/6
6N7 .. 6/-
6N7O 5/-
6Q70 6/-
6R7 6/-68A7 8/.12/6
&WY 7/-

TESTED240E80/-
25Z6GT 6/-
28D7 7/-
39/44 3/.
41 .. 7/-
53A 3/-
54006E1

25/-

AND
801A/801

10/-
807(ITH)

5/6
808 1-2/6
811A 30/-
813 .. 70/-
815 .. 40/-

GUARANTEED
832 .. 15/-
832A 35/.
927 .. 15/-
931A 60/-
915 . 4/-
956 .. 2/-
957 .. 5/.
1005 35/.

1623 8/-
1616 .. 7/-
2050 7/6
4033A 15/-
40331, 30/-
4043 15/-
4061A 12/6
4242A 35/.

VALVES
5517 8/-
5651 81-
5654 10/-
5678 7/.
5687 10/-
5693 20/-
5702 15/.
5718 et-

5725 71-
5783W13

,28. -5786 Mk,'.5787 1010
5814 9,-
5829 5,-
5839 25/-

AC/SP3 4/8 ,EL38
ACT -19$01-
ARDD5 1/8
A.RP34 41-
ARTH2 7/-
ATP4 5/.
AW3 4/6
ATR387

15/.
EL84 7/-

Z80 6/-Ey, 9/-gym 10/-
FW4/800

KT330 8/-_KT63 IN-
KT68
KT81 17/6

U184 8 -
VGT128

10'-
VR2I 2/6
VR35 5,-
VR53 4!-
VRE4 116
VR55 8/-
VR58 4/6
V1165 41-
VR92 1/-..

185 6)-
1T4 .. 5/-
1U5 6/-

6AG7 8/-
OAKS 5/-
6AL5 4/-

68C7 7/-
6807 6/-
68117 4/-

CATHODE RAY TUBES
Type dia. Yh Val Y.2 V Screen Deft Focus

g
Price

C3B14 10/-
CK622AX

10/-

KTZ63 9/-
1.65 .. 6/-
MH4 61-

VR-100 7/-
VR135 218
VR138 4/-..

1V2 .. 4/.
2026 2/.
2C28A 5/-
2C34 4/6
2C39A

100/.
2040 40/-
2021 6/-
2%2 4/-

ses 5/-

6,1165 51-
6A.M6 4/6
6AQ5 71-
6AQ6 71-
SARI 4/-
OATS 5/-
BAIA 71-
SANS 6/-
81340 4/-

628 6/-

68J7 5/:
88E7 5/6
68N7GT

4/-
6sQ7 6/-
66E37 3/6
6X4 R/..; - -6X5411/G...,

oi-

6Z4
6V6CIT 5

6//6

RACE./ 31n. 6.3 545V 2,000V 60V Or. ES ES
3BP1 3in. 6.0 675V 2,000 60 Gr ES ES
5FP7 Sin. 6.3 250V 7,000V 46 Or/Y EM EM
5ap7 Sin. 8.3 430V 1,600V 30 Cir/Y ES ES
7BP7 71n. 6.3 330 7,700V 45 Gr/Y ES EM
7BP7A 71n. 6.3 770 8,800V 70 Gr/Y EM EM
10UP21 1001. 6.3 770 13,555V 70 Y/R EM EM
12SP7 121n. 6.3 9,000V 250 0/Y EM EM
(,V961 Tin.4.0 450 500 70 Gr. ES ES
CV956*. 12in. 9.0 1,700 1,200 90 Gr. ES ES

20,-
17/6
12/6

1401-
48/"601_

40/.
25/-
15/-

DAF96 716
DF96 716
DH63 6/ -MGT]
DK96 8/-
DL94 6/8
DL95 71-
DI96 7/8
DSL10 4/-
EABC80 8/-

MHL4 3/6
ML6 .. 8/-

3/8
PEN94 29/.poet; 9S_
PCF80 918pia 13/.
rim up-
PL82 818
PL83 11/-

VR137 4/-
V868 4/6
'VT31 50/-
VT52 4/6
v761 7/.
ir7901 3,.
1,u39 7,.
vunt 4;-
YE120 4/8
VX3208..

3B22 20/-
3B24 3/6
3B213 20/-
3B29 30/-
3045 30/-

6880 3/6
613v6 5/-
6BN6 7/-
6C4 .. 2/-
6086 4/-

754 .. 4/-
7A07 5/-
7C7 5/-
7E6 .. 5/-
7F7 5/8

STEEL SCREENS FOR 3in. TUBES
'Twin Gun.
Complete with mu -metal screen.
Packing and carriage 2/- in £ subject to a minimum of 2/6.

5/. P.P. 9d. EAC91 4/-
EC91 5
ECC81 R/

_1;

ECC/32 61-

PT15 15/-
PY 8821 87/18.

QQV08-40

5.8
VX8190 5.6
Y E18142

105 6

x66 10 -
3D6 .. 4/.
3D21 20/-

130150 7/-
8C80 7/-
6D4 10/-

.
7W7 .... 6/-
11E2 20/-
11E3 20/-

76 . 5/-
83 . 101-
83V 9/-

KLYSTRONS
Type Vh Vres Pree Output Freq. Price 5899A 10/-

598:3
ECC-84 8/-

;C:C085831

QV'
QP04-715/-

91.

CV25 15 -
CV53 801.5E29 60/.

304 71-
384 .. 5/-
3TFI 7/6
4B28

6E6 .. 5/.
,,,,,03 6/6
'''' '6060 2/13
8/8 1/86H6 1/8
6J5 4/6

12A8 3/-
12AH7GT416

12AT7 6/-
12AU7 6/-
12AX7 7/-

.

249B214733A,D

mr,
""- 30/-
323B 40/-

417A 6.3 1,000 SOW 25mW 9.1-11.3cm 40/-
723A/13 6.3 330 20mW 8,702-9,548mo 50!-
CV129 4.0 1,600 lOW 75mW 9,375mc mean 130/-
CV238 4.0 250 8W 100mW 3,030me mean 40/-
CV35 4.0 1,250 lOW 10umW 3,033mc mean 1001-
CV2I7 4.0 1,350 IOW 15mW 9,738me mean 40/-

606455::: 110-
6061 10/-
6213 15/.
7193 2/-
8016 5/.
9001 4/-

3/68711:

10/6
ECF82 10/8
ECM() 10/-
EF40 6/-

RR:16-150

36)"
13130P 5/-
S340 100/.
TTII 3/-

ev0V-10217 at:

CV303 10/-
CV233 3;-
CV1029

301-4E27357A
5B21 20/
5B/502A

90/-
5R4GY g/-

6350 3/-
6J13 3/6
8K7 -o/-
8E70 4/-
6K8 .. 9/-

120812H6 PICV4014- -12J5GT 1/6
128117 3/.
14A7

950A 151,-
80,-

559 3/-
703A 30/-
705A 15/-
717A 4/-

MAGNETRONS
5J30, Vh 2.2Va 2,500 peak, 1,500 gauss, output 160 Watat,
frequency 375mc mean, liquid cooled, 40/-.
714A/Y, Vh 6.3V, Va 22kV

liquid
2250 G.., mean frequency

3300me/s. 200/,

9002 5/8
9003 6/-
9004 41-
9006 2/6
AC HL 51-

EF60 1/6
EF155 51-
EF80 7/..
EF91 4/6
EF92 3/8

TT -15 40/-
TTR31 80/-
TZ40 40/-
1119 17/6
UF80 7/6

CV2208 5/-

10;-
CV4025

101 -

We have hundreds of other types in stock. Please send s.a.e. for current price list. Please add 216 in E for packing and postage.

WE URGENTLY REQUIRE AND PAY HIGHEST PRICES FOR MODERN TEST EQUIPMENT (e.g., Signal Generators, Oscillators, Microwave
Test Sets, etc.). COMMUNICATIONS RECEIVERS (especially U.H.F. and E.H.F. Ranges), AIRCRAFT RADIO COMMUNICATION AND RADIO
NAVIGATION EQUIPMENT, SPECIAL VALVES, MAGNETRONS, KLYSTRONS, ETC.
EX A.M. RECEIVERS TYPE R -I359, HALLICRAFTER S27C RECEIVERS (Range 130-210 MO) AND UNMODIFIED BC -348 RECEIVERS REQUIRED

IMMEDIATELY.

Z. & I. AERO SERVICES LTD.
RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403
Head Office: 14 SOUTH WHARF ROAD, LONDON, W.2. Tel.: AMBassador 0151/2

Please send all correspondence and Mail Order to the Head Office.
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TV TUBES
EXACT PLUG-IN REPLACEMENTS

ALL makes and ALL types
from stock

12" - - - E4-15-0

14' - - - E5- 9-0
I5"-17" - - L5-15-0

COD or CWO. Carriage and Ins. 716.

FACTORY REPROCESSED
COMPLETELY AS

12 MONTHS' NEW TUBE

NEW GETTERS
RE-GRAPHITED

FITTED NEW
MULLARD MAZDA

EMISCOPE ETC.
ELECTRON

GUNS

10/. GLADLY REFUNDED ON 14", 15', 17' SIZES
IF YOU RETURN YOUR OLD TUBE.

LAWSON TUBES

POST PAID -CUT PRICE TOOLS
WHIT. OPEN END SPANNERS, drop forged
and plated, set 6, Ain. to #m, 13/6. POCKET
NEON TESTER, with retractable screwdriver,
5!, 5in. SIDE CUTTERS, 5/6. 5in. PLATED
ROUND NOSE TAPERED PLIERS, 5,6.
Tin. FLAT NOSE BOX JOINT TAPERED
PLIERS, 8 6. 7din. COMBINATION PLIERS,
6 -. TUB. HACKSAWS (Eclipse Type), 11/6.
H.S. TWIST DRILLS. Set 7, Din. to kin.,
4/-. Full size in wallet, 6/-. Set of 13-9;6.
OUR FAMOUS TRANSFORMERS. Input
2013/250. Output tapped 3 to 30 v. 2 a. or
tapped 5, II, 17 v. 5 a Each 24/G. P.P.
F.W. METAL RECTIFIERS. 12/6 volt, 1 a.,
7/6; 3 a., 13/-; 4 a., 17/6; 6 a., 27/6; 24 v
2 a., 23/6.
TOGGLE SWITCHES DPDT 3/6. SP 1/9.
MICRO SWITCHES. Make and Break, 5/6.
MAINS TRANSFORMER AND RECTIFIER
giving 12 v I a. D.C. Output 19/6. P.P.
And with Output 30 v. 2 a., 33/6. P.P
NICKEL NIFE BATTERIES. 1.2 volt 2.5
amp Size 3 x 21 x lin. Practically ever-
lasting. 6'- or 3 for 16!-. 4 for 21/-.
Ex.W.D. MORSE KEYS. 3/6, 6,- and 8/6.
1,030 NEW S.T.C. FREQ. CRYSTALS. 10,555
k/c to 19,872 k/c 5'6 each. Lists available.
PAXOLIN TUBING. limn. O.D. Ain. thick,
lift. lengths. 17'6 P.P. Ideal for aerial masts.
Stronger than steel. PAXOLIN PANELS
12 x 6x ;in. 3/6 P.P.
W; W. RHEOSTATS. 1 a , 2/6.
AMERICAN P.V.C. TAPE. Finest quality.
800f t. reels, 19/-.
12 v. MINIATURE RELAYS. 11 x lkx lin.
Wgt. lk ozs. S.P.C.O. 9/3. S.P.C.O & 3M. 10/6.
UNISELECTOR SWITCHES. 50 v. D.C.
6 bank 25 way and 3 bank 50 way, all tested
and guaranteed, 30/- each, in lots of 25 or
more plus carriage., Or 37/- each P.P.
10,000 STROWGER RELAYS. Open to offers.
IT v D.C. RELAYS. 2 make 6/-, 2 for 11/6.
Lists sent on request. Ali post paid.

THE

RADIO & ELECTRICAL MART
P.O. BOX 9 G.P.O., TUARRIDGE WELLS,

KENT

TELEPRINTERS
PERFORATORS

REPERFORATORS
TAPE READERS

Pen Recorders, Terminals and V.F.
Telegraph multi -channel units; Testing
Equipment, Test Frames, Telephone
Carriers and Repeaters; Signalling
Rectifiers and Relays, Transformers,
Transmit and Receive Filters; Repeating
and Retardation Coils; Racks, Relay Bases,
Uniselectors, Remote Control Trans-
mitters. British, American and German
Equipment.

BATEY & CO., GAIETY WORKS,
Akeman Street, Tring, Herts.

Tel.: TRING 2183 and 2310

AND
NEW

GUARANTEE

MICRO -FINE
ALUMINISED

NEW SILVER
ACTIVATED
SCREEN

ALL MATEIIALS AND COMPJNENTS USED IN THE
MANUFACT(TAE OF THESE TUBili AAE COMPLETELY
NAW EXCEPT THE GLASS ENVELOPE WID CH PAIOR
Tu PIANWACT JAE W Ai CAAEFULL Y. IN 'PBC CED TO
MEET THE 4TANDA uF THE OAIGINAL NEW

ENVELOPE..

156 PICKERSLEIGHS ROAD
MALVERN, WORCS. MAL. 3798

GUIDE
TO THE
SPACE AGE

By C. W. Besserer
and

Hazel C. Besserer

" Guide to the Space Age " is a

comprehensive presentation of the
terminology of space technology
in dictionary form. Terms are
authoritatively defined covering as
broad an area as possible and many
cross-references, drawings and dia-
grams are included. First published
in America this book will provide
a valuable insight into the technical
background necessary to under-
stand and evaluate the scientific
developments in this new and excit-
ing field. 47/6 net.

PITMAN

From
all booksellers

Parker St.,
Kingsway,

London, W.0.2.

The finest method

jamfor cleaning records

Already ovar 200,003 enthusiastic users

THc " Du:A IStio "
AUTOMATIC GRAMOPHONE RECORD CLEANER

Pa es So. 598

Price reduc3,1 to 17/6 tpal.l J 10 o.ircnale .ax)
from your local deafer or

CECIL E. WATTS LTD.
Consullani And &Aim., ,Sound (ireco,J4IN 4,14

Darby House, SUNBURY-on-THAMES, HOOK

DAMAGED METER?
Have it repaired by Glasers

Reluoe MST 30 ds ty having your damaged
Electrical Mesa iring Instruments repaired
Ly L. Glaser & Co. Ltd.

We specialise in the
repair of all types and
makes of Voltmeters,
Ammeters, Microam.
meters, Multirange Test

REPAIRS 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.
90-100, Aldersgate Street, London. E.C.I.

Tel.: Monaca 6822

INSTRUMENT

SERVO & ELECTRONIC
SALES LTD.

SUNVIC HOT WIRE VAC SWITCH RELAY CON-
TROLLERS. F102-3 230 v., load 2 kw., 30/- (3/-).
F203-8 230 v., load 7 kw., 451- 131-1. 2.5 KW. SIM-
MEESTATS 15/. (116). EHT RECTIFIERS 36EHTIO
300 v., 4/, 36EHT20 600 v., 51, 36EHT60 1.8 Kv.,
101, 36EHT160 5.2 Kv., 36EHT258 8.5 Kv.,
361-, ail at 2 mA. (10. EHT TRANSFORMERS
230 v. A.C. to 9.5 Kv., 3 mA., herrn. ,td., SW- (316).
EHT CAPACITORS Visconol 0.02 full kV., 12/6
Nun. 0.1µF. 11 Kv.. 17/6 (3/6). ELECTROSTATIC
VOLT METERS 0-15 Kr., B81, mounted in oak carry-
ing case, Everett Edgcumbe, brand new. 57/10/-
13/6). 0-10 Ky. 31in. tiusli. TURNER 51.23 £131101-
(3/4). A.C. AMMETERS Olin. 0-40 amps., 60 cps MI,
12/6 (2/-). MILLIAMIETERS 0-200 inA.,
Sash, 10/- 12/-). COMMUNICATION RECEIVERS.
Type R.107 1.2 to 17.5 Mc/s. in 3 ranges, 9 -valve
euperhet. 3 Kcis. or 7.5 Eels. bandwidth, 100-250 v.
50 cps or 12 v. D.C. supply. Sensitivity 2-6po. in
exc. cond., 2141101- (25/-). Type R.206 50 K c's.
to 30 Mc/s. cont. in 9 ranges, 15 -valve superhet,
0.7. 2.5 or 8Kc/s. bandwidth, 100-250 v. 50 cps or
12 v. D.C. supply. Sensftivity 2-4t.tv. A superlative
receiver in vv.. cond' £30 135,1. CRTs Type 5CP1,
20'- 15,1. 5FP7 15/- 151-). CANADIAN MARCONI
TRANSMITTER RECEIVERS. Type TR9, 12 v.,
1/P cover, 1.85 to 5 Mc/s. Complete set of units
comprising Transmitter Power Cult and Receiver,
new cond.. £14/10i- HRO POWER UNITS,
12 v. D.C., UP. 35I-. new and booed (3/61. ADVANCE
SIGNAL GENERATORS, Type 49 230 v. A.C., UP,
20 to 110 Mc/s., 1p.V. to 10 mV. (with 100µA. carrier
meter), In 5 ranges with int. mod., eve. cond., £10
(10/-1. SPRAGUE MOTOR SUPPRESSION CON-
DENSERS, 0.004 mfd.. 1,000 v. A.C., insulated ease,
1/3 ea., 121. doz., 70'- Inn. £25 1,000 Ill-, 2/6
and cp., reap.). 24 v. DESYNN BLANK dial indicators,
25/- (116). DRAYTON TYPE RQ MOTORS, 37 r.p.m.,
230 v. A.C., 751- (41-). New INDICATOR UNIT APW
9922A. 1-VCR97, 3-V1191, 2-VR54, 1-CV1285, 1-VT61,
=metal shield, focus and brill. controls, 8 pots, ideal
for 'scope conversion or CRT display unit, new with
ed., 37)8 10;-). MAGNETIC CLUTCH, 20 v., 0.575 A.,
torque rating 5ft. lb.. 851- 15/-1. SIZE 11 SYNCHROS
IN STOCK Control Transformers. type 26 v.-11CT4A,
brand new. SIZE 11 SERVO MOTORS, 115 v., 400 cps.
and 24 v. 400 cps., control phase type, 115147A.
brand new, together with our normal range of MAG.
SLIPS. SELSYNS, IPOTS, etc.. and all other components
for electrical computation and controls. Please add
carriage In brackets.
Post orders to 1, Hopton Parade, Streatham, High
Road, London, S.W.1111.
Callers to 43 High Street, Orpington, Kent. Tel.:
Orpington 31066 and Streatham 6165.

TERMS: nett C.W.O. or monthly approved
accounts.

ELECTRIC MOTORS
Suitable for gramophone units,
tape recorders, animated dis-

plays, fans, etc.
at 12'6 each
plus 2,'- postage.

Dual Voltage range 110 v. and
230 v. A.C., open frame, 1,200 r.p.m.
nominal rated at 12 VA continuous

giving 5 oz. ins. torque.
SHEENDALE PRODUCTS LTD.
Derby Road, East Sheen, London,
S.W.I4. Trade enquiries invited.
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Wireless World Classified Advertisements
Rate 9/- for S lines or less and 4/0 for every additional

ne or part thereof, average lines 0 words. Bon Numbers
wards plus 1/-. (Address replies: Box 0000 oh) "Wireless

Vorld" Dorset House, Stamford St., London, S.E.1.) Trade
liseount details available on application. Frees Day March
961 issue, Thursday, February gad, 1061. No responsibility
minted for errors.

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers' guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or many have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS 8 AMPLIFIERS

DUAL push-pull lOW AM/FM stereo quality
chassis, inc. pre -amp tape and 2 High -

flux speakers, leaflet.-Bell Sound Products,
Itarlborough Yard, Archway, London, N.19.

[0186
l'HE world-famous " Globe King " kit; new
A and improved version, complete with all
parts. chassis, coils and valve, together with

Easy -Build " charts and instructions; a
highly efficient one valve short wave radio with
band spread tuning; hundreds of testimonials.
79/6 tostage paid
Y.J.P. RADIO SERVICES, Ltd., 49-51, County
IA Rd. Liverpool, 4. Estab. 1935. 10203

RECEIVERS AND AMPLIFIERS-
SURPLUS AND SECONDHAND

RECEIVERS A.R.88, excellent; from £35.-
L. Solloman, Ltd., Beaufort et.. Manches-

ter, 3. Tel. Bla, 4571. [9345
I..TRO Rx's, etc.. AR88, CR100, BRT400,
IA 0209, 5640, etc., etc., in stock.-R. T. &
I. Service, Ashville Old Hall, Ashville Rd.,
London, Eli Le/. 4986, [0053

NEW TEST EQUIPMENT
UrEATHKITS can now be seen in London and

purchased on easy terms; free brochure.-
Direct TV Replacements, Ltd., Dept. W.W.
31/12, 138, Lewisham Way. S.E.14. Tidew4ay
6666. [920

HETERODYNE
frequency meter, BS -221,

125Kc/s-20Me/s, TS -174, 20Mc/s-25LMcz s,
TS -175A, 85Mc/s-1,000Mc/s Receiver -Indica-
tors, APN-9A. Receivers, S -36A, 21Mcis-
145Mc/s, S-27CA, 125Mc/s-220N4c/s. R.D.O.,
38Me/s-4,000Mc/s. AR -88S, Eddystone 358X,
40Kc/s-32Mc/s; £16/10, etc.-F. V. Wright,
4a, Nepal Ave., Atherton, Manchester. [0019

TEST EQUIPMENT-SURPLUS AND
SECONDHAND

.C.221, as new, with charts, £50; cameraB gun, G.45, £5.-Box No. 2514.
r9QOLARTRON oscilloscope type CD.523.S, D.C.-

10N1c/s, as new, £115; Solartron regulated
power supply 25-500v. 0-300M/a, type SRS151,
£65.
MICOVAC elec. test meter, model 22B, £25;
Mallard bridge type GM4140, £5.
COSSOR D.B. scope, model 1035, £50.
MARCONI signal generators, type 390G, 16-
150Mc/s, £10; type TF517F, 150-300Mc/s, £10:
type TF144G, 15Kc/s-25Mc/s, £40.
MARCONI universal impedance bride. type
TF373D, £35: Marconi impedance comparison
bridge, type TF202E, £40; Marconi valve volt-
meter TF428B, £15.
BRAND new ex -Govt. sig, gen. CT212 No. 1
E5Ke/s-32Mc/s, AM -FM, 110/250V A.C. or 12V
D.C., complete with all leads, £20.-110, Luton
Road, Chatham. Kent. [9366

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. [0056

TEST EQUIPMENT WANTED
OSCILLOSCOPE type 13A urgently required;

highest price paid.-P.C.A. Radio, Beavor
Lane, Hammersmith. W.6. [0261

NEW COMPONENTS
PLUGS and sockets.
MORE than 1,000,000 in stock, covering over
50 different ranges, British and American;
stock list, an app'ication to-SASCO., Nutfleld,
Surrey. Tel. Rednill 5050. [9223

LINE output transformers and scan coils
fa- most makes, exact replacements, from

25/- used, and 45/- new; send s.a.e. for imm.
quote; just a few examples from our exten-
sive range in stock; add 2/6 for p. & p.;
telephone orders sent same day c.o.d.
NEW L.O.P.T.s for Pye V4/V7, VT4/VT7,
52/6: scan coils Mr above, 62/6. Ferranti

L%T.151.1:, 167a". F611/4 Fe2r4W50
L.O.P.T., 62/6; Bush 44, 7/ ; V43, 67/6

T.C.S. Ltd., 28, Brockley Crone, S.E.4.
5394, and 112, Camberwell Rd., S.E.5. (0334

There's no
short cut

to

NI-FI
More than 25 years'
experience and
much painstaking
development and
research are behind
the PartridgeTrans-
formers you can
use today. Save
yourself time,
trouble and money
by building this
" know-how " into
your equipment.

Illustrated is
a " C" Core
Transformer
recently de-
veloped for
electronic
equipment.
Transformers
of similar
construction
are available
for HighFidelity
reproduction.

Make sure you have the
newest Partridge Catalogue
information. Post the
coupon today.

Partridge Transformers Ltd.
Roebuck Road, Chessington, Surrey

Details of newest Partridge Types please

NAME

ADDRESS

WW/1/61

COMPONENTS-SURPLUS AND
SECONDHAND

SEND for catalogue No. 14-500 illustrated
items; 2/6 post free.-Arthur Sallis Radio

Control, Ltd., 93 (c) North Rd., Brighton.
10193

TV spares, new, used, L.O.T.S. from 20/-,
valves from 2/6, rebuilt tubes, all sizes,12 months' guarantee; s.a.e. for quotation.-

Et L. & Co., 121, Shepperton Rd., London.
N.1. 19363

NEW GRAMOPHONE AND SOUND
EQUIPMENT

RECORD stampers supplied within 21 days.-
Radiophoto, 43, Clarendon St., Dublin.

19378

GLASGOW.-Recorders
bought, sold, ex-

changed, cameras, etc.. exchanged for
recorders or vice versa.-Victor Morris, 343.
Argyle St., Glasgow. C.2. [0201

HIFI equipment tape recorders, record
players; no arguments' we will make a

deal with you-The High -Fidelity Centre, 61,
West St., Dorking [9384
("AIRE- VOX disc recording mechanisms for

L.P. or standard operation from 30Sna.-56gns.; also complete tape -disc or direct chan-
nels from 50gns.-112gns.
DEMONSTRATIONS can be arranged in Lon-
don.-For full details write to K.T.S., Ltd.,
" Coplow," Park Rd., Braunton, N. Devon.
Callers by appointment only. 10210

UROICA ' RECORDING STUDIOS (Est.
L. 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
St., Eccles, Manchester. Eccles 1624, Studio,
Director Thurlow Smith, A.R.M.C.M. [0122
TAPE recorders; Ferrograph, Vortexion, Bre-

nell, Telefunken. Reriectograph, & Fi Cord.
TAPE Decks; Wearite, Brenell, Truvox, Brad-
matic. Amplifiers & Tuners: Quad. Leak.
R.C.A., Dynatron, Dulci & Chapman, Micro-
phones: Reslo, Lustraphone, Grampian & Tele-
funken. All tapes & accessories. Specialists
in Audio & Sound Recording.
HIRE purchase facilities available.
LAMBDA RECORD COMPANY, Ltd., 95.
Liverpool Road, Liverpool, 23, Great Crosby
4012. [9014
LEE ELECTRONICS. The Tape Recorder and

High -Fidelity Specialists, 400. Edgware
Rd.. Paddington. W.2. have purchased the en-
tire Audiomaster range of tape and high
fidelity equipment, and these units are offered as
follows:-Monaural Power Amplifier complete
with pre -amplifier. chassis mounting, provision
for direct tape connection and all types of
pick-ups. 25watts output-one of the finest
amplifiers of its kind available; listed £59/10-
offereo at £29/10, new and boxed; carriage 8/6.
AUDIOMASTER Monaural tape adaptor-self-
powered. separate record and playback ampli-
fiers for 3 head monitoring; listed at £26-
offered at £16, p. and p. 3/6.
AUDIOMASTER Stereo Recording Amplifiers-
self-powered, suitable for use with Telefunken.
Marriott Minifiux, etc..stereo heads; listed
at £33/15-offered at £9/10, p. and p. 3/6.
FULL descriptive leaflets available on all above
items.
TRADE and export enquiries invited.
SEND for free lists of other bargain offers.

[9360
GRAMOPHONE AND SOUND EQUIPMENT-

SURPLUS AND SECONDHAND
FERROGRAPH 3A/NH, in London; £50; ex -

cellent cond.-Box 2810. [0132
RECORDING tape: save up to 30%; send for

list: al& 50 second-hand recorders in stock.
-E. C. Kingsley & Co., 132, Tottenham Court
Rd., London, W 1. Eus. 6500. [0253

WEAR1TE tape deck 230/250 a.c., speeds
35A/71/2, ver" little used; cost new, £35.

Offers.-Price. Grimston House, Tollerton Lane.
Notts. [9392
CONNOISSEUR varigrove disc cutting equip-

ment, 78 and 1.p.; heated stylus, suction2
swan remover and Connoisseur pre -amplifier;
all in new condition; price complete with
quantity of blanks, nearest £200, or h.p.
terms.-P.W.B. Audio, 41, Call Lane, Leeds, 1.
Tel. 28559. [9383

PRE-RECORDED TAPES

PRE-RECORDED
tapes.-Unique 40 -page

catalogue listing all makes, mono, stereo.
7th and 354 i.p.s.; send 2/6, refundable on
first tape record purchased.-Dept. TR5, Tele-
tape Ltd., 33, Edgware Rd., W.2. Pad. 1942.

[0020
TAPE RECORDING. ETC.

A SK your dealer for American FerrodynamicsA " Brand Five " recording tapes; the best
tape value! I0258
RENDEZVOUS RECORDS offer comprehen-

sive 78,745/33 tape to dIsc recording facili-
ties.-Leaflet from 19, Blackfriars St., Man-
chester, 3. [9386

TAPE to disc recording. microgroove LP,
from 27/6, 45 rpm EP 20/-. 78 rpm 11/-:

48 -hour return service: finest quality; S.a.e.
for comprehensive leaflet to-A. D. Marsh
(" Deroy " Sound Service), 52 Hest Bank
Lane, Hest Bank, Lancaster. Tel. H13. 2444.

[9281
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EXCLUSIVE OFFERS
* Philips Electronie 5 digit Counters £22 10
* Erskine D.B. Oscilloscopes £35 0
* Murphy Pulse Amplitude Analyser £275 0
* E.M.I. Waveform Monitors £185 0
* Edwards Speedivac Pumps, 230 v. AC £18 10
* Muirhead 'pots £12 10
* 511. P.O. Racks £3 10
* Dowty High Speed Registers £6 0
* Avo Geiger Counters £12 10
* American Teletype Tables £4 0
* 50 watt Rack Mounting rower Amplifiers

200/250 v. A.C. £1 15
* Precision Mains Filters 10/-

15 kVA Constant Current Transformers £85 0
* Trylon Lattice Ladder Towers, 60ft. high £60 0
* 951t. 21in. dia. Steel Tubular Masts £50 0
* R.201 Triple Diversity Receivers £125 0
* Ferranti 7 kVA Automatic Voltage

Regulators £35 0
* T-1131 Transmitters £35 0
* Westinghouse 30 kV, 100 mA, Cabinet

Recti ters ennoble cm 2 kV £75 0
* AM-SITRA-1 250 watt Amplifiers £8 0
* DEG -20 Direction Finders £22 10
* TCJ Transmitters, 900 watts £30 0
* RCA 5 -element Vag, Arrays, 420 Me s £3 0
* 7511. Plywood Masts, Om dia. £35 0
* RCA 25 -watt Projector Speakers £14 0
* RCA Twin Channel Broadcasting Control £185 0
* E.H.T. Power Supply, 3 kV. 0.5 amp. 111

cubicle £25 0
* Standard Business Machine, Video type

Tape Recorders. 3in. tape £250 0
* 12in. Bowl Deck Mansion 53 0
* Power Supply Units, 1.300 v. 200 m/a. £8 0
* E.H.T. Power Supply, 7,600 v. 3.5 amps

in cubicle £250 0
* E.H.T. Power Supply, 1,600 v. 5 amps ,

in cu bade £130 0
* Sola 2 kW Constant Voltage Trans-

formers - £18 0
* 300 Amp Ironclad T.P. twitch Fuses £10 0
* Airport Aunway Floodlights 1 KW £10 0

AERIEL EQUIPMENT. Whips. Beams and Micro-
wave. Poles and Masts up to 15lift., 70 different
types In stock.
RECEIVERS from 15 licis to 650 Mcfs. 60 kinds
available.

TRANSMITTERS, 50 types, Mobile and fixed, up to
2 kitowatts.

CABINETS and RACES. American and British, open
and closed. 30 patterns from 12in.to Oft.
POWER SUPPLIES. Over 100 varieties giving up to
30,000 volts iron, standard and off standard inputs.
TRANSFORMERS. 300 patterns In stock of all sines
to 20 OVA for power and 5 kW for Radio, Audio and
Modulation up to 2 kW also. hots available.
TELEGRAPH and TELEPHONE APPARATUS of all
kinds include Printers and Perforators for Morse.
5, 6, 7 unit code also Transmitters and Converters and
Carrier and Channeling equipment. Filters, Repeatere
and Power tummies for all the above in British and
American versions.

40 -page List of over 1.000 items in stock available
-keep one by you.

RELAYS and CHOKES. 12 tons of American poet -war
lust arrived -a pleasure to use and look at -ask fo
special list -others in stock include Miniature Polar-
ised Post Office, aircraft, Control and Starting Et.ilays,
Chokis, open and potted, vary from one inch mu -
metal to 100 -amp. power types--ibt available.
NUCLEAR GEAR -includes Scalers, Counters, Regi-
sters, Ratemeters, Dosimeters, Probes. Monitors.
etc. Special list on request.
TEST EQUIPMENT. 200 different Items of British
and American test gear and hundreds or types of
Meters available.

We have a large quantity of " bits and pieces " we
cannot list --.please send us your requirements as
we can probably help -all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOCRNE 03051

TAPE RECORDING. ETC.
BRAND new recording tape, Tin reels 1.800ft

Long Play 31/-, 54in 1,200ft L/P 22/6,
5in 900ft L/P 17/6; other grades, 71n X1.200ft
16/6, 5y X850ft 13/3, Sin X600ft 12/-,_' Super
quality. 7rn 19/3, 54 in 15/3. Sin 13/9; P. & E.
1/- per reel.
EMPTY plastic reels, 71n 2/10. 534in 2/8. 4in
2/- each, P. & P. paid.
GUARANTEED satisfaction. -A. Marshall &
Son Ltd., 18, Cricklewood B'way, London,
N. W.2. Gladstone 0161/2. [9253
rr APE/DISC/TAPE transfer editing; copying;
X if quality and durability matter (especially

with L.P.s from your precious tapes), consult
Britain's oldest transfer service; new tape
recorders supplied with a 2 -year free service
guarantee; latest American tape (Columbia.
Ferrodynamics), 1,800ft. 35/-, now available. -
Sound News Productions, 10, Clifford St., Lon-
don, W.I. Reg. 2745. [0192

VALVES
VALVE cartons by return at keen prices:

sena 1,- for all samp.es and list. -J. &
A., Boxmakers, 75a, Godwin St., Bradford 1.

[0172
ANOTHER special valve offer from Walton's,

of Wolverhampton. Any 12 (or 12 of one
type) of the following valves for only 20/-,
carriage paid.
Z77, TDD4, PEN46. 6B8. HD4, EF80. EF50,
6D6, VR18, EF91, 6F1, VR22, 2C34. EL32,
6AM6, 10F1, PEN220A. Y63, V0111. 6A1.5,
6K7, EB34. KT33C, CV54, 6BW6. AC2 PENDD,
VU120A, 6C6, EB91.
ALL these valves are boxed and are new or
ex equipment. in which case they are elec-
tronically tested before despatch.-Walton's
Wireless Stores. 15. Church St., Wolverhamp-
ton. [0105

RECLAIMED valves, tested and perfect, huge
stocks, modern and obsolete, all one price,

5/- plus 6d postage each; delivery by return.-
Lewis, 46, Woodford Ave., Gents Hill, Ilford,
Essex. [9377

VALVES WANTED
NNW valves wanted any quantity, best cash
1' prio by return. -Stan Wii:etts, 43. Spon
Lane, West Bromwich, Staffs. Tel. Wes. 2332.

19180
ALL type- of valv.s, British or American,

transmitting and receiving; keenest cash
prices paid What have you to offer? -Write
,r call Lowe Bros., 9a. Diana Place, Euston
Rd. N.W Ter Euston 1636-7. [9124

WANTED. EXCHANGE. ETC
WANTED, quad v.h.f., old Elizabethan,

700L and 3D recorder, tapes, Sale Tufnol
sheets. 10/-.-99, Beaufort St., Derby. [9370

APROMPT cash offer for your surplus brand
new valves. speakers, components, test

instruments. etc.-R.H.S.. 155. Swan Arcade,
Bradford 1. (0190

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. [0163

URGENTLY wanted. manuals or instruction
books, data. etc. on American or British

Army. Navy or Air Force radio and electrical
equipment. -Harris, 93, Wardour St., W.I.
Gerrard 2504. [9171

WANTED, good quality communication RYS
tape recorders, test equipment, domestic

radios, record players, amplifiers, valves, com-
ponents, etc. estab. 18 years -Call, send or
'phone Ger 4638. Miller's Radio, 38a, Newport
Court, Leicester Square, W.C.2. [9173
PROMPT cash for the purchase of surplus
1- stocks of televisions, tape recorders, radios,
amplifiers and domestic electrical appliances
of every uescription, substantial funds avail-
able. --Spears, 14. Watling St., Ehudehill,
Manchester. Blackfriars 9432 (5 lines).
Bankers: Midland Bank, Ltd. [0216

REPAIRS AND SERVICE
BOULTON'S OF BRADFORD.
LOUDSPEAKER, pressure unit, and microphone
repairs, D.C.B.. cone assemblies and field coils
in cartons, service and satisfaction guaranteed.
-D. C. Boulton, 134 Thornton Rd., Bradford,
1. Tel. 22839. [0171

MAINS transformers wound to any specifica-
tion.

MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co.. Ltd., Potters Bides.,
Warser Gate, Nottingham. Est. 1917. Tel.
54898. [0113

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,
Harrow Rd., London, N.W.10. Tel. adbroke
T4R.

[ANSFORMERS.-Supp

Hers to 13130222.r
X I.T.A., and leading radio manufacturers,

single or long runs, prompt delivery, home and
export, rewinds to all makes.
FORREST TRANSFORMERS, Ltd.,Shirley.
Solihull. Warwickshire. Telephone Shirley 2493.

/0128
TRANSFORMERS to any specification.

Singles, rewinds, small or large batches;
quick and efficient service, competitive prices,
estimates by return of cost from:
MESSRS. Newman & Son, 1. Grove Crescent,
South Woodford. E.18. [0330

SPEAKER
repairs, cones fitted, fields and

clock coils wound, guaranteed satisfaction.
Prompt service. -L. S. Repair Services, Pluckley.
Athford, Kent. [0223

Ersin
MULTICORE

SMISI1 St0-011
Savbit for the small user

The popular Size t Carton is now 4

supplied in 3 specifications:
53 ft. of 18 s.w.g. 3o ft. of 16 ,
s.w.g. or zo ft. of 54. s.w.g.
5/- each (subject). 4

 Contains 19 ft. of 18 s.w.g. 60/40
di alloy wound on a reel or, for

soldering printed circuits, go ft. of
 22 s.w.g. 60(40 alloy also wound
 on a reel. 2/6 each (subject).

Size 2 Carton

Contains 3 ft. of 40/60 Ersin
Multicore 5 -Core Solder -enough I
or about 200 average joints. The

,ow price ensures a quick turn- 4
over. 6d.

4

Tape Solder Card

0
0 A real tin/lead solder containing
an cores of Ersin Flux. Needs no
w soldering iron or extra flux.
 Sufficient solder for Zoo average

joints.
0

Bib Wire Stripper and Cutter

This efficient tool strips insulation,
cum wires cleanly and splits
plastic twin flex. It is adjustable I
to mcst wire thicknesses. 3/6 each
(subject).

4

Bib Recording Tape Splicer

Recording enthusiasts can effect consider-
 able tape economies with this splicer.
 It makes the accurate jointing
4. of tape so simple and
,., quick that every
w' scrap can be used.

z8/6 each (subject).
 Send stamped addressed envelope for free
w Copy of folder "How to Edit Tape

Recordings".

See also /WILT/CORE
adver/g-etgew/oe backeover

If you have any difficulty obtaining any of
these items, they will be sent post free.

MULTICORE SOLDERS LIMITED
HEMEL HEMPSTEAD, HERTS
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It is vitally important that the stylus
pressure should be correct when playing
modern records. The Garrard Stylus
Pressure Gauge has been designed to
provide an inexpensive and simple
method of measuring this pressure.
The gauge is elegantly styled and has an
easily readable scale visible through a
clear plastic window. It is accurate
through the entire scale, 0-12 grammes.
Supplied complete with 5 gramme
checking weight.

GARRARD STYLUS PRESSURE 1 9/6 yri
GAUGE MODEL 8PG3

gGkivaocaltd
HE GARRARD ENGINEERING &
MANUFACTURING CO. LTD.

SWCASTLE STRUT, SWINDON, WILTS.
iL. SWINDON 5381 (5 Lines). TELEX 44.271

MISCELLANEOUS
ELECTRICAL connectors.

MORE than 1,000,000 in stock, covering Over
50 different ranges, British and American;
stock list on application to-SASCO., Nutfleld,
Redhill, Surrey. Tel. Redhill 5050. 19224

RTANSLATIONS, Russian, German, French,
Spanish, Polish.-Box 2672.2672. , [9374

METALWORK, all types cabinets. chassis,
racks, etc., to your own specification,

capacity available for small milling and cap-
stan work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd., Chapman
St., Loughborough. [0208

ADVERTISING records (cardboard and
P.V.C.) and sound -postcards to specifics-

tions.-Soundcraft (Electronics), 43, Clarendon
St., Dublin. [9379

CABLE, full or random coils, 10% to 20%
under list prices; conduit, 5% to 10%

under list; request new catalogue.-British
Distributing, 591, Green Lanes, London, N

[9381

NOTICES
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. [0173

BUSINESS & PROPERTY
RADIO and TV business for sale in main

shopping area in small, busy, N.W. York-
shire town; double -fronted shop on lease; £500.
-Details Box 2653. [9373
RADIO and TV business for sale, established

25 years, in excellent trading position in
busy marxet town in Westmorland; main agen-
cies; premises comprise double -fronted shop,
store rooms and worsshop, together with living
accommodation; price £3,000 (with option of
taking over H.P. and rental balances).-Details
Box 2652, [9372
AN opportunity for partnership or outright

purchase. Tvo prosperous lock -up shops
in E. Kent. T/O £20,000 pA. expanding. Modest
but profitable private rental scheme for Radio.
TV. Trade includes bicycles, prams & all elec-
trical appliances and at one site enjoys mono-
poly. Secure Leases. £7,000 (s.a.v.). Urgent sale
essential-Crofts, Philp & Dann, 814, Brighton
Rd.. Purley. Tel. Uplands 8482, [9391

CAPACITY AVAILABLE

ELECTRONICS
engineers to the industry

Production with 100% inspection.
RADIO -AIDS. Ltd., 29. Market Street. Wat-
ford (25988), Herts. [0214

RADIO components made to order.-Bel
Sound Products, Marlborough Yard, N.19.

[0185
rAOMPETITIVE quotations given for proto-
1,-, type and production runs with qualLy
control.-Cave, Smith & Co.. Ltd., Hereford.

[9350
CAPACITY available for the development and/

or production of mechanical and elec-
ronic assemo:ies.-M.S.S. Recording CO.' Ltd.,
Poyle Trading Estate, Colnbrook, Slough, Ehlers.
Tel. Colnbrook 2431 (8 lines). (9369

SITUATIONS VACANT
LOUIS NEWMARK, Ltd.
LEADING company in the design of auto pilots
for helicopters are expanding their facilities
at their deve:opment laooratories at Croydon
and have the following vacancies to be filled
immediately.
ENGINEERS and Assistant Engineers with de-
gree or H.N.C. and experience in the field of
Light electrical engineering electronics, electro
mechanical devices or semi conductors, to work
on the development. installation and flight
testing of automatic pilots. Salary commensu-
rate with experience. Pension scheme.-Apply
in writing giving full particulars to: Person-
nel Officer, Louis Newmark, Ltd., Prefect
Works. Purley Way, Croydon, Surrey. [0333
TEST and prototype engineers.
WANTED by a Company of Industrial Elec-
tronic Engineers for work on building and
testing a variety of novel industrial control
units, knowledge of electronics, keenness, en-
thusiasm, and initiative of most importance.-
Please send full details of experience, etc., and
salary required to: Technical Director, Elcon-
trol Ltd., Wilbury Way, Hitchin, Herta [9352
WIRELESS OPERATOR, ANTARCTICA.
REQUIRED by the Government of the Falk-
land IsAnds for one tour of 24-30 months
service in South Georgia. Salary according to
age and experience in scale £420 rising to £540
a year. Free accommodation, messing, fuel
and light provided. Gratuity at rate of £10
for each month of resident service. Free
1).ssages.
ANDIDATES, under 40 years of age, must be

able to transmit end receive mom at 98
w.p.m. and should be familiar with H.F. and
M.F. transmitters and receivers. Candidates
should be capable of keeping a radio watch.
APPLY to Crown Agents, 4, Millbanr, London,
S.W.1 fcr application form and further par-
ticuArs, stating age, name, brief details of
qualificationS end experience and euogng
reference Iv12A '51108:WP. [W565

aests.4-opty

HIGH QUALITY
RADIOGRAM

CHASSIS
JUBILEE Mk. 2 MODEL. 29 GNS.

This is the new and improved version of
the well-known Jubilee chassis. An AM/
FM chassis with nine valves and two
diodes and including a high fidelity
amplifier providing 8 watts push-pull
output with a frequency response of
20-30,000 c.p.s. f 20113. Full VHF band
(87-108 Info) with automatic frequency
control and medium and long wavebands.
Inputs for tape recording and playback
and for all types of pick-ups; a booster
unit is available for low output pick-ups.
Separate wide range bass and treble con-
trols. Adjustable ferrite rod aerial on AM
bands and magic eye tuning. Alternative
matching for any loudspeakers.

AF208 MODEL. 22 GNS.

An AM/FM chassis providing 5 watts out-
put and covering the full VHF and medium
wavebands. Although this is the most
economically priced chassis we have ever
produced, the hand -built construction,
superior finish and high quality components
are the same as those used for our more
expensive models. Inputs for all types
of crystal pick-ups and for tape recording
and playback. Separate wide range bass and
treble controls and alternative matching for
any loudspeakers.

See also our advertisement on page 64 for details i
our high fidelity stereo chassis.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full
demonstration. Open 9-5 including Saturdays.

NAME

ADDRESS

WIC

ARMSTRONG TELEVISION CO. LTD.

Warlters Road, London, N.7
Telephone: NORth 3213
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COYNE'S NEW
PIN -POINT SERIES TAKES
HEADACHES OUT OF ALL
SERVICING PROBLEMS!

No. 1

Pin -Point
TV troubles

in 10 minutes
Find the exact sound or
picture trouble in ANY
TV set from 700 possi-
unities! Latest edition now
has 332 pages of solid TV
servicing information; 300

diagrams, Cheek charts! 31/6. Postage 1/-.

SPE3IAL OFFER
Circle Book No. 1 on coupon, send only 16/3
after 7 days, and 16/3 in 30 days, making a total
of 32/0 including postage.

No. 2
Pin -Point
Transistor

troubles in 12
minutes

Trouble -shoot every
type of circuit in ALL
transistorized equip-
ment! 525 pages; hun-
dreds of illustrations;
120 check charts. 47/6,
postage 1/6. Circle Book
No. 2 o.i coupon.

Simple Check Chart
System Saves Time

These amazing practical handbooks with an
ENTIRELY NEW METHOD

show you how to find the trouble in ANY TY,
or transistor circuit FAST! Index tells you where
to look; famous Check -Charts help you to
pin -point the exact trouble in minutes! These
on the job books quickly pay for themselves in
profitable new business and valuable time saved!

TRY ANY FOUR BOOKS
ON NO RISK FREE

TRIAL OFFER
No. 3. Application of Radio and T.V.

Principles. 299 pages.
No. 4. Radio, Television and F.M

Receivers. 403 pages
No. 5. Radio & T.V. Circuits. 334 pages
No. 6. Latest Instruments tor servicing

Radio-T.V. :367 pages
No. 7. Practical Television Servicing

and Trouble Shooting Manual. 406 pages
No. 13. Televisan Servicing Cyclopedia.

868 pages
No. 9. Transistor Circuits. 410 pages
No. 10. Coyne Technical Dictionary
No. 11. Television and Raaio Handbook

213/-

26/-
26/-

26/-

34/-

47/6
39/6
16/-
22/ -

SEND NO MONEY,
USE TIME PAYMENT PLAN AT
NO EXTRA COST IF YOU WISH
Just mail coupon for free trial. After 7 days
send only low price or return books and pay
nothing! If you keep more than one book, send
a after 7 days and £1 each month until com-
pleted (maximum four books). To buy one book
send one hall in 7 days, one half in 30 days.

MAIL COUPON NOW FOR
FAST RETURN SERVICE

TO:

SIM-TECH BOOK COMPANY,
Mall Order Division, DEPT. W.4, Gaters
Mill, West -End, Southampton, Hants.
0Rush the books circled below for 7 -day FREE TRIAL
as per offer.
1 2 1 4 6 6 7 8 9 10 11

Name

Address

City County

 Vick here If enclosing full price, we pay postage. Same
I day money -back guarantee.
Postage 02 or lees 1/, 113 or more I/6d.
OVERSEAS ORDERS, PLEASE PAY PULL AMOUNT,
MONEY DACE GUARANTEE W NOT SATISFIED.

SITUATIONS VACANT
PLYMOUTH and Devonport Technical College.

PRINCIPAL: E. Bailey, B.Sc., F.R.I.C.,
A.M.I.Chem.E.
REQUIRED as soon as possible, assistant
lecturer Grade A, for Radio Officers' courses
wish opportunities for taking other radio and
electrical courses within the Electrical Engin-
eering Department Candidates should hold
P.M.G. Wireless Telegraphy certificate and
Ministry of Transport Radar Maintenance cer-
tificate. Sea -going and/or teaching experience
are added qualifications.
SALARY £520><£.27/10 to £1,000 per annum,
with additions for approved experience, quali-
fications and training.
FORMS and particulars (s.a.e.) from Clerk
to the Governors, Education Offices, Cobourg
St., Plymouth, to whom they should be se -
turned as soon as possible. [9388

LONDON COUNTY COUNCIL, Norwood Tech-
nical College, Knight's Hill, S.E.27.

REQUIRED, assis :ants. Grade B in the Depart-
ment of Telecommunication and Electronics
to fill vacancies due to promotion. The Depart-
ment conducts full-tme courses in telecommuni-
cation and electronics, radio operating and
radar, part-time courses additional include
radio and television servicing, television tech-
nology and other specialist subjects. Duties
would include taking classes in one or more
of these branches of study and possibly cer-
tain administrative responsibilities. Salary
£738-£1,486, depending on qualifications and
experience; appointments temporary in the first
instance.-Application forms from the Prin-
cipal; enclose self-addressed foolscap envelope.
Please quote (FE3a/WW/2968/1).
CENTRAL London firm requires competent

organiser of postal and equipment sales.
Age immaterial, refs. wanted. Part-time appli-
cation considerred.-Box 2462. [0133

SERVICE
engineer, familiar with professional

recording and audio equipment generally,
also construction and wiring, studio post, North
London.-Box No. 2551. [9365

SERVICE
manager required; must be first

class, and able to organise field and bench
work, service office and transport; salary £1,000
to £1,250, according to ability.-Box 2757.

[9380
RADIO mechanics.-Permanent and pension-

able vacancies exist for young men ex-
perienced in the assembly, installation and
testing of HF and VHF telecommunications
equipment, preferably in connection with avia-
tion ground services.
STAFF will be based at the Engineering Divi-
sion of the Company. address below, but their
main duties will take place overseas for varying
periods installing telecommunications equip-
ment. Whilst overseas a generous daily
allowance is paid.
EX -SERVICES personnel of fully skilled cate-
gories are particularly welcome to apply.
APPLICATIONS to the Personnel Officer. Inter-
national Aeradio. Ltd., Hayes Rd., Southall,
Middlesex. 10263
AIRCRAFT Radio and Electrical Engineer

required to take control of Servicing Work-
shops, Installations and Modifications in British
and American Aircraft-Apply: Personnel
Manager, Western Airways, Ltd., The Airport,
Weston -super -Mare. [9389

ELECTRONICS engineers: Men or women
with at least O.N.C. or equivalent experi-

ence to do final tests and inspection on a
wide range of high accuracy instruments. These
are permanent staff positions with pension
fund and club room facilities.-Electronic
Instruments, Ltd., Richmond 6434. [0124

PRODUCTION Engineer required, experienced
press shop, general machines. age 23-27.

Salary commensurate with experience and
qualifications. Please write in first instance
with brief details to Works Manager. Techno-
graph Electronic Products, Ltd., Upper St.,
Fleet, Hants. [9390
RADIO and Radar technicians required for

operation and maintenance of the radars,
ground control and airborne radio equipment
(including telemetry) associated with the
operation of pilotless aircraft.-Apply, stating
experience, to: Short Brothers & Harland,
Ltd.. The Aerodrome, Llanbedr, Merioneth.

10260
'TEST engineers.-Applications are invited
A from test engineers with previous industrial
experience of testing radio communications.
receivers and transmitters; successful applicants
will be offered positions on the company a
permanent staff: starting salaries commensur-
ate with qualifications and experience.-Apply
in writing, giving full details, to Personnel
Officer. Redifon, Ltd., Broomhill Rd., S.W.18.

10252
CIRCUIT Designers and Circuit Laboratory

Engineers required for design and testing
of automatic telephone exchange systems and
other similar projects. Candidates should have
had previous experience of this work and pre-
ferably have at least an O.N.C. or an inter-
mediate grouped C. & G. certificate. Know-
ledge of Crossbar Switching or totalisators
would be an advantage. Good salary paid
to selected applicants. Pension scheme after
aualifying period.
WRITE giving full details of qualifications and
experience to the Personnel Manager, Ericsson
Telephones, Limited, Beeston, Nottingham,
quoting Ref. DA/1. men

...Sonic V Portable.
TAPE RECORDER

 Manufactured with finest British materials.
 Aull000cisfrequencies. within the range of 40-

 Can be used as a straight amplifier having
two speakers to which 5.3 watts are de-
livered (max. rating 9.5 watts).

 3 -speed recording on four -track tape.
 Erase head can be switched off to enable

superimposing of recordings, etc.
Price of twin track, complete with crystal micro-
phone, tape, spare spool, telephone adaptor, and
lead with jack plugs for
recording radio or records. 4, GNS.

FOUR TRACK MODEL 50 GNS.

GENERAL SONIC RADIOS
92, Caledonian Road, N.1-Ter. 0322

METERS
All makes of Single and
Multi -range instruments
repaired and recalibrated.

Prompt Service
Ali work guaranteed
Priority for urgent
orders.

A NEW RANGE OF METERS
2 1 " TO 5" SCALED TO
REQUIREMENTS. DELIVERY 10-14

DAYS.

E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel: LAD 4168

ADJUST.

HOLE

DOUBLE

CUTTERS

with No. 3 None Tager Shank or Straight Shank r
Capacities teem 1r to 9' diameter. Send to:
illnat.atad Price List.

LIJDFRY LTD
S Hanway Place, London, W.1. Tel. M US 7472
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NO*
DOUBTS

FOR

DUODE

USERS

Duode owners have no doubts. They know
that they possess the most NATURAL, satis-
fying source of sound anyone can wish for.
They know that their Duode is the finest
investment possible, because it is never
entirely out of date and as each group of im-
provements takes shape as a new model,
their own unit can at a very reasonable cost
be brought right up to the latest standards.

A customer who has just tried a new Duode
under our home test plan writes-" I put
it into my cabinet in place of my existing 12
inch unit and the difference was astonishing.
Here is a Money Order for the balance due,
and my thanks for the opportunity of dis-
covering here at home what good reproduc-
tion should be."

If you also want good sound, long lasting
pleasure and the satisfaction of knowing that
your investment is gilt edged, write now for
details.

DUODE SOUND
REPRODUCERS

24, Dingwall Rd., Croydon, Surrey

"AS- N U"
REGUNNED T.V. TUBES

Supplied from stock, and despatched
by British Railways same day.
COMPLETE NEW GUNS fitted in
every tube and fully guaranteed for
TWELVE MONTHS.

I2in.
I4in.
I5in.
I6in.
17in.

2lin.

 
.

. 

..

.  

Mullard
£4 10 0
£4 IS 0

£6 10 0
£5 10 0

£8 10 0

Mazda
£4 10 0

£5 10 0
£6 0 0

£5 17 6

£8 10 0

Plus I0/- carr. and ins.

Other types available. Please contact:

J. P. WRIGHT
la Shotton Street,

Doncaster.
Sole Distribution Agent

Phone: DON 2636 or 662S2.

SITUATIONS VACANT

OVERSEAS.
Electronic technicians are re-

eu.red oy an oil exploration company with
headquarters in the U.K. Men should be singe
on jailing. Wont will include the maintain -
mg and operating of fie:el equipment often
under conditions of desert. jungle and swamp.
The equivalent of an H.N.C., with practical
experience in electronics, is essential. Tours
overseas are of up to two years, followed by
home leave.-Write with full particulars, cover-
ing any time spent in the Forces, to Box 2228.

[0331

VACANCIES
for pensionable Radio/Radar

Technicians (" Technical Officers ") in the
Department of Transport and Power, Dublin.
Aye limit: 40 years. Salary scale: £455 (at 21
years of age) to £790. Entry up to £630 in cer-
tain circumstances. Practical experience in the
maintenance of V.H.F. radio and/or radar
equipment is essential-Application forms, etc.,
from Secretary, Civil Service Commission, 45,
Upper O'Connell St., Dublin. Latest time for
receiving completed application forms: 5 p.m.
on 24th January. 1961. [9375
iNTERNATIONAL AERADIO Ltd., has
1 periodic vacancies overseas for Radio Tech-
nicians, City ant Guilds Intermediate Telecoms.
an advantage but not essential if applicant has
considerable experience installation/mainten-
ance iow/medium power comms.
Equipment; applications ex -service personnel
of fully skilled categories welcomed; posts are
permanent and pensionable: normally accom-
modation is provided with tax free emoluments
equated to local conditions; additional marriage
and child  allowances; free air passages and
:nal-lace. kit aliowar.ce; generous U.K. leave.
apply in writing.-Personnel Manager, 40. Park
St., W.1 10262
AIR Ministry require 2 engineers Grade III at

Headquarters Signals Command, R.A.F.
Medmenham, Marlow, Bucks, to work in team
responsible for installation design of radio com-
munication on radio navigational aid systems
and design of ancillary equipment for such
systems; quails. recognised engineering appren-
ticeship or equiv. training, and corporate mem-
bership of I.E.E., or equivalent or exempting
quals., with sound knowledge of principles of
radio engineering; salary scale £780 (at 25
years)-£1,220 p.a. (provincial -male).; forms
from Ministry of Labour, Technical and Scien-
tific Register (K), 26, King Street, London,
S.W.1, quoting D776/0A; closing date 21 Janu-
ary, 1961. [9387

MINISTRY OF AVIATION require electrical
eng.neers as assistant signals officers.

Posts mainly in London, but some in provinces.
Duties include planning, evaluation, installation
and supervision of maintenance
of civil aviation telecommunications and navi-
gational aids at airports and telecommunica-
tion centres. Quals.: 1st or 2nd Cass Hons.
degree in Physics or Engineering. A.M.I E.E.
or A.F.R.Ae.S. Candidates with Parts I. II andIII of A.M.I.E E., or Parts I and II of
A.F.R.Ae.S. or equivalent or of high profes-
sional attainment without these quals. con-
sidered. Salary Scale:. £690 (at age 23) to
£1.300. Slightly lower to, women and for
Posts outside London. Promotion prospects.-
Further details and forms trom Ministry of
Labour, Technical and Scientific Register (K),
26, King St., London, S.W.1, quoting D.161/OA.

[0315

SITUATIONS WANTED
FOREMAN aerial rigger, driving licence,

references, etc.-Box No. 2570. [9367

ENGINEER, experienced radio. TV/Aud'o/
V.H.F. radio telephone/cinema sound

seeks situation, pref. field; own transport.-
Box 2785. 19385
NTOUNG man, 32, public school education,
A. several years experience of TV servicing,

previous travelling experience reuires position
,s sales rep. to radio or component firm.-
Marshall, 223, Dobcroft Rd., Sheffield. [9371

TECHNICAL TRAINING
RADIO and television servicing.
HOME -STUDY courses with special schemes of
practical work are available from the Pembridge
College
(1) Introductory course for beginners.
(2) More advanced course covering new
R.T E.B.Intermediate Certificate.
(3) Advanced course covering R.T.E.B. Final

Certificste (in preparation).
DETAILS from: The Pembridge College .if
Electronics., 34A. Hereford Rd.. London. W.2.

10256
TRAINING in radio and television servicing.
NEXT full-time ore -year course commences on
January 3rd. Recognised by R.T.E.B. for new
radio and television servicing certificate ex-
aminations.-Details from: The Pembridge Col
lege of Electronics. 34A. Hereford Rd.. London.
W.2. 10257
I EARN Radio and Electronics the New Prac-

tical Wayl Very latest system of experi-
menting with and building radio apparatus-
" as YOU learn "-Free brochure from Dept.

Racitostructor, 40, Russell St., Read-
ing, Berks. 10241
CITY & GUILDS (electrical, etc.) on "No

Pass-No Fee " terms, over 95% successess.
-For details of modern courses in all Drenches
of electrical engineering, applied electronics,
automation. etc.. send for our 148 -page Hand-
book-free and post free.-B.I.E.T. (Dept.
388A), 29, Wright's Lane, London, W.8. [0017

CABINETS, ENCLOSURES AND
EQUIPMENT BY STAMFORD

To Goodmans Specification

Speakers supplied.
See "EQUIPMENT "

listed below.
8.61. Corner Enclosure in
three sizes.
(a) For Axiette. Price
£10/1818 or 43/8 deposit
and 9 ulnas 20/11 mthly.
(b) For Axiom 110 and 112.
Price 213/13/- or 54/8
deposit and 9 payments 28/1
monthly.
(c) For Axiom 300 or the
3-Way

" 177. Prlstemicne e15
including AR

or 71)- deposit and 9 pymnts
341- mouth ly.

HI -FIDELITY EQUIPMENT
Only 0% interest charged on Credit and H.P. Terms for

equipment.

SPEAKERS
CaishsPr. lode

Dep.
H.P.mis

Goodman. 8' Axiette 8 12 28/5 8)4
8' Triaxiette 13 10 541- 12/10

10' Axiom 110 5 5 20/- 4/10
10' Axiom 112 8 10 34/- 8/i;
12' Axiom 300 . . 11 5
Trebax 5K/20X1; . 7 0

9 10
28/- 8/9

Midas 650

45/2 10/10

38/- 9/1
Wharfedale 8" Column 8/145 6 19 1 28/- 6/8

8' Super 8/FS/AL 6 19 1 28/- 6/8
10' Golden/FOB 8 8 33/4 8/-

WhitIleys WB 10' HE 1012 4 15 19/- 4/7
WE 10' HE 1016 7 12 30/6 7/6

Else 4 speaker HPP12 10 16 43/8 10/5
LOUDSPEAKERS-COMPLETE SYSTEMS
Goodmans AL/100 23 10 94/- 22/7

AL,120 29 10 118/- 28/4
Sherwood I 32 11 130,'- 31/2

Wharfedale W2 29 10 118)- 28/4
W3 39 10 158/- 37/11
SFR/3 38 10 158/- 37/11

GRAM UNITS ETC.
Lenco GL 58/580 23 15 95/9 22/10
Garrard 301 Strobe 23 18 95/8 23,-
Garrard 4 HF (Mono) 18 9 74/- 17/9
Garrard TA Mk. II (Mono) .. 8 10 34)- 8/2
Garrard 4 HF (Stereo) 19 4 76/11 18/6
Garrard TA Mk. II (Stereo) 9 4 1 37/- 8/11
Garrard 210 12 13 50/8 12/3
Collard RP 594 (Stereo) 11 18 47/9 11/6
Dec. FFSB Pick-up 21 0 84/- 20/2
AMPLIFIERS
Leak TL 12 Plus/Varl III .... 34 13
Rogers Junior 17 Cl

Leak Stereo 20/Vari III 55 9
Quad 22 and 2 Amps. 70 0
Jason J2 10 40 19
TUNERS
Leak Trough Line Mk. H 33 15
Acoustical Quad F.M. 28 17
Rogers Junior Switched 15 1 1
CHASSIS
Armstrong Jubilee Mk. II 30 9

Stereo 55 33 12
Stereo 12 Mk. II 44 2

TAPE
Brenell 3 -Star Recorder 60 18

Mk. V Deck 29 8
Mk. V Amplifier ... 24 0

138/8 23/5
88/- 184

221/10 63/3
280/- 87/2
163/10 99/4

135/- 32/6
115/8 27/8

60/7 14/7

121/10 29/3
134/5 32/6
176/5 42/4

243/7 58/5
117/7 58/3

96/, 't3, -

GPM FOR STEREO OR MONAURAL. 44t. wide Record
storage. Deck 17 x 16in. Control Panel 15 x
Tygan Grille, also supplied with full length motor board,
omitting record storage. Price £221101- or ST- deposit
and 9 payments 41/8.

Write for lista for Equipment, Cabinets and Enclosure..
We specialise in supplying any equipment currently
available. Demonstrations at our Weymouth Terrace
Showroom. Our Products are supplied in oak walnut
and mahogany veneers finished in shade required.
Delivery 12/6 England and Wales. 25/- Scotland.

Visit our HI -Fidelity Showrooms at:
84188/98 Weymouth Terrace, off Haelmoy Road
LONDON, E.2. Telephone: SHO 5008

Showroom bourn Monday -Saturday, 9.30 to 5.30.
Late night Wednesday, 7 p.m.

Directions: No. 6 bus from Liverpool Street Static^ to
the Odeon, Hackney Road. walk back two turnings.

A. L. STAMFORD LTD. (DEPT. t34)
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SOLDERING
EQUIPMENT
BY

WIRELESS WORLD

LITESOLD
(REGO TRADE MARK)

PRECISION
INSTRUMENTS

Comprehensive range -
Robust and Reliable -
Light weight - Rapid
heating - Bit sizes
3/32 in. to 3,8 in. -
" PERMABIT " or
Copper bits - All
voltage ranges 6/7 v. to
235/250 v. - Prices from
19/6.

ALSO
 PLASTIC CABLE

STRIPPERS.
 MIN iATURC

SOLDER POTS.
 HEAT GUARDS.
 LONG LIFE BITS.

ADAMIN
The new range of
micro /solder 'ng
instruments. Weights
from 4- -oz. Bit dia.
I/32in. Have you had
details?

Brochure S5 on request
from the sole proprietors
and manufacturers with 28
years' experience in this
field.

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

To our many friends in Communica-
tions, Electronics, Educational and
Medical Establishments here and
abroad, we wish Hi-Fi and

Prosperity throughout 1961.
A.A. TOOLS

197A WHITEACRE ROAD,
ASHTON-UNDER-LYNE, LANCS

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL -CHROME MANGANIN

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 BAKELPTE 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

TECHNICAL TRAINING
STUDY radio, television and electronics with

the world's largest home study organization;
Brit.I.R.E.; City & Guilds; R.T.E.B., etc.; also
p:actical courses with equipment; no boo'ss to
buy.-Write kr free pospectus, stating subject,
to I.C.I. Intertext House, Parssate Rd., (Dept.
412). Londor., S.W.11. [0359

TUITION
ROYAL TECHNICAL COLLEGE, SALFORD.

DEPARTMENT of Electrical Engineering.
HEAD of Department: J. H. Calderwood,
M.,Eng.,Ph.D., M.I.E.E., F.Inst.P,
A COUSE of six lectures on
ELECTRICAL Insulation will be given on
Tuesdays at 7 p.m. commencing, on 7th Febru-
ary, 1961. The fee for the course is £1 Ils 6d.
Further details may be obtained from the Head
of the Electrical Engineering Department.

[9364
FULL-TIME courses for P.M.G. Certificates,

C.G.L.I., Telecommunications and Radar
Maintenance Certificates.-Information from
College of Technology, Hull. [0111

V and Radio-A.M.Brit.I.R.E., City andT 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 branches
of radio, TV and electronics, write for 148 -
page Handbook-free-B.I.E.T. (Dept. 397A),
S,9. Wright's Lane. London, W.8.

10°FIND TV set troubles In minutes from thattt
gnat 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., 20, Fairfield Rd., London, N.8. [0089
FREE from the I.P.R.E.: Syllabus of famous

radio and TV courses; membership condi-
tions booklet. 1/-; sample copy The Prac. Radio
Engineer. 2/- post free.-Secretary. 20. Fair-
field Rd., London N.8. [0088
WIRELESS.-See the World as a radio officer

in the Merchant Navy: short training
period, low fees scholarships. etc., available
boarding and day students: stamp for prospec-
tus.-Wireless College. Colwyn Ray.

ADIO and TV servicing, all aspects
10018from

basic principles, guaranteed coaching for
City & Guilds, R.T.E.B. Cert.. Brit.I.R.E., etc.
Study at home under highly qualified tutors.
No books to buy.-Write for free prospectus
stating subject, to I.C.S.. Intertext House.
Parkgate Rd. (Dept. 442A). London. S.W.11.

HOW and Why " of Radio and Electronics
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
brochure from Dept. W.W.12 Radiostructor. 40
Russell Street, Reading, Berks. 10240

A.m.i.Mech.E.,
A.M.Brit.I.R.E..

Guilds. G.C.E.. etc., bring high pay and
security: " No Pass-No Fee " terms: over 95%
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.8. 10118

BOOKS, INSTRUCTIONS, ETC.
BACK Issues of " Wireless World," almost

complete, from 1947 to 1958; offers?
Buyer collects from 54, Hillfleld Rd., N.W.6.

19382

TELECOMMUNICATION
Technician Text-

books; Telecomm Principals A and B, 9/6
p.1.: Telecomm Maths. A and B, 9i6 p.f.
Riddiford, 384 Tilehurst Rd., Reading, Berks.

[9215

HOW to use ex -Gov, lenses end prisms. Nos.
1 & 2, 2/6 ea.: lists free for s.a.e.-H. W.

English, 469. Rayleigh Rd. Hutton, Brentwood
Essex. 19342
SELL by post-receive cash by post! Learn

mai' crder trading, unlimited trade expan-
sion; Mailmethods Manual shows how: details.
s.a.e.-Mailmeth els (M.151 Co.. 170, Old
Christchurcn Rd., Bournemouth.

r93" INTRODUCTION to Valves." By R. AT.30.

I Hallows, M.A.Cantab.. M.I.E.E.. and H. K.
Milward, B.Sc.Lond., A.M.I.E.E. Describes
the principles, construction, characteristics and
uses of most types of radio valves. The
approach is simple and, as far as possible, non -
mathematical, but the book provides the
student with a thorough understanding of
valves and how they work. 8'6 net from all
booksellers. By post 94 from Mlle Books Ltd.,
Dorset House, Stamford St.. London, S.E.1.
" A BACS or Nomograms." By A. Glet.

C1 Translated from the French by H. D.
Phippen and J. W. Head. Most engineers have
made use 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 abac 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., London, S F.1.

JANUARY, 1961

SERVOMECHANISMS
An introduction to the practice and theory of
closed -loop position -control systems, with
an account of methods of data transmission
and computation.

By P. L. Taylor.
42 -. Postage 1 6.

PRACTICAL TV TROUBLE -SHOOT-
ING. 18/6. Postage 9d.

THE ANTENNA by L. Thourel. 70,-.
Postage 1/6.

SOLUTION OF PROBLEMS IN TELE-
COMMUNICATIONS by C. S. Henson.
25/.. Postage 9d.

USING TRANSISTORS by D. J. W.
Sjobbema. IS,:,. Postage 6d.

BASIC MATHEMATICS FOR ELEC-
TRONICS by N. M. Cooke. 58/, Postage
1/6.

ELECTRONIC COMPUTERS. Principles
and Applications, by T. E. lyall. 25/-.
Postage I/ -

REFERENCE DATA FOR RADIO EN-
GINEERS, 4th ed. Postage 2/-.

RADIO VALVE DATA. 6th ed. Compiled
by '' W.W." 5,'-. Postage 9d.

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.

NYLON P.T.F.E.
ROD, BAR, SHEET, TUBE, STRIP, WIRE

No quantity too small. List on application.

BRASS  COPPER  BRONZE
ALUMINIUM  LIGHT ALLOYS

H. ROLLET & Co. Ltd.
6 Chesham Place, S.W.I. BELgrovia 4300

ALSO AT LIVERPOOL, BIRMINGHAM.
MANDIESTER. LEEDS.

TAPE RECORDER
SOUND HEADS

Monaural.

2 Track Stereo.

4

R/P & Erase.

R/P & Erase.

R/P & Erase.

HOME & EXPORT

Full specifications, technical data,
with samples available to the
Trade on request :-

BRADMATIC PRODUCTIONS LTD
124, ALBERT ROAD
BIRMINGHAM, 21

ENGLAND



JANUA1t', i9u1 WIRELESS WORLD 187

rU:sr-i-PULL SIX
KIT (0 transistors
and ctioaus). 11/1_

waves. Sens.tivity
of a super -he, (2 kF
stages) Tonal qual-
ty of a 1 kr. ker-

iormanto as Tran
tigen-3 but full lcud-
speaker strei.gtii.
9,000 lines 31n. loud-

speaker wf.0 iuk-tor.e output. Without doub
the finest value ii, transis.or kits today.
Competitively priced a. Le/19/6, post etc.
2/6. ,t-ase 63 x 4f x If in. approx.)

"RECO" TRANSISTOR

KITS
'' RECO " TRANtIGNA-3 '3 transistors)
M/L waves. Ferrite
rod aerial. Tuning
condenser. Home.
Light and Radio
Luxembourg too.
Complete kit with
easy -build plans
and " Sonotone "
miniature earpiece.
55/-. Post etc. 2/6.

IJEW' RECO "

"RECO" TRANSIGEN-3 (3 transistors).
M/L waves and T.S.
High -gain ferrite rod
aerial_ XAI04
wan) Rh stage. On
test (50 miles Lon-
don) tuned in Home,

Light, Thiru, AFN, Radic Luxembourg and
many others at good headpl.one strength. A
really fine transistor kit complete with easy -
build diagrams, and " onotone" min ear-
piece a9/6. Post etc. 2/6. (Case 63 x 41 x !3in.)

"RECO" FUSH-PULL FOUR (4 tran-
sistors) M/L waves
with 2 S/W coil, nee
upon request, 3 n
HIGH-GRADE speak-
er affording fine Lona.
quality Ferrite rod
aerial. Bias sensiti-
vity volume control.
Complete kit with
easy -build diagrams
£411916. Post etc. 2/6. (Uses 43v. flash -lamp
battery.)

" RECO " PUSH-PULL FIVE (5 tran-
sistors). M/L waves and T.B. Indoors
or outdoors .his brilliant radio brings
Home and Continental stations to your -
finger tips. 3in. Golden -Tone Speaker.
Ferrite Rod Aerial. EDISWAN XCIOI's
(350 mw). Push-pull output stage. Gleaming
pale blue styrene case with speaker grille in
red. Complete kit with easy -build diagrams
E5/19/6. Post etc. 2)6. Dorset customer
writes:-" Makes fine car radio."

" RECO " SUPER TRANSIGEN-4 (4
transistors) an Transigen-3 but with 3in.
speaker. Complete kit f4/,9/i. Post etc. 2/6.
(XAI04, XBI 13, XCI01, XCI01.)

"RECO" AMAZON -3 3 transistors).
Medium waves with 2 SIW coils upon request.
Tonal quality above average. Sensitive reflex
circuit. Complete kit with super B.A. repro-
ducer and attractive plastic case 55/-, post
etc. 2/6.
All transistors used in our kits are
EDISWAN FIRST GRADE.
Overseas customers please add 3/6 extra for
post.

Circuits only and parts price list 2/6 for 6.

AFTER SALES SERVICE

RADIO EXCHANGE COMPANY
27 HARPUR STREET, BEDFORD.
(Opposite Co-op). Phone 2367

Closed Sat. I p.m.

BOOKS. INSTRUCTIONS. ETC.

ber I.R.E.(U S A.). A.M.I.E (Rust), a corn- have
Handbook." Editor, F. LEI CIS the"RrantoDrcei-sInttri;s.

heive reference book. the work of 10

g a vast amount of data in a readily accessible
authors anl 23 collaborating engineers. contain-

form; the book is intended especially for those
interested in the design and application of radio
receivers or audio amplifiers. Television. radio
transmission and industrial electronics have
been excluded in order to limit the work to a
reasonable size. 55/- net from all booksellers.
BY post 57'3 from Iliffe Books Ltd., Dorset
House. Stamford St.. S.E.1.
" SECOND Thoughts on Radio Theory." By

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 Illffe Books Ltd., Dorset House,
Stamford St., S.E.1.

INSTRUMENT
REPAIRS

DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED
REPAIRS.

We specialise in the repair and conversion
of the following :-
MULTI -RANGE METERS.
AMe-VOLT-WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT.

LEDON INSTRUMENTS LTD.
96, Dept:ord High St., London, S.E.8.

TIDEWAY 2689

000000000000000-7
Ej COVENTRY RADIO LTD. [21

0000000000000000
18.1,191 Dunsta.,ie Road, LEITON
Audio & ..omponen. Spec:masts Es.. 1310

If you are unable to visit us at

El
Luton, send ,oi a copy oi our

NI-FI CATALOGUE
oi 300 items 7U pages.
Price 11/- plus tid. postage.

El,-, JASON KITS
LJ,-, Everest Portable Radio
L.1 913/19/6-0 Transistor.
O i13/18/9--7 Transistor.
n Tuner FMT1 £5 5

Tuner FMT3 69 13

CI
Tuner Mercury 2 £1,1 14

Stereo Amplifier JSA2 £13 19
CI Tuner JTV2K £12 19
O Tuner Argonaut AM/ FM Tuner £10 10
E Tuner Argonaut Radio Receiver £11 11

0

0

0

0

0

LUTON'S 111-F1 CENTRE
Telepnone Luton 738d/9

YOU
for

EXTENSIVE RANGE OF
CABINETS FROM £4-7-6

THE CONTEMPORARY
Price £11.11.0

This beautifully designed Contemporary Cabinet
can be supplied in Oak, Walnut or Mahogany
veneer and has a waxed semi -matt finish.
This cabinet can be fitted with any of the latest
Hi-Fi units.

THE GROSVENOR
Price £19.19.0

This elegant cabinet is available in veneered figu'ed
walnut and polished to a high gloss in a medium
shade. Gold embellishments are an attractive
feature of the design. 9,n. black legs are normally
fitted. A three sliding door system reveals cmple
storage room and space for equipment.

TWO NEW LEWIS CATALOGUES:-

CLV:
The Cabinet Catalogue

,c,N The Equipment Comparator I
Catalogue

(Designed to assist your choice of cabinet and
equipment).
F lease send me details of your two new catalogues

Name

Address

BLOCK CAPITALS PL2ASE WW2 I.

100 CHASE SIDE, SOUTHGATE, N.14
Telephone: Palmers Green 3733
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HARRINGAY SUPPLIES
345 HORNSEY ROAD, N.I9

ARC 4107

RE-ENTRANT
LOUD HAILERS

Dia. 15in. Heavy Duty Ali
Metal, new and unused
63/10/-. Com 10/-,

SMALL MODEL MAKERS
MOTORS 24v. AC/DC.

Reduction geared, new. Size 1 }in.
x lin. x Olin. long 1216 each,

TELEPHONES
" F " TYPE

Complete in fitted oase.
portable, range up to
5 nines. suitable for
factories, building
sites, offices etc..

2 complete sets-
16;10i-. Carr. 5/-.

p/p 1/6. Other
types of small 12
or 23 V. motors
in stock.

TRANSFORMERS
210/250 v m, 270-
(1-275 v. 50 mA
6.3 CT. 3 A. out
17/6. 210/259 in
300-0-300 v. 125mA
6.3 C.P1A 6.3 CT.
2.5 A. 5 v. 2 A. out,
22/6. 2'201240 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, .03/.25M
31- each, post 6,1. Tygan Fret 2/- sq ft.
TRANSFORMERS -Step Down
2001250 v. 111,30 v.100 watt out 17/6, post 2/.. 200;250 v. in,
110 v. L00 watt out 17/6, post 2/, 200/250 v. in, 110 v.
3.04 amps. out £4/10/-, post 5/-.
AC/TO DC RECTIFIER UNITS, 200/250 v. In, 100/120 v
DC out at 2.5 erns.. £410/0.
'DISTRIBUTION BOARDS' 12" x 6' fitted with 200/300v. AC
volt meter, two 15 amp fuses, two 3 pin output sockets, 1
mains input socket 18/6, post 3/6. mosion.

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
Complete New Gun fitted in every Tube
12" 14" .. £5.0.0 I 17" .. £6.0.0
13" .. .  £5.10.0 I 21" £8.0.0

Immediate Delivery
Carriage and Insurance 10/- extra

NU -GUN TELETUBES LIMITED
3 The Mews, Dashed Rd., Harringsv London, N.4.

Telephone: MODutview 2903

Instrumentation at its best .

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
WOODLAND ROAD, TORQUAY Tel. 63822/3/4

radio
masts
and
aerial
equpment

As supplied to:

Government Depts.

Overseas
Administrations.

Major Oil Companies.

Leading
Manufacturers of
Communications
Equipment.

with

TECHNICAL

SERVICES

for
Standard Tubular
Steel Masts
V.H.F. Installa-
tions
Rhombics
Dipoles
Folded Dipoles
Vertical Radiators
'T' Aerials, Single
& Multiwire
Transmission
Line Equipment
Terminating Res-
istance Units
Lead-in Insulator
Panels
Radial Earth Sys-
tems
System Planning
and Installation

South Midlands Constructicn Limited
ROMSEY RD., CADNAM, SOUTHAMPTON

RACKS & PANELS
All types, open and enc.osed, to
G.P.O. or customer's specification

SOUND SALES LTD.
Works & Laboratories.

West Street, Farnham Surrey
Farnham 6461

Trade Mark

Best electric soldering irons in the
business - first choice with Industry
for over 25 years. Full range available.
25 watt model illustrated.
For leaflet write:

CABLE DIVISION

Associated E.ectricai Industries Limited
Distribution Equipment Sales Department,
145 Charing Cross Road, London, W.C.2
Tel: GtRrard 866J.

WALTRAK pocket audio oscillator, transistorised,
1.111111 c.p.a., supplied complete with battery, probe,
etc. Excellent technical reviews, idea, for circuit
checking, etc. £61101- subject.
WAL GAIN transistorised pre -amplifiers, many
applications. supplied complete with battery, phono
plugs, screened lead. etc. Mono £5, Stereo £71101 -
subject.
Full technical literature.
WELLINGTON ACOUSTIC LABORATORIES LTD.
Farnham, Surrey Farnham 6461

REBUILT T/V TUBES
12"-14" £4 15 0 15%17" £5 5 0

21" £7 15 0
ALL TUBES GUARAN 1 -,ED FOR 12 MTHS.
15/. ALLOWED ON YOUR OLD BULB.

CARRIAGE AND NSURANCE EXTRA.
VACUUM ELECTRONIC LTD.
35 SACKV1LLE ST., LONDON. W.I.

Phone REG. 6404

LOUDSPEAKER

ENCLOSURES
AND

AMPLIFIER CONSOLE CABINETS

A. DAVIES & CO. (Cabinet Makers)
3 PAhKHILL PLAC-t (off Parkhill hoad
LONDON, N.W.3 GULLIVER 5775
Few minutes walk Belsize Park Underground

LYONS RADIO LTD.
POCKET MJLTisin ERS. Specially imported multi -range compact instruments or a
high order of accuracy housed in dust -proof bakelite case with 3M. rectangular
clearly calibrated did, single selector switch on front pmel. Ranges: Vohs A.0 and
D.C. 0-10-5025)500-1,100 v. (1,060 ,,bras per volt,. cu rent, 0.1-100-50 ruA
Resistance: 0.2,000 and 100 to 200 K/ohms. Includes full instructions, test leads and
b dtery. PRICE ONLY £4.
T.C.C. MANSBRIDGE C.INDEN8339. 8 pin. 500 v. wkg. at 60° C., inverted mtg..
type 112 1.41. PRICE 5/6. 4 mid. 1,500 v. wkg. at 60° C., type 121B Inverted mtg.
PRICE 4/6. 4 ml]. wkg. at 60"C., type 92. PRICE 4/.. All above guaranteed as new
and unused. For less than 6 add 1/6 post, over post free.
VALVES. Special lids month-Mullard EF30 (Red), 2/9 ea. EF55, 416 ea. 51140,
4/6 ea. Mazda 6F12, 3/6 ea. All as new and guaranteed. Post free.
BATTERY CHARGER or MODEL RAILWAY COMPONENTS.
RECTIFIERS. Full wave bridge types for outputs up to 12 v. D.C. 1 amp., 5/3.
2 amp. 8/9. 4 amp. 12/6.
TRANSPORMER3. Pri. 200/250 v. See. tapped 3.5, 9 and 17 v. for producing a D.C.
output, when u7ed with above rectffiars, of 2 v., 6 v. and 12 v. respectively. 1 amp.
size 11/3. 2 amp. 15/ 3. 4 amp. 1818. Postage up to value 16/6 add 119, over add 2/6.
Wiring di igram suppiied if requested.
INVERTERS. Known as Motor Generator type 7, Air Min. Ref. 51113288. Input
23 24 v,, D.C. Output 80 v. at 1,600 cycles, 240 vA. Carbon pile V/R and titter
unit incorporated. In good condition. PALIE OIL 145/-. eirriage
3 GOLDHAWK ROAD, SHEPHERDS BUSH, LONDON, W.12

Telephone: SHEpherds Bush 1729

THE HIGH-FIDELITY
MAIL ORDER SPECIALISTS

GOODS uE.PATCHCD BY RETURN
Carriage, Packing & Insurance (U.K.) FREE !!
AMPLIFIERS TUNERS SPEAKERS MOTORS ' PICK-UPS ' MICROPHONES

CAR1NEIS TAPE RECORDERS
Quad, Leak, Rogers, Dulci, Armstrong, Chapman, Jason, Wharfedale, T.S.L., Good -
mans, Garrard, G.E.C., Connoisseur, W.B., Collars, Lenco, Arcs, B.J. }quires, Lustre -
phone, Record Hocsing, Ierrograph, Vortexion, lirenell, Wearite, Tann0y, Lowther,
Ronette, Fi-cord, etc.
Hire Purchase Terms available  "Comparator" Demonstrations

WORLD WIDE EXPORTERS
* OVERSEAS ORDERS SENT FREE OF PURCHASE TAX

AND SHIPPED PROMPTLY AT MINIMUM COST

C. C. GOODWIN (SALES) LTD.
(Dept.W.14) 7, THE BROADWAY, WOOD GREEN,
LONDON, N.22 qi=a Tel. BOWes Park 0077/8.
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ELECTRONICALLY SOUTH SUPPLIES
STABILIZED

POWER SUPPLIES

TYPE 889. Output 300V +ve 300 mA. Valves:
2 of GZ32, 3 of 12E1, 1 of 6AM6, 2 of 85A2, 1 of
STV30/20. Power components rated 500 mA.
Size 19in. x 9M. x 12in. deep.

PRICE £19-10-0

TYPE 890. Output 200V - ve 120 mA. Valves:
1 of GZ32, 1 of 12E1, 1 of 6AM6, 2 of 85A2, 1 of
STV30/20. Power components rated 200 mA.
Size 19in. x 7in. x OM.

PRICE E8-10-0
The outputs of both power units are well stabilized
against load and mains fluctuations, ripple under
10 niV. Nominal input 230V. 50 cycles.
The units are as new and robustly constructed with
" C " core transformers, paper dielectric smooth-
ing condensers and incorporate a load isolating
relay.
The output voltage is adjustable over a narrow
range, but they can be modified quite easily for a
fully variable output.
All units are supplied in perfect working order,
complete with leads, circuits and plug; are easily
mounted in a 19in. rack, and are suited to most
laboratory requirements.

Further information including full performance
data free on request.

LOW VOLTAGE POWER UNIT TYPE 15
D.C. unregulated power unit providing two separate
smoothed outputs of - 50y. 4A. each (1- wired to
chassis). Output impedance 4.3 ohms, ripple
1 Volt R.M.S. at full load Input 230V 50 cycles.
Switched metering of current, output voltage on
each channel and also A.C. input voltage. Size
13iin. x 12in. x 201 in.

PRICE t19-10-0
All Instruments post and packing free in U.K.

PRECISION CONDENSERS. Silver Mica by
L.E.M. or Johnson Matthey. 200V. wkg. Ideal
for bridges, etc. All brand new and full list on
request.
0.5 mf. 1%, 4/6; 0.5 mf. 5%, 2/6; 0.25 mf. 1%, 3/3;
0.25 mf. 2%, 2/-; 0.2 mf. 2%, 21-; 0.1 mf 1%, 2/6;
0.02 mf. 2%. 1/-; 0.01 mf. 2%, 1/-. P.P. on single
condenser, 3d., 3 or more post free.

PORTLAND ELECTRONICS LTD
20 PORTLAND PLACE

STALYBRIDGE CHESHIRE
STA 2148

Lru.,
95, OLD KENT ROAD, LONDON, S.E.I.
90, HIGH STREET, EDGWARE, MIDDX
124, JUNCTION ROAD, LONDON, N.19

72 BOROUGH HIGH STREET S.E.I.

SMITH'S SECTRIC CLOCKS
all at 25% OFF maker's prices.
With full manufacturer's guarantee. 200-250 v'
50 cycles.

List

BESWOOD 105/-
CROM t R 95/-
DRAYTON 92/6
DEBENHAM 731 -

HAND WIND
SEAFARER 29/6 21/6

Plus Postage and Packing 2/-.

Our
Price
78/6
71/-
69/6
54/6

AMPLIFIER & SPEAKER
in Cabinet

Ex -Rental. Tested and
in good working order.
deal Guitar Amplifier.

Complete with valves.
37/a Plus 3/- post
,1 and packing.

R.C.A. AUTO CHANGERS
4 speed Ronette head. Brand new. A snip lor
the specialist.

£7.19.6

OUR
PRICE

I2 -CHANNEL
TURRET 1 UNER
BRAND NEW. Fitted
wits coils I to 5 and E to
9. 34/38 Mc/s. Complete
with P.C.F. 80 and P.C.C.
84 Valves.
Manufacturer's price

Carriage
paid.

FREE with every order for a
BLACK & DECKER
D.500 DRILL at £6.19.6
we supply the following attachments

ABSOLUTELY FREE
 13 DRILLS  HOLE SAW
 RUBBER DISC  6 SANDING DISCS

 LAMBSWOOL BONNET

ELECTRIC CLOCK, AUTO COOKER
TIMER & TIME

SWITCH
BRAND NEW. Modernise
and add pounds to the
value of your electric
cooker. Ideal lor auto-
matic cooking, or any heat
or current control. Com-
plete with handsome elec-
tric clock. 200/150 v.
30 Amp. Full fitting instruc- OUR ,Ctrj 17 A
tiens. Plus 2/6 P. & P. PRICE 44   ,

-_--E VeNWAREMTAII-__-------,_-_,-_----

for us: -

11-
1/6

COMPONENT DISTRIBUTORS
Guaranteed components -

made specially
1% ton. SILVER MICA CAPACITORS

84 standard values always in stock.
5-1000pF 9d, 12002000pF
2200-3000pF 1/3 33003000pF

P.V.C. COV'D ELECTROLYTIC CAPACITORS
Bias 1/6 to 2/8. Smoothing 1171 to 3/3

Dual 4/3 to 6/-. Full List No. 16.
llin. dia. CAN TYPES 350/500 V. from 4/-

111n. dia. POTENTIOMETERS Zia. shalt
10K, 25K, 50K. 100K (linear), 250K. 5001i. 1111, 23I

(log.) 3/, With switch 4/6.

MINIATURE MAWS TRANSFORMER
Psi. 0-200-220-240 v. Sec. 250 v. 40 mA., 6.3 v. 1.3 amp

Stack size 21 x ld x Ilin., 1406.
CELLULOSE WADDING for resonance damping, 40 ply

36M. aide, 5 yd. roll 18/i, post 3/..
Bole distributors for this area.

IMPORTED HIGH STABILITY RESISTORS
Miniature half -watt 5% " Preferred value " range
(144 values -12 to 10MO). Very popular line 6d. ea.

WIMA "TROPYDUR " PAPER CAPACITORS
Flat oval shape. Small size. Glazed surface.

mid. tol. 250V 500V mid. ton. 250V 500V
.01 20% 6d. 71 .15 10% 1/1 1/2
.015 20% 61 7d. .22 10% 1/3 1/4
.022 20% 8d. 9d. .25 10% 1/3 1/4
.033 20% 84. 9d, .33 10% 1/4 1/6
.047 20% 9d. 3.0d. .47 10% 1/6 1/9
.03 20% 9d. 101. .68 10% 1/7 213
.068 20% 101, 111 1.0 10% 2/1 2/6
.1 10% 1/- 1/1

" SURPLUS " HIGH STABILITY RESISTORS
Best makes. Largest selection available. 145 standard

values plus many others.
5% 1W. 71/. 4W. 91, 1W. 1011.
2% Iw. 10d. 1w. 1/- 1W 13
1% 4 W. 1/3 1w. 1/6 1w. 119

Ordinary Carbon Resistors 4W. 3d.. iw 41. Also
Carbon and Wire wound to 200W. Full list No. 5.

AND, OF COURSE, OUR OWN PRODUCTS
Precision -made ALUMINUM

BLANK CHASSIS
Commercial quality, half -hard 16 s.w.g. Borne day
service. ANY SIZE to nearest 1/16in. 2, 3 or 4 sided.

Max. length 17in., depth 4in.
Specials dealt with promptly. fin., fin. or fin. flanges

Onside or outside). 61 each extra.
Riveted or soldered corners 6d, each extra.

Price Guide (normal chassis only): -
Total area of material Including waste:

48 sq. In. 4/- 176 sq. in. 8/- 304 sq. In. 12/-
80 sq. In. 5/- 208 sq. In. 91- 336 sq. In. 131-

112 sq. In. 6/- 240 sq. In. 101- 968 sq. 01. 141-
144 sq. in. 7/- 272 sq. in. 11/- and pro rata

post 1/3 post 116 post 1/9
Quantity and trade discounts. Finishes arranged for

quantities of 25 or over.
PANELS

Any size up to aft. at 4/6 sq. ft.
Postage (sq. in.). -72 9d.: 108 1/3; 144 1'6;

432 1/9; 576 2/-.

THE WELL-KNOWN

COOPER -SMITH
HI-FI AMPLIFIERS

Each the best in its class -
yet you can build it yourself!

KIT BUILT
STEREO Control Unit £12 12 £15 0 0
STEREO Main Amplifier £13 13 £16 0 0
Mk. II Control Unit £7 17 £10 17 6
B.P.I. Main Amp. 10/11 W. £12 5 £14 5 0
20W. Power Amplifier £21 2 £23 12 6
'PRODIGY' 8/9W. Integrated £12 10 £15 15 0
'BANTAM' 3/4W. Integrated £7 10 £8 5 0

Building Instructions 216 each.
(Bantam 116: '20W. 51-.)

Please add postage for all orders under ET

H. L. SMITH & CO. LTD
287;189 EDGWARE ROAD LONDON, W.2

Telephone Paddington 5891/7595
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These have the advantages of high capacity values for
small size and have been recognised by designers as a
contribution towards solving the many problems arising
from the replacement of the larger or bulkier paper
dielectric condensers by electrolytics.
The Tantalum Foil construction permits the use of an
Electrolyte that is substantially neutral, thus precluding
the possibility of corrosion to surrounding parts should
the Condenser suffer direct mechanical damage whilst in
operation.
The extended shelf life of Tantalum Condensers is such
that preliminary re -ageing is unnecessary, even after long
dormant periods, and the reliability remains unimpaired.

MINIATURE RANGE (- 40°C to 4-85°C)
Capacities from 4µF at 6v. to 0.2 i.x.F at 150v.
Small size, light weight and reliability, particularly with
regard to long shelf life. Suitable for Transistor circuitry,
Airborne equipments, communications, high quality Hear-
ing Aids and Timing Circuits.

STANDARD RANGE (-50°C to +85°C)
Capacities from 200 !LF at 6v. to 15 !IF at I50v.
For equipments where low temperature conditions are
met, and for apparatus working for prolonged periods
without the need for servicing. Airborne and miniature
transistorised assemblies are some of the latest applications.

HIGH TEMPERATURE RANGE
( -55 C to H- I25 -C)
Capacities from 16 :J.F at 6v. to 16 :LF at I50v.
Ideal for use in equipments where extremes of temperature
are encountered, such as aircraft, guided missiles, etc.,
and into specialised apparatus operating for long periods
without attention.

111111111111111111111

General Characteristics
Type of construction: Polarised or non -polarised plain foil.

Capacity tolerance: -20% +50% (M i niatu re) +20%
elsewhere.

Power factor: 8% at 50 c.p.s. but 12% below I5v. working.

Max. leakage current: 2µA after 10 mins. at working
voltage (Miniature); elsewhere 0I µA/µF/Volt, or
2 :).A, whichever is the greater.

Technical Bulletins Nos. 58, 63 and 71, giving full details of
these condensers, are available on request.

CONDENSER SPECIALISTS
SINCE 1906

THE TELEGRAPH CONDENSER CO LTD
RADIO DIVISION North Acton London  W3 Tel: Acorn 0061
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Developed after prolonged research
in the Multicore Laboratories, Ersin
Multicore Savbit Type 1 Alloy
lengthens the life of copper soldering
iron bits by up to ten times.
It incorporates a small percentage
of copper, and this prevents
absorption of copper from the bit
into the solder alloy. By keeping
the bits in good condition, the use
of Ersin Multicore Savbit Alloy
speeds soldering and increases
efficiency. Savbit Alloy has been
proved on the production lines of
leading manufacturers throughout
the world. Ersin Multicore
Savbit Type 1 Alloy is made under
sole British Licence of
Patent No. 721,881.

Ala111h.
SAVBIT FOR FACTORIES
Ersin Multicore Savbit Alloy con-
taining 5 cores of non -corrosive
flux is supplied to factories at
bulk prices on 7 lb. reels. The
popular 16 and 18 s.w.g. diameters
are suitable for most soldering
processes. Supplies are also avail-
able on 1 lb. reels.

wr
PUBLICATIONS
Laboratory engineers and technicians
are invited to write on their company's
letter heading for the latest edition of
Modern Solders, which contains a
wealth of information on melting
points, gauges, alloys, etc.

?sip

See advertisement on inside
page for details of Multicore
packs for Service Engineers
and Home Constructors.

MULTICORE SOLDERS LIMITED MULTICORE WORKS HEMEL HEMPSTEAD HERTS Telephone BOXMOOR 3636


