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ONE THOUSAND

FEET UP
AT MENDLESHAM!

On the 27th October High Power Transmission from the
Mendlesham mast commenced. Over one million televiewers will
now be able to receive a first-class service from the I.T.A. Station.

A thousand feet high, this mast is the tallest structure in Great
Britain, yet it is only 8ft. 6in. across each side of its triangular frame-
work.

It was built in ten weeks to the requirements of I.T.A. and their
main contractors, E.M.I. Electronics Ltd. The design and erection
were undertaken by BIC Construction Company and the steelwork
was fabricated and galvanised by Painter Bros. of Hereford-both
members of the BICC Group.

Other transmitting masts and towers supplied by BICC include those at:-

CRYSTAL PALACE (London)
CHILLERTON DOWN (Isle of Wight)
SUTTON COLDFIELD (Birmingham)
BURNHOPE (Co. Durham)
HOLME MOSS (Huddersfield)

BICC

Note: Our artist's impression of
the Mendlesham mast shows it
flying the Union lack. This in
fact was only flown during
" Topping Out"-an informal
ceremony held by erectors on
completion of large-scale con-
struction jobs.

Tightening one of the
steel wire supporting
stays.

BLACK MOUNTAIN (Belfast)
KIRK 0' SHOTTS (Lanarkshire)
DOVER (Kent)
BLACK HILL (Lanarkshire)
ST. HILARY (nr. Cardiff)

GROUP

BRITISH INSULATED CALLENDER'S CABLES LIMITED
21 BLOOMSBURY STREET LONDON WC1
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EF184

CIA MDRR ORO D VALVES

The second advertisement in this series des-
cribed the EF183, which is a variable -mu r.f.
pentode, and discussed its use in the i.f.
stages of television receivers.

When little or no control is required, a straight
r.f. pentode, the EF184, is available. This
valve is particularly suitable for use in un-
controlled final i.f. amplifiers, or in television
systems using f.m. sound.
The EF184, in common with the other types
in the Mullard frame grid range, has about
twice the slope of its conventional counter-
part. Under comparable conditions, the con-
ventional EF80 has a slope of 7.4mA/V, as
against 15.5mA/V for the EF184. This doub-
ling of the slope provides a substantially
improved gain per stage, of the order of 2
or 22 times.

Under cathode bias conditions the
EF184 shows an advantage in gain
of 6dB over the EF80. If grid
current bias is used, the advantage
can be increased to 8dB. It should
be noted that it is good practice to
include a certain amount of
cathode bias for these high slope
valves, even when they are working
under grid current bias conditions,
and when a large value of sliding
screen resistor is used. A suitable
value for the EF184 under these
conditions is about 1011. This
value is also sufficient for input
capacitance compensation with
small amounts of a.g.c., or with
variations in bias that might be
caused by changes in signal level
with large signals.
It was said above that the EF184
is suitable for use when little or no
control is required. This should be
interpreted to mean a control of
not more than 2 or 3 times. If a

FOR TELEVISION

greater control ratio is required, the variable -
mu EF183 should be used instead, since the
variations of its tail from valve to valve are
kept within narrow limits.
Typical anode current and mutual conductance
characteristics under cathode bias and grid
current bias conditions are shown in the graph.
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Writing it Down 

THE stimulating and exemplary article on the use 
of words by P. P. Eckersley in our November 1959 
issue and the corollary advanced by R. A. Waldron 
on page 22 of this issue must serve as pretexts for 
referring on this occasion to ourselves and to our 
chosen medium -the written and printed word. 

To us it is axiomatic that printing is the best 
medium for the communication of technical know- 
ledge. It is cheap and it is permanent. No time 
factor is involved. The reader can skim or study 
at leisure. There is no obligation to keep up with 
the pace of the thought processes of an author, as 
there may be with the spoken thoughts of a lecturer 
or broadcaster. 

The benefits of good writing to the reader are 
obvious. What may not be quite so apparent, except 
to those who have tried it, is the value of writing for 
its own sake, as an exercise, as a discipline and as 
means of finding out how much (more often how 
little) one knows about a subject. The act of writing 
is a clarifying and very often a scarifying experience. 
Many people fight shy of writing because they think 
that a special gift or specific training is necessary, 
that writing is an esoteric craft to be learned by hard 
and long apprenticeship, for which they cannot 
spare the time. It may be true that special training 
is necessary for the writing -up of technical speci- 
fications and instructional manuals (as distinct 
from the writing down of levitating facts and 
ideas) and we would not deny that there are 
general precepts of which a conscious knowledge is 
sometimes advantageous. Certainly the techniques 
of preparation for press and of printing production 
are the province of specialists. Many excellent text- 
books* and training courses exist for the guidance 
of those who wish to take up technical writing as a 
profession, but for the beginner essaying his first 
article for submission to a journal the less he knows 
about these things the better. The recipe for good 
writing is quite simple and involves only two pro-. 
cesses; first, making up one's mind what to say, and 
then saying it. As in painting and decorating it is 
the preparation that takes the time. Putting on the 
paint is the easy part, but it will soon have to be 
done all over again if the preparation has been less 
than thorough. 

In a technical journal like ours the content of an 
article is of greater importance than the style in 
which it is written; matter is more important than 
manner. But that is not to say that style is unimport- 
ant. It may help or hinder the reader in getting 
to grips with the subject. It is even more significant 
in revealing the writer's mental make -up and capa- 
city. As Buffon has put it (rather more succinctly), 
"Le style est l'homme même." And if a turgid and 
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obscure first draft, full of irrelevant digressions is 
turned by the author into a simple and direct exposi- 
tion of a single central theme, the struggle will not 
have been made without leaving its mark on the 
man. 

In writing there is no substitute for practice, but 
one should not despair if there seems to be too slow 
a gain in facility; remember the dictum that " easy 
writing makes hard reading." 

If the matter seems worthy of a wider readership 
and it is decided to send the article to a journal, 
it should be typed or legibly written on one side of 
the paper with space between the lines for printers' 
instructions (and, who knows, spelling corrections). 
Time spent by the author on beautifully inked -in 
diagrams, and lettering on photographs is usually 
wasted, as most journals like to prepare illustrations 
themselves. There are many technical reasons why 
this should be so, and in this journal all we ask is 
legibility, and, if there is any doubt about size or 
quality of photographs, the loan of the negatives to 
make our own enlargements. It is not safe to as- 
sume that there will always be time to send proofs 
to authors for reading. Do not count, therefore, 
on having an opportunity for second thoughts, but 
make sure that the manuscript is in a finished state 
before it is submitted. We will then see that the 
printer has properly interpreted the author's inten- 
tions, and it goes without saying that no major 
alterations will be made without consultation (pace 
Mr. Waldron). 

There can be no doubt that a well-written article 
gains wide recognition for its author, not only from 
his compeers but also from his employers. The 
Radio Industry Council and the Electronic Engi- 
neering Association have acknowledged this by 
making a number of premium awards annually for 
technical writing, and on the occasion of the last 
prize distribution L. T. Hinton, Chairman of the 
E.E.A., had this to say : 

" I can tell you that we look upon [these awards] as 
of the utmost importance in so far as they encourage 
technical authors to give of their best. 

"These articles are not only helpful to British 
industry, but the prestige and standing of British 
research and engineering in the countries of the 
world can be greatly enhanced by the standard of 
technical writing. The product we sell is highly 
technical. we sell it to technical customers and good, 
authoritative, well presented and well distributed 
technical writing does more to help our vital exports 
than all the glossy brochures put together." 

For example " The Technical Writer " by I. W. Godfrey and 
G. Parr (Chapman & Hall). 
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THE SMITH CHART 
Survey of Transmission Line Phenomena : Derivation and Uses of the Chart 

By R. A. HICKSON* 

THE Smith chart' is a transmission -line chart which 
facilitates the solution of almost all problems arising 
in the use of coaxial or balanced transmission lines, 
and some related problems, such as the design of 
lumped -element matching networks. However, its 
forbidding appearance, and the severely mathe- 
matical tone of most references to it in the litera- 
tures. a, a have given it a reputation for difficulty 
which is not merited. The Smith chart is no more 
difficult than the slide rule and saves a comparable 
amount of time and effort in its own field. In 
addition, its use is of great assistance in understanding 
transmission -line behaviour at very high frequencies. 
Transmission -line Phenomena. -If a radio -fre- 
quency generator is connected to one end of an 
infinitely long transmission line the power supplied 
to the line will travel along it towards the remote end 
and will gradually be dissipated in the line. There 
will be no power travelling in the opposite direction. 
If now the line is cut, a certain load can be connected 
to the cut end which will simulate the missing 
portion of the line by absorbing all the power 
reaching it; the impedance of this load is the same 
as the characteristic impedance of the line (Z°). 
This is for practical purposes equal to a pure resistance 
of value i/L /C where L is the inductance and C the 
capacitance of equal lengths of line. This formula 
is an approximation which assumes that the loop 
resistance is negligible in comparison with the 
inductive loop reactance and that the conductance 
between the two conductors is negligible in com- 
parison with the capacitive susceptance between 
them In other words it assumes good conductors 
and a good dielectric, and operation at a reasonably 
high frequency. 

Any load other than the characteristic impedance 
will not absorb all the power travelling from the 
generator. (The power may be dissipated directly 
as heat at radio frequency, or rectified and used to 
operate, e.g., a meter, or radiated, as in the case of 
an aerial). The power which is not absorbed by 
the load is reflected by it and travels back along the 
line towards the generator. It will be assumed for 
the moment that the generator has the same impe- 
dance as the line and so absorbs all the reflected 
power. A load or generator having the same 
impedance as the line is said to be matched to the 
line. 

The extent to which a load is matched to a line 
can be expressed by stating the voltage reflection 
coefficient or the return loss of the load. The value 
of the concept of return loss has been discussed 
recentlyó and we will mention only the definition 
at this point. Return loss is the attenuation between 
the incident power and the reflected power. A 
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related concept is reflection loss, which is the 
attenuation between the incident power and the 
power absorbed by the load. Formulae for both 
these losses, which are customarily expressed in 
decibels, will be derived later. 

The voltage reflection coefficient K is the ratio 
of the reflected wave voltage Er to the incident 
wave voltage Ei. The best possible match, given 
by a load of impedance equal to Z° will produce a 
voltage reflection coefficient of zero. The worst 
possible match, given by a loss -free load, i.e. an 
ideal open circuit, an ideal short -circuit, an ideal 
capacitor or an ideal inductor, will produce a voltage 
reflection coefficient of unity. The phase of the 
reflected wave with respect to the incident wave 
will depend on the nature of the load, and may have 
any value from 0° (in- phase) to ± 180° (exactly 
out -of- phase). As the incident and reflected waves 
are being propagated along the line in opposite 
directions the phase angle will vary with the distance 
from the load. In a distance in which each wave 
alters in phase by 180 °, that is, in a half wavelength, 
the total change in phase between the two waves 
will be 360 °. 

The phase angle of the voltage reflection co- 
efficient will therefore have the same value at half - 
wavelength intervals along the line. For a frequency 
of F Mc /s, one wavelength in air is approximately 
equal to 300/F metres. For other dielectrics the 
wavelength in air is divided by the square root of the 
effective permittivity of the dielectric, or multiplied 
by the velocity factor of the line. 

The reflection coefficient may be plotted on a 
polar chart showing the phase angle as the angle 
from an arbitrary direction and the magnitude 
E ,./Ei as distance from the centre. Movement along 
a transmission line will then correspond to movement 
round a circle of constant radius on the chart, 
assuming that line losses are negligible. In cases 
where the line losses are not negligible the magnitude 
of the reflection coefficient will decrease as distance 
from the load increases. If the attenuation between 
two points is N dB each voltage will change by 
antilog N /20, so that their ratio E,/E1 will change 
by andlog N /10. 

Movement along a line having attenuation will 
therefore be represented by movement along a spiral 
on the chart, the radius of the spiral decreasing as 
distance from the load increases. Fig. 1 shows the 
change in reflection coefficient entailed in moving 
along loss -free and lossy lines through a distance of 
one half -wavelength from a load giving a voltage 
reflection coefficient of 0.8 (1800). The loss of 
2.5dB per wavelength is greater than will normally 
be encountered. For example, a typical cellular 
polythene feeder in Band III would have a loss 
of only about 0.25dB per wavelength. The choice 
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of the clockwise direction to represent movement 
away from the load is the accepted convention. 
Effect of Type of Load on Reflection Coeffi- 
cient. -The nature of the voltage reflection co- 
efficient produced by various types of load will now 
be considered. Considering the current and voltage 
relationships in the incident wave, the reflected 
wave and the load, we may write: - 

E1 = Z °I{ 
Er = -Z °Ir 
E: = Z zI t 

The minus sign in the second equation expresses 

P 
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Rg. I. Polar diagram or voltage reflection coefficient. Effect 
of movement along loss -free and lossy lines. 

Hg. 2. Voltage reflection coefficients produced at the load 
by five specific loads. 
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+90° 

+60° 

the fact that the reflected power is propagated in 
the reverse direction. 
Applying Kirchaff's laws to the junction of line and. 
load: - 

E6+E=Et 
Simultaneous solution f these five equations gives: - 

Er Z0 -Z° 
Ei =Z:+Z0 

As stated above, Z° may be considered as a pure 
resistance, which we may call R°, so that:- 

Er Z t - R° -a 
Et Z2 +Ro 

Writing K for Er/E{ 
Z2 -R° K- 
Z: +R° 

(a) Characteristic impedance R°. -By definition, see 
above, this will produce a voltage reflection 
coefficient of 0 (0 °). 

(b) Short circuit. -As this cannot absorb any power, 
E, = Ei and, as no voltage can exist across 
a short circuit, E, and E{ must be exactly out of 
phase. The voltage reflection coefficient is 1 (180°). 
Mathematically 

K= (0- R°) /(0+120) = -1. 
This is equivalent to + 1 (180 °) as can be seen 
by considering that the positive direction along 
the 0° line is from the centre of the chart towards 
the edge, 
Open circuit. -As with the short circuit no 
power is absorbed and E, = E1. Since no 
current can flow across an open circuit the 
current due to Ei must be exactly out of phase 
with that due to Er, that is, It = - I,. 
As (Ei /It) = Zo = - (Er /Ir), Ei = Er, that 
they are in phase and the voltage reflection 
coefficient is 1 (0 °). 

K =(00+R0/(00 -R°) =1 
Capacitor. -A loss -free capacitor whose reac- 
tance at the operating frequency is numerically 
equal to the line impedance will be consideredt- 

Zt =0 -jR° 
_0- jR°- R° -j1 -1 

0- jR° +Ró -11+1 
( -ii - 1) (+11 + 1) 

-1-1)(- +1-1-1) - 12 -12- 1 -jl -js + 1 

In polar notation, K = 1 (- 90 °). 
(e) Inductor. -For a loss -free inductor whose nao- 

tance at the operating frequency is numerical 
equal to the line impedance, Z t = 0 + IRo. 
A calculation on the same lines as that for the 
capacitor, above, shows that K = 1 (90°). 

We are now ready to derive the Smith chart. 
Derivation of the Smith Chart. -The five points 
corresponding to loads of R°, 0, co, 0 + jR° and 
0 - jR°, as determined previously, are indicated 
in Fig. 2, which shows the voltage reflection coeffi- 
cient produced at the load itself; as discussed in 
connection with Fig. 1, the reflection coefficient 
will change as we move along the line away from 
the load. Further calculations on the same basis 
will show that the reflection coefficients produced 
by the five possible types of load are as shown in 
Fig. 3. It will be appreciated that infinite reactance 
is, like infinite resistance, an open circuit; similarly 

(c) 

(d) 

K 
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zero reactance is, like zero resistance, a short circuit, 
so that the points co and 0 are common to the resis- 
tance and reactance axes. 

Since in any particular problem the characteristic 
impedance of the transmission line is a constant, 

-120°. 

c1; 
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E 

it is customary to normalize the load impedance by 
expressing it as a multiple of the line impedance. 
Fig. 4 shows the same loads as Fig. 2, now normalized, 
together with certain intermediate points obtainable 
by means of similar calculations. 
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Fig. 3. Voltage reflection coefficients produced at the load 
by the five possible types of load. Magnitude of the re- 
flection coefficient is shown on an auxiliary scale. 

Fig. 4. Voltage reflection coefficients produced at the load 
by various normalized loads. 
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Fig. S. Voltage reflection coefficients produced by loads 
having the same normalized resistive component of load 
impedance lie on a circle. 

Fig. 6. Voltage reflection coefficients produced by loads 
having the same normalized reactive component of load 
impedance lie on an arc of a circle. 
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It is found that all loads having the same normalized 
resistive component of load impedance R 1 /R0 

produce reflection coefficients which lie on a circle. 
A mathematical demonstration of this is given 
in Appendix I. The centre of the circle lies on the 
resistance axis and the circle passes through the 
point of reflection coefficient 1 (00). Some of these 
circles of constant ratio R1/R0 are shown in Fig. 5. 

70MAR0 "AO 

Similarly it is found that all loads having the same 
normalized reactive component of load impedance 
±- jX1 /R0 produce reflection coefficients which 
lie on an arc of a circle. Each circle again passes 
through the point of reflection coefficient 1 (0) and 
the centre of each circle lies on the line through 
this point at right angles to the resistance axis. 
Some of these arcs of circles of constant ratio 

O 

Fig 7. The Smith chart is composed of the circles of 
constant normalized load resistance and react- 
ance. 
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f jX 1/R, are shown in Fig. 6. The portions 
lying outside the circle defined by a reflection coeffi- 
cient of unity have no physical significance here, 
as we are considering only passive loads, which 
cannot reflect a voltage greater than the incident 
voltage. 

The Smith chart, Fig. 7, is a reflection coefficient 
chart drawn in terms of these circles of constant 
normalized load resistance and reactance. 

The underlying circles of constant magnitude 
of voltage reflection coefficient and the radial lines 
of constant phase angle of voltage reflection coefficient 
are not shown on the chart, to avoid confusion. 
Instead, a separate auxiliary scale is provided for 
the magnitude, and a scale of phase angles is provided 
round the perimeter of the chart. 

In addition to the phase -angle scale, scales for 
" Wavelengths towards Generator " and " Wave- 
lengths towards Load " are normally provided round 
the outside of the chart. As shown earlier, a com- 
plete circle round the centre of the chart represents 
a distance of one half -wavelength: movement 
clockwise represents movement towards the generator 
and vice versa. These scales are customarily shown 
with their zeros at the point of minimum impedance 
(phase angle 180 °). This is, of course, an arbitrary 
choice, and in practical problems one may wish to 
start at any phase angle. In one commercially 
available Smith chart calculator the wavelength 
scales are movable and the zeros can be set to any 
phase angle. 

Returning now to radially scaled parameters, 
Fig. 8, these may include, in addition to voltage 
reflection coefficient: 

(a) Voltage standing -wave ratio. 
(b) Return loss. 
(c) Reflection loss. 
(d) Effect of line attenuation. 

(a) Voltage standing -wave ratio. -The v.s.w.r. scale 
is the same as the resistive component scale 
along the pure resistance axis. This is demon- 
strated in the later section " Voltage Variations 
along a Mismatched Line," where it is also 
shown that, writing S for v.s.w.r., S = (1 + K)/ 
(1 - K). 

(b) Return loss. -This is the attenuation between 
the incident wave and the reflected wave, so 
that it is equal to the square of the reciprocal 
of the voltage reflection coefficient. It is usually 
expressed in decibels so that: 
Return loss = 20 log 1/K .. dB. 

(c) Reflection loss. -This is the attenuation between 
the incident wave and the power absorbed by 

6 

the load. As the power absorbed P, is that 
which is not reflected P,., the reflection loss is 
complementary to the return loss: 

Pa =Pf - Pr 

P° = 1 - I't = 1 - (!) 8 

= 1 - K2 

Pt_ 1 

Pe 1 - K2 

Reflection loss = 10 log 
(1 

1 
K2) 

.. dB 

(d) Effect of Line Attenuation. -This effect on the 
voltage reflection coefficient was discussed 
in the first section, where it was shown that if 
there is an attenuation of N dB between two 
points the ratio of the voltage reflection coeffi- 
cients at the two points is antilog N /10. The 
effect of line attenuation on the v.s.w.r., return 
loss and reflection loss can be arrived at by use 
of the radial scales. As with the wavelength 
scales round the perimeter of the chart, the 
line attenuation scale may be entered at any 
point and the graduations, shown here as 
1 -dB steps, are not normally numbered. 
This makes interpolation rather difficult at the 
open end of the scale. However, the difficulty 
may be eased by use of the " Return Loss " 
scale. Steps of 2dB on this scale are mathemati- 
cally equivalent to steps of 1dB on the " Effect 
of Line Attenuation " scale. The two scales 
are placed side by side to facilitate this use. 
It should be pointed out that the equivalence 
is purely mathematical and it is meaningless 
to say that, for example, a return loss of 4dB 
corresponds to a line attenuation of 2dB. The 
" Return Loss " scale is an absolute one, in 
the sense that any point on the scale has a definite 
significance. The " Effect of Line Attenuation " 
scale is a relative one, and a point on this scale 
has no significance in itself; only distances along 
this scale are of interest. 

Impedance Variations Along a Mismatched 
Line. -Comparing Fig. 1 with Fig. 7 it will be seen 
that the impedance looking towards the load will 
vary at different points along a mismatched trans- 
mission line. The Smith chart shows directly 
the effect of the length of line on its input impedance. 

Taking the example of Fig. 1, in which the load 
is resistive and less than the characteristic line 
impedance, the input impedance, moving away from 
the load, is inductive for the first quarter -wave- 
length, then, at d/4 from the load, a resistance 
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greater than the characteristic line impedance, 
then capacitive for a quarter -wavelength, then, 
at a/2 from the load, again becomes resistive and 
less than the line impedance. If it is permissible 
to neglect line losses, then the line input impedance 
is the same at half -wavelength intervals. Thus a 
half- wavelength section of line may be said to 
repeat the load: the impedance of the line itself does 
not enter into this result. This is not the case for 
any shorter length. At quarter -wavelength intervals, 
for example, the impedances are such that, when 
multiplied together, the result is equal to the square 
of the characteristic impedance. 

This result is easily verified in the case of resistive 
impedances; for example, the point 2 + j0 is on 
the same voltage reflection coefficient circle as the 
point I + JO. Similarly, an open -circuit at the 
end of a line will appear as a short circuit a quarter - 
wavelength away from the end, and vice versa. 
A quarter -wavelength section of line is said to invert 
the load. In the case of loads which are not purely 
resistive, the impedance is inverted and the phase 
angle is changed by 180 °, so that a capacitive load 
is transformed into an inductive load, and vice 
versa, by a quarter -wavelength section of line. 
For example a load of impedance 3 + j4, i.e., 
Zi = 5, is transformed into (0.12 - j0.16), i.e., 
Z/ e 0.2. This can be seen by starting from the 
point 3 + j4 and moving through 180° round a 
circle centred on the centre of the chart; as stated 
in connection with Fig. 1, this angle corresponds 
to a movement along the line of one quarter wave- 
length. The apparent impedance is 0.12 - j0.16 
after this movement, and the phase angle of the 
reflection coefficient has changed from + 18° 
to - 162 °, i.e., from inductive to capacitive. 
Voltage Variations Along a Mismatched Line. 
The instantaneous voltage along the line is varying 
sinusoidally at the operating frequency, and it is 
not this voltage, but the peak value which it attains, 
that is referred to here. Neglecting line losses, 
the power flowing along a line under steady condi- 
tions does not change. As P = Ea /R, the maximum 
total voltage Ei + Er will occur at points of high 
impedance. As Es and E,. are vector quantities, 
this implies that they are in phase at these points. 
Fig. 7 indicates that the phase angle of the reflection 
coefficient (i.e., the vector difference between 
E, and Er) is zero for a load of infinite impedance. 
Similarly, at points of low impedance the resultant 
voltage will have a minimum value, and E= will 
be exactly out of phase with E,.. This is again 
in agreement with Fig. 7, which indicates a phase 
angle of ± 180° for a load of zero impedance. The 
maximum and minimum points do not move along 
the line with time, and the resultant pattern of 
peak voltage distribution is referred to as a quasi - 
stationary or standing -wave pattern. The ratio 
between the maximum and minimum peak voltages 
is called the voltage standing -wave ratio, S. 

s =Emax_E1 +E, 
E1Lin E_ - E,. 

1 + (E,./E1) 1 + K 
1 - (E,. /E,) 1 -K 

A number of British workers define v.s.w.r. as 
(Emy/Em) but the American practice, followed 
here, is becoming more common. As the v.s.w.r. 
is never greater than unity in the one system, and 

never less than unity in the other, there is no possi 
bility of confusion. 

For loads other than resistive, the v.s.w.r. will 
bear the same relation to K. The only difference 
in the v.s.w.r. pattern produced by resistive and 
reactive loads of the same voltage reflection coefficient 
will be in the positions of the maxima and minima 
with respect to the load. The whole standing -wave 
pattern will be displaced along the line according to 
the phase angle of the reflection coefficient at the load. 

It is interesting to note that the v.s.w.r, is simply 
related to the load impedance. 

S- 1 +K and K =Za -R° P 

1 - K Z1 + R° 

Writing z for 
Rt' K z + 1 0 

1 -C 
z - 1 

+1/ z+1 S= _ 

1 

+Cz - 1 z + 1 

z+ 11 
In words, the v.s.w.r. is equal to the normalized 
load impedance, or to its reciprocal if this is greater 
than unity. 

The importance of the v.s.w.r. is that it can be 
measured with comparatively simple equipment, 
and from the result useful deductions can be made. 
It is clear that movement along a line having 
attenuation will result in a change in v.s.w.r., as 
it does in voltage reflection coefficient. The 
change can be evaluated with the aid of the auxiliary 
line attenuation scale of the Smith chart. 

A quantity sometimes encountered in the litera- 
ture is the so -called power standing -wave ratio. 
In fact, of course, there are no standing waves of 
power. The power flowing along a transmission 
line can only vary gradually, by attenuation, or once - 
for -all, by reflection, not in the cyclic manner in 
which the voltage varies when reflection occurs. 
The term arises when a square -law indicator is 
used in the measurement of v.s.w.r. The readings 
obtained are proportional to the square of the voltage 
and so their ratio represents the power ratio which 
would correspond to the voltage ratio if both voltages 
were developed across the same impedance. As 
they are not, the term is meaningless. Some workers, 
to avoid the possibility of confusion, convert their 
standing -wave ratios to decibels. This cure is worse 
then the disease, as the decibel is a power ratio, 
and may only be used for voltages when the voltages 
are developed across identical impedances. 
Representation of Admittance of the Smith 
Chart. -In certain applications, such as the addition 
of a matching stub in parallel with a load impedance, 
the use of normalized admittance is convenient. 
This is because admittances add when placed in 
parallel. The normalized admittance y is the 
reciprocal of the normalized impedance z. 

1 
y =- z 

+z -1 
-z +1 -z 

1 -k 
z 

1 +k 
1 + k 

y 
1 -k 
1 - (- k) 
1 + (- k) 

Thus the relation of y to - k is the same as that 
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of z to k. The Smith chart may therefore be used 
for admittance calculations with the scale for re- 
flection coefficient angle rotated through 180 °. 

When it is necessary to change from an admittance 
to an impedance basis during the course of a calcula- 
tion, all that is necessary is to rotate the point 
representing the value through 180° round a circle 
of constant K. This operation amounts to finding 
the reciprocal of a complex number. 

Some Smith charts are provided with a circle 
of unity conductance to facilitate operations. This 
is the circle of unity resistance rotated bodily through 
180° about the point (1 + JO). 

Loads expressed as admittances, conductances 
or susceptances are normalized by dividing the 
values by the characteristic admittance of the line, 
that is, by multiplying the values by the characteristic 
impedance. For example, a load of 0.02 - j0.01 mhos 
on a 75 -ohm line would have a normalized value of 
1.5 - j0.75. 
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APPENDIX I. 
Construction of the Smith Chart. -The voltage reflection 

coefficient is shown in Fig. 1 in polar co- ordinates. 
However, it may also be expressed in rectangular co- 
ordinates, and this will be done here, as it leads to easier 
mathematics. 

The use of u + jv does not imply that the reflection 
coefficient has resistive and reactive components. It is 
merely a mathematical device for describing the location 

-u 

±180° 

o° 

+90° +jv 

+ II 
Fig. 9. Use of rectangular co- ordinates for voltage reflection 
coefficient. 

Fig. 10. The Smith chart is geometrically related to the 
Cartesian impedance diagram. 

on the chart of the point representing the reflection co- 
efficient. For example, point A in Fig. 9 represents a 
reflection coefficient of 0.75(30 °): using the u-l-jv notation 
it would become 0.65 +10.375. 

Let K = u +jv 
r 

= x 

Then Z,_r+jx 1+K 
Z. 1-K 

r+ jx 1+u+jv 
1 - u -jv 

Rationalizing 

r+tx= 1- u2 - v2 + i2v 
(1 - u)2 + v2 

Equating the real parts of (1) 
1 -u2 -V2 

r 

r(1 - u)2 - rv2 = 1 - u2 - v2 

r +rue- 2ru +u2 = 1 - v2 -rv2 
u2(1 +r)- 2ru +r= 1- v2(1 +r) 

u2 - 2ru r 1 v2 
l +r l +r l +r 

Subtracting + from both sides 

u2 
2ru r2 = 1 

v2 1 +r (1 + r)2 (1 + r)2 

r2 1 
u 

1 +r/ + 
v 

(1 + r)2 

(1) 

(2) 
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This is the equation of a circle in the u, v plane with 

centre at the point +r + j0 and with radius 
1 i 

Substitution of the value of r in these formulae will give 
the circle of constant normalized resistance equal to r. 

Similarly, equating the imaginary parts of (1) 
2v 

lx = (1 - u)2 -I- v2 

x- 2ux- hxu2-}-xv2 =2v 

u2 - 2u + 1 + v2 - zv = o 

Adding 
xl2 

to both sides 

u2- 2u+1+v2- 
zv + x2= 

1 

2 

z 
(u - 1)2 + (V - x) = ,72 (3) 

This is the equation of a circle in the u, v plane with 

centreat the point (1 ± .1 
) and with radius z . Substitu- 

tion of the value of x in these formulae will give circles of 
constant normalized reactance equal to x. For a given 
arithmetical value of x, jx may be positive or negative. 

Equations (2) and (3) give the basis for the construction 
of the chart itself. The auxiliary radial scales are con- 
structed on the basis of the equations given earlier. 

APPENDIX H. 
Original Derivation of the Smith Chart. -The Smith 

chart can be obtained from the Cartesian impedance 
diagram by means of a conformal transformation. This 
is the method originally used by Smith (1) and is referred 
to in the standard texts 2.3.4. However, it is less satisfy- 
ing from the physical standpoint than the approach 
presented above. The Cartesian diagram is the norma- 
lized form of the Argand diagram of impedance; the 
negative resistance axis is omitted, as only passive loads 
are considered. To accommodate an open circuit this 
diagram would require extension to infinity, and so it is 
not in common use. Another, related, defect of this 
diagram is that the voltage reflection coefficient cannot 
be represented on it in the skeleton form used in the 
Smith chart, but must be shown in full. 

A suitable conformal transformation distorts the straight 
constant- resistance and constant- reactance axes into 
circles, but preserves the orthogonality of their inter- 
sections. Details are given in references 1, 2 and 3. 
The geometrical equivalent of the transformation is 
shown in Fig. 10. 

The Cartesian chart is inverted about the point 
(- 1 + JO), which becomes the infinity point on the 
Smith chart. Corresponding points in the two charts 
lie on the same straight line and the distances of the 
points from (- 1 + JO) are reciprocally related. Deriva- 
tion for the Argand diagram is the reason why the Smith 
chart is often shown with the resistance axis horizontal, 
although the chart itself is more readily handled with the 
resistance axis vertical. 

Radio Hobbies Exhibition 
SINGLE -SIDEBAND EQUIPMENT ON SHOW 

THIS year, two awards for outstanding design and 
construction were made. Both took the form of silver 
plaques; one, as in previous years, being awarded for 
the most outstanding home -constructed piece of equip- 
ment and, an innovation, one for the piece of commer- 
cial equipment of the greatest value to the amateur. 

W. J. Colclough, G3XC, gained the amateur award 
with his transistor communications receiver, which uses 
14 transistors, covers 1.9 to 29.5Mc /s in six bands and 
operates from an internal 6 -V dry battery. The receiver 
is a double superhet with an r.f. amplifier using OC170 
transistors for this stage, the first mixer and the oscilla- 
tor : the first i.f. is 1Mc /s and the second, is 500kc /s. 
A "Q- multiplier" operates on the 500kc /s i.f. stage and 
a.g.c. is derived from a two -stage amplifier. 

The Minimitter Company won the commercial award 
with their MR44 communications receiver. This is an 
11 -valve set -again a double superhet -covering six 
amateur bands between 1.8 and 30Mc /s, each band 
being represented by 8 -in of tuning scale. The MR44 
is designed for reception of a.m. R /T, s.s.b. and c.w. 
signals; for s.s.b. it uses a half -lattice crystal filter and a 
product detector. This, though, was not the only com- 
mercial equipment offering single -sideband facilities but 
all the apparatus seen used the filter system for genera- 
tion or demodulation of s.s.b. signals. 

The recent relaxation of dollar -import regulations 
resulted in the appearance of two well-known American 
names at the show -Collins and Hallicrafters -both with 
equipment which, in appearance and performance speci- 
fication, is of the highest quality. James H. Scott, 
representing Hallicrafters, were showing an extensive 
range of receivers and transmitters, notable among which 
was the SX- 101A -a 15 -valve double superhet giving 
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a.m., c.w. or s.s.b. reception on the amateur bands be- 
tween 160m and 10m : it has a sensitivity of better than 
lAV for a signal -to -noise ratio of 10dB. On show was 
the Collins KWM -2 which, in a cabinet 8 X 15 x 13in, 
combines a five -band s.s.b. /c.w. transmitter of 100W 
p.e.p. output and a receiver of sensitivity 0.5µV (for 
10dB - s.n. ratio). The power supply is separate and 
two versions are available; one is a straight -forward 
a.c. mains unit and the other is a low -voltage transistor 
convertor so that the KWM -2 may be used as a mobile 
station. Two interesting features of Collins equipment 
are their s.s.b. filters, and a noise suppression circuit 
which, in contrast to more common arrangements, uses 
the slow response of the narrow -band main receiver as 
an advantage. The noise -blanking unit receives elec- 
trical interference on a separate wide -band receiver 

W. J. Colclough's amateur- award -winning receiver. 
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(t0.5Mc /s) operating at about 40Mc /s and produces 
from the noise a pulse which is used to cut off the main 
receiver. Due to the difference in speed of travel of the 
noise through the two receivers (slow in the main set, 
fast in the wide -band receiver) this blanking action can 
occur before the noise has completed its transit through 
the main receiver. For s.s.b. generation and detection 
Collins use a "mechanical filter" which consists of a set 
of resonant discs coupled together mechanically and ex- 
cited by a magnetostrictive transducer. 

Another s.s.b. transmitter, using an exciter unit based 
on a design by G2NH, comes from K. W. Electronics. 
The basic output of the exciter is in the 80 -m band and 
for operation on other bands crystal beat oscillators are 
switched in by the band switch. Provision is made for 
normal a.m. and c.w. transmission and the s.s.b. output 
is 180W p.e.p. from the class -ABI push -pull stage. 

Printed -circuit panels are used for the exciter and 
modulator of the Labgear LG50 50 -W and " Top - 
bander" 160 -m, 10 -W transmitters. These employ 
screen -grid modulation and they have a " power con- 
trol " which varies the power -amplifier screen -grid 
potentials, allowing the maximum power to be reduced 
to 7W and 3W respectively, whilst preserving a reason- 
ably linear modulation characteristic. 

Often the problem of coupling 30042 or 80-12 twin 
feeder to a coaxial 80 -12 transmitter output, or vice 
versa is encountered. Whilst it is relatively easy to 
make up a balance -to- unbalance transformer -with, if 
necessary an impedance adjustment -for one band, a 
wide -band device is rather more of a problem. Heathkit, 
however, now offer a " balun " unit consisting of two 
bifilar transformers in a screening box. These have one 
pair of windings connected in parallel to a coaxial socket, 

Minimitter MR44 
receiver -commercial 
award winner. 

Hallicrafters SX -101A receiver. 
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and the other windings may be joined in series or parallel 
to give either a 300-12 or 80 -12 balanced feeder con- 
nection. Minimitter were showing an aerial rotator with a 
beam -direction indicator consisting of a sector of light of 
included angle equivalent to the beam width shining 
through a great -circle map centred on London. This 
is rotated in synchronism with the aerial (not the drive 
motor) by a selsyn system. Labgear have produced a 
three -band `quad" design (14, 21 and 28Mc /s) consist- 
ing of three separate " quad " aerials, which are sup- 
ported concentrically on eight bamboo poles radiating 
from castings at the ends of the boom. These poles are 
angled so that correct parasitic -element spacing from 
the driven elements avoids the need for tuning stubs. 

To the R.S.G.B. credit is due for another innovation -a most successful one, too. Entitled "Communica- 
tions Receivers of the World," this exhibit comprised 
thirteen "famous name" receivers of British and foreign 
manufacture. In all except one case, the receivers were 
working and visitors to the exhibition were invited to 
put the sets through their paces. This they did, most 
enthusiastically! 

The items in the display of R.S.G.B.- members' work 
again reached a very high standard, both in ingenuity of 
approach to electrical design and in the mechanical 
execution of the design idea. Here mention must be 
made of J. D. Heyes' (G3BDQ) mains -powered com- 
munications receiver, which has one of the most com- 
prehensive specifications any " DX- hound " could want. 
Using 18 valves, this set provides for s.s.b., a.m. and 
c.w. reception on the 14, 21 and 28Mc /s bands in four 
ranges, the 28 -Mc /s band being split into two parts. 
Using a grounded -grid buffer first stage followed by 
a tuned r.f. amplifier, the double -superhet design utili7t s 
a wide -band first i.f. amplifier which is followed by a 
fixed -frequency second t.f. section at 460kc /s. The 
oscillator for the first frequency -changer is crystal con- 
trolled: the second is tunable to give band- spread. 

Mullard were demonstrating, for classroom use, a 
simple method of displaying the properties of magnetic 
materials using an oscilloscope.* Two coils with a 
large number of turns (about 3,000) are used and 
one coil is fed with 50c /s a.c. which provides 
the horizontal deflection for the c.r.o. The output 
from the second coil, when a magnetic core is used 
to couple the pair, represents the rate of change of flux 
density. Integration of this by an R -C combination 
provides the vertical- deflection voltage for the oscillo- 
scope, which then displays the hysteresis loop. 

A new item of test equipment from Jason is the W11 
" wobbulator." This gives a frequency -modulated out- 
put from 0 to 85Mc /s on fundamentals, in three ranges 
(0 -2, 0 -40 and 35- 85Mc /s), using only two double valves 
and a rectifier. The basic oscillator operates at 150Mc /s 

*Wireless World, Vol. 64, p. 433 (September, 1958) (oscil- 
loscope), and " Demonstrations and Experiments in Electronics 
No. 9. Mollard Educational Service (hysteresis demonstration). 

S.s.b. transmitter by 
K. W. Electronics. 
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G2UK's f.s.k. teleprinter terminal unit. 

and is frequency modulated by a back -biased junction 
diode. The output from this oscillator beats with 
another oscillator whose frequency is varied by the 
manual controls, the beat being detected and amplified 
for use as the generator output. In this way a maximum 
sweep of about 8Mc /s is achieved, but the relation 
between frequency and back -bias voltage for a semi- 
conductor- diode -controlled oscillator is not linear. Thus, 
to provide a linear sweep, the 50c /s sweep voltage is 
fed through a non -linear amplifier, whose non -linearity 
is the inverse of the bias /frequency characteristic. 

Amateur television activity was represented, as usual, 
by the British Amateur Television Club. Right up to 
the minute, one of the items on this stand was a working 
display of slow -scan television equipment, similar in 
principle to the method used recently by the B.B.C. 
over the transatlantic cablef Chemical processing of 
quantities of film was regarded as ruling out this means 
of storing the pictures, so they were recorded on mag- 
netic tape running at 7Jin /sec. Two systems were 
represented; one, developed by WA2BCW of the 
U.S.A., uses an amplitude- modulated 2kc /s sub -carrier, 
whilst J. A. Plowman (G3AST) uses a composite a.m./ 
f.m. system. A recording made by WA2BCW was 
played back at the exhibition on Plowman's equipment, 
which uses a VCR5I7 long -persistence c.r.t. to build up 
the picture: the line -scan frequency was 20c /s, resulting 
in a read -out time of 6 sec for the complete 120 -line 
picture. 

Mobile radio is another facet of the amateur's interests 
and a recently formed group -the Amateur Radio 
Mobile Society- caters for enthusiasts. The transistor 
has done much to ease both the physical and electrical 
loads on cars -some examples of both British and 
American transistor power convertors were shown on 
this stand. One, available as a kit of parts or "ready 
made" from Transipack, provides an output of 115W 
high -voltage d.c. at the seemingly incredible efficiency 
of 95%. This is achieved by the use of a toroidally- 
wound transformer, silicon -junction bridge rectification 
of the transformer output and a diode circuit which 
recovers the energy stored in the transformer core. 

Teletype is not often thought of as a means of com- 
munication between radio amateurs; but it has for some 
years been gaining around in the U.S.A. and it has now 
gamed a foothold in the U.K., with the formation of 
the British Amateur Radio Teletype Group. Due to a 
purchase of some G.P.O. -surplus machines, several 
amateurs now have the basic facilities for generating 
and receiving teleprinter signals. These are used with 
frequency -shift keying (the normal form for teletype 
transmission) transmitter exciters in which the shift is 
usually achieved by "pulling" the v.f.o. by the required 
amount. Reception is effected by a unit which, fed 

t High -speed Facsimile, Wireless World, Vol. 65, pp. 314 and 
362 (July /August, 1959). 
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" Communications Receivers of the World ". Visitors put 
one of the working receivers through its paces. 

Jason frequency -modulated test oscillator. 

Untouched reproduction of 120 -line picture from slow - 
scan television (British Amateur Television Club). 

from the receiver, converts the 860c /s frequency shift 
back into ±80V signals for the machine. These con- 
vertors are usually specialized discriminators? and A. C. 
Gee's (G2UK) unit, using modified TV width -control 
coils for the tuned circuits, was on show, together with 
some "copy" from several contacts with the U.S.A. and 
Australia, made over radio " circuits." The great advan- 
tage of f.s.k. is, of course, the small bandwith required; 
but a side issue of the work of this group is that the 
identity of commercial operators who infringe the 
amateur band allocations can now be established with- 
out the necessity for professional help. 
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RL) D) OF WIR LES 
Sound Broadcasting 
IN view of the recent discussion both in Parliament 
and the lay Press on the subject of commercial 
broadcasting and especially its potentialities as a 
local broadcasting service, the B.B.C. has stated that 
" Any major extension of the existing services, par- 
ticularly for local broadcasting, depends in the first 
instance on the allocation of additional frequencies 
in the v.h.f. band." 

The B.B.C. has already made known to the Post 
Office its desire to use further frequencies to fill gaps 
in its present v.h.f. coverage and for local broadcast- 
ing, and the statement adds "These frequencies, 
which are allocated internationally for broadcasting, 
are at present used in this country by other services, 
and their release for broadcasting is problematical. 
Until this question is resolved it is not possible to 
proceed with detailed plans." 

The frequencies referred to are those between 95 
and 100Mc /s. Although the 88- 100Mc /s band is 
allocated throughout the world for broadcasting, the 
Atlantic City allocation table does include a provi- 
sion that the top 5Mc /s may be used in the U.K. 
for fixed and land mobile services. There is also 
a provision that the meteorological aids service in 
the U.K., France and India may be operated be- 
tween 94.5 and 95Mc /s. 

It remains to be seen what changes in these allo- 
cations will be made at the Geneva Conference. 

Government Radio Research 
WITH the announcement of the appointment of 
J. A. Ratcliffe as successor to Dr. R. L. Smith-Rose 
(see " Personalities ") as director of the D.S.I.R. 
Radio Research Station, the Council for Scientific 
and Industrial Research has also announced changes 
in the terms of reference of the Station. 

The Radio Research Station at Slough, which has 
an international reputation for its detailed studies of 
ionospheric and tropospheric radio propagation, is 
to extend its programme to take advantage of the 
techniques provided by rockets and earth satellites. 

Under its new terms of reference the Station, 
which has a staff of about 160 scientists and assist- 
ants, will undertake investigations of the upper 
atmosphere and outér space by both radio and non- 
radio methods. At the invitation of the present 
director, Mr. Ratcliffe will assist in planning the 
future research programme before taking up his 
appointment in October. 

Broadcasting in Italy 
ITALY'S network of v.h.f. transmitters is by far the 
largest in Europe and possibly in the world. At the 
beginning of December she had 235 stations and as 
each station radiates three programmes, the total 
number of f.m. transmitters in use was over 700. 

Television stations in Italy now total some 340. 
They are all accommodated in eight 7 -Mc /s 
channels in Bands I and III. Only about 10% of 
them have an e.r.p. of over 1kW and some are as 
low as 0.4W. 
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The majority of both the television and v.h.f. sound 
broadcasting stations are operated as satellites of 
main transmitters. Italy also operates 116 transmit- 
ters in the medium -wave band, more than half of 
which are low- power. A total of about 7.5M 
licences, including well over 1M for television, are 
now in force. 

International Conferences. -In our comment on page 
421 of the October, 1959, issue we suggested the desira- 
bility of a Conference on conferences to anticipate con- 
gestion. We now learn that the 1st Congress of Inter- 
national Congress Organizers and Technicians was, in 
fact, held in Düsseldorf in February, 1959, and that the 
2nd Congress is already arranged for March 15th -18th, 
1960, in Lausanne. It will be held under the auspices 
of the Union of International Associations whose U.K. 
representative is E. S. Tew, 91, Lyndhurst Gardens, 
London, N.3. Other participating bodies include the 
International Association of Congress Palaces and the 
International Association of Conference Interpreters. 

Medical Electronics Conference. -The third inter- 
national conference on medical electronics is to be held 
at Olympia, London, from July 21st to 27th, 1960. 
It is being organized by the Electronics and Communica- 
tions Section of the I.E.E. in association with the Inter- 
national Federation for Medical Electronics, which was 
set up at the Paris conference a few months ago. Those 
requiring registration forms and further particulars or 
who are interested in sùbmitting a paper should write 
to the secretary, I.E.E., for further information. The 
I.E.E. is also promoting an international scientific exhibi- 
tion which will be run concurrently with the confer- 
ence. The exhibition organizers are Industrial Exhibi- 
tions Ltd., 9 Argyll Street, London, W.I. 

Vibration. -The Acoustics Group of the Physical 
Society will hold a symposium on the subject of " Vibra- 
tion " in the Physics Department, Imperial College, Im- 
perial Institute Road, London, S.W.7, at 2.30 on Janu- 
ary 20th. Papers will be read on the analysis of noise- 
excited vibrations in aircraft, on vibration -isolation, on 
ground vibrations and on the influence of vibration, 
including that from small power tools, on the human 
body. Speakers will include Prof. E. J. Richards and 
Dr. B. L. Clarkson, of Southampton University, P. H. 
Allaway, of Absorbit, Dr. N. Ambraseys, of Imperial 
College, Dr. J. N. Agate, formerly of the London Hos- 
pital, and Flt. Lt. Guignard, of the R.A.F. Institute of 
Aviation Medicine. 

The College of Technologists, established by the 
National Council for Technological Awards last May to 
administer " an award higher than the Diploma in Tech- 
nology," to be known as M.C.T. (Membership of the 
College of Technologists), has issued a memorandum 
giving guidance to applicants for registration. It out- 
lines the qualifications required, the procedure for the 
submission of an application and the fees payable. The 
eight -page leaflet is available from the National Council 
for Technological Awards, 9 Cavendish Square, London, 
W.1. 

Correspondence Courses. - Approval has now been 
given by the Royal Navy, the Army and the Royal Air 
Force for the acceptance of the C.R.E.I. (Capitol Radio 
Engineering Institute) courses in electronic engineering 
as qualifying for part refund of fees for external corres- 
pondence courses used by members of the Armed Ser- 
vices. The value of the concession may amount to up 
to 50% of the cost of the course. 
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V.H.F. radio- telephone service to ships, which is 
already provided on the Clyde and from the North Fore- 
land, Niton (Isle of Wight) and Humber coast radio 
stations, will soon be available from the Land's End 
station also. All these stations operate on frequencies 
around 160Mc /s. The charge for a three- minute call 
to a vessel within the 40 to 50 mile service area of a 
station is 6s 6d plus a land line charge of from 6d to 
2s 6d, depending on the distance the inland telephone 
subscriber is from the coast station. 

Orkney Television Station. -The permanent installa- 
tion at the B.B.C.'s Orkney television station, replacing 
the temporary low -power equipment which has been in 
use for the past year, was brought into service on 
December 17th. The station radiates in channel 5 
(vision 66.75Mc/s, sound 63.25Mc/s) and its directional 
aerial provides an e.r.p. of from 4 to 14kW, depending 
on direction. Transmissions are vertically polarized. 
The station serves the whole of the Orkney Islands and 
a large part of Caithness. 

E.B.U. Station Lists.- Revised lists of television and 
v.h.f. sound broadcasting stations in Europe have been 
prepared by the European Broadcasting Union. These 
show the situation at July 1st last year. The next edition 
will give the position on January 1st, 1960, and in future 
only one edition will be published each year, but supple- 
ments will be issued every two months. The price for 
each of the lists plus the supplements is 50 Belgian 
francs. They are obtainable from the E.B.U. Technical 
Centre, 32 avenue Albert Lancaster, Brussels 18, 
Belgium. 

Television Society. -In an endeavour to attract more 
student members into the Television Society, the 
Council has decided to waive the entrance fee, which 
is 30s. Student membership, for which the annual fee 
is £1, is open to those over 16 but under 21, but students 
over 21 who are taking a recognized college course in 
television are also eligible. Details of membership are 
obtainable from the secretary, Television Society, 166, 
Shaftesbury Avenue, London, W.C.2. 

Provincial Centres. - Readers in South Wales may be 
interested to know that a Centre of the Television 
Society has been formed in the area. The secretary is 
D. M. Thomas, 39 Gron Ffordd, Wenallt Road, Rhiw- 
bina, Cardiff. The Society also announces the re- 
formation of the Leicester Centre (secretary E. F. 
Dawson, 28 Clumber Street, Melton Mowbray) and 
plans to revive the Manchester and Birmingham centres. 

" Engineering Education in the Region " is the title 
of a booklet produced by the London and Home Counties 
Regional Advisory Council for Technological Education 
to assist those who wish to follow a recognized course 
in some branch of engineering in the region. The courses, 
grouped under some 50 subjects, are also classified 
under " grades," ranging from degree and diploma 
courses to those for craftsmen. The 38 -page booklet 
costs 3s 6d from the Council at Tavistock House South, 
Tavistock Square, London, W.C.1. 

Control Engineering. -A course of ten evening lec- 
tures on the principles of control engineering. covering 
both linear and non -linear servo systems, will be given 
at the South East London Technical College. Lewisham 
Way, S.E.4, on Wednesdays, from January 20th. Fee £1. 

The Technical Publications Association is donating 
two £10 awards annually to the City and Guilds of 
London Institute for the top students in the final grade 
in the two recently introduced training courses in tech- 
nical authorship and technical illustration. 

Norwood Technical College, London, S.E.27, cele- 
brated its centenary by holding in December a two -day 
exhibition. It included demonstrations showing some 
aspects of the work of the various departments and also 
equipment lent by manufacturers. 
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Swedish Television. -In the three years since 
Sweden opened her television service, the number of 
stations has grown to 23 and half a million television 
receiving licences arc now in force. Although the 
present stations cover only about 60% of the 7.4M 
population, the present number of licences represents 
a television density of 66 sets per 1,000 inhabitants. It 
is planned to open a further 19 stations before July 1st 
this year. Sweden employs the 625 -line 7 -Mc /s stand- 
ard with f.m. sound and all the present transmitters 
operate in Bands I and III. 

Receiving Licences. -October's total of 9,844,365 
combined sound and television licences in the U.K. was 
125,893 up on the previous month. Sound -only licences 
totalled 5,084,380 including 410,372 for car radio. 

West German TV. -The number of television licences 
issued in the German Federal Republic and West Berlin 
increased by 102,000 in September, and the total is now 
well past the three million mark. 

U.S.S.R.- Television sets in the U.S.S.R. are stated 
to be among the consumer goods in short supply. Steps 
are therefore being taken to increase the output from 
the 1958 total of 979,300 to 1,926,000 in 1961. 

Soviet Radio Telescope. -The first Soviet steerable 
radio telescope was recently completed at the scientific 
station of the Lebedev Physics Institute near Moscow. 
It has a 22 -metre (over 72 -feet) paraboloid with a focal 
length of 9.5 metres. The parabolic mirror weighs 65 
tons and the overall weight of the telescope is 380 tons. 
The paraboloid of the Jodrell Bank radio telescope has 
a diameter of 250 feet. 

For Yachtsmen. - Details of radio beacons and coast 
radio stations, a map showing the weather forecasting 
areas and details of the B.B.C.'s transmissions of time 
signals are included in the 52 -page reference section of 
the Yachting World Diary, 1960. It costs 6s 3d (with 
leather cloth cover) or 9s 9d (Morocco leather). 

CLUB NEWS 
A.R.M.S. -A meeting of the Amateur Radio Mobile 

Society will be held on January 30th at 3.0 in the Small 
Hall of the St. Bride Foundation Institute, Bride Lane, 
Fleet Street, London, E.C.4. The programme will include 
a lecture and films. Details are available from the secretary, 
G. E. Storey, 10 Avon Road, Sunbury-on- Thames, Middx, 
from whom information on the mobile rally planned for 
April or May is obtainable. 

Birmingham. -The January programme of the Midland 
Amateur Radio Society includes a talk on the 7th by R. Rew 
on the construct on of a 70-cm transmitter and on the 19th 
a talk by H. Buckley, of Bradmatic, on sound recording and 
reproduction. Meetings are held at 7.0 at the Birmingham 
Midland Institute, Paradise Street. 

Calcot. -A lecture- demonstration will be given by a repres- 
entative of Dynatron Radio to members of the Calcot Radio 
Society on January 21st at 7.45 in the St. Birinus Church 
Hall, Calcot, near Reading. 

Cleckheaton. -A representative of Philips is giving a talk 
on tape recorders to members of the Spen Valley and Leeds 
Amateur Radio Societies at the George Hotel, Cleckheaton, 
at 7.30 on January 20th. 

Halifax. -A talk on television interference is to be given 
by H. Swift (G3ADG) to the Halifax and District Amateur 
Radio Society on January 5th at the Sportsman Inn, Ogden. 

Mitcham. -Meetings of the Mitcham and District Radio 
Society are held every Friday at 8.0 at " The Cannons," 
Madeira Road, Mitcham. Lecture meetings alternate with 
instruction classes. On January 8th a member of the G.P.O. 
engineering department will give a talk on cable link systems. 

Wellingborough. -" Transistors " is the title of the talk 
to be given by F. Manning at the January 21st meeting of 
the Wellingborough and District Radio and Television 
Society. Meetings are held every Thursday at 7.30 at Silver 
Street Club Room. 
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Personalities 
Brigadier Sir Lionel Harris, K.B.E., T.D., M.Sc., 

F.C.G.L, M.I.E.E. who is 62, is retiring at the end 
of January from the position of Engineer -in -Chief of 
the Post Office. He joined the Post Office research 
branch at Dollis Hill in 1922 having previously spent 
four years with signals in the Australian Imperial 
Forces. During the 1939 -45 war he successively com- 
manded G.H.Q. Signals; was Chief Signal Officer, 
Lines d Communication; and for two years chief of 
General Eisenhower's Telecommunications Section. 
From 1949 until his appointment in 1954 as engineer - 
in -chief he was controller of research. 

Sir LIONEL HARRIS. A. H. MUM FORD. 

A. IL Mumford, O.B.E., B.Sc.(Eng.), M.I.E.E., 
deputy engineer -in -chief of the Post Office for the past 
six years, succeeds Sir Lionel Harris as Engineer -in- 
Chief. He joined the Post Office as a probationary 
assistant engineer in 1924 and after a short period at 
headquarters went to Dollis Hill laboratory. He was in 
charge of the Radio Branch during much of the war. 
Mr. Mumford was a member of the Post Office team 
which first recorded aircraft reflections of radio waves 
in June, 1932. He is 56. 

The Postmaster -General has also appointed two 
deputy engineers -in- chief -Capt. C. F. Booth, O.B.E., 
M.I.E.E., and D. A. Barron, M.Sc., M.I.E.E. Both 
have been assistant e.-in-c. since 1954. Capt. Booth, 
who is 59, joined the Post Office in 1923 and was for 
twenty-five years at Dollis Hill. He led the U.K. 
delegation to the recent I.T.U. Conference at Geneva. 
Mr. Barron entered the Post Office engineering depart- 
ment as a probationary assistant engineer in 1927 at the 
age of 20. In 1947 he was placed in charge of a work- 
ing party which examined problems of subscriber trunk 
dialling. 

A. H. M. Arnold, Ph.D., D.Eng., has had the title 
of Professor of Electrical Engineering conferred upon 
him by the University of London in respect of his post 
at King's College, where he has been reader in elec- 
trical engineering since 1955. Professor Arnold, who 
is 59, graduated at Liverpool University in 1923. He 
spent a year with Metropolitan- Vickers before going to 
the National Physical Laboratory in 1926 where he was 
head of the electronics section of the Electricity Division 
when he left in 1955 to join the staff at King's College. 

R. G. Kesswright has rejoined the Plessey Co. as 
chief engineer, Television Components Division, Ilford. 
He was a radio design engineer with the company prior 
to 1940 when he joined Pilot Radio of which he became 
chief engineer in 1946. For ten years Mr. Kenwright 
was a member of the B.R.E.M.A. technical committee. 
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R. Hanbury Brown, B.Sc.(Eng.), who has been I.C.I. 
Research Fellow at the Jodrell Bank Research Station, 
Manchester University, since 1949 has been granted 
the status of professor with the title of Professor of 
Radio Astronomy from January 1st. This chair is a 
personal appointment and is additional to that held by 
Professor A. C. B. Lovell, F.R.S. Professor Brown, 
who received a monetary award from the Royal Corn- 
mission on Awards to Inventors for his contribution to 
the development of radar -especially metre -wave AI 
and ASV -joined the staff of the Bawdsey Research 
Station in 1936. He participated in the early experi- 
mental flying with night -fighter equipment (AI) and 
ship and submarine detection gear (ASV). With Dr. 
E. G. Bowen he detected the first submarine by radar 
in 1939. From 1942 to 1945 Professor Brown was in 
the Naval Research Laboratory, Washington, D.C., as 
assistant head of the combined research group working 
on the development of radar equipment. ' He is 43. 

V. J. Cooper, B.Sc., A.C.G.I., M.I.E.E., M.Brit.IR.E., 
since 1956 Marconi's chief television engineer (an 
office which, under a reorganization, no longer exists), 
has been appointed manager and chief engineer 
of the company's new Closed Circuit Television 
Division. He joined Marconi's in 1936 and was chief 
engineer, advance development, from 1954 to 1956. Mr. 
Cooper is a member of the technical sub -committee of 
the P.M.G.'s Television Advisory Committee. 

J. E. H. Brace, B.Sc., who joined Marconi's Broad- 
casting Division in 1954 when a specialist industrial 
TV unit was established, has been appointed deputy 
manager and chief of sales and contracts of the Closed 
Circuit Television Division. Since 1956 he has been 
chief of the industrial television group with headquarters 
at the company's Basildon works. 

N. N. Parker -Smith, B.Sc., A.M.I.E.E., is appointed 
chief development engineer of Marconi's Closed Circuit 
Television Division. He has been with the company 
since 1947 and for most of the time has been engaged 
in television development work. From 1953 to 1956 
he headed the section of the advance development 
group handling colour television. 

Consequent upon the formation of the new division 
by Marconi's, the following appointments have been 
made in the Broadcasting Division: G. E. Partington, 
B.Sc., A.M.I.E.E., becomes chief engineer and J. F. 
James, B.Sc., M.I.E.E., chief development engineer. 
Mr. Partington joined Marconi's in 1938 when he 
attended a course of advanced training for post- 
graduate engineers at the Marconi College. In 1949 he 
was appointed chief of the television studio develop- 
ment group and in 1956 became deputy chief television 
engineer. Mr. James went to Marconi's from the 
Ministry of Supply (where he was a senior scientific 
officer) in 1949. He became deputy to the chief of the 
radar development group in 1952 and for the past four 
years has been in charge of this group. 

R. E. Burnett, M.A.(Oxon.), A.M.I.E.E., A.Inst.P., 
general manager of Marconi Instruments since 1956, 
has been elected to the board and appointed managing 
director of the company. Mr. Burnett, who is 44, joined 
the Marconi organization in 1950 when he was 
appointed principal of Marconi College and manager 
of the Technical Personnel and Education Department. 
In 1954 he became assistant to the general manager of 
Marconi's W/T Co., and a year later transferred to 
Marconi Instruments as deputy general manager. 

A. J. Young, B.Sc.(Eng.), M.I.E.E., general manager 
of the English Electric Valve Co. since 1956, has been 
elected to the board and appointed managing director 
of the company. He joined Marconi's W/T Co., as a 
valve engineer in 1934 and in 1947 transferred to 
the English Electric Valve Co. as assistant general 
manager. He is 51. F. N. Sutherland, C.B.E., M.A., 
M.I.E.E., managing director of Marconi's W/T Co., has 
also been elected to the board of the English Electric 
Valve Co. 
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Dr. R. L. Smith -Rose, C.B.E., is to retire from the 
directorship of the Radio Research Station of the 
D.S.I.R. at the end of September and is to be succeeded 
by J. A. Ratcliffe, C.B.E., F.R.S., who is head of the 
radio section of the Cavendish Laboratory, Cambridge. 
Dr. Smith -Rose, who is 65, has been in the Scientific 
Civil Service since 1919 and was from 1939 until 1947 
superintendent of the Radio Division of the National 
Physical Laboratory. In 1948 he was appointed as the 
first Director of Radio Research when the post was 
created by the D.S.I.R. Dr. Smith -Rose, who has 
served on many national and international scientific 
committees, is a member of the technical sub -committee 
of the Television Advisory Committee and also of the 
P.M.G.'s Frequency Advisory Committee. Mr. Rat- 
cliffe joined the Cavendish Laboratory in 1924 and 
worked with E. V. Appleton (now Sir Edward) on his 
researches on the ionosphere. He founded the Army 
radar school at Petersham and he later built up the 
" Post -Design Service " for the R.A.F. which was con- 
cerned with the study of radar equipment under Service 
conditions. During the latter part of the war he was 
superintendent of T.R.E. He is 57. 

J. A. RATCLIFFE. Prof. E. B. MOULLIN. 

Professor E. B. Moulin, M.A., Sc.D., M.I.E.E., is to 
retire next October from the chair of electrical engineer- 
ing at Cambridge University, which he has occupied 
since it was established in 1945. He is 66. Dr. Moullin, 
who is a Fellow of both King's College, Cambridge, 
and Magdalen College, Oxford, was a lecturer at Cam- 
bridge from 1920 until 1929 when he was appointed 
Donald Pollock reader in engineering science at Oxford 
where he stayed until 1945. He is author of a number 
of books including " Principles of Electromagnetism " 
and " Radio Aerials ", and his research studies have 
covered a very wide range of radio subjects. Professor 
Moullin is a member of the Editorial Advisory Board of 
our sister journal, Electronic Technology (previously 
Electronic & Radio Engineer). 

C. Collaro, O.B.E., has resigned from the board and 
chairmanship of Hartley Baird, Ltd. A. W. M. Hartley 
has succeeded him as chairman and simultaneously has 
resigned as managing director. H. J. D. L. Walmsley 
and J. Symonds have been appointed joint managing 
directors. Mr. Collaro has also resigned from the board 
of Camp Bird, Ltd., and from Camp Bird Industries, 
of which he was managing director. He joined the 
Camp Bird Group in 1957 following his resignation 
from the chairmanship and managing directorship of 
Collaro, Ltd. 

E. R. Lewis, chairman of the Decca Group of Com- 
panies, and Group Captain E. Fennessy, C.B.E., manag- 
ing director of Decca Radar, Ltd., have joined the board 
of General Precision Systems, Ltd. (formerly Air 
Trainers Link, Ltd.), following the acquisition by Decca 
Radar of a 25% interest in that company. The two 
companies are to co- operate in the development of air 
traffic control systems. 
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OUR AUTHORS 
Dr. Manfred von Ardenne, a pioneer in the develop- 

ment of the cathode -ray tube for television, writes in 
this issue on the evolution of the c.r.t. Dr. von Ardenne, 
who is now head of a research institute in Dresden, 
East Germany, first wrote for Wireless World over thirty years ago and has made many notable contribu- 
tions to the development of television. Sydney Moseley 
and H. J. Barton Chapple in their book " Television 
Today and Tomorrow " wrote of von Ardenne " he 
commenced his researches on television in 1930 . 
within a year he earned the distinction of being the 
first to demonstrate publicly cathode ray reception com- 
parable with that produced by mechanical means." 

A. R. Bailey, M.Sc.(Eng.), author of the article on 
page 25, took his London B.Sc. degree in 1953 at Brad- 
ford Technical College (now Bradford Institute of 
Technology) where he stayed to undertake research into 
precision three -phase a.c. voltage stabilizers under a D.S.I.R. grant. He went into industry for a short while 
but returned to the college where he is now a lecturer. 

A. E. Falkus, B.Sc.(Eng.), M.I.E.E., who writes in 
this issue on loudspeaker magnet design, was chief 
loudspeaker designer of the Plessey Company for eight 
years until 1958 when with D. A. Newbold he formed 
Fane Acoustics Ltd. He obtained his degree at London 
University in 1925 and was at one time chief engineer 
of Reproducers and Amplifiers Ltd. 

Robert Hickson, whose article on the Smith Chart is 
on page 2, is technical librarian of Belling and Lee, Ltd. 
During his national service in the Royal Navy (1945 -47) 
he was a radio mechanic and before Joining Belling and 
Lee he had been a technical writer on the staffs of 
Marconi Instruments and S.T.C. 

J. M. Waddell, M.A., A.M.I.E.E., who with D. R. 
Coleman discusses Zener diodes in an article on page 
17, spent a little over two years in R.E.M.E., after leav- 
ing Cambridge where he read physics. From 1949 to 
1958 he worked in the Rectifier Division of Standard 
Telephones and Cables and from 1956 was responsible 
for the development and applications of silicon recti- 
fiers. For the past year he has been with Texas Instru- 
ments, Ltd., Bedford. 

D. R. Coleman, B.Sc.(Eng.), A.M.I.E.E., co- author of 
the article on Zener diodes, joined S.T.C.'s rectifier 
division in 1956 and is now in charge of the group con- 
cerned with the evaluation and applications of semi- 
conductor devices. After three years in the Royal 
Engineers he studied at the Regent Street Polytechnic 
and then spent five years (1951 -56) on the development 
of aircraft electrical equipment. 

OBITUARY 
Hilary F. C. Williams, B.Sc., chief electronics engineer 

of Andec, Ltd., for the past 12 months, died suddenly 
on November 11th at the age of 45. After graduating 
at London University in 1935 he became a schoolmaster 
and during the war was at the Royal Aircraft Establish- 
ment where he held an honorary commission in the 
Royal Air Force. He was with Cossor's for nine years 
after the war as a development engineer and later 
assistant chief engineer of Racal Engineering. 

Joseph Poliakoff, founder of the Multitone Electric 
Co. in 1931, died on November 24th at the age of 86. 
Mr. Poliakoff, who established the Telephone Con- 
struction Co. in Russia (it was nationalized in 1921), 
came to this country in 1924. He was managing direc- 
tor of Multitone until 1938 when owing to ill- health he 
resigned in favour of his son, but continued on the 
board and took an active part in the day -to-day affairs 
of the company. Although his life -work was devoted to 
the alleviation of deafness, he was an engineer of wide 
interests -he had a patent for recording sound on film 
in 1894. 
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News from the Industry 
A.E.I. Reorganization. -On January 1st the British 

Thomson- Houston Co., Metropolitan -Vickers Electrical 
Co. and Siemens Edison Swan changed their names to 
Associated Electrical Industries (Rugby) Ltd., Asso- 
ciated Electrical Industries (Manchester) Ltd., and 
Associated Electrical Industries (Woolwich) Ltd., respec- 
tively. At the same time five new Product Divisions 
of A.E.I. (making 12 in all) come into operation. They 
are: Cable Division and Construction Division corn- 
bining the interests of the S.E.S. Cables Division with 
those of W. T. Henley's Telegraph Works Co. and 
Liverpool Electric Cables; Telecommunications Divi- 
sion, hitherto a Product Division of Siemens Edison 
Swan; and a Radio and Electronic Components Divi- 
sion. These four Divisions will be managed by 
Associated Electrical Industries (Woolwich) Ltd. The 
fifth is the Instrumentation Division combining the 
interests of Sunvic Controls with the instrument and 
meter, X -ray, and scientific apparatus departments of 
Metropolitan- Vickers and will be managed by Asso- 
ciated Electrical Industries (Manchester). 

G.E.C.-Plessey Co-operation. -An arrangement has 
been entered into by the Semiconductor Division of 
the G.E.C. and Semiconductors Ltd., of the Plessey 
Group, whereby each will handle information on the 
products of both organizations. 

Plessey's trading profit for the year ended in June 
was £2.206M compared with £1.350M the previous 
year. The net profit after tax deduction was £1,194,499 
as against £561,991 last year. 

Gresham Automation Ltd. has been formed to handle 
the Gresham Unit Sequencing System. The directors 
are John P. Coleman (chairman of Gresham Transformers 
Ltd. and of the Gresham Lion Group) and R. M. Camp- 
bell, a director of Gresham Transformers. Dr. D. B. 

Foster is appointed as consultant to the board. The 
offices of the new company are at Gresham House, 
Twickenham Road, Hanworth, Middx. (Tel.: Feltham 
2271.) 

Marconi's W/T Co. have received a contract from 
the B.B.C. for the supply of a considerable quantity of 

equipment, valued at approximately £115,000, to extend 
the coverage of the television and v.h.f. sound broad- 
casting services to " difficult " areas. The order in- 
cludes 10 television translators (for picking up sound 
and vision signals from one station, 
and re- transmitting them on other 
frequencies); 4 television transmitters 
and 30 f.m. translators -all of 10 

watts output. The associated ampli- 
fiers for the equipments vary in 
power from 100 watts to 1kW. 

E.M.I. apprentices with Clifford Metcalfe, 
C.B.E., managing director of E.M.I. 
Electronics, who presented them with 
prizes for obtaining their Higher National 
Diploma in electrical engineering with 
three or more distinctions. The recipients 
(from left to right) are David Jackson, 
George East and James Jordan, who were 

among thirteen E.M.I. apprentices who 

enrolled for the first four -year sandwich 
course at Southall Technical College in 

1956. All thirteen have obtained their 
H.N.D. and are taking the fourth year of 
the course to qualify as Grad. I.E.E. 
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Electronic Associates Ltd., with offices and works at 
Victoria Road, Burgess Hill, Sussex, have been formed 
by Electronic Associates Inc., of Long Branch, N.J., 
U.S.A., manufacturers of Precision Analog Computing 
Equipment (PACE). The Burgess Hill works will be 
managed by H. Turner, a director of the new company 
and a graduate of Manchester University, who has been 
with the parent company for several years. The manag- 
ing director is Dr. B. Murphy, who is also general 
manager of the European branch of Electronic Associates 
Inc, set up in Brussels in 1957. 

Pye Telecommunications Ltd., have moved their 
London sales and service headquarters to 1 Carrol 
Place, Highgate Road, N.W.5 (Tel.: Gulliver 8771), 
where Brigadier E. J. H. Moppett, the London -based 
director, has an office. 

Datum Metal Products Ltd. (formerly Davis and 
Thompson), members of the J. Langham Thompson 
Group, have moved into a new factory on the Colne 
Way Trading Estate, Watford By -Pass, Hens (Tel.: 
Watford 22351). These new premises have trebled the 
production area of the company. 

Aircraft -Marine Products (G.B.) Ltd., who market 
the range of A -MP solderless terminations, have moved 
from Regent Street to Amplo House, 87 -89 Saffron 
Hill, London, E.C.1 (Tel.: Chancery 2902). The 
building houses the head office, the research laboratory 
(formerly at Bournemouth), the sales and engineering 
departments, and the international trade division 
(previously at Bedford Row). 

Lasky's Radio have opened new premises at 207 
Edgware Road, London, W.2 (Tel.: Paddington 3271), 
in addition to their branch at 42 Tottenham Court Road, 
London, W.1. 

Pye have supplied the equipment for the inter -branch 
television network recently introduced by the West- 
minster Bank in Manchester. The cable system linking 
two branches with the central book -keeping department 
in the main city office, is provided by the G.P.O. The 
625 -line system is employed. 

Smiths.- Examples of many of the products manu- 
factured at the twenty factories in the Smiths Group, 
which includes Kelvin- Hughes and Radiomobile, are 
displayed at the Smiths Centre, Cricklewood, which was 
officially opened by H.R.H. the Duke of Edinburgh on 
November 19th. 
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ZENERDIODES - THEIR PROPERTIES AND APPLICATIONS 

By J. M. WADDELL,* M.A., A.M.I.E.E., AND D. R. COLEMAN, B.Sc. (Eng.), A.M.I.E.E. 

AMONG the many new components now appear- 
ing in electronic equipment as a result of the inten- 
sive work which has been done on semiconductors 
in the last few years is a useful group usually known 
as " Zener " diodes. What are these " Zener " 
diodes, and what do they do? 

If we examine the reverse characteristic of a typi- 
cal silicon junction rectifier, shown in Fig. 1, we can 
see that the reverse current remains extremely small 
at all voltages below a certain value, the " Zener 
voltage." Then, as the voltage is raised slightly 
above this value, the current increases very rapidly 
indeed into the so -called " breakdown " region. For 
power rectifiers, the manufacturer arranges that this 
breakdown region occurs well above the normal 
reverse operating voltage, in order to avoid excessive 
power dissipation in the reverse direction and con- 
sequent failure due to overheating. 

It should be noted that this phenomenon is not 
a breakdown in the ordinary sense of the word (in 
the sense in which a dielectric breaks down), but 
is a completely reversible process which of itself 
causes no damage to the rectifier. However, if the 
rectifier were run continuously in this region it is 
probable that the maximum allowable dissipation 
of the device would be exceeded and the rectifier 
damaged; but it excessive dissipation is avoided the 
diode can be run in the " broken down " condition 
indefinitely. A diode used deliberately in this way 
for any purpose is called a "Zener diode." 

The term " Zener diode " was coined when this 
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Fig. 1 Reverse characteristic of a typical silicon junction 
rectifier. 

breakdown was first observed' because it was 
thought that the mechanism responsible was that 
proposed by C. Zener in 1934 to account for the 
breakdown of solid dielectrics'. It turns out that 
this "Zener breakdown" is responsible where the 
breakdown occurs at low voltages (below 5 volts in 
silicon), but that at higher voltages breakdown is 

* Texas Instruments, Ltd., formerly with Standard Telephones 
& Cables, Ltd. 

T Standard Telephones & Cables, Ltd. 
'K. B. McAfee, E. j. Ryder, W. Shockley and M. Sparks. 

" Observations of Zener current in germanium p -n junctions," 
Phys. Rev., 83, p. 650, 1951. 

C. Zener. " Theory of the electrical breakdown of solid 
dielectrics," Proc. Roy. Soc., 145, p. 523, 1934. 
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A group of typical Zener diodes. 

due to another mechanism, " avalanche multipli- 
cation," similar to the breakdown process in gaseous 
dielectrics described by Townsend.' Thus the 
higher voltage Zener diodes should really be called 
avalanche diodes. While one of the purposes of this 
article is to draw attention to the different behaviour 
of Zener and avalanche diodes -for example, the 
" knee " of the breakdown characteristic is more 
rounded in a Zener diode and so the slope resist- 
ance of such diodes is higher than that of the cor- 
responding avalanche diodes -it is convenient to 
have a generic term to cover all such devices, and 
the term " Zener diode " has received widespread 
acceptance. 

It is possible to use a term denoting the applica- 
tion, e.g., " reference diode," " regulator diode," but 
the range of use of these devices is so vast that no 
one application can be singled out for such special 
mention. We recommend the continued use of 
" Zener diode " as the most useful general term. 

One of the great advantages of these devices 
over previously available voltage stabilizing devices, 
such as gas discharge tubes, is that the breakdown 
voltage can be controlled during manufacture to 
any value from about two volts to several hundred 
volts. In addition the transition from " off " to " on " 
takes place smoothly, without the discontinuity 
associated with gas discharge tubes. No special 
arrangements are needed for starting, and the ab- 
sence of negative resistance means that shunt capa- 
citance can be added without causing oscillation. 
Under appropriate conditions, substantially zero 
temperature coefficients of voltage may be obtained. 
Furthermore, Zener diodes are smaller and more 
robust than gas tubes or batteries, and by comparison 
they have an almost indefinite life. 

Fig. 2 shows typical characteristics of some 
diodes specially made for use in this way. It will 
be noted that here the breakdown voltages are quite 
low, from about 4 to 9 volts. From this graph the 
important parameters which define the properties 

'J. S. Townsend. "'The passage of ions in gases," Nature, 62, 
p. 340, 9th August, 1900. 
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Fig. 2 Typical characteristics of diodes specially made for Zener operation. 

of a particular Zener diode can be clearly seen. The 
first and most important is the voltage in the break- 
down region. This is not a unique and fixed value, 
but increases with the operating current; thus the 
current at which the voltage is measured must be 
specified. Usually the manufacturer chooses a par- 
ticular value of current and quotes the voltages of 

a complete range of diodes at this particular current. 
The next most important parameter is the " slope 

resistance," or the dynamic resistance of the diode 
in the " breakdown " region. This again is 
measured at a particular current, usually the same 
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Fig. 3 Variation of slope resistance with reverse current for 
a typical range of Zener diodes. 

18 

current as that at which the 
nominal voltage is measured. 
The lower the slope resis- 
tance the more constant is 
the operating voltage with 

o changes in current. As will 
be seen from the curves, the 
operating voltage at a given 

so current changes with work- 
ing temperature, and so for 
many applications the tem- ..- 

É perature coefficient of volt- 
age is also important. 

s z Finally, since these devices, 
so 3 like most components, are 

Ñ given a maximum operating 
W temperature, the maximum 

200 Q dissipation limits the maxi- 
mum continuous working 
current. 

240 Operating Mechanism. -In 
order to understand the way 
in which these various para- 

280 meters change for different 
values of working voltage, 
it is helpful to have sont 

520 understanding of the alter- 
native mechanisms involved 
in the breakdown region. In 
a silicon rectifier biased in 

the reverse direction almost all the applied voltage 
appears across the narrow depletion layer located 
immediately on either side of the junction, and the 
remaining volume of the silicon is essentially field 
free. For a given applied voltage the field in the 
depletion layer depends on the width of this layer, 
being a function of the centre region resistivity of 
the diode. This resistivity is controlled during 
manufacture so that the field in the finished diode 
can be made to have any desired value for a given 
voltage across the diode : the higher the resistivity, 
the wider the depletion layer and the smaller the field 
per unit of applied voltage. The depletion layer is 
normally quite narrow, so that fields of the order of 
several hundred thousand volts per cm. are readily 
reached. 

With fields of this order in the depletion layer the 
current carriers which constitute the reverse current 
are accelerated to considerable energies between each 
collision with the stationary silicon atoms of the 
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range of Zener diodes. 
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Fig. S Variation of forward slope resistance for a typical 
Zener diode. 
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lattice. As the voltage across the diode is raised, 
the field increases, and when it reaches a critical 
value the energy obtained by each electron or hole 
between collisions is sufficient to eject an additional 
electron from the atom with which it collides, thus 
creating a hole -electron pair. These additional free 
carriers are also accelerated in their turn, and pro- 
duce yet more free carriers which all add to the 
total reverse current. Thus the reverse current, 
initially no larger than the saturation reverse cur - 
rent present at low voltages, is multiplied to a much 
larger value by this " avalanche " process, in a 
manner analogous to the Townsend mechanism in 
gas discharge tubes. 

Zener Effect. -In order to produce low break- 
down voltage diodes, the depletion layer must be 
made very narrow. Under these conditions the 
current carriers are accelerated through the barrier 
without ever striking an atom of the lattice, and so 
the avalanche effect does not occur. In these cir- 
cumstances, as the voltage across the diode is in- 
creased the field can rise until it reaches a higher 
critical value at which true Zener effect occurs. 
This is a quantum mechanical effect in which hole - 
electron pairs are generated directly from the 
energy of the electrical field. The resultant current 
increases rapidly with voltage, but not quite as 
rapidly as with the avalanche effect, so that the 
"knee" of the curve is more rounded. 

For silicon junction diodes the changeover occurs 
in the region of 5 -8 volts, those diodes below 5 volts 
exhibiting Zener breakdown, while those above 8 
volts exhibit avalanche breakdown. The breakdown 
of diodes between 5 and 8 volts is due to a com- 
bination of the two mechanisms. An important dif- 
ference between these two mechanisms is that the 
temperature coefficient of voltage or the Zener pro- 
cess is negative, whereas that for the avalanche pro- 
cess is positive. 

Characteristics. -As a result of the above, it is 
customary to present the characteristics of a par- 
ticular series of Zener diodes (that is, a range manu- 
factured to the same physical dimensions and differ- 
ing only in breakdown voltage) in the form of curves 
showing the various parameters plotted against the 
breakdown voltage at which the diode under con- 
sideration actually operates. Since the charac- 
teristics of Zener diodes are related to their operat- 
ing temperature, it is important to distinguish be- 
tween a " convection -cooled " (such as a wire- ended) 
diode for which the immediate ambient temperature 
is considered, and a "conduction- cooled" (such as a 
stud -ended) diode for which the characteristics are 
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Fig. 7 Change of forward voltage for a typical Zener 
diode. 

quoted in terms of the stud temperature. The fol- 
lowing data may, for simplicity, be considered 
applicable to wire -ended diodes at the stated 
ambient temperatures. 

Fig. 3 shows, for example, the variation of slope 
resistance with voltage for typical Zener diodes from 
a particular range. Since the slope resistance is also 
a function of the operating current, curves for 
several currents are given. The higher current 
curves are limited in voltage excursion by the allow- 
able dissipation in the diodes. The slope resistance 
shows a minimum in the changeover region around 
7 volts and rises steeply on the low voltage side of 
this point, but less steeply on the high voltage side. 
On the high voltage side, however, the slope resist- 
ance increases more rapidly than the voltage, so 
that if slope resistance is important better results 
can be obtained by using, say, five 7 -volt diodes in 
series, instead of one 35 -volt diode. 

The variation of temperature coefficient of voltage 
against working voltage is shown in Fig. 4. It will 
be seen that diodes with breakdown voltages in the 
region of 5 volts are the most attractive from this 
point of view. However, approximately zero tem- 
perature coefficients can also be obtained by connect- 
ing a diode having a positive coefficient in series with 
one having a negative coefficient, although this 
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Fig. 8 Application as a 

voltage regulator or refer- 
ence source. 

Fig. 9 Surge limiting 
circuit using a Zener 
diode. 

Fig. IO Balanced clipping 
circuit using back -to- 
back diodes. 

arrangement will probably give a higher slope resis- 
tance. In a similar way the negative temperature 
coefficient of the forward characteristic of a diode 
may be used to cancel a positive temperature co- 
efficient of reverse breakdown voltage. The slope 
resistance in the forward direction is low (Fig. 5). 

In making up series chains of Zener diodes to 
achieve approximately zero temperature coefficient, 
it should be noted that the calculations require curves 
showing actual change in voltage per °C (as in Figs. 
6 and 7), and not the conventional values of tempera- 
ture coefficient of voltage expressed as percentage 
change of voltage per °C. 

The exact value of the temperature coefficient of 
a given diode is a function of the operating current, 
and of the precise temperature range over which the 
change in voltage is measured. Consequently, zero 
temperature coefficient of voltage will only be pos- 
sible at one value of current for any one diode, and 
only over a limited temperature range. Where the 
very best performance as a voltage reference is re- 
quired, care should be taken to keep the current 
constant, and if possible at that value which gives 
zero temperature coefficient. 

As explained above, the manufacturer can design 
diodes to operate at any given voltage by adjustment 

Fig. 11 Zener diodes 
used for coupling 
elements and cathode 
bias in a d.c. amplifier. 

Fig. 12 Application as 

a voltage- sensitive relay. 
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VARIABLE 
D.C. SUPPLY 

o 

of the resistivity of the base region of the diode; but 
this can only be done with limited accuracy. A given 
batch of diodes as manufactured has a certain spread 
of voltage values. Of the many varied uses of Zener 
diodes, some applications may call for the diode to 
have an accurately specified working voltage with a 
tolerance of, say, ±1%, while others may merely 
require a breakdown voltage between, say, 15 and 
20 volts. In an application as a source of reference 
voltage, the working voltage of the diode may be 
quite unimportant; but extreme stability, coupled 
with low slope resistance and low temperature co- 
efficient, will be desirable. As a result, if care is not 
exercised, there will grow up a vast proliferation of 
types, each differing only slightly from the next, 
and the manufacturer and the user will be faced with 
the problem of stocking reasonable numbers of each 
type, while the small demands for any one type will 
result in uneconomic manufacturing runs. 

To deal with this problem, manufacturers in this 
country are at present marketing " general purpose" 
Zener diodes, which are available in +5%, ± 10%, 
and ±20% tolerances, using the same preferred 
numbers for nominal breakdown voltage which are 
familiar to users of resistors and capacitors, e.g. 3.3, 
3.6, 3.9, 4.3, 4.7V, etc. 

Applications. -The number of possible applica- 
tions for these diodes appears to be extremely large. 
The most obvious applications are as voltage regula- 
tors and voltage reference sources (Fig. 8). For re- 
gulator application a low slope resistance and high 
power handling capacity are desirable features, while 
for reference purposes, stability of reference voltage 
with time and a low temperature coefficient are the 
most important factors. Suitably chosen voltage re- 
ference Zoner diodes appear at this moment to be 
comparable with industrial standard cells in their 
voltage stability. 

Another large field of application lies in the use 
of Zener diodes for surge limiting and waveform 
clipping, etc. Fig. 9 shows a circuit which gives 
both top and bottom clipping using only one diode. 
This circuit makes use of the fact that Zener diodes, 
being in other respects normal silicon rectifiers, have 
a forward characteristic which may be used on many 
occasions. The same circuit may also be used for 
protecting transistor circuits from line surges. If 
a balanced clipping action is required, two Zener 
diodes should be used, connected back to back (Fig. 
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Fig. 13 Characteristic of an experimental high-Dower 
shunt regulator Zener diode for the region 2 -20 amperes. 
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Fig. 14 Capacitance effect over a range of Zener diodes. 

10). Some manufacturers now make special clipper 
diodes for this purpose. 

Zener diodes have a much lower a.c. resistance 
than d.c. resistance (i.e. dI < < Ï) which means that 
they behave rather like a capacitor or battery. They 
are particularly useful for coupling and decoupling 
elements in d.c. amplifiers, where capacitors cannot 
be used because of the rise in impedance at low fre- 
quencies. Even in a.c. circuits at low frequencies 
the Zener diode may be more economical than a large 
capacitor, especially in space. Fig. 11 shows the use 
of a Zener diode as a coupling element and for fixed 
cathode bias in a d.c. amplifier. 

Fig. 12 shows a method of obtaining a robust and 
inexpensive voltage sensitive relay; the relay should 
operate with a low voltage across it and thus the 
Zener diode used must be capable of passing a 
reasonably large current. Zener diodes can be made 
capable of handling quite large powers. Fig. 13 
shows the characteristic of an experimental 150 - 
watt unit intended for shunt regulation of power 
supplies, to operate between 2 and 20 amps. 

A further useful property of silicon junction diodes 
(such as Zener diodes) is their " self capacitance." 
In addition to the electrostatic capacitance between 
the diode leads, or between the leads and metal case, 
there is a " self capacitance " associated with the 
junction itself; because the depletion layer is ex- 
tremely narrow in a Zener diode, the junction 
capacitance is usually much greater than the case 
capacitance. This " self capacitance " is seen when 
the diode is biased in the reverse direction below 
the breakdown voltage. Fig. 14 shows the variation 
over a range of Zener diodes, the capacitances being 
measured at the same low voltage for all diodes in 
the range. 

In addition, for any one diode, the capacitance 
depends upon the bias voltage applied. Increase of 
bias voltage up to the breakdown value causes a 
reduction of capacitance, as illustrated in Fig. 15. 
The voltage- dependent capacitance has applications 
in automatic frequency control. With an f.m. tuner, 
for example, the diode may be used as part of the 
tuning capacitance, whose value is controlled by the 
output from the discriminator. 
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Fig. 15 Typical values of capacitance for reverse bias 
voltages before the breakdown region (at 25 °C). 

It is hoped that sufficient has been said about these 
new components to stimulate interest in their appli- 
cation and to give some guidance in their use. Much 
remains to be learnt of their characteristics and pos- 
sible applications. Perhaps this article will help to 
speed the process. 

Semiconductor Production at the G.E.C. Semi- 
conductor Division factory at Hazel Grove, Stockport, 
Cheshire, is now about 70,000 transistors and diodes per 
week. This automatic wafer measuring machine sorts 
germanium and silicon wafers according to thickness at 
the rate of 1,200 per hour. Another interesting technique 
uses a centrifuge to ensure good glass -to -metal seals in 
the housings. The glass and metal components are 
placed in jigs in an annular -shaped boat which is rotated 
and heated in an inert atmosphere, so that centrifugal 
force throws the molten glass into intimate contact with 
the metal parts. The method of operation, including control 
of temperature and cooling, is completely automatic. 
Using such methods the firm claims to have achieved an 
average yield of between 70% and 80%. 
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T THE EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Single- channel Stereo 
HASN'T " Free Grid " (in the October issue) gone a 

bit wild over his one amplifier, two channels. If you 
sample (with rectangular wave) at 50c /s you get every 
frequency in the spectrum modulated by 50, 100, 150, 
etc., and that's a nasty noise. You should sample at 
something over twice the highest frequency in the wanted 
spectrum and put in a low -pass filter to get rid of 
higher -frequency unwanted modulator products. But 
the low -pass filters you would need have a reaction com- 
ponent in their impedances; they store energy and so 
forbid the clean cut that is essential for sampling as 
" Free Grid " wants it. 

London, S.W.3. P. P. ECKERSLEY. 

Editors and Editing 
IN his article "Words, Words, Words" in the November 
" Wireless World," Mr. Eckersley very rightly calls for 
an improvement in the standard of writing of technical 
articles and papers. Victorian scientists, he says, wrote 
well, even excellently; many of them could be described 
as cultured. Nowadays, it is of no help to a scientist 
to be cultured and to write well, because the editors 
won't let him publish a paper as he writes it. Editors 
quite rightly tidy up' a badly- written piece of work, 
but when a paper is well written, they should leave it 
alone'. 

The interference frequently consists in making altera- 
tions to the style to bring it into line with editorial 
policy'. People who believe that it is possible to make 
small alterations in the style of a well- written piece of 
prose without ruining its effect -an effect that the author 
has probably worked hard to achieve -ought not to sit 
in editorial chairs. One famous Learned Society' will 
never allow an author of a paper to refer to that paper 
as " this paper," always substituting " the paper, " to 
which a reader of any sensibility' reacts by asking " what 
paper? ". The same Learned Society' recently allowed 

SHORT -WAVE 

one of its vice- presidents to use the phrase " a whole 
diversity of new materials f6. If it is willing to allow 
such a phrase to appear in its Proceedings, by what right 
does it sit in judgment on the work of other authors? 
The Chairman of the Editorial Board of another Learned 
Society' is the author of several books from which it is 
clear that he does not know how to punctuate. Yet this 
Learned Society', like many others, dares to have an 
editorial policy on style -as if style can ever be a matter 
of policy. 

May I therefore make a plea that writers be allowed 
to publish their papers and articles in the language in 
which they were originally conceived? While the various 
Learned Societies' should do all they can to improve 
standards of writing, they should refrain from interference 
with a piece of work, once it is written, except on techni- 
cal grounds -and even then, any alterations called for 
should be made by the author'. Let the editors confine 
their activities to editing -that is, to deciding the arrange- 
ment of the material on the printed page, to interpreting 
the author's intentions to the typographers, to correcting 
obvious errors, and to adding footnotes, e.g. " continued 
on page.... "6 And, critics, please be a little more charit- 
able to the author'. Why should he take all the blame, 
when things are done to his work over which he has no 
control, and of which he may even have no knowledge 
until his alleged work appears in print ?" 

Chelmsford. R. A. WALDRON. 
i' Or decline to publish. 
' Being busy men they are usually happy to do so. 
' This journal welcomes diversity of style. 
' Capitals for a common noun and its adjective? 
' Sense is shorter than sensibility and does not involve the 

emotions. 
6 What is wrong with this? Collectively the materials are finite 

and although diverse can be comprehended as a whole. 
Who will then permit the editor's name to appear as co- author? 
This is the dull mechanic trade of sub -editing. 

o Touché! 
° Mr. Waldron's letter is printed as received with the exception 

of the interpolation of reference numbers to the rejoinders which 
the Editor feels compelled to make in defence of his vocation. He 
is nevertheless glad to publish this letter if only to show that he is 
mindful of the feelings of his contributors -present and future.] 
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THE full-line curves indicate the highest frequencies 
likely to be usable at any time of the day or night for 
reliable communications over four long -distance paths 
from this country during January. 

Broken -line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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Speed- Change Drive for magnetic 
tape data recording equipment has 
been devised by E.M.I. Electronics 
for applications where it is necessary 
to play back the data for analysis at 
a different speed from that at which 
it was recorded. It is a simple de- 
vice giving a wide -ratio change of 
speed without mechanical complex- 
ity. Power is applied to one shaft 
carrying a stepped plain pulley A, 
and the output drive is taken from 
another shaft carrying flywheel B 
which also has two working surfaces 
of different radii, one external and 
the other internal. An idler carriage 
E is mounted on a plain bearing on 
the input shaft, so that it is dragged 
round by friction as far as it is free 
to move in whichever direction the in- 
put shaft is turned. If, in the diagrams, 
the drive shaft is turned anti- clock- 
wise (State 1), the resulting anti- 
clockwise motion of the idler carriage 
will draw the idler wheel F, sup- 
ported on E by the swinging arm 
H, into engagement with the larger 
diameter (C) of pulley A and the 
smaller diameter ' d' of the flywheel 
B. B will move anti -clockwise, and 

STATE 1 

REDUCTION I TO 1 

STATE 2 

REDUCTION I TO 30 

as in the figure C and `d' are approxi- 
mately equal, there is no change of 
angular velocity in the mechanism. 
If the direction of the drive shaft is 
reversed (State 2), the carriage E 
will move clockwise until the alter- 
native idler G engages between the 
smaller diameter (`c') of A and the 
larger diameter (D) of B. When this 
occurs the flywheel B will move anti- 
clockwise as before, but with a speed 
reduction determined by the ratio 
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Nio-mewir* 
of D to ` c.' In the case drawn this 
ratio is about 1 to 30. Thus it will 
be seen that by reversing the direc- 
tion of the input shaft a large speed 
reduction may be obtained -the out- 
put shaft always revolving in the 
same direction. A large number of 
speed ratios may be obtained by suit- 
able selection of diameters and 
positioning of components. 

Magnetless Masers are possible 
according to an article by G. S. 
Bogle and H. F. Symmons in the 
Australian Yournal of Physics for 
March 1959 (p. 1). Normally in the 
three level type of maser, three suit- 
able spin quantum levels between 
which transitions are possible can 
only be obtained in certain para- 
magnetic salts in a magnetic field. 
The authors point out, however, that 
certain paramagnetic salts possess 
three suitable energy levels between 
which transitions are possible even 
in the absence of a magnetic field. 
Unfortunately, unlike ordinary 
masers, magnetless masers will not be 
tuneable over a wide frequency range. 
On the other hand, magnetless masers 
possess a number of compensating 
advantages over ordinary masers. For 
example, exacting requirements of 
magnetic field uniformity and 
stability are avoided and, since crystal 
orientation is no longer necessary, a 
single crystal is not required for a 
magnetless maser. 

Directly Printed Circuits, as dis- 
tinct from the usual etched variety, 
are made possible by a new copper - 
bearing paste developed by Bell 
Telephone Laboratories in the U.S.A. 
The paste is applied in the required 
circuit pattern to a ceramic base and 
the process is completed by heat 
treatment. The main advantage of 
the new system is the strong adhesion 
of the copper coating to the base 
material, compared with conventional 
etched circuits. Failure of bonding 
does not occur, it is claimed, until 
the pulling strength exceeds 2,000 
lbs /sq. in. In preparation a paste is 
made from a finely ground mixture of 
copper oxide and a special glass 
" frit " (a term from glass- making), 
blended with a standard silk -screen 
printing material. After the pattern 
of paste is printed on the ceramic, 
the circuit card is dried to remove 
solvents. The card is then fired in 

air at 750 °C for twenty minutes to 
burn off the screen -printing material. 
This operation leaves a non- conduct- 
ing copper oxide pattern, ready to be 
reduced to metallic copper. The 
second firing operation is conducted 
at 850°C for thirty minutes, in an 
atmosphere containing hydrogen, 
nitrogen and oxygen. The hydrogen 
reduces the copper oxide to metallic 
copper, while the oxygen prevents 
reduction of other oxides in the sys- 
tem and promotes good wetting of 
the glass frit and the ceramic. With- 
out the oxygen present, a poor bond 
results. Printed wiring cards pre- 
pared this way can be dip- soldered 
without bond failure, and without the 
use of corrosive fluxes. Resistivity of 
the copper film is said to be well 
within requirements for typical 
printed wiring applications. The 
process is suitable for automatic pro- 
duction techniques, and is expected 
to be competitive with other printed 
wiring methods in cost. Another 
possible application is in making 
metal -to- ceramic bonds. 

Distortion Reduction in class -B 
amplifiers using biased diodes to 
switch in different signal potential 
dividing resistors at different signal 
levels to compensate for non- lineari- 
ties in the class -B input /output 
characteristic is described in an article 
by B. Sklar in Electronics for May 22, 
1959 (p. 54). One arm of the signal 
potential divider consists of a fixed 
resistor, and the other a number of 
branches in parallel, each branch con- 
taining a fixed resistor in series with a 
diode and biasing battery. Thus, at 
a signal voltage determined by the 
biasing battery voltage, the diode 
switches the fixed resistor into one 
arm of the potential divider. The re- 
sultant resistance in this arm thus 
varies with the signal level, and the 
consequent changes in the signal 
potential dividing ratio with the sig- 
nal level can be used to compensate 
for non -linearities in the class -B 
input /output characteristic. A 
graphical method of determining from 
the input /output characteristic the 
resistance required in series with each 
diode for a given biasing voltage is 
described in the article. In a prac- 
tical case the total harmonic distortion 
in a push -pull amplifier (mainly third 
harmonic) was reduced from 13 to 
2.6,,,of . 
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Physical Society Exhibition 
Manufacturers and Research Establishments Exhibiting 

ON the majority of the 140 stands at 
the 44th exhibition of scientific in- 
struments and apparatus arranged by 
the Physical Society there will be 
equipment of interest to radio and 
electronic engineers. The exhibition 
will be held from January 18th to 
22nd in both the Old and New Halls 
of the Royal Horticultural Society, at 
Westminster, London, S.W.1. 

The opening ceremony will be per- 
formed by J. A. Ratcliffe, C.B.E., 
F.R.S., president of the Physical 

Name Stand 

Accles & Pollock 
Admiralty Research Estab. 
Advance Components 
Armament Research and Develop- 

ment Estab. 
Associated Electrical Industries .. 
Atomic Energy Research Estab. 
Atomic Weapons Research Estab. 
Avo 

B.T.H. Group Research Lab. .. 
Baird & Tatlock .. .. 
Baker, C. Instruments 
Baldwin Industrial Controls .. 
Barr & Stroud .. .. .. 
Beck, R. & J. .. 
Bellingham & Stanley .. 
Birlec . 

Birmingham University Physics 

75 
40 

9 

Society, at 11.0 on January 18th. On 
the opening day admission will be 
limited to members of the Society 
and the Press until 2.0. The times 
of opening are: 18th, 10.30 to 7.0; 
19th, 10.0 to 9.0; 20th and 21st, 10.0 
t3 7.0; and 22nd, 10.0 to 1.0. 

Tickets of admission are obtain- 
able free from exhibitors or from the 
Society, 1, Lowther Gardens, Prince 
Consort Road, London, S.W.7. 

A feature of the Society's exhibi- 
tion each year has been the series of 

Name Stand 

Fleming Radio (Developments) 19 
Furzehill Laboratories .. .. 5 

G.E.C. Research Laboratories .. 
1 Gallenkamp, A., & Co. . . 

123 General Electric Co. .. .. 
86 General Radiological .. 
86 Grubb, Sir Howard, Parson & Co. 
90 Guy's Hospital Medical Elec- 

tronics Lab. .. .. 
123 
127 
79 

112 
51 
80 

107 
123 

137 
British Physical Laboratories 20 
British Scientific Instrument Re- 

search Association .. 777 

Burndept .. .. 

Cambridge Instrument Co. 
Cambridge University .. 
Cawkell Research & Electronics . 

Chance -Pilkington Optical Works 
Chemical & Electrical Inspection 

Directorates .. 
Cooke, Troughton & Simms .. 
Cossor Instruments 

Dawe Instruments 
Decca Radar .. .. .. 
Department of Scientific and In- 

dustrial Research and various re- 
search associations 

Dobbie McInnes (Electronics) 
Doran Instrument Co. 
Dynatron Radio .. 

E.M.I. Electronics .. 
Edinburgh University 
Edwards High Vacuum 
Ekco Electronics .. 
Electra Methods 
Electronic Instruments 
Electronic Technology 
Electronic Tubes .. 
Elliott Brothers . 

Engelhard Industries 
English Electric Valve Co. .. 
Ericsson Telephones .. 
Evans Electroselenium 
Explosives Research and Develop- 

ment Estab. .. 

Ferranti .. .. . 

Flann Microwave Instruments .. 

97 
136 
36 
84 

1 

88 
103 

Harrison, W. 
Hatfield Instruments 
Hilger & Watts 

Imperial College .. 
Infra Red Development Co. 
Institute of Physics 
Isotype Developments .. 

Johnson, Matthey & Co.. . 

Joyce, Loebl & Co. .. 

Kelvin & Hughes 

Labgear 
Lintronic .. .. 
Locarte Co. 
Lyons, Claude . 

115 
46 
23 
71 
98 

132 

3 

39 
95 

133 
4 

32 
34 

Marshall of Cambridge Electronics 
Medical Research Council .. 

118 Megatron .. .. .. .. 
18 Mervyn Instruments 

Metropolitan -Vickers Electrical 

44 
14 

105 
24 

38 
135 
125 

30 
109 

91 
65 
49 

116 
45 

121 
104 

13 

48 
69 

108 

35 
41 
74 
37 

76 
139 

16 
99 

123 
Mining Research Establishment .. 124 
Ministry of Power Safety in 

Mines Research Establishment 
Mullard .. .. 119, 
Murex .. 

Nagard .. .. 

Nash & Thompson .. 
National Physical Laboratory 
National Research Development 

Corp. . 

New Electronic Products 
Newport Instruments .. 
Nuclear Enterprises .. 

Oertling, L. .. .. 
Oliver & Boyd .. .. 
Optica United Kingdom .. . . 

Optical Works .. 
1 Ottway, W., & Co. .. .. 

26 Panax Equipment 
106 Pawn Hawksley Electronics 

128 
129 

52 

111 
101 

44 

31 
7 

89 
2 

110 
54 
69 

120 
92 

85 
78 

demonstration lectures. This year 
the lectures will be given on each of 
the first three days at 5.45. On the 
18th the subject will be " Some re- 
actions of the human body to the 
stresses of high performance flight " 
and the lecturer, Fit. Lt. J. Billing - 
ham (R.A.F. Institute of Aviation 
Medicine); on the 19th " Atomic 
Time " by Dr. L. Essen (N.P.L.); 
and on the 20th " Recent develop- 
ments in solid state physics " by Dr. 
D. A. Wright (G.E.C. Research). 

Name Stand 

Perkin -Elmer .. 8 
Physical Society . . 27 
Physical Society Acoustics Group 140 
Physical Society Colour Group .. 42 
Planer, G. V. .. .. 53 
Plessey Co. . . 

28 
Prior, W. R., & Co. .. 83 
Pullin, R. B., & Co. .. 72 
Pye, W. G., & Co. .. 93 

Racal Instruments .. .. 17 
Radio Research Station .. .. 44 
Rank Cintel .. . 113 
Reading University Dept. of 

Physics . 134 
Royal Aircraft Establishment .. 1 

Royal Meteorological Society . . 33 
Royal Radar Establishment 1 

Royston Instruments .. 10 

St. Thomas' Hospital Electronics 
Dept. 131 

Salford Electrical Instruments 22 
Sangamo Weston .. . 96 
Science Museum .. 50 
Services Electronics Research 

Laboratory .. .. 40 
Servomex Controls 11 

Shackman, D., & Sons 70 
" Shell " Research 21 
Siemens Edison Swan Research 

Lab. .. . . 123 
Singer Instrument Co. .. . . 122 
Solartron Electronic Group .. 94 
Stanley, W. F., & Co. .. .. 114 
Stanton Instruments .. .. 117 
Sunvic Controls . . . 123 
Swiss Office for the Development 

of Trade .. .. 130 

Techne (Cambridge) . 126 
Texas Instruments .. 43 
Thompson, J., Langham . 47 
Thorn Electrical Industries 25 
Towers, J. W. & Co. .. 15 

Townson & Mercer .. 82 
20th Century Electronics s 

Ultrasonoscope Co. 73 
Unicam Instruments 87 

Venner Electronics .. 12 
Vinten .. .. 100 

Watson, W., & Sons .. 81 
Wayne Kerr Laboratories . 102 
Westminster Hospital Depart- 

ments of Hwmatology and 
Physics .. .. .. 138 

Wireless World .. .. .. 65 
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By 

ARTHUR R. BAILEY *, 
M.Sc.(Eng.), B.Sc.(Eng.) 

Economical High -Gain 

A.F. Amplification 
MICROPHONE AND TAPE -REPLAY AMPLIFIERS USING UNUSUAL CIRCUIT 

FOR many years engineers have been trying to 
obtain the maximum amplification from the mini- 
mum number of components. During research into 
precision three -phase a.v. stabilizers, the author 
came across a somewhat unorthodox phase -splitter' 
which gave an unusually large gain for the valves 
and components used. This circuit, which is shown 
in Fig. 1, utilizes the high input impedance of a 
concertina phase -splitter to provide a very high load 
impedance to the anode of a pentode amplifier. As 
the amplification factor for an r.f. pentode can be 
over 10,000 at low values of anode current (0.1mA) 
and the anode slope resistance may then be as high 
as 20Mo, then it can be seen from the formula 

INPUT 

fl 
RS 

H.T. 

+H.T. 

PUSH-PULL 
OUTPUT 

Fig. I. Theoretical circuit of high -gain phase -splitter. 

A= pR,, /(ra +R,J that if the load resistance can 
be made greater than ra then the amplification will 
be greater than µ /2. 

In the high -gain phase -splitter circuit the maxi- 
mum amplification obtained is about 1,000 times. 
This compares favourably with the normal overall 
gain for a pentode amplifier (and " concertina " 
phase -splitter) of 100 to 300 times. Providing that 
a push -pull output is required, it is difficult to see 
how this circuit can be improved. If, however, a 
single -ended output is desired, then the circuit can 
be modified with advantage. 

The first obvious step is to remove the anode 
load resistor R, of the triode valve: this is unneces- 
sary as it merely provides the phase- inverted output. 
It will now be noted that the cathode load of the 
cathode -follower so formed consists of the pentode 
valve and its load resistor R, (in series) in parallel 
with the h.t. -feed resistor R, and the cathode re- 
sistor R, (in parallel). If the circuit is now re- -. 

Bradford Institute of Technology. 
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arranged, as shown in Fig. 2, it will be seen that 
the pentode valve now obtains its anode supply 
through the triode valve and the loading effects of 
resistors R, and R, (Fig. 1) are removed. The 
cathode- follower has now a very high effective load 
in its cathode circuit; thus it will generate a cathode - 
to-earth voltage of very nearly µ times the grid -to- 
cathode input voltage'. This grid -to- cathode input 
is developed across the anode -load resistor R, of 
the pentode valve. Hence for 1V of signal devel- 
oped across this resistor there will be approximately 
µtV (where µt is the amplification factor of the 
triode) developed at the cathode of the triode. This 
means that the signal voltage on the pentode anode 
will be approximately (1 +µ)V. As 1V is 
developed across the pentode anode -load resistor 
R the triode must therefore be acting as an addi- 
tional a.c. load of approximately µt R,. To be 
accurate, both R, and R, should be considered; but 
as R, is over 10 times larger in value than R, its 
effect is very small. 

The voltage drop in the triode valve need not 
exceed about 75V and so the triode will only slightly 
reduce the dynamic mutual conductance of the 
pentode valve. The triode therefore acts as a low 
resistance to d.c., but as a very high anode -load 
resistance. The pentode will give a very large gain 
due to this high anode load and the gain may 
approach the pentode amplification factor. For 
some pentodes this may be 10,000 times, and under 
these conditions the effective anode load may rise 
as high a value as 100MS2. The effect of stray 
capacitances is then extremely serious and care has 
to be taken if a useful a.f. bandwidth is to be obtained. 

Providing that the pentode anode -circuit compon- 
ents are physically small and sensibly arranged, the 
main capacitances in shunt with the pentode -anode 
circuit are the anode -to -grid capacitance of the 

Fig. 2. High -gain amplifier derived from phase -splitter 
shown in Fig. I. 
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470k 

47k 

414.1. 

32¡t 
IOk 250V 

MIC. 6BW7 
INPUT 

470k -02Sµ 

50,u 
12V T 

100k 2.2M 

21 

PRESET 
GAIN 

I'5k I00k 

500k 

GAIN 
CONTROL 

OUTPUT 

H.T. 

Fig. 3. High -gain amplifier used as microphone pre -amplifier. Preset gain switch 
positions: I, low gain; 2, high gain. 

triode and the output capacitance of the pentode. 
The anode -to -grid capacitance of a 12AT7 is only 
1.5pF and is therefore hardly worth neutralising. 
The output capacitance of a 6BW7 is 3.5pF which 
is also quite small. The effect of these capacitances 
could be reduced somewhat by the " Cathoguard " 
circuit'. If the response is to be maintained up to 
10kc /s with a maximum of 3dB fall in response, then 
the total capacitance of 5pF (ignoring stray and 
valve -base capacitances) will limit the effective 
anode output impedance to 10/77MS2. This value is 
composed of the anode load of the pentode in 
parallel with the anode slope resistance of the pen- 
tode valve. Assuming a dynamic anode -slope resist- 
ance for the pentode of 5M0, this gives a maximum 
pentode anode load in the order of 8M12. This was 
halved to allow for the stray capacitances that were 
ignored; thus a value of 4MS2 was obtained. With 
a 12AT7 valve a voltage amplification of 40 would 
be expected, hence a value of 
4x 10 "/(40 +1), or approxi- 
mately 100kS2, for the pentode 
load resistor R, was obtained. 

The circuit has been used in 
a tape- recorder built by the 
author and has given very 
satisfactory results. The micro- 
phone amplifier of the recorder 
is shown in Fig. 3. This can be 
used at either high or low gain 
to allow for a wide range of in- 
put signals. In the high -gain 
position the circuit operates as 
previously described; in the 
low -gain position the pentode is 
re- connected as a " straight " 
amplifier driving a cathode - 
follower. The gain of the cir- 
cuit is approximately 200 in the 
low -gain position and 3,500 in 
the high -gain position. The 
output is at low impedance, and 
providing that the output - 
voltage swing is restricted to 
several volts, loads of as little 
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as 50162 can be placed across the 
output without giving rise to any 
measurable distortion. 

The circuit used in the re- 
play amplifier is shown in Fig. 4. 
A much higher value of anode load 
can be used in this case as the 
effect of stray capacitance is 
swamped by the tape compensat- 
ing circuit, which is based on the 
C.C.I.R. recommendations for the 
7Zin /sec speed and on accepted 
practice (in the absence of a stan- 
dard) for the 34'-ín /sec speed. The 
output of the replay amplifier is in 
the order of 0.5V and is sufficient 
to drive most power amplifiers. 

Hum and Microphony. -The 
use of high -slope r.f. pentodes in 
the early stages of a.f. amplifiers 
can give rise to bad microphony 
and hum troubles. The author has 
experienced little difficulty with 
microphony; anti -microphonic 

valve bases and selection of the valve to be used 
enable a very low microphony level to be achieved. 

Hum, however, is apt to cause more trouble, due 
to the a.c. heater supply. There is no convenient 
means of obtaining enough d.c. to feed the heater of 
a 6BW7 unless a separate supply is used. An a.c. 
supply was therefore used and the hum level was 
not above the tape -noise level providing the follow- 
ing precautions were taken : - 

(a) the valve heaters were fed from a centre -tapped 
supply, (b) the heater- transformer centre -tap was 
raised to a potential of about 20V positive with 
respect to earth by means of a decoupled potentio- 
meter between h.t.+ and earth, and (c) a 1.5 -52 re- 
sistor was included in each heater lead to the valve. 

If a loss of gain of some five times can be tolerated, 
then one of the low -noise pentodes such as the 
6BR7 can be used. This valve has very low hum 
and noise figures but it suffers from the disadvan- 

INPUT FROM 
PLAYBACK 

HEAD 

Fig. 4. Tape -playback pre -amplifier providing equalization facilities. Switch positions: 
1, 3, in /sec; 2, 74 in /sec. 
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tage of a relatively low amplification factor. When 
using a 6BR7 in place of the 6BW7 the value of 
the cathode -bias resistor must be decreased to 4.7kí 2 

for the tape -replay amplifier and to 1kS2 for the 
microphone amplifier. 

Summing up, the advantages of the circuit are 
that few components are required and that all the 
amplification is obtained from the pentode valve. 
Due to this and the low output impedance of the 
circuit, the hum and noise introduced by the second 
valve is negligible, whatever valve type is used. The 
one disadvantage is that it is difficult to maintain 
a high amplification at supersonic frequencies; but 
this is not normally important. 

Tickets 

Acknowledgement. -The author wishes to ac- 
knowledge the facilities provided by the Bradford 
Institute of Technology where most of the work on 
this circuit has been carried out. 

REFERENCES 

' Push -Pull Phase -splitter, by E. Jeffery, Wireless 
World, Vol. 53, p. 274 (August 1947), also " Amplifiers " 
(1st Edition) p. 101, by G. A. Briggs and H. H. Garner, 
Wharfedale Wireless Works. 

Radio Engineering (3rd Edition) by F. E. Terman, 
p. 308, McGraw -Hill Publishing Co., Ltd. 

' The "Cathoguard" by L. G. White, Wireless 
World, Vol. 64, p. 312 (July 1958). 

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

communicate with the secretary of the Society concerned. 

LONDON 
6th. Brit.I.R.E. -" Some new possi- 

bilities in civil underwater echo -rang- 
ing- current research at the University 
of Birmingham " by Professor D. G. 
Tucker at 6.30 at the London School 
of Hygiene and Tropical Medicine, 
Keppel Street, W.C.1. 

8th. I.E.E. -Discussion on electrical 
and electronic techniques in respiratory 
research at 6.0 at Savoy Place, W.C.2. 

8th. Television Society: -"Problems 
of u.h.f. television: transmission, propa- 
gation and reception " by T. M. J. Jas - 
kolsky (E.M.I.), R. A. Rowden (B.B.C.) 
and K. Moulding (Mullard) at 7.0 at the 
Cinematograph Exhibitors' Association, 
164, Shaftesbury Avenue, W.C.2. 

11th. I.E.E." A quadrature net- 
work for generating vestigial -sideband 
signals " by G. G. Gouriet and G. F. 
Newell; " The input impedance of rec- 
tifier modulators " by Professor D. G. 
Tucker; and " Rectifier modulators with 
frequency -selective terminations, with 
particular reference to the effect of even - 
order modulation products " by D. P. 
Howson and Professor D. G. Tucker at 
5.30 at Savoy Place, W.C.2. 

13th. Brit.I.R.E.-" A proposal for 
a space -charge -limited dielectric triode " 
by Dr. G. T. Wright at 6.30 at the 
London School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. 

15th. B.S.R.A. - " Stereophonic 
hearing " by Professor Colin Cherry at 
7.15 at the Royal Society of Arts, John 
Adam Street, W.C.2. 

20th. Physical Society Acoustics 
Group.- Symposium on " vibration " at 
2.30 in the Physics Dept., Imperial Col- 
lege, Imperial Institute Road, S.W.7. 

21st. Television Society. -Fleming 
Memorial Lecture on " Crystal Imper- 
fections" by Professor R. King at 7.0 
at the Royal Institution, Albemarle 
Street, W.I. 

22nd. R.S.G.B. -Presidential address 
by W. R. Metcalfe (G3DQ) at 6.30 at 
the I.E.E., Savoy Place, W.C.2. 

25th. I.E.E. Graduate and Student 
Section. -" Transistors in switching cir- 
cuits " by M. Paskins at 6.30 at Savoy 
Place, W.C.2. 

25th. -Radar and Electronics Asso- 
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ciation. -" The problems of technical 
reviewing " by J. C. G. Gilbert and 
R. S. Roberts at 7.30 at the Royal 
Society of Arts, John Adam Street, 
W.C.2. 

27th. British Computer Society.- 
" Storage elements for very- high -speed 
computers " by Dr. G. G. Macfarlane 
(R.R.E.) at 2.30 at Northampton College 
of Advanced Technology, St. John 
Street, E.C.1. 

27th. I.E.E. -" The oral presenta- 
tion of scientific material " by Dr. A. 
Clow at 5.30 at Savoy Place, W.C.2. 

27th. Brit.I.R.E." Training for 
operating and maintaining television 
broadcasting equipment " by Dr. K. R. 
Sturley and A. E. Robertson at 6.30 at 
the London School of Hygiene and 
Tropical Medicine, Keppel Street, 
W.C.1., 

28th. I.E.E. -" Radio communica- 
tions by means of satellites " by Dr. 
A. W. Lines at 5.30 at Savoy Place, 
W.C.2. 

29th. I.E.E. -" Beam -type para- 
metric amplifiers: some aspects of design 
and use " by R. B. Dyott and C. R. 
Russell at 5.30 at Savoy Place, W.C.2. 

BIRMINGHAM 
19th. I.E.E. -Faraday Lecture on 

" Electrical machines " by Professor 
M. G. Say at 6.30 at the Town Hall. 

25th. I.E.E. -" Long -distance wave - 
guide communication " by F. J. D. Tay- 
lor at 6.0 at the James Watt Institute. 

BRISTOL 
27th. Brit.I.R.E. -" An equipment 

for automatically processing time multi- 
plexed telemetry data (Timtape) " by 
J. H. Russell, N. Purnell and T. Walters 
at 7.0 at the School of Management 
Studies, Unity Street. 

BROADSTAIRS 
26th. Association of Supervising 

Electrical Engineers. -" The Decca 
navigational system " by B. A. A. Smye- 
Rumsby at 8.0 at the Clarendon Hotel. 

CARDIFF 
21st. I.E.E.- Faraday Lecture on 

" Electrical machines " by Professor 
M. G. Say at 6.0 at Sophia Gardens 
Pavilion. 

28th. British Computer Society.- 
" Basic principles of programming " by 
Dr. R. J. Ord -Smith (S.T.C.) at 6.30 at 
University College. 

CHESTER 
25th. I.E.E. -" The characteristics 

and protection of semiconductor recti- 
fiers " by D. E. Corbyn and N. L. 
Potter at 6.30 at the Town Hall. 

LEICESTER 
19th. Television Society. -" The 

electrical synthesis of music " by A. 
Douglas at 7.30 at the College of Tech- 
nology and Commerce. 

LEEDS 
4th. Association of Supervising Elec- 

trical Engineers.- " Radio control " by 
E. B. Hill at 7.30 at the Great Northern 
Hotel. 

LIVERPOOL 
1lth. Brit.I.R.E. -" High frequency 

propagation -its present and future use 
for communication purposes " by A. F. 
Wilkins at 7.0 at the University Club. 

14th. Institute of Physics. -" Elec- 
tronic applications of superconductivity " 
by Dr. E. Mendoza at 7.0 at the Uni- 
versity. 

18th. I.E.E. -" Radio aspects of the 
International Geophysical Year " by Dr. 
R. L. Smith -Rose at 6.30 at the Donnan 
Laboratories, Vine Street. 

MANCHESTER 
18th. Institute of Physics. -" Recent 

developments in scintillation counting " 
by Dr. J. B. Birks at 7.0 at the Uni- 
versity. 

NEWCASTLE-UPON-TYNE . 

13th. Brit.I.R.E." Data processing 
machines " by J. Allen and J. Keating 
at 6.0 at the Institution of Mining and 
Mechanical Engineers, Neville Hall, 
Westgate Road. 

TREFOREST 
13th. Brit.I.R.E. - " Television 

broadcasting methods " by H. J. M. 
Hockley at 6.30 a: the Glamorgan Col- 
lege of Technology. 

WOLVERHAMPTON 
13th. Brit.I.R.E. -" Electronics in 

medicine " by P. Styles at 7.15 at the 
Wolverhampton and Staffordshire Col- 
lege of Technology, Wulfruna Street. 
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Evolution of the Cathode -Ray Tube 
A Survey of Developments over Three Decades 

By MANFRED VON ARDENNE* 

UNTIL the year 1928 the cathode -ray tube de- 
vised in 1897 by Ferdinand Braun only found 
application on rare occasions, despite the fact that 
Wehnelt (in 1905) and Westphal (in 1908) had 
already improved it considerably by the introduc- 
tion of the incandescent cathode. In 1928 the 
cathode -ray tube emerged from its latent existence 
and rapidly gained in importance in two directions 
of development: 

1. About this time the high- tension cathode -ray 
oscillograph with cold cathode and continuous 

Fig. I. The electron gun developed in 1928 with negatively - 
biased control electrode and beam cross -over. This gun, 
which is used in most present -day electron beam 
appliances, is shown here in an oscillograph tube for 
anode voltages above I kV, introduced by Leybold of 
Cologne in 1929. 

evacuation made its appearance for the investiga- 
tion of transient waves. The development of this 
instrument is linked with the names of Rogowski, 
Gabor, Dufour, MacGregor- Morris, von Buries and 
Binder. 

2. The cathode -ray tube of modern design, 
which today plays important roles in the fields of 
oscillography, radar, and television, made its appear- 
ance. 

A kindly fate has made it possible for me to 
collaborate actively in this second direction of de- 
velopment over a period of more than three decades. 
Today, perhaps, I may be permitted to look back 
over the field of my personal experience in this work. 

Looking Back 

The development of the modern cathode -ray tube 
received a decisive impetus in 1928 when it became 
possible, in my laboratory at Lichterfelde, to pro- 
duce a fine electron beam with a current density 
of about 100µA and an acceleration of up to 3,000 
volts as a result of a three -electrode system with 
* Forschungs Institut Manfred von Ardenne, Dresden, E. Germany. 
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a hot cathode and a control electrode with a nega- 
tive bias. This electron gun was not only charac- 
terised by its construction from a thermal small -area 
cathode, a control electrode with negative bias and 
an anode, as well as by the geometry employed. 
Its most significant feature was the formation of an 
electron beam cross -over of small cross -sectional 
area and high current density. This emitting system 
differed from all earlier methods of operation of 
similar electrode arrangements in that the negative 
bias of the control electrode had a definite value 
somewhat below the initial voltage of the cathode - 
ray current. So far as can be seen from the litera- 
ture available, these features were combined for 
the first time in the oscillograph tube' developed 
by me in 1928 and put on the market in 1929 by 
E. Leybold's Nachfolger of Cologne. Fig. 1 shows 
the structure of this tube with the type of electron 
gun characterised by the cross -over formation, as 
is used today in a great many electron devices. 

Another branch of oscillograph technology which 
was making strides at that time, and which was 
later to achieve great significance in television engin- 
eering, radar engineering and high- frequency carrier 
telecommunications, was the wide -band amplifier 
or, as we called it in those days, the " aperiodic 
high- frequency amplifier." Together with Siegmund 
Loewe, we had begun in 1925 to combine several 
valve systems with their low- capacitance coupling 
units in a single evacuated glass envelope. In this 
way the Loewe dual valve, shown in Fig. 2, which 
had a space- charge 
grid system with a 
steep slope, was able 
to achieve a band- 
width of 1 Mc /s'. 

In order to change 
over from timebase 
deflection by mech- 
anical /optical means 
(rotating mirror) to 
deflection by low -in- 
ertia electrical 
methods, relaxation 
oscillator devices were 
devised in that par- 
ticular year in the 

Fig. 2. The Loewe dual 
tube, developed in 1925, 
was in fact the first wide - 
band amplifier, in the 
modern sense of the term, 
and had a bandwidth of 
I Mc /s. This was obtained 
by the combination of a 

particularly low- capaci- 
tance circuit with high - 
slope valve systems. 
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Lichterfelde laboratory, on the basis of publications 
by B. van der Pol and H. Frühauf' with the col- 
laboration of I. Kammerloher. These gave trian- 
gular waveforms which could be synchronised by 
means of a cold -cathode thyraton with external con- 
trol from the signal. 

In the year 1930 there were available, in my 
laboratory in Lichterfelde, electron beam tubes with 
intensity modulation electrodes and high focal point 
brightness', relaxation oscillator devices to suit these 
and wide -band amplifiers in large numbers ready 
for operation. At that moment it was only a short 
step to the realisation of television on a purely 
electronic basis. The technical prerequisites for this 
purpose were so favourable as a result of the fact 
that the three basic elements were standing ready 
in one building, that this realisation, from the time 
of making the decision to the time of succeeding 
in an experiment, required hardly more than one 
day's wiring operations and experimental effort. 

The stimulus for starting this work came in the 
main from outside. Since 1924 I had been following 
with great interest the reports of the pioneer ex- 
periments by J. L. Baird in England using mechan- 
ical scanning of the picture by means of a Nipkow 
disc'. This interest was considerably increased 
when D. von Mihaly demonstrated practical experi- 
ments at the Berlin Radio Exhibition of 1928, using 
an arrangement which was somewhat similar to a 
Baird televisor, and the demonstrations of mechan- 
ical television continued at the Radio Exhibitions 
of 1929 and 1930 with increasing quality. Finally, 
1 received a particularly powerful stimulus to carry 
out this work from the experience of a personal 
meeting with Baird himself, and from the detailed 
discussions with him regarding the limits of the 
mechanical methods employed at that time. 

Despite repeated indications of the advantages of 
the electronic method by Fritz Schröter and myself, 
in lectures and articles, television experiments con- 
tinued to be conducted with mechanical scanning 
only. The time had become ripe for some experi- 
ments of our own. These experiments led to the 
achievement, on the 14th of December, 1930, of the 
first television pictures obtained on a purely electro- 
nic basis. One of the pictures, obtained in the year 
1930, is shown in Fig. 3(a). A few months later 
the quality of the pictures had already been increased 
to the stage shown in Fig. 3(b). 

An important factor in carrying out the television 
transmission experiment so quickly with electron ray 
tubes both at the transmitter and at the receiver, was 
the conception of the flying spot scanner °. Since then 
the flying spot scanner has been further developed 
for the scanning of colour films, for facsimile trans- 
mission of over 1 million words per minute (Ultra - 
fax), for counting and sorting of particles on 
microscope slides, for optical auto -correlation 
measurements and many other purposes. As is 
known, this scanner works by deflecting a light spot 
over the screen of a cathode -ray tube with short 
after -glow so as to produce a bright raster which is 
focused by an object lens on the slide or film to be 
transmitted. The beam of light passing through the 
slide or film is then fed to a photoelectric cell. Ac- 
cording to the optical density of the picture points 
encountered by the scanning spot a greater or lesser 
quantity of light is absorbed, so that the electron 
current emitted by the photoelectric cell is propor- 
tional to the brightness values of the picture points. 

WIRELESS WORLD, JANUARY 1960 

(a) 

(b) 

Fig. 3. Electron beam television pictures produced (a) in 
the year 1930 and (b) in 1931. 

Soon after the first experiments with slides, the de- 
vice used at that time was converted for the scanning 
of cinematographic films. The first public demon- 
stration of the equipment as a whole was made in the 
autumn of 1931 at the Berlin Radio Exhibition. It 
had already been demonstrated to most of the leading 
technicians of the various European development 
centres. Because of the simplicity of the arrange- 
ment and the brightness of the pictures obtained, 
these demonstrations turned out to be such effective 
propaganda for the electronic method that, one year 
later at the Radio Exhibition of 1932, television re- 
ceivers with cathode -ray tubes were exhibited by 
several radio firms. Today I still regard one of the 
great events of those days to be a visit to the Lichter- 
felde laboratory, of J. L. Baird, who unfortunately is 
no longer with us (see Fig. 4). During these demon- 
strations there had already been a display of the pro- 
jection of television pictures from a cathode -ray tube 
on to a large screen of about 1 square metre, using 
a special optical system °. 

In the efforts to increase still further the brightness 
of the picture, and to increase the number of picture 
elements which could be transmitted for a given fre- 
quency band of the transmission channel, experi- 
ments were carried out in the Lichterfelde laboratory 
in 1932, partly with the collaboration of Kurt 
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Fig. 4. The British television pioneer J. L. Baird (left) on a 
visit to our television laboratory in Berlin- Lichterfelde. 

Schlesinger, using the so- called " variable speed 
scanning method " proposed shortly before by 
Richard Thun'. As is known, in this method the 
control of the brightness of the picture elements is 
effected by changing the speed of deflection of the 
light spot, so that at the receiving end the picture is 
reproduced always with the maximum possible spot 
brightness. Against this, in the modern television 
method only a mean spot brightness is effective. 

In view of the advantages offered by the variable 
speed scanning process it is surprising that, up to 
the present time, nobody has tried out this process 
in industrial television, where there are no television 
standards which have to be observed. At that time, 
in 1932, our efforts with a system of television pic- 
ture reproduction using variable speed scanning very 
soon found powerful support in the London labora- 
tories of Cossor in the work of Bedford and Puckle". 
These workers improved the quality of the picture 
by controlling the brightness not only by varying the 
line deflection speed, but also by using a certain 
amount of intensity control of the light spot. 

In the year 1933 the demand for electron ray tubes 
began to increase at a tremendous rate. One of the 
largest customers in those days was the development 
centre at Slough in charge of R. A. (now Sir Robert) 
Watson -Watt, which often required deliveries of from 
50 to 100 cathode -ray tubes. At the same time there 
arose an ever -increasing demand for the construc- 
tion of complete cathode -ray oscillographs with built - 
in power packs and timebase units. It could be 
foreseen that the production possibilities of our small 
Lichterfelde laboratory would rapidly be exhausted. 
For this reason, working in collaboration with 
Leybold, the " Leybold -von Ardenne- Oszillographen- 
Gesellschaft " was founded which grew extremely 
rapidly in the years which followed. Even this com- 
pany was no longer able to cope with the tremendous 
increase in the requirement for oscillographs, and 
shortly before the outbreak of the second world war 
it was taken over by the firm of Siemens and Halske 
of Berlin. 

As a result of the development in Lichterfelde, the 
Leybold - von Ardenne company brought out the 
polar co- ordinate electron beam oscillograph in the 
year 19369. In this apparatus, which made use of 
some of the radar techniques being introduced at 
that time, the timebase was described by an exactly 
circular movement of the light spot and the measur- 
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ing deflection was carried out in a radial direction. 
Already the transition from the gas -filled to the 

high- vacuum cathode -ray tube with beam concentra- 
tion by electron -optical methods had been completed. 
Already, in the television tubes of 1930 and 1931, 
electrode arrangements had been used in the Lich - 
terfelde laboratory` which are known today as elec- 
trostatic focusing lenses, and the control knob on the 
receiver for adjusting the voltage to these lenses was 
marked " Focusing." Based on the work of Busch", 
the electron -optical mode of operation had been 
developed by Calbrick -Davisson, Brüche, Knoll, 
Recknagel, Scherzer and others ". It was therefore 
soon possible in Lichterfelde, with comparatively few 
stages of experimentation, to develop high -vacuum 
cathode -ray tubes with a long cathode life and with 
anode voltages of up to more than 8 kV for mass 
production''. 

A parallel idea to my electron raster microscope 
came into being in 1938 in the form of the closely 
related electron -optical ray path of the electron 
micro -oscillograph ". In this type of oscillograph, 

Fig. 5. (a) The electron micro -oscillograph devised in 1939 
became well known, particularly through the equipment 
developed by Lee shown here. At (b) is a " one -shot " 
oscillogram of a wave with a frequency of 3,000 Mc /s, 
traced with a 10- micron scanning spot. 

which was developed for Siemens with three or four 
scanning systems, the scanning spot was focused by 
means of a magnetic lens with a short focal length 
and a comparatively large beam aperture. In this 
way a scanning spot having a diameter of only about 
10 microns was obtained, which gave an extra- 
ordinarily high current density at the anode voltage 
of 50 kV. This feature made it possible for the 
oscillograph to have an unusually high scanning 
speed. Since the deflection plates were also pro- 
duced in "micro" construction and consequently 
the transit time effects were reduced, the instrument 
opened up possibilities of oscillographical investiga- 
tion of transient phenomena at very high frequencies. 
This oscillograph principle has become known par- 
ticularly through the Lee14 equipment in Fig 5. 

Very often certain inventive ideas occur quite 
independently of one another, and almost simul- 
taneously, when the time for their conception is ripe. 
As an example of this I would like to recount here 
an incident from the early part of the second world 
war. H. E. Hollmann, a radio physicist also work- 
ing in Lichterfelde, and I had decided in 1940 to 
work jointly on the development of a panoramic 

(Continued on page _31) 
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radar apparatus with decimetric waves ". The basic 
concept was already pretty obvious to us as a result 
of the polar co- ordinate oscillograph I have already 
mentioned. We foresaw the tremendous importance 
of the panoramic radar principle for the future, and 
so the development proposal was taken direct to the 
German government minister, Goering, who was at 
that time responsible for aviation research. Goering's 
answer, that the war was already won and con- 
sequently there was no longer any need for a develop- 
ment which would not bear fruit for one or two years, 
characterizes the mental capacity of the system of 
government ruling in Germany at that time. 
Approximately at the same time as ourselves, Wat- 
son -Watt had begun the development of his pano- 
ramic radar system which found its way into the 
history of the second world war and, encouraged by 
the farsightedness of his Government, was brought 
to such a successful conclusion during the years 
which followed. 

At the end of the war, the Lichterfelde laboratory, 
which had remained completely intact, was trans- 
ferred, together with its staff, to the south of the 
Soviet Union. Here, in 1952, was the first oppor- 
tunity for re- commencing our work in the field of 
electron beam devices. The result was the precision 
electron beam oscillograph with a scanning spot of 
about 3 microns diameter and a scanning area of 
almost 9 x 12 centimetres. Fig. 6 shows the appara- 
tus" which was further perfected after the return 
to Dresden from the Soviet Union. The fine focus- 
ing of the scanning spot was carried out with the 
help of a grainless luminous screen, which was 
observed through an optical microscope. The photo- 
graph in the vacuum camera is taken on a 9cm x 

12cm photographic plate with a fine -grain thin emul- 
sion layer. 

This oscillograph differs from the micro -oscillograph 
mentioned earlier in respect of the increased length 
of the deflected beam and the extreme sharpness of 
the spot. By virtue of the large deflected beam length 
and the extremely small convergence angle of the 
writing beam, the deflection errors with this system 
are reduced to the extent that nearly 10° image points 
can be accommodated on an oscillograph screen of 
the size mentioned. This figure is about four orders 
of magnitude higher than in the case of the usual 
cathode -ray oscillograph. Consequently, as a result 
of the smallness of the beam convergence angle 

(2aL N 3 x 10-4), the photographic scanning speed of 
this type of oscillograph (as also the scanning speed 
in relation to the diameter of the scanning spot) is 
necessarily small. Furthermore,. as a result of the 
smallness of the scanning spot the oscillograms are 
not visible to the naked eye, so that in order to 
observe them it is necessary to use an optical micro- 
scope. 

By means of this type of oscillograph, which is only 
at the beginning of its applications in research work, 
the fine structure of oscillograms is opened up to 
direct observation. Two sections of an oscillogram 
obtained with this apparatus, one highly magnified 
and the other very highly magnified, are shown in 
Fig. 7. These will perhaps serve to give an idea of 
the properties of this latest child of the electron beam 
oscillograph family. By recording the fine structure 
of characteristics in plasma investigations (charac- 
terizing the stability of the plasma), by making visible 
details of curves produced by the Barkhausen effect, 
by plotting fine details of transistor characteristics, 
the precision electron beam oscillograph has already 
introduced a new era in the graphical recording of 
electrical phenomena. The first results of this type 
of oscillographic recording have already shown great 
promise, particularly in studying the fine structure 
of electro- encephalograms, electro- cardiograms and 
nerve action potentials. 

ELECTRON GUN 

SNORT FOCUS VACUUM-CAMERA 
MAGNETIC LENS 

DEFLECTION SYSTEM 

Looking Forward 

It is perhaps a comforting thought for the younger 
generation that there are still many important prob- 
lems in the science and technology of electron beam 
devices which remain to be solved in the future. 
Some of these problems can be clearly seen already, 
or are delaying the introduction of apparatus into 
practical use. Perhaps I may be permitted to con- 
clude this article with a few remarks regarding such 
fields which so far have hardly been broached. 

As far back as 1955 H. E. Kalimann" had men- 
tioned a new deflection system by means of which 
the deflection sensitivity in the Y direction can be 
increased by about one order of magnitude. It is 
worthy of note that this system has found no ap- 
plication up to the present. A start was made at 
testing it out in conjunction with the precision elec- 
tron beam oscillograph, because the new deflection 
principle could be a great step forward in this tech- 

nique, where there is a very small 
beam cross -section in the de- 

OPTICAL 
MICROSCOPE' 

EtiECTRON-OPTICAL SENCH 

Fig. 6. Layout of the precision electron beam oscillograph developed during the 

period 1952 -55. In this apparatus, built by VEB Vakutronik of Dresden, the 

scanning spot is only 3 to 5 microns and the scanning area is about 9 cm x 12 cm. 
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flection space. The relative de- 
flection sensitivity of the precision 
oscillograph in terms of the 
diameter of the scanning spot is 
already more than one order of 
magnitude higher than that of the 
cathode -ray oscillograph tubes 
available on the market. One 
should therefore expect that this 
combination, at present in the de- 
velopment stage, should provide a 
total increase of more than two 
orders of magnitude of Y deflec- 
tion sensitivity. 

With very many measuring 
problems this advance would make 
it possible to manage completely 
without a deflection amplifier. 
This prospect is particularly valu- 
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Fig. 7. Highly -magnified sections from a precision oscilo- 
gram of a music waveform at the output of a radio 
receiver: (a), section magnified 15 times (approx. 1 /900 
of the area of the 9 cm x 12 cm photographic plate); (b), 
section magnified 56 times, showing velocity modulation 
of the scanning line by residual i.f. signal from the 
receiver. (Approx. 1 /4000 of the surface area of the 
9 cm x 12 cm photographic plate!) 

able in the case of the precision oscillograph, because 
the fine structure of the oscillogram would no longer 
be restricted by fluctuations in the deflection ampli- 
fier, and only the fine structure of the waveform 
under investigation would be made visible. 

Closely related to the questions I have just 
touched upon is another line of development, in 
which low -noise amplifiers are used as deflection 
voltage amplifiers for oscillographs, especially for 
precision instruments. The future use of low -noise 
amplifiers in conjunction with precision oscillo- 
graphs, for example, in the field of action -potential 
oscillography in medicine and physiology (observing 
the details of electro- cardiograms, electro- encephalo- 
grams and so on) should lead to interesting results. 

Some of the tasks which face the precision oscil- 
lograph today will perhaps also be carried out by 
means of a special oscillograph tube with a very 
high spot sharpness (e.g. 5 to 10 microns), equipped 
with a suitable electron lens, with a grainless 
cemented luminous screen and with an anode volt- 
age of 10 to 30 kV. 

A wide field of application, especially in the field 
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of medical electronics, should be claimed by the 
single -gun multiple oscillograph with television tube 
bulb, of which individual examples have already 
been constructed. With this 4 to 6 waveforms can 
be traced simultaneously on an after -glow screen 
with the help of an electronic switch. 

Far greater efforts will be made than in the past 
to achieve the direct recording of oscillograms in 
single processes. Going beyond the recording tubes 
which have already been developed so far there 
should be wide use in practice for tubes with the 
facility of storing traces and also for instruments 
with xerographic recording of oscillograms de- 
veloped from the old idea of Selényi 18. 
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Subjective Colour Tests 
MEASUREMENTS ON A REDISCOVERED TWO- COLOUR " SYSTEM 

TELEVISION engineers have recently been show- 
ing a good deal of interest in a system for repro- 
ducing pictures in colour which has the unusual 
feature of using white as one " colour " component 
and, say, red as the other. This phenomenon has 
been known for some time, but about a year ago 
was rediscovered and studied in detail by E. H. 
Land in the U.S.A. -as a result of which it has 
become popularly known as " Land colour." The 
feature of Land colour which would seem attrac- 
tive for possible use in colour television is that it 
would only be necessary to transmit two simple 
signals carrying colour information. In the estab- 
lished N.T.S.C. colour television system it is neces- 
sary to transmit a luminance signal plus two 
colour -difference signals which, in a very complex 
way, contain information on the three primary- 
colour components of the picture. Even if Land 
colour did not offer an advantage in bandwidth 
economy it would apparently make things much 
simpler for the engineer. 

Unfortunately, Land colour has a big drawback 
in that it depends on subjective effects to convey 
some of the colour information to the mind of the 
observer. And the extent to which the observer 
" sees " these colours, which are not presented 
physically to his eyes, depends very much on their 
positions and areas in the colour picture. At a 
recent meeting of the Physical Society's Colour 
Group some very fine examples of Land colour 

Results of the B.B.C. tests plotted on the C.I.E. chromatic- 
ity diagram, which also shows the N.T.S.C. red, green and 
blue primaries for colour television. The figures around the 
spectrum locus are wavelengths in millimicrons (10-9 m). 
(a) and (b) are two different results for one colour. 
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pictures were presented by M. H. Wilson and R. W. 
Brocklebank of the Goethean Science Foundation, 
Stourbridge. These, to most people, would have 
certainly passed muster as genuine three- colour 
reproductions, but it was pointed out that their 
success was very much a result of the careful corn- 
position of the coloured objects in the pictures. 
The effectiveness of the subjective colours cannot 
easily be determined, of course, but one speaker 
at the meeting, W. N. Sproson, described some sub- 
jective measurements for this purpose which had 
been conducted at the B.B.C. Research Department, 
using colour- matching procedures. Before giving 
details of the B.B.C. tests, however, it may be as 
well to recapitulate the basic method of producing 
Land colour pictures, for the benefit of those readers 
who may not be able to consult the relevant 
literature.* 

Two photographs are taken of the scene to be 
reproduced; one through an optical filter passing 
only light of wavelengths longer than about 590 
x 10-9 m (appears red when viewed by transmitted 
light) and the other is taken through a filter passing 
wavelengths shorter than this figure: this filter 
appears green or bluish -green. Processing to pro- 
duce positive black- and -white images is then carried 
out -images in which the amount of light passed 
at any point represents the brightness of the scene 
at that point, within the pass -band of the filters used. 
These two records are thrown together on to a 
screen by two projectors, or otherwise superimposed 
additively (i.e., taking the electrical analogue, the 
images are in parallel, not series), the long -wave- 
length record being illuminated by light of a 
" longer " wavelength and the short record by light 
of the " shorter " wavelengths. The point on the 
wavelength scale about which the terms " longer " 
and " shorter " apply does not seem to be critical 
as the result is a picture in colour, even if two similar 
filters, such as orange and yellow, are used in pro- 
jection. Also one positive may be illuminated by 
white light and the other by coloured light: Land 
concentrated on this latter method, using red light 
for the long record and white for the short. 

" Simultaneous contrast " effects, in which the 
apparent colour of an area is influenced by its sur- 
roundings, have been known (and exploited) for a 
long time, especially in fields such as stage lighting.t 
However, the only result one would expect from 
the use of red and white lights would be the appear- 
ance of " minus red " (blue -green, the complemen- 
tary colour to red). As Land's claims went far 
beyond this, Wireless World decided, as did many 
others, to repeat Land's experiments. Photographs 
of a test piece containing coloured cloths, china, 

*E. H. Land. Proc.Nat.Acad.Sci. (U.S.A.), 45, 1, p. 115, 
Jan. 1959; 4, p. 636, April 1959 (Parts I and II of three). Also 
Scientific American, 200, 5, p. 84, May 1959, and 201, 3, p. 16, Sept. 
1959. A. Karp. Nature, 184, 4687, p. 710, 29th August 1959. 
" Two Co-ordinate Colour " by " Quantum. Electronic & Radio 
Engineer, 36, 8, August 1959. 

$See, for instance, " The Technique of Stage -Lighting " (2nd 
Edn.), p. 151, by R. G. Williams. Pitman, 1958. 
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fruit and flowers were taken through Ilford filters 
Nos. 204 and 404 and these were processed to form 
positive transparencies for projection with red and 
white light. The colour rendering varied over the 
scene, being fair on small areas, such as the fruit, 
good on one or two points of fine detail such as 
the yellow centre of a white daisy, and poor in large 
areas. Another interesting point was that a sug- 
gestion of blues appeared in the right places in the 
reproduction, but, in fact, little blue light could 
have been registered on the film, for the pair of 
filters used were the red and green from a set of 
three designed to split the spectrum into three parts 
centred on the three primary colours in light; red, 
green and blue. Also, Wireless World was invited 
to view some work being done by J. P. Wilson, of 
the Information Systems Group, King's College, 
London, where similar effects were noted. An inter- 
esting side -issue of this visit was a demonstration 
which seemed to indicate that the simultaneous - 
contrast effects occur not in the retina, but in the 
brain. The experiment consisted of displaying one 
positive transparency to each eye, the long record 
having also the appropriate filter included in the 
light -path. In this way, each retina was presented 
with only one picture, but the result was still a 
Land- colour rendering of the scene. 

In the B.B.C. tests the object was to form an esti- 
mate of the range of chromaticities given by Land 
colour reproduction, and the results were plotted on 
the standard C.I.E. chromaticity diagrams as shown 
in Fig. 1. A triple projector was used. Two -colour 
and three -colour versions of the same slide were 
shown to the observers individually. The three - 
colour version used red, green and blue positive 
separations projected through the same coloured 
filters. The two -colour version used the red and 
green separations projected in red and white lights. 

A colour- naming technique was used to assess 
the accuracy of the two -colour version in terms of 
the three -colour version. Specific areas of a given 
picture were named by the observer; no restriction 
was placed on the actual colour names to be used 
by the observers but consistency of naming was 
requested. The same areas were named in both a 
two -colour and a three- colour reproduction. The 
colour namings were then analysed into the three 
classes: " identical," " similar " and " different." 
Chromaticities of the colours were estimated by 
comparison with the Mansell Colour Atlas. 

On the C.I.E. chromaticity diagram in Fig. 1 are 
shown the results of the colour namings. The num- 
bers at specific chromaticities are the percentages of 
observers giving "identical and similar" namings 
to the two -colour and three -colour versions. On the 
basis of these few results a central area has been 
shaded in, over which 50% or more of the observers 
gave "identical" and "similar" namings. The dia- 
gram shows a straight line CR (joining Illuminant 
C standard white to red) which represents the "ob- 
jective" range of colours produced. A further, 
outer area is also shaded in, and over this there is 
little or no similarity in the colours produced by a 
two -colour and a three -colour reproduction. 

The effect of the size of colour patch is important, 
and the C.I.E. diagram gives the results for fairly 

$ For an explanation of the C.I.H. (Commission Internationale 
de l'Eclairage) chromaticity diagram and its x andy co- ordinates, 
see " Colour Fundamentals," by H. Henderson, Wireless World, 
August 19%. 
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large colour patches. The tests have shown that 
the range produced by this two -colour process is 
definitely greater when the colour patch is somewhat 
smaller. Yellows, greens and blues have been re- 
ported in small areas, although the C.I.E. diagram 
indicates, correctly, that in larger areas these colours 
are not accurately reproduced. This fact has been 
confirmed by the Wireless World experiments. 

Thus, in view of the subjective nature of the 
colours and the fact that they depend a great deal 
on the composition of the pictures, it does not seem 
that Land colour has much to offer for a practical 
system of colour television. One has only to com- 
pare the limited range of chromaticities indicated 
by the central area in Fig. 1 with the wide range 
enclosed by the N.T.S.C. primaries to see the dis- 
advantage of Land colour for large -area reproduc- 
tion. It has been suggested that the phenomenon 
might be valuable in prompting us to revise our 
orthodox ideas on colour vision, but at the above - 
mentioned meeting Professor W. D. Wright, the 
eminent authority on optics, expressed the view 
that the established theories are not likely to be 
affected by it. 

Doctors' Hobbies Exhibition 
DIVIDED into 22 classes covering activities ranging from 
the collection of antiques to photography, this exhibition 
included an Electrical Class in which the winning entry 
was a small television receiver described on the accom- 
panying card by its maker, Dr. M. J. Ball, as " . . suit- 
able for the invalid's bedside or the bureaucrat's desk ". 
The set is housed in a cabinet made by resin -bonding 
Formica to a wooden frame and it uses a 5 -in mag- 
netically deflected and focused c.r.t. (Type 5FP7). The 
long -persistence afterglow of the screen phosphors had 
been partly destroyed by exposure to ultraviolet light. 
Providing for the reception of both B.B.C. and I.T.A. 
programmes on its attached 16 -in rod aerial, the receiver 
consists, in the main, of sections of commercial receivers 
modified and adapted to suit the 5 -in tube. In all, 17 
valves of various heater -current ratings are used and 
these are interconnected in a series- parallel configuration 
to provide a 0.3 -A heater chain. 

As the receiver is made up from units and com- 
ponents of normal size, their close packing inside the 
case caused difficulties due to deflection of the c.r.t. beam 
by stray magnetic fields and the heat produced by the 
120W or so of mains power consumed. The use of 
Mumetal screening and careful orientation of iron -cored 
components overcame the first problem, whilst ventila- 
tion through the loudspeaker grille in the top of the 
cabinet, coupled with the use of an aluminium deflector 
assisted in the removal of heat. 

The exhibition was oganized by Benger Laboratories, 
Ltd., and held at the London headquarters of the British 
Medical Association. 

Small television receiver seen at recent exhibition. 
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Electromechanical Analogies 
By 

" CATHODE RAY" 

Some Further Details of How to Represent 

Mechanical " Works " as Electrical Circuits 

LAST month we agreed that developing the 
analogy between electrical circuits and mechanical 
(and acoustical) devices was a very nice idea, and 
most instructive and useful if correctly handled. 
But it was easier to go wrong with it than might 
seem at first sight. 

On the electrical side, we all understand how to 
represent a piece of equipment as a circuit diagram, 
made up of standardized graphic symbols joined up 
by lines representing wires. Our difficulties begin 
when we try to represent a piece of mechanical 
equipment by an analogous type of diagram. Even 
when that part of the job is done for us in a book, 
we may not be quite clear how the various com- 
ponents are " connected." Not clear enough, any- 
way, to apply a foolproof rule for translating the 
diagram into its equivalent electrical circuit. 

That was the part of the problem we dealt with 
last time. Before going on let us recapitulate. 

The analogy we considered was the familiar 
" direct " one in which force is represented by 
e.m.f., velocity by current, mass by inductance, 
compliance by capacitance and resistance, reactance, 
impedance, etc., are terms common to both. 
Mechanical Iinks such as rods (assumed massless, 
or their masses represented separately in lumps) 
correspond roughly with wiring, but if we treat them 
in the same way as electrical connections we can 
hardly fail to go wrong. In particular, the order in 
which they are connected -unimportant in elec- 
trical circuits -makes all the difference. If an 
applied " a.c." force gives two mechanical elements 
the same linear vibratory velocities, reckoned between 
their " terminals," they are by definition analogous 
to corresponding electrical elements in series, though 
visually they are " in parallel." Whereas the two 
" terminals " of a mechanical resistance (represented 
conventionally by two flat surfaces sliding across 
one another frictionally, or by the piston and cylinder 
of a dashpot) and of a compliance (represented by a 
coil spring) can easily be located, a mass has only one 

connection to the force. But it 
can be regularized by " completing 
the circuit "- drawing a dotted 
line back to the other " terminal " 
of the source of force. To avoid 
uncertainty as to whether the des - 

C M I ° cription of a mechanical " circuit " 
as "parallel " refers to arrange- 
ment or to behaviour, Dr. A. 

CM2 Fig. I. Mechanical 
"circuit ", in which an 
alternating force F is 
applied to two springs, to 
one of which is connected 
a frictional damper. 
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Bloch* suggested the term " co- resistive " for both 
it and an electrical series circuit. And because the 
analogue of an electrical parallel circuit is one in 
which the same force comes across each mechanical 
element equally, which happens when they are 
apparently in series, he uses the description " co- 

Fig. 2. Direct electrical 
analogue of Fig. I. 

C2 

2,2oop.F 

R 
sooft 

yielding " for both. So to transform a mechanical 
system into its equivalent electrical circuit in accord- 
ance with the direct analogy, first draw it as a mech- 
anical " circuit " by the foregoing conventions, 
to bring out the points of application of forces and to 
show whether elements are connected in what we 
electrical people would call series or parallel; then 
convert it to the " dual " arrangement (in which 
series and parallel are all interchanged), and at the 
same time-or as a separate step if we aren't suffic- 
iently adept -exchange the mechanical symbols for 
the corresponding electrical ones. 

If you are new to all this, not having read the last 
instalment, you may have found its condensation into 
a single paragraph rather bewildering. If so, a 

simple example should make it clearer. We might 
at the same time make some progress towards the 
practical side by working in numerical values. 

Fig. 1, then, shows a mechanical system consisting 
of two springs with a frictional damper across one 
of them. When the springs are tested separately, a 
1 -kg. weight (about 21 lbs.) compresses CDf1 0.4 cm. 
and Cm 2.15 cm. The same force applied between 
the ends of the damper arms makes the distance 
between them change steadily at 3.3 cm /sec. We 
shall assume that this velocity varies exactly in pro- 
portion to the applied force. (In practice it probably 
wouldn't, but we don't want to involve ourselves in 
non -linear resistances right at the start.) The 
masses of these parts are supposed to be negligible. 
We can now calculate the compliances and mechan- 
ical resistance, and if we do so in m.k.s. units they 
will be in mechanical farads and ohms, which will 
at least make us feel partly at home straight away. 
Capacitance is equal to charge /voltage, so com- 
pliance is displacement /force; and mechanical resis- 
tance is force /velocity. The m.k.s. unit of force is 
the newton, which is enough to give a mass of 
1 kg. an acceleration of 1 metre /sec.2. The force of 
gravity at sea -level gives a mass of 1 kg. an accelera- 

* "Electromechanical Analogies and their Use for the Analysis of 
Mechanical and Electromechanical Systems ", Journal I.E.E.. Part 1, 

April 1945, pp. 157 -169. 
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tion of 9.81 m /s2 ( "g "), so 1 kg. weight is equal to 
9.81 newtons. Therefore 

0.004 
CM, = 9 81 = 0.00041 mech. farad = 410 mech. µF 

0.0215 
CM2 9.81 - 0.0022 mech. farad = 2,200 mech. µF 

9.81 

RM 0.033 = 300 mech. ohms. 

With such a simple arrangement there is really no 
need to draw a separate diagram to show the " cir- 
cuit " ; the only thing to remember is that in order 
to impart the force F to the springs the source of the 
force must be rigidly attached to the framework 
or " earth " to which the bottom spring is anchored. 
So we have to imagine, if we don't dot in, this com- 
pletion of the circuit. 

There should be no difficulty in arriving in one 
stride at the equivalent electrical circuit. Capaci- 
tances take the place of compliances, and resistance 
the place of mechanical resistance. CMl being 
(visually) in series with F and the combination of 
CM2 and RM, its analogue C, in Fig. 2 must be in 
parallel with them. And the analogues of the parallel 
pair CM, and RM appear in series with one another. 
The translation into electrical units consists simply 
in deleting the prefix " mechanical." 

Note that frequency hasn't come into this at all. 
So Fig. 2 should be valid for any waveform. But 
we must not forget that such conclusions are true 
only so far as our assumptions are true. For instance, 
we neglected the mechanical masses entirely. While 
that might be justifiable at very low frequencies, 
it could hardly be so at high. A rough way of deciding 
whether it was significant or not would be to suppose 
that something of the order of half the total mass was 
concentrated at the junction of the three mechanical 
elements. This, being subjected to the same velocity 
as CM, and RM, would appear in Fig. 2 as an induct- 
ance of 1 henry per kg. in the C,R branch. The 
resonant frequency of this branch could then easily 
be calculated. 

Confining ourselves to the simple Fig. 2, we can 
fmd the frequency at which the impedance of C, 
equals that of R: 

=R 
2nfC2 

f 2nC,R 2i7 x 0.0022 x 300 
- 0.24 c /s. 

At this frequency, the impedance of C, would be 
several times greater than that of C, and R combined, 

so would take that much less 
current. We conclude that at 
the same frequency the upper 
spring would be relatively stiff, 
flexing only a fraction as much 
as the other. At much higher 
frequencies (short of mass 
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G 
sooU 

(=ooo33n) Fig. 3. Inverse electrical 
analogue of Fig. I and 
dual of Fig. 2. 

being important) the impedance of C,r, is relatively 
low, so it flexes most. 

If the exercise is confined to paper, the question 
of rate of exchange between mechanical and electrical 
quantities need hardly arise. So far we have made it 
one -to -one in every case, and because we have 
worked in a single system of units throughout 
(m.k.s.) we can be sure the analogy can be relied 
upon throughout. For instance, the amount of power 
needed to make a point on the machine vibrate with 
an r.m.s. velocity of 0.01 m/s would be the same as 
that needed to make 0.01 amp r.m.s. flow through the 
corresponding part of the circuit at the same 
frequency. 

With mechanical systems complicated enough to 
make this sort of study worth while, however -and 
expecially when distributed masses, etc., are involved -it may be more convenient to measure the per- 
formance of the electrical circuit than to calculate it. 
If so, you may ask, why not measure the performance 
of the mechanical system direct and save all the 
trouble of translation? The answer is that it is usually 
easier and more accurate to measure electrically, and 
much easier to vary circuit quantities continuously 
during test than machine quantities. 

When it comes to building actual electrical models, 
the 1 : 1 scale may be awkward. We may not have a 
2,200µF fixed capacitor, for example; much less a 
variable one for trying other values. The solution 
is to use some other scale, but we must take care to 
keep it consistent. 

We can decide to represent a velocity of 1 metre /sec 
by a amps, and a force of 1 newton by b volts. That 
is to say 

Therefore 

ú=a and F=b (1) 

(2) 
R E V b 

RM I F a 
and similarly for impedance and reactance. So, as 
inductive reactance is proportional to inductance and 
mass reactance to mass, 

L b 

a (3) 
and inversely 

C 

= CM 

a 

b 

Frequency of resonance is proportional to 1 /VLC 
and therefore to 1/ VMCM, so the analogue works in 
" real time." 

Power is proportional to EI and FV, and 
EI 

ab 
FV (5) 

so 1 mechanical watt is represented by ab electrical 
watts, and the same for energy. If you want watts 
to be the same size in both domains, you must 
choose b = 1 /a. 

If it would suit us to make C, in Fig. 2 2.2µF, 
then from eqn. (4) b/a = 1,000, and if we make 
b = 1/a we have b2 = 1 /a2 = 1,000. Substituting 
these in eqns (1) -(5) we find our scale factors to be: 

1 newton is represented by x/1000 volts 
1 metre /sec is represented by 1 /x/1000 amp. 
1 mech. watt 1 electrical watt 
1 mech. c/s 1 electrical c/s 
1 mech. ohm 1000 electrical ohms 
1 kg. mass 1000 henries 
1 mech. farad by 0.001 farad 

WIRELESS WORLD, JANUARY 1960 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 4. Use of an ideal I :I transformer (PS) to enable a 

circuit to be drawn without crossing wires. This brings 
such exceptional circuits within the scope of the rules for 
drawing dual circuits. 

It would be advisable to make a table like this 
whenever the model is not life -size throughout. 

Having (let me optimistically assume) made the 
effort of mastering this electromechanical analogy 
chiefly for the sake of avoiding the sweat of learning 
mechanics, making double use instead of our know- 
ledge of electrical circuits, you may feel very strongly 
that it is superfluous, not to say positively confusing, 
to add to it another type of analogy in which every- 
thing is upside down and clean contrary to all our 
technical upbringing. If you add " and common 
sense " I can hardly blame you, as that was how I 

used to feel. Now, as Bloch's latest disciple, I am 
going to try to put across what I was at first extremely 
reluctant to buy from him, nan: ely the " inverse " 
analogy (which is the same as the " mobility " 
analogy invented by F. A. Firestone in 1933). I fear 
I lack the masterly salesmanship with which he 
cpnverted my hostility into enthusiasm, but here 
goes. 

In the inverse analogy, force is represented by 
current and velocity by voltage. I need hardly 
explain that this necessitates everything else being 
upside down; mass is represented by capacitance, 
compliance by inductance, mechanical resistance by 
conductance, mechanical impedance by electrical 
admittance, etc. It follows that co- resistive mecha- 
nical arrangement is represented by co- yielding 
electrical arrangemnt. In fact, the inverse electrical 
analogue is the " dual " of the direct electrical 
analogue. And if you don't know what " dual " 
means in this context and haven't got last month's 
Wireless World or " Second Thoughts on Radio 
Theory " (Chap. 35) handy for looking up, it means 
the whole upside -down relationship between the two 
electrical analogues of any mechanical system. 

Before you say rash things about not listening a 

moment longer to such nonsense as making voltage 
analogous to velocity and inductance to compliance, 
may I point out that in the first case they both begin 
with a " v " and in the second both are shown in 
diagrams as a curl. Small points, but quite useful 
for a taxed brain to hang on to. 

More important is the fact that in translating from 
mechanical to electrical circuit diagram the arrange- 
ment is the same -there is no interchanging of 
series and parallel, which can be quite tricky with 
complicated systems. The translation of symbols is 
relatively easy, especially as they are much more like 
one another than in the inverse analogy. Thus 
instead of Fig. 2 to represent Fig. 1 we would have 
Fig. 3. (" G " is the symbol for conductance.) 

So far, then, all is well. The disdavantage is that 
when one comes to study the mechanical behaviour 
on a basis of familiarity with circuit behaviour, one's 
familiarity is found to be of the wrong kind. It may 
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be hard at first to interpret the increase in voltage 
across L1 with rise in frequency as an increase in 
vibrational velocity of the upper spring in Fig. 1. 

But a little practice soon gets one into the way of it. 
If it doesn't, there is always the alternative of con- 
verting Fig. 3 into its complete electrical dual, as 
explained last month. The result is Fig. 2. 

When Bloch advocated the inverse analogy he did 
so with the argument that just as in some situations 
a current can be regarded as the cause of a voltage 
(e.g., in the anode circuit of a line -scan pentode) so a 

velocity can be regarded as the cause of a force. 
While this is quite true, it seems to me that the 
question of cause and effect confuses the issue of 
direct versus inverse analogies. As we have just 
seen, it is possible to use either, according to one's 
whim, without any interchange of cause and effect. 

But I am particularly grateful to him for uncon- 
sciously putting the finishing touch to the system of 
vector diagrams I praised so conceitedly only a month 
or two ago. Hitherto I had to admit one little flaw - 
that as regards current vectors it broke down if the 
circuit diagram couldn't be drawn without crossing 
wires. Actually there are very few practical circuits, 
for which one might want to draw vector diagrams, 
where this difficulty arises. I have never come 
across any, but the possibility irked me. The same 
difficulty occurs when drawing the dual of such a 

circuit, as one may want to do when changing over 
between inverse and direct analogies. Bloch showed 
that this difficulty can be overcome by bringing in an 
ideal 1 : 1 transformer. 

One of the " impossible " circuits, though not 

Fig. 5. Diagram of a simple 1 ~d12- 1 * -d23 -)1 
lever. One of the forces F1 4 

-F3 represents the support 
given by the fulcrum. IF1 1F2 IF3 

of much interest to most of us, is a 3 -phase source 
connected to two loads, Fig. 4. There is always 
one lead that can't be run without crossing; in this 
case, the one from 3 to 9. But there is no rule 
against an invisible magnetic field crossing, so the 
transformer PS solves the problem. This enables 
a vector diagram to be drawn according to my rules 
(Wireless World, August 1954, p.383), and enables 
the dual circuit diagram to be drawn according to 
the rules given last month. 

Some things still remain to be said in favour of 
the inverse analogy, and as space is running out I 

won't go into detail again about units and scale 
factors for it; the principles are the same as for the 
direct analogy. 

One much -used mechanical component which I 
have held back until now is the lever, because 
(notwithstanding what Dr. Bloch seems to say to 
the contrary) it needs the inverse analogy to link 
it with its electrical counterpart -the transformer. 
Ideally, a lever is perfectly rigid and without mass, 
so is incapable of storing mechanical energy in 
itself, and it has a frictionless fulcrum, so dissipates 
no energy. What it does do is vary the ratio of force 
to velocity (mechanical impedance), gaining say 
force at the expense of velocity. In the same way, 
an ideal transformer stores and dissipates no energy, 
but changes the voltage /current ratio. 

A lever must have at least three forces acting on it, 
as for example in Fig. 5. The sum of the three 
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(F, +F2+F3) must be zero, otherwise it would 
go flying off. Also to conform to the ideal conditions 
mentioned, the total power going into it (F, V1 + 
F2 V2 +F3 V3) must be zero. Finally, and obviously 
the angular velocity (d 

y 
dtt_ 

of both parts of it (d12 and 

d23) must be the same: 

ddV,- V2_V2 -V3 
dt d12 d23 

Compare this with an auto -transformer, Fig. 6. 
The clearest analogue of lever length is number of 
turns, N. To this, voltage is proportional. Voltage 
per turn is proportional to the rate at which the 
magnetic flux in the core (also denoted by ¢) is 
changing: 

d E1- E2_E2 -E3 
dt N12 N23 

So voltage is analogous to velocity. This fits the 
other conditions too. Suppose F3 in Fig. 5 is an 
upward (positive) force of 10 kg., and the lever is 
hinged at the F1 end. Then, if d23 =2d12, F3 can 
lift 30 kg. at F2 (which is therefore negative). To 
balance these two, the upward pressure F1 must be 
20 kg. If forces were represented by voltages, as in 
the direct analogy, the transformer figures would 
be wrong. But if force is analogous to current we 

r-- N12-1.I N 23 - 
Fig. 6. Electrical analogue 
of Fig. 6-an autotrans- 

E E2 E3 former. 

have as the first condition I, +I2+Is =0, which is 
true. The second condition would be true either way. 

Our interest in all this is likely to be in connection 
with " transducers " which are partly electrical and 
partly mechanical, such as loudspeakers, micro- 
phones, pickups, motors, and relays. In early 
treatises, separate circuit diagrams were shown for 
the electrical and mechanical portions of these. 
The reaction of the mechanical portion on the 
electrical circuit was represented in the electrical cir- 
cuit diagram as a single element called " motional 
impedance ". One can go further than this, however, 
and make a single circuit diagram in which all the 
mechanical elements are separately represented along 
with the purely electrical. The thing can then be 
studied as a whole. 

You will probably foresee that in order to do 
this we must accept some restrictions on choice of 
scale factors. Otherwise the mechanical and elec- 
trical portions won't join up properly. For one 
thing, the law of conservation of energy must be 
observed. It may be less obvious that there is no 
longer freedom to choose between the direct an 
inverse analogies. Bloch deals with this, but unfor- 
tunately I couldn't follow his proof and had to 
satisfy myself on the following lines. 

Suppose first we have a device, such as a moving - 
coil loudspeaker, in which the cause of the mechanical 
force on a wire is the reaction of a magnetic field 
on current flowing through the wire. (This is 
sometimes known as the electric motor effect.) 
Assuming the wire carrying current I is at right 
angles to the field of flux density B, and the length 
of the wire is 1, the fundamental equation is: 

F 1 I (6) 
If the wire is free to move, this force will move it 
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and cause an e.m.f. to be generated in it (dynamo 
effect): 

E =B 1 V (7) 
where V is the velocity of the wire, assumed to be 
at right angles to the field and current. 

If the electrical impedance of the wire is either 
negligible or separately represented, its only im- 
pedance is due to the back e.m.f. generated by its 
motion, so is called the motional impedance, ZEM 
It can be derived from equations (6) and (7): 

ZEM= =(B 1)2 F 
(B 1)2 is a constant, and force /velocity (F /V) is a 

mechanical impedance -in this case the mechanical 
impedance of the wire and all that moves with it. 
So the electrical impedance is inversely proportional 
to the mechanical impedance, and consequently 
we are bound to use the inverse analogy. And the 
scale factor is also fixed for us -(B l)2. 

The same result, except for the details of the 
constant, emerges from corresponding calculations 
of other magnetic types of electromechanical trans- 
ducer. 

But now compare the electrostatic type. (I don't 
like the term " electrostatic " for something that 
moves, but it will probably be better understood 
than just " electric ".) Suppose we have a pair of 
parallel plates, each of area A, separated by a dielec- 
tric of thickness d and permittivity e, and supplied 
with a fixed polarizing voltage E0. Then if E is a 
relatively very small " signal " voltage, the force 
caused by it can be shown to be 

E0EAE 
F d, (8) 

If free to move as a result of this incremental force, 
with velocity V, the capacitance will vary. If at 
the same time E, is kept constant, the charge must 
vary, giving rise to a current 

E0 E AV. 
(9) d 

Deriving the motional impedance from (8) and (9) 
we get 

E_ ( d2 \2 F 
ZEM I E E A) V 

so it is directly proportional to the mechanical 
impedance, and we must use the direct analogy, 
and of course the scale factor specified. 

This, of course, is only the beginning of the 
subject. So far it has been idealized to make the 
basic principles clear. Extending the thing to 
distributed masses, etc., is more or less routine 
stuff, like extending r.f. theory to microwaves. 

Since writing these two articles I have had my 
attention drawn to " Notes on Electro- Mechanical 
Equivalents " by H. Jefferson in Wireless Engineer, 
December 1944. He deals throughout with both 
" direct " and " inverse " analogies, which he calls 
" b- equivalent " and " a- equivalent " respectively; 
and shows that the " wrong " equivalent can be made 
to fit a lever or an electro- mechanical transducer by 
use of an " inverting transformer " with a ratio of 
1 : V -n2. While this is mathematically feasible, it 
does rather spoil one main purpose of these analogies -to assist easy visualization -and he naturally re- 
commends the other equivalents. 
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MIDGETS AND FIDGETS 

-Or Bifocals Anyone ? 

AMONG the many unpleasantnesses the American 
radio -TV repairmen have to put up with is the 
increasing tendency of the setmakers toward 
miniaturization of their products. These gentry are 
evidently firmly convinced of the truth of the old 
saw about " Good Things Coming In Small Pack- 
ages! " While this might conceivably be quite 
useful in the small transistor portable radio field, 
where we have already seen a 4- transistor set 
reduced to the size of a packet of cigarettes, to 
fit into the shirt pocket, it can lead to uncounted 
confusion in others ! Not too much trouble is 
encountered, always providing you have a good 
supply of very high -powered jeweller's loupes, a 
soldering -iron with a very small bit, and immeasur- 
ably good eyesight. (If you do, cherish it: it won't 
last long!) 

The poets sigh for the halycon days of yore. 
So, too, do some of us " old gaffers " who remember 
the radio business " away back when." In this 
instance the phrase refers to the early 1930s, when 
the radio business was only beginning to grow into 
the giant of today. This was the period which saw 
the biggest home radios ever built. Housed in 
cabinets faintly reminiscent of grand pianos, in both 
size and construction, they were filled with masses 
of chasses (Sorry! Shan't do it again) which were 
separate power supplies, audio amplifiers, tuners, 
and so on. 

This decade also witnessed the birth of the first 
" midget " radio. This happy event took place 
about 1931, with the advent of the Model 6 " Echo - 
phone." It was about 12 x 14 inches, and about 
15 inches high. It had a round -topped cabinet of 
veneer plywood, a 6 -valve circuit, and was famed 
far and wide as being the only radio set made that 
one could pick up with only one hand ! These sold 
like hot cakes, and soon every major manufacturer 
had his finger in the pie, making "midgets" 

The classic example was the original Majestic 
Company (Grigsby -Grunow) who built the immortal 
Model 50. This was classified as a midget, although 
there were many who expressed doubt as to the 
validity of the classification. It was about the same 
size as the "Echophone," although a bit taller, rather 
square -topped, with a sort of Corrupt Gothic pilaster 
effect on the front of the cabinet. Its principal 
feature, though, was its weight. This hefty little 
giant was so heavy that servicemen with ordinary 
sized feet often found themselves sinking hock -deep 
into lawns, and asphalt paving in midsummer, while 
attempting to carry it to their trucks! The cabinet, 
while not too large, was reputed to be filled with 
solid iron. This was a base canard; there were 
a few air -spaces left here and there, albeit not too 
many! The heft was accounted for by some of 
the design practices common to that period; massive 
mains transformers, input and output transformers, 
and a 10 -inch electrodynamic loudspeaker with a 
tremendous field coil furnished a goodly share of 
it. A large cast -iron -framed tuning condenser and 
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large components did the rest. Even the i.f. trans- 
formers were about 2 inches square, 3 high, and 
filled solidly with tar! True! Each i.f. can weighed 
about two pounds! Incidentally, these were not 
tunable! 

For a final touch, these sets were sold with a 
" matching table," to which they were somewhat 
insecurely fastened. This consisted of a heavy 
framework (1 x 2 -in lumber!) at the top, and slender, tapered legs; from a scant inch at the top, they 
wound up less than a half -inch diameter at the 
bottom! Much to our surprise these tables, despite 
their decidedly unsafe appearance, never collapsed 
under their tremendous load. Of course, we did 
find, now and then, the tiny ends of the legs sunk 
completely through the lino, or into a soft pine 
floor, but somehow or other they never did quite 
completely let go, like the proverbial One -Hoss 
Shay. 

Modern science has once again leaped into the 
breach, though. From " midgets " that were so heavy we couldn't lift 'em, they have given us radios 
that are so tiny we can't see 'em! The customer 
now comes into the shop, saying, " Can you fix my radio? " Upon receiving an affirmative reply 
(although with certain unspoken reservations), he 
begins frantically searching his person. Claiming that he certainly had it when he left home, he finally digs it out of his shirt pocket, where it has 
gone to earth behind a packet of Pall Malls. The difficulty, of course, is occasioned by the fact that 
the radio is smaller than the fags! 

The Tool Kit 
Our brave technician gingerly accepts it, turns 
on a very bright light over his bench, and rounds up a group of tools filched from local jewellers, 
surgeons, and the like: tiny tweezers, haemostats, 
picks, screwdrivers, and that essential appendage, 
a jeweller's loupe of at least four power. Screwing 
this firmly into his eye, he at last attacks the plastic 
case. Opening this, he discloses a mess of miniatur- 
ized components which would be far more at home 
in the nose of a proximity -fused anti- aircraft shell. 
(This is where most of them came from, and at the moment he fervently wishes they were back!) 
At one end is a wee battery. Hopefully, he measures 
its voltage, in the faint thought that it might be low. 
No luck; he must work on the thing! 

Printed circuits? Oh, definitely, old boy. There 
isn't room inside the thing for a normal wire ! One couldn't close the case ! By cleverly mounting all 
the transistors and parts on one side of the board, 
and printing the wiring on the other, the designer 
has managed to render the gadget almost immune 
from normal maintenance' procedures. However, 

. 

our braw laddie removes a few minute screws, about 
the size of those securing the balance -staff in a 

Ouachita Radio -TV Service, Mena, Arkansas, U.S.A. 

39 

www.americanradiohistory.com

www.americanradiohistory.com


medium -sized pocket- watch, and gets the thing out 
into the light. Now, by holding it up between his 
eyes and the powerful light, he can see through 
the translucent board. (In the process, he also 
manages to acquire a mild sunburn on the tip of 
his nose from the actinic rays, but this is quite 
incidental.) 

A standard test -prod looks rather like a telegraph 
pole beside the space available for insertion of same. 
By contrast, the older radios and TV sets had 
enough space to park a good -sized lorry between 
components ! Nevertheless, Our Hero finally man- 
ages to pick up a voltage here, a resistance reading 
there, and, after a while, he locates the trouble : it 
is, as usual, a minuscule break in the printed wiring. 
(Due, no doubt, to the mistress dropping it off the 
dresser the night before, or bunging it at the master's 
head!) Flowing solder over this with his special 
needle -nose bit, it works! He reassembles it and 
hands it back to the customer, who, as is customary 
in such cases, has left his wallet in his other coat. 
Now, in America, would be the ideal time for a 

coffee break (a "cuppa" in England ?). 
We were getting by with these Minute Marvels 

until the setmakers decided that too much of a good 
thing was not enough, and began their shrinking 
techniques upon TV receivers! Now, the average 
TV set, even some of our mail -order marvels, need 
quite a few more parts than a 4- transistor radio. 
Still, these electronic Jivaros seem to be making an 
earnest effort to cram all of them into a space of 
about the same size! This has some quite ridicu- 
lous results, at times. Upon opening the back of 
a modern portable TV, which by this time measures 
some eight inches in depth, one finds a wee blobby 
object sticking out in the centre : this is the neck 
of the picture tube. Upon a perfectly flat wall of 
glass is apparently pasted some peculiar -looking 
coils, etc.: these comprise the deflection yoke! 
Upon looking up the spec's for the picture tube, he 
finds that it has a deflection angle of 110 degrees! 
Wondering how long it will be until someone 
succeeds in making tubes with deflection angles 
greater than 180 degrees, so that the tubes could be 
built in the shape of inverted ice -cream cones, he 
begins to look for the chassis. Here the words "look 
for" are used advisedly. Of the chassis as we 
knew it, there ain't no such no more. Scattered 
here and there about the case are odd bits of metal, 
with valves sticking out at odd angles. A few re- 
sistors and capacitors may be seen, and from this 
evidence, he deduces that this weird assembly is 
intended to be " the works ". 

The printed circuits, which were the subject of 
an earlier diatribe* *, abound in these little monsters. 
Because of their space- saving characteristics, they 
have been seized upon with glee by the sadists who 
are in charge of Design. In some cases, they have 
been cleverly arranged in the form of a box, en- 
closing the picture tube. This enables the designer 
to enclose almost totally all parts and valves (Oh, 
didn't I tell you? The valves are on the inside of 
the box, with their sockets indecently exposed on 
the outside!) rendering the whole thing something 
like 89% inaccessible for normal maintenance work! 
The edges of the PC boards comprising the major 
part of the assembly are firmly tied together by the 
wiring and interconnecting leads. To get it out of 

" Wireless World, November 1957. 
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the " box " so that it can be checked, it is necessary 
to spend at least half an hour totally disabling the 
set, by disconnecting the major part of these. Of 
course, if the technician has unlimited time on his 
hands, he may make the set operative in this odd 
condition by reconnecting the edges with scraps of 
flex, test leads, etc. This, of course, induces some 
strange and wonderful feedback lops, aiding no end 
in the diagnosis of the original defect! 

Be that as it may, we are learning to live with 
them, in a resigned sort of way. Patience and for- 
titude can do wonders when applied to such in- 
stances. Really, some of the PC boards are not too 
difficult to work on, provided the maker has not 
rendered things too hard, by concealing one side 
of the board completely with a heavy steel plate, 
as has been the case in some recent models. Prac- 
tice will do wonders! 

As to radios, one never knows what will come 
up next. With hearing -aids fitted into the bows of 
a pair of eyeglasses, one can scarcely blame the 
unfortunate technician involved in this incident. A 
customer came into the shop, and said, "Could you 
fix my radio ? " Upon receiving the usual affirma- 
tive answer, he began trying to remove a large 
ornate ring from his finger. The technician turned, 
saw this, and swooned! When revived, the 
customer explained that he only wanted one of the 
prongs of the ring resoldered: the radio was still 
out in his car! The technician, remembering the 
article he had just read about future trends in 
micro- miniaturization, had been under a completely 
wrong impression! 

This crystal -pulling furnace is made by Nash and 
Thompson, Ltd., Chessington, Surrey, to the design of the 
Services Electronics Research Laboratory, Baldock. The 

temperature of the molten semiconductor material in the 
crucible, which is heated by a graphite element, is judged 
by looking into the vacuum chamber (left) at the liquid 
surface. The meniscus formed is an extremely sensitive 
indicator, as it depends on surface tension which changes 

widely with temperature near the melting point of the 
material. The equipment rack contains the pumps, in- 
strumentation and control apparatus for the heater and 
pulling motors. 
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Loudspeaker Magnet Design 
With Special Reference to Capped Cylindrical Slugs of 
Alcomax Ill By A. E. FALKUS *, B.Sc. (Eng), M.I.E.E. 

THE development of a process for making pro- 
duction quantities of Alcomax magnets with a 
semi -columnar structure has placed in the hands 
of loudspeaker designers a material which, while 
having a better performance than any used hitherto, 
yet has certain limitations of shape. 

The figure of merit of a permanent magnet 
material is the maximum value of the product 
BH, where B is the flux density in the magnet and 
H the magnetomotive force per unit of length 
that the magnet can exert when carrying B in a 
magnetic circuit. The BH (Max.) value for semi - 
columnar Alcomax III is 5.8 mega -gauss- oersteds 
whereas for normal cast Alcomax III the value 
is 5. Thus the process whereby longitudinal 
crystal growth, i.e., semi -columnar structure, is 
induced increases the performance of a given 
weight of alloy by 16% for a small extra process 
cost. 

There is, however, a limitation on the shape of 
the magnet in that the semi -columnar structure 
can only be obtained when the magnet consists of a 
solid cylinder. ' 

However, this feature of semi -columnar material, 
the limitation of the shape to a plain cylinder, 

Fig. I Dimensions and 
stray fields in the capped 
cylindrical -slug magnet 
design. 

leads to a simplified method of design. It will be 
shown later that for a given load (i.e., mass of cone 
to be driven) a given input impedance, and given 
weight of magnetic alloy, there is one optimum value 
for the pole diameter and depth of gap. 

Although semi -columnar Alcomax III is the mag- 
net material considered, the design methods suggested 
can be applied to any magnet material by using the 
appropriate values of the magnetic constants. 
Basic Design. -The best basic design for a loud- 
speaker magnet of semi -columnar material is that 
of a capped slug. The magnet consists of a cylin- 
drical slug of a diameter equal to the inside diameter 
of the voice coil less the working clearances. This 
slug is capped by a disc of mild steel which forms the 
pole piece. This disc is of the same diameter as the 
magnet and of a thickness equal to the desired depth 
of air gap. 

The design is shown diagrammatically in Fig. 1, 
where the magnet slug has a diameter D and length 
L. It is capped by a disc of mild steel also of dia- 

* Fane Acoustics, Ltd. 

WIRELESS WORLD, JANUARY 1960 

meter D and thickness T. The radia' width of the 
air gap is G. 

Since the magnet slug may not have a central hole, 
it is best fixed to the yoke and pole piece by some 
form of adhesive, such as Araldite, which will 
provide a satisfactory bond. 

The capped slug design is well known as an 
efficient design for small sizes of magnet. It will 
be shown that it may be used for any weight of 
magnet and, when the proportions are correct, 
will give high magnetic efficiencies. 
Gap Flux. -To design a loudspeaker magnet 
satisfactorily it is necessary to be able to calculate 
what proportion of the total flux carried by the 
magnet passes usefully through the air gap and what 
proportion leaks across above and below the gap. 

Referring to Fig. 1 and assuming that the magnet 
is working at its BH (Max.) point, the magnetomotive 
force across the gap, neglecting losses in the yoke, 
will be LH. The flux density in the air gap will 
therefore be LH /G. Now the gap cross -sectional 
area is trDT. 
The total useful gap flux is therefore LH tt DT /G (1) 
Leakage Flux. -The leakage flux is also driven by 
the magnetomotive force LH. The total admittance 
of the leakage paths will be proportional to a factor 
which depends on the configuration of the magnet, 
multiplied by the circumference of the pole piece. 
That is, the total leakage flux may be expressed 
as LHC r D. 

The factor C will be constant for all capped slug 
designs. Measurements of a number of different 
capped slug magnet designs all give a value for C 
of 3.5 when L and D are measured in cm and H 
in gauss. 
The total leakage flux is therefore 3.5 LH w D .. (2) 

It should be noted that the value for C of 3.5 
takes into account only the leakage flux in the vicinity 
of the gap. 

The top leakage between the flat end face of the 
pole piece and the front plate near the gap will be 
a constant for a given pole diameter and a given 
magnetomotive force across the gap. It will be the 
same for all types of magnet construction, i.e., capped 
slug, skirted pole piece, ring magnet, etc. It will 
be a little greater where the front plate is chamfered 
down in thickness at the gap so that the leakage 
surfaces are at less than 180° to each other. In 
general, however, the effect of a chamfer may be 
neglected. 

The internal leakage between the cylindrical 
surface of the pole piece or magnet below the gap 
and the under side of the front plate will always 
be greater than the top leakage because the average 
leakage path is approximately halved as the surfaces 
are only at 90° to each other. In the case of the capped 
slug design, however, the leakage falls off rapidly 
with increasing distance from the gap. This is 
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because not only is the leakage path increasing, but the 
magnetomotive force operating is decreasing because 
the flux is coming from a point below the top of 
the magnet. 

In the case of the skirted pole piece construction 
of Fig. 2, the magnetomotive force driving the inter- 
nal leakage increases with increasing distance below 
the gap due to the drop of magnetomotive potential 

Fig. 2 Skirted pole piece 
magnet construction 
showing stray fields. 

in the cylindrical portion of the pole piece which is 
usually working near saturation point. Further, the 
conical surface of the skirt, which is running nearly 
parallel to the under side of the front plate, adds 
considerably to the total leakage. The leakage factor 
C will thus be considerably greater than 3.5 for this 
design and will also depend on the ratio of the skirt 
diameter to the pole diameter and on the length of 
Cie nearly parallel portion of the pole piece. 
Magnetic Efficiency.-The ratio of useful gap 
flux to leakage flux may be found from equations 
(1) and (2) as: 

LH 7T DT /G 
3.5 LH:rD 

This simplifies to T /3.5G .. .. .. (3) 
It is interesting to note that the ratio of gap 

flux to leakage flux is directly proportional to the 
depth of the air gap and inversely proportional 
to its width. 

The magnetic efficiency of a loudspeaker magnet 
system may be defined as the percentage of the 
total flux supplied by the magnet which passes 
usefully through the air gap. This may be written 
as: 

Gap flux 
Gap flux + Leakage flux 

x 100% 

From equations (1) and (2) this becomes: 
LH IT DT /G 00 

r LH7DT /G +3.5LH,rD X 

This simplifies to 
T 

T +3.5G 
x 100% 

Magnet Diameter. -The total flux in the magnet 

.. (4) 

is B times the cross sectional area, i.e., B+rD2 /4. This 
must equal the sum of the gap flux and leakage flux. 
Thus, from equations (1) and (2):- 

B7rD2 /4 = LH/rDT /G + 3.5LH7rD 
Dividing out by 7rD, this becomes: - 

BD/4 = LHT /G + 3.5 LH 

Hence, D = 4 LBCT 14 LH 

_ 
CL 

4HT 14 Hl 
(5) BG B J 

If the volume of the magnet slug is V, then: - 
V = 7rD2L /4 

Hence L = 4V /,rD2 
Substituting for L in equation (5) we have: - 

4V (4 HT 14 H¡ 
D 

irD2 \ BG + B 

Multiplying out by D2 this becomes: - 
D 4V (4HT 14 H 1 

7r\ BG B 

Air Gap Required to Accommodate the Voice 
Coil. -For optimum acoustic response, the voice 
coil weight must bear a certain relation to the weight 
of the cone that it drives. 

The required impedance of the voice coil is de- 
termined by the matching load of the output circuit 
to which the speaker will be connected. Assuming 
the impedance to be 10% higher than the d.c. 
resistance, which it normally is over the middle - 
frequency range, the required d.c. resistance of the 
coil may be found. 

Knowing the weight and resistance of the voice coil 
winding, the wire diameter and its total length can 
be found with the aid of standard wire tables. Let 
this diameter be d and the total length of wire be w. 

Then the number of turns in the coil will be 
w/irD and the total length of the winding, assuming 
two layers, will be wd /2irD. 

This neglects the slight increase of the coil diameter 
over the magnet diameter. 

For maximum sensitivity, particularly where large 
excursions of the coil are not expected, the voice coil 
winding may be made equal in length to the depth of 
the air gap, i.e., T = wd /27TD. 

Hence D = wd /2IrT .. .. .. .. (7) 
In the case of a speaker required to handle con - 

siderable power, particularly at low frequencies, the 
coil should be longer than the gap to reduce harmonic 
distortion at large amplitudes. In this case T will be 
less than the coil length by twice the over -hang and 
equation (7) must be modified accordingly. 
Magnet Dimensions. -It will be seen from 
equations (6) and (7) that we have two expressions for 

TABLE 1: Magnet Designs For Small Commercial Loudspeakers 

Weight 
of 

magnet 

Diameter of pole and 
magnet 

Depth of gap Length of magnet Flux density 
in gap 

Magnetic 
efficiency 

oz cm in cm in cm in gauss °/ 0 

I 1.742 0.686 0.445 0.175 0.810 0.319 6,080 62.2 
1 2.112 0.832 0.367 0.144 1.102 0.434 8,270 57.6 
2 2.565 1.011 0.302 0.119 1.494 0.588 11,220 52.8 
4 3.127 1.232 0.248 0.098 2.008 0.791 15,070 47.9 
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D in terms of T for a given volume of magnet material 
of known characteristics and a given cone and input 
impedance. 

The gap width G which occurs in equation (6) may 
be calculated as 2d plus the thickness of the voice coil 
former plus twice the working clearance between 
voice coil and pole piece. 

B and H for semi -columnar Alcomax III may be 
taken as 10,000 and 580 respectively when the magnet 
is working at its BH (max.) point. The specific 
gravity of Alcomax III may be taken as 7.35. The 
value of V will therefore be its weight in gm divided 
by 7.35. 

By substituting numerical values for V, H, B, G, 
w, and d in equations (6) and (7), we are left with two 
simultaneous equations involving D and T which may 
then be evaluated. 

To illustrate the design methods outlined above, a 
range of designs have been worked out: - 

(A) For a small commercial speaker which is to 
have maximum sensitivity for small power handling 
and magnet weights of } oz to 4 oz. 

(B) For a 12 -in speaker to handle 20 W at low 
frequencies and with magnet weights of 4 lb to 14 lb. 

These two series of speakers have been chosen as 
being near the extremes likely to be met in practice. 
Design of Small Commercial Speakers: Voice 
Coil. -It has become standard for this type of 
loudspeaker to have an input impedance of 30. The 
d.c. resistance of the voice coil may therefore be 
taken as 2.712, 

Experience has shown that the average 5 in, 6 in x 
4in, or 7 in x 4 in cone requires a voice coil weight 
of about 4 gm to provide a good tonal balance. 

From the standard wire tables we find that the 
wire gauge which most nearly meets this is 38 s.w.g. 
which has 25700 per lb; since 2.752 will weigh 
2.7 x 454/2570 = 0.48 gm. 

Now, 38 s.w.g. copper wire has 86452 per 1000 yd. 
The length for 2.7 sa is therefore 2.7 x 1000 x 
91.4/864 = 286cm = w. 

The overall diameter of 38 s.w.g. wire, enamelled, 
is 0.0067 in = 0.01703 cm = d. 

Substituting for w and din equation (7), we have: 
D 286 x 0.01703 0.775 

(8) 2nT T 
Magnet. -The values for B and H for semi - 
columnar Alcomax III are 10,000 and 580 respec- 
tively. 

The voice coil wire diameter, d, is 0.0067 in. If 
we assume a thickness for the former of 0.003 in and 
gap clearances of 0.007 in, we arrive at a gap width 
G of 2 x 0.0067 + 0.003 + 2 x 0.007 in = 0.0304 
in = 0.0772 cm. 

Substituting these values of B, H, and G in equation 
(6), we have: - 

D3 = 1.273 V( 4 x 580 T 14 x 5801 
\10,000 x 0.0772 + 10,000 ) 

= V (3.83 T + 1.034) .. .. (9) 
Now, the specific gravity of Alcomax III is 7.35 and 
loz is equal to 28.4gm. Then, if W is the weight of 
the magnet slug in oz:- 

V = W x 28.4/7.35 = 3.86 W 
Substituting this value of V in equation (9), we 
have: - 

D3 = 3.86W (3.83 T + 1.034).. .. (10) 
From equation (8) we have T = 0.775/D. Substitut- 
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ing this value of T in equation (10), we have: 
D3 = 3.86W (2.97/D + 1.034) 

Multiplying both sides by D and simplifying, this 
becomes: - 

D4- 3.99 WD = 11.44 W .. .. (11) 
We may now insert any required value for W in 

equation (11) and solve for D by trial and error. 
When D is known, the values of T, L, the gap flux 

density and the magnetic efficiency may be found 
from the various equations given previously. 

These operations have been carried out for magnet 
weights of 4, 1, 2, and 4 oz and the results are given 
in Table 1. The dimensions are given in the table in 
inches as well as in centimetres. 

It should be noted that in these calculations no 
allowance has been made for the magnetomotive force 
required to drive the flux through the iron circuit 
between the bottom of the magnet and the air gap. 
This may be allowed for by adopting a value for H 
some 5 or 10% less than that given by the magnet 
manufacturers. 

In this country, there are no standard sizes for 
loudspeaker magnets and one weight of slug may be 
purchased as easily as another. It will therefore 
probably be preferred to make the pole diameter a 
standard size of steel rod for ease of production, 
rather than to have the magnet an exact number of 
ounces. For this reason curves are given in Fig. 3 
showing pole diameter, gap depth, magnet length and 
gap flux density in terms of magnet weight. From 
these curves, for instance, it will be seen that a 1 -in 
pole may be used with a 1.95 oz magnet to give a flux 
density of 11,100 gauss in a gap of 0.120 -in depth. 

The suggestion of using a 1 -in. pole or larger for a 
small commercial speaker may seem strange at first. 
Provided a non -perforated dome is used for an 
internal dust cover, however, there will be no 
acoustic disadvantage. In fact, there is an improve- 
ment in response to be obtained by partially filling 
the apex of the cone. The gain in sensitivity and 
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Fig. 3 Magnet designs for small commercial loudspeakers 
showing diameter of ole, flux density in gap, length of 
magnet, and depth of gap in terms of weight of magnet. 
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TABLE 2: Magnet Designs for 12 -in Low -frequency Loudspeakers 

Weight 
of 

magnet 
Diameter of pole and 

magnet 

Depth of gap Length of magnet Flux density 
in gap 

Magnetic 
efficiency 

oz cm in cm in cm in gauss 

8 
16 
32 

4.663 
5.500 
6.478 

1.837 
2.165 
2.505 

0.872 
0.644 
0.452 

0.343 
0.253 
0.178 

1.786 
2.598 
3.748 

0.703 
1.023 
1.477 

9,050 
13,180 
19,000 

68.5 
61.7 
53.0 

reduction in overall depth of the speaker as compared 
with a skirted pole or ring magnet design for magnet 
weights of 2 or 3 oz is considerable. 
Design of 12 -in Low -frequency Speakers: 
Voice Coil. -For speakers for public address or 
high -fidelity reproduction it has become standard 
to use an input impedance of 15 O. For a speaker 
to be used as the bass unit of a multi- speaker com- 
bination the most important region is that part of the 
range below 100c /s because, since the cone diameter 
is much smaller than the sound wavelength in air 
at the lowest frequencies, everything possible must 
be done to off -set the drop in radiation efficiency. 

Below 100c /s the impedance will depend on the 
method of loading and will be considerably more 
than the d.c. resistance, so that the best compromise 
is to make the voice coil 8 to 10 i2 rather than 15 Sl 

less 10 %. For this design we shall take 9n. 
Again, in order to obtain the best 'performance 

below 100c /s, it is best to use a voice -coil weight 
heavier in proportion to the cone than for a small 
general purpose speaker. For a 12 -in. bass speaker 
the best coil weight is 6 to 7 gm. 

From the wire tables we find the nearest gauge is 
35 s.w.g. of which 911 has a weight of 6.1gm. This 
gauge has also 4410 per 1,000 yd. The length for 
9 S2 is thus 1000 x 91.4 x 9/441 =1840 cm= w. The 
overall diameter of 35 s.w.g. enamelled wire is 

0.0094in = 0.0239cm. = d. 
A speaker to have a good low- frequency perfor- 
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Fig.4 Magnet designs for 12 -in low -frequency loudspeakers 
showing diameter of pole, flux density in gap, length of 
magnet, and depth of gap in terms or weight of magnet. 

44 

mance must be capable of considerable voice -coil 
excursion without undue distortion due to the coil 
moving out of the gap. This is achieved by making 
the coil longer than the gap depth. For a 12 -in. 
speaker to be used primarily as a bass unit it is 
desirable for the coil to extend some tin. above and 
below the gap. Thus the coil will not commence to 
leave the gap until the amplitude of movement 
exceeds tin. 

The gap depth may therefore be taken as in or 
0.625 cm less than the coil length. Thus 

T = wd /2nD -0.625. 
wd 

Whence D -2a (,+0.625) 
(12) 

Substituting for w and d in equation (12), we have:- 
1840 x 0.0239 

D 
2n (T+0.625) 

= 6.98 (13) 
,+0.625 

Magnet. -The voice coil wire diameter, d, 
= 0.0094in. If we assume a thickness for the former 
of 0.0045in and gap clearances of 0.011in, we arrive 
at a gap width, G, of 2 x 0.0094 +0.0045 +2 x 0.01 lin 
= 0.045in= 0.1143 cm. 
Substituting for B, H, and G in equation (6) we 
have: - 

\ 
4 x 580 T 14 x 580\ 3- D -1.273 V 

10,000 x 0.1143 10,000 

=V (2.58 T + 1.034) 
Substituting 3.86 W for V we have: 

D3 =3.86 W (2.58 T 1.034) (14) 

From equation (13), T= 6.98/D -0.625 
Substituting this value of T in equation (14) We 

have: - 
D3 =3.86 W (2.58 [6.98/D -0.625]+ 1,034) 

=69.6 W/D -2.24 W 
Thus D4=69.6 W- 2.24 WD 

Or, D4+2.24 WD = 69.6 W 
We may now insert various values for W and solve 

for D. This has been done for magnet weights of 
lb, 1 lb, and 2 lb and the various details of the 

design worked out. The figures are given in Table 2. 
As for the previous examples, the results are 

presented graphically in Fig. 4. 
In considering these designs, it must be remem- 

bered that one requirement was that the voice coil 
must extend for i -in above and below the gap. 
A result of this is that, as the pole diameter increases 
with increasing magnet weight, a smaller proportion 
of the coil is within the gap. For magnet weights 
above 1 it lb therefore, it is considered that it would 
be better to increase the wire gauge and thus the 
length of wire for 951. 
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Elements of Electronic Circuits 
9.- TRIGGERED TWO -STATE CIRCUITS 

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

THE freely running multivibrator, as described 
last month, can be locked on to an applied wave of 
fixed repetition frequency as shown in Fig. 1. Con- 
ditions for an asymmetrical multivibrator are illus- 
trated here. The frequency of oscillation will 
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SOD p.p.s. 

ORIGINAL 
FREE- RUNNING 

WAVEFORM 

EVERY 4th PULSE 

CAUSES VI TO CONDUCT 

increase until it becomes a multiple or a sub -multiple 
of the frequency of the injected signal. 

Positive -going synchronizing pulses are applied 
to the grid of one valve of the circuit -say V, in 
Fig. 1 of last month. Let us assume that the repeti- 
tion frequency of these pulses is greater than that 
of the freely running multivibrator and let us con- 
sider a single pulse. It will be seen that when the 
pulse arrives at the grid of V, the potential of the 
grid, discharging to zero with 
time constant C2R3, has not quite 
reached the valve cut -off voltage. 
The application of the positive 
pulse carries it over this level, so 
accelerating the transition of V, 
to its conducting state. In effect 
it causes V, to conduct before it 
would have done under normal 
CA, discharging conditions 
(shown by the dotted line in 
Fig. 1). As each positive input 
pulse causes this to happen, the 
multivibrator becomes synchro- 
nized to the input wave. 

Instead of making every syn- 
chronizing pulse trigger the 
multivibrator, it is possible to 
arrange for the circuit to be 
triggered by each nth pulse. 
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This will mean that the multivibrator frequency is 

then 1th of the input frequency. For example, an 

input with a repetition frequency of 500 pulses per 
second can cause the multivibrator to oscillate at 
125 pulses per second by arranging for it to be 
triggered by every 4th pulse; this is shown in Fig. 2. 
Frequency division therefore takes place, and it is 
possible to make n =10 or more by careful choice of 
component values. It will be noted that the ampli- 
tude of the sync pulse will to a large extent govern 
the frequency of oscillation of the multivibrator. 

In the example shown, only the duration of the 
positive portion of the anode voltage waveform is 
affected by the triggering action. If the duration of 
both positive and negative portions of the waveform 
are to be controlled, it will be necessary for both 
valves to be triggered. A convenient method is by 
applying negative trigger pulses between the common 
cathode and earth. 

On account of the possibility of the multivibrator 
grid voltage changes reacting back on the source 
of sync voltage, it is often necessary to isolate the 
oscillator from the source by means of a buffer 
amplifier stage, as shown in Fig. 3. Sync amplitude 
can be controlled at the amplifier grid as indicated. 

Fig. 4 shows a development of the basic multi- 
vibrator in which two pentodes, V, and V27 are used 
instead of triodes, and a further refinement is the 
incorporation of a diode clamp V,. 

From Fig. 5 we will assume that V, is conducting 
and V2 is cut off. A negative sync pulse applied 
to the control grid of V, becomes an amplified 
positive pulse on the control grid of Vg, and V2 
conducts. This results in a fall in voltage on V2 
screen grid, which is transferred to the suppressor 
of V, by C,. As C2 discharges through R, and V2, 
the g, of V, rises through the suppressor cut -off 

BUFFER STAGE 
MULTIVIBRATOR 

SYNC 
AMPLIFIER 

CONTROL 

L_ 
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Fig. 4. 

voltage, causing anode current in V, to flow again 
and the anode volts of V, to fall. This fall in voltage is 
transferred to V, control grid by C1, causing V, to 
be cut off. As C1 discharges through R4 the voltage 
on V2 control grid rises through cut -off, V, conducts 
again and the cycle continues on similar lines, as 
has been described previously. 

It is important to note the advantages gained by 
making the circuit connection in this manner: - 

First, since V1 control grid is isolated from the 

operation of the circuit there is no need for a buffer 
amplifier, i.e. the sync input is decoupled from the 
oscillator. Secondly, V, anode is unaffected by the 
charging of C, as is the case in the simple multi - 
vibrator. A squarer output waveform therefore 
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-C SUPPRESSOR UT -OFF BIAS 
C2R3 
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results. A further improvement is the incorpora- 
tion of diode V,, the function of which is to clamp 
the voltage on V, suppressor to zero. 

Speedier Component Assembly 
SHOWN in the illustration is one of the new rotary 
dispensing machines for small components, known as the 
Rotasembler. It consists of 19 vertical hoppers, each 
divided longitudinally to provide two compartments each 
3in wide and lzin deep. The front one is 20in and the 
rear one 24in high, the difference being accounted for 
by the adjacent positions of the two feed lips, as shown 

One of several Rotasembler component dispensing 
machines in use in the Regentone factory at Romford, Essex. 
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in the illustration. Up to 38 different parts can be 
accommodated in one machine, and about 2,000 small 
components in each of the 38 hoppers. 

The Rotasembler is rotated by compressed air being 
operated by a foot -controlled valve. As the hopper next 
in sequence always stops in exactly the same place as 
the previous one operator time and fatigue in identifying 
and selecting the next part for assembly is reduced, and 
it is claimed that the assembly work is considerably 
speeded up with assembly errors reduced to a minimum. 

The machine, which costs £87 10s, is made by Work 
Study Equipments, 4, Montalt Road, Woodford Green, 
Essex, from whom further details can be obtained. 

Printed Wiring Practice 
IN order to make known as widely as possible the cur- 
rent practice in designing and producing printed circuits 
the Electronic Engineering Association has issued a 
report covering design considerations, general standards 
(materials, conductor sizes, etc.), production practices 
and special components. The object of this document 
is -" (a) To promote the adoption of such design and 
production practices as have proved to date to be 
justified as a result of common experience. (b) To make 
a contribution to any national standards that may be 
prepared on the subjects covered. Such national stand- 
ards are considered urgently desirable in order to co- 
ordinate the numerous documents already in prepara- 
tion by various sectional interests." Copies may be 
obtained from the Secretary, E.E.A., 11 Green Street, 
London, W.I. 
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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 parenthesis. 

UNITED KINGDOM 
Physical Society Exhibition, Royal Horticultural Society's Halls, Victoria, 

London, S.W.1 Jan. 18 -22 
(Physical Society, 1 Lowther Gardens, Prince Consort Road, London, S.W.7). 

Managerial and Engineering Aspects of Reliability and Maintenance of 
Digital Computer Systems (Conference), I.E.E., Savoy Place, London, 
W.C.2. Jan. 20-21 

(British Conference on Automation and Computation, c/o I.E.E.,) 
Engineering Materials and Design Exhibition and Conference, Earls Court, 

London, S.W.5. Feb. 22 -26 
(Industrial & Trade Fairs Ltd., Drury House, Russell Street, London, W.C.2.) 

Electrical Engineers Exhibition, Earls Court, London, S.W.5 April 
19 (A.S.E.E. Exhibition, Museum House, Museum Street, London, ). 

Solid State Microwave Amplifiers (Conference), University of Nottingham 
(Institute of Physics, 47 Belgrave Square, London, S.W.1). April 6 -8 

Audio Fair, Hotel Russell, Russell Square, London, W.0 1 April 21 -24 
(Audio Fairs Ltd., 22, Orchard Street, London, W.1.) 

Production Exhibition and Conference, Olympia, London, W.14 April 25 -30 
(The Production Exhibition, 11 Manchester Square, London, W 1). 

Mechanical Handling Exhibition, Earls Court London, S.W.5 May 3 -13 
(Mechanical Handling, Dorset House, Stamford Street, London, S.E.1). 

Instruments, Electronics and Automation Exhibition, Olympia, London, W.14. 
May 23 -28 

(Industrial Exhibitions Ltd., 9 Argyll Street, London, W.1.) 
Medical Electronics Conference and Exhibition, Olympia, London, W.14. 

July 21 -27 
(I.E.E., Savoy Place, London, W.C.2.) 

National Radio and Television Show, Earls Court, London, S.W.5. 
Aug. 24 -Sept. 3 

(Radio Industry Exhibitions Ltd., 49 Russell Square, London, W.C.1.) 
Farnborough Air Show Sept. 5-12 

(Society of British Aircraft Constructors, 29 King Street, London, S.W.1.) 
Industrial Photographic and Television Exhibition, Earls Court, London, 

S.W.5. Nov. 21 -25 
(Industrial and Trade Fairs Ltd., Drury House, Russell Street, London, W.C.2.) 

Radio Hobbies Exhibition, R.H.S. Old Hall Victoria, London, S.W.1. Nov. 23-26 
(P. A. Thorogood, 35 Gibbs Green, Edgware, Middx.) 

OVERSEAS 
Reliability and Quality Control in Electronics (Symposium), Washington, 

D.0 Jan. 11 -13 
(R. Brewer, G.E.C. Research Laboratories, Wembley, Middx.) 

Instrument -Automation Conference and Exhibition, Houston. Feb. 2 -4 
(Instrument Society of America, 313, Sixth Avenue, Pittsburgh 22, Pa., U.S.A.) 

Solid -State Circuits Conference, Philadelphia Feb. 10-12 
(Tudor R. Finch, Bell Telephone Laboratories, Murray Hill, N.J , U.S.A.) 

French Components Show (Salon International de la Pièce Détachée Electronique), 
Paris Feb. 19 -23 

(Fédération Nationale des Industries Electroniques, 23 rue de Lubeck, Paris 16e). 

Non- Destructive Testing (Conference), Tokyo Mar. 15 -21 
(Secretary, British National Committee for Non -Destructive Testing, c/o the 

Institution of Mechanical Engineers, 1 Birdcage Walk, London, S.W.1.) 
I.R.E. National Convention, New York Mar. 21 -24 

(E. K. Gannett, I.R.E., 1 East 79th Street, N.Y.21.) 
German Industries Fair, Hanover April 24-May 3 

(Schenkers Ltd., 13, Finsbury Square, London, E.C.3.) 
Instrument- Automation Conference and Exhibition, San Francisco May 10-12 

(Instrument Society of America, 313, Sixth Avenue, Pittsburgh 22, Pa., U.S.A.) 
International Congress on Microwave Tubes, Munich June 7 -11 

(Prof. Dr. W. Kleen, Balanstrasse 73, Munich 8.) 
British Exhibition, New York June 10 -26 

(British Overseas Fairs Ltd., 21 Tothill Street, London, S.W.1.) 
Nuclear and Electronic Congress and Exhibition, Rome June 15 -29 

(Fairs and Exhibitions Ltd., 2, Dunraven Street, London W.1.) 
Automatic Control Congress, Moscow June 27 -July 6 

(British Conference on Automation and Computation, c/o I.E E., Savoy Place, 
London, W.C.2.) 

Physics of Semiconductors (Conference), Prague Aug. 29-Sept. 2 
(International Union of Pure and Applied Physics, 3 Boulevard Pasteur, Paris 15) 

Instrument- Automation Conference and Exhibition, New York Sept. 26 -30 
(Instrument Society of America, 313, Sixth Avenue, Pittsburgh 22, Pa., U.S.A.) 

Firato - International Radio Show, Amsterdam September 
(Firato Secretariat, Emmalaan 20, Amsterdam, Z). 

General and Applied Phonetics Congress, Hamburg September 
(Dr. H. -H. Wiingler, Alsterg lacis 3, Hamburg 36, Germany). 

Interkama- International Congress and Exhibition for Measuring Tech- 
niques and Automation, Dusseldorf Oct. 19 -26 

(ordwestdeutsche Ausstellungs- Gesellschaft m.b.H., Ehrenhof 4, Dusseldorf) 
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Two Trix 

models 
PROVED 

and 
IMPROVED 

COLUMN TYPE 
LOUDSPEAKER 
An all -round improve- 
ment in acoustic effi- 
ciency, permitting smal- 
ler powered amplifiers 

. a distinct directional 
flat beam effect ex- 
tending coverage while 
sharply reducing rever- 
beration and feedback 
effects. One Trix 
column replaces with 
greater efficiency a large 
number of normal 
speaker units with 
a corresponding re- 
duction in Installation 
costs. For all sound 
installations superb 
clarity of reproduction 
is assured for both 
speech and music. 

Write for detailed tech- 
nical information. 

RIBBON 
MICROPHONE 

Now smaller, this new 
design gives improved 
performance, minimiz- 
ing feedback effects 
while improving fre- 
quency response and 
sensitivity. 

Model G7823 is com- 
plete with screened con- 
nector plug and locking 
ring and beautifully 
finished in satin chrome. 
A silent switch adaptor 
G7819 is also available. 

THE TRIX ELECTR'CAL CO. LTD., 
I -5 MAPLE PLACE LONDON W.I. 

Ted: SIUPeum 6817 It Linee) 
nrrms Trizadln Weedo Lnndoo 
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RANDOM RADIATIONS 
By " DIALLIST " 

The Tenth Million 
BY this time the total of British 
television receiving licences must 
have reached the ten million mark. 
The latest figures available at the 
time of writing were those for the 
end of October. There were then 
9,844,365 licensed TV receivers and 
there's always a big increase at the 
end of the year. And to help things 
on new transmitters and small local 
boosters have been coming into 
action. An astonishing business - 
isn't it? -that progress should have 
been so rapid since the restart of 
television in 1946. Ten years ago 
there were only half a million sets. 
It's bound to continue and one won- 
ders what the saturation point will 
be. I'd put it at well over fifteen 
million, for that's the present num- 
ber of homes with either sound or 
television sets in them. As TV 
coverage increases and improves many 
-maybe most -of the homes that 
are now equipped for sound only are 
bound to go in for television. New 
homes, too, are being built apace in 
TV service areas and it looks as if 
television manufacturers will be kept 
busy for a long time to come both in 
supplying the needs of new viewers 
and in providing sets to replace old 
ones. 

International 
Standardization 
SOMETHING very badly needed, 
particularly now that the import 
restrictions on various kinds of elec- 
trical gear have been relaxed, is the 
adoption of an international colour 
code for three -wire flex mains leads. 
A dealer to whom I was talking not 
long ago told me that he'd seen 
appliances of foreign origin with 
mains leads with green covered 
phase wires! As green is now the 
colour for the earth lead here, this 
could have unfortunate consequences 
should a serviceman not look before 
he leaps and test carefully before 
wiring up a 3 -pin plug. Another bit 
of international, or at any rate 
N.A.T.O., standardization I'd like to 
see is in the screws, bolts and nuts 
used in things electrical. During 
the war the fact that American sizes 
and threads weren't the same as ours 
cost this country a pretty penny. 
You couldn't get American replace- 
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ments for any which were lost or 
suffered from stripped threads. The 
quickest method of replacement we 
found in radar was to re -drill and 
re -tap screw holes so that they'd 
take our own sizes. The loss of a 
nut usually meant replacing a bolt. 
Now that the world is growing more 
and more metric in outlook, the 
answer might be for everyone 
gradually to adopt metric sizes and 
threads. 

Do You Crane ? 
SHOULD people whose sight is 
normal or who wear correct glasses 
find it tiring to the eyes to watch 
television? That's a question often 
asked and to me the answer seems 
to be something like this: No, pro- 
vided your set is properly adjusted, 
that the signal is good, that you sit 
at the proper viewing distance, that 
you don't switch off the room light- 
ing and that you don't keep your 
eyes glued to the screen for hours 
on end. This summarizes the seven 
simple rules laid down by the Asso- 
ciation of Optical Practitioners to 
avoid eyestrain when viewing. 
Neglect all or any of these provi- 
sions and you needn't be surprised 
if in time you find watching TV a 
trying business. Our 405 -line system 
probably gives the best balance 
between horizontal and vertical 

definition that can be obtained on 
the 5 -Mc /s channels now used in 
this country; but it has one draw- 
back which, to my mind, is a serious 
one. That is that to avoid lininess 
you must sit quite a way from the 
screen. As I've mentioned before, 
a useful rule of thumb is: minimum 
viewing distance (feet) = half the 
screen diameter or diagonal (inches). 
Now, at 8f-feet from a 17 -in screen, 
or 101 -feet from one of 21in it's 
difficult to feel that you aren't miss- 
ing something. That's why people 
watching TV have a tendency to 
crane forward, thus reducing the 
effective viewing distance and so 
increasing the effects of lininess. 

Let's Have The Best 
That's the reason why I've always 

been so keen that when u.h.f. 
channels are assigned to TV we 
should use them for transmissions of 
much higher definition. Eugène 
Aisberg, editor of Toute la Radio, 
after seeing television here, in the 
U.S.A. and in other Continental 
countries than his own, wrote that 
he was indeed thankful that he lived 
in France with its 819 -line system. 
Any readers who have had the 
chance of comparing French tele- 
vision pictures with ours will, I am 
sure, bear me out when I say that 
they are enormously better than our 
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own. You can view them, for in- 
stance, at a much smaller distance, 
without being conscious of the lines. 
I don't just want our new system to 
be as good as the French; I want it 
to be better still. We'll soon have 
the chance to make our u.h.f. tele- 
vision the best in the world and it's 
a chance that may not come again. 

Bewitched ? 
HAVE you ever come across a re- 
ceiver of first -rate make which seemed 
to have a hoodoo on it? They're 
rare, as you'd expect them to be; but 
just once in a blue moon one of these 
turns up which seems to be be- 
witched. A friend was so delighted 
with the appearance and the per- 
formance of a particular set which 
he'd seen and heard in another house 
and so impressed by the enthusiastic 
reports that other owners gave of its 
utter freedom from trouble of any 
kind that he promptly ordered one 
for himself. It came; it was installed; 
all went well on the first evening; 
but on the second it just faded into 
silence. His dealer, who employs 
first -class servicemen, had it attended 
to at once. But hardly was the man 
out of the house when a valve went 
phut and all was silence again. And 
so it went on week after week -a day 
or perhaps two days of perfect listen- 
ing, and then something always went 
wrong. At length, he wrote to the 
makers, adding that he knew from 
experience how good their sets of 
that type were -with the unhappy 
exception of his own. At once, they 
sent down one of their engineers who 
having seen this particular set's re- 
cord in the dealer's files, fitted a new 
chassis free of charge. The set has 
been in regular use for nearly a year 
now and there's been not the slightest 
sign of any trouble. Queer, isn't it? 

Good Work 
IT'S good news that C.R.T., Ltd., 
of Baldock, who specialize in rebuild- 
ing c.r. tubes, are now giving an 
eighteen month's guarantee on all 
their products. To my way of think- 
ing every bit and piece in sound and 
television sets should be covered in 
the same way. I'm glad to see that 
Siemens Edison Swan have made a 
move in the right direction, by giv- 
ing a twelve month's guarantee on 
their transistors used in any pro- 
prietary set of which it is a stan- 
dardized part. By the time this note 
appears other makers may have fol- 
lowed suit. There should, after all, 
be nothing to go wrong in a pro- 
perly sealed transistor provided that 
it isn't badly overloaded. 
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PRECISION 

Micro-Switches 
STAINLESS 
STEEL OR 
NYLON 
DRIVE -BUTTON 

PURE 
SILVER 
INTERNAL 
CONTACTS 

MOULDED 
BAKELITE 
CASE F. BASE 

EXTERNAL 
LEVER BLADES OF 
STAINLESS STEEL 

UNIQUE 
BERYLLIUM -COPPER 
ROLLING SPRING 

TERMINAL 
SCREWS 
FITTED WITH 
SOLDERING- 
TAGS TAGS 

BERYLLIUM - 
COPPER 
BLADES 

FIXING 
HOLES 
RAMPED 
TO FLAT 
SURFACE 

FREELY - 
PIVOTED 
ROLLERS 
OF BRASS, 
STAINLESS 
STEEL, 
BAKELITE, 
GRAPHITE 

THE NAME 
BULGIN 
(TRADE MARK) 

NN, GUARANTEES 
GENUINENESS 

TERMINAL 
BARRIERS 

s.no 

S.7so 

5.536-5I I!RSS. 

GOOD design, reliability, first -class 
finish ; all this and more can be 

said for the Bulgin range of Precision 
Micro Switches. 
For the team of engineers at the House 
of Bulgin such compliments have been 
well earned, years of painstaking de- 
sign, testing, research and attention to 
detail have undoubtedly been the 
principal reasons for the worldwide 
success that Bulgin Micro Sensitive 
Switches enjoy today. We illustrate a 
small selection from our extensive 
range of over 1,000 varieties: - 
Plunger types for hand or mechanical 
operation on a direct down pressure, 
Roller -leaf for operation by a sweeping 
movement combined with down pres- 
sure. Roller - plunger for operation by 
wiping movement combined with down 

pressure. Toggle Action where 
direct manual operation is 
required, lastly there is the 
Plain leaf operator suitable for 
down pressure operation or the 
fitting of the user's individual 
operator attachments. 

S.715 

5 705 

S.506.511 

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

BARKING, ESSEX Telephone:- RlPpleway 5588 (12 lines) 
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UNBIASE 
Pedagogic Pedantries 
IN his interesting article entitled 
" Words, Words, Words " in the 
November issue, P. P. Eckersley, as 
one of the old guard of the B.B.C., 
naturally tries to continue the almost 
hopeless task of educating us, which 
the B.B.C. started nearly forty years 
ago when it tried to get us to use 
the pedantically pedagogic plural 
violincelli. 

I do, however, heartily endorse 
most of what P. P. Eckersley says but 
I was a bit surprised that a writer, 
who rightly chides those who speak 
of " spectrums " when they mean 
" spectra," should have used the bar- 
baric adjective " ionic " when he 
ought to have tried to lead us to 
better things. The pedantically 
correct word is, of course, " ionic " 
as we were all reminded by D. J. 
Bataimis, of Athens, in a letter pub- 
lished in Wireless World of Septem- 

By- FREE GRID 

Of course, the real culprit in this 
" ionic " business is Faraday, who in 
1839 coined the word " ion " in con- 
nection with electrolysis and made 
its plural " ions " instead of " ionta." 
I have a sneaking- sympathy with him 
but regret that he spoke of " cations " 
and not " cathions. ' In any case, it 
would be a pedagogic pedantry to 
try to do anything about it now, and 
so we shall have to put up with it; it 
ain't possible to do otherwise. 

Hypnagogic Hum 
IN pre -war years I frequently used 
to chide the B.B.C. for the du] and 
feeble programmes it put out, especi- 
ally on Sunday afternoons. They usu- 
ally resulted in sending me into a 
profound sleep. Some of the B.B.C. 
programmes were particularly feeble, 
and I recollect one occasion when I 
happened to be chatting with a water 

diviner. We were standing 
rather near to my loudspeaker 
when suddenly his dowsing 
tod flew into the air owing 
to the programme being even 
more wet than usual. 

But I was very puzzled 
when sometimes I found my 
head nodding even in the 
middle of a bright and breezy 
programme. The mystery is 
explained now. I recollect 
that the receiver I was 
using then had a low- pitched 
hum which seemed incurable 
no matter how many times I 
juggled with the smoothing 
circuits of the power pack 
and, I learn now, it was this 
hum which was causing me 
to fall asleep, and not the 
B.B.C. programmes. It ap- 
pears that this mains hum is 
so strongly hypnagogic that it 
is now being used thera- 

peutically in the U.S.A. to produce 
sleep in restless patients. 

"I was a bit surprised " 

ber, 1954. We must, at least, credit 
Mr. Bataimis with knowing his own 
language. 

It is true that the word ionic " 
has an ancient history dating back as 
it does to the issue of Nature for 
October 9th, 1890, but so also has the 
word " ain't." But antiquity doesn't 
make ain't correct unless used with its 
proper meaning of " am not " as 
Queen Victoria used it. Similarly the 
word " ionic " has its proper usage in 
a phrase like " ionic capitals " such as 
are to be found on the supporting 
columns of certain public buildings 
of classical architecture. 

As for the Ionians being wanderers, 
this may well have been so but they 
took their name from the Greek god 
Ion from whom they are said to be 
descended; incidentally, many 
scholars have tried to identify Ion 
with Noah's grandson Javan whose 
sons certainly did a bit of colonizing 
after the flood (Gen. X 4, 5). 
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Walkie - Tapie 
IT seems astonishing that none of the 
participants in the new long -distance 
marching craze has, at the moment of 
writing, carried a portable radio 
set to relieve the boredom. It is true 
there are no B.B.C. programmes on 
the air during the night when walkers 
would be in mDst need of musical 
good cheer. There are, of course, 
plenty of programmes to be picked up 
on short waves in the night, but I 
suppose what is really needed is a 
lightweight battery- driven walkie- 
tapie loaded with some of Sousa's 
famous marches. I have a good mind 
to try out the idea myself with the 
walkie -tapie strapped to my chest 
rather than on my back in order to 
facilitate reel changing. 

Peak for Pain 
WAY back in 1890 when the electric 
chair was first installed in Sing Sing 
there were two rival companies 
supplying electric power to New 
York according to a book written by 
a retired warder of the famous 
prison. Naturally a.c. was chosen 
for the chair as it was an easy matter 
to step up the e.m.f. to provide the 
necessary 2,000 volts. 

This fact was immediately seized 
upon by the d.c. supply company who 
pointed out to potential users of 
electricity that the very fact that a.c. 
was chosen for the chair proved the 
product of the rival company to be 
highly dangerous and unsuitable for 
domestic use. This ingenious bit of 
propaganda had a very profound 
effect on electricity users of that time, 
and I sometimes wonder if it doesn't 
do so to a small extent even today. 

The reason I say this is because 
recently when I was going over a 
house with a friend who was its 
potential purchaser I said I hoped 
for his sake that the electricity supply 
was a.c., otherwise a lot of appliances 
like synchronous clocks and fan 
heaters would be denied him. To my 
surprise he immediately switched on 
a light, removed the bulb and stuck 
his thumb in the socket. With 
scarcely a moment's pause he 
announced triumphantly that it was 
a.c. When I asked how he knew, he 
at once replied cryptically " Peak for 
Pain ", and went on to explain that 
with a.c. the shock was considerably 
greater, as one received the benefit of 
the peak voltage. 

Dr. Crippen 
THIS issue of Wireless World ushers 
in the year 1960 and this reminds me 
of the unique event of 50 years ago 
which first put wireless on the map 
is the eyes of the general public. I 
refer, of course, to the arrest in July, 
1910, of Dr. Crippen as a result of 
a radio message sent by Captain 
Kendall of s.s. Montrose saying he 
believed the doctor was on board in 
the guise of a Mr. Robinson. As a 
result of the message Inspector Dew 
sailed in late July on the Laurentic 
which overtook the Montrose in mid - 
Atlantic. 

I have always thought we radio 
people have been rather remiss in not 
putting up a monument to Dr. Crip- 
pen to acknowledge his undoubted 
great service in publicizing radio. 

Those who would acclaim Jack 
Binns, wireless operator of s.s. Repub- 
lic, as the one who first demonstrated 
the value of wireless when his vessel 
was in collision with s.s. Florida in 
January, 1909, must remember that 
his name is unknown today whereas 
everybody has heard of Dr. Crippen. 
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19 Ranges
D.C. Voltage A.C. Voltage

0- 100mV.0- /5 V.0- 10 V.0- 25 V.
0 - 100 V.
0- 250 V.
0-1000 V.

Resistance

0-20.000 ?
0-2 M

o -
o -
o -
o -
o -

10 V.
25 V.

100 V.
250 V.

1000 V.

D.C. Current
0- 100;AA0- 1mA0- 10mA
0- 100mA0- I A

List Price: Z9 110s.
complete with Test Leads and Clips

Size: SI x 3I x Ii inches
Weight: I lb. approx.

NOW AVAILABLE

12th Edition of AVO
Valve Data Manual

Lists over 6,000 valves
and also cross refer-
ences Commercial and

Service types.

35,/- post free.

This splendid AVO Instrument has been developed to meet a
definite demand for a sturdy pocket-size multi -range test meter at a
modest price, suitable for use on modern electronic apparatus as well
as for radio and television receivers, motor vehicles, and all kinds of
domestic appliances and workshop equipment.

Readings are obtainable quickly and easily on a very open scale, and
range selection is by means of a robust clearly marked rotary switch
of the characteristic AvoMeter type. Measurements of A.C. and D.C.
Voltage, D.C. Current, and Resistance are made by means of only
two connection sockets.
Sensitivity:
10,000 WV on D.C. voltage ranges.

To meet special requirements, instruments can be supplied to
a higher degree of accuracy for a small additional charge.

Actrracy:
3% of full scale value on D.C.

MULTIMINOR
Designed and Manufactured by  Write for fully descriptive leaflet.

Lessner Case
if required 32/6

IUD Ltd. AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROA,  LON004 S.W.1 VICtoria 3404 (12 lines)

A MEMBER OF THE METAL INDUSTR ES GROUP OF COMPANIES.

MM 2
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MULLARD GENERAL PURPOSE

SILICON ALLOY TRANSISTORS

...THE FIRST THREE TYPES

Transistor 0C203, the most recent of
the first three types in the Mullard
series of 50 mA general purpose
silicon alloy transistors, is now fully
available. This new transistor has a
collector hold -off voltage of -60V
and is intended for high voltage
applications.

Like the 0C200 and 0C201 an-
nounced earlier, the 0C203 has a
low bottoming voltage and all the
advantages of the well-known 0071
germanium series. The equipment
design considerations are basically
the same for both the silicon and
germanium series, and designers can
gain the maximum benefit from their

experience with germanium when
using the silicon transistors.

All three silicon transistors feature
a low collector leakage current and
reduced noise figure. Their wide
junction temperature range makes
them suitable for use at low and high
temperatures in aircraft, guided
weapons and industrial equipment.

These silicon 50 mA transistors
express the Mullard philosophy for
both germanium and silicon devices
. . . thorough development followed
by extremely large scale production
to provide the user with practical and
reliable transistors at very favourable
prices.

Your enquiries are invited on the 0C200 series and other semiconductor devices in the
Milliard range of over sixty types. Please write or telephone the address below.

0C200

The basic type in the series. Average current
gain 20 and minimum fc, 0.3 Mc/s. Maxi-
mum collector voltage is -25V, but the low
bottoming point allows operation from
supplies as low as 1.2V.

0C201

A similar transistor to the 0C200, but with
average current gain increased to 30 and
minimum fx increased to 2 Mc/s.

0C203
This, the most recent transistor in the series,
fulfils the requirements of applications
needing higher voltage ratings. Maximum
collector voltage, d.c. or peak, is -60V.

TYPE No. OC 200 OC 201 OC 203

Minimum operating
ambient temperature

(°C) -50 -50 -50
Maximum junction
temperature (°C) + 150 ± 150 + ISO

Abridged data
(at Tamb 25°C)

vcb (pk) max. (V) -25 -25 -60
Vcb max. (av or d.c.) (V) -25 -25 -60
is (pk) max. (mA) 50 50 50

lc max. (mA) 50 50 50

cc' (or p) spread 15 to 60 20 to 80 10 to 60

V" (lc =7 mA,
lb =1 mA) (mV) -130 -100 -130

rbb (0) 125 125 125

MULLARD LIMITED SEMICONDUCTOR DIVISION MULLARD HOUSE TORRINGTON PLACE

LONDON WC1  TELZPHONE: LANGHAM 6633

1
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MULLARD

0C200 SERIES
THE FIRST THREE TYPES ARE NOW

ALL IN LARGE SCALE PRODUCTION

ALL AVAILABLE IMMEDIATELY

Mallard
semiconductor

division

MIS 18a
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from AIRPORTS
0016°'

114%. 000.1.

to ZYMURGISTS

Multitone
leads in pocket
staff location

By far the largest number of hospital
and industrial installations of the pocket
receiver type in this country, and
overseas, are Multitone. Our selective
induction system " Personal Call " is
saving time, money and worry in well over
100 different types of industrial concerns
from airports to zymurgists. (We are
looking for a Quill Manufacturer to
complete the alphabet.)
The new MULTI -CHANNEL equipment
provides over 400 individual channels
using the new flat Receiver (as illustrated).

pmEemur,,Tio.

system of staff location

IMP 'MP

ANL

Additional Facilities

ELECTRONIC TRUNCHEON

The Electronic Truncheon is no bigger than
standard equipment carried by guards and serves
the same purpose, but inside there is a trans-
mitter which, when the button is pressed, sends
out a signal. This is picked up by the loop of
wire around the area to be protected. The pulse
is used to operate a small receiver, which auto-
matically switches on any form of electrical
alarm. It can be operated from any point in the
area.

INTERNAL TRANSPORT COMMUNICATION

The Multitone " Personal Call " loudspeaker -
receiver has been designed to solve the problem
of conveying verbal instructions to transport
vehicles used for handling loads inside a given
area. Messages can be conveyed to all or selected
vehicles from the central transmitter.

MULTITONE INDUCTION SYSTEMS CAN
SOLVE YOUR STAFF LOCATION PROBLEMS:

* Equally suitable for large and small areas or
concerns

* Low rental terms
* Virtually no internal wiring

(the 'peep -peep' in the pocket), the only staff location system worth installing
Write or 'phone for further particulars. We can be found in 10 seconds.

MULTITONE ELECTRIC COMPANY LTD., 12/20 Underwood St., LONDON, N.I. (CLErkenwell 8022)



JANUARY, 1960 WIRELESS WORLD 5

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.

50kcis Scaler

1Mc/s Scaler

Input Amplifier

Gate Unit

10kc/s Oscillator

1Mc/s Oscillator

Power Unit

60kcis 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

Sales and Servicing Agents: Atkins, Robertson & Whiteford Ltd. Industrial Estate, Thornliebank, Glasgow;

McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16; Hawnt & Co. Ltd., 59 Moor St. Birmingham, 4.
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Today you can enjoy the ultimate
reality of Hi-Fi with this superb

RED STEREO AMPLIFIER

Designed specifically
for the serious stereo-
phonic enthusiast
and available at a
really competitive
price.

10 WATTS

OUTPUT ON

EACH CHANNEL

No additional pre -amps
required.

RETAIL PRICE

£33.10.0
FEATURES FOR THE DISCRIMINATING
 Two identical matched power ampli-

fiers, two identical pre -amplifiers, on
a single chassis.

O High sensitivity suitable for all types
of high fidelity pickups.

 C core transformers for high efficiency
and small magnetic field.

 Switched tone controls for accurate
matching between channels, with
true " flat " position.

@ Separate tone controls for each
channel to enable the response of the
separate channels to be controlled on
monaural sound.

 Separate inputs for pickups, tape
decks and radio.

 Recording characteristic correction
for 78 and L.P. records.

 Long switch spindles and separate
escutcheons to enable amplifier to be
built into customers' cabinets.

 Power available to drive tape deck or radio feeder unit.

AITM 1E,

WRITE FOR LEAFLET

STEREO AMPLIFIER
AIRMEC LIMITED HIGH WYCOMBE BUCKS
Telephone: High Wycombe 2060
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SERVICING DATA FOR

300 Popular Models

(1958-1959)

IN ONE VOLUME

Covering many of the newer models
low in use all over the country, this
volume fills an urgent need for technical
data.
It contains the circuits, component
and chassis layout diagrams for 300

popular Models -672 pages of invaluable data.

672
PAGES

OF

WANTED

DATA

TELEVISION, RADIO, RECORD
AND TAPE SERVICING DATA-
Alba, Argosy, Berec, Beethoven,
Bush, Champion, Collaro, Cos-
sor, Cyldon, Decca, Defiant,
E.A.R., Eddystone, Ekco, Ever
Ready, Ferguson, Ferranti,
G.E.C., Grundig, H.M.V., Invicta,
K -B, McMichael, Marconiphone,
Masteradio, Murphy, Pageant,

Pam, Perdio, Peto Scott, Philco, Philips,
Pilot, Portadyne, Pye, Pye Telecommuni-
cations, Raymond, Regentone, R.G.D.,
Roberts' Radio, Sobell, Spencer - West,
Stella, Ultra, Vidor, Walter.

RECENT DEVELOPMENTS
Sections include: Picture Tube Repair, Car Radio
Interference Suppression, Valve and Picture Tube
Data, Heater Ratings, Base Connections,
Equivalents.

EXAMINE EWER -

FREE
FOR 'DAYS

NEWNES

RADIO&
TELEVISION

SERVICING
1811072W.10....

SERVICING DATA Pre-1953 up to 1959

Over 2,300 Models

YOUR COMPLETE
LIBRARY IN 7 VOLUMES

Includes the 300 models
in the volume on left

Here you have Newnes Complete Servic-
ing Library-early popular models to
1959-almost every set you may ever be
called upon to service. This data is, as
you know, absolutely invaluable. It is
worth its weight ;n gold for years on end-
helping you to increase your income by
quicker servicing.

TELEVISION, RADIO, RECORD
AND TAPE SERVICING DATA-
Ace, Alba, Ambassador, Argosy, Arm-
strong, Ba;rd, Banner, Beethoven,
Beret, Brayhead, Bush, Champion,
Collaro, Cossor, Cyldon, Decca, Defiant,
E.A.R., Eddystone, Ekco, E.M.I., English
Electric, Ever Ready, Ferguson, Fer-
ranti, G.E.C., Grundig, H.M.V., Invicta,
K -B, McCarthy, McMichael, Marconi -
phone, Masteradio, Motorola, Murphy,
Pageant, Pam, Perdio, Peto Scott,
Philco, Philips, Pilot, Portadyne, Pye,
Pye Telecommunications, Radiomobi le,
Rainbow, Raymond, Regentone, R.G.D.,
Roberts' Radio, Sobell, Spencer -West,
Stella, Strad, Ultra, Valradio, Vidor,
Walter, Webcor, White-Ibbotson.
Also - Large Fold -out Charts - TV Trouble
Tracing ; Servicing VH F,'FM and AM/FM
receivers ; Servicing Printed Circuit Equip-
ment ; Servicing Transistorised Equipment.
Data on - Colour Codes, Valves and Picture Tubes,
Medium 2nd Long Wave Broadcasting Station
Wavelengths, TV and VHF/FM Stations and Channels.

4,250
circuit and

chassis iayout
diagrams

4,150
PAGES

2 YEARS' FREE POSTAL ADVISORY SERVICE
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NEWNES

Radio & T.V. Servicing
SEND TO -DAY FOR
FREE EXAMINATION

Place tick against your choice

Radio and Television Servicing
(Pre -1953 to 1959 Models)

SEVEN VOLUMES
101 -Deposit. 15 monthly payments of 151 -.Pay-
ing £11/15s. in all. Cash price in 8 days £1115s.

Radio and Television Servicing
(1958-1959 Models)

SINGLE VOLUME
12/6 Deposit. 4 monthly payments of 101-.
Paying 52/6 in all. Cash Price in 8 days 50/-.

Plea e send me the book or books I have selected, with-
out obligation to purchase. I will either return the
book or books in 8 days or send the deposit 8 days after
delivery, then the monthly subscriptions as set out
above, until the total subscription price of the book or
books I have selected has been paid.

Mr., Mrs., Miss

Address

Occupation

Your Signature
(Or Parent signs if you are under 21)---------- (A) FOLD ALONG HERE

P4>av
/1:reic4OPER 4P/110 Oftree
ArisirMee"More

than repaid
the cost in a short period."

Says E. J. S. (Wolvercote).'One glance
only was enough

to convince
me

of its worth"
writes

J. F. .13. (Leicester).Of imznense
help

and in constant
use."-

T. A. (Uxbridge).
"A boon

and a must"
J. S. (Manchester)

"Never
at a loss now no matter

which set I

have to deal with, n
B D. (Croydon).IT WILL

PAY YOU TO..... EXAMINE
THIS SET NOW

Tick (4)where seeltl-Sht

liouseOWNER

Householder

Living with Parents

Lodging Address

HOW TO FOLD

1. Complete
above.

the form

2. Detach complete page
and fold across at (A),
turning top half down-
wards out of sight.

3. Next, fold at (B) and
(C) and tuck (C) into (B)
so that Reply -paid por-
tion with NEWNES' ad-
dress is shown.

FINALLY
POST

QUICKLY!

a

U
4

z
0

IN

P

z

U

z

R64/RV90

z
0

0

0
LL

0

0
4

tel

I-

U
4
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cElE
ION MODEL G44/1300

1

f°74, VW, OV/ ' iz A

..Z10/7 A

, Jo"

LOUDSPEAKER SYSTEM
The complete answer to the demand for a reasonably priced high quality speaker system

for the reproduction of stereophonic recordings in the home.

Utilising two very small pressure type direct radiator units for the higher

frequencies and two 12in. reproducers for the lower, the equipment covers a response which is

substantially level from 35-15,000 cfs. with true stereophonic effect.

The price for two HF.1300

and two G.44 units, complete

with enclosure details is :-

HIGH -NOTE PRESSURE TYPE UNITS
Designed and developed in CELESTION Laboratories this class of unit has been
manufactured for special purposes over the past five years. A new unit, Model HF.1300,
has been introduced for the new stereophonic system and its smooth response and
wide dispersion ensure an exceptionally high standard of reproduction of the higher
frequencies.

LOW -NOTE REPRODUCER G-44
This new 12in. Loudspeaker has been designed specially to work in conjunction with the
HF.1300. A skilfully balanced voice coil and cone assembly with correct cone edge
termination result in a level and clean low frequency response.

COMPLETE SYSTEM
The system uses only one enclosure, 15in. high x 42in. wide x 18in. deep, having a
central dividing partition with one G.44 unit mounted at each end. The enclosure
should then be positioned near the centre and against one wall so that the speakers
are facing outwards and are about 2ft. 6in. from the floor.
The two HF.1300 units should then be placed near the corners of the room, one on
each side of the enclosure and approximately 4 feet above the floor. The width of sound
will very nearly correspond to the distance between these two units. No elaborate
cross -over networks are required and the system is completed by a 12 Mfd. capacitor
in series with each high note unit.

Designed and developed by cuESTION

Celestion Ltd., THAMES DITTON SURREY
Telephone: EMBerbrook 3402/6
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For details of
a NEW range of
d.c.

ELECTRO METHODS LTD. General Products Division, CAXTON WAY, STEVENAGE, HERTS. Phone: Stevenage 2110 7
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Facsimile of stability checks
on the oscillators using a I
Berkeley Universal Counter,
Timer Type 7360 and a

Berkeley Digital Recorder
Type 1452. Checked at 100
Kcs., 10 Kcs., and I Kc. over I
a period of 24 hours.

Five years ago
THE WINSTON
SEMI -DECADE OSCILLATOR
was designed for use in the development laboratories and test depart-

ment at our works. It was found to be such a useful instrument that it

was decided to produce it in quantity. By advanced production tech-

niques we are able to offer this instrument at a most competitive price.

DESCRIPTION
The oscillator uses an R.C. Wien bridge
circuit with a thermistor controlling ampli-
tude stability. It produces independent sine
and square wave outputs.
It is attractively styled in smoke grey cabi-
net with dove grey front panel.

SPECIFICATION
Frequency Range: 10 c.s. to 100 Kcs. in four

main ranges with slow-motion vernier
dial for setting a continuously variable
frequency within the main ranges. The
dial is engraved with both direct reading
and vernier, for more accurate resetting.
Calibration accuracy

Output: Sine wave variable from 0-10v peak,
adjustable with a high impedance variable
attenuator and divider switch giving

ratios of x I , x0.I, x0.01, x0.00I attenu-
ation. Total content of harmonics and
hum is less than 1",. Square wave of fixed
amplitude of 10v_15" maximum drop at
10 cps. is 2%. The rise and fall time at
100 Kcs. is I microsec.

Amplitude Stability: Output stability,
at any frequency.

Frequency Stability: Better than I".
Power Supply: 100-I 20v 200-250v 50-60 cycles.

Terminals: Concentric sockets for sine and
square wave outputs.

Accessories supplied: Mains lead. Coaxial
Output Plug.

Dimensions (overall):Width I5in. (37.5 cm.).
Height INin. (25 cm.).
Depth 8,n -in. (22 cm.).
Weight 18 lb. (8 Kg.).

ELECTRONICS LIMITED

GOVETT AVENUE

SHEPPERTON

MIDDLESEX

Walton -on -Thames

26321
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MODEL 1439 WIDE -BAND AMPLIFIER
for TV and VHF distribution systems.
The Amplifier is designed to provide simultaneous
distribution of signals anywhere in Bands 1,11 and 111,
enabling a common aerial to be used for a number of
television or VHF radio receivers or other applications
requiring a wide band voltage amplifier.
Voltage gain: 20dB at 60 Mc/s.
Bandwidth: better than 40 Mc/s-220 Mc's.
Output voltage: 3V pk-pk max.
Input and output impedance: 720 (matched coaxial).

MODEL 1440 PRE -AMPLIFIER
This instrument is a directly coupled pre -amplifier of
high stability which has been designed for use in
cascade with a further amplifier or with a recording
device.
Frequency response : d.c. : 0-50kc/s, a.c. : 5c/s-50kcis.
Gain: continuously variable 10-55 (d.c.), 165 (a.c.)
Input: balanced or unbalanced, impedance 11.2MG
(grid -grid.)
Output: balanced or unbalanced, impedance 200052
(output 1-output 2).
Output voltage: 5V pk-pk max. (output 1-output 2).
Calibration signal: lmV or 10mV.

MODEL 1442 LABORATORY
HIGH -GAIN AMPLIFIER
Model 1442 has been designed for use in the Labora-
tory and is suitable for voltage amplification in the
low frequency ranges. It can be used for special
applications in Industry, Nuclear Physics Labora-
tories, neuro- and myo-graphic investigations and
similar purposes.
Frequency response: 5c/s-5kc/s (gain 104 and 105)
25c/s-3kc,'s (gain 108).
Gain: 10' Max. Switched and variable controk, pro-
vide continuous variation.
Input: balanced or unbalanced, impedance 20M f)
(grid -grid).
Output: balanced or unbalanced.
Output voltage: 400V pk-pk max.
Calibration signal: 0.1 mV, ImV or 10mV.

Write for the latest Cossor catalogue or ask for a representative to
call and discuss your special requirements.

COSSOR INSTRUMENTS LTD
The Instrument Company of the Cossor Group

COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5.
Telepbone: CANonbury 1234 (33 Imes) Telegrams: Cossor, Norphone, London Cables: Cossor, London Codes: Bentley's Second

TAS/CI 17
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ADVANCED
*TRUE

DOUBLE -BEAM
OSCILLOGRAPH

True double-beam-i.e. both
beams use a common x-axis and

there is no beam switching.

CATHODE-RAY TUBE
Cossor 4 in. (10 cm.) double -beam, p.d.a.,
type 93D with green fluorescence, operating
with overall accelerating potential of 3 kV or
6 kV.

YI AMPLIFIER
I c/s to 10 Mc/s (30% down).
Rise -time: 0.04 µsec.
Output deflection: 6 cm (4 cm at 10 Mc/s).
Sensitivity: calibrated 100 mV/cm to 10 Went
Sensitivity control : in steps 3:1 and 10:1 with
continuously variable intermediate control.
Input Attenuator impedance : 1.2 Mil and
65 pF.

Y2 AMPLIFIER
Identical with Y1 amplifier.

SIGNAL DELAY
200 musec approximately. Not more than
10 musec differential between channels.

PRE -AMPLIFIER (2)
Gain 10. 5 c/s to 200 kc/s (30% down),
Input Resistance: 3 Mil.
One for Al amplifier, the other for A2 or X
amplifier.

PROBES (OPTIONAL EXTRA)
Frequency -compensated "L" attenuator.,
Input impedance: 6 MO and 15 pF.
Insertion loss: 10:1.

TIME -BASE
Triggered.
Range: 0.03 µsec/cm to 15 msec/cm in eleven
steps. Triggered from positive or negative
signals derived externally or from Y1
amplifier.
Sensitivity: pulse-I cm. deflection or 2 V
external. Sine wave -2 cm deflection or 2 V
r.m.s. external at frequencies up to 5 Me/s.
Expansion amplifier, continuously variable
gain up to 5 times. Time -base output avail-
able at front panel on slow speed ranges.
Delayed time -base: continuously variable
delay 2 µsec to 150 µsec. Delay jitter not
greater than 1 part in 1,000. Sensitivity pulse
-1 cm deflection or 2 V external.

X AMPLIFIER
10 c/s to 750 kc/s (30% down).
As time -base amplifier: continuously variable
expansion up to 5 times.
As independent X amplifier: sensitivity vari-
able from I V/cm to 100 V/cm in 5 ranges.

COSSOR

CALIBRATION
Voltage measurement: internal calibrating
voltage (square wave) referred through sensi-
tivity control of the amplifiers. Accuracy ±3%.
Time measurement: by directly calibrated X
shift control ( ±5%)andlor by 20 musec(±3%)
black -out pips (for accurate measurement of
rise -time).

POWER SUPPLY
Mains: 100 V to 130 V and 200 V to 250 V.
Frequency: 50 c/s to 100 c/s.
Consumption : 550 W.
Internal supplies are stabilized where neces-
sary.

SIZE AND WEIGHT
Height 171 in.
Width 12 in.
Depth 24/ in.
Weight 80 lb.

ACCESSORY
Camera Model 1428.

(43.2 cm).
(30.5 cm).
(62.9 cm).
(36.3 kg).

INSTRUMENTS LTD
The Instrument Company of the Cossor Group

COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5.
Telephone: CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone, London. Cables: Cossor, London. Code: Bentley's Second.

TAsicia I
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FERRANTI
T.R. CELLS

for Marine Radar
The QF 41 Cell already used
throughout the world has
been chosen for the D7 Series
of Decca Marine Radar

FERRANTI LTD KINGS CROSS ROAD DUNDEE Tel: DUNDEE 87141
05/T6 I
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Permanent
Magnets

WIRELESS WORLD

Design
Advisory
Service

The improved performance required from
modern small petrol engines has resulted in
higher specifications for the performance of
magnetos to meet both ignition and lighting
requirements.

The problems involved in magnetos have
been solved in the fly -wheel design by the
use of improved materials and in particular,
the use of ceramic permanent magnets. An
example of the type of design which is being
adopted by a number of users is described
and illustrated below.

In this magneto the magnetic circuit is
designed to have the highest practical effi-
ciency. The rotor consists essentially of
four Magnadur ' 2 segments with mild steel
pole pieces equally spaced inside a cup -
shaped steel shell. The rotor/stator clear-
ance is nominally 0.02' and the Magnadur '
magnets maintain a field of 2500 oersteds
across this gap. The four pole stator con-
sists of two laminated mild steel yokes in
parallel, each having a coil to produce the
power output required for both ignition and
lighting circuits.

15

No. 20

Fly - Wheel

Magnetos
Advertisements in this series deal with general
design considerations. If you require more specific
information on the use of permanent magnets,
please send your enquiry to the address below,
mentioning the Design Advisory Service.

The fly -wheel generator illustrated has an
outside diameter of 5" with an overall depth
of 21". The rotor is designed to be magnetised
on a special magnetising fixture after
assembly and will withstand removal and
replacement for maintenance purposes
without impairing the magnetic or elec-
trical performance. Previously, one of the
major disadvantages of magnetos was the
loss of performance resulting from stripping
down for maintenance or overhaul.

The power generated at 3000 r.p.m. is in
excess of 24 watts, but when regulated to
12 volts, the maximum output decreases to
approximately 20 watts.

A typical voltage output/speed curve for
this design of fly -wheel magneto is shown
for both regulated and unregulated condi-
tions.

of

0

UT'C6-6\i)1°

REGULATED

5

'' -

0

5

1000 2000 3000

SPEED 1r pm)
4000 5000

This example referred to, represents a
typical design of a fly -wheel generator now
going into general use, where the designer
has taken full advantage of the unique prop-
erties of Magnadur ' magnets with their
exceptionally high coercive force and fav-
ourable length -to -section ratio.

If you wish to receive reprints of this advertisement
and others in this series write to the address below.

Mullard Mullard
'TICONAL' PERMANENT MAGNETS
'MAGNADUR' CERAMIC MAGNETS
FERROXCUBE MAGNETIC CORES

MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.I. LANgham 6633
mc283
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RCA

SSB-L1 Fixed Station. 60 watt (500 watt double sideband
equivalent) eight channels 3-15 me/s.

SINGLE SIDEBAND
Communications system

Over 4000 RCA single sideband
equipments are in use the world
over as fixed and mobile stations.

 Eight Channels.
 Instant Selection of Upper or Lower

sideband.
 Compatibility with double sideband

systems.
 Remote aerial tuning facility for SSB-Ll.
 Mechanical Filter giving outstandingly

High Selectivity.
 Exceptionally Stable and Reliable Op-

eration.
 Rugged construction for naval and

military use.

SSB-L3OM Mobile Station. 30 watt ( 250 watt double sideband
equivalent) eight channels 3-15 me/s.

A Automatic remote antenna
tuner AAT-L100

Noise limiter-clipper-filter for
heavy interference conditions.

RCA GREAT BRITAIN LTD. LINCOLN WAY, SUNBURY-ON-THAMES, MIDDX. Tel: Sunbury -on -Thames 3101
An Associate Company of Radio corporofion of America.
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p

Ceramics

SONOTONE ST

bring

reliability and
high performance

stereophonic

reproduction

The new 8T ceramic pick-up cartridge is
already accepted in all five continents as
the most efficient means of obtaining
stereophonic reproduction : it is impervious
to all climatic conditions and has proved
equally popular both at home and abroad.
Intense development and accurate manu-
facture ensure that this exceptional cart-
ridge provides among other advantages: -

 Response, 40-12,000 c/s ± 1.5 dB
 Sensitivity, 200 mV at I kc/s on stereo
 Compliance 2.4 x 10-6 cm/dyn
 Separation, 20 dB between channels
 Tracking Weight 6 grams on record

changers, 4 grams on transcriptor arms
 Inbuilt vertical rumble filter
 Completely compatable for 3.3i, 45 and

78 r.p.m., fits most popular arms
 Stylus weight less than 11mg., diamond

or sapphire stylus (easily replaceable)

Performance data is freely available to those interested in fitting this outstanding TCL product.

Technical Ceramics Limited
Wood BurcoteWayTowcester
Northants Tel: Towcester 337

TCL6
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PUSH BUTTON
& PIANO KEY SWITCHES

A whole range of PB and PK switches is provided by Plessey to meet the
contemporary requirement in TV, radio and audio equipment design. And
whether you plan to employ the one or the other, you will find a suitable
Plessey switch with the shape of key or button you prefer - in the colour
of your choice.

By the use of Plessey switches you can give your equipment the advantage
of self-cleaning, positive contact switching with low contact resistance. All
Plessey switches are free from electrical noise, due to their unique Wedgelock '
riveted construction-which represents a great advance over conventional
eyeleted methods. Standard or printed circuit contacts.

MINIATURE PIANO KEY SWITCHES
Among the many universally employed ranges of Plessey switches
is featured a miniature piano key series, available with either
standard or printed circuit contacts.

* May we suggest that you talk to a
Plessey Technical Rep esenlative about
your switch requirements.

THE PLESSEY COMPANY LIMITED

New Lane Havant Hants

Telephone: Havant 1701

[Plessey
Overseas Sales Organisation: Plessey International Limited Ilford  Essex Telephone: Ilford 3040
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Mullard

Mullard

POT CORE DESIGN

range of
adjustable pot cores gives you

outstanding

 Wide range of sizes

 Easily assembled

 Close tolerance
permeability

 Precise and easy
inductance adjustment

 Stability

 Single hole chassis
mounting

Mullard

advantages

Mullard Vinkors are the most effic-
ient adjustable pot core assemblies
commercially available. In addition
to high performance, they have the
distinct advantage of close tolerance
permeability, thus enabling design-
ers to precalculate to within ±3%
the inductance of the core when
wound. Final adjustment, taking into
account normal capacitor tolerance,
can be easily effected to an accuracy
of better than 0.02%, by means of a
simple self-locking device built into
the core.
Write today for full details of the wine
range of Vinkors currently available.

VINKOR POT CORES

MULLARD LTD  COMPONENT DIVISION  MULLARD HOUSE  TORRINGTON PLACE  LONDON W.C.I
M c 280
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The type 531 Oscilloscope is an improved
version of the now famous Serviscope.

ft is extremely compact (81in. x 6jin. x 131n.)
and has a performance and specification
unequalled by many much larger instruments.

The D.C. coupled amplifier (-3db at 6 1+,4c/s),
voltage calibration, wide -range calibrated
time base (5 sec. to I p sec. per cm.) and
a precision flat -faced C.R. Tube are only a
few of the features that put the 531 far
ahead of any other portable Sep

CIt e Road
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E LAC

speakers

TYPE

RETAIL PRICE LIST

FLUX POWER
RATI NG

PEAK

PRICE P'TAX

8 x 3G 6500g 2.5 WATTS 19/6 6/3
8 x 3C 8500g 2.5 WATTS 22/6 7/3
7 x 4G 6500g 3 WATTS 18/6 5/11
7 x 4C 8500g 3 WATTS 21/6 6/11

5G 6500g 3 WATTS 18/6 5/11
5C 8500g 3 WATTS 21/- 6/9

7"x 4" 5"

ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, Tottenham, N.15
Tel: Tottenham 050519 (5 lines)
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CIE Simet "AS" type Silicon Rectifiers
*and this isn't all.

Simet "AS" type Silicon Rectifiers cost
less than Sel um and valve types for a

great man Ifo'ns, operate at higher
than both Selenium or

Germanium (up to 150 C), do not age,
and show savings in weight, bulk

and total cost.
The range is extended to 800 P.I,V.

Engineers and Designers who would like
to know more are invited to write for
complete data . . and . .. deliveries,

remember, are immediate.

SIMET
THE PLESSEY COMPANY LIMITED

Chem:col P. M,tol,urg,cuf paswn
WOODEILIRCOTE WAY, TOWCESTER, NORTHANTS

Telephone: TOWCESTER 312-6 Telegrams. Plessey. Telex. Towcester

Overseas Sales Organqatfon

PLESSEY INTERNATIONAL LTD
ILFORD. ESSEX, ENGLAND

Telephone: ILFORD 3640 Overseas Telegrams. Plessinter, Telex. Ilford
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"PLUG -1111
3000 TYPE RELAY

WITH
TRANSPARENT

DUST

coveR

AND

BASE SIZE OF EASE
2f" x If" x

CAN NOW BE SUPPLIED AS FOLLOWS :-

A.I.D. A.R.B.
ADMIRALTY
APPROVED

3000 & 600 TYPE RELAYS

6 CHANGE-OVERS LIGHT DUTY. 6 MAKES OR 6 BREA'CS HEAVY DUTY.
2 CHANGE-OVERS HEAVY DUTY AND 2 CHANGE-OVERS LIGHT DUTY.

TRANSISTORISED TO OPERATE AS LOW AS 3 MICRO -AMPS.

A.C. OPERATION FOR 6V, 12V, 24V, 50V, 110V AND 250V A.C.

DOUBLE WOUND COILS. P.T.F.E. INSULATION.
OPERATE AND DELAY UP TO 5 SECONDS.

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

Telephone: CLErkenwell 3393/4/5
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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 anesthetics.

The Pye Instruments Group Consists of:
Pye Atomics Division.
Pye Industrial Television Division.
Faraday Electronic Instruments Ltd.
Labgear Ltd.
W. G. Pye & Co. Ltd.

Pye Telecommunications Ltd.
Unlearn Instruments Ltd.

W. Bryan Savage Ltd.
W. Watson & Sons Ltd.

ESTAIEIL1S.00 1637
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So easy to build
DAYSTROM

yOtt
We greatly appreciate the com-

plimentary remarks made to us at
recent exhibitions in London and Harrogate.

It was most gratifying to hear from so many people who had
purchased our kits how pleased they were with the performance
and professional appearance of the completed instruments. Thank
you!

Sin. OSCILLOSCOPE KIT

Model 0-12U

Laboratory quality at utility oscilloscope price and ease of
assembly make this kit of outstanding value. Vertical frequency
response 3 c/s to 5 Mc/s., + 1.5 dB. -5 dB., sensitivity 10 mV.
per cm. at I kc. Horizontal frequency I c/s. to over 400 k/c.
(±1 dB. up to 200 kc.). The Heath patented sweep circuit
functions from 10 c/s. to over 500 kc. in five steps giving five
times the usual sweep of other scopes. In addition it has

exceedingly short re -trace and rise times and electronically
stabilised power supply. Included is a 40 -page

£34.15.0Instruction Manual

ELECTRONIC SWITCH KIT
(Oscilloscope Trace Doubler)

Model S -3U

This extremely useful, low priced device will extend the use
of your single -beam oscilloscope for duties otherwise only in
the province of the double -beam tube.
In short, at a nominal cost, the Heathkit model S -3U 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. £9.18.6

RESISTANCE -CAPACITANCE BRIDGE

KIT Model C -3U
Measures capacity 10pF. to 1,000 µF, resistance 1000 to 5
megohms and power factor. 5-450 v. test
voltages. Safety switch provided.

So easy to use

TRANSISTOR PORTABLE KIT
Model UXR-I

Presented in elegant real hide case with taste-
ful gold relief. Can be assembled in 4 to 6
hours and you have a set in the top flight of
the 20-23 guinea class. Prealigned I.F. trans-
formers, printed circuit and a
7in. x 4in. high -flux speaker.

HI-FI STEREO AMPLIFIER KIT
Model S-88

Gives 16 w. output (8 per channel with 0.1
per cent. distortion at 6 w. per channel).
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 ,,25.5.6
ultra -linear push-pull output.
Basic sensitivity 10mV. (2mV. available, 30/ -
extra).

VARIABLE FREQUENCY
OSCILLATOR KIT

Model VF-IU

For all Amateur Bands, 160-10 metres. Ideal

for Heathkit DX -40U and similar trans-
mitters
Price less valves E8/19/6 £1 0.1 2.0

DUAL -WAVE TRANSISTOR
RADIO KIT Model UJR-I

This sensitive headphone set is a fine intro-
duction to electronics for any £2 16 6youngster. (Not illustrated)

 Deferred Terms available on all orders
above E10.

DAYSTROM LTD.
DEPT. W.W.I, GLOUCESTER, ENGLAND

A member of the Daystrom Group. MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS
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31121--
Technically excellent

DAYSTROM
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6 WATTS STEREO AMPLIFIER
KIT Model S-33

A versatile high -quality self-contained
STEREO/MONAURAL Amplifier with ade-
quate output for a living room-or with
which to convert a favourite (monaural)
radiogram into a stereo -radiogram. 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. £11.8.0Sensitivity 100 mV.

1111111111111111111111111

VALVE VOLTMETER KIT
Model V -7A

The world's most popular valve voltmeter,
with printed circuit and I per cent. precision
resistors co ensure consistent laboratory
performance. It has 7 voltage ranges measuring
respectively d.c. volts to 1,500 and a.c. to
1,503 r.m..s. and 4,000 peak to peak. Re-
sistance measurements from 0.1 ohm to
1,030 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 £13.0.0and standardising battery ...

R.F. PROBE KIT Model 309 -CU
This complete probe kit will extend the
frequency range of the V -7A Valve Voltmeter
to 100 Mc/s. and will enable useful voltage
indication to be obtained up to £1.5.6300

W11111111111111111! 111111111.11111111

AMATEUR TRANSMITTER KIT Model
DX -100U

The world's most popular " Ham "
TX Kit

 Completely self-contained, compact " Ham " Trans-
mitter.

 Built-in, highly stable VFO and all Power Supplies.

TV1: Careful design has reduced TV I to a minimum
by use of eFfe,tively 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 KT89 high-level anode and screen modulator
stage gives over 100 watts of audio from less than 1.5
mV. input.

Adiustable 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 cut-
off. When zero -beating the TX with incoming signals,
the exciter stages only may 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.

Covers all Amateur bands up to 30 McIs. phone or
CW.

VFO or Crystal control. £78.10.0

MATCHED HI-FI STEREO KIT
4 -speed Transcription Record Player

Model RP-IU E12 10 0

6 w. Hi-Fi Amplifier, Model S-33 El 1 8 0

Twin Stereo Speakers System Model SSU-I E20 I I 0

Total cost if purchased separately E44 9 0

YOURS for E42/10/- if all ordered together or E818! -
deposit and 9 monthly payments of E4i3/ Pedestal
speaker legs E2/141- optional extra.

TRANSCRIPTION RECORD
PLAYER Model RP-IU

With 4 -speed A.C. motor unit and Stereo-
phonic Pick-up completely assembled on
plinth.

High performance at low 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 (33, 45
L.P. or 78 r.p.m.)
gramophone records.

,111,1HH.H1111

£12.10.0

"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- £29.10.0ference.

Our Technical Consultation and Service
Departments are always ready to help in
the unlikely event of your experiencing any
difficulty.

",,!,,,,,,,,,i.,, GIOIJCESTER,!,,!,,,,,,,,,
a superbly designed stereo cabinet kit

Specially developed to meet the varying needs of different
homes. It will house Tape Deck and/or Record Player,
F.M. Tuner and Stereo Amplifier. In addition for the
convenience of those to whom space is an overriding
consideration, it is possible to house speaker systems
at each end. For this purpose a loudspeaker kit, com-
prising two 4in. plus 8in. speaker systems, balance unit.
speaker grille, cutting template, padsaw and mounting
details is also available. Neutral hardwoods have care-
fully been selected so that the finished product can be
stained and polished to individual choice. There is storage
space for records, tapes, etc., also for power amplifiers.
Mk. I for Tape Deck or Record Player EIS i8 6

Mk. II for both TD and R/P E17 8 6

DAYSTROM LTD.
DEPT. W.W.I, GLOUCESTER, ENGLAND

A MEMBER OF THE DAYSTROM GROUP MANUFACTURERS OF
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thoroughly
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COTSWOLD SPEAKER
SYSTEM KIT

This acoustically designed enclosure measures
26 x 23 x ISgin. and houses a special 12in. bass
speaker with 2in speech coil, elliptical middle
speaker together with a pressure unit to cover
the full frequency range of 33-20,000 cis. 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 pre-
cut and drilled for ease of

£19.1 8.6assembly.

..1111111111111 111111111[11111

STEREO -HEAD BOOTSER KIT
Model USP-I

Hi-Fi Stereo Pre -Amplifier for low -output
Hi-Fi P.U.s. Input 2 mV. to 20 mV Output
adjustable from 20 mV. to 2 V. 40-20,000 cis.
Also suitable as low -noise R.C-Coupled
high -gain monaural ampli- £5.1 9.6tier

* FREE ON REQUEST !

dependable
DAYSTROM

1111111111111111111111111 111111111111111'

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 alignment necessary atter assem-
bling. Built-in power supply. Output sockets or
stereophonic adaptor (for stereo transmission when
available).

TUNER UNiT Model FMT-4U (incl. 16/11 P.T.) E3 2 0

with 10'7 M cs I.F. output.
I.F. AMPLIFIER Model FMA-4U complete

with case and valves L10' 10 6

*Sold separately Total E13 12 6

1111111111111111111111111
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CAPACITANCE METER KIT
Model CM-IU

This Direct -Reading Capacitance Meter is a

very low priced, time -saving instrument
which is so usefui that it should be part of
the general equipment of every electronic
laboratory and production line. Easily built
in a few hours. 0-100 riuF, 0-1.000
0-0.01 AF, 0-0.1 0F. The meter has titin.
scale and can be used by an unskilled operator
after a few minutes instruc-
tion £1 4.1 0.0

1111111111111111111111111 11111111111111i

AUDIO SIGNAL GENERATOR KIT
Model AG -9U

10 cis. to 100 Kc/s., switch selected. Distortion less than
0.I",,. 10 v. sine wave output metered

£1 9.3.0in volts and dB's

A copy of our (British) Heathkit Catalogue. 0 Deferred
Prices include free delivery in U.K.

HI -Fl SPEAKER SYSTEM KIT
Model SSU-I

Ducted -port bass reflex cabinet, " in the
white." Frequency response to 40-16,000 cis.
Power rating 25 watts. Matched speaker
units 8in. high flux (12,000 lines) with hyper-
bolic cone and 4in. wide angle dispersion
type tor higher frequcnries.
With legs El 1112/6 £1 0.5.6

Terms available ms all orders above E10 0

L

Please tick the items in which you are interested and we will send you full details.

5-B13

5-33

Hi-Fi Stereo Ampiiiier Kit
6 -Watts Stereo Amp ifler Kit

UXR-I
DX -40U

0-12U

Transistor Portable Kit
" Ham " Transmitter Kit

V -7A

SSU-I

AG -9U

C -3U

VF-IU

USP-1

Sin. Oscilloscope Kit
Valve Voltmeter Kit
Hi-Fi Speaker System Kit
Audio Signal Generator Kit
Resistance -Capacitance Bridge Kit

Variable Frequency Oscillator Kit
Stereo -Head Booster Kit

NAME

(in CAPITAL letters please)

Dua -Wave Transistor Radio

S -3U Electronic Switch Kit
309 -CU

DX -100U

R.F. Probe Kit
Amateur Transmitter Kit

RP-UI

Matched Stereo Kit
Transcription Record Ptak er- Gloucester Stereo Cabinet ICt- Cotswold Speaker System Kit
Hi-Fi F.M. Tuner

CM -1U Capacitance Meter Kit

ADDRESS

DAYSTROM LTD.
DEPT. W.W.I GLOUCESTER, ENGLAND,

THE WORLD'S LARGEST-SELLiNG ELECTRONIC KIT -SETS

W.W.I I

_J
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The new concept of
electronic equipment

manufacture 

A new philosophy:

Made for everyday use

* Wide range available

Modern techniques

Flow production

Automatic inspection

Easy servicing

*Not too big; not too little: just right for the job.

Yet another of the advantages of the flow -produced Philips tools

for the electronic industry is that, within the wide range

available, there is the electronic tool possessing exactly the right

characteristics for each job which has to be done.

And why the word tool? Because these instruments are, in fact

tools - hardy and reliable in daily use, simple to operate,

with service facilities available all over the world.

VMILIVS

Dependable PHILIPS tools

for the electronic industry

Sold and serviced by Philips Organizations all over the world
Overseas enquiries please, to the manufacturers,
N.V. Philips, Eindhoven, the Netherlands.

Sole Distributors in the U.K.: Research & Control Instruments Ltd.,
207 King's Cross Road, London W.C. I

GM 6014
Broadband HF-Millivoltmeter
Measuring range: in 10 steps from 1 mV up
to 30 V full scale deflection, dB scale from
-80 dB . . . +32 dB(OdB=1 mW into 600Q)
Frequency range: 1 kc/s 30 Mc/s
In put impedance:
400 50 MCI // 7pF... 2 pF
Overall accuracy: 3°0 with no respect to
variations in the frequency reponse curve,
which variations are limited within 501n of
the gain at the calibration frequency.
Mains supply: 110 ... 245 V; 40 ... 100 c/s

The price - a pleasant surprise
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With these

OUTSTANDING FEATURES

EXTREME SENSITIVITY
accurate measurements are possible

down to 1000/.

WIDE VOLTAGE RANGES
I mV. to 300 volts F.S.D.

WIDE FREQUENCY RANGE
15c/s to 4.5Mc/s

METER SCALE CALIBRATED
IN VOLTS AND dB

CAN BE USED AS A NULL
DETECTOR AND INDICATOR

from 100 to IOMc/s

CAN BE USED AS AN
AMPLIFIER FROM 10 cistol0Mcis

INCORPORATES ITS OWN
H.T. STABILIZER

SMALL COMPACT SIZE
& ROBUST CONSTRUCTION

at this price . . .

t 5 0 nett in U.K.

(including very low capacity screened lead
and probe)

with this backing . .

Behind this. the most modern instrument in its
sphere, is that specialist instrumentation skill
and experience which has earned for all

" Advance " products a reputation second to
none throughout the industry. From our up-
to-the-minute factory at Hainault comes thus
latest addition to the world-famous "Advance"
range of instruments.

Full Technical details in Leaflet trio

A VALVE VOLTMETER

Size 44- x 74" x 61".
Weight 71b.

FROM

chance COMPONENTS LIMITED

INSTRUMENTS DIVISION

GD 64

ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX TELEPHONE : HAINAULT 4444
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4

Every Second Family will have Television

modern-

efficient-

dependable-

About 56 million television sets were available in the world in 1957.
By 1958 for every hundred inhabitants in England 17.4 sets were
counted. In Belgium this figure amounted to 3.8 and in France to
2.5. The further growth shows a rapid rate of increase. It is pre-
dicted that in 10 years' time about 50% of all families in Europe will
be in possession of a television set.
Today that may sound like a daring prognosis-but tomorrow?

1110111111111111

Electron -Valves--
A World's Wonder Has Become a Reality
Since the scientist K. F. Braun developed the cathode-ray valve
61 years have passed. That denotes six decades of technical progress
since then and tremendous achievement in the field of electronic
engineering.

The demand for electronic valves for television purposes has rapidly
increased. Commercial activity with this important component
grew to significant proportions in the world market.

Valve manufacturers of the German Democratic Republic are in
a position to supply top-quality receiver valves, miniature valves,
long life valves and others.

RoFIRENWERKE
Agency for England: Messrs Winter Trading Co. Ltd., 6, Harrow Road, London,W.2

RFT Rohrenwerke, Abt. E,
Berlin-Oberschoneweide, Ostendstr. 1/5,

German Democratic Republic.

2
0

Please forward your 294 page catalogue " Receiver Valves " free of charge. English, French,
German Edition.'
"Please delete what does not apply.

Name Firm

Address Country .........'

Remarks
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A FURTHER
IMPORTANT
ANNOUNCEMENT

by METAL PRODUCTS LTD

A. B. Metal Products Ltd. proudly announce that
they have been granted by the Trolex Corporation
of Illinois, U.S.A., the sole manufacturing rights
of the new "TROLEX" range of switches.

The Trolex method of switch manufacture incorporates a technique which

is completely revolutionary and will enable A. B. Metal Products Ltd.
to make available shortly in this country a range of multi -pole, multi -way
switches which will be unique in design, size and performance. Samples

will be available very shortly.

TROLEX
The new conception

in switches

METAL PRODUCTS LTD.,
Walkden House, Melton St., Euston Square, N.W.1.

Telephone EUSton 9226 (5 lines)
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No exposed metal parts other than terminations,

which are clean solder coated, thereby ensuring

easy soldering.

Body and terminations free of wax coating
or any other low melting point material.

Long life without voltage derating.

Designed to meet the requirements of British

Joint Service Standards RCS 131 and BS 2131

with humidity classification H.2.

Solid construction eliminates internal

movement, preventing damage by severe
vibration.

mart ml ENCAPSULATED PAPER DIELECTRIC
TUBULAR CAPACITORS HAVING OUTSTANDING CHARACTERISTICS
The Dubilier Capacitor Type 560 is a new approach to capacitor requirements for all radio and electronic
applications. It is constructed to meet long and arduous service conditions. The paper dielectric element is
impregnated with a plastics material to produce a solid unit. The terminations are of great mechanical and
electrical strength and the assembled element is sealed in an encapsulated mineral loaded epoxy resin so
that there are no parts capable of movement, making the capacitor completely immune to shock and all normal
atmospheric conditions.
Capacitance Tolerance; ±20% normal ±10% by selection. Power Factor; Less than 1% at 1,500 c/s. Insulation
Resistance; Better than 20,000M0 at normal temperature. Voltage Application; From -40° to +125°C for d.c. and
from -40° to + 70°C for a.c.

CAPACITANCE

liF

VOLTAGE RATINGS DIMENSIONS

d.c. Wkg. at -40°C
to + 125°C

d.c. Test
at 20°C

a.c. Wkg. r.m.s. at-40 °"-40°C to +70°C
and up to 60 c/s

Diameter
+0.020

-0
Length
± 0.040"

0.001 1,000 2,500 250 i I

0.002 1,000 2,500 250 i I

0.005 1,000 2,500 250 i I

0.01 1,000 2,500 2.50 I} li
0.02 750 2,250 250 i If
0.05 500 1,500 250 i I*
0.1 350 1,000 180 i 11

0.1 500 1,500 250 i I *

al322322`c_i3

.11111 IF

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD. NORTH ACTON, LONDON W.3.
Telephone: ACOrn 2241 (5 lines) Telegrams: Hivoltcon London Telex
Cables: Hinaltcon London Telex: 25373

DN 2428
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If you have a problem that can be solved

by using digital techniques-then

Venner packaged circuits can help.

Their versatility can solve your development

or test set problems, because either

you or we can build the equipment

from fully developed circuit elements.

All the answers . .
on punched tape, in I" figures or in print.

Some examples of 'specials' built from Venner
plug-in stages are illustrated on the right.

1 In -line readout frequency and time measuring equipment.

2 3 digit counter.

3 Frequency source for octave filter testing (12 output frcquencies.

4 Dual channel tuned amplifier.

5 Speedmeter with tape readout.

6 In-Ine readout t chometer.

7 So enoid valve timer.

8 3 digit hatching counter.

9 Spe... ial purpose time measu ing set.

10 Frequency source pmviding .0 k,./s, 1 kc/s, 100 c/s, and 10 c/s.

11 Reaction time indicator.

As a general rule we can give you delivery in
6 to 8 weeks of special items built in this way.
Alternatively, if you "do-it-yourself", we will
give advice and provide the majority of plug-in
stages within 7/10 days of receiving your order.

If you are not familiar with our circuit blocks, please
send for leaflet WW/104.

ENNEI,

3
7
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i3 4 5 7
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8

Electronics
VENNER ELECTRONICS LIMITED
Kingston By -Pass, New Malden, Surrey
Telephone: MALden 2442
A member of the Venner Group of Companies.

11
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S5511 Trimmer
Screw type trimmer
for chassis mounting.
Capacitylpf to10 pfs.

ttAt,

have a good name for

COMPONENTS
SI204 Trimmer
A popular and well proved
Compression Trimmer avail-
able in I, 2, 3, 4, 5 and 6 Bank
Units with fixed screwed ad-
justing stem ensuring high
stability. Cap. 3-33pf. and
25-50 pf.

C7802 Condenser
A miniature 2 -gang less than I" in length.
Can be provided with trimmers and
either direct or slow motion drive.
Capacity swing 118 pfs each section or
153 pfs and 82 pfs.

C7402 Condenser
For applications requiring larger capacity
values than C7802. A cut oscillator vane
is available for an I.F. of 470 Kc/s.
Capacity swing 196 pfs aerial and 110 pfs
oscillator or 196 pfs in each section.
Either slow motion or direct drive types
are offered with trimmers if required.

WINGROVE & ROGERS LIMITED

S' 1,
II'.,Aer e JAI:Au

TS6-12 Miniature Terminal Strips
Centres are 5/32", available in single,
2, 4, 6, 8, 10 and 12 units with
insulators of aluminium oxide
possessing high strength in relation to
size. Larger versions can be supplied
both in single stand-off and strip
form with voltage ratings up to
4 K.V. working.

HEAD OFFICE: Dept. W. Domville Road, Mill Lane, Liverpool, 13. Grams & Cables: Components, Liverpool. Phone: Stoneycroft 2265

LONDON OFFICE: Dept W. Broadway Court, Broadway, London, S.W. I. Telegrams: Compounded, Phone, London. Phone: ABBey 2272



JANUARY, 1960 WIRELESS WORLD 35

Pye Portable Public Address equipment is
transistorised for maximum portability and
minimum current consumption. It is the
perfect answer to all situations where
mobility, temporary use or lack of power
supplies make it impractical to use more
conventional systems.
Ideal for police, fire services, political
meetings and electioneering vehicles, garden
fetes and sports meetings, touring coaches
and all types of ships, passenger and freight
control on railways, building operations
and many others too numerous to mention.
Intrinsically safe versions of this equipment
are available which have been certified as
suitable for use in methane and pentane at-
mospheres by the Ministry of Power and the
Ministry of Labour Factory Inspectorate.

11 (.1.01.1.../111
TO Mk H. Vv. OP FOR1tYllail

310.11143 01
ANO TILIPNON1 toultr.st

1.1 1111COPU.L.14.111.1.9.01 CM,

3 WATTS The Hand Portable Electronic
Megaphone weighs only 5 lb. The transistor
amplifier gives more than 3 watts output. It
uses standard torch batteries which last.
about six months.
The Portable Electronic Megaphone with
adjustable stand and separate microphone
is suitable for all temporary occasions. It
can be stood, mounted at an angle or easily
carried. It is similar to the Hand Portable
and is completely self-contained.

10 WATTS The Portable Transistor Amplifier weighs only 5f lb.
and measures 8' x 3r x 6'. It will deliver 10 watts output for a
consumption of 1.8 amps from a 12 volt battery. It is ideal for use in
moving vehicles or on sites where a mains supply is not available. A
comprehensive select ion of microphones and loudspeakers is available.

PYE TELECOMMUNICATIONS LTD.
NEWMARKET ROAD CAMBRIDGE
Telephone: Teversham 3131 Telegrams: Pyetelecom Cambridge
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FEATURING PYE TELECOMMUNICATIONS EQUIPMENT

BT APPOINTMENT
TO PLAN DUKE OF EDINBURGH

SUPPLIERS OF
RADIO TELEPHONE EQUIPMENT

PEE TELECOMMUNICATIONS LTD.

"Ranger" v.h.f.
boot -mounting
Radiotelephone
Brief Specification:
PTC 8201/2: 20 watt F.M.
PTC 2201/2: 15 watt A.M.
PTC 8101/2: 10 watt F.M.
PTC 2101/2:5 watt A.M.
Available from 25-174 Mc/s.
Simplex or Duplex operation
"Split -channel" selectivity
Up to 6 switch -selected channels
Power supply: Models for 6, 12 or 24 >olts
operation.

The Pye "Ranger" radiotelephone has been
designed to meet the specifications of the
American F.C.C. and the British G.P.O. It is
suitable for use under all climatic conditions
and is vibration proofed. Its features include
light weight, low battery drain and low cost of
installation and maintenance. Optional features
are alternative channel spacing; public address
and rebroadcast facility on A.M. types; and a
choice of fist microphone or telephone handset.
The models listed here form part of a com-
plete series which include dash mounting
types and fixed stations.

PYE TELECOMMUNICATIONS LIMITED
NEWMARKET ROAD  CAMBRIDGE

Telephone: Teversham 3131. Telegrams: Pyetelecom Cambridge.
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FEATURING PYE TELECOMMUNICATIONS EQUIPMENT

BY APPOINTMENT
TOH.R.Y DUKE Of EDINBURGH

SUPPLIERS Of
RADIO TELEPHONE EQUIPMENT

RYE TELECOMMUNICATIONS LTD.

Ranger '450' Radiotelephone Fixed Station

Brief specification:
Frequency Range: 450-470 Mc/s.
R.F. Output: 5 watts
Channel Spacing: 5o or 6o Kc/s.
Modulation:
Service:
Operation:

Power Supply:

F.M.
F 3 telephony
Single or double
frequency simplex
or duplex.
Too -15o and
200-250 volts
A.C. 40-60 c/s.

The Pye PTC 87ro Fixed
Station has been designed to provide reliable
communications in the 450-470 Mc/s band.
Both the transmitter and receiver are fitted
with temperature -controlled crystal units
to ensure an exceedingly high frequency
stability over a wide temperature range.
All the materials used have been chosen
to ensure reliable operation under a wide
range of climatic conditions.
Additional control equipment is available
for operating the Station at distances of up
to zoo feet or, via telephone lines, over
greater distances.
A switchboard Termination Unit is also
available for working the Station into a
manual or automatic telephone switch-
board.

PYE TELECOMMUNICATIONS LIMITED
NEWMARKET ROAD  CAMBRIDGE

Telephone . Teversham 3 z 3 Telegrams : Pyetelecom Cambridge.
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The

Newmarket
range

includes
them

all

NEWMARKET

TRANSISTORS

Switching
1110/1S, V10/1SC
V10/2S, V10/25C

Voltage ratings to, 15 zoV. Switching Rise times
down to 1 its (VtoitS), .2 Ps (Vroi2S)
Max. dissipation 125 mW; Peak current 5oomA.
Rectangular or Kt oo7,A1/132 standard
cylindrical style can.

R. F.

V6, 2R, V6/2RC
V6/4R, V6/4RC
V6/8R, V6/11RC

Voltage ratings 6, to, 15, zo, 25V.
Typ. frequency cut-offs 3, 5.5, to Mc/s.
Max. dissipation iz5mW; Rectangular or
Ktoo7/A1/D2 standard cylindrical style can.

A. F.

V10/15A, V10/15AC
V10/30A, V10/30AC
V10 /50A, V10/50AC

Voltage ratings to, 15, 3oV.
Typ. betas zo, 40, 75.
Max. dissipation zoomW; Rectangular or
Ktoo7/AI,D2 standard cylindrical style can.

I.P.
(Intermediate

Power)

V15/20IP
V30/20IP
V60/201P

Voltage ratings 15, 30, 6oV.
Typ. beta go.
Max. dissipation 2W;
Max. current 2 Amp.

N.P,
(Noodle

Power)

V15/15NP
V15 /30NP
V30/15NP
V30, 30NP

Voltage ratings 15, 3oV. Typ. betas 25, 40.
Max. dissipation 15W; Max. current 6 Amp.
Standard Diamond (JEDEC Ez-42) Base.
Cold welded case.

P.
(Power)

V15/10P
V15/20P
V1510P

V30/10P
V30/20P
V30/30P

V6010P
V60 20P
V60, 30P

Voltage ratings 15, 3o, 6oV.

Max.Typ.

betas
dissentt

t8i,o2n4i, 01i

curre3 .Max Amp.

VHF Drift V15/20R
Voltage rating 15V. Typ. frequency cut-off
p Mc/s. Max. dissipation 75mW,
Max. current i2mA. JEDEC TO -5 welded case.

If you have not received a copy of our booklet "Semi- conductor Device Data", ask us to send you one.

Newmarket Transistors Ltd
Exning Road, Newmarket, Suffolk. Tel: Newmarket 3381/4. Cables: Semicon Newmarket

TA 2722
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Inside and out . . . the expertly designed Brenell tape recording equipment
establishes a lasting impression of quality at its best. How true this is of its performance too!

Superb sound reproduction that the discerning ear of the connoisseur
will find highly commendable and its versatility in application of immense advantage.

Small wonder when you consider over 10 years of engineering development and production experience
by Brenell-the sole manufacturers-are behind every machine produced. You'll be missing hi-fi

at its finest if you fail to see and hear a Brenell in action before you make your choice.

Three recording speeds 31, 71 i.p.s. Frequency compensa-
tion at all speeds: Push button operation (interlocked):
printed circuit amplifier: separate bass and treble controls:
high quality speaker (8in. x Sin.): takes spools up to 7in.:
pause control: digital rev. counter: contemporary style
wooden cabinet for improved acoustic performance.
Approved by the Council of Industrial Design. Price includ-
ing 1200ft. tape, spool and quality microphone, 58 GNS.
3 Star Stereo rec/playback model now available 89 GNS.

or with two microphones 95 GNS.
Send now for complete details.

BRENELL PERFORMANCE IS TRUE - TO - LIFE PERFORMANCE

G024

Sole Manufacturers: BRENELL ENGINEERING CO., LTD., IA DOUGHTY STREET, LONDON, W.C.I. Telephone: CHA 5809 and HOL 7358
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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
Frequency Guaranteed max. total losses

cycles /second at B. Max. IS Kilogauss

ABOVE-A 4,000 -lb. coil of
30" wide x .013" thick,
ready for despatch.

ALPHASIL 44 50 .62 watts lb. RIGHT-Core-loss testing of
ALPHASIL 40 50 56 watts/lb. Alphasil by the 'double -lab'
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 54 inches, and in
002" thick, in widths up to 4-1 inches.

Frequency
cycles /second

400
8,000

ALPHASIL 004HF
ALPHASIL 0021 -IF

Guaranteed max. total losses
8.00 watts;lb. at B. Max 15 Kilogauss
9.50 watts/lb. at B. Max 2 Kilogauss

Full technical data will be supplied on request

RICHARD THOMAS & BALDWINS LTD
Lamination Works: COOKLEY WORKS, BRIERLEY HILL, STAFFS.
Midland Section Office: WILDEN, STOURPORT-ON-SEVERN, WORCS.
Head Office: 47 PARK STREET, LONDON, W.I.

Our Cookley Works is one of the largest in Europe specialis'ng in the
manufacture of Stampings and Laminations for the electrical industry.

curs. of WS VA/lb against
B. max. ALPHASIL 37
nd FERROSIL 80 at SO es

IS

10

5

FERROSIL BO

010

ALPHASIL )7

15

mu Kiioposs
20
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The Pye Picture Monitor Type 2823 has been
specially designed for field or studio locations
where the use of a precision monitor is not
essential. The monitor is light, small and easily
carried. It can also be used with a Pye industrial
television chain or other closed circuit tele-
vision systems. Outstanding Features:

* The monitor will operate on either a complete
video waveform or by means of separate video
and synchronising waveforms.

* Chassis is isolated from the A.C. power supply.
* Available for operation on either 405, 525, or

625 -line standards.
* Main controls are mounted at the front of the

unit.
* Provided with easily removable side panels and

hinged chassis for maintenance.
* Incorporates printed circuits for reliability.
* Small dimensions allow mounting in restricted

places. Measures only sr x 10' x 162'. (24 x 25 x
42 cm.).

* Features an 8r (21 cm.) rectangular, aluminised
picture tube.

* May be used at microwave link repeater stations
for checking the quality of the received picture
signal.

* Light weight for easy portability. Weighs only
24 lbs. (11 kg.).

* Remote control of Brightness and Contrast.

For full technical details, please
write to

PYE LIMITED, Sales Dept.,
Television Transmission
Division Cambridge

THE NEW

;;

PICTURE

MONITOR

TYPE 2823

LIGHT

COMPACT

RELIABLE

m Immk

...at an exceptionally

LOW PRICE

41



42 WIRELESS WORLD JANUARY, 1960

MAXIQ
REGD.

"WE COULD BLIND YOU WITH SCIENCE"
on the technical superiority of our coils but
are sure you would prefer us just to say

"WE GUARANTEE THEM"!
Coverage from 3.8 to 2,000 metres in 7 ranges-Each coil is packed in an aluminium container which may be
used as a screening can for the coil itself-Brass threaded adjustable iron cores-Colour coded moulded
polystyrene formers-Chassis/Plug-in Technical Bulletin, DTB.1 1/6-Dual Purpose Technical Bulletin,
DTB.4 1/6-Colour Code Identified
Coils: BLUE Signal Grid Coil with
Aerial Coupling winding-YELLOW
Signal Grid Coil with intervalve Y4 DIA

coupling winding-GREEN Grid Coil I I I

. , HOLE

with reaction and coupling windings- I

FIXING

RED Superhet Oscillator for I.F. of
465 Kc/s-WHITE Superhet Oscillator
for 1.6 Mc/s. Prices range from 4/1 to
4/9 each. Five Colour Glass Scale,
Back Plate, Pointer, Pulleys and Cord
for use with 315 pF tuning condensers.
Coverage (1) 150-400 Kc/s.; (2) 530-
1,600 Kc/s.; (3) 1.5-4 Mc/s; (4)
4-12 Mc/s; (5) 10-30 Mc/s; Price 15/-.
GENERAL CATALOGUE covering full range of components send 114d. in stomps or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIES

it \ VIHOLDER

MAXI -V COILS MINIATURE; DUAL
OCTAL PLUG-IN TYPE PURPOSE COILS

MAXI -'q' COLS
CHASSIS MOUNTING TYPE

DENCO (CLACTON) LTD. (Dept. W.W.), 357/9 Old Road, Clacton -on -Sea, Essex

14 MI \Y IPA POCK
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
AMPLIFIERS  D.C. POWER 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, London
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for Industrial Research

A new simultaneous

dual -channel

tape recorder
Series 3C/FN

THE Ferrograph Series 3C/FN, illustrated
here, is a simultaneous dual -channel instru-
ment, using staggered heads, which offers
special facilities to those engaged in medical,
aeronautical and other scientific research.
Besides the normal ability to record simul-
taneously time pulses on one track and
intelligence on the other, it becomes immedi-
ately obvious that many forms of comparative
measurement, stereophonic sound, or indeed,
any two activities capable of being trans-
lated into electrical phenomena (within its

frequency and phase shift limitations) can be
recorded simultaneously and replayed when
required. Thus, the scope of such an instru-
ment, when used for Research purposes, is
almost unlimited.

Our wide experience in the design, manu-
facture and application of high precision
magnetic tape recording equipment in Industry
will be made freely available to you on
request.

7/zeoiki2a.ra,p6 err
BRITISH FERROGRAPH RECORDER CO. LTD., 131 Sloane Street, London, SW I. Tel: SLOane 2214/5 & 1510

A Subsidiary of Ferrograph Company Ltd.
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Just look at yourself
You couldn't have a better medium than television for advert:sing

TV sets (and the other goods you want to sell). That's because :
14

-,,,,if'`, '
';'.

1 your audience, when thinking about sets, makes a

direct comparison with the one that's showing them your advertisement.

2 the efficiency of your press and point of sale publicity

is increased by your appearance on TV so that you can refer to a same

day press advertisement and thus stimulate coupon replies.

3 Associated-Rediffusion covers London and its environs-

one of the largest and richest markets in the world.

Put television on television; and you're bound to sell more.

Associated-Rediffusion will be pleased to show you specimen campaign budgets,
together with interesting facts about your potential market viewing audience. Just
contact John Talbot (HOLbom 7888) for full details.

ASSOCIATED-REDIFFUSION
Television from London, Monday to Friday

Associated-Rediffusion Ltd., Television House, Kingsway, London W.C.2. Tel : Holborn 7888
also 61 Cornwall Street, Birmingham 3. Tel: Central 3041
also Queen's House, Queen Street, Manchester 2. Tel: Deansgate 7744
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Phcenix:
000000000000

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 spin-
nings, 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

FOR SPEEDY AND DEPENDABLE INSTALLATION

EQUIPMENT#0, 7"/V REMY
amid

COMMUNAL AER/At 8Y8TEM8
WIDE BAND AMPLIFIERS

Mark 111-40 to 220 mcis (covering ALL Bands I, 2 and 3) Gain 20 db /r, 2db,
75 ohms in and out. Rack Mounting.
Mark IV-A cheaper version of the impeccable Mark III. Same performance, steel
case.
Type 12/5A-40 to 70 mc/s (Band I) Gain 32 db El db. Wall Mounting. Indoor or
Outdoor Cases. Line powering facilities. 75 ohms in and out. Extensively used for
urban T/V relay systems

-41 SOURCE CONVERTER UNITS to convert any T/V channel. Bands 1 and 3 to
any Band I channel, With and without separate A.G.C. (20 db) on Sound and Vision.

MAST HEAD AMPLIFIERS. Mast Head Units gain 14 db with base units for
powering via signal cable.

SINGLE CHANNEL AMPLIFIERS AND REPEATERS. Gain up to 56 db
with and without A.G.C.
Any channel in Bands I, 2 and 3.

-411 CO -AXIAL CABLE ACCESSORIES. Equalisers, Splitters, Combiners. Tappers,
Load Units. etc Outdoor or ndoor types

WIDE BAND REPEATER Type 12i5A
with Repeater Type 5FM incorporated

(covering together Bands I and 2)

COMPREHENSIVE ILLUSTRATED LISTS FROM TELENG LIMITED
TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX Tel: INGREBOURNE 42901
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2 3

send today

for these

leaflets.

AMPLIVOX
LIMITEI)

TROPICALISED
EARPHONE AND
MICROPHONE INSETS
For Military and Commercial
Communications
These three new Amplivox magnetic insets
developed in conjunction with R.A.E.
Farnborough have

Low mass and high speech intelligibility
and are fully Tropicalised, pressure
equalised and service approved

(I)

(2)

(3)

13125 Mask Microphone and Switch
with response specially designed for
oxygen mask use.

13150 Miniature earphone designed
for maximum speech intelligibility.

13750 Noise Cancelling Microphone
giving up to 35 dB reduction of
ambient noise.

ARB Approved and NATO Designated

Other Products
Headphones, Headsets and Helmets, Microphones
and Earphones, Communication Systems,

Ear Defenders, Extruded Cordage and Cables

INDUSTRIAL DIVISION
Beresford Avenue Wembley, Middlesex
Telephone : WEMbley 8991
Telegrams & Cables ; Amplivox, Wembley
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The Drayton catalogue gives full

technical information on the physical and

mechanical properties of Hydroflex seamless Metal

Bellows. Separate sections are devoted to typical designs,

the soldering of assemblies and the prediction of

life under various operating conditions. Your copy

is available on application to Dept. WW.

HYDROFLEX
seamless Metal Bellows

L26

DRAYTON REGULATOR & INSTRUMENT CO. LTD., WEST DRAYTON, MIDDX. West Drayton 4012
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The type Dl/D is a V.H.F. Signal Generator
of rugged construction designed for both
laboratory use and also the severe conditions
of " the field." This instrument is widely
used by communication engineers through-
out the world, and has the following out-
standing features:-

Wide frequency range-I0 to 300 Mc/s.
 Reliable Attentuator; Output variable

over 100 dB frorn.,IµV to 100 mV.
Negligible stray field.
Sine and Square Wave Modulation.

Nett Price in U.K.

£97
Full technical details in leaflet W43

4dvaftee COMPONENTS LIMITED

The TYPE Dl/D V. H . F.

SIGNAL GENERATOR

Both the DIED and DIP/2 are now
available with an output impe-
dance of 50 ohms.

to be sure !

THE ADVANCE TYPE DIP/2 V.H.F. SIGNAL
GENERATOR

This model is a special version of the DUD designed for
the alignment of narrow band communication receivers,
and incorporates:-
* Crystal Modulator, eliminating spurious frequency

modulation.
 2 Mc/s Crystal Reference Oscillator.
 Buffer stage, eliminating attentuator reaction on the

oscillator frequency.
TFull technical details in Leaflet W37 NET

IN U.K.
PRICE £110

INSTRUMENTS DIVISION 111=11=111
ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX TELEPHONE : HAINAULT 4444 G071
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A service for Designers

LOMM-7,"

The possibility of a component change -due to shortage of supplies,
increased costs or failure to meet specific conditions-is a problem facing
every designer of electronic equipment. However, one basic component can

be tailor-made from the start, for LAB will supply the precise type of
Resistor required, ex stock and at the right price. Write for full technical
data, prototype samples and price schedules to:-

THE RADIO RESISTOR CO. LTD.,
50 ABBEY GARDENS, LONDON, N.W.8

Telephone: Maida Vale 0888

_OH H77777D---

CARBON WATTS
OHMIC
RANGE

TOLER-
ANCES ±

I. Solid 1 1 & 2 10-10M 5% & 10%
2. Cracked 100-20 1-500M 5% & 10%
3. *High Stability I/10-3 I -50M 0.5%1%2%5%
4. Variable i 5K -2M -
5. V. High Resistance 1-3 50m-103 5% & lo%
6. V.H.F. (Rods & Discs) 1/10-I 10-IK 1% & 2%

WIREWOUND
4. Rheostats 4-500 10-18K -
8. Vitreous 3-500 1-150K I%2%5%
7. Cemented 1-15 I -25K 5% & 10%

9. Metal oxide 1-2 I00 -4.2M 1% 2% 5%
*The ubiquitous blue (10,) grey (20) " HISTABS "

Do you KNOW
THAT Rheostats (4) can be made up in twos

and threes on a common spindle.
THAT the whole of the vast range
shown under (3) can be delivered ex
stock in all Preferred values.

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
I76pF TUNING CONDENSER PRICE

P50/2CC 1st and 2nd I.F. TRANSFORMER
470 Kc/s. OPERATION. " Q " = 150 PRICE 5'7d.

P50/3CC 3rd I.F. TRANSFORMER. 470 KO
OPERATION. " Q " = 170 PRICE

5'4d.

6f Od.

RA2W L.W. and M.W. ROD AERIAL 6in. long,
flying -lead connections. For 280pF TUNING
CONDENSER PRICE 12f 6d.

LFTD2 DRIVER TRANSFORMER. Split Secon-
daryType, semi -shrouded. With 6 connectingtags PRICE

PCA I PRINTED CIRCUIT PANEL, 2.1 x 8 -in. ready drilled with component positions and references printed
on rear PRICE

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET PRICE

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

9'6d.

9'6d.

2'0d.

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET,
WEYMOUTH, DORSET
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Three NEW...

3.5 - millimicrosecond risetime.
Type 581.
A new laboratory oscilloscope with many of the
capabilities needed in the current rapid advancement
of the electronic art. Its 3.5-mµ sec risetime,
0.1-v/cm sensitivity and 0.01-µsecicm sweeptime
are features for modern high-speed pulse applications.
A new series of Tektronix plug-in preamplifiers
promises outstanding signal -handling versatility for
an oscilloscope with a vertical passband of dc to
approximately 100 mc.

Type 585.
Having the identical general specifications as Type
581, the 585 has second time base generator. This
acts as a sweep delay generator, providing a wide
range of calibrated sweep delay, continuously variable

over the range of 1µsec to 10 sec. Colour -correlated
controls eliminate confusion, making this new high
performance oscilloscope easy to operate.

Full details from

OSCILLOSCOPES

When top performance oscilloscopes are required,

the range of Tektronix instruments can satisfy
the most rigorous demands. Livingston Labora-
tories are the sole representatives in Great Britain
of Tektronix Inc.

NEW DC to 30 MC

Dual - Beam Oscilloscope

Type 555.

Two electron beams, each
with its own X and Y
deflection systems, help

make possible a highly

versatile dual -beam oscillo-

scope. Either of the two
time -base generators in

the Type 555 can deflect
either beam for dual and
single displays, and either
can deflect both beams
for a dual display on the
same time base. Time -

base units are the plug-in
type to facilitate instrument maintenance and the sweep
speed is variable between 0.02 fisec/cm and 12 sec/cm.
This new oscilloscope will accept the standard range of
plug-in pre -amplifiers.

INNIEW11111/121111
NNINSETAIIIIIIISZ
NENIIIIIIIININNI
NNINIIIIIIIIIIIN

111111111111111111111111111111111

ININEINNINNINNII

Same signal displayed
simultaneously on slow
sweep (upper beam) and
fast sweep (lower beam)
shows both coarse and fine
structure of waveform. De-
lay range -0.5 t/sec. to
50 secs.

LIVINGSTON LABORATORIES LTD.
RETCAR STREET, LONDON, N.I9.
Telephone : ARChway 6251
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PAINTON Miniature Vitreous Wirewound Resistors

Rating
(at 20°C)

Watts
TYPE

Resistance
Range
ohm 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 & 578279

* Fully Type Approved to RCS 111
* Top Quality * Quick Delivery

Painton & Co. Ltd. * Competitive Prices
KINGSTHORPE NORTHAMPTON kagg 2pec/;9/ ahtii 64N: wideTel: 32354-7 Telegrams: 'Ceil Northampton',
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Greater versatility
for the Redifon G.R. 400 TRANSISTORISED
SSB Radiotelephone

The Redifon GK. 189
Two -Tone Keyer/converter, when used in con-
junction with the GR. 400 gives the added
facilities of TELEPRINTER working.

liedifon
THE WORLD'S LEADING MANUFACTURERS

OF RADIOTELEPHONES

The Redifon R. 401
SSB Receiver combines with GR. 400 to give
full DUPLEX TELEPHONY.

The Redifon GR. 400
TRANSISTORISED SSB
Radiotelephone gives all the
advantages of single side -
band, yet is as simple to
operate as an ordinary
telephone. For R/T or CW
operation. Compact.
Reliable. Full tropical
specification.

These 3 units are available for use with A.C.
mains or D.C. 12 or 24 v. supplies.

REDIFON LI MITED Communications Sales Division,

Wandsworth, London S.W.I8 Telephone : VANdyke 7281

A Manufacturing Company in the Rediffusion Group
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atiotsn4"-9 WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7.
Telephone : NORth 3213 The name ARMSTRONG is our registered trade mark.

ST3 AM/FM
TUNER price 26 gns.

Post this coupon or write for free descriptive literature or call at
cur Holloway Showroom for full, unhurried demonstration and pro-
fessional advice on your installation. Open 9-6 weekdays and 9-5
Saturdays.

 THREE WAVEBANDS
Full coverage of the VHF band (87 to 108 m/cs.) and of the Medium
and Long Wavebands.

 SELF -POWERED
Incorporates its own power pack and the mains input is adjustable
for different AC supply voltages.

 MATCH ANY AMPLIFIER
Variable feedback control adjusts output from 0 to I volt; with
cathode follower, ensures perfect matching to any amplifier.

 EASE OF TUNING
On VHF, automatic frequency control gives }in. broad tuning for each
transmission. Magic eye on medium and long.

 CONTINENTAL RECEPTION
Unique 2nd I.F. stage on AM and very efficient AVC action, provide
Continentcl reception of excellent programme value.

7 Other models in our range of radio tuners

FM61 £21.0.0

NAME WJT

ADDRESS

A sensitive high fidelity tuner covering the full VHF band, with switched
automatic frequency control and cathode follower output.

RF125T E29.14.4
Short-wave tuner, incorporating audio pre -amplifier and tone controls;
4 wavebands covering 13 to 550 metres plus long wave.

XS2

Actual size

Dry Reed Relay Insert
A gold plated relay contact hermetically sealed in inert gas
for absolute reliability, high speed and low contact bounce.

maximum current... ... 250 mA

maximum resistive load ... 15 W

maximum closed resistance... 50 mu
minimum open resistance... 5 x 10"0

nominal operate ampere turns 120 AT
nominal release ampere turns 60 AT
operate time less than 2 mS
bounce time less than ... 0.5 mS
release time less than ... 0.5 mS

our Technical Service Department is ready to
provide further details of characteristics
or application.

STONEFIELD WAY - SOUTH RUISLIP - MIDDLESEX
A member of the Automatic Telephone & Electric Group Ruislip 3366

S. I.
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A higher standard of
listening enjoyment and

satisfaction in the home

ELECTROSTATIC
LOUDSPEAKER

%re& ethvede
*op/twat-ea 04
or'GlCl soadeV

The Quad Electrostatic Loudspeaker is essentially
an instrument designed for the home* of the
music -lover with every emphasis towards the natural
quality desirable for serious listening to music of all
types. Of modest size, this loudspeaker is suitable
for use in the average -sized lounge ; it is capable of
providing distortionless reproduction under such
conditions up to a volume level similar to that
experienced in the concert hall.

*Increasingly used in studios, monitor rooms and wherever
standards have to be set-and maintained.

Send a postcard marked W W. for illustrated booklet.

ACOUSTICAL MANUFACTURING COMPANY LTD.. HUNTINGDON, HUNTS. Huntingdon 361
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Miniature
ROTARY SWITCHES

by

ARDENTE
ARDENTE ACOUSTIC LABORATORIES LTD.

8-12 MINERVA ROAD  LONDON  N.W.IO

Phone: ELGAR 3923 (6 lines) Telegrams: HAILER, LONDON

* full technical data
upon request

LEVELLI PORTABLE INSTRUMENTS

A.C. MILLIVOLTMETER
TYPE TM2A

Measures 5011V to 500V on 12 ranges. Response
4- 0.Id8 from 30 c/s to 30 kc/s. High input
impedance. Output for C.R.O. Gain up to
80 dB available with 2 V. output. Low noise
level. Low microphony. No hum.

Price with batteries: E3 6 . 0 . 0

LEVELL ELECTRONICS LTD
10-12, St. Albans Road, Barnet, Herts.

Telephone: BARnet 5028

TRANSISTOR TESTER
TYPE TM5

Measures the current gains of PNP and
NPN transistors, the values of resist-
ances, and the leakage currents of diodes,
transistors and low voltage electrolytic
condensers.

Collector Current Ranges: 0.5, 5, 50,
500 mA.

Current Gain Ranges: 100, 250, 500.
Resistance Ranges: 0-50k0, 0-500E-2.

Price with batteries: £17.0.0

. -it -IP ,t0
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919 .e
MAX40-I9L" VOLTMETER

Type 3:71 1.01.
The need for instruments capable of measuring

voltages with a high degree of accuracy and with a fast

reading time has long been apparent. The Ferranti 3 digit

voltmeter has been developed to meet this requirement.

The advantages of this precision instrument will undoubt-

edly prove attractive to those engaged in the fields of
automatic testing and monitoring, analogue to digital

conversion, calibration of moving pointer instruments and

many similar applications.

Special Features

 Automatic Ranging and Polarity
High Accuracy and Resolution
Fast Reading Time

 Complete Reliability

SPECIFICATION

Display Three digit plus automatic polarity indication
and automatic decimal placement.

D.C. Volts in 3 ranges
Automatic 0.01 - 9.99 V
Ranges 10.0 - 99.9 V

100V - 999 V

Accuracy 0.1% of full scale reading on any range.

Average Reading Time 0.7 seconds.

Input Impedance at Balance 10 Megohms.

Input 110 - 250V A.C.50-60 c/s 50W.

Weight 50 lbs. approximately.

Style Bench cabinet 17" x 13" x 14" high with
optional brackets for standard rack mounting.

In view of continuing development, the right is reserved to alter
the specification or design of this instrument.

FERRANTI LTD FERRY ROAD EDINBURGH 5
Telephone: DEAn 1211

ES/764
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tillers CERAMICS

FOR INDUSTRY

High quality material and dimen-
sional precision are attributes of
Bullers die -pressed products.
Prompt delivery at competitive
prices.

We specialise in the manufacture of-PORCELAIN FREQUELEX
for general insulation for high -frequency insulation

REFRACTORIES PERMALEX & TEMPLEX
for high -temperature insulation for capacitors

BULLERS LIMITED
MILTON  STOKE-ON-TRENT  STAFFS

Phone: Stoke-on-Trent 54321 (5 lines)  Telegrams & Cables: Bullers, Stoke -en -Trent
Ironworks TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4

Phone Tipton 1691 Phone: MANsion House 9971

RADIO  TELEVISION  TRANSMITTING & INDUSTRIAL TUBES

0"1.1.11;76.88

0 R T WALRAD ON LY
TUgE

ALL TUBES OF BEST BRITISH
AND CONTINENTAL CURRENT
PRODUCTION, BRANDED AND

BOXED "WALRAD"

LEADING BRITISH MANU-
FACTURERS' PRODUCTION
ALSO AVAILABLE WITH
THEIR OWN BRAND & BOXES

LOWEST

PRICES

HIGHEST

QUALITY

ALSO IN STOCK
LARGE RANGE OF
AMERICAN TYPES

WALMORE ELECTRONICS LTD.
PHOENIX HOUSE 19-23 OXFORD STREET ' LONDON ' W.1

Telephone : Cables :

GERard 0522-3 VALVEXPOR-LONDON
Telex:

LONDON 28752
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the WHARFEDALE

Here is what three leading technical journalists have
said about this unique loudspeaker.

" It is a real winner

P. Wilson, Gramophone

" The reviewer
unhesitatingly

places
this

speaker
system

amongst
the top three

or

four of his experience
to date "

R. L. West,
Hi -pi News

" A top category compact loudspeaker.
Unreservedly recommended "

D. W. Aldous
Gramophone Record Review

Model W3
Fitted with linear suspension 12" unit of advanced design with open mounted
5" and 3" units giving wide treble dispersion without " boxiness ".

SIZE : 28" x 14" x Weight 481b. complete.
IMPEDANCE : 12-15 ohms only. Max. input : 15 watts.
Complete with separate middle and treble controls.

Wharfedale
WIRELESS WORKS LTD
IDLE BRADFORD YORKS

PRICE: 136.10.0 in whitewood
£39.10.0 in walnut, oak or mahogany.

Descriptive literature free on request.

Telephone: Idle 1235/6. Telegrams: 'Wharfdel,' Idle, Bradford.
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MODEL L10 HIGH FIDELITY 10 WATT
AMPLIFIER

WITH SEPARATE PRE -AMPLIFIER
Supplied complete Retail

only (i.e. Main Price
Amplifier and Pre -amp.) GNS.
Size of main amplifier 9in. x 7in. x Sin.,
Pre -amp. I lin. x 41in. x 24in. Front
Plate I2in. x 3fin. Stoved Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 10Ib. Pre -amp. 3/b. For 50/63
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 lOpfd.
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.

HARM DN 2
DISTORT! N
(Inc. Pre -amplifier)
0.09% measured at
Damping Factor 35
Bass Control
+9 d.b. to -9 d.b.
at 50 c.o.s.
Treble Control
+ 9 d.b. to -9 d.b.
at 12,030 c.p.s.
Hum Level
-70 d.b.
Filter
-7 d.b. at 9 Kc/s.
-10 d.b. at 5 Kc/s.

TRADE AND EXPORT ENQUIRIES TO:

10

For HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! A'so Avalabic

watts.

LINEAR PRODUCTS

MULLARD VALVES:
EF86(I ), ECC83(2), EL84(2),
EZ8I(1)

OUTPUT MATCHINGS
For 3 ohm and 15 ohm L/Speak-
ers from high grade sectionally
wound output transformer.

RESERVE POWER
PLY (for Radio Tuner)
30 m.a. smoothed and
1.5 a. at 4 -pin socket.

SUP -
300 v.
6.3 v.

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 LT45 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 I5in. 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 15 gns.
L50 SO 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,
LTD. ARMLEY, LEEDS

Tel.: Leeds 63-0126
(3 lines)

All rimRDYSTON equipment is available
from stock at Webb's Radio

including the popular

Webb's Extended Payment Terms:
Deposit El I and 12 monthly
payments of L3/17/9 or 18
monthly payments of E2/13/4.

Aere:9 dwarfs
something newa

EDDYSTON 840A '
Communications Receiver
Operates from A.C. or D.C. mains 110/240 Volts.
Continuous coverage 30 Mc's. (10 metres) to
480 Kc/s. (610 metres).

PRICE £ 5 5

EDDYSTONE " 888A "
Amateur Bands Receiver. Price E110
Webb's E.P. Terms: Deposit E22
and 12 monthly payments of E7/15/6 or
18 monthly payments of ES/617.

EDDYSTONE " 680X "
Communications Receiver. Price E120
Webb's E.P. Terms: Deposit E24
and 12 monthly payments of E8/9/13 or
18 monthly payments of E5/16/4.

Fully descriptive brochure on these unique modes, bust free, on request from :

WEBB'S RADIO, 14 SOHO STREET,0 XFORD STREET,L0 N DO N,W.1
Tel.: GERrord 2089/7308 Shop Hours 9-5.30 (Thursdays 7p.m.), Saturdays 9-I p.m.
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DIPLEXERS

INDOOR TRIPLEXER
COMPLETE WITH

Coaxial plug

Y3 I3/6

ANTIFERENCE

MN IMMO MEI

INCORPORATING 'HIGH -Q' CIRCUITS EMPLOYING 'OPEN' COMPONENTS

FOR MAXIMUM ATTENUATION OF UNWANTED SIGNALS WITH MINIMUM

INSERTION LOSS.

INDOOR MODEL

Fully insulated cream polystyrene snap -on cover of

attractive design. Easy cable connections.

Y 5 complete with standard coaxial plug
(RECMF specification) 10 / 6

MEI MIN 11111 111=11 - MIMI MN

OUTDOOR MODEL

Fully weatherproofed by one-piece seamless canister and detachable
waterproof universal grommets, complete with perforated strip for
mast mounting, may also be mounted on to any flat surface. Easy

cable connections.

Y6 12/6
OTHER ANTIFERENCE AERIAL ACCESSORIES

Atm MEW

' LT
1'6)1* 

OUTDOOR TRIPLEXER
Fully
weatherproof
mast or surface
mounting.

Y4 17,6

Single COAXIAL
OUTLET BOX

Complete with
Coaxial plug

COB/I 416

Coaxial PLUGS &
TVP/I SOCKETS

(\('4°Efficient in
use. Easy to fit.

BOTH 8d. EACH TVS/I

SPLITTER BOXES
enabling two

RECEIVERS TO BE
USED INDEPENDENTLY

OF EACH OTHER
INDOOR MODEL OUTDOOR MODEL

SB/I 6/6 SB/2

ANTIFERENCELIMITED
AYLESBURY, BUCKS. Tel. Aylesbury 2511 (6 lines)

DIEM772'2

SUPPLIED ONLY THROUGH APPOINTED ANTIFERENCE DISTRIBUTORS.
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MOT =K
THREE SPEED TAPE -DECK

The Motek tape deck is both the heart and backbone

of a multitude of recording machines. Confidence in

Motek, felt by manufacturers and enthusiasts alike, grows

excellence of Motek equipment.

Three speeds, pause control, push button operation, accidental erasure

prevention, positioning counter . . . these are a

few of the outward signs of internal quality. List 21 gns.

Patents Pending.
Details of K -I0 (as
illustrated) on Request.

with the technical

NI CI MOM Mt/ MT
"'X'M CHNIQZTE S WEDMORE STREET, LONDON, N.19 Tel. Archway 3114

Arcolectric
SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
Ideal T.V. mains switch

S.L.166: 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.225

T.626

k,11 o LERT Rjrc
CENTRAL AVENUE, WEST MOLESEY, SURREY. Tel.: MOLESEY 4336
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In any multiple loudspeaker system the units should be mounted close together
to maintain a natural quality of reproduction. The ideal stage is reached if all

radiating elements can be integrated on to a common axis. This ideal is achieved
in GOODMANS' TRIAXIOM 12/20 (12") and TRIAXIETTE (8") Full Range High Fidelity

loudspeakers in which all radiating units are coaxially integrated.

TRIAXIETTE 8" Price £13. 10. 0. (inc. P.T.)
A 10 watt 8" triple element High
Fidelity loudspeaker with these outstanding
features :

Frequency range 40-20,000 c/s, from three
coaxial elements.
Vacuum formed controlled edge bass dia-
phragm, with plastic termination.
High stability moulded mid -range radiator.
Rigid die-cast chassis.

TRIAXIOM 12/20 Price
A superb 20 watt 12" triple element High
Fidelity loudspeaker. No other unit pro-
vides such features, in this price class.
Frequency range 30-20,000 c/s, from three
coaxial elements.
Plastic terminated vacuum formed low
frequency diaphragm, free edged.
Automatic mechanical crossover to high
stability mid -range radiator.
12db/octave twin L.C. network transfers
input to H.F. unit at 5 Kc/s.

Precision built pressure driven horn loaded
high frequency unir, employing aluminium
voice coil and diaphragm, complete with
air chamber in self -aligning assembly.
Patented coaxial coplanar twin magnetic
gap system. Total flux (main gap) 178,000
Maxwells.

L -pad H.F. control and crossover network
in metal housing.with flying lead to main
unit.

£25. 0. O.
H.F. unit precision built ; pressure driven,
horn loaded ; with aluminium coil and
diaphragm in self -aligning assembly with
air chamber.
L -pad H.F. control ready wired to the unit.
High efficiency magnet systems employing
the most advanced alloys and large section
return paths.

Die-cast chassis combining high structural
strength and rigidity with maximum open
area.

These triple element units are equally suited to monophonic and stereophonic applications.

rGOODMANS
GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middlesex.

Tel, : WEMbley 1200 (8 lines) Grams.: Goodaxiom, Wembley, England.

Distributors in all countries. CANADA, A. C. Simmonds & Sons, Ltd., 100 Merton Street, Toronto
U.S.A., Rockbar Corporation, 650 Halstead Avenue, Mamaroneck, N.Y.

Europe's largest manufacturers and the World's largest exporters of High Fidelity Loudspeakers.

1
I Post this coupon NOW for your FREE

copy of GOODMANS new High
Fidelity Loudspeaker Manual.

Name

7.1 Address

LOI9 WW
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NOW BUILD IT WITH A

FMT/I

Jasonika
Jason offer a number of constructional kit designs to meet requirements in
modern test equipment and high-fidelity reproduction. The kits are readily avail-
able and embody excellent functional characteristics with clean layout, robust
construction and satisfying appearance.
JASON KITS REMAIN AS EVER THE FINEST IN THEIR CLASS.
THEY ARE BRITISH DESIGNED TO HIGH TECHNICAL
STANDARDS.
Valves extra except where stated.

11Demonstrat;ns 1
of Jason kits and

I other Jason equip- I
I ment daily in our I
I showrooms.
, 8 p.m. Thursdays. !

TEST EQUIPMENT AUDIO tt RADIO
Prices include Valves and CRT,
Oscilloscope OG.10

JSA/2
Stereo amp. E13 19 0

Ideal for the service engineer JTV/2
and experimenter E22 10 0 Tuner -8.13.C. F.M. and with
Audio Generator AG.I0 T.V.sound channels at turn

of a switch E12 19 0
Range 10 c/s to 100 KO E14 5 0

FM/1
Crystal Controlled Calibrator CC.I 0 F.M. Tuner-In chassis form ES 5 0
Covering 10 Kc/s to 250 mcis E16 19 0 Power pack for above E2 I 9

Audio Attenuator
Provides 9 stages from I to

40 db E6 0 0

Mercury
Switched F.M. Tuner with

2 valves in front end ... a 13 11

Stabilised Power Packs with Meters FMT/3
F.M. Tuner-Variable AFC,

PP20M-300-350v. at 175 mA E22 10 0 dual limiters E8 5 0
PP I OM -250-300v. at 85 mA E19 0 0 Everest Transistor Portable
PP20 (less meter) E16 5 0 7 transistors, R.F. stage, high
PPIO (less meter) £12 15 0 quality speaker E15 18 9

Valve Voltmeter EMIO . E18 10 0 Six transistor model E13 19 9

FULL DESCRIPTIVE LITERATURE SENT ON REQUEST.

THE JASON MOTOR & ELECTRONIC CO., 3-4 (D) GT. CHAPEL ST., OXFORD ST., LONDON,
(Between Oxford Circus and Tottenham Court Road.)

sw...,
Em!,. -----/

FMT;3

W.1. GER 0273 4

Makers of High Volta;e Test
Sets and other Ele:tronic Equip-
ment for H.M. Government.

HETERODYNE FREQUENCY
METERS

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: .032'0 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 Kc/s to 20 Mc/s, 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 Mc,'s (higher under favourable condi-
tions) available on request.

A

TELEMAX
... ai

INSTRUMENT
Complete Specifications on application to:-

Sole Manufacturers TELEMECHANICS LTD
(Instrument Division Dept. W.W.8)

SHORE ROAD, HYTHE, SOUTHAMPTON, ENGLAND.
Telephone: Hythe, Hants 3376 Cables: `Telesee, Hythe, Southampton.

Agents: Some overseas territories still available.
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AN ANNOUNCEMENT OF IMPORTANCE
TO ALL TAPE RECORDER USERS

SUPS SON MIN atiaiotape
on TEMPERED lifyinr'

A.

Now available:
the complete range of
professional -quality

TRADE MARK

...on the sensational C -SLOT REEL!
AUDIOTAPE, manufactured in the U.S.A.
by Audio Devices, Inc., is known the world
over for its flawless perfection of sound
reproduction throughout the entire audio
range, and its consistent, uniform quality
from reel to reel and from one type to
another. Available in eight different types,
with a base material and reel footage
to meet every recording requirement.
AUDIOTAPE has only one standard of
quality-the finest obtainable. This sterling
performance reflects Audio Devices' more
than 10 years of experience in magnetic
tape manufacture, and more than two
decades of practical experience in the sound
recording art.

All 5in. and 7in. reels of AUDIOTAPE are
supplied on the exclusive C -Slot Reel-the
fastest -threading tape reel ever developed.
The tape end, dropped into a slot in the
hub, anchors itself automatically at the
first turn of the reel. AUDIOTAPE
also available on the popular -size 3in.. 3fin..
4in. and 5fin. reels.
For the truest sound that your recording
equipment can produce try AUDIOTAPE.
It speaks for itself!

AUDIO DEVICES Inc., New York, N.Y.
Concessionaires to tiv. United Kingdom and Eire.

LEE PRODUCTS (G.B.) LIMITED.
"Elpico House", Longford Street, London, N.W.1
Tel EUSton 5754 (all inesl Telegrams Leprod, London
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an extended and

improved source

of information for

designers technicians research workers

With the January issue, Electronic & Radio Engineer will be renamed
ELECTRONIC TECHNOLOGY-a more accurate indication of its present-day
content.

With every regular feature retained, many extended and improved,
ELECTRONIC TECHNOLOGY will cover the theory and practice involved in any
apparatus embodying thermionic and semiconducting devices.

Articles by leading authorities will embrace telecommunications, radio,
radar, television, computors, control apparatus and measuring equipment.
The world-famous Abstracts & References Section will continue as before.

Owing to rising costs of production it becomes necessary to increase the
price to 5s.-an increase more than outweighed by ELECTRONIC TECHNOLOGY'S
widened scope and improved service to designers, technicians and research
workers.

Electronic
technology

INCORPORATING "ELECTRONIC 8 RADIO ENGINEER"

s . Od. MONTHLY. ANNUAL SUBSCRIPTION £3. 7s. Od

ILIFFE & SONS, DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 Waterloo 3333 (65 Lines)
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emicenducters
COMPUTER TRANSISTORS

The Semiconductors range of Computer Transistors, designed and tested to the special
requirements of computer engineers, is the key to a new order of computer speed and
reliability. Overall reliability is further increased by making possible a substantial reduction
in the number of associated components.

The two types of Silicon Alloy Transistor shortly going into production will make it
possible to extend this high-speed computer performance into ambient temperatures well
above 100°C. Samples are available now.

HIGH-SPEED
LOW-LEVEL
SWITCHING

GERMANIUM

TYPE DESCRIPTION RISE TIME
millimicroseconds Vc max Ic max

SB 344
SB 345

SB 240

MA 393

2N 501

General purpose transistors for
1 conventional logic circuits.

Designed for directly coupled
circuits. Controlled input,
saturation and hole storage
characteristics.

High gain transistor for high-
speed driving of parallel circuits.

Ultra -high speed transistor with
controlled input and saturation
characteristics.

50

30

30

10

5v

6v

6v

12v

5mA

15mA

50mA

50mA

HIGH-SPEED
LOW-LEVEL
SWITCHING

SILICON

SA 495

SA 496

General purpose I 0Mc/s transistor
for conventional logic circuits.

15Mc/s transistor for directly
coupled circuits. Saturation
resistance typically 10 ohms.
Controlled input and hole storage
characteristics.

100

80

25v

10v

50mA

50mA

CORE
DRIVING

GERMANIUM

2 N 597
2 N 598
2 N 599

2 N 600
2 N 601

min fat 3Mc/s 250 mW high fre-
quency alloy tran-

min fcc 5Mc/s sistors with high gain

min fcc I 2Mc/s and low saturation
resistance

min fix 5Mc/s

I750
mW versions of

2 N 598 and 2 N 599.
min faI2Mc/s Peak current 3 amps.

400 *
250 *
100 *

f 250 *
1 100 *

20v
20v
20V

20v
20V

400mA
400mA
400mA

400mA
400mA

* rise time to 400mA

Full technical details
and applications assistance

4eitticonductorg jirHifed
available on request.

CHENEY MANOR
SWINDON  WILTS
TELEPHONE: SWINDON 6421/2

SC 10
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JUST THINK!
How things have changed!

Yesterday's precision measuring
instruments gave you much more

precision than you generally needed
and cost you so much more. But

today Nash & Thompson have overcome
your problem with NASHTONS- the

tailor-made precision measuring
instruments that fit your needs like
a glove, and cost you so much less.

Now you can buy the way you've always
wanted to-the NASHTON way.

Write or Telephone for full NASHTON specifications to

4
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NASHTON

D.C. Stabilised. Supply
I -12V r amp.
440.0.0

D.C. Valve Voltmeter
0.1- root. volts
0.01- toollA
448..ro.o

Ohmmeter
100 - ro,000Ma
E52.10.0

R.C.C. Bridge
5 P.f -14 so - sool$10
E30.0.0

NASHTON

Flash Tester
500 - 2000V A.C.MI £'26.0.0

Sensitive Valve Voltmeter
3mV- 300 V.
40 cls - 500 kc/s
440.10.0

precision measuring equipment
means accurate economic buying

These six models are a selection from the wide range of
NASHTON miniaturized electronic test instruments available
for immediate delivery. Designed by Nash & Thompson
to meet your everyday needs accurately, efficiently and
economically, NASHTON units are compact, modern, stream-
lined, easy to read and operate. NASHTON give you what
you need most - functional efficiency, not frills.

Others in the range include the A.C./D.C. Valve Voltmeter,
Universal D.C. Meter, L.F. Quadrature Oscillator, 0.5 Amp.
Stabilised D.C. Power Supply, Transistor Tester, Shorted
Turn Detector, Digital Read -Out Meter, Preferred Value
Resistance and Capacitance Boxes.

Nash and Thompson
HOOK RISE, TOLWORTH, SURBITION, SURREY Tel. ELMbridge 5252

LTD
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3 reasons why it pays to

cut your own disks from tape

 Disks are permanent and cannot easily be erased or mutilated
 Disks can be played on any record player at any one of three speeds

 Disks are cheap to produce and simple to despatch

A disk cutter is an indispensable item of equipment for the more thorough -going tape user.
But it must be conveniently priced, easy to operate and economical to maintain.

These are leading features of the MSS machine, and they make it the only logical choice
for professional and non-professional alike. But other more technical features contribute
to make it quite unique in its field; three speeds, recordings made live or from tape and the
possibility of comparing the sound quality of the original tape with that of the new disk
while the disk is being cut.* The price is £187.

A disk cutter pays a handsome dividend within your organisation and, in goodwill, among
those who receive your easy -to -handle disks.

Send for details of MSS disk cutting accessories; amplifiers; hot stylus unit; swarf collector; mixer; control unit; microscope.

CLANK DISKS

Unmatched for auaWy
and evenness of

performance M.S.S Blank
Disks ore evadable in

three grades. covering
every requirement. Full

details and Nos on
application.

uNg0 DISK CUTTER AND BLANK DISKS
Othar MSS disk cutter features include modulation indicator, radius compensator, press -button scrolling, cutter head muting switch, accurate cutter
location in the recording head.

MSS RECORDING CO. LTD. COLNBROOK, BUCKS. TEL, COLNBROOK 2431
SHOWROOM & STUDIO 21 BLOOMSBURY STREET LONDON W C
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O

O

3 phase type
Ratings up to 84/168 amps and 300/150 volts DC
Size 13r x 6r x 41"
3 phase type
Ratings up to 22/44 amps and 300/150 volts DC
Size 8r x 44" x 34"
1 phase type
Ratings up to 16 amps and 200 volts DC
Size 5" x r x 3"
1 phase type
Ratings up to 16 amps and 200 volts DC
Size 2r x 34" x 34"

errant i

SPECIAL FEATURES

 Reliability at high temperature.

 High power to space ratio.

 Very high rectification efficiency.

APPLICATIONS
Ferranti high power silicon rectifiers have
many applications in the aircraft, electronic,
electrical, chemical, marine and general engin-
eering industries including aircraft and marine
power supplies, radar systems, computers,
chemical processing,welding and electroplating.

FERRANTI LTD  GEM MILL  CHADDERTON  OLDHAM  LANCS  Tel: MAIn 6661
LONDON OFFICE: KERN HOUSE, 36, KINGSWAY, W.C.2 Telephone: TEMple Bar 6666 FE196
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L

WE SEND THE BEST OF BRITAINS HI -fl EVERYWHERE
161  PROMPT DESPATCH SERVICE I

mc
1:14  HOME AND EXPORT ENQUIRIES
Ea WELCOMED AT ALL TIMES
06  110 VOLT ITEMS AVAILABLE

* RECORDERS
Vortexion W.V.A. E93 13 0___111

Vortexion W.V.B. E110 3 0

CZI Brenell Mk. V 64 gns.
E Ferrograph 4AN 81 gns.

Ferrograph 4AH 86 vs.
= Ferrograph 66N 84 gns.

Grundig TK60 Stereo 128 gns.
8Grundig TK20 with Mic. SZ gns.
_ Grundig TK30 72 gns.
= KOrting 4 Track Stereo 68 gns.
icC Telefunken KL85K 79 gns.
ca Philips 8108G 62 gns.

Philips EL3527 39 gns.
ca Stuzzi Transistor 69 gns.
e2 * STEREO DECKS
rd., Ferrograph Stereo -Ad 30 gns.

Ferrograph 808 105 gns.
La Ferrograph 4 S/N 89 gns.
= Brenell Stereo Deck E33 16 0

0.= * STANDARD DECKS
Wearite 3A E35 0 0 $100

E4 Wearite 3B caa 0 0 $114
Dim Brenell 28 gns. $84
CC Brenell Pre -Amp. and Amp E24 0 0 $60
WA Microphones by Lustraphone, Reslo, Acos,

$267
$315
$192
$243
$258
$252
$384
$156
$216
$204
$237
$196
$87
$207

$90
$315
$267
$101

* SPEAKER SYSTEMS
Quad Electrostatic E.52
Wharfedale SFB/3 E39
Wharfedale PST8 E10
Wharfedale Golden 10 E8
Wharfedale Super 3 E6
Tannoy I2in. Monitor E30
Tannoy 15in. Monitor L37
Vitavox DU/120 E19
WB. 1016 L8 0
WB. 1012 E4 19
Goodmans Tri Axiette L25
Goodmans 300 El I
Goodmans 400 E16
Goodmans 15/4 L53
Goodmans I B3 ES? 17
Philips Dual Cone E10 I

Kelly Ribbon Mk. II E10 I

B. J. Tweeter complete ES
WE. 1016 E8
* MOTORS AND PICK-UPS
Lento GL60 Trans. Unit E28 19
Lenco GL58/R, Stereo P.U. E29 3 I

Garrard 301 E22 7
Garrard 4HF/Stereo P.U. L19 17
Garrard TA/Mk. II L9 15
Connoisseur Motor E29 6
Philips P.U. 19 gns.
Golding 600 LI 1 13
Goldring 580 ES 16
Goldring 700 E9 14
Garrard Arm and P.U, E14 3

10
10
14
19
IS
10
10

0

5
17
II

0
0

5

0

0 0 $156
O $113
O $25

II $18
II $16

$56
$16
$22
$71
$32
$46
$156
5171
$30
$30
$11
$18

$62
$62
$54
$41
$22
$57
$41
$24
$12
$21
$29

ORTOFON, LEAK, CONNOISSEUR, COLLARD, etc.
Simon Sound, Geloso, etc. Also available Garrard, Collaro and BSR Auto -

r.61 * TAPES BY ALL LEADING MAKERS changers with stereo or mono pick-ups.

MODERN RECTRICS,7

JASON KITS AS ADVERTISED IN
THIS ISSUE
* AMPLIFIERS & TUNERS
(STEREO)
Quad 22 -Control Unit E25 0 576
Quad II Amplifier E22 10 $64
Leak Stereo 20 Amp. L30 9 $87
Leak Point One Pre -Amp. E21 0 $60
Avantic SPA II L29 8 $84
Pamphonic 3001 E35 0 $100
C.Q. Twin Four 21 gns. $63
Jason J.2/10 Mk. II E37 10 $110
Pilot SHF.I5 32 gns. $96
Dulci DPA/1012 24 gns. $72
(SINGLE CHANNEL)
Leak TLI2 Plus E13 18 0 $54
Quad II Amplifier E22 10 0 $64
Quad Control Unit L19 10 0 $56
Rogers Cadet 10 gns. $30
Quad FM Tuner 29 gns. $60
Chapman AM/FM E29 8 0 $60
Jason JTV/2 Tuner E25 17 3 $55
Dulci AM/FM E24 19 0 $60

* STEREO PICK-UPS
Ortofon Head E33 14 0 $69
Ortofon Arm E14 0 II $37
Decca E22 0 0 $45
Elac Stereo twin Cartridge E19 17 7 $40
Ronette El 9 6 $10
Ronette DC284 E4 3 5 $9
Prices quoted are based on latest informa-
tion available at time of going to press.
Enquiries for new items by firms mention-
ed in this advertisement invited.

We carry extensive and 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.: TEE 7587 & COV 1703. Cables: MODCHAREX, LONDON

Produce more, earn more
with

ARO-BROOMWADE
pneumatic tools

* LIGHT * POWERFUL * SPEEDY
* RELIABLE * LOW COST
Wherever ARO-BROOMWADE tools are used, costs per unit
of production fall, profits per unit rise. Why not find out
NOW how these tools can save you money. Demonstration
on request.

LIGHT, SPEEDY DRILLS
A real asset in Aircraft, Electrical, Television, Radio and other
light industeies. Both models weigh less than I ill). Best
Power/Weight and power/air ratios. Locked -in motor.
Capacity ;I, "--1".

SILENT, REVERSIBLE SCREWDRIVER & NUTRUNNER
A high speed tool (1,800 R.P.M.), weighing approximately I fib.
Readily converted to either function. Instant push-button reverse
action. Adjustable clutch can be pre-set to correct torque, the
clutch jaws automatically disengaging at the required tension.

Write or phone for Publication No, 439 T.E.

ORO OWATJAIDE"
AIR COMPRESSORS & PNEUMATIC TOOLS

YOUR BEST INVESTMENT
BROOM & WADE LTD., P.O. Box No.7, HIGH WYCOMBE, ENGLAND
Telephone: High Wycombe 1630 (10 lines). Telegrams. Broom, High Wycombe (Telex)

Lever Mod,/

Pistol Model
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A.T.E.
12 -CHANNEL

2 -WIRE CABLE SYSTEM

TYPE C12G
 12 telephone circuits over a single cable pair.

 Fully transistorised.
 Power -fed and Frogging Repeaters.

 C.C.I.T.T. performance.

 Inbuilt signalling
An item in the comprehensive range of A.T.E. Type

CM transmission equipment.
For further details write for leaflet TEL 320/.

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD
STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2.
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the

IN PARIS

FROM

FEBRUARY

19th TO 23rd

1960

international

exhibition

of electronic

components
the greatest
world gathering
in the field
of electronics

Recognized Travel Agency :

Cook's International Sleeping -Car Agency

===

---72 FEDERATION NATIONALE

DES INDUSTRIES ELECTRONIQUES

E.= FRANCAISES

(F. N. I. E.) 23, rue de Lubeck, PARIS 16,
Tel. PAS 01-16

0 141DCOLP\
(Revd Trod", Mork)

SOLDER ING INSTRUMENTS
& ALLIED EQUIPMENT

ILLUSTRATED

DETACHABLE
BIT MODEL

LIST NO. 64

Protective
Shield

List No. 86

CATALOGUES HEAD OFFICE SALES & SERVICE

ADCOLA PRODUCTS LTD.

GAUDEN ROAD,
CLAPHAM HIGH ST.,
LONDON, S.W.4.

TELEPHONES
MACaulay 3101

& 4272
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(a) Conductor hooked under
cleat and soldered

(b) Cable clamps available if
required R.H. (or L.H.) as desired

' Standard' series are

available with various types

of terminals, up to 21 way-

' Miniature' series up to 12 way.

Insulating materials

phenolic or Mikacin ' as specified.

CINCH

BARRIER TERMINAL, FANNING AND

MARKER STRIPS

(c) Cable secured by crimping

(d) Upturned ends hold terminal
under screws before tightening

I CARR FASTENER COMPANY LTD

STAPLEFORD  NOTTINGHAM

London: 197 Gt. PORTLAND ST., W.1
AiL NGHAM 3253/4/5
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db
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FORT/PHONE TRANSFORMERS
for

MULLARD AND SIMILAR TRANSISTOR AMPLIFIERS

CIRCUIT VOLTAGE & OUTPUT ['RIVER TYPE No. OUTPUT TYPE No.

4.5 V 200 m

6.0 V 200 m \A/

A 203
A 563

9.0 V 200 mW
12.0 V 200 mW

14.0 V 15 W

A 204
A 564

------ - -
A 443 A 1222

A 684

NN

EX 1251

NOW AVAILABLE FROM OUR RETAIL COUNTER AT

92 MIDDLESEX STREET, (5 min from Liverpool St. Stn.)

PP 1166

100 200 frequency C S 1000 10,000 20,000

1...t.LE.7.1111-011

c -J.1.31

W T. MI MS

**mart to '1111NOU '

for technicians
and students

1N1 1111 MEM= Nil Ell11E1114 THE OSCILLOSCOPE

AT WORK

by A. Haas and R. W. Hallows, M.A. (CANTAB), M.I.E.E.
Explains the characteristics of the cathode-ray oscilloscope and its many uses in servic-
ing radio receivers, amplifiers and television equipment. Special attention is given
to the correct interpretation of oscillograms, and the work is profusely illustrated by
practical examples of oscillograms and circuits.
I8s net by post I9s

IM IIIN UN Ell
TELEVISION

REEVING
EQUIPMENT

by W. T. Cocking, M.I.E.E.
Deals comprehensively with television receiving equipment and gives many practical
details and design data. It assumes the reader will have a fair knowledge of sound
radio technique and while the treatment is mainly non -mathematical, formulae
useful to the designer have been collected in appendices.

30s net by post 3Is 9d 4th Ed.

obtainable from all leading booksellers

Published for "WIRELESS WORLD" by
Iliffe & Sons Ltd. Dorset House, Stamford Street, London S.E.1.
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TRANSFORMERS
5 V 140 A LIO
110-120 V 10 A EIS
40 V 25 A EIS
5 V 300 A E23

6-12 V 50 A flO
12 V 60 A EIO

12 V 100 A (16
50 V 60 A /25
10-15-25 V 100 A E26
6-8-10-18-24 V 103

A E32

6-12-18-24-30V 12 A Ell
110 V Centre Tapped

55 V 25 A L26

1.6 V to 49 V in 23 combinations, 12 A E13

TRANSDUCTORS

Saturable Reactors for
controlling AC currents
up to 200 A 100 kVA.
Available for all standard
AC supply voltages.
Single-phase and three-
phase. Standard DC
control volts; 12, 24, 36
110 and 240 V.

VOLTMOBILES can be used by
themselves or in the pr'mary of
another transformer to give very
fine changes of output.

All for 240 V Input, other Supply Voltages as Required
CONTINUOUS RATING. Short Ratikg Transformers also available

EACH TRANS-
FORMER IN
THIS GROUP

L8- 10-0
OUTPUTS

5V 80A
12 V 40 A
24 V 30 A
30 V 25 A
18 V 30 A

11C-120 V 4V
4 V 100 A

60V 7A
17.5 V 40 A
55 V 15 A

AUTO -
TRANSFORMERS
230-115 V 5 A E8
250-240-230-220

120-115-110-
105 V 12 A E13

250-240-230-220-
120-115-110-
105 V 60 A ESCI

HIGH -VOLTAGE
TRANSFORMERS
4,250-4,750 V 25

mA E14
2,050-4,000 V .5 A 427
2,500-0-2,500 V

250 mA E27
10 kV Ignition 412

4 V 5,000 A E100

2 V 10,000 A ..... . 198

3.5 V 20,000 A Err
2 V 30,000 A £130

10 V 2,000 A E103

10 V 1,000 A E59

10 V 500 A E33

10 V 750 A f48

10 V 300 A 128

10 V 900 A

12 V 1.000 A f64

15 V 1,000 A L75

20 V 800 V E80

5 V 1,000 A E39

THREE-PHASE
TRANSFORMERS

Input 400/440 V

40 V 60 A
3 -Phase L30

230 V 50 A
3 -Phase L78

110 V 100 A
3 -Phase E90

4 V 5,000 A
3 -Phase E130

These and other Transformers can be supplied for 3 -phase,
(-phase and 12 -phase Rectifiers.

CONSOLES
AC and DC Supply Units with infinitely
variable or tapped output. Manual or remote
control with full instrumentation. The Con-
sole illustrated has a stabilized 230 V AC
supply as well as several low voltage heavy
current sources. Each source is independent
of the others, but where called for, inter-
locking and protection devices can be
included.

VOLTMOBILE
VOLTAGE REGULATING AUTO -TRANSFORMERS

Range from zero volts to supply volts in 64 steps. Change per step 1.6-, ON LOAD SWITCHING

INPUT 240 V INPUT 420 V
OUTPUT 0/250 V OUTPUT 0/440 V

30 A L32 L37
60 A L62 £73

100 A L98 LIII

RECTIFIER SETS aFvoarila2bOle0/2:r0

6.3 V DC 13 A E13 110/120 V DC 25 A E25
12/25 V DC 12 A with Choke Regulator... LI8 200/250 V DC 6 A E39
12 V DC 210 A £110 200/250 V DC 10 A E44
24 V DC 20 A E26 200/250 V DC 18 A f60
24 V DC 26 A with stabilizer f36 220 V DC 110 mA E12
24 V DC 105 A f110 1,200 V DC 200 mA E40
34 V DC 10 A E30 Fitted Ammeter- and Volt -
36 V DC 50 A E51 meters, per meter E4

110/120 V DC 10 A E34 Cuilt-in Rheostats f4

SPECIFIC ENQUIRIES ar3 nvited for
Transformers and Rectifiers. We specialize
in HEAVY CURRENT EQUIPMENT.

HARMSWORTH, TOWNLEY & CO.
2 JORDAN STREIT, MABEE3TER 15. CENTRAL 5069
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LONDON'S LEADING STOCKISTS OF

EQUIPMENT  ACCESSORIES  MATERIALS
GOODS SENT TO ALL PARTS OF THE WORLD

STEEL METER CASESHI - FIDELITY STOCKISTS
including equipment by
 ACOUSTICAL ARMSTRONG
AVANTIC  CHAPMAN  COLLARO 
GARRARD  GOODMANS  JASON 
LEAK  LENCO  PILOT  ROGERS
 W.B.  WESTREX  WRIGHT AND

WEAIRE  WHARFEDALE
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.0
 WELWYN  WESTINGHOUSE.

The Connoisseur's Tape Pre -amplifier.

MASTERLINK TAPE UNIT M2A
Build your own Hi -Fidelity Tape Equipment
using this exclusive product of Tele-Radio
(1943) Ltd., suitable for use with Wearite,
Brenell & Collaro Decks. C.C.I.R. character-
istic. Complete with external Power Pack.
Full wiring instructions with each unit. Please
advise type of deck when ordering. 27 gns.

 plus P. & P. 4!-. Free Leaflet on request.

Immediate dispatch
of goods available
from stock. Car-
riage charged extra
at cost.

"ALFA"

TEST

METER

OFFER
6/12/60/300/
1,200 v.
A.C., ditto
D.C., 0-20k,
0-2 megohm,
300 microA,
30mA, 300
mA - 20 to

+23dB, +20 to -1-37dB. Accuracy+3% D.C.
±4% A.C. Multi -range, 5kin.x3iin.xliin.
Large clear dial. Leads E5 19 6. (P. & P. 21-).

PNEUMATIC LID STAY with pressure
adjuster. Heavy duty, 101- complete.

66 Page Catalogue Listing over 800
Items of our extensive stocks. 1/- plus
P. & P. 6d.

ROTARY WAFER SWITCHES
A.B. Metal and N.S.F. Made to order. Price Lis
free on request.

TELE - RADIO (1943) LTD
189 EDGWARE ROAD, LONDON, W.2
Our only address  Few mins. from Marble Arch  Open all day Sat.

Well-equipped demonstration room  Phone : PAD 445516

Each
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 24 9
4 x 4 x 2f in. Rectangular 6 8
6 x 4 x Sin. Rectangular 8 10
8 x 6 x Sin. Rectangular I I 0
0 x 6 x 2Iin. Rectangular 13 3

0 x 7 x 7in. Alum. Panel El 4 9
2 x 7 x 7in. with Alum. Panel El 11 5

4 x 7 x 7in. with Alum. Panel LI IS 9
4 x 9 x Bin. with Alum. Panel E2 5 8
6 x 9 x 8in. with Alum. Panel E2 9 6

6 x II x 8in. with Alum. Panel E2 16 8
9 x II x 10in. with Alum. Panel E3 3 10

ALSO FULL RANGE OF CHASSIS
Chassis and Case List Free on request.

10 SPECIAL OFFERS !
I. Mains Transformer 550-0-550 v. 150 mA.

6 v. 3 A., 4 v. 3 A., 110 v. Primary El.
2. Mains Transformer (Potted) 350-310-0-

310-350 v. 220 mA. 6.7 v. 5 A., 6. 3 v. 3 A.,
6.3 v. I A., 5 v. 3 A., 6 v. 3 A., 6.3v. I A.,
230 v. Primary 62/10/..

3. Mains and Output Transformers for
Modern Version of Mullard 510. Shrouded
of first class quality, E2/15/- per pair.

4. Mains Transformer. Weyrad Drop
through, Shrouded. 250-0-250 v. 100 mA.
6.3 v. 3+A. Tapped Primary 200-240v. 18/9.

5. Choke 10H 250 mA. Potted " C " Core,
25/-.

6. Choke 20H 50 mA. Potted, 15/-.
7. Choke 16H 120 mA. Potted "C" Core,20/-.
8. Choke 5H 100 mA. Potted, 5/6.
9. Choke 5H 300 mA, Potted, 12/6.

10. Rectifier 300 v. 300 mA., 13/6.

New techniques demand new tools. Transistors, printed

circuits, sub -miniature components can now be soldered

more accurately, with much less effort, without risk of

damage to adjacent components with the feather -weight

pencil -thin Oryx. Available in seven models for continuous

working up to 470°C. Widely used by instrument

makers, electronic equipment makers throughout the
world. It will pay you to give the Oryx an extended

trial on your own production lines.

For QUICKER ...
BETTER Joints
at less cost!

0 RYX
Write now for
illustrated Folder
and Price List

Irom

25'-
sub'ect

EXCLUSIVE ORYX FEATURES
* Low voltage (6-24 v.1 absolutely safe, therefore ideal for female

operatives.

* Heats up in 35 seconds -cannot overheat duriny, extended use
* Uses renewable, interchangeable, corrosion -resistant bits
* Patented heating element has no ceramic spacers or mica insulators
* Ideal for battery -operated mobile service on cars, trucks, aircraft
* Efficiency equal to mains -operated 80 -watt iron at fraction of

weight and size
* Fully guaranteed against breakdown for twelve months.

ORYX ELECTRICAL LABORATORIES LTD.
DOMINION ROAD, WORTHING, SUSSEX. Tel.: WORTHING 9895
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WHAT

HAS

THE

7182
S BAND MAGNETRON
IN

COMMON

WITH

THIS

CAT?

A good question! According to legend, a cat has nine lives-
something that has yet to be proved. The 7182, on the other
hand, has a proved life 8 to 10 times greater than any similar
S -Band Magnetron.

The 7182 retains its remarkable stability and reliability during
a life of 10,000 hours, and is one of a series of Magnetrons now
in production providing peak powers of 5MW. These Magnetrons
operate at voltages and current densities usually associated
with Magnetrons rated at a fraction of the power output.

A parallel development in L -Band ensures that attainments
in this field equal the phenomenal successes already achieved
with S -Band Magnetrons.

'ENGLISH ELECTRIC'
Agents throughout the world

ENGLISH ELECTRIC VALVE CO. LTD.

Valve engineers required, apply personnel officer.

CHELMSFORD, ENGLAND
Telephone : Chelmsford 3491

AP13.4
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I

Anders Electronics supply meters very much
" d la carte." It is the speciality of the house
to provide non -standard -often quite excep-
tional -meters of all types without delay.

Avo, Crompton, E.A.C., Elliott, Pullin, Taylor,
Turner, Weir, Weston, and other makes :

Moving iron, moving -coil, thermo couple,
electrostatic : Square, circular (flush or pro-
jecting), rectangular or industrial : Any requir-
ed range, calibrated to B.S.89 : Catering for
any number -from individual meters to large
parties.

Standard ranges from stock.
Special meters 7-14 days.

Meters, Electronic and Test equipment to
individual specifications

nders
?viva LTD

103 Hampstead Road, London, N.W.1.
Tel.: EUSton 1639

Contractors to G.P.O. and Government Departments
DGI/MOS approved

-M. R. SUPPLIES, LTD. -
Universally recognised as suppliers of UP-TO-DATE MATERIAL which doesthe
job properly. Instant delivery. Careful packing. Satisfaction assured. PrOes nett.
HIGH DUTY AIR CONDITIONING FANS (Woods-G.E.C.). We have been fortunate
in securing a few more of these 275 units which we are again able to offer at only 626
each nett (despatch U.K. mainland 20/-). Aerofoil 2 -stage, each fitted with two cap./
Ind. motors, 2201250 v. 50 c. 1 ph. and 2 Impellers, 12in. dia. 7 -bladed, 2,800 r.p.m.
Whole unit contained in cylindrical housing 28m. long by 15in. dia. Duty 1.100 CFM
(free air) 400 CFM at 3in. W.G.
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 2001260 v. 50 c. Fitted with
spindles for hours, minutes and seconds hand. Self-starting, central hole fixing.
Dia. 21 -in., depth behind dial only lin. Very latest model. With dust cover, 29/6
(despatch 1/6). Sets of three hands to fit, in good style, for 517in. dial, 2/6 set, for
8/10in. dial., 3/6 set.
SYNCHRONOUS TIMERS (by well-known British maker --brand new). Operating
on 200(250 v. 50 c. Providing any " on " period between 5 min. and 8 hours, switch-
ing "off" at the end of the set period. Made for electric cookers but suitable for
many other purposes -tape recorders, immersion heaters, etc. Capacity 25 amps.,
fitted neon Indicator. Housing 6in. eq. by 3lin. Most remarkable offer. 24/1216
(despatch 3:-).
SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching opera-
tions on 200/250 v. 50 c. 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 4in. dia., 311.n. deep. With full instructions. 25/8/6 (despatch 2/6).
SHORT INTERVAL TIME SWITCHES (Smith's). Spring driven. Closed circuit
period continuously adjustable from I to 15 minutes. 15 amp. (230 v. A.C.) switch-
ing. lin. dia. by 21in. long. Not calibrated. 17/6 (despatch 1/6).
H.T.H. INDUCTION (S.P.) MOTORS (Type B.P.1304) with 8in. impeller blade. 200/

(despatch.
A.C. motor2.1.).Mbody 4. long by 311n. dia. Quiet running -no interference, 39/6

HIGH SPEED MOTORS (Delco). 1/10th H.P., 200/250 v. A.C./D.C., 10.000 r.p.m.
Body 4)in. by 3in. with lin. shaft prof. 11in. Made for spin driers and ideal for
drills, sanders. mixers, etc., new. 4716 /despatch 2/-).
AIR THERMO3TATS (Kieft -Pullin). Adjustable range 30/90 deg. F. Switching
capacity up to 15 amps. A.C. In smart ivorine housing 41 x 2 x 21ri. Emily installed
instructions with each. Right for greenhouses, rooms, labs., etc., 45/6 (despatch 2/-).
EXTRACTOR FANS. A very popular line. Well -made units at much lower than
normal price.. 200/250 v. A.C. Induction motor, silent running, no interference.
With mounting frame and back grille, ready for easy installation. With 8in. impeller
(10in. overall dia.), 200 C.F.M., £6/6/... 10in. impeller (12in. overall), 240 C.F.M..
zz 312.:1.6. Also minor model, gin. overall dia., 75 C.F.M.,94/12/6 (despatch any

COOLING OR EXTRACTOR FANS with open type S.P. induction motor, 200/250 v.
A.C., Ills. by 21in. by liln., with 61n. plastic 3 -blade impeller. Also suitable for
prolehct2owrlamp cooling and convector heater. Selling very fast at only 22/6 (des-
patch
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better Job obtainable at
any price. 200/250 v. A.C./D.C. Fitted latest radio/T.V. ,oppressors. Comprising
motor with fixing bracket foot control and switch,, needle light with switch, belt,
etc., and instructions for easy fixing to ANY machine. The complete outfit, still
26/15/- (despatch 3(-).

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone MUSeum 2958)
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FIRST STAGE RECONDITIONING

OF C.R.T.s

For the reconditioning of
C.R.T.s we supply the
complete outfit as an addi-
tional service to our cus-
tomers. This Equipment
can only be purchased with
our Pumping Units and is
not available for sale on
its own.

Additional items obtain-
able: Heater Box for Gun
Assembly; Assembly Jigs.
All spares for Pumping and
Auxiliary Equipment.

Our Engineers are avail-
able to help you, to lay out
and to install the required
machinery, and our Techni-
cal Dept. will assist you in
any problems you might
encounter in this field.

SECOND STAGE of
reconditioning C.R.T.s
(washing, settling, aquadag
coating, drying, baking and
Aluminising plant) is also
obtainable from us.
We design, manufacture
and supply Vacuum Machin-
ery to Major Companies in
Great Britain and Overseas.

U.V. C/BINE T
For Screen In-

spection

Single Position Pumping Unit com-
plete with Automatic press -button
electric seal -off and Pre -selected
cathode forming

H.F. INDUCTION
UNIT for De -gassing
and Getter Firing

VACWELL ENGINEERING C? LTD

SPOT WELDER with Auto-
matic Timer and Resistance

GLASS SEAL MACHINE
for neck sealing, drop seali.ig
and stretch sealing

WILLOW LANE  MITCHAM  SURREY Phone: MITcharn 8211 (3 lines)
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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 III Folded Dipoles (As illustrated).

 Reflector and director rod holders.

 Masthead Fittings for /", I", I4-"
and 2" Masts.

 Mast Coupling Units for 2" Masts.
 Insulators, Both Rubber and Plastic

(As illustrated).
 Alloy Tubing for Elements, Cross -

boom and Masting.

Send 1/- P.O. for the revised, fully illustrated catalogue to :

.

frtfel/tdtiNi Ltd MARLBOROUGH, WILTS. Phone : 657/8

All good
s use

itadiooistres
quality components

design

development
and

prototype
work

Rogagbit-Radiospares components are
delivered absolutely "by return"

CATHODEON

Quartz Crystals
400% to 100M%

Quick Deliveries
Competitive Prices
E.I.D. and A.R.B. APPROVED

CATHODEON CRYSTALS LIMITED
LINTON CAMBRIDGE TEL: LINTON 501



JANUARY, 1960 WIRELESS WORLD 83

London and the South:
Marconi House, Strand, London, W.C.2

Telephone: COVent Garden 1234
Laport Clep:TIMent

MARCONI VACUUM -TUBE VOLTMETER
TF 1300-performance with economy

VACUUM -TUBE VOLTMETER

TYPE IF 1300

MEASURES A.C.

up to too V, 20 c/s to 300 Mc/s.

MEASURES D.C.

up tO 300 V.

MEASURES OHMS

up to 5 Mu.

PRICE E47 Immediate delivery

The TF 130o has five a.c. measurement
ranges, five d.c. ranges, and two ohms
ranges. It is accurate, reliable, good to
look at; and its price is low.

The indicating meter is direct reading
on all ranges, for all measurements ; no
correction factors are necessary. Zero
stability is of a high order; and only
one zero setting is required for all a.c.
or all d.c. ranges. Both a.c. and d.c.
inputs are isolated from chassis.

All -in -all, the TF 130o is an outstanding achievement. A skilful
combination of performance and economy, it offers the highest
value of any voltmeter in its class today. Send for leaflet G162.

AM & FM SIGNAL GENERATORS  AUDIO & VIDEO OSCILLATORS

FREQUENCY METERS VOLTMETERS POWER METERS

DISTORTION METERS FIELD STRENGTH METERS

TRANSMISSION MONITORS DEVIATION METERS

OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS

Q METERS & BRIDGES

Please address enquiries to MARCONI INSTRUMENTS LTD. at your nearest office:
Midlands: North:

Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate
leiepnone: 1406 Telephone: 67455

r4Iarconi instruments Ltd., St. Albans, Herts. Telephone: St. Albans 56161

TC 162
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KEYS ITCH
ensure

foolproof contact
Versatile and reliable, Keyswitch relays
set the standard for design robustness,
sensitivity and extremely efficient opera-
tion-even under the most hazardous
operating conditions.

The relay illustrated above has been built for
heavy and light duty performance. It incorpor-
ates 15 amp. Micro Switch, 5 amp. Mercury
Switch and Standard 0.3 to 8 amp. contacts.

RELAYS FOR ALL PURPOSES can be
supplied to customers' requirements. For -

AUTOMATION,
COMPUTERS,
BATCH COUNTING & PHOTO-ELECTRICS,
TELEPHONY & INTERCOM. SYSTEMS,
AUTO -TIMING & AUTOMATIC SIGNALS
MOTOR & MACHINERY CONTROL,
CURRENT & VOLTAGE REGULATIONS, etc.

''CONTACT

FOR IMMEDIATE DIRECT SUPPLY
2 Irongate Wharf Road, Praed Street, London, W.2

KEYSWITCH

Tel. PADdington 2231
Contractors to Home & Overseas Governments & H.M.Crown Agent:

quotations can be oiiered
Extremely advantageous

for quantity orders.

alf111701% StErED

Elegance coupled with outstanding performance have already
earned an enviable reputation for the Chapman 305 Control Unit
(illustrated above) and 305 Power Amplifier.

* 8 watts per channel at
* Direct from Tape Head CCIR.
* Any low output magnetic P,'U RIAA.
* Distortion negligible all levels.
* Spare power for Tuner.
* Main Amplifier only 12 x 7 x Sin.
* Separate balance control.
* Elegant in black and gold.
* For shelf or cabinet mounting.

305 Control Unit 18 gns. Main Amp. 20 gns. Matching FM or
AM/FM Tuners available.

Full specification from your hi -ft dealer or

C. T. CHAPMAN (Reproducers) LTD.
HIGH WYCOMBE BUCKS.

Telephone High Wycombe 2474

AN EXCELLENT RANGE OF

MOULDINGS FROM STOCK

Embellished types for Instrument types for
domestic equipment modern apparatus

WE ARE ACTUAL IMPORTERS of the popular
Pekalit " range and maintain adequate stocks

of the more widely used patterns

UNCLES BLISS & CO., LTD.
CHERRY ORCHARD RD, EAST CROYDON, SURREY

TELEPHONE: CROYDON 3379/6390
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Now .

See the REMSCOPE and other
Cawkell equipment at the
Physical Society's Exhibition,
January 18-22

Stand No. 36
The Royal Horticultural
Society's Old Hall,
Westminster, S.W.I

. . the amazing REMSCOPE
transient signals

. . . two hours

captured and stored for a week

viewing at leisure

waveform immediately available for study and measurement

. . superimposing of signals for later comparison

DATA
Size 231in. xl4zin. 24in.

Screen 10 cm diameter

Resolution 40 lines/cm

Writing speed 2-4 cm; iS

Sensitivity 5 mV cm (max.)
Bandwidth 0-4 Mc/S

Time base velocity

Erasure time

3 cm/4-0.1 cm 'S
1 second

These are some of the outstanding advantages
the Cawkell Remscope offers you. Incorporating
a new British -made cathode-ray tube and crystal
controlled time markers, the Remscope is the
fastest storage oscilloscope available in the
world. For most purposes the Remscope will
give you all the viewing of transient signals you
want without any need for photography.

Send now for full details of this versatile instrument

CAWKELL RESEARCH & ELECTRONICS LTD
SCOTTS ROAD SOUTHALL MIDDLESEX
Telephone: SOUthall 3702/5881

Export Managers: Nuclear Research Applications Ltd., Emefco House, Bell Street, Reigate, Surrey
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Yes, they know
Sound Reproduction inside out
and they know their
customers' whims. That is
why they prefer to sell
Radiograms and
Record Players fitted with
Garrard equipment.
They know that Garrard is the
soundest name in
Sound Reproduction.

For forty years the finest record

playing equipment in the world.

THE GARRARD ENGINEERING
AND MANUFACTURING CO. LTD.

SWINDON WILTSHIRE

where to get

CRYSTAL
TURNOVER

CARTRIDGES

CI . 2 . 6 Plus 7'3 P.T.
Stereo L2 . 10 . 0 Plus 16 - P.T.

we have them!
There's a Ful-Fi for stereo, there's a Ful-Fi for hi-fi
equipment and a Ful-Fi for the average low gain
amplifier. All give the fullest range and finest tone
obtainable from any player. Ful-Fi cartridges and
sapphire needles are standard fittings on every
MONARCH and that's high praise indeed.
FUL-FI CARTRIDGES CAN BE FITTED INTO
ALL STANDARD PICK-UP ARMS

N.B. Maintain the standard of your Ful-Fi -always buy B.S.R.
Ful-Fi replacement needles. Diamond Type now available.

N. MIERS & CO. LTD.
28 Piercing Hill, Theydon Bois, Essex.
Tel.: Theydon Bois 2460, 2469, 2141.
Cables: Miersco Epping.

LONDON AND SOUTHERN ENGLAND AGENTS FOR BIRMINGHAM
SOUND REPRODUCERS LIMITED

WAFER SWITCHES TO SPECIFICATION

As we specialise only in the manufacture of small
quantities of Type " DH " wafer switches (to in-
dividual specification) we guarantee competitive
prices and fast delivery.

From one upwards

SWITCHES TO PUBLISHED DESIGNS (FROM STOCK)

G.E.C. 912 -PLUS

SI (14061/BI)
14/6 pair

S2 (14062/BI)

S4 (SS/556/1) 11/6

25 (SS/556/2) 10/6

Mullard Amplifier Switches
Tape Amplifier Type A
SS/567/A, B & C 32/6 per set
Tape Amplifier Type B
SS/567/A 16/6 each
Tape Amplifier Type C
SS/567/A 1616 each
SS/567/D 8/4 each
Two -valve Pre -amplifier
SS/592 I0/- each
Three -valve Pre -amplifier
SS/593/A, B & C 27/- per set
Stereophonic Pre -amplifier
SS/594/A, B & C 3418 per set

Write for Price List and Design Chart.

SPECIALIST SWITCHES
23 Radnor Mews - Sussex Place
London W2 - Paddington 8866/7

Suppliers to the leading electronics, aeronautical and
automobile companies and to research institutions, the
G.P.0, universities and the home constructor.
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11111 MN MI EU M BE MI RE MN RIR
Electronic Tubes Limited will be pleased to assist designers who
wish to introduce this unique double presentation tube into
new or existing equipment. You are invited to fill in and
post this coupon.

Brief details of your possible application of the 3AZPI

Name Position

Company

Address

NM MI NM NI Ell ME 1E1 ME 11.1 IIII

The 'ETEL' instrument tube 3AZP1 has been
introduced for applications where a double
presentation with entirely separate deflection
systems is required, but where space is at a
prsmium. With its diameter of 3i- and length
of only 121" the 3AZP1 makes possible
the design of truly portable apparatus
without sacrificing performance.

3+ INCH
DOUBLE GUN
TUBE
The sensitivity of this double gun tube is 16 V/cm
in the y direction at an accelerating potential of
1.5 kV. This, together with a flat face and side
y -plate connections, suits the 3AZP1 for wide
bandwidth applications. In order that simultan-
eous phenomena may be easily compared it is
possible to overlap the two traces at least 5 cm.

Abridged data for the 3AZP1 is given here-
for full information please use the coupon below.

ABRIDGED DATA
Diameter 94 mm max. Length 310 mm max.
Heater 6.3 V, 1.25 A max.

Val+ a3
S, (each gun) 23 V/cm.
Sy (each gun) 16 V/cm.
Trace overlap 5 cm. min.

ey1 - y2 (each gun) 2 0 pF
0 6 pF max.-

1 5 kV

I ETELI
ELECTRONIC TUBES LIMITED
Kingsmead Works  High Wycombe  Bucks

Telephone: High Wycombe 2020

ETL 1 Sa
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the

loudspeaker system
that cancels distortion

In a triumph of sound reproduction achieved with two "air -
coupled" G.E.C. Metal cone loudspeakers and associated
G.E.C. presence units, the G.E.C. Periphonic system (at 10
watts input) cuts harmonic distortion to 2.7% at 40 c/s. and
0.3% at 1,000 c/s! Exclusive to G.E.C., the Metal cone loud-
speakers give low inter -modulation distortion, and full
response at the low bass frequencies while the presence units
have extremely smooth high frequency response and excellent
transient performances. The combination forms a complete
system with full 9 -octave realism and wide angle sound
distribution. Units are available separately or as the Peri-
phonic system in a range of cabinets of entirely new acoustic
design.

HIGH QUALITY
SOUND EQUIPMENT

Metal Cone Loudspeakers
Presence Units - Stereophonic

Systems - Periphonic
Loudspeaker Systems

Pre -Amplifiers - Amplifiers

Write today for details
THE GENERAL ELECTRIC CO. LTD.

MAGNET HOUSE
KINGSWAY LONDON WC2

GEC metal cone loudspeaker

GEC presence unit

Another CHANNEL
MINIATURE INSTRUMENT

lb

TYPE 41

Dimensions only 4-1" x

R
0

`-'"'1-'`:;'1.ta,,T
41

TRANSISTORIZED RESISTANCE -CAPACITY BRIDGE

NET PRICE 5 . 10 0 POST PAID
BATTERY 3/3 EXTRA CASH W ITH ORDER OR C.O.D.
* Magic Eye Null Indicator
* Resistance Ranges 50 to 20 MCI
* Capacity Ranges 5µµF to 20 [LF
* Sharp Positive Null Indications
* Calibrated Power Factor Check
* Fits your Pocket. Completely portable.
* TRADE AND EXPORT ENQUIRIES INVITED

Write for descriptive eaflet, or order today from_

CHANNEL ELECTRONIC INDUSTRIES LTD.
INSTRUMENTS DIVISION

DUNSTAN ROAD BURNHAM-ON-SEA SOMERSET Phone 3167

*

An essential book for
research workers and

designers . . NOW READY

MICROWAVE
DATA TABLES
by A. E. Booth M.I.R.E. GRADUATE I.E.E.

This new book forms an accurate and labour-
saving aid for computations involving basic micro-
wave quantities which occur continually in design
and development work on waveguides and similar
transmission lines, such as decibel relationships,
guide and free -space wavelengths, voltage stand-
ing -wave ratio, and voltage or power reflection
coefficients. Printed on stout paper and strongly
bound to withstand constant usage in design
office or laboratory, it contains 26 tables com-
prising over 23,000 separate computations. The
figures in the tables have been computed on a
Pegasus electronic digital computer to the limit
of practical measuring accuracy.

Over 23,000 separate computations
27s. 6d. net by post 28s. 8d. from leading booksellers

Pubashed for " Wireless World" by Ihffe & Sons Ltd.,
Dorset House, Stamford Street London S.E.I.
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* Easily transported-
quickly installed.

* Choice of built-in
power supply units for
12 V or 24 V battery,
or a.c. mains.

* Eight Crystal trans-
mitter frequencies
with pre-set tuning.

* Speech, key and
loud -hailer facilities.

-using the
GNE 510
HIGH FREQUENCY

TRANSMITTER
-RECEIVER

Easily transported, quickly installed, this economical 40 watt
HF Transmitter/Receiver is designed especially for medium
distance communication, either from land or marine mobile
stations or between fixed stations. Particular care has been
taken to minimise power consumption when operating from
either 12 V or 24 V battery supply. Using a 12 ft. to 16 ft. whip
aerial, ranges of 500 miles, between vehicle and base, or
700 miles with elevated aerials are being achieved under
practical operating conditions.

The frequency range is 1.5 Mc/s to 12.5 Mc/s and facilities are
provided for speech, telegraphy (m.c.w. and c.w.) and public
address.

Eight crystal transmitter frequencies with pre-set tuning, inter-
changeable power supply units for mains, 12 V and 24 V
batteries make this compact equipment a mosi reliable and
effective means of communication in a wide variety of applica-
tions, particularly suitable for tropical use.

Write for descriptive

literature

Mullard House

A PRODUCT OF

MULLARD EQUIPMENT LIMITED
A COMPANY OF THE MULLARD GROUP

Torrington Place  London  W.C.1  Telephone: Langham 6633

ME 640a
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Issued by Northworks Ltd

EDDYSTONE COMMUNICATION RECEIVERS

Model
No.

Model 840A illustrated

HIRE PURCHASE TERMS
Cash
Price

Deposit 12 Monthly
Payments

870 £33 £3 £2/1379
840A £55 £5 24/9/7
888A £110 £10 £9/19/2
680X £120 £10 29/17/1

Carriage paid per passenger train.
These sets are the choice of the discerning professional and amateur

users. Descriptive literature gladly forwarded.

24 Monthly
Payments

£1/9/6
£2/9/2
£4/18/4
85/8/1

The

Eddystone

Specialists

amiliBIEL SERVICES LTD.
51 COUNTY ROAD, LIVERPOOL 4
Telephone: AINTREE 1445 ESTAB. 1935

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver or Aluminium, etc.

BROOKES CRYSTALS LTD
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.

LASSELL STREET, GREENWICH, S.E.I0
Phone: Greenwich 1828/4482

Grams : Xtals, London, S.E.10 Cables : Xtals, London



JANUARY, 1960 WIRELESS WORLD 91

TECHNICAL

TRAINING

in radio
television

and
electronics

engineering
with

ICS

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 Servicing (x.r.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.

I
I
I
I

I

I
I
I

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 Multi -tester. 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.

Nom Elm mon min

INTERNATIONAL CORRESPONDENCE SCHOOLS
DEPT. 223T, INTERTEXT HOUSE, PARKGATE ROAD, LONDON, S.W.II

PLEASE SEND ME FREE BOOK ON

NAME /GE

ADDRESS

OCCUPATION

LIP NM WM .All. -- M- IMO OEM NM

I
I
I

I
I

1.60
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WITH A SIZE
.040"BIT [Im.m]

a full range of
miniature light-
weight soldering
irons from 6to 240
volts with inter-
changeable bits,
.040", 3/32", 5/32"
and 3/16" are
available.
Model C.240 (230-
240v) 29/6.

7-8 Idol Lane A. N. I.E.X. Ltd tel MAN"°nLondon EC3 House 7716

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 56386.

Are you aware of the variety
of contact build-ups we can
assemble? Your problem may
not be as bad as it seems if you
take advantage of our wide ex-
perience in the unlimited use of
this adaptable product.

 Quotation by return
 Prototypes within 48 hours
 Good delivery guaranteed.

P.O. Type 3000
The most versatile relay

available today.
Coils up to 120,000E2

Spring Set Insulation up
to 5KV

Also
Type 600
Polarised

A.C. Relays
High Speed
Uniselector

Key Switches
Latching Relays

Magnetic Counters
Miniature Sealed Relays

&meal* Me
epesiale:ste

jack (men
( DEPT.* TUDOR PLACE, LONDON, W.1
TELEPHONES:MUSEUM 7960 LANGHAM 41321
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WE WISH OUR ESTEEMED CUSTOMERS

THE WORLD OVER

A HAPPY AND PROSPEROUS NEW YEAR

A.R.B. APPROVED EXPORT ONLY

We are entering the year 1960 confident that our organization
will fulfil all your RADIO TUBE requirements from our
stock of several million TRANSMITTING & RECEIVING
TUBES. We invite your enquiries for VALVES tested to

CV, JAN, and MIL specification.

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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Wide range and variety of CERAMIC TRIMMERS

High Stability in most
exacting conditions.

Are being increasingly incorporated
in electronic equipment owing to
their VERY COMPETITIVE prices,
HIGH QUALITY and RELIABILITY.

Samples and Catalogues available on
request.

STEATITE INSULATIONS

LTD.

31, George Street, Lozells,
Birmingham 19.

Telephone: NORthern 8357/8.
Telegraphic address: "Steatite-B'ham, 19".

LI I L 1017j A.C. TEST SET
MODEL 5000
Pat. No. 765782

A UNIQUE
PORTABLE

INSTRUMENT

FOR INDUSTRIAL AND
SERVICE USE, MAINTENANCE

AND A.C. MAINS SUPPLY MEASUREMENTS

Measures watts, R.M.S. volts and amps. True kVA, reactive
kVA and power factor readily and accurately obtainable. An
external current transformer is availaole to increase the current
range to 200 amps. Change from amps., volts or watts by means
of single switch without interruption to circuit conditions. Grey
moulded case size 8 x 7/ x 5in. approx. Scale length 5in.
Accuracy to B.S.S.89 Industrial Grade.

LOW'
PRI&C

EARLY
DELIVERY

SELF-
CONTAINED

RANGES

RANGE
OF

MEASUREMENT
VOLTS 125, 250, SOO 25/520 v.
AMPS. I, 5, 10 0.2-10.4 a.
WATTS - 12-5200 w.

Write for Publication E.M. 5,000.
Electrical Measurement Division, ELLIOTT BROTHERS (LONDON) LTD.
CENTURY WORKS, LONDON S.E.13. Telelhone: TIDeway 1271

A MEMBER OF THE ELLIOTT-AUTOMATION GROUP

IREL.AyS
TO SPECIFICATION

t.

POST OFFICE TYPE
3,000 and 600 RELAYS

Specialists in tropical and Services jungle finish.
Guaranteed to full A.I.D. and I.E.M.E. standards.
Prompt Deliveries. Prototypes within 24 hours.

Post Office approved. All relays guaranteed made in .lur own work,
P.T.F E. insulation now available.

S I INA NI CP NI S
Manufacturers to H.M. Government Departments and leading Contractors
L. E. SIMMONDS LIMITED, 5 BYRON ROAD, HARROW, MIDDX.
TELEPHONE: HARROW 7 79 7/9 TELEGRAMS: SIMRELAY HARROW
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What everyone wants to know .

Al INSTANTANEOUS
LOADING

A

RAPID
WIND

INSTANTANEOUS LOADING
Magazine loads on to deck as simply
as putting on a record.

RAPID WIND
B I Provision for rapid wind and tape

location.

C

D

ONLY 2 CONTROLS
One for record and play
One for wind.

TWO TRACKS
Continuous play is always available
with the Garrard loading method
using two tracks.

qctiv2-G112,G1
MAGAZINE
TAPE DECK

EASE OF OPERATION
Controls reduced to absolute minimum. Magazines eliminate
tape threading, spilling, and locating.

PRECISION CONTROL OF TAPE TRAVEL
Garrard design achieves a new high level of precision engineering
to ensure accurate control.

The Machine for everyone
Write for leaflet " What everyone wants to know "

ARRARD ENGINEERING AND MANUFACTURING CO. LTD.
Factory and Registered office: NEWCASTLE ST., SWINDON, WILTSHIRE
Telephone: SWINDON 5381 (S lines, Telex 44-316
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AUDIO

AMPLIFIER
STANDARD
Suitable for use as:

* Laboratory Standard

* Test amplifier for microphones, pick-ups,
loudspeakers, pre -amplifiers, tape decks etc.

* Recording ampler.
* Broadcast Transmitter Modulator.

The Avantic DL7-35, originally designed as a
high fidelity amplifier, has proved to be of such
advanced design that it has remained un-
surpassed. During the three years it has been
manufactured the high performance laid down
in the design has been consistently maintained.
It can now be regarded as a Laboratory
Standard of the utmost reliability.

AVANTIC DL7-35 POWER AMPLIFIER
Harmonic Distortion:

<0.05% at 20 watts sine wave output.
Intermodulation Distortion:

0.7% at 20 watts
1.0% at 29 watts
fm=40 c/s. fc =10 kc/s. fm/fc=4

Hum and Noise:
-85dB relative to 20 watts output with
101d2 source resistance.

Load Impedance:
40, 852, 1652 switch selected with automatic
feedback compensation.

Damping Factor:
50

Rise Time:
5w. secs.

Power Inputs:
105, 117, 125, 210, 233, 251 V. a.c.
40-60 c/s.

2 +10

0--y
-lor

;,°,' -20

cc ids 10 c/s 100 c/s 1Kc/s 10 Kc/s 100 Kc/s

Frequency

Ill' 1 11111111 1

P out 1 watt

II11i1111 I

0

Voltage output (Volts)
5 10 15

300

E

a 200

ro

 100

0

Distortion

5 10 15 20 25

Power output (Watts)

30

4

E°
3 a,

O

a

100

I 0

10010 as 100 c/s 1 Kc/s 10 Kris 100 Kc/s

Frequency

Phase shift

Volume Control.
Fused input.
H.T. fuse.
Distributed Load Push -Pull Output Stage.
High stability resistors in input stage.
Power outlets of 6.3V. at 2.5A. a.c.

Price: 30 gns. 440V. at 30mA. d.c.

* Suitable pre -amplifiers available to increase
sensitivity to 3m V.

BEAM -ECHO LIMITED 13 SOUTH MOLTON STREET  LONDON W.1.
Telephone: MAYfair 1039 Telegrams: Hibeam Wesdo London
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EF184

CIA MDRR ORO D VALVES

The second advertisement in this series des-
cribed the EF183, which is a variable -mu r.f.
pentode, and discussed its use in the i.f.
stages of television receivers.

When little or no control is required, a straight
r.f. pentode, the EF184, is available. This
valve is particularly suitable for use in un-
controlled final i.f. amplifiers, or in television
systems using f.m. sound.
The EF184, in common with the other types
in the Mullard frame grid range, has about
twice the slope of its conventional counter-
part. Under comparable conditions, the con-
ventional EF80 has a slope of 7.4mA/V, as
against 15.5mA/V for the EF184. This doub-
ling of the slope provides a substantially
improved gain per stage, of the order of 2
or 22 times.

Under cathode bias conditions the
EF184 shows an advantage in gain
of 6dB over the EF80. If grid
current bias is used, the advantage
can be increased to 8dB. It should
be noted that it is good practice to
include a certain amount of
cathode bias for these high slope
valves, even when they are working
under grid current bias conditions,
and when a large value of sliding
screen resistor is used. A suitable
value for the EF184 under these
conditions is about 1011. This
value is also sufficient for input
capacitance compensation with
small amounts of a.g.c., or with
variations in bias that might be
caused by changes in signal level
with large signals.
It was said above that the EF184
is suitable for use when little or no
control is required. This should be
interpreted to mean a control of
not more than 2 or 3 times. If a

FOR TELEVISION

greater control ratio is required, the variable -
mu EF183 should be used instead, since the
variations of its tail from valve to valve are
kept within narrow limits.
Typical anode current and mutual conductance
characteristics under cathode bias and grid
current bias conditions are shown in the graph.
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Fatigue Testing
The proved reliability of
the Brimar 'T' range of
valves has been "built -In"
as the result of experience
gained from a continuous
programme of examina-
tion and testing. One of
these tests is Illustrated.
Valves are placed on a
specially constructed
vibration table which is
operated at 170 cps con-
tinuous vibration for 100
hours. The plane of the
vibration is across the
axis of the valves which
simulates motion or
other vibration which
occurs in military use. The
Information derived from
this and other tests on
valves for special appli-
cations Is used to Improve
manufacturing techniques
on commercial types: yet
another reason for making
Brimar the obvious choice
when the demand is for a
reliable valve.

1111111Ww. better make it

COMPONENTS

GROUP

BRiMAR
Standard Telephones and Cables Limited

Registered Office: Connaught House, Aldwych, London, W.C.2

VALVE DIVISION: FOOTSCRAY  SIDCUP  KENT  FOOTSCRAY 3333



Calypso Facto
Rhythms Latin or Caribbean, songs from Rio or Port of Spain -- lively in the
living room. Kingston (Jamaica) in Kingston (on Thames) with ACOStereo
sound.
ACOStereo Type 71 converts many popular arms to stereo and costs only
52s..xod. including diamond stylus. ACOStereo Type 73 universal cartridge is
fitted in many leading players. Both give superb stereo reproduction at a
reasonable cost.

0
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Acos
products
for
better
listening:

ACOStereo Type 73
Turn -over cartridge
for stereo,
LP and standard
records.

Acos

Changer Dust Bug
Fits most arms.
Increases stylus lite
up to six times.
Protects
your records.

Acos Styli
x5oo tested,
diamond and
sapphire,
for all Acos and
many other makes
of cartridge.

Kingston (J) ACOStereo
in the in

sitting room ? Kingston (on T)

fr
 ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS TEL : WALTHAM CROSS 25206 (London subscribers please dial WS 25203)
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"BELLING -LEE" NOTES
No. 12 of a Series

Recently we have been fortunate
in engaging the services of a very
experienced electronic instrument
maker who has worked with one of
the bigger equipment makers. When
watching him at work on our dis-
tribution amplifiers and talking to
him, he volunteered the information
that the quality of the printed circuit
we used was very much better than
anything he had experienced else-
where. Knowing the feelings of a
considerable cross-section of the
industry, we became inquisitive,
Why? How? Well, he said, lots of
circuit boards he had used had so
little copper on them and stuck so
badly that it lifted if touched with
a soldering iron. Open circuit
occurred through invisible fractures
occurring due to flexing of the board.
He was emphatic that he had not come

This photograph shows the interior
of a printed circuit triplexer,
L.I411. The cable connections are
made through terminals which are
mounted directly onto the printed
circuit.

across any of the old trouble he was
used to, and had quite changed his
mind about printed circuitry, provided
the boards were as good as used by
us. We then visited Research and
asked some more questions. There
are two main ways of making printed
circuit boards, one, by the deposition
of copper on a laminated bbard
where it is required. The other
starts with a copper clad board, and
the unwanted copper is etched away.
It is this last method that we use,
and let it be said here and now that
the gauge or thickness of the copper
cladding is an important part of the
specification, as is the minimum
width of the conductors. We are
also very interested in the adhesion
of the metal to the board.

There are three accepted ways of
testing for this characteristic:-

(1) Float a small square of the
board face downwards in molten
solder for a predetermined period.

(2) A copper disc is etched on the
face of the board to the centre of
which a copper wire is butt soldered.
It is then pulled off and the required
force measured.

(3) A one -inch strip of cladded
board has the copper peeled from it
by a pull perpendicular to the board,
and the pull monitored.

It will be seen that in a good quality
board, little is left to chance.

In some boards considered by us to
be unsuitable, the copper is so thinly
deposited that it is only useful as a
key to solder, and the whole board
must be dipped to ensure a satisfac-
tory result. With the board we use
the adhesion of the cladding is so
good that we can, with safety and
confidence, solder to the copper, or
rivet right through.

This facility will be appreciated
by those who may have to change
a faulty capacitor or resistor. From
correspondence published in some
technical journals, the inability to
do just this thing is cited against
printed circuits, but please do not
condemn the technique because it
has been used to save a few pence,
without regard to its limitations.

Samples of the board we use are
constantly subjected to the Admiralty
test salt spray chamber where they
are given the full forty -day test.
At the end of that time, they are in a
sorry state but still serviceable, but
such a test represents a very hard
life under conditions rarely met with
in practice.

It will probably interest many to
learn that the conditions met with in
salt spray test is more severe than
those experienced in areas con-
sidered to be bad through industrial
air pollution, such as sulphurous
fumes found in some towns.

There is no doubt that the tech-
nique of printed circuits has suffered
by the use of unsuitable materials.

The interior of an L.I 360 TV/FM
diplexer is shown in this photo-
graph. The continuity of the outer
braid is maintained through the
metal body to which the board is
secured.

We at " Belling -Lee " have a won-
derful reputation to keep up which
we are certainly not going to jeopar-
dise by offering poor quality printed
circuits, when good ones are available
at a slightly higher cost.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Rd., Enfield, Middx.
Written 12th November, 1959

"BELLING -LEE"
PRINTED CIRCUIT

CONNECTORS & GUIDES

L.1355/Au or Ag.
8 -pole, 0.1" Module

L.1369/Au or Ag.
8 -pole, 0.15" Module

L.1370/Au or Ag.
12 -pole, 0.15" Module

L.I372/Au. or Ag.
I8 -pole, 0.15" Module

L.I380. Guide for printed circuit
panels

This range of connectors enables the
printed circuit board to be easily
removed from equipment, but en-
sures that when the board is inserted,
reliable electrical contact is made in
the various circuits.
The connectors can be used with
conventional or printed wiring at
the solder spills. When used with
printed wiring the base printed
circuit can be drilled or punched
with holes on a 0.1 in. grid in the
case of L.1355 and on a 0.05 in
grid with the other connectors.
The plug-in board for use with
these connectors should have a
thickness of 0.0625 in. ± 0.005 in.
and can be single or double sided.
The position of the board can be
controlled by the guide L.1380
mounted either on the connector or
separately. A unique contact spring
construction ensures excellent con-
tact with minimum wear on board
and connector.

Most "Belling -Lee" products
ore covered by patents or registered designs,

or applications.

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX , ENGLAND

Telephone Enfield 3322 Telegrams: Radiobel, Enfield
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3Q production-Quality, Quantity-

 Quickly ! That's the ideal production.*.
combination for semiconductors we've

now achieved with G.E.C.-originated

manufacturing processes. And it's
because these new processes have so
revolutionised our production that
you can be sure of getting the G.E.C.
devices you want - when you want
them! We offer you the widest range in

the country-at really competitive
prices too!

PROD U0110 NI

G.E.C. original processes

now achieve

QUALITY QUANTITY QUICKLY

G.E.C. has been first with

all these achievements!

Microwave detectors and
mixers

Point contact diodes

Cold -welded copper -to -
copper sealing

Copper sealing glass

85 C. junction temperature
for germanium

12 amp. power transistor

Watch for future

advertisements describing

these and other new G. E. C.

developments

QUALITY  QUANTITY QUICKLY

45219 SE M IC 0 Is! D CTO RS
For information on the range of G.E.C. semiconductor devices please write to: G.E.C. SeMiconductor

RN/not Street, Hazel Grove, Stockport, Cheshire, or in London area, phone: TEMple Bar 8000, Extension 10.
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Aspects of design
This is the eighteenth of a series of special features dealing with advanced problems in television
and radio 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
Nineteenth of which will appear in the February 1960 issue.

The primary concern in designing a television receiver is to
provide good reproduction of picture and sound with reliability.
In addition to ensuring that valves and components are operating
within their published ratings under normal viewing conditions,
consideration must also be given to transient conditions occurring
when the receiver is switched on or off which may be liable to
cause damage or reduction of life in valves or cathode ray tubes.

One such transient effect which may occur on switching off
the receiver is the appearance of a bright spot in the centre
of the screen. If the spot is sharply focused and too bright, the
screen can suffer permanent damage and a burn mark appear
after a number of such switching operations. This tendency has
become more apparent with recent types of cathode ray tube
using a unipotential electrostatic beam focusing system without
an ion trap. The sharpness of focus of these guns is not critically
dependent on focus electrode voltage.
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IN TELEVISION
RECEIVERS

Factors controlling the intensity of the spot are:
(a) Receiver control settings

The spot brightness is generally greater if no picture is
visible before switching off. Thus it is not desirable to gang
the mains switch with the brilliance control.

(b) Time decay characteristics of voltage sources
The rates of fall of the voltages on the various electrodes

of the cathode ray tube are controlled by the rate of fall of the
H.T. line voltage on switch -off, together with the time con-
stants of the circuits supplying the electrodes. Figure 1 shows,
on logarithmic scales for both voltage and time, the decay of
voltages in a typical receiver using no time constants other than
the usual H.T. smoothing circuit. Initially the tube grid volt-
age potentiometer is assumed to have been set just below beam

cut-off with no picture modulation signal, the tube
cathode being directly connected to the anode of the
video amplifier valve. After the initial rapid fall of
H.T. voltage before the valve cathodes cool, a few
volts remain and decay very slowly.

(c) Cathode ray tube characteristics
The grid to cathode voltage required to cut off the

beam current decreases in proportion to the first
anode to cathode voltage and in normal conditions
is insensitive to second anode voltage changes.
However, with zero first anode voltage and a second
anode voltage of 10-15 kilovolts, a negative bias
of a few volts between grid and cathode is still
required to cut off the beam current. This effect
is due to penetration of the electrostatic field of the
second anode into the gap between first anode and
grid. In Figure 1, the dashed curve shows an estima-
tion for a typical tube of the cathode voltage required
at any instant to cut off the beam current. The
actual cathode voltage is seen to fall below this line
about three seconds after switching off, when scanning
has completely ceased. As the tube cathode can
still emit due to its relatively high thermal capacity,
a bright spot appears on the screen and may persist
for one or two minutes as the E.H.T. capacity is
gradually discharged.
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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 8660. Grams: Sieswan, Westcent, London
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One method is to maintain beam cut-off until tube
cathode emission ceases. This, however, is difficult
as sufficient emission is maintained for at least a minute
and has the disadvantage from a servicing point of view
that the E.H.T. capacity is left in a charged condition.

The alternative approach is to ensure rapid discharge
of the E.H.T. capacity to a comparatively low voltage
before scanning entirely ceases. Three methods are
generally used to effect this as follows:
(1)A time constant of sec. may be connected in

series with the first anode voltage supply to delay
the decay of this voltage. The series resistance
component is limited to a maximum of 2.2 Megohms
from leakage considerations. Figure 2 shows
similar curves to Figure 1 modified to incorporate
this change. The cathode ray tube passes beam
current in the shaded area which now occurs before
the scanning has ceased. Thus a bright collapsing
raster is seen which will not cause any damage
to the screen.

(2) A long time constant may be connected in series
with the tube grid bias supply. This has a similar effect
to the first method but a compromise must generally
be made to avoid a slow -reacting brilliance control.

50 100 (3) The E.H.T. capacity may be discharged by a bleed
resistance to chassis. A convenient method which
also improves E.H.T. regulation is to use a non-
linear voltage sensitive resistance such as " Metro-
sil ". In this case, the E.H.T. voltage falls sufficiently
rapidly for no more than a defocused moving spot
to be briefly seen.



104 (ADVERTISEMENT) WIRELESS WORLD ,JANUARY, 1960

EDISWAN MAZDA 10C14
The 10C14 is a Triode Heptode valve combination, with

separate electrode structures, for use in broadcast radio a.c./d.c.
receivers. The valve is intended to be used as a frequency changer
for amplitude modulated signals with the triode as local oscillator.
In combined AM/FM receivers, the heptode may be switched to
operate at 10.7 Mcis. as an IF amplifier for frequency modulated
signals.

Heater Current (amps) Ih 0.1
Heater Voltage (volts) V5 19

Preliminary Ratings and Characteristics.
MAXIMUM DESIGN CENTRE RATINGS

Heptode Triode
Anode Dissipation (watts) pa(,...) 1.7 0.8
Screen Dissipation (watts) p.g2 + g4(maxl 1.0
Anode Voltage (volts) v glum) 250 250
Screen Voltage (Ia< 1 mA)

(volts) .. Vg2 + g4(max) 250
Screen Voltage (I. = 7.6 mA)

(volts) .. Vg2 + g4 (max)
Heater to Cathode Voltage

(volts rms) . . . . (max) rma
Mean Cathode Current (mA) >max

125 Preliminary characteristic curves of Ediswan Mazda Valve
Type 10C14

100
12.5 6.5

INTER -ELECTRODE CAPACITANCES (pF) 25
Heptode Triode

Anode to Earth .. .. c..E 7.9 2.1
Anode to Grid 1 . Ca-gl <0.006 1.0
Grid 1 to Earth .. .. co.e 4.8 2.6 -:
Grid 3 to Earth .. .. Cg3.E 6.0 - ..,,

Inter -electrode capacitances measured in fully shielded socket. .20

CHARACTERISTICS '1,Heptode Triode
Anode Voltage (volts) .. V. 170 100 '.

Screen Voltage (volts) .. Vg2 + g4 102 - CI
.7.Grid No. 3 to Cathode Volt-

;.)15age (volts) .. .. V53.1, 0 -
Grid No. 1 to Cathode Volt-age...(volts) .. . Vgl-k -2.2 0
Anode Current (mA) .. I. 6.2 13.5 .-

Screen Current (mA) .. Iv + g4 3.8 -
Mutual Conductance (mA/V) gm 2.3 3.7 2 lo
Amplification Factor (Hep- L.

tode, gi to u 20 22 .
c.

TYPICAL OPERATION
AS AM FREQUENCY CHANGER

Heptode a 5.

Supply Voltage (volts) .. . Vb 170
Anode Voltage (volts) .. . V. 170
Screen Resistance (kf2) .. .. R52 + g4 10
Heptode Grid No. 3 and ..

Triode Grid Resistance (k O) .. :1 R-g9 + gt 47
Screen Voltage (initial) (volts) .. . Via 102 0

Grid 1 to Cathode Voltage (volts) Vgl-k -2.2
Heterodyne Peak Voltage (volts).. Vbet(pk, 12
Conversion Conductance (A/V) . ge 750
Anode Current (approx.) (mA) .. I. 3.2
Screen Current (approx.) (mA) .. 42 + g4 6.8 20
Heptode Grid No. 3 and ..

Triode Grid Current (AA) .. : : 43 + ,r, 200
Grid 1 to Cathode Voltage ..

for ge reduction 100 : 1 (volts) -24
Valve Anode Resistance (5v5/815) (M sz) . . r. 0.9 cn

.- 15Equivalent Grid Noise Resistance (k ft). . R" 70 x.Triode =,
Anode Voltage (volts) .. .. V.(t, 103 _..

Anode Current (average) (mA) .. 4.5 E',quay

MAXIMUM DIMENSIONS (mm)
Overall LengthLcrigth .. . .. .. 67.5 10

L.Seated He.ght .. .. 60.5 ce.
Diameter . . . . 22.2

Base: B9A ah
(N3val) 0 o0

93

9

92,94

0 0 at

9t
VIEW OF FREE END k,95.5

h h

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London. W.C.2

Tel: GERrard 8660. Grams: Sleswan, Westcent, London
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Marconi in Telecommunications

The post and

telegraph

authorities

of more than

80 countries

use Marconi

equipment

MARCONI COMPLETE COMMUNICATIONS SYSTEMS
SURVEYED  PLANNED  INSTALLED  MAINTAINED

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND.
MI
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The most advanced

voltage refere ce

tube

in the world

the NEW

Mullard 83A1
For technical details of the 83A1 fill in and post this coupon

Mullard

WAs,

Mullard
GOVERNMENT AND

INDUSTRIAL VALVE DIVISION

Mullard Limited,Limited, Mullard House, Torrington Place, London, W.C.1

IIIIMOICRUPSIMIS5521111aanallt4210g9KIESAIGS
II a

a
in Send me technical details m
m of the Voltage Reference Tube 83A1 s
a a
a a
is Name a
a a
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ea Position a
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a Company a
a a
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a Address a
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a w w a
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Train at home in your spare time

RADIO&T.V.SERVICING
this new, easy, practical way!

VOW atamers.s...
C4REER... OAP

ffs4SC/ANTIIVS /NNW
Electronics is rapidly becoming a great new
industry with far reaching applications into
every field of modern activity.
You can learn all the essentials of this new
science at home in your spare time and turn
your knowledge to good purpose!
Now is your chance to set up your own
business and be your own boss!

RADIOSTRUCTOR EQUIPMENT
COURSES MAKE LEARNING

SO SIMPLE
You learn by building actual equipment with
the big kits of components and parts which we
send you. You advance by simple steps using
high quality equipment and performing a whole
series of interesting and instructive experi-
ments-there are no complicated mathematics!
Instruction manuals and our teaching staff
employ the latest techniques for showing clearly
how radio works in a practical and interesting
manner; in fact, you really have fun whilst
learning!
And you end by possessing a first-rate piece of
home equipment with the full knowledge of how
it operates, and how to maintain it afterwards.
In fact, for those wanting help with their radio
career training, to set up their own full or part-
time servicing business, or the hobbyist, this
new and instructional system is exactly what
is needed and it can be provided at very moderate
cost with payments available. Post the coupon
now, for full details. There is no obligation of
any kind.

 No Mathematics  Easy Terms

Available  All Test Equipment Supplied

 Personal Tuition  Finest Equipment

RADIOSTRUCTOR

To RADIOSTRUCTOR, (Dept. G66)
46 MARKET PLACE. READING, BERKS.

Moo send Brochure
without obligation to:

Name

Address

825 We do not employ representatives

BRITAIN'S LEADING RADIO TRAINING ORGANISATION L

BLOCK

CAPS

PLEAD

..60
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TR52/2C/H TR52/2D/H
Stereo Twin Channel Recorder
A new transportable model for making " studio "
quality recordings in all conditions on outside
location. Compactly housed in one rexine-covered
wooden case, it is equally suitable to the needs of
the recording engineer and the research worker.
Features include -
* Twin Channels. The recorder forms a complete twin -

channel machine with separate record and replay
amplifiers. This allows a fresh programme to be set up
and monitored while an earlier recording is still being
replayed.

* Easy Servicing. Special attention has been given to
servicing needs. Any of the chassis units can be easily
removed in under two minutes. Plug in amplifier being
employed.

* Vu Meter. Indicates levels for Bias, Line in, Record
Level, Line Out and Erase-as selected by a five position
switch.

* Tape Speeds. Twin track 15, n and 3i/ips.
* Frequency Response.

31.ips within ±2 dB from 50 c/s to 6 kc's
n/ips within ±2 dB from 50 c/s to 10 kc,s
15ips within ±2 dB from 50 cis to 15 kc.s

* Recording Characteristics. Conform to CCIR
endations.

recording

EMI Tape Recorders
8u//t for proiessiOnals -Sy professionals

EMI professional recording equipment is world-famous for setting the
highest possible standards of fidelity in sound recording.

Designed to the most exacting specifications, recorders like these
are in everyday use by the BBC and ITV, leading recording companies

and industrial and scientific research teams-
:; Proof of supreme accuracy, reliability and versatility.- ..:4, ..........................................................

.. .. .. .. .. .. .. .. .. .. .... .. .. .. .................................................---:sfff':::iiiiig'

L2/TA

A transistorized version of the model

L2 already in use throughout the

world for "on -the -spot" recordings.

TR90
A highly versatile instrument, avail-
able in four versions to meet varying
recording requirements-rack
mounted, console, transportable, and
trolley. There is also a stereophonic
version.

BTR2/AM
The famous studio model for use
wherever the highest recording
standards are vital. Special unit

construction provides great flexi-
bility in application.

For further information on any of these EMI recorders, telephone or write to:
EMI SALES & SERVICE LTD (Recording & Relay EouiPment Deision)

HAYES MIDDLESEX Telephone: SOUthall 2468

Es/r!la
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Model W.V.A.

TAPE RECORDERS

tiataitot
rtalitY fireaixonont

The W.V.A. tape recorder now has provision for Stereo plug in heads

to enable this recorder to replay Stereo. The regular models are

retained with additions and improvements. Our high standard which

has made these recorders famous has been maintained, resulting in

their being chosen for the foremost musical centre in this country.

30/50 WATT AMPLIFIER
Gives 30 watts continuous signal and SO watts peak Audio. With voice

coil feedback distortion is

under 0.1% and when

arranged for tertiary feed-
back 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 stand-
ard steel case with Baxen-

dale tone controls and up
to 4 mixed inputs, which may be balanced line 30 ohm microphones or

equalised P.U.s to choice.

12 -CHANNEL ELECTRONIC MIXER
This is similar to the 4 -channel, but is fitted with 12

hermetically sealed controls, 12 balanced line

microphone transformers potted in mu -metal

boxes, and a mains transformer also potted in

mu -metal. All components which can affect noise

are tested and selected before insertion. It is sup-

plied in standard steel case or 7in. rack panel.

120/200 WATT AMPLIFIER

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 frequencies
from 20,000 down to 30 cps in standard form or other

frequencies to order. The distortion is less than

0.2% and the noise level -95 dB. A floating

series parallel output is provided for 100-120 V.
or 200-250 V. and this cool running amplifier

occupies 12+ inches of standard rack space by II

inches deep. Weight 601b.

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 versatility in camera channels

E.M.I. ELECTRONICS LTD
BROADCAST EQUIPMENT DIVISION

HAYES ' MIDDLESEX ' TEL: SOUTHALL, 2468

The E.M.I. Camera Channel
Type 203 is unique in possessing
the following features :
* Designed to operate with 44 inch

Image Orthicon pick up tubes with
the facility of rapid interchange
to 3 inch Image Orthicon or C.P.S.
Emitron pick up tubes if required.

* Five position turret including
one special position providing
facilities for : easy withdrawal
of pick up tube through turret
without opening camera sides ;
and mounting of diascope
or non standard type of lens.

E.M.I.'s new 203
* Will accommodate TTH Studio

Varotal or Zoomar Zoom lens
without modification.

* Operation on any one of the
following systems by simple
change of plug connectors :
625 lines to CCIRIOIR Standards
525 lines to IREIEIA Specifications
405 lines to BBC TV80 Specification

* Extensive use of plug-in printed
wiring units provides very good
accessibility, and ease of
maintenance.

* Special quality valves and high
stability circuits eliminate need
for adjustment over long periods
of operation.

* Remote control of lens apertures
by easily detachable servo
mechanism.

* Optional preset filter wheel,
electronic Image Orbiting and
hour meter.

For full technical details, or for a
demonstration, get in touch with us.

EE53
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Amplifiers that are
acclaimed throughout the world

J. C. GILBERT,
F.R.S.A., Assoc. I.E.E.,
M.Bric. I.R.E., F.T.S.

£21:0:0 .

The "Point One Stereo" pre -amplifier is designed so that it can be used with
any Leak monaural power amplifier or a combination of any two Leak
monaural power amplifiers additionally to its more normal use with the
" Stereo 20" or " Stereo SO."

" The ' Point One Stereo pre -amplifier is probab'y the most comprehensive unit in
existence covering every refinement for stereo tape, disc and radio plus monaural amplifi-
cation for any form of input signal . . . it is difficult to think of any additional requirement
that one would ever wish. The equipment performs with the high performance always
associated with the tradition of Leak equipment. It is a fine example of design and con-
struction, and the pre -amplifier can be used with any other Leak main amplifiers. How
the pre -amplifier can be sold for as little as £21 can be answered only by Harold Leak... .
Summing up, therefore, one can highly recommend the Leak stereo system for use with
any current monaural or stereo input whether it be from pickup, tape. radio or microphone."

Extract from Test Report by J. C. G. Gilbert reprinted from the Music
Trades Review, February, 1959 and in our advertisement in October's
" Wireless World ". The full two -page Test Report and an illustrated
brochure on the amplifiers will be sent to you on request.

a price made possible only by world-wide sales

STEREO 20 amplifier 29 GNS TL/12 PLUS amplifier 18 GNS
Trough -Line P.M. Tuner (self -

powered) £25.0.0 plus L8.15.0 tax

IL E A IK
... the first name

in High Fidelity since 1934

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3
Telephone : SHEpherds Bush I173/4!5 Telegrams : Sinusoidal, Ea!ux, London

Fill in coupon for further
information on Leak
amplifiers.

Please send me Test Report and Brochures

NAME

ADDRESS

W. W. 1.60
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INDUCTOR
FLUORESCENTS

 These represent today's best value in light
Ing. All models are complete with poly-
ester -filled chokes (so far as we know not

 available In any other low-priced fittings)
all are made from heavy gauge sheet steel,

III stove enamelled white, um all canister -type
plug-in starters, and all are fitted with
interference suppre.ors. Guaranteed for

ni two years:
g Inductor 80 for 5ft. 80 -watt lamp 39/6+51-

carr. and ins.
-,.... Inductor 40 for 4ft. 40 -watt lamp 32/6+4/a

carr. and ins.
W The Three -Forty: for 3ft. 40 -watt lamp 31/6

1111 +3/6 car, and ins.
IInductor 20 for 2ft. 20 -watt lamp 29.!6+3/6
carr. and ins.

aCircle Light for 40 -watt circular lamp 49/6
+3/- carr. and ins.

aNote: Prices do not include tube but these
are the latest lai-pin type easily obtainable

-.=..._,. from your local electrical shop or if you wish

MI
direct from us.

-=-., Special Offers:
E Inductor 40 complete with tube ready to
...---- work 39/6+5/6 carr. and ins.
alThree -Forty complete with tube ready to

work 39/6+4/6 carr. and ins.

Miniature
Microphone

American made. Dynamic type. Real bargain at
2/6, plus 6d. postage.

N

U

U

U

U

N

Building a Scope?

Sin. oscilloscope tube. American -made
typ No. 3FP7, octal base 6.3 v. .6 amp.
hea er, electrostatic deflection, brand new
and guaranteed, with circuit diagram of
sad loscolte. 15/- each, plus 1/6 pout
and Ins.

"Dim and Full" Switch
Particularly useful for controlling
photoflood lamps which have only a
short life at full brilliance. This toggle
switch has three positions: the first
position puts two lamps in series at
half brilliance for setting up, the
second position is off and the third
position full brilliance for the opera-
tion shots. Also useful for controlling
night lights, heaters, etc., etc. Price
Nig each. Pont 9d. Circuit diagram
Included.

TV Masks
Latest type grew

erpetallate.

10!-; 17in., 12 ..
Plus peat.

Dulci DPAIO Amplifier
Made by the Dulci Company. It is
laboratory designed and is of the
highest fidelity, has superb
reproduction and complete freedom
from hum, high output sensitivity.
10 -watt output and ample feed-
back all combined to give a truly
linear output. Uses all -glass
miniature valves, including two
ELS4s in push-pull. Price
212'12/-, or £1 down and
28 weekly payments of 101-.

JANUARY, 1960
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SPECIAL THIS MONTH

SIX USEFUL ARTICLES
Our 1960 catalogue now ready gives constructional hints and circuits
for the following items:

Moisture operated switch
Simple but clever signal tracer
Versatile power pack costing only 10; -
Instantaneous heater for workshop or den
Six transistor pocket auperhet
Simple bed wanner
Photo -flood controller

Sent for this catalogue totlay- price 2t6, refundable from purchases.

Assure your future
The ownership of a good instrument has been the turn-
ing point in many a famous career. You can own the
latest Pullin Series 100 Test Set which is undoubtedly
a most useful instrument by a ftrm long famous
for fine instruments, entirely redesigned, it has a
square movement with diacon plastic cover, this
makes for a brighter, more readable scale, extra
scale length and wider angle of vision. With the
test set is Included a pair of combined test prods
and crocodile clips also a stand for inclining the
meter at the best reading positions. Ranges A.C.
Volts: 0-10, 0-25. 0.100, 0-250. 0-500. 0-1,000, ditto
D.C. A.C. Current 0-100 mA. D.C. Current 0-2.5,
0-10, 0-100. 0-500 mA. Resistance: 0-1M and
0-10K. All at 10,000 ohms per volts -Price
212/7/6 or £1/4/- deposit and 26 fortnightly
payments of 19/-, non callers add 5,- carr. and
insurance.
FREE GIFT. -All purchasers of the above items
this month will receive Range Extender scale and
data which add. capacity 2pF-1mFd., in two
ranges. Inductance 0.100 henrys. etc.. etc.

Components Would Cost More
Car Battery Charger -ready-made high
output battery charger in stove enamelled
sheet steel louvred case. New, complete
and ready to work. Rated at 12 v. 4 amps.
and variable rate selector for trickle charg-
ing, also a meter to show charging rate.
Suitable for 230/250 A.C. mains. Special
snip price of 551., plus 3/6 post and ins.

Unique Opportunity to build Fine
Transistor Set

Constructor's parcel: to build Pocket 8
Transistor Set as currently being sold at
217/17/-. Parcel comprises mottled, two-
tone cabinet as illustrated, tuning dial, two
gang tuning condenser, combined bakelite
chassis/printed circuit and easy -to -follow
circuit. Costing value 57/6 -offered while
supplies last at only 29/6. Pius 2/6 post.
Suitable for your own circuit or to build
original circuit. All parts available at
highly competitive prices. Do not miss this
tremendous; bargain.

12 -Channel Turret Tuner
Ideal for converting an old or building into
new TN. These are brand new stock not
surplus, supplied complete with valves and
coils for local Band I and Band III stations.
Model 1. LF. Output 33;38 Mc/s. series
heaters (parallel heaters, 5/. extra).

Model 2. I.F. Output 16/19 Me/s parallel
heaters (series heaters, 5'. extra). With
instructions and circuit diagram. 79/6.
knobs 3'6 extra. Postage and insurance 2 6.

FOR ADDRESSES SEE OPPOSITE PAGE

Satteryireger Beettfier-+eleldurn 12-15 v.,

Slaig 811 211n. deep horn
18 gauge aluminium. Slues: gin. x 2111.. 4/6;

x 9in., 101n. x 7110.,

Metal Chassis -punched for Mallard 510
Amplifier, complete with inner screening
sections and stove enamelled, 1216 set.
Geiger Counter Tabes-20th century type,
Type No. 024, with circuit of griper counter,
2W 6.
Luminous Switch, double pole designed for
electric blankets, neon indicators glow when
appliance is switched on, 101,
Waterproof Heater Wire -suitable electric
carpets,

etc.,rpets, electricdper
rbylaankrdet, hand muffs, toot

pads,
Twin Twisted Lighting Flex -equivalent
14/36, rubber insulated, cotton covered.

yard coil.1117./v6i

o10031.-
0-500 microanap 21n. flush.... 17/6
250-0-250 rnicroamp .. 21in. surface 27/6
750 microamp 21in. surface 17/6
5-0.5 inicroamp 211n. flush .. 17/6
0-30 milliamp 21in. flush .. 17/6
0-100 milliamp Sent flush .. 15/-
0-300 milliamp 21in. flush .. 15/-
0-500 milliamp 21in. flush .. 15/ -
Unbreakable Mains Lead type of lead fitted
to electric razors snakes tine lead for test
meters and any other devices where subject
to continuous bending. Twin figure eight

n. soft cream p.v.c. covered.
Normally costs 2-- per yard. Three 8 -ft.

s

Metal Rectifier, 60/80 mA. 250!300 v., 4/8.
Filament Transformer, 6.8 v.. 11 amps. 6/6
.3 Amp Dropper --tappings marked 200/220/
250, 341.
Output Transformer -standard pentode -
48, multi ratio, 61.
Bi-metal Strip with heavy duty contact -
Ideal for thermostat, fire, lamp, etc., 216.

o
tester,Lamp-midget,2

m.eGovt.,wir en11V. Ideal mains

Philips Trimmers-0-30pP. 1.- each, 9 -
doz.
Set of 8 Allen Keys, 31.
Heavy Duty Test Prods -red and black with
plug-in lead attachments, 826.
Install those extra points, 3.029 twin flat
T.R.S. cable. Big purchase enables us to
sell this at 45'. per 100 yds.. carriage 3/6.

Resistance Head Phones. Ideal crystal
sets, etc., 7/6, plus 2/6.
Goodman Multi Ratio Output Transformer.
6 watt, 8 ratios. from 12-1 to 72-1. Centre
tapped for push/pull, 7,6, plus 1/-.
Ditto, unbranded, 616, post 1/-.
Cold Cathode Valve CV413. Voltage regulator
or trigger switch -unused but ex -equipment.

2/-eaeahnTag Pls. Ideal for constructors, experi-
mental circuits, etc., 3 of each of 12 different
types, 5/, post 1/6.

PanelSlydjok Mountingl5
amp.

Fu s with carrier.
5 amp.
Lee 2BA fully insulated eterminalsach.

Belling
Lee
mounting through metal panels, 2/- each.
Terminal Heads, insulated 4BA, 2/- dos.
.1 mFd. 350 v. Small tubular metal cased
condensers made by Dubilier 2/6 dos.
50 Assorted Resistors, Well mixed and use-
ful values and i watt. 5/- for 50.
Ditto but 1 watt, 6/6 for 50.
Main Transformer. Standard 230 v.
input 250-0-250 at 80 mA., 6.3 v. at 5 A..
1216, post 1,6.
Toggle Switch. Standard metal body, type
with round dolly, axing ring and on/off
indicating plate, 1/3 or 12,- dos.
Metal Rectifier. 250 v. 80-80 milliamps..
Ideal for mains set or Instrument or to
replace that expensive valve, 541
Screened Cable. Rubber covered flexible
with metal braiding, ideal for microphone
or gramophone extensions. 4d. per yd.,

Switches. Our outfit comprises:
cable. two 2 -way switches,

Install
tay.dup.es.:

2-Way

two wood blocks. Full instructions, 9,6
each, post and insurance, 2'6.
Long, Medium and Short Wave Coil Pack.
An exceptionally well made coil pack which
covers the standard long, medium and short
wavebands for 465 Ire I.F. complete with
diagram of connections, 19,6, plus 1/6
postage and insurance -limited quantity
only.

For the Record Enthusiast
New -four speed playing deck by E M.I. has
the following features: -
Velocity operated auto trip.
Pick-up on switch cannot be damaged.
Remarkably low rumble achieved by single
ball thrust and magnetic screen on motor.
Anti-microphony mounting.
The Ideal unit,to renovate old equipment or
to build into new.
dSiexpe:th vitt. wide. lido. deep, 2Iln. high.

Mains model with stereo cartridge, 27/17,6.
Or with monaural cartridge. £6/18/6, post
and its. 3/6.
H.Y. Terms on request.

tiiiisummannuerisilinimonowomminollisoilimaiiimuninsminurmocianiminiummosismaingilionimmiiiiimmismilansinsii
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A.C./D.C. Multimeter Kit
I

U

Cine Cameras
16 m m
motor lied
(24 VAC) for
16 formes
per second,
contains fine
618.5 tripleanastig-
matic lens

and spool to carry 25ft. of film-probable
cost around £150, brand new and in sealed
carton £61101- or 201- deposit and 13
fortnightly payments of 10/-, post and
insurance 3/6.

SUPER UNSITIVE (2,000 0.2.20
11IILTEKITIOR KIT
17 ranges including D.C. volts to 1,000
V. A.C. volts to 1,000 V. D.C., milli -
amps to 500 ohms, to 2 meg. All the
essential parts, including metal case,
selected resistors, wire for shunts,
selected switches, calibrated scale and
instructions, 32/8. plus 2/6 poet and
insurance.

Charging Switchboard

Offered at about one -twentieth of original
cost. This is an ex -Government switchboard.
It contains three reverse current relays, one
voltmeter, one main ammeter, two secondary
ammeters and three variable resistors for
controlling circuits. These are original cases.
Price UAW-. Carr. 10/-.

Band Ill Converters
Suitable
Wales, Lou-
d o n , Mid-
land, North,Scotland,
etc. All the
parts includ-
ing 2 EF80
valves. coils,
tine tuner, contrast control, condensers
and resistors. Metal case available as an
extra). Price only 19/6, plus 216 post and
insurance. Data free with parts or available
separately, 1/6.
Please Bend two more kite, the one you sent
last week is performing magnificently.
We receive this sort of letter every day of the
week, so if you have hesitated because you
thought our kits too cheap you need hesitate
no longer.

Beginner's Superhet
As supplied to
many schools
and colleges.A simple
basic superhet
-easy to un-
derstand and
which can be
progressively
extended-
ideal for students-components include
-valves-metal rectifier tuning condenser
-LF. transformers, etc. In fact complete
superhet except speaker. Price £3 plus
3/- post and insurance. Data included
tree or sep., 1/6.

Avo Prodclips
The advantage
of these test
prods is that
by pressing the
trigger at the
side they become crocodile clips and can
be left in circuit. This is a great time saver
when servicing. Price 15/- pair.

Philips AG2009
Philips A02009 Record Player
a modestly priced 4 -speed
unit with many outstanding
features, is ideal for the
enthtudast who is assembling
his own equipment or
modernising an older instal-
lation. The pick-up arm is
wired for stereo and the
Philips stereo head is avail-
able as an optional extra.
Eddy Current Brake gives
+2% tine adjustment on all
four speeds. Continuously
variable pick-up playing
weight (2-12 gms.).
Supplied with Philips
crystal head, type AG3019
for microgroove and 78 r.p.m.
Frequency response 30-15,000 c/s.
Pick-up lifting and lowering device.
Individually balanced heavy turntable.
Muting switch fitted.
Can be used with any amplifier or radio set.
Complete with monaural pick-up. 210/10/, or £1 deposit and 21 fortnightly
payments of 10/-.
Available also with stereo head, diamond or sapphire stylus. Prices on request.

Transcription

Component Storage
Drawers

Stout board construction these drawers are
ideal for small parts. Supplied complete
with simple erection instructions -1/6
each or 12 drawers each 6 x 20 x Skin.,
13/8, Post 2/-.

Here is a present that will
be really appreciated

Motorised food mixer with no irksome lead hanging
out and which does not have M be plugged into the
maim as it works off three 10 v. cells in its handle. A
really useful mixer ideal for kitchen or anywhere
about the house and can also be taken on barbecues.
picnics, etc. Price 20/- plus 2/6 post and packing.

n

Unit
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For Your
Service Department

An invaluable tool for working inside a dark
cabinet or cupboard. This is a screwdriver
with torch and has four interchangeable
bits, two for the ordinary slotted screws and
two for Philips heads. The torch section
operates from 10 v. batteries in the handle
and will save its cost in frayed tempers
alone. Why not treat yourself to one of
these now? Only 10/6 Plus 1/6 post and
packing.

Complete equipment for seeing In the dark, as fitted to Army vehicles for night
driving, etc. Complete working equipment comprises: 2 Infra Red Radiators,
adjustable binoculars, powerpack for 6 or 12 volts, control units and inter-
connection cables. Original cost probably around £100. Unused and in perfect
order --g5/19/6 or 10/- deposit and 15 fortnightly payments of 10/-.

If ordering by post, address your order to the Company nearest to you. Please

Ranges: D.C. volts
0.5, 0-50, 0-100, 0.500,
0-1,000. A.C. volts
0.5, 0-50, 0-100, 0.500,
0-1,000. D.C. mUll-
amps 0-5, 0-100,
0-500. Ohms 0.50,000
with internal bat-
teries. 0-500,000 with
external batteries.
Measures A.C./D.C.
volts. D.C. current
and ohms. All the
essential parts includ-
ing metal case, 21n. moving coil meter,
selected resistors, wire for shunts, range NI
selector, switches, calibrated scale and full
instructions, price 19/8, plus 2/6 poet and
insurance.
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Crystal Mike by Acos

Model 39/1, this is ideal for tape or general
amplifiers, complete with screened lead
39/6, plus Post.

Radio Stethoscope
This can be slipped into
the pocket rather like
a fountain pen. With
it in most districts a
receiver can be checked
from the grid of the fleet
valve right through to the
output without a signal
generator, the stethoscope
will operate in both L.P.
and R.F. circuits without
alteration. It is a complete
fault-finder.
All the necessary parts to
make this tracer Rig,
post 1/,

T.V. Service

U

11- 1

IA

Sheets
200 sheets covering most popular post-war
televisors by leading makers-Cossor. Ekco,
Ferguson, Pye, etc., £2 post free. PRE-
VIOUS PURCHASERS OF THESE
SHEETS PLEASE NOTE: WE CAN
SUPPLY SHEETS Nos. 100-200 £1. or
150-200. 10/-.

Tube Tester and
Re -Activator

ator
We can supply all the

main components for
making this unit which
will not only test
Cathode Ray Tubes

but also will re -activate them. supplied
complete with full instructions. Price
23, plus 2/6 post and ins.

Hi-Fi Snip
Infinite Wall Baffle

Nicely
veneered
and polished.
Corner fitting
(attaches to
picture rail).
Takes up no
floor space. Gives
really fantastic
results with only
low-priced 8in.
speaker. Fitting for
tweeter. Only 45/ -
each. Carriage and
insurance 3/6.

include postage.

Electronics (Finsbury Electronics (Ruislip) Ltd., Electronics (Croydon) Ltd.,
Park) Ltd., Electronics (Manor Park) Ltd., 42-46 Windmill Hill, 266 London Road,

Finsbury Park,
29 Stroud Green Road, 520 High Street North, Ruislip, Middx. Croydon,

N.4.
Phone: ARChway 1049. Phone: RUISLIP 5780. Phone: CRO 6558.

Half day, Thursday. Manor Park, E.12. Half day, Wednesday. Half day, Wednesday.
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The shape of
things to come?
/ You/ can help to avoid it !

It is inevitable that there will soon be more
television channels which will mean more and
more bigger and better aerials!!

This conglomeration can be avoided by the
use of TIS communal aerial and distribution
systems.

One aerial can supply a whole block of flats
or by using our piped system a complete
housing estate or town !

TIS are pioneers in distribution equipment
and full technical advice will be given free to all
Dealers.

NN.Fir *\, \',.\\\
N. \

TELEVISION INSTALLATION SERVICES
(MANSFIELD) LTD

Nursery Street, Mansfield. Telephone Mansfield 310TIS

120 INCHES OF SCALE
The CR50 Bridge
covering I OpFd to
100mFd and I ohm
to 10 Megohms in
fourteen ranges has
a total length of
scale of over 120
inches thereby en-
suring easy and ac-
curate readings. A
leakage test is in-
corporated for con-
densers. Complete
with valves, instruc-
tions and ready for
operation from 200/
250 volt A.C. mains.
L8/2/6 plus 4/6 carr./
packing.

SC30 OSCILLOSCOPE. A 3in. 'scope for service
and design purposes at an extremely low price of L17/10/ -
plus 6/- carr./packing.
VV60 AUDIO VOLTMETER measures I milli -volt
to 100 volts in five ranges. LI4 plus 4/6 cam/packing.
Further details sent by return of post on receipt of stamped
addressed envelope.

TRADE supplied direct. CREDIT TERMS available

GRAYSHAW INSTRUMENTS
126 Sandgate High Street, Folkestone, Kent

Phone: Folkestone 78618

TRANSFORMERS
COILS

CHOKES

LARGE OR SMALL QUANTITIES

TRADE ENQUIRIES WELCOMED
SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,

CLOCK AND INSTRUMENT COLS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST 1933

A. C. SOLENOID TYPESBMIT
Continuous nibs. at 1".

Instantaneous to 16 lbs.

Smaller sizes available.

Also-Transformers
to 7 kVA 3 phase
Current Trans-
formers 100/5 to
2000 5 all classes.

II. A. WEBBER LTD.
18 FOREST ROAD, KINGSWOOD. BRISTOL PHONE 67-4065
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RUGGED quartz crystal units
PATENTS APPLIED FOR

In order to meet current and future requirements for accurate
frequency control in equipment for guided missiles, mobile
communications and, in fact, all other applications where ex-
treme conditions of acceleration and vibration are encountered,
it has been necessary to design quartz crystal units capable of
satisfactory operation under such conditions.

G.E.C. Quartz Crystal units can now be supplied for all
frequencies in the following ranges:

Fundamental mode ... 1-15 Mc/s.
Third overtone ... 15-40 Mc/s.

and will operate within the specified activity and frequency
limits when subjected to the bump and vibration tests stipulated
by Defence Specification DEF 5271.

TECHNICAL DETAILS
Furthermore, the units continue to conform to the

operating conditions of DEF 5271, even under more
stringent test conditions during which the applied vibra-
tion is swept from 30 c.p.s. to 2,000 c.o.s., at a rate not
exceeding two octaves per minute, and the peak accelera-
tion is maintained at 20 g. This test is made in three
mutually perpendicular planes.

The graph illustrates the more rigorous nature of this
test in comparison with that specified in DEF 5271. The
extended frequency range and general increase in the
amplitude of vibration, particularly at the lower frequen-
cies, are readily apparent.
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DRIVE LEVEL
All units are designed to operate at the drive levels

specified in DEF 5271 as follows :-

(a) Fundamental Oscillators

SW.
Fro... Ran.

PA. Level
(nnilicatu)Minims. Maximum

IOU 1./s.
NO 1100.

0 Inc/..

000 Ec/a.
00? t ./s.

10 Ma/a.

1
II
0

CA D 100 Ke/a.
NO Kc/s.

0 1.1</6

100 Its/a
0000 0 Kc/s.

30 Mc/s.

1
10

e iso itain
NO Kc/s.

10 111C/6

100 Ka/..0
MM 't K./6

10 14c/6

4
10

b) One tone Oscillators-All Styles
Frequently ..... Drivis Ural in rnitlivratts

'antrellad
If 11c/s.
33 Mcfs.

34 /6

N B For special applications quartz crystals in the frequency range 2 Mc/s. to 5 Mc/s. can be supplied, which will operate satisfactorily
when the applied vibration is swept from 30 c/s. to 2,000 c/s. while the peak acceleration is maintained at 40 g.

SALFORD ELECTRICAL INSTRUMENTS LIMITED
TIMES MILL HEYWOOD LANCASHIRE Tel: Heywood 6868

London Sales Office: Tel: Temple Bar 4669
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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HIGH FREQUENCY TRANSISTORS

FOR RADIO CONTROL AND SHORT

WAVE APPLICATIONS

Type F. osc. Max. Gain Retail Price

SB078 10 Mc/s min. 7 to 20 I0/- ea.
SB305 25 Mc/s 9 to 50 15/-

SB231 30 Mc/s 20 to 70 22/6 
SB23IR 50 Mc/s It 20 to 70 30/-

SEMI -CONDUCTORS, NEW SURFACE -
BARRIER RANGE

Data and Discount Prices on request.

Available to Wholesalers and Retailers
from Sole Distributors

TRANSONICS LTD.
211, EDGWARE ROAD, LONDON W.2

Tel: PADdington 0401

TRANSISTORS AND MINIATURE COMPONENTS
A SPECIALITY

PARKERS SHEET

METAL FOLDING

MACHINE

HEAVY VICE

MODELS

Zt

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 a 5 0
No. 3. Capacity 16 gauge mild steel x 18in. wide a 5 0
End folding attachments for Radio Chassis, Tray and Box Making...for 36in.
model, 3/6 per ft. Other models 2/-. 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.

GILSON TRANSFORMERS
Provide a first-class service to manufac-
turers of electronic valve or transistor
operated equipment for

AUTOMATION
INSTRUMENTATION

BROADCASTING
RECORDING

AND ALL PURPOSES

WHERE RELIABILITY
AND ACCURACY

ARE OF MAJOR
IMPORTANCE

Also

STOCK TYPES FOR ALL
THE POPULAR AMPLIFIER

CIRCUITS

Catalogue available on request

IMPROVED manufacturing facilities enable
us to offer quick deliveries of pre -production
samples and small batch production at
economic prices.

R. F. GILSON LTD.GEORGE'S ROADWIMBLEDON S.W.19. WIM 5695

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost :-

FERRANTI 7+-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 at all loads 0 to 30/371 amps., when the
supply voltage is varying over the range +8% to
- 12%.
 Frequency compensated 45-55 and 54-66 cis.
 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

with Trigger -Action
Spring -Loaded Clips

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.

Order supplies from your usual wholesaler now!

Post Free 15/- per pair

4iRart) BRIDGE ROAD, LONDON, 8.W.1.IMIED
AVOCET HOUSE 92-96 VAUXHALL

VICtoria 3404 (I2 lines).
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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Now made in
Great Britain

DEAC
PE 11MA.- S EAL

SEALED RECHARGEABLE
NICKEL CADMIUM CELLS & BATTERIES

For Radios, Hearing -Aids, Tape
Recorders, Shavers, Photo Flash
Equipment, Torches, Electric
Toys, Portable Measuring
Instruments.

*No corrosion *No gassing
*No maintenance
*Unlimited shelf life
*Robust and compact
*From 20 mAh to 23 Ah

All enquiries to the Sole Distributors

G. A. STANLEY PALMER LIMITED
Maxwell House, Arundel Street, London, W.C.2 TEM. 372/

MANUFACTURED IN GREAT BRITAIN BY DEAC (GREAT BRITAIN) LIMITED.
Altuna Way, Buckingham Avenue Trading Estate, Slough, Bucks. Slough 24539
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STEREO SOUND
SUPREME BY

Connoisseur
THE RESULT OF FOUR
YEARS' PROGRESSIVE
DEVELOPMENT

THE STEREO
PICKUP
for playing 45/45 records.
Miniature ceramic type with
replaceable diamond stylus.
Constant velocity output ap-
proximately 20mV from each
channel. Frequency range 20 to
16,000 cycles. Channel separa-
tion 20/25 dbs.
(Complete as illus.) £12/19/10
Head only . £7119/11
Arm only £4/19/11

(inc. tax)

STEREOPHONIC AMPLIFIER
AND PRE -AMPLIFIER
Twin channel amplifier and pre -amplifier
for reproducing monaural and stereophonic
sound from disc, radio and compensated
tape.
Ultra linear push/pull output giving 7.5
watts peak from each channel.

Amplifier £24 . 10 . 0
Pre -amp. £16 . 10 . 0

BRAND NEW
2 SPEED STEREO
TRANSCRIPTION MOTOR
Operates at 335 and 45 r.p.m.
turntable.

£16 . 13 . 1
(inc. tax)

Full 12in.

VARIABLE 3 SPEED MOTOR
TYPE B (illustrated)
Operates at 335, 45 and 78 r.p.m. Non-
ferrous turntable. Built-in large stroboscope
with internal light source. Precision
ground and lapped spindles. Adjustable
nylon graphite bearings. Synchronous
motor.

£.27 . 16 . 1
(inc. tax)

A. R. SUGDEN & Co.
(Engineers) Ltd.

Market Street, Brighouse, Yorks. Telephone 2142

AMPLIFIERS TUNERS SPEAKERS MOTORS PICK-UPS
MICROPHONES CABINETS ' TAPE RECORDERS

By Quad, Leak, Rogers, Dulci, Armstrong, Chapman, Jason, Wharfe-
dale, E.A.R Goodmans, Garrard, G.E.C., Connoisseur, W.B., Collaro,
Lenco, Acos, B.J., Philips, Lustraphone, Record Housing, Ferrograph,
Vortexion, Wyndsor, Brenell, Sound, Telefunken, Wearite, Verdik,
Grundig, etc., etc.
Hire Purchase Available " Comparator " Demonstrations.

- WORLD WIDE EXPORTERS
Overseas orders sent free of purchase tax and shipped promptly

at minimum cost

Decca Stereo pick-up
with arm type ffss 846.35 (L16. 9.6) PACKED

NSURED &

CARRIAGE

Leak TL12 Plus Amp. PAID
with Varislope III $104.25 (E37. 4.6)

We export HI -Fl equipment to all parts of the globe. Enquiries
welcomed.

Dept. W.4.) 7, THE BROADWAY, WOOD GREEN,
LONDON, N.22. Tel. BOWes Park 0077/8
Hours of business: Monday to Satur- Callers note: We are 200 yds. from
day 9-6 p.m. (Thursdays 9-1 p.m.) w Wood Green Underground Station.

VITREOUS ENAMELLED RESISTORS
R.C.S.C. Style RWV4-L

FULLY R.C.S.C. TYPE APPROVED, IOU to 22K.0, our
RWV4-L style resistors conform to Inter -Services Spec.
RCS III.
Other styles available. R.C.S.C. type approval applied for.

RCSC
Style

CGS
Style

Rating in watts

Com mer-
cial

RangeService

RWV4-1
RWV4-K
RWV4-L

VPF4
VPF I 0
VPF 1 4

3

4.5
6

4
10
14

50 to 8K0
50 to 68K0
100 to 100K0

THE C.G.S. RESISTANCE CO.
EVERTOR, LYMINGTON, HANTS. Tel. Milford -on -Sea 269
London Office: 30 Clarendon Rd., Harrow, Mddx. Tel. Harrow 41 47

E--- THE WORLD'S GREATEST BOOKSHOP
E
t3

P-_- m-

-."---
P.

Et g
* * F 0 R. IS 0 0 K. S 4 4 -.1.

FOR ALL YOUR TECHNICAL BOOKS Fr.

A bookshop such as bookloyers dream of. There
is no other bookshop, anywhere, to compare with F.-E
Foyles.'

-A Customer's Letter. g
-- =

119-125 CHARING CROSS ROAD LONDON, W.C.2 ---

Nearest Station : Tottenham Court Road 2
E" E

Gerrard J660 (20 lines)* Open 9-6 (Theirs. 9-7)

C.C.GOODWIN
(SALES) LTD

THE HIGH-FIDELITY
MAIL ORDER SPECIALISTS
GOODS DISPATCHED BY RETURN
CARRIAGE, PACKING & INSURANCE

FREE(United Kingdom & British Forces Overseas)

U.S.A. &

CANADA

EXPORT

EXAMPLES

Garrard 301 transcrip-
tion motor with Strobo-
scope $56.20 (119.19.6)
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Photo-

Electric
control...
the simplest system

There is no form of photo -electric control
simpler, easier, cheaper than that with
cadmium sulphide cells. Nothing more is
required than a photocell, a relay and the
power source. If you are designing photo-
electric control equipment, or are interested
in any way, you cannot afford to be without
full information. Write to Mullard today for
details of photocells ORP11 and ORP90.

Photocells ORP11 & ORP90
 Sensitive-No amplifiers needed.
 High Current-Robust relays operated direct.
 Non-Polar-Operation from d.c. or a.c.
supplies.
 Wide response-Through entire visible
spectrum to near infra -red.
 Low Dark Current-Typical light to dark
current ratio 10,000 to 1.
 Wide Range of Applications-Flame failure
detection, door opening, automatic lighting
control and industrial on/off control are only a
few of the many possible applications.

Mullard Limited
r"Th

Mullard House, Torrington Place, London, W.C.1 imunardl

Telephone: Langham 6633

SUPPLY

VOLTAGE

Mullard
GOVERNMENT AND

INDUSTRIAL VALVE DIVISION

'09 MVT368a
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AUTOMATICCOIL WINDING MACHINE TYPE All (25/50 S.W.G.) TYPE Al/X 0946 S.W.G.)

Ko

THESE MACHINES INCORPORATE THE FOLLOWING FEATURES:-
Infinitely variable wire gauge adjustment with easily read scale calibrated in .001".
Width of coil quickly adjusted within fine limits. Adjustable tailstock fitted with
spring loaded live centre and quick release lever. Machines to stop automatically
at a required number of turns can be supplied.
We will be pleased to send you an illustrated leaflet giving a full technical specification on request.

ECTRIC ITD 73 UXBRIDGE ROAD, EALING, LONDON, W.5 EALing 8322

VALVE BASES (Stems)
in Lead and Hard Glass
VALVE SLEEVES

QUARTZ CRYSTAL CONTAINERS
FILAMENTS (HEATERS) siraieRzEzDR g

We specialise in short runs to customers' specifications.

We invite your enquiries, also for other Glass Parts for
the Electronics Industry.

DAY-IMPEX LIMITED
Progress Works, Brunel Road

Eastwood Industrial Estate, Southend-on-Sea, Essex
Telephone: EASTWOOD 525296/7

iz CAPACITY 15" BENCH DRILL
A PRECISION BUILT MACHINE TOOL
WEIGHT 154 lbs. 5 SPINDLE SPEEDS

137-5-0 complete -3 phase
(Ch'irck guard noE included) Pillar model also available.
Available from all machine tool merchants -
write now for full details, to the manufacturers:

W. J. MEDDINGS LTD.,
Ipswich Road, Trading Estate, Slough, Bucks

One of the largest manufacturers of Drilling Machines in the U.K.

P.A. Operators, SOUND engineers,
or anyone with the PROBLEM of what to try for price,
performance and reliability MUST see and hear :-

AMPERIAL
Versatile compact 7 valve 40 watt amplifier with mic., gram and/or
tape inputs; 4, 8 or 16 ohm output; Treble, bass and two volume
controls; Mixing circuitry and two negative feedback loops.
Weight of 0/P.T. 7+lbs. Mains 911bs. Overall size 13 x 114 x
Total weight 26Ibs. £42. 10. Od. carriage 5/ -

further details of this and other versions by return.

E. K. ELECTRONICS Brotherton, Knottingley, Yorks.
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JASON J2.10 Mk. III
STEREO AMPLIFIER

A high gain two channel 10 watt
amplifier with accurately ganged
controls and identical operation
from each channel. 137/10/,

PYE MOZART HMO
STEREO AMPLIFIER

Two identical channels providing
ganged controls for treble, bass,
volume and function selector to-
gether with a balance control
providing 6db variation. OS. (In
metal case 35 gns.)

CHAPMAN

cl=bbLIIII

STEREO 305. CONTROL UNIT
Affords every facility for high quality
stereo or single channel radio.
gram or tape reproduction.
8 watts per channel or 16 watts in
parallel. 118/18/-.

ACOS for better listening.
A C 0 Stereo
Type 73.
Turnover
cartridge for
stereo L.P.
and std. re-
cord.
12/12/10

GOODMANS AL/120
An extremely compact full range
multiple radiator high fidelity loud-
speaker system engineered to pro-
vide full scale performance at the
lowest possible cost. 24in. x I x
141in.

25 HIGH HOLBORN, LONDON, W.C.I
Telephone: HOLborn 6231-2

(OPPOSITE CHANCERY LANE)

FOR EVERYTHING IN STEREO

IL E A IK
POINT ONE

"STEREO 20"
AMPLIFIER &

PRE -AMPLIFIER
STEREO

REPRODUCTION
The impact of listening to
stereo reproduction on
the great majority of
listeners is profound. There
is an astonishing sense of
realism and absence of
listening fatigue. The
overall impression is of
greatly enhanced enjoy-
ment.

PRE -AMPLIFIER 20 GNS.
" STEREO 20 AMPLIFIER

29 GNS.
ALL LEAK PRODUCTS IN
STOCK.

EXPERT ACOUSTIC COLUMN
Although designed for stereo reproduction, will give superb
results with a single channel installation. I2in. bass unit and
separate treble unit with built-in crossover. 13Iin. x 134in. x
44in. high. 133.

B.I. TAN II ARM
An ideal tracking arm for stereo.
Accepts three pin plug-in heads or
the VI olck.up shell. 14/3/3.

ROGERS HG88
STEREO AMPLIFIER

A single compact unit housing a

complete stereo amplifier and con-
trol unit. 7 watts output per channel.
137/I0/-. (In teak case E40.)

TANNOY VARI-TWIN MARK II
MAGNETIC

STEREO
CARTRIDGE

30-15,000 CIS f I.5db. 7 mV per
channel output. Diamond stylus.
113161,

GOLDRING " 700 "
STEREO CARTRIDGE

Variable reluctance; with 0.5 mil.
diamond stylus. Fits modern trans-
cription arms wired for stereo (e.g.
Goldring G60 transcription arm as
fitted to GL60 transcription motor).
19/14/9.

.. and for monaural reproduction...
the famous " 600 " variable reluc-
tance cartridge. 111/2/7.

CONNOISSEUR
STEREO PICK-UP

Miniature
ceramic type with replaceable dia-
mond stylus. 112/19/10. (Head only
0/19/1 I.)

INCREASING EXPORT TRADE ENABLES US TO

REDUCE PRICES

Patent No. 619178 and Patents pending.

SHEET METAL PUNCHES
The easiest and quickest way of punching
holes in sheet metal (up to 16 gauge mild steel)

ROUND SIZES:

SQUARE SIZES:

RECTANGULAR:

Sin. NOW
fin.
fin.
fin.

lin.
liin.
Ifin.
Ifin.
Ilin.
Ifin.
2in. PI

211in.
2Iin.

+fin.
lin.

iiin. x

Wholesale and Export Orders to:

"Q -MAX" (ELECTRONICS)

PI

IP

Pt

1119 Key If -
12/6
13-
13/6 1/-
13/9 1/6

141- 116

141- 1/6

161- 1/6

171- 1/6

201- 1/6

29/6 2/3
32/6 213

37/6 2/3

251-
27/6 1/6

3216

LTD.
NAPIER HOUSE, HIGH HOLBORN, LONDON, W.C.I
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RELAYS?

Everything points to

DEPENDABLE
Our wide range of relays have
one thing in common -they are
manufactured to the highest
standards. Whether your need
is for Automation, Transistor,
Type 3000 or Type 600 Relays,
you can leave your specifica-
tions in our hands with
confidence.
Prototypes can be delivered
in 1/7 days, and quotations
for quantities and special
orders given on request to our
engineering department,
which is always available for
advice on special problems.

Please send your enquiries to:

DEPENDABLE 'RELAY CO LTD

ATTENTION:
OWNERS OF TAPE RECORDERS

Here is an opportunity to learn

foreign languages with your tape

recorder. Full elementary courses

in Italian, Spanish, German, French

and Russian. Full recorded tape

together with instruction book 29/6.

Trade enquiries invited

Please apply for explanatory leaflets to your

nearest retailer or direct from

FISHER ELECTRONICS CO. LTD.,
NATIONAL HOUSE,

WARDOUR STREET, LONDON, W.I.
Telephone : REG 7597

TRANSISTORISED
POWER
AMPLIFIERS
PORTABLE, MOBILE, MAINS

FOR ALL RADIO, AMPLIFIER &
SOUND INSTALLATIONS

aENQUIRIES: -

STANSTED, ESSEX. STANSTED 3132

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms)
T.44. 5.10 amp. ultra linear, 8,000 ohm. 43% tappings 30/-. P/P 2/-.
T.162. 5-10 amp. and Osrarn 912, 6,600 ohm, 208, tappings 30/-. P./P. 2/..
T.100. 5.10 amp. LOW loading, 6,000 ohm. 28/-. °P./P. 21-.
T.142. 7 watt stereo amp. 9,000 ohm. 20% tappings. 26/, P./P. V-.
T.140. 3 watt amp. type A tape amp.. 2 watt stereo, 5,000 ohm. 12/-. P./P. 2/...

MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 ois.)
T.55. 0-10 amp. and tuner, 300-0-300 v., 120 mA., 6.3 v. 2.5 a., cT. 6.3 v. 2.5 a.,

6.3 v. 1 a., 32/, P./P. 2/6.
T.56. 5-10 amp 300-0-300 v. 100 mA. 6.3 v. 2.5 a. eT. 6.3 v. 1 a., 27/-. P./P. 216.
T.101. Two 5.10 amp. Low loading, 300-0-300 v., 150 mA., 6.3 v. 4 a., CT., 6.3 v.

1 a.. 34I.. P./P. 2/9.
T.143. 7 watt stereo, 200.0-200 v., 150 mA., 6S v. 4 a., cT., 6.3 v. I a., 33/.. P./P. 2/9.
T.141. 8 watt, 300-0-300 v., 60 mA., 6.3 v. 1 a., cT., 6.9 v., 1 a., 22/-. P./P. 2/..
T.163. 2 watt stereo 250-0-250 v. 80 mA. 6.3 v. 2 a., eT., 6.8 v. 1 a, 25/, P./P. 9/6.
All transformers fully guaranteed, all shrouded fully except 1.140 and T.D.
SPECIAL OFFER. T.44 and T.55 59/, P./P. 0/6. Used on " BrIbond P.C."

"POWER-PAKS "
T.A. Trans and Siemens contact cooled metal bridge rectifier delivers 270 volts 11.0,
100 mA. and 6.3 v. cT. 3 a., 32/-. Pl. 2/- P./P.
T.E. Trans. and Siemens contact cooled metal bridge rectifier delivers 270 volts D.C.
60 mA. and 6.3 v. cT. 2 a., 251-, plus 2,-. P./P.
SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portslade, Sussex

8a Ainger Road Camden Town London NW3 Telephone; PRImrose 8161
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PR OPS Walk around Store
and MAIL ORDER SERVICE

BLACKSMITHS FORGE

BRAND NEW

£8 : 5 : 0 Carriage 30/ -
Rectangular pattern medium duty forge
for hardening and tempering and
hammer forging.
Very strongly made from heavy gauge
steel plate with sturdy girder section

legs. Bottom blast operated from hand driven spiral gear and ball -
bearing blower. Length (including blower) 4ft. 3in. Width 2ft. 3in.
Height (to side guard) 2ft. 4in. Weight 2 cwt. Complete with two
pairs of 23in. universal tongs.

                       
ETCH - YOUR
PRINTED
CIRCUIT KITS

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.

-OWN

21' -
post free

                       
Brand New, Individually Tested, Fully Guaranteed

LOW - VOLTAGE, HALOGEN - QUENCHED,

GEIGER - MUELLER TUBES 25/ -post free

Working voltage 400-450. Highly sensitive. Effective length 11.8 cm.
Background count 90/minute. Response 30,000 counts/minute. 80 -volt
plateau. Standard British 4 -pin base, Stainless iron electrode.
Ideal for basic experimentation and instructional demonstration.
Circuits of simple all transistor and conventional valve counter circuits
supplied on request with each tube.

TACHOMETER CALIBRATOR Mk. 2
Brand new, current design, r.p.m. tester with direct and reduced ratio
driving shafts and three ranges of speed indication by dual sensitivity
galvanometer in Maxwell Bridge circuit. Heavy duty 24 volt 6in. dia.

h.p. motor with coarse and fine speed control into 1 : 1 and 1 : 4
output drives giving 0 to 1250 and 0 to 5000 r.p.m. for testing direct
and gearbox type tachometer generators. Interlocked forward and
reverse switching.
Ten position speed selector for balancing bridge over each of three
ranges 600 to 5,000, 1,200 to 10,000 and 2,400 to 20,000 r.p.m. Final
balancing done at increased sensitivity by push-button control. Quick
mounting provision for two indicators and generators with two -ets of
quick fitting interconnecting leads, spare flexible drives, spare brushes,
bulbs, etc., in rear compartment. Smart grey enamel bench unit with
sloping panel, overall size 19in. high x 15in. deer x 16in. wide,
plus llin. extension platform for generators.

£20 carriage paid

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. 12/6, post free.

TEST GEAR
I -30-A SIGNAL GENERATOR 100-196 MO
Modem, 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. £211716 plus 7/6 packing and carriage.
1-95-A FIELD STRENGTH METER 100-156 MO
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 11 and 45 volt batteries. In
attractive black crackle case. Brand new.

£4/2/6 plus 51- packing and carriage.
TEST KIT 25
Set of 3 cm. Waveguides, coupling unit, tubular feeder, adaptor unit and
waveguide connectors with 30ft. of U.S.A./British terminated co -axial
cable and potted 230-110 volt step-down transformer. Brand new.

£7 /10/ - carriage paid.
T.S.184/AP. 70cm. WAVEMETER
Tuning stops adjustable to any 30 Mcis Band within 400-470 Mc/s cover-
age. 6J6 Detector. 24 -page instructions covering use as signal generator
with 6 and 30 volt battery. BRAND NEW in light steel carrying case.

£2/10/- plus 7/6 packing and carriage

SIGNAL GENERATOR 52A
As illustrated, mains operated 7 valve precision generator covering
5 to 50 Mc/s in 4 turret -tuned accurately calibrated bands with RF
voltage set and monitored by 50 microarnp meter in valve voltmeter
circuit. Optional CW or internal modulation at 400 c/s to 30%, or
variable depth external amplitude or pulse modulation down to 1

microsecond as required. 1 microvolt to 100 mV output through 5 step
and microvolt calibrated vernier attentuator (accuracy ± 3 db) into
70 or 100 ohm dummy antenna on 3 foot cable.
BRAND NEW with calibration charts flo

and handbook plus 10/- carnage.

W.1191A WAVEMETER
Four valve crystal controlled hetrodyne frequency meter covering
100 kuis to 20 Mcis in 8 switched bands with variable RF oscillator
zero beat against crystal to give an audio outpu. into high or low impe-
dance phones. Designed to work as a signal generator with CW or
modulated output through variable attenuator and incorporating also a
second crystal oscillator that can be switched in to convert the unit to a
fixed spot -frequency receiver or transmitter at the wavelength of any
spare crystal between 100 kc/s and 20 Mc's.
Precision two speed dial, calibrated book with crystal check points in
lid of neat metal case. Designed for 2v. and 40-60V supply.

Used, but in good order i4. 10. plus 15/- carriage.
Circuit diagram supplied. Additional technical information 10/- extra
by order only.

RAF Oscilloscope Type II
As illustrated, portable, 6 valve, general purpose signals section radio
servicing oscilloscope with V12.139, 21" CRT. Features include :6
range timebase, 8 step Y amplifier gain, variable amplitude internal or
external synchronisation, brilliance, focus, x and y shifts, timebase
speed and vernier, etc. on front panel and external deflection direct to
any plate or beam modulation through rear panel links. For 200/260
volt mains. In copper lined neat wooden case size 81 x 12 x 13" deep
with flat handle on top.

Used, bet in quite fair condition and well worth a bit of titivating at

ONLY f6. 10. EACH, plus 10/- carriage.

PROOPS BROTHERS LTD
52 TOTTENHAM COURT ROAD, LONDON, W.I
Head Office and mail order enquiries : Dept. M.

Shop hours: 9 a.m. to 6 p.m. Thurs. 9 a.m. to I p.m.
OPEN ALL DAY SATURDAY

LANgham 0141
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DEPENDABLE RADIO
SUPPLIES LTD.

I2a TOTTENHAM STREET, LONDON, W.I.
(2 minutes Goodge Street Station Opp. Heals in Tottenham Court Road)

Phone LANghom 7391/2. Hours of Business 9-6.
Callers welcome. Terms: Cosh with order or C.O.D.

POST OFFICE
RELAYS

TYPE 3,000

BUILT UP TO YOUR
REQUIREMENTS

Type 600 also available

COMPONENT PARTS ALL PLATED
Yokes, 3/- each. Top Plates, 3d. each. Fixing Screws (with
Armatures, 9d. each. Bottom Plates, 3d. insulators), 2d. each.
Adjustable, 1/3 each. each. Buffer Blocks, 6d.
Spindles, If. each. Armatures Screws each.

adjustable, 4d. each.

BUILD UPS CONTACTS COIL VALUES
Silver Platinum

I. C/O 1/3 4/- Up to
2. C/O 2/6 11/-
3. C/O 3/6 12/-
4. C/O 4/6 16/-
6. C/O 6/6 24/-
8. CIO 32/-
Other build ups to order; all
types of relays built to your

100 Ohms
500

Single Twin
3/- 5/-
4/- 6/-

1,000 5/- 7/-
5,000 616 8/6

10,000 9/- 14/6
20,000 14/ - 17/6
40,000 16/ - 201 -
80,000 20/ -

specification. 'Slugged coils extra.

SIEMEN'S HIGH SPEED C/O RELAYS
250 x250 ohm Twin Coils 6/6 1,000+1,000 ohm Twin Coils 10/6
850 , 850 8/6 1,700+1,700 17/6

G.E.C. MINIATURE SEALED RELAYS
No. Ohms. Build Ups Voltage Price

Z.530002 180 4C 12 El 2 6
Z.530005 2 2C 1.3 12 6
Z.530006 40 2C 6 15 0
Z.530008 670 2C 24 19 6
Z.530010 40 2C 2K 6 17 6
Z.530011 180 2C 2K 12 El 2 6
Z.530014 2 IC 1.3 10 6
Z.530015 40 IC 6 12 6
Z.530016 180 IC 12 19 6
Z.530018 2,500 IC 48 El 2 6
Z.530019 2 2C 2K 1.3 14 6
Z.530020 2 4C 1.3 16 6
Z.530022 2 M.B. 1.3 12 6
Z.530023 2 2B 2M 1.3 12 6
Z.530024 40 2M 6 12 6
Z.530025 40 M.B. 6 12 6
Z.530027 180 2M 12 17 6
Z.530028 180 M.B. 12 17 6
Z.530031 670 M.B. 24 17 6

S.T.C. MINIATURE SEALED RELAY
4184GD 700 2C 24 19 6

1/6 Post & Packing on all relays. Send for. lists

ROTARY
TRANSFORMERS

Delivery ex cock. Quotations on
application.

H.T. 31
Input 11.5 v.
Output 250
v. at 125 mA.

H.T. 32
Input 11.5 v.
Output 490
v. at 65 mA.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS
AND LEADING MANUFACTURERS. NEW AND BOXED.

ROTARY
TRANSFORMERS

Made by DELCO '
TYPE 1 27/6. P. & P. 316.
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 DYNAMOTORS IN STOCK, SEND FOR LIST

L

/A TRULY REMARKABLE
BRITISH INVENTION!

ramdeck
GRAMOPHONE TAPE RECORDER

£13-12-0
Special Moving Coil
Microphone and
Tape Extra

EASY TERMS

 Plays at 71in. per sec.
Other speeds if desired.

 Uses standard tapes.
 Erase head. Fast motor

re -wind or hand re -wind.

Instantly plays bock
through gramophone or
radio.

MADE BY THE FIRM
THAT MAKES MICRO-
WAVE WAVE -GUIDES
FOR VISCOUNTS AND

BRITAN NIAS

a

I
U

ADDRESS

I
U

GRAMOPHONE TAPE RECORDER
 (Dept WW/805), 29 WRIGHT'S LANE, LONDON, W.8

Instantly turns your gramo-
phone into a first class Tape -
Recorder. You simply slip it
on to your turn -table and you
are ready to record direct -
from -radio or microphone ...
the voices of your family ... radio
programmes . . . your favourite

music -and you can instantly play it hack
through your own gramophone or radio
WITH LIFELIKE FIDELITY. Gram -
deck now brings full tape-recording and
playing facilities to every gramophone
owner, at little extra cost.

WORKS ON ANY RECORD-
PLAYER OR RADIOGRAM

Real hi-fi results,- Better than many so-
called hi-fi recorders . . . These are typical
comments of famous technical journals.
This wonderful new invention means that
any gramophone owner can now add superb-
ly good tape-recording facilities to existing
equipment, at a fraction of the usual cost.
Full details, photos, specifications, Easy
Terms, etc. are given in the Gramdeck Book.
Send for your copy today -FREE and
entirely without obligation.

Ingenious -simply . why on earth did
no one think of it before!" -THE TAPE
RECORDER.

Better than many so-called hi-fi re-
corders . . . robust . . . carefully designed

excellent value. --AMATEUR
C/NE WORLD.

FREE BOOK -POST NOW
I would like to know how to turn my gramophone
into a first-class tape -recorder . . . please send me
the Gramdeck Book -FREE and without obligation
(Write if you prefer not to cut coupon).

NAME

I

II
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POWER PACKS: Input A2.C.30volts
2 separate double smoothed outputs of
375, 550 or 620 v. at 200/200 mA. and
6.8 v. 5 a 4 5U40 valves. Complete in
transit case. 27/10'-. Lees valves 66/101,

MIRROR
GALVANOMETERS

Eveeehed and Vignoles Sensitivity 1,375
51518 per micro amp. at 100 CM scale distance
45 second period. Brand new, boxed with
spares. A school laboratory must-order now.
TBQQ Transmitters 26/10/-. Carr. 3/-F.' Receivers 24/101-. Carr. 5/-.
OR 29/101- pair. Carr. paid.
808s modulating 800s. 100-150 Mc/s. Ideal
for conversion to 2 metres.

SCR522 Transmitter receivers.
U.S.A. standard aircraft

type. 100.140 Mole., lees valves. mi.
Carr. 5/-.

RECTIFIER UNITS Suitablefor
charging. 230 v. in. 24 v. 1.2 A. bridge. 351-.
Carr 4/,
CNY2 Transmitter/receiver; 12 volt

D.C. or 230 volt A.C. 3
wavebands. Cost originally over £200.
212/10/, Carr. 6/..

TURRET TUNERS "Makemoue
Listed over £7 with all coils,
38 Mc's. I.F. Carr. 3!. 45/-

CHARGING EQUIPMENT
RECTIFIERS Iron selenium full

wave. 12 v. I
amp., 5/-; 12 v. 2 amp., 8/-; 12 v. 4-4
amp., 918.

TRANSFORMERS "m-20(ParY10 v-
240, Secondary 0-3.5 v. -9 v. -17 v.) for
charging 2 v., 6 v. or 12 v. batteries. 1 amp.
size, 9/9, 1/- poet. 2 amp. size, 14/6, 1/6
post. 4 amp. size 19/, 1/9 post.

45 MO MIDGET I.F.
STRIPS Take 0 EF91. Less valves.

7/6; with valves (tested), 30/-.

TV AERIALS
LABGEAR SPIRAL COMBINED BAND I &
BAND III TV AERIALS.
For localities of high signal strength. Adjust
able matching unit incorporated. Plug into
standard co -ax socket-e.g., either straight
into the back of the T.V. set or into a wall
socket. (Price 3/6 If required.) Listed
27/6. Our Price, 9/6.

VALVES ALL GUARANTEED
3 MONTHS.RA

PL81 s°ILED, AMAZING /_
VALUE AT ONLY -

Ey51ggr 6/- U25 BUT 8/ -

TUBES
6 months' 12 months'
guarantee guarantee
Factory

reyacuumed RegUnned NEW

022191, CRM92, MW22-7. MW22-14,
16W112.140, 01W22-17, MW22-18.
01131121, CBM121A, CRM122,
MW31-7, MV31-14C, MW31.17,
MW31-16

£2/15

£3 £5/10
14KP4, 14ICP4A, 121%, 141K,
AW38-21, C14FM, CRM141, CRM142,
MW31(16, MW31-74, ME36-24, £3/10 £5/15 £7119
MW36-44
17ARP4, 17ASP4, C17FM, CRM171,
CRMI72, MW43-43, MW43-64.
7401A

£415 £4/15 £8119
3,6A, 4/15, C14BM, C17BM, CRM151,
CEM152A, CRM152B, CR31153, £5/5 £6/15
MW41-1, 111W43-80, 16W43-613

ORM211, CRM212, MW53-20,
31W58-80 £6/15 £9/10

SPECIAL OFFER-
Enquiries weloomed for any tubes not listed

NEW 108K-59/-
Carriage and insurance 12(6.

100 CONDENSERS: 10s.
A must for your spares box. A well-balanced
assortment of miniature silver mica and
ceramic condensers. 3-10,000 PP. List
value over E5.

100 RESISTORS : 7/6
A ruaguilicent assortment. Standard carbon
5-3 watt.

P.M. SPEAKERS: Staohm.ndard
3

Tested top makes-performance guaranteed.
Olin., 8in., 7/6; SIn., 7 x 4in 12!-;
10 x 61n. 14/-.

CO -AXIAL CABLE
Semi -air spaced, low lose. 50 yard drums
221. care. 2/-. 6 drums care. 5/..

,RECTIFIERS:
cooled,

250 v. 80 5

00 v.

250 v. 300ma.,
7!-; 250 v.Coolant

Vaa ma, 6,6; 500 2v5°173',25°
..;S0131

21,00050 V. SO
ma., 816:

m3-, 9/6.

216.
250 19/6;

PRICES REDUCED AGAIN!
SAME HIGH QUALITY TRANSISTORS
Red Spot: 4/9; 3/9 each in 100s.
White Spot: 7/6; 6/6 each in 100s.

INFRA RED HEATERS:
800w., 2ft. 9in., £2/10/-; 1,200 w., 2f t. 9ln.,
23/5/-: 2,000 w., 2ft. Sin., 2318/-. Add 3/ -
carriage.

XTAL PICK-UPS
STAAR GALAXY. Single -hole mounting,
lightweight adjustable needle pressure.
For any 3- or 4 -speed turntable. Amazing
value.
1. With latest Steig and Reuter or Sono -

tone cartridge. Interchangeable with
and similar to the Acne GP65. Ex-
cellent reproduction 17/6
Cartridge only 15/-

2. 2/As above, with Acos GM cartridge 2-
Cartridge only 19/6

3. SONOTONE 19/8
Cartridge only 17/-

V.H.F./F.M. RADIO RE-
CEIVER KIT
Famous make. List price 15 gna. Our
price 98/19/,

AMPLIFIER KIT
Famous make. Our price 95/15/,

GORLA/T.S.L. A.M./
F.M. KITS
Consisting complete miniature P.M. Tuner,

-leas only ECC85 valve, and 2 double wound
I.F./Discriminator Transformers, compre-
hensive instruction manual 59/-.

RECORD PLAYERS
"COLLARO CONQUEST"
HI -F14 -speed. 10 record Autoohanger. Brand
new unused. £7/19/6 Limited Quantity

B.S.R. TYPE AU8
Gold and Fawn apish, 10 records all sizes,
unrepeatable value at 27/19/-. caw. 4,-.

4 -SPEED SINGLE
RECORD PLAYER
Latest Collaro Juni r Turntable. together
with lightweight Steer Galaxy dual sapphire
crystal turnover pick-up head.
Truly amazing value at
Carr. 3/-.

STEREO
Famous make single player. Stereo equipped.
Unrepeatable at I6 19/.
this price

Carr.
31-.

TWO-TONE REXINE
PORTABLE AUTO -
CHANGER CABINETS
Attaché case type with lift -up lid and front
speaker cut out complete with uncut motor
board, amplifier back, snap fasteners, carry-
ing handle. 59,-. Carr. 3'

4 -SPEED AUTOCHAN-
GER PORTABLE RE-
CORD PLAYERS
Consisting of the Collar° Conquest auto.
changer and 2.2 watt amplifier with speaker,
assembled in a two-tone rexine case. Truly
amazing value. (Listed over 220). 213/13/,
Carr. 6/,

4 TRANSISTOR AM-
PLIFIERS, 1 WATT
From a single 6 v. all -dry battery. Latest
GET15 Power Transistors. In PUSH-PULL.
Two Transistor High Gain preamplifier
stages. Output transformer (3 ohms).
241.0'-. Post 2,6.

FREE TRANSFORMERS
To the purchaser of each manufacturer
matched pair of GET15 1 watt Power
Transistors, price 50/-, we give free of charge
the correct Push Pull INPUT AND OUT-
PUT TRANSFORMERS of High Grade
construction and a complete 4 Translator
Amplifier circuit. Will transform your
existing receiver or amplifier into a truly
" Maine Volume ' outfit.

23/10/-

VALVES
,

BY RETURN OF POST
100 DISCOUNT SPECIAL OFFERTO PURCHASERS
of any SIX VALVES marked in black type (15% I
in dosenst. Post: 1 valve. 6d.; 2-11. 1/-.

GUARANTEED 3 MONTHS

TRADE ENQUIRIES INVITED

_
FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex -Government or ex -equipment

i origin. Satisfaction or Money Back Guarantee on
goods if returned Mused within 14 days.

0Z4 .. 6BH6 .. 7/9 6L1 .. 13/8 10C1 .. 9/- 25L60 . 8/- AZ31 9/- EBP89.. 8/6 EL32 .. 4/- L83 .... 2/9 R52 .... W. UCH8I 9/.
1A5GT el- 6BJ6 616 61,604 .. 7/6 10C2 .. 12/6 25L6GT 9/- B35 .. 8/6 ABM- 16/- ELS3 .. 9/- LAM - 8/6 SPS .... 41- 5CI82.. 121-
1A7(41.. 12/6 8BR7 .. MB 61,7M .. 6/- 10C14 .. 9/3 25Y5G - 9/- B65 .. 4/9 ECU .. 3/9 ELM; .. 12/6 LZ319 .. 7/9 5P41 .. 2/6 ucLes.. 18/6
1C5GT.  10/6 euwe .. 7/9 6L18 .. 9/6 1OF1 .. 10/- 25340 .. 7/6 CBL31 24/4 EC90 .. 3/6 EL41 9/3 MI714 .. 8/- 8P61. 2/6 UP41 .. 8/9
1D5 - - 9/6 6BW7 .. 6/6 6119 .. 11/6 10F9 .. 10/6 25Z3 .. 9/6 CCH35 .. 7/- W91 .. 4/6 EL42 .. 9/6 N37 .... 11/- SU25 . 12/6 UF42 8/6
1H5GT 9/9 613X6 .. 5/9 6LD3 .. 8/9 10L14 .. 9/- 25Z6G . 9/6 CL33 . 14.1- ECC31.. 918 EL84 ..8/3 N78 .... 15/- 8U2150.A 4/8 UPS° 9/8
1L4 3/9 8C4 .... 3/6 6LD12 7/9 1OLD3 8/3 2790 .. 161- CY31 .. 9/6 ECC32.. 3/9 ELM 11/- N108 .. 11/- T41 . .. 7/6 UF85 . 9/6_.,..MGT 9/9
1R5 .... 7/-

6C5 .. 5/6
606 4/3

6LD20
61'15 ..

8/6
8/3

IOLD12 9/-
10P13 .. 12/-

30C1 .. 7/9
30F5 .. 7/6

063 .... 1/6
D77 .... 4/-

ECC33.. 7/8
301384 9/-

EL91 .. 4/9
ETAS .. 918

N152 .. 10/8
pg, .... 4/6

TH306.. 12/6
U54 8/-

UF86 .. gm -
UF89 .. 816

104 .... 9/- 13C9 .. 9/8 6P25 .. 9/- 10P14 .. 12/- 30FLI .. 9/6 D152 .. 6/6 ECC35.. 6/9 EM34 .. 8/6 Pill 2/3
....

U18 91- ULM 7i6
185 .... 6/6 6C10 .. 8/9 gym.. 9/- long 8/3 35/1 719 DA30 .  12/6 ECC81.. 6/9 EM80 .. 9/3

....
pAB80 9/6

....
U22 8/- UL44  12/6

114 .. 5/-
21)21 .. 4/6
3A4 .... 8/-

80060.. 18/6
8C118 9/3
622 4/-

13Q7C1 ..
6,4761T .
SSA7 ..

7/6
9/3
6/-

12A6 .. 5/6
12AT6 .. IP-
12AT7 .. 6/-

301'4 - 12/8
30PI2 .. 1116
30P16 .. 719

moo ..251-
DAC32.. 9/9
DAF91 6/6

E0082.. 6/6
ECC83 . , 7/8
ECC84.. 8/9

EM81 ..
E5184 .. 109/163
Efo85 .. 10/6

97/169peePeC88: ::UL84

14:9

....
Uu2624

12/-9/6

1291/-6

IIL411 .. 916
.. 8/3

991166

3A5 .... 9/8 6D3 .... 9/8 65D7 .. el- 12AU-7.. 6/9 30PLI .. 13/6 DAF96 8/3 ECC85.. 8/3 EN31 .. 18/- PCF80 7/9 U33
....

111. ITITO  96
::3Q5GT 8/9

394 .... 7/-
3V4 .... 7/9
6840 .. 9/6
51:1413 .. 5/9
5V4G  10/6
5130 .. SC-

6170 . 4/8
6F1 .... 8/8
6F60 .. 6/8
6F6M .. 71-
6F111 .. 4/-
011.3 - 5/9
6F14 .. 916

63817 ..MD ..
65J7 ..
65117 ..
681,70T
6SN7GT
6997 ..

0/-46
5/6
5/.
6/9
5/-
816

12AX.7.. 7/6
12BAf).. 8/-
12BE6 . 9/.
I2BH7.. 9/8
12C8 .. 6/6
12E1 ,  12/6
12J5GT 3/6

35L6GT 9/6
35W4 .

... 81835Z4611 6/-
35ZOGT 816
42 .... 716
5005 - 10/6
501,60T 9/6

DF33 .. 9/9
DIMI 513DF96 .. R /2-DIM .. 7/6
131477 .. 7/6DK91 .. 71-
DK92 .. oln......,

ECM .. 4/6
ECF80.. 10/8

- ECF82..
ECH42..10/68/9
ECH81.. 8/3Eciso.. 8/6
ECL82 11/-

E78! ,
"`"'" Iv-

EYaa 8/8EZ35 .. 6/6
EZ46 - 7/.EZ41 .. 8/-
8888 - 8/8

PPICCF8892 : i
-

PCL89 - 10/-
PCL8 3.  12/6
PCL64 - 12/6
py2185.. 8/-.pign,

7/6

....
UU26301 1

U37 .... 26/6
U43 .... A/It- -luso .... 6/6
U52  0/3
1778 

Mi7inn°
Ulla'  161
uu6" " 71'UY41 .. 616
uygs 7/8
VIt16040 7/-
W17 a.. 5/35Y3GT6174GT

5Z4G .. 91-
IZ4GT.. IV.

6E16 .. 8/9
6F19 .. 7/8

6V6G ..
OV6GT..

10/8
5/9
6/6

12K7GT 8/.
12K8GT 121-
12Q7GT 6/-

153KU .. 1016
54KU .. 816am .. III-

DL35 . 10/6
DL82 17/6

EF36 . 219
EF37 8/6

EZ81 - 7/6
GT1C .. Ill-OM " --

P11240 
PEN383 12/6PI= .. 9/-

8!-6/-

U191 .. 9/6
U281 .. 8/6

W61 94
W76 .. 5/6
W77 - 4/96A7 .... 9/661SPT .. 11/- -1-

4/6
GZ34 .. 12/8 PL36 .. 13/6 U282 .. 22/7

W8I 5/6
6A8GIT.. 9/.
6AB8 .. 8/6

886 .... 2/-
6J5 - .. 4/3

6150 . ,

6X5GT
0/-
6/8

128J7 .. 5/6
12910 6/-

77 .... 4/6
78 .... 81-

DL94 .. 7/A
-DL96 .. 8/3

EF40 ..13,8
- EF4I .. .,,,,,.,.,,,,9a GZ37 .. 10/8

HABC60 916
1'1,38 .. 14/6PL8110(9_.., ..

um 8/8
17329 .. 12/6 16131 .. 12/6. . 8/6

6AC7 .. 4/6
OAKS .. 6/6

83511 .. 2/6
6J5GT 3/6

7A7
7B3 ....

11/8
12/6

1999701 8/6
1487.... 13/6

80 .... 8/6
83 .... 916

EA50 .. 9d.
EABC80 7/6

......4 ..MO nu 1/8 HL41DD 9/6
HVR2 .. 6/6

,..,183
r'-''' ' /9
F1,83 .. 8/9

U403 .. 9/6
U404 9/6

X65 .... 11/ -
X66.... 111 -

wag .. 4/- 6,y5 .... 8/6 7B6 .... 11/- 19AQ5 - 7/6 90AV .. 418 gAC91.. 5/6
gm- RED 2'- KT32 .. 8/- 1'K95 9/8 IJABC80 9/- xygm.. 94

flASI5 .. 4/9 677M .. 7/6 787 7/6 19B060 16/- 185BT - 16/- EAF42.. 8/6 FYN USA 2/6 gum, e,_ PY31 .. 8/6 UAP42.. IV- E78 14/8
6AM6 .. 4!- 6170 . 5/- 768 .... 12/- 20D1 .. 9/8 323A .. 151- EB34 . 1/8 EF54 3/6 KT88 9/. PY32 .  12/6 U341 . 8/- X79 .... 1 /6
OAT6 .. 7/ 877GT 7/6 723 . 7/6 20F2 .. 9/6 723A .. WV- EB41 .. 7/- Eno .. 5/6 KT44 .. 916 FY80 .. 7,-, UBC41.. 8/- Y63.... 1.

6AU6 .. 9/ 6K6GT 6/9 7C6 .. 7/6 20L1 12/6 807BR.. 416 EB91 .. 4/. EF85 71.. KT45 . 16 PY81 7/. 59C81.. 12/- Z14 .... /9
6B7 .... it! 11870 .. 2/3 7217 7/5 20P1 11/6 807U0 .. 6/- EBC3 .. 9/. EPOS  W. KT61 .. /.. PY82 .. 7/6 UBF8O.. 8/6 2e3 .... 1-

61180 ..
at A ..

(11(761 8/3800 i. 7E7 ....787 .... 13/. - - -
.i.s/6

808 .... 11/.
013 .

EBC33 .. /-
EBC41 .. /9

EF89 .. /6
ISM1 .. /-

KUM .. 1 /-
KTWOI /6

PY83 .. 8/8MO 8/
178119.. 9/3
UCC85..

Z44 .... /6
Z77 ....li.. 6K90 -T 9/0

coo , 7.18

7Y4 ....
Mt

/

i

201.5 . 161-
251,64_,, at-

.. /8
7193 . ,_ 2/,

EBC81.. 1 I-
8BF80 ..

EF92 .. 4/9
EF95 .. co =Wen 16

KTZ59 8/-
....

819 ....1216
UCF80.. 1 1- 2162

m9_, /6
Post: 2 lbs. I'6, 4 lbs. 2/-, 7 lbs. 24, 15Ibs. 3/6. No C.O.D. Callers always welcome. (E.C. Weds.) ALL ITEMS LESS 5% & POST FREE N DOZENS

TECHNICAL TRADING .O. BOX 21 (W)
CO. 350-352 FRATTON ROAD, PORTSMOUTH
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CONDENSERS
T.0.0. CATHODRAY " VISCONOL TYPES. 1 mid., 2 kV. wkg., 718 each.
0.25 µF., 4 kV. wkg., 8/- each. 0.05 p.F., 8 by. wkg., 7/6 each. 0.1 µF., 5 kV. wkg.,
6/8 each. 0.05µF., 5 kV. wkg., 6/6 each. 0.1 µF., 6 kV. wkg., 7,6 each. 0-5 µF.,
2.5 kV. wkg., 8/6 each. 0.23µF., 2.5 kV. wkg., 6!- each. 0.0025µF., 6 kV. wkg.,
5!- each. 0.0025µF.. 5 kV. wkg., 4/8 each. 0.005µF., 5 kV. wkg., 51- each.
0.0025 µF., 3 kV. wkg., 41- each. 0.025 41,.. 2.5 kV. wkg., 418 each. 0,0025 µF.,
2.5 kV. wkg., 41- each. 0.005 µF., 2.5 kV. wkg., 4/ each. 0.026 µF., 3 kV. wkg., 416
each. All the above are tubular stud mounting.
BLOCK PAPER TYPES. 0.002 mid., 15,000 V.P.R., 100 amps. discharge at 500
times per second, size 161 x 9 x 311n., ceramic Instal., 25/6 each, 3/- poet. 0.05 mid.,
18 kV. wkg., at 71 deg. C., ceramic Maul., size 14 x 121 x 8in.. 301- each, 5/- post.
10 mid., 1,500 v. wkg.. 151- each, 3/6 poet. 8 mid., 1,200 v. wkg., 11/6 each.
8 mid., 500 v. wkg.. 5/- each. 6 mid., 500 v. wkg., 5'8 each. 4 mid., 500 and 750 v.
wkg., 4/8 each. 4 mid., 1 kV., 5/6 each. 4 mid.. 2 kV. w -kg. 6/6 each.

25FT. AERIALS. super quality very heavily galvanised
steel tubes, no guy ropes needed,
'our 5ft., 2in. dia. steel tubes
it into the ceramic insulated base,
these are then pegged to the
ground. Aerial mast in four
sections steel tubes 2fin. dia.,
tapering to 1M., at top of mast.
Complete aerial with all poles,
base and stakes, etc. £12/10!-.
Weight packed 2i cwt.

POWER UNITS, 100.250 volt A.C.,
input, 24 v., at 3 amps or 12 v.,
twice at 3 amps. each winding.
Continuous tropical rating
switched and fused, etc., in metal
case that Ste any 19in. rack,
size 19 x 7 x 7ln. Brand new
23/15/, cam. 7/6. (With circuit.)

IMOOTHING UNIT for the above
power supply, 2 chokes and
0-1 mA.. meter (grade 11 in metal
case, same as the p.u., £2, cars. 7/6.

STEEL RACES, 5ft. high, takes 191n. panels, complete with base and 6 shock
mountings fitted. £2. 5/- carr.

RELAY BOXES, with 10 (600 type Relays) and 5 rectifiers to operate the relays,
in neat metal box 8 x 6 x 5in., 30/- each, 3/6 post.

WHEATSTONE BRIDGE in a beautiful oak case centre zero galvanometer 2.5 mA.,
4 stud switches, 0-10, 0-100 ohms, 0-Inf., size 16 x 71 x 61n., 30/- each, 3/- post.

RF DRIVER UNIT. Freq. 100-156 me/e., valves 2, 4304CB/e; 2, CV1079; 1, CV1052:
0-100 mA., meter 31in. scale, 3 slow motion drives and C.O. section, fits any 19in.
rack. Brand new In maker's cases. No charge for case or packing. Price £3 each,
post 10/-.

AN/ART-13 spares (transmitter). Complete stock of spares for these transmitters
including Dynamotor, relays, condensers, meter, etc.

HEADSETS Type No. 16, small earpieces and a No. 4 carbon mike, 1213 each.

HEADSETS No. 1, Moving coil headphones and No. 7 mike Odic), 151- each.

VALVEHOLDERS ceramic 10/- per doz. EX 7 pin ceramic 12/- doz. B70
with skirt ceramic, box of 10, 7/6. Bakelite I. Octal holders per dos.

VALVES. 6%70, 2/6. ARP12, 2/8. VR54. 1/-. GL8020, 15/-. CV73. 2/8. CV121,
12/6. PX25, 10/-. CV25, 15/-. V8110, 3/- each. .A11 valves are new boxed.

CANADIAN mikes C3, with lead and standard jack plug P1.58, sensitive carbon
insert. Brand new boxed, Hi- each, post 1/-.

GRAHAM GEARED MOTORS. 115 v. A.C. 50 eye., 1/13th H.P., variable speed
gearbox 0-166 R.P.M. (as new), £61101- each. Transformers to operate this unit,
35/- each, cars. 10/.

AMERICAN L.T. TRANSFORMERS. Potted type, finished In black crackle and
very conservatively rated. (1) 230 v. Input, 3 x 5 v. C.T., at 3 amps. each and
4 v. at 2 a. output, 18/8 each. (2) 230 v. input. 2 e 6.3 v. CT., at 3 a. and 6.3 v.
at 3 a. output, 18/6 each. (3) 230 v. input. 2 x 6.3 volts at 3 a.. and 6.3 v. C.T.,
at 3 a. output, 17/6 each. (4) 230 v. input, 28 v. at 2 a., and 2 v. at 1 a., 12/6 each.
121 230 v. Input, 3 x 6.3 v. at 3 a. C.T., 1, 6.3 v. 3 a., 22/6 each. (All these trans-
formers are new and boxed, please Include postage 3/6 each.)

RECEIVER 1113824e. Covers 100-156 Mots.. the C model is the latest type which
Incorporates eeveral mods., noise limiter, AVC, squelch circuit and extra audio stage.
Power requirements 300e. and 12v. Q2 each, 5/- post,

PLEASE INCLUDE POSTAGE ON GOODS

TERMS C.W.O. All goods offered are ex-W.D. S.A.E. for enquiries

W. MILLS
3-B TRULOCK ROAD, TOTTEN HAM, N.I7

Phone: Tottenham 9213 & 9330

FOR
DETAILS OF

MINIATURE FILAMENT LAMPS
For Signal and Pilot lights.
for Scale, Dial and Internal

Illumination
WRITE

VITALITY BULBS LTD.
Neville Place, London, N,22

Tel BO Wes Pork 0016

MIDLAND INSTRUMENT CO.
MAGSLIPS 3M. TYPE, standard x -y.1-2-3 terminations. When two or more are
wired together. energised by a common 50-v. 50 -cycle A.C. source, rotors will resolve
themselves, then remain static. However, when the rotor of one Is turned, the others
follow either clockwise or anti -clockwise. Taken from soused equipment, 301- each.
post 2/6. 601- pair postpaid. TRIPODS of stained wood nr steel. legs 40in. long.
weight 5-lbs., an Ideal folding tripod for camerae or telescopes etc.. 52/6 post 2;8.
Correct brass heads to St these tripods, with 51in. dila, base, have two micrometer
control knobs, one rotating head through 360 -deg., the other up to 50 -deg. elevation
and 10 -deg. denression. Heads are a perfect fit for all types of British and U.S. pre-
dictor elbow telescones. 1216 post 2 tripod and head cannot be sent together as
one parcel. BENDIX MOTOR GENERATORS size 4fin. long, 2f in. dia., 3/161n. dia.
shaft, easily convert to A.C. mains motor, new unused, 716 post 2'.. BELAYS.
U.S. type, coil res. 7,600 ohms., new unused. 216 post 1/-. JOHN OMR MOTORS
12 v. 1.4 a. model, two final drives one 6 and the other 24 r.p.m., new unused, 201 -
post 2/-. RECTIFIERS, selenium full -wave bridge 12 v. 1 a., 3/6 poet 9d., ditto
2amps., 5/6 post 1,-. WESTON OIL TEMP. GAUGES, basically a One milliameter.
new boxed, 3/6 post 1/3. LENSES, new and perfect achromate, 42mm dia., 31n. F/L.,
7,8 post 6d., ditto 40mm. 35in. F,/L, 7/6 post 6d. TELEPHONE SETS, eoneiet of
two combined microphones and receivers coupled by 20 -ft. twin flex, provide perfect
2 -way communication. self -energised, no battery required, new unused. ready for
use, 12/8 pool paid.

Ma -v oth-r Bargains: Beni stsmzsd addressed envelop, for Hap
MIDLAND INSTRUMENT CO.. MOORPOOL CIRCLE

BIRMINGHAM. 17
Tot: HAR 1305

BRADFORD INSTITUTE OF TECHNOLOGY
Principal: E. G. EDWARDS, Ph.D., B.Sc., F.R.I.C.

Applications are invited for the post of
LECTURER IN ELECTRICAL ENGINEERING

Candidates should be well -qualified and industrial and research
experience would be a recommendation. The appointment is
essentially for work in Telecommunications and Electronics and the
successful candidate will be required to teach to final degree
standard in these subjects.

The successful candidate will be encouraged to undertake
research and adequate facilities and equipment will be available.

Salary scale, £1,370 to £1,550 per annum.
Previous industrial or research experience at a suitable level will

be taken into account in fixing the commencing salary.
Further particulars and forms of application may be obtained

from the Registrar, Bradford Institute of Technology, Bradford 7.

W. H. LEATH EM, Clerk to the Governors

THE ONLY

SUB- MINIATURE
" 3000 TYPE " RELAY

Made in Entilanir
Sole

D. ROBINSON and COMPANY
717 LONDON ROAD, HOUNSLOW,

MIDDLESEX.

The Hopwood -Par Type
P3 relay, although minia-
ture retains every possible
feature of the "3000
Type" plus ceramic in-
sulation and hermetic
sealing.

It can have up to 6 poles;
twin or FID contacts and
tags for PRINTED
CIRCUITS.
Telephone:
HOUnslow 6266!7 & 8338
WRITE FOR LIST W.I
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SAMSON'S SURPLUS STORES LTD
LONDON'S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT
HEAVY DUTY SLIDING RESISTORS.
2652 6a., Double Tube Slider Control, 45/-.
73 0 I -3a. Completely enclosed. Single Tube
Slider, 35/-. 120 0 1.75-0.9a. Completely
Enclosed. Single Tube Slider Control, 30/-.
7052 2.9-0.65a. Double Tube Geared Drive
Control, 32/6. 1.2552, 25a. Geared Drive
Control, 27/6. 0.45? 25a. Geared Drive Con-
trol, 17/6. I 1 0 4.5a., 12/6. 3 0, 10a., 12/6.
1.20 I5a., 10/6. I 0 12a., 8/6. All Single Tube
Slider Control. 5.30 8a. Fixed 101-. 60552
2.8-0.45a, Fixed, I0/-. Carr. on all Resistors,
3/-.
AMERICAN CAPACITORS. 4mfd. 4,000
v. wkg., 17/6 0.1 mfd. 7,500 v. wkg., 6mfd.
330 v. A.C. wkg., 8/6 Pyranol 8mfd. 300 v. wkg.,
tubular, 8/6. British types 8mfd. 400 v. wkg. at
71 deg. C., 5/6. Nitrogol, 8mfd. 750 v. wkg.
at 71 deg. C, 8/6. 8mfd. 250 v. wkg. at 71 deg. C
4/6. 4mfd. 800 v. wkg. at 160 deg. F., 3/6.
0.5 mfd. 2,000 v. wkg. at 60 deg. C., 3/-. All
Capacitors supplied brand new. P.P. 2/- each.

VENNER EIGHT -DAY CLOCK -WORK
TIME SWITCHES. One make and one
Break every 24 hours. 5 amp. 230 volt switch
contacts. Complete with Key and Mounting
Bracket in Perfect Condition, 29/6, P.P. 1/6.

SPECIAL OFFER OF B.A. SCREWS,
STEEL. 4 BA fin, C.S., 15 gross 27/6. P.P. 3/-.
Or 2/6 per gross. Post free. 4 BA fin. steel
C.S., 20 gross cartons. 32/6. P.P. 3/-. Or 2/6 per
gross, Post free. 2 BA brass lin. C.S., 5 gross
cartons 15/-. P.P. 2/-. 4 BA steel R.H., I fin.
5 gross cartons 15/-. P.P. 2/-. NUTS, VOLTS,
WASHERS. Special bargain offer. 5/- carton
2 , 4, 6 BA nuts, bolts and washers.

ADMIRALTY INTEGRA-
TORS. Type AS9I. Incorporating
a very fine galvanometer move-
ment, coil 40 ohms. Centre zero
to F.S.D.I microamp. Small mirror
one metre radius. A very useful
laboratory instrument. Guaran-
teed in perfect condition. 59/6.
Carr. 4/-.
WHEATSTONEBRIDG E.
Built-in polished wood case size
16 x 7/ x 6in. with four stud
switch controls, and centre zero
2.5 M.A. galvanometer. In
perfect condition, 37/6. Carr. 5/-.

PREPAYMENT ELECTRICITY METERS.
1/- in slot. A.C. 200-250v. tariff set to your re-

quirements. 5 amp. 69/6. 10 amp. 80/-. 20 amp.
100/- Reconditioned and Guaranteed. Carr. 5/-.
A.M. L.T. SMOOTHING CHOKES. Resis-
tance ohm. Ideal for smoothing 12-24 volts
D.C. 5 amps. Tropically rated. Unused, 15/-,
P.P. 4I-.
RADIATOR THERMOMETERS. 100-
220 deg. F., 2fin. dia., Complete with aft.
capillary tube and unions, 15,-. P.P. 2/6.
SANGAMO SYNCHRONOUS
MOTORS. A.G. 200-250v. !fins. dia.. 7/6,
P.P. 1/6. Attached to Gear Train Unit con-.
taining over 30 Gear Wheels, 10/-, P. P. 1/6

WESTINGHOUSE L.T. SUPPLY UNITS.
Type No 139. A.C. input, 200-250 volts.
D.C. output, 36 volts, 18 amps. Continuous
Rating at 50 deg. C. Fitted with Input and
Output Fuses and Mains On/Off Switch. Size
of cabinet, 26 x 19 x I4in., L17/10/-, Ex ware-
house.

HEAVY DUTY AUTO TRANSFORMERS.
Tropically rated at 5 kVA Tapped 250, 240,
230, 220, 120, 115, 110, 105 volts Compietely
enclosed in metal case. Size 23 x 14 x II inches.
Weight approx 2 cwt Brand new E15/0/0
ex Warehouse.
We have London's largest selection of
Auto Transformers from 60 watts to
15 kVA. Available from stock. Let us
know your requirements
SPECIAL OFFER OF BRAND NEW
P.V.C. CABLE. Guaranteed to British Stan-
dards in 50 yard Reels. 7029 Twin & E. 62/6.
P.P. 4/-. 3029 Twin & E. 37/6, PP.3/6. 1044 Twin
& E. 29/6, P.P. 3/-.

SPECIAL OFFER
LATEST M.O.S. LT SUPPLY UNITS

THE CHEAPEST CHARGER ON THE
MARKET THAT GIVES THESE SPECI-

FICATIONS

S.T.C. BATTERY CHARGER
TYPE Z8 10234

A.C. in-
put 100-
260volts
45-65c/s
D C .
output
24 volts
10 amps.
at max.
ambient
t e rn -
pera-
ture of
1 3 1 ° F .

b u t
guaran-teed
m a x .

output
o I 2 0

amps. All components
are rated by manufac-

turers Lhis current. The charger is fitted
with 20 amp. fuses on the D.C. output, 10 amp.
fuses on the A.G. input. 2fin. 0-20 M.C. D.C.
ammeter. On/off full charge/trickle charge switch.
Heavy duty output terminals and mains neon
indicator lamp. Behind control panel are moun-
ted full charge ballast and trickle charge
resistances.
These units are designed to charge all 24 volt
lead -acid battery combinations. That is two
12 volt or four 6 volt batteries in series at a
20 amp. max. rate. Can also be used for trickle
charging 24 volt batteries at 125, 350 and 700
m.a.; are ideal for the electronic industry,
research laboratories, schools etc., as a general
purpose L.T. supply unit.
Supplied brand new at a fraction of maker's price.
Size- 2ft. x I ft 3fin. x 2fc Bin Weight: 1411bs.

£22-10-0 Ex warehouse.

L.T. SUPPLY UNIT No. 19 YA 8087.
A.C. input 100-250 v. D.C. output tapped
12/24 volts, continuous tropical rating, 3 amps.
Built-in metal case 17 x 7 x 6fin., with :uses
and switch. An ideal L.T. supply unit for
operating relays, contactors, battery charging,
etc. In perfect condition. 0/174. Carr. 7/6.
G.E.C. L.T. SUPPLY UNITS TYPE O.S.
1773 G.A. A.C. input 200-240v. D.0 output
24 volts 10 amps. Tropically rated. Built-in
metal case size 20 x 15/ x 10ins. Supplied
Brand new in Maker's cases. £13/10/-, ex
warehouse.

HEAVY DUTY L.T. TRANSFORMERS.
All ratings Tropical and in perfect condition.
No. I Pr:. 210-230 v., Sec. 10 v. C.T., 5 a., and
5 v. C.T. 10 a. Admiralty Rating, 27/6. Carr. 3/6.
No. 2. Pri. 230 v., Sec. tapped 4-6-11 v., 200 a.
L8/101-. Carr. 7/6. No. 3. Pri, 200-250 v.,
Sec. 50 v. 30 a., L6/10/-. Carr. 7/6, No. 4. Pri.
200-240 v Sec. 50 v., 20 a., £41101- Carr. 7/6.
No. 5. Pri. 200-250 v., Sec. tapped 28-29-30-
31 v., 21 a., L4/17/6 Carr. 7/6, No. 6. Pri.
100-250 v., Sec. two separate windings, tapped
15-16-17 v., 4 a. 35/-. Carr. 4/-. No. 7. Pri-
220-240 v., Sec. three separate windings, 6.5 v..
50 a. 6 v. C.T. 15 a., 6 v. C.T. 2.5 a., £4/19/6.
Carr. 7/6. No. 8. Pri. 220-240 v., Sec. 6.3 v.
15 a., 25/-. P.P. 3/6. No. 9. Pri. 220-240 v.,
Sec. four separate windings, 5 v. C.T. 4 a., 5 v.
C.T. 4 a., 5 v.. C.T. 4 a., 4 v, 4 a., Potted Type,
32/6. P.P. 3/6. No. 10. Pri. 220-240 v., Sec.
three separate windings. 6.3 v. C.T. 4 a., 6.3 v.
C.T. 4 a., 6.3 v. 4 a. Potted Type 29/6. P.P. 3/6.
No. 11, Pri, 115-230 v., Sec. 5 v. 15 a., 15 kV.
Insulation, 37/6. Carr. 5/-. No. 12. Pri. 220-
240 v., Sec. 45 v. 2 a.. 17/6. P.P. 3/6. No. 13.
Pri. 200-240 v., Ser. tapped 9-15 v. 4 a., 22/6.
P.P. 2/6. No. 14. Pri. 220-240 v., Sec. tapped
10-17-18 v. 10 a.j 52/6. Carr. 4/-.
OIL FILLED HEAVY DUTY L.T. TRANS-
FORMERS. Pri. 420 v., 400 v., 380 v. Single
phase. Sec. 19 v. 150 amps. Weight 141 lbs.
Supplied dry LIO. Carr, 15/,
ADMIRALTY THREE-PHASE TRANS-
FORMERS. Fri. 400-440v. 50 cycles. Sec.
50v. 6 amp. Completely tropicalised. Size

x 14 x Sin. Weight approx. 601b., 85/-.
Carr. 7/6. Brand new in maker's cases.
FERRANTI MOVING COIL VOLTAGE
REGULATOR TRANSFORMERS. 7.5 lava
Stabilized output between 200-250 volts can
be selected. Output voltage is automatically
maintained constant within 1% plus or minus
at all loads when the supply voltage varies
plus to minus 12%. Freq. compensated.
45-55 and 54-66 cycles, L45, Ex warehouse.
ADMIRALTY VOLTAGE CONTROLLERS
1,000 ohm 0.59/
0.16 amps. Rotary
switch type with
32 contacts. Com-
pletely enclosed
with metal control
handle. New in
maker's carton at
a fraction of manu-
facturer's price,
10/6. P.P. 3/6.

ADMIRALTY
HEAVY DUTY
D.P.C.O. 15 amp. Knife switches. Metal shroud-
ed. New, 7/6. P.P. 2/6.

CARBON RESISTORS. 1-3 watt. Carton
of 100. Good selection of values, 10/- per
carton. P.P. 1/-.

MICA, SILVER MICA, TUBULAR CON-
DENSERS. Good selection of values, 10i. per
carton of 50. P.P. 1/-.
SPECIAL OFFER OF BRAND NEW
FIELD TELEPHONE CABLE AT A FRAC-
TION OF MAKER'S PRICE. D 8. Twin
Coiled on heavy wood drums, E71101- ex
warehouse. D.3, Single, one mile drums 85!-.
Carr 7/6. Commando Assault Telephone
Wire P.V.C., 1,000 yard drums, very useful
in the home and garden, cheaper than string,
8/11. P.P. 3/6. Five drums in maker's carton.
42/6. Carr 7/6.
LATEST M.O.S. RELEASE. AMERICAN
SEALED RELAYS. Brand new. 9,000 ohms.

I CO. IM 15/-; 1,500 ohms I CO. IM 12/6;
7,000 ohms I CO 10/6; 270 ohms IM IB 7/6 all
tag Eax, 5,500 ohms 2 CO, Octa: Base 151.; 270
ohms 2 CO 8/6. P.P. 1/6 each.

BRITISH 3000 TYPE. RELAYS NEW
M.O.S. 6,000 ohms, 4M 2B 12/6; 6,000 ohms
2M 2B 10/6; 1,000 ohms 2 CO 8/6; 250 ohms
4M 4B 10/6; 100 ohms 3M 8/6; 2,000 ohms IB
6/6, 200 ohms IM IB 7/6; 600 Typc 750 ohms
IM, 600 ohms 2 CO, 150 ohm, ICO 516 each.
All Relays Guaranteed and Checked Before
despatch. Please include sufficient ior Postage
A.C. CHECK METERS. 200-250v 20 amp.
22/6. 10 amp. 19/6. Carr. 3/6. Reconditioned
and guaranteed.

169-171 EDGWARE RD., LONDON, W.2. Telephone PAD 7851, AMB 5125
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" FAMILY FOUR." Our supersen-
sitive T.R.F. Receiver (or home con-
struction. Covers Long and Medium
Wavebands, is housed in very smart
plastic table cabinet in Brown or
Black. For A.C. Mains 2001250v Com-
prehensive assembly instructions

provided, including 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 COMPON-
ENTS ARE BEING OFFERED FOR
LIMITED PERIOD ONLY AT THE
REMARKABLE PRICE OF ONLY
79/6, plus 2/6 p. & p. Instruction book available separately
if you wi,h to study before ourchlse at 1/6 post free.

THE
COMPONENT
SPECIALISTS

NEW LOOK ECONOMY FOUR
Our very popular three
valve mains T.R.F.
receiver is now avail-
able 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 5in, loudspeaker, Special Denco
Coils. Covers Medium and Long Wavebands. Overall
dimensions: I 2in. x 6in. x 5in. high. A.C. 200/250 v. Simple
construction with guaranteed results. Easy to follow
practical and theoretical diagrams supplied. All necessary
components, down to the last nut and bolt, are offered at a
SPECIAL INCLUSIVE PRICE OF 65/10/-, 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 L5/5/-, plus p. & p.
PRINTED CIRCUIT DE -LUXE SUPERHET

Housed in our Standard Economy cream or brown Bakelite
cabinet and employing the latest circuitry, assembly
technique and miniature valves. Incorporates ferrite
aerial and covers Medium and Long Wavebands. All
required components at special inclusive price of 0/19/6
(or 5/- extra for new style cabinet) plus 5/- p. & p. In-
struction book with full description, itemised price list,
etc., available separate at 1/6 post free.

MULLARD 510 HIGH-FIDELITY AMPLIFIER
Our printed circuit
version of this ex-
cellent amplifier,
with ULTRA -LIN-
EAR PUSH-PULL
output stage, giving
an exceptionally high
quality output of 10
watts (max.). Built-
in Controls are pro-
vided for independ-
ent bass and treble
Tone correction to
suit all types of signal
input. Will match all

crystal or high impedance magnetic pick-up heads, F.M.,
A.M. or A.M./F.M. tuners or tape recorder output. All
required components of best quality to Mullard spec.
are offered at a special inclusive price of E9/9/- plus 3/6
p. & p. Instruction book, containing full constructional
details theoretical practical wiring diagrams, itemised,
price list available separately at 3/6 post free.

SUPER TRANSISTORN:YSTAL RECEIVER
Our amazing extra sensitive transistor/crystal receiver for
local stations, with built-in ferrite aerial, can be supplied
for home construction at ONLY 27/6 for all necessary
components inc. pen torch batt. p. & p. 2/- extra. Simple
to construct, excellent in performance, most attractive
in appearance. Instruction envelope available separately if
required at 1/- post free. Suitable Deaf -aid ear piece for
above, 12/6.

VISIT OUR FULLY EQUIPPED HI-FI SHOWROOM AT TOTTENHAM
COURT ROAD FOR DEMONSTRATIONS OF THE LATEST HI -FIDE-
LITY EQUIPMENT BY ALL LEADING MANUFACTURERS.
i.e., Leak, Quad, Armstrong, Dulci, Ferrograph, Vortexion, Li near,Wharfe-
dale, Grundig, Goodmans, W.B., Rogers, etc., etc.
A full range of high quality cabinets to suit all purposes are on show, i.e.
" RECORD HOUSING," " W.B." etc. Enquire about our interesting
part -exchange scheme for personal callers.

JASON "EVEREST" TRANSISTOR

We are proud to PORTABLES

be able to offer
two new Jason
all - transistor
portable re-
ceivers designed
to provide the
highest possible
standards of per-
formance in their
class. These are
the "Everest -6"
and "Everest -7"
both covering
Medium and Long wavebands, and incorpora-
ting ferrite rod aerial and special top grade
loudspeaker. A printed circuit is employed
and Mullard transistors are used throughout.
An excellent quality output of 500 mw. is
obtainable. Housed in a most attractive easily
carried case with handle, finished in Blue/Grey
" Vynaire " with Gold trimmings. The Everest
7 is exceptionally sensitive and well suited to
car use (aerial socket provided) and has
improved AVC action due to the additional
stage. All necessary components for building
these wonderful receivers are offered at the
following SPECIAL INCLUSIVE PRICES:-
EVEREST-6 (six transistor)
p. and p. EVEREST -7 (seven transistor),
L15/1819, plus 3/6 p. & p. Fully descriptive
booklet with comprehensive assembly in-
structions available separately if required at
3/6 post free.

SUPER MAGNETIC RECORDING
TAPE

SPECIAL!!!
First delivery
Famous Ameri-
can Ferrodynam-
ics Acetate Base
High Quality
Recording Tape.
An enthusiast's
" must." Brand
new (NOT SUB -STANDARD), 7in. 1,200ft.
on plastic spool. 25/-; 7in. 1,800ft. on plastic
spool, 35/-. Post free.

THE R.C. 3/4 WATT AMPLIFIER KIT

;41111'
Compare the ad-
vantages. Treble,
base AND middle V

controls. For
cpricykst-aulpor magnetic

A.G.
Mains 200/250 v.
Valve line-up: 6V6-
GT, 6SG7 metal
6X5GT. Negative
feedback. Built
on stove enamelled
steel chassis, measuring only 8in. x 4in. x I lin.
Four engraved cream knobs are included in the
price of the complete kit with all necessary
practical and theoretical diagrams at L4/5/ -
only, plus 2/6 packing and post or Instruction
Book fully illustrated for 1/-. Post free. This
amplifier can be supplied assembled. tested,
and ready for use at L5/5/- plus p. & p. Hearing
is believing.

THE NEW JASON
FM TUNER

The latest addition to the im-
pressive JASON range, and like
all JASON equipment, can be
depended upon for QUALITY,
RELIABILITY and PERFORMANCE.

Incorporates the very latest features
in design to ensure simplicity of
operation and faultless perform-
ance. Housed in smart metal shelf
mounting cabinet in pastel green
with grey plastic dial. Built-in
power supplies enable connection
to any amplifier or radio fitted
with Pick-up sockets, without
complications. Two versions are
available, i.e., Standard or Fringe
Area. ALL NECESSARY COM-
PONENTS SUPPLIED AT SPECIAL
INCLUSIVE PRICE OF: STAN-
DARD TUNER L8/19/6;
FRINGE AREA TUNER
LI0/19/6, both plus 3/6 p. & p.
Comprehensive Assembly Instruc-
tions with full description and
itemised price lists are available
separately if required at 2/6 post
free.

Full range of JASON equip-
ment available ex -stock

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 circuitry, special
12 volt valves and transistorised
output stage. The highest degree of
sensitivity is assured by the incor-
poration of Permeability Tuning
and a tuned R.F. Stage. Covers
Medium and Long Wavebands.
NO VIBRATOR PACK IS RE-
QUIRED. This is a really compact
receiver that will fit any car.
Comprehensive assembly instruc-
tions are provided with all neces-
sary components, including valves
and transistor at a Special inclusive
Price of Only LI2/19/6 plus 3/6
p. and p. Instruction booklet
with itemised price list, full descrip-
tion dimensions, etc., available
separately at 3/6 post free.

E10.00,04,00,...00,00.0.0.0.0.00,,,00.00.0.0.0.000.0.0000.0.0.0.0.0.00.0.00,00,,,,,,,,,,,,,,,,00,7,00.00,,,,,,c7,00111
Q If not stated, please add postage on orders under LI. Cash with Our Advantageous H.P. and Credit Sale Terms are available on any single item ()

order or C.O.D. (charges extra).  over L5. Your enquiries invited. ()

162, HOLLOWAY ROAD, LONDON, N,7. NORth 6295/6/7.
18, TOTTENHAM COURT ROAD, W.I. MUSeum 5929/0095.

YD(50 yards only from Tottenham Court Road Tube)
'')Open: Tottenham Court Rd.: 9 a.m. to 6 p.m. Mon. to Fri., Sat.lp.rn.  All post orders and correspondence to

Holloway Road: 9 a.m. to 6 p.m. daily. Thurs. I p.m., Sat. 5.30 p.m. 162 HOLLOWAY ROAD, LONDON, N.7,
0.0,00.0.0.0.0-0-,,,,,000.0.-0.0.0-0.00,C,000000.00,0,047.0.0.0,,,,,,,,,,,,,,,P.00.0.00000.00.0.0,00%,,, .000000000

CLYNE RADIO LTD.
1
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COSSOR KITS ! A unique opportunity to obtain a first-class amplifier
and/or the latest type VHF/FM receiver at the most reasonable price ever.
COSSOR AUDIO AMPLIFIER KIT 562K.
This excellent amplifier supplied in kit form
in manufacturer's original presentation carton
comprising: Pre -assembled printed -circuit
board, valves: 6V4, 6BQ5, EF86 output trans-
former, two loud -speakers, 4in. circular and
10 x 6in. elliptical, wiring wire, nuts, bolts,
attractive escutcheon and control knobs.
mounting brackets and fully illustrated
assembly instructions. With negative feed-
back incorporated, and the high performance
loud -speakers provided, a really high quality
output is assured. Suitable for use with radio
tuners, microphone or gramophone units.
For A.C. 200/250 v. operation. BRAND
NEW AND COMPLETE AT ONLY
L5/19/6 plus 3/6 P. & P. (List price L9/15/..).
COSSOR VHF/FM RECEIVER KIT 701K.
A first-class receiver of the latest type for the '
reception of B.B.C. VHF/FM programmes,
and suitable for use on A.C. or D.C. mains
supply, supplied in kit form, in manufacturer's
original presentation carton, comprising:
printed circuit (with all connections
clearly marked ), 6 valves: UCC85, UF89,
UF89, UABC80, UL84, UY85. All
necessary components including nuts,
bolts, wiring wire, solder, etc., and an
excellent quality Goodmans 10in. x 6in.
elliptical loudspeaker. A fully illus-
trated step-by-step instruction book is
provided with the aid of which the
receiver can be completed in approx.
9-10 hours. BRAND NEW AND
COMPLETE AT ONLY 01/19/6 plus
3/6 P. & P. (List price f15/15/-).

Latest COLLARO STUDIO TAPE
TRANSCRIPTOR. 3 motors, 3 -

speed: 14, 31, 74 i.p.s., takes 7in. spools.
Push-button controls. £I5/151- plus 5/-
P. & P. Usual H.P. Facilities.
" ROLEX " SPECIAL HEAVY
DUTY MAINS/BATTERY AMPLI-
FIER. Very smart unit housed in grey
crackle finish case with chrome and
cream fittings. For use on A.C. mains
200/250 v. or 6 v. D.C. battery. Valve
line-up: 6SK7, 6SN7, 6SL7, 2-6V6, 6X5
and 629C vibrator. 20 watts output to
match 4, 8, 16, 250 and 500 ohm speaker
systems. Ideal for P.A. work, etc.
Size: 131 in. x 81in. x 71in. Mike and
gram inputs with separate gain controls
tone control. Brand new, fully guaran-
teed. ONLY f15/15/-, plus 7/6 P. & P.

A SPECIAL HIGH QUALITY
PUSH-PULL AMPLIFIER
By famous manufacturer

Limited stock, only of this really won-
derful quality amplifier employing 4
valves: 2-EL84, ECC83, EZ80. Separate
Bass and Treble Controls mounted with
Volume Control upon loose panel with
flying leads. Excellent quality com-
ponents employed throughout. Overall
dimensions: (Main chassis) 12fin.x 4in.
x 5in. high. Control panel: 6in. x 21in.
Input to match standard high impedance
crystal or magnetic pick-up. Output
approx. 8 watts max. WHILST
STOCKS LAST ONLY E6/19/6, plus
3/6 P. & P.

EXTRA SPECIAL OFFER!!
A small three -valve PORTABLE
RECORD-PLAYER AMPLIFIER
mounted on baffle 12 x 7in., with High
Flux 6f 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, ES/12/6 plus 3/6 P. & P

NEW STYLE CABINET
finished in two-tone Leatherette.
Will accommodate above Ampli-:
tier and Baffle without modifica-:
tion, also most types of Ancillary{,
Equipment. Overall size 18 x 134/

8fin. Fitted with carrying':
handle, f3/9/6 plus 5/- P. & P.
NOTE. If both items pur-
chased together they will be
supplied at a special inclusive
price of £81716 plus 6/6 P. & P.

A QUALITY RECORDER
FOR 39 GNS.

Collaro Mark IV Tape
Transcriptor Deck £17 19 6

Special amplifier E14 14 0

8 x 6in. loudspeaker El 10 0
De luxe Cabinet with
gilt fittings £4 10 0
Colaro Mike (or similar) E2 5 0

1,200ft. EMI tape LI 15 0---
TOTAL E42 13 6

OUR SPECIAL INCLU-
SIVE PRICE ONLY
39 GNS. if all items pur-
chased together. Terms:
f4/19/- dep. and 12 monthly

\wit' payments of £3/6/-. C. & P.
15/- extra. Full assembly instructions provided. Note: We
shall be pleased to wire the tape deck switches at extra charge
of El. .Send stamp for further details.
CABINET SPECIAL!!! lust arrived! Leading manufacturers
Special Tape Equipment Cabinet-Multi-Purpose, will house all
your portable tape or record- playing equipment, Speaker up to
8in. or 10in. x 6in. Size I 8in. x I 6in. x I 4in. Dark Green Rexine
covered chrome carrying handles and fittings, detachable lid.
Brand New in Original Packing. PRICE ONLY 75/-, Plus 5/- Part
Packing & Carriage. (Limited Quantity-A truly Professional lob).

NEW! FOR THE CONSTRUCTOR
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 com-
ponents can be supplied com-
plete with full assembly instruc-
tions at ONLY 35/- plus 2/-
P. & P. Send 2/- for point-to-
point wiring diagram and price
list.
TWO -TRANSISTOR PERSONAL POR-
TABLE. This is an amazing little receiver

with built-in aerial, and
small enough to be held
in the palm of the hand.
Medium wave recep-

)tion at wonderful vol-
ume. Supplied with
drilled chassis and colour
coded components. Easily
assembled with the aid
of the easy -to -follow
assembly instructions
provided. Total cost of

all necessary components, including transistors
Deaf -aid type earpiece, wiring wire and even
solder, ONLY 69/6 plus 1/6 P. & P. Parts
price list and Easy Lay -out Plans 2/- post free.

DECCA PORTABLE AM-
PLIFIER. As supplied in

famous DECCAMATIC III. Com-
plete with small cream knobs.
Full range tone and volume
controls. Employs ECL82 valve.
Size 3 x 31 x 81in. Only 59/6
plus 2/6 P. & P.

NOTE. Supplied post free if all

SPECIAL CELESTION 8 x
6in. elliptical high flux loud-
speaker 301- plus 1/- P. & P.
VERY ATTRACTIVE PORT-
ABLE CABINET in Red and
White polka dot for accommodat-
ing the above items and ancillary
equipment, 75/- plus 5/- P. & P.
above items purchased together.

RECORD PLAYERS
Full range of Changers, Single
Players, Transcription Units at
Usual Competitive Prices. In-
teresting H.P. Facilities.

I COLLARD JUNIOR. 4 -speed
turntable
and pick-
upcom-
plete with
crystal
cartridge
and sap -phi r e

sStPyECIAL
OFFER at only 75/- plus 2/6 P. & P.
or TURNTABLE and MOTOR
only at 52/6 plus 2/6 P. & P. PICK-
UP only at 27/6 plus 116 P. & P.

E.M.I. 4 -SPEED STEREO SINGLE
RECORD UNIT. Complete with
Stereo Head and Sapphire Styli. Brand
New and Fully G'ceed. ONLY
L6/19/6 plus 3/6 P. & P. whilst stocks
last.

SPEAKER BARGAINS
Goodmans 8in. x2jin., 3 ohms, 25/ -
plus 1/6 P. & P. 10in. Elac High Flux
3 ohm, 39/6 plus 2/6 P. & P. 8in.
Celestion High Flux 3 ohm, 32/6 plus
2/- P. & P. 4in Plessey Tweeter, 15/ -
plus 1/6 P. & P. R. & A. Type 9120,
Mk. II, 12in., 10-12 watts, 3 ohm,
12,000 gauss, 55/- plus 3/6 P. & P.

R. & A. Type 8120, Mk. II, I2in., 10-12
watts, 3 ohm, 10,000 gauss, 39/6 plus
3/6 P. & P. I2in. Bakers Selhurst, 15
ohms 15 watts 30-14,000 c.p.s.,
E4/10/- plus 3/6 P. & P All the above
brand new and fully guaranteed.

SUPER PERSONAL PORTABLE A wonderful
little set 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 avail-
able at the following SPECIAL
INCLUSIVE PRICES: I -valve
version ONLY 35/.. 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 head-
phones, 7/6 pair.

162 Holloway Road, London, N.7
and
18 Tottenham Court Road, London, W.I

SEE OVER BARGAINS*FOR MORE
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JASON TEST EQUIPMENT
The following equipment of top quality is now available for home construction.

AUDIO GENERATOR AGIO. Covers
from 10 c/s. to 100 Kc/s. in four ranges. Max.
output 10 volts. Min output 100 microvolts.
Square wave output with excellent rise time
makes this generator very useful for checking
all Audio equipment. Housed in attractive
metal shelf mounting case measuring I !fin. x
6) in. x Slin. high. All necessary components
available, including valves, at a Special Price
of 114/5/, plus 3/6 p. & p.
Fully descriptive booklet with comprehensive
assembly instructions available at 2/- post free.

OSCILLOSCOPE 0010. This is a general purpose Oscilloscope based on a
" Mullard " circuit employing a DG7-32 Sin. cathode-ray tube. A sensitivity of
100 microvolts per c.m. with a band width of 2 c/s. to 2.5 me/s. makes this a useful
unit for T.V. servicing as well as audio amplifier checking. Housed in smart
metal case complete with carrying handle. All necessary components available,
including valves, at a Special Price of E22/10/- plus 5/- p. and p. Fully descriptive
booklet with comprehensive assembly instructions available separately at 3/6
post free.

CLYNE CATHODE RAY OSCILLOSCOPE
for Home Construction

The latest addition to our com-
prehensive stocks of quality equip-
ment for the constructor. This is
an exceptionally sound and robust
instrument of the most versatile
type, that will be a boon to the
seriously minded amateur, service-
man or constructor. Specifications:
8 -Range Time Base, switched from
20 c/s. to 160 Kc/s. Y -Plate Ampli-
fier has a sensitivity of 50 mV. and
frequency response of 20 c/s to
600 Kc/s with a gain of 150. A cali-
brating voltage of 6.3 v. 50 c/s is
provided. Employs ECR30 2ain.
Cathode Ray Tube and 4 valves:
2/ECF80, I/EF91, 1/EZ35, 6X5.
Controls: X -shift, Y -shift. Focus,
Width, Brilliance. ON/OFF. Time

Base Frequency (Fine), Time Base Frequency (Course). Sync. Selector. Sync.
Amplitude, Y -input Selector. X -input Selector. Amplifier Gain. Operates from
200/250 v. or 110 v. A.C. Mains. All required components for the construction
of this wonderful instrument, including comprehensive assembly instructions,
available at a SPECIAL INCLUSIVE PRICE OF ONLY E12/19/6 plus 5/- carriage.
and packing.

A.M. GRAM CHASSIS SPECIAL! (By famous manufacturer)
This special offer chassis is being offered for a limited period only and represents
the best possible value for money. Spec.: 3 wavebands, Long, Medium and Short.
5 miniature valves -6C7, 6F15, 6LD20, NI08, U107. Attractive vertical glass
dial (I3in. x 31 in.) in red, green and gold on black background. Two -speed
dial drive. Full range tone control. Output approx. 4 watts to match 3 ohm
speaker. For A.C. mains 110/250 v. Overall size I3in. x 63in. x 6ain. high.
WHILST STOCKS LAST, E7/19/6 ONLY, plus 7/6 P. & P.

VALVES. We have perhaps ,the most up-to-date valve stocks in the trade.
New imported valve types fully guaranteed and P.T. paid and all the usual surplus
types at special prices. We also carry a comprehensive stock of all B.V.A. types
at current list prices. Send stamp for NEW list now available. Note: Certain
American special purpose types can be supplied. Enquiries invited.

RE -GUNNED CATHODE RAY TUBES. (As new.) Guaranteed 12 months.
I2in., I4in., and 15in., ES/101-; 17in., £6; 2Iin., L7/19/6, plus I0/- c. and p.

* BARGAIN CORNER *
12 CHANNEL T.V. TURRET
TUNER (By famous manufacturer).

Brand new, NOT sur-
plus or ex -equipment.
35 Mc/s. I.F. PCC 84

and PCF 80
60' valves. Com-

plete with
coils: Band I

Channels I to S.
Band III Chan-
nels 8 to II. In

manufacturers original
carton. Fu ly guaranteed at only 39/6
plus 2/6 P. & P.
ACOS MIC 39-I. Crystal stick micro-
phone with stand. List price Sgns.
Our price 39/6 plus 1/6 P & P
DEAF AID TYPE EARPIECES.
Standard magnetic type complete with
lead and plug. As new. ONLY 12/6
plus 1/- P. & P.

3 -SECTION WHIP AERIALS. Ideal
for fishing rods, etc. Each section 4ft.
ONLY 7/6 set, plus 2!6 P. & P.
EX-W.D. DON MK. V FIELD
TELEPHONE SET. Complete with
handset, buzzer, hand generator, morse
key. El each or E5/10'. pair.
(Both above plus 2/6 P. & P.)
WIRING WIRE. 5 coils 10 yards
each in different colours contained in
cellophane bag, 5/- plus 9d. postage.
TRANSFORMER SPECIAL. Sup-
erior quality hall shrouded drop thro'
Mains Transformer. Input 200/250 v.
Output 350-0-350 v 80 mA.: 6.3 v.
3 amps. 5 v. 2 amps. Ex -equipment but
guaranteed 0.K ONLY 9/6 plus I, -
P. & P.
8in. LOUDSPEAKER. Ex -equip. as
new. Less transformer. 3 ohm speech
coil. 13/6 plus 1/6 P. & P

BARGAIN! REPLACEMENT PICK-UP INSERTS. All brand new and fully
guaranteed. Complete with Sapphire Styli. PHONOFLUID 21/. each.
B.S.R. TC8 (less bracket) 1S/- each. B.S.R. Hi -G with bracket, 18/. each.
B.S.R. Hi -G (less bracket) 15/- each. E. V. POWER POINT in Garrard plug-
in shell, 18/6 each E. V. CARTRIDGE only 1116 each. All plus 9d. P & P.

A COMPACT TEST METER
FOR HOME CONSTRUC-
TION. This is a very sensitive
multi -range test meter (P00
microamp basic movement) cov-
ering the following ranges: A.C./
D.C. voltage: 0-10 v., C-50 v. and
0-500 v. Current: D.C. 0-10
mA., 0-50 mA. and 0-500 mA.
Resistance (on internal battery)
2 K.ohm to 100K.ohm. Housed
in a smart grey stove enamelled
case measuring 3ain x 7in. x
lain. overall. Brand new best
quality components and High
Stability resistors are used
throughout, resulting in a thor-
oughly reliable, accurate in-
strument.
NOTE: Meter is supplied with
calibrated scale fitted, and all
components, including shunt, are
prepared for immediate soldering
into position. Comprehensive
assembly instructions with prac-
tical and theoretical diagrams are
supplied together with all neces-
sary components at a SPECIAL
INCLUSIVE PRICE OF ONLY
5916 plus 1/6 P. & P. The in-
struction envelope is available
separately if required at 1/6 post
free.

PRECISION TEST METER
(To build yourself)

Nineteen ranges, D.C./A.C. Cur-
rent and resistance. Designed and
produced for us by the famous
Pullin Company. All necessary
components at Special Inclusive
Price of only E5/19/6 plus 2/6
P. & P. Illustrated leaflet with
full description available on
request.

CABY UNIVERSAL
TEST METERS

These pocket-size multi -range
test meters are of excellent
quality and cover all the most use-
ful ranges (A.G. 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/i0/..
Plus P. & P. 3/6 on each.
Fully detailed and illustrated
leaflet available on request.
ALFA POCKET TESTMETER
A most versatile test meter cov-
ering 15 ranges. 3,333 o. p.v. basic
movement. Ohms ranges: 0-20K,
0-2 Meg. Volts: A.G. and D.C.
6 v., 12 v., 60 v., 300 v., 1,200 v.
Current: D.C. 300 microamps,
30 mA., 300 mA. Size only 33in.
x Sin. x lain. overall. Supplied

complete with instructions and
test prods. ONLY E5/19/6 plus
2/6 P. & P.

DLRS BALANCED ARMA-
TURE HEADPHONES. Com-
plete with headband and leads,
7/6 pair, plus 1/6 P. & P.
HIGH IMPEDANCE LIGHT-
WEIGHT HEADPHONES.
Brand new imported type finished
in cream. Complete with leads,
IS/. plus 1/6 P. & P

-TRANSISTORS !-
SURPLUS-P.N.P.
RED SPOT (Audio/Experimental
Application) 5/ -ea.
WHITE SPOT, R.F. up
to 2.5 Mc/s. 7/6 ea.
STAN DARD-
BRIMAR
TS8
9.1 U 2- LARD

18/6 ea.

OC I 6 Power 3 watt
0C44 5148/1-6 ea.
0C45 R.F. up to 6 Mc/s. 18/6 ea.
0070
0071

10/- ea

10;- :a:0072 46a
OC/72 matched pair 27/- pr.
0073 12/6 ea.
0077
NEWMARKET
V612R R.F. up to 4 Mc/s 1198//66

V6/4R R.F. 4-8 Mc/s.
V6/8R R.F. up to 8 Mc/s. 2263//: eea.
Audio
V10/15,6, 12/ -ea.
V15/10P (Power) IS/ -ea.
MAZDA
XA104 R.F. up to 6 Mc/s. 18/ -ea.
XA 103 R.F. up to 4 Mc/s 15/- ea.
XBIO4 Audio up to 1 Mc/s. 10/- ea.
(Mazda and Newmarket Data
sheets available).

(ALL POST FREE)
METERS. We carry large stocks of
Meters from 25 microamps to 1,500
v. A few of the most popular types
are: 25 microamps 21 in. Flush
Round, 65/-; 100 microamps 21 in.
Flush Round Moving Coil at 45/-;
500 microamps 2in. Flush Round
Moving Coil at 18/6: I mA. 2in,
Flush Square Moving Coil "Elliott"
1954 man., 251-; 50 mA. 2in. Flush
Square Moving Coil 8/6; I mA.
21 in. Flush Round 351-. Send
stamp for complete list. We shall
be pleased to quote for special
meters to your own specificatiOn.

AERIAL TUNING UNIT
ZA0841. This well made ex-W.D.
unit contains a host of useful com-
ponents including: I mA. 2in. flush
round MIC meter, I mA. Westing-
house full -wave meter rectifier,
5 -pole 5 -way heavy-duty silver
plated wavechange switch, Sin.
dia. silver elated rotary tuning in-
dicator, 350 pF. tuning condenser
with insulated coupler and 3a in.
calibrated dial (0 -ISO deg.) etc.,
etc. Contained in strong metal
carrying case 9in x 9in. x 8in.
with hinged lid. ONLY 27/6 plus
5/- C. & P.
No. 38 AFV WALKIE-TALKIE.
A wonderful offer. This famous
trans -receiver unit, with relay
operated SEND/RECEIVE switch,
covering 7.4-9 MO band, range ap-
prox. 5 miles. In new condition.
ONLY 22/6 plus 2/6 P. & P. per unit
(less accessories). Quantity Export
inquiries welcomed,
No. 17 Mk. II TRANSMITTERS
RECEIVER. Built into strong
wooden cabinet I5in. x I4in. x
9in. Complete with headphone
and microphone. Range 5-8 miles
with simple aerial.
Freq. range 44-61 Mc/s. (5-7 meters.)
Uses standard 120 v. H.T. and 2 v.
L.T. batteries. Brand new. Com
plete with full operating instruc
tions, 45/... (Secondhand 30/-)
Batteries not included.

ALLAN DOUGLAS ELECTRONIC ORGAN
Readers will no doubt be pleased to know that our working model
of this amazing organ for home construction, may now be heard
and seen, at our Hi-Fi Showroom in Tottenham Court Road, W.I.
For the benefit of constructors all components, keyboards, 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 for the attention of Mr. L. Roche.

18 Tottenham Court Road, London. W.I.
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COMPLETE KIT OF PARTS Designed by MULLARD-presented
STc ttNS strictly to specification

MULLARD "5-10"
MAIN AMPLIFIER

For use with the MULLARD
2 stage preamplifier (described
below) with which an undis-
torted power output of up to
10 Watts is obtained. This
combination is throughly

recommen for " III -Fl " enthusiasts who contemplate a versatile and
*very high quality home installation. We supply SPECIFIED COM-
PONENTS AND NEW MULLARD VALVES Including PARMEKO
MAINS TRANSFORMER (which has extra Power available to drive
Radio Tuner) and the choice of the latest Ultra -Linear PARMEKO or
the PARTRIDGE Output Transformer.
Price: COMPLETE KIT (Parmeko Olput Trans.) el 0.0.0
Alternatively we supply ASSEMBLED AND TESTED tll .1 0.0

4

I

Tuner. Price: COMPLETE KIT, Parmeko Transformer till OA

MULLARD'S PRE -AMPLIFIER
TONE CONTROL UNIT

Employing two EF84,valvm, and des.gued to operate with
the Mullard 3-3 and 5-10 MAIN AMPLIFIERS, but also
perfectly suitable for other makes.
Our kit is strictly to MULLARD'S SPECIFICATION and incorporates:
 Equalisation for the latest R.I.A.A. cheese eristics.
 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.
Prim COMPLETE KIT E6.6.0 Alternatively we suply

OF PARTS ASSEMBLED ANDp TESTED £8.0.0
(Carriage and Insurance 6)- extra.)

ABOVE INCOR-
I ORATING PARTRIDGE, OUTPUT
TRANSFORMER 211610 extra

MULLARD 3-3

MAIN AMPLIFIER

Based entirely on the very
popular " 3-3 " model and
designed to operate with the
2 - stage PRE -AMPLIFIER
(shown here) thus providing
all the facilities associated

with the more expensive " Hi -F1" equipment. We recommend It as the
IDEAL SMALL HOME INSTALLATION where very high quality is
desired at the lower volume level (up to 3 watts).
We supply completely to MULLARD'S SPECIFICATION INCLUD-
ING the latest PARMEKO Output Transformer, specified Valves and
Components. Has Power available to drive a Radio Tuning Unit.
Price for COMPLETE KIT OF PARTS

Alternatively we supply ASSEMBLED AND TESTED £8.0.0(Carriage and Insurance 51- extra.)

COMPLETE

MULLARD 5-10
AMPLIFIER

The popular and very successful
complete " 5.10 " incorporating Control
Unit providing up to 10 Watts high
quality reproduction. Input channels
for high output pick-ups and all
modern Radio Tuning Unita only.
Specified Components and new MULLARD VALVES are supplied including PARMEKO
MAINS TRANSFORMERS and choice of the latest PARMEKO or PARTRIDGE LT RA
Linear Output Transformers. Adequate power available to drive Radio

Alternatively we supply ASSEMBLED AND TESTED
Hire Purchase (Assembled Amp. only). Deposit 221141-, 12 months at 19)10.
ABOVE Incorporation PARTRIDGE Ot(3 PUT TRANSFORMER 21 /V- extra.

£13.10.0

SPECIAL PRICE
REDUCTIONS

(a) The COMPLETE KIT OF PARTS to build
both the " 3-3 " Main Amplifier and the 2 -Stage £12.10,0
Pre -Amplifier Control Unit
(b) The '"3-3" and the 2 -Stage Pre -Amplifies
both Assembled and Tested £15.0.0
H.P TERMS: Deposit 2,3 and 12 months of £1/21-.
let The COMPLETE KIT OF PARTS to build
both the 5-10 "Main Amplifier and the 2 -Stage 15.15.0
Pre -Amplifier Control Unit
(d) The "5-10 " and the 2 -Stage Pre -Amplifier
both Assembled and Tested £18.18.0
H.P. TERMS: Deposit 23.1 6'- and 12 months of 11.17(8.
(e) The COMPLETE KIT OF PARTS to build.
the Dual Channel " 3-3 " Amplifier and the Dual n1.10.0
Channel Pre -Amplifier Control Unit
(f) The Dual Channel " 3-3 " Amplifier and the
Dual Channel Pm -Amplifier Control Unit both
Assembled and Tested
H.P. TERMS: Deposit £5 and 12 months of £1/18/8.
ig) The COMPLETE KIT OF PARTS to build
one " 5-10 " Main Amplifier (Parmeko Trans-
former) and the Dual Channel Pte -Amplifier
Control Unit £21.10.0
(h) One "5.10" Amplifier (Parmeko Trans-
former) and the Dual Channel Pre-Amplifler
both Assembled and Tested £25.0.0
H.P. TERMS: Depoelt £5 and 12 months of £1/16/8.
(II COMPLETE KIT OF PARTS to build Two
" 5-10 "Mall Amplifiers (incorporating Parmeko
Output Transformers) and the Dual Channel
Pre -Amplifier Control Unit
(1) Two "6-10" Amplifiers (Parmeko Output
Transformers) and the Dual Channel Pre -
Amplifier Control Unit both Assembled and £36.0.0Tested
M.P. TERMS: Deposit £7141- and 12 months of WM-.

Carriage and ineuranee 7 IS extra
Prices quoted are subject to 21/6/. extra for Partridge Trans.

THE COMPLET1
ASSEMBLY MAN-'
UAL AVAILABL1
FOR 1/6.

COMPLETE
MULLARD 3-3

A VERY 'Thai Aw.Plaglatt
DEVELOPED FROM THE VERY POPU-
LAR 3 -VALVE 3 -WATT AMPLIFIER
DESIGNED IN THE MULLARD LABOR-
ATORIES.
Price for COMPLETE KIT £7.10.0
OF PARTS

(Plus 8/6 carriage and insurance.)
Alternatively supplied ASSEMBLED AND FULLY g8.19.6
TESTED (Pius 6/6 carriage and insurance)
H.P. Terms Deposit £2 and 8 monthly laymente of

Our kit Is oo-aplete to the WJLIARO soecifIc Ilion including supply of specified coin-
pousn,s. valves and PARMEKO OUTPUT TRANSFORMER. We also Maude switched
inputs for 73 and L.P. records plus a Radio position. Extra power to drive a Radio Tuning
Unit Is Oso cctit able.

MULLARD--- STERN STEREO DESIGNS
Model 3-3 KS

DUAL "3-3"
MAIN AMPLIFIER

Comprises two " 9-3" MAIN AMPLI-
FIERS (described above) on one chassis
and is designed to operate with our DUAL
CHANNEL PREAMPLIFIER for both
STEROPHONIC or MONAURAL
operation.
Price: COMPLETE KIT OF PARTS £1 0.0.0

Alternatively ASSEMBLED AND TESTED £11 .15.0

H.P. Terms Deposit 22/7/, 12 months at 17/4.
Its output power is 6 Watts (3 watts per channel) and together with our PREAMP-
LIFIER provides a very acceptbale STEREO installation.

DUAL CHANNEL
PRE -AMPLIFIER

COMPLETE
STEREO AMPLIFIER

A thoroughly

decommendedesign that
very effectively
meets the
many requests

for a low priced but good quality DUAL CHANNEL
STEREOPHONIC AMPLIFIER.
Price: COMPLETE KIT OF PARTS 28.10.0
ASSEMBLED AND TESTED 0.10.0Alternatively

Two Milliard ECL 82 Triode Pentode Valves are incorporated in the design, they
form a " CLASS A " single ended output stage In each channel. The input sensitivity
Is 300 mivolta, therefore when used with most STEREO Crystal Pick -Ups, or Radio
Tuning Unite, an output of 2 Watts per channel is achieved, or similarly when switched
to MONAURAL Piek-up position a combined output of 4 Watts is produced.

Chic model incorporates
. 2 -Valve Pre -Amplifiers s

described above) combined 1, ff., 1
into a Single Unit enabling
It to be used for both

STEREOPHONIC or MONAURAL operation. It im de- -
signed primadly to operate with our rang of MULLARD 7_ )rn
MAIN AMPLIFIERS but will alm operate equally well
with any inake of Amplifiers requiems an input of 250 mw.
Price:
OF PARTS AND TESTE

COMPLETE KIT £12.10.0 Alternatively DASSEMBLED g15.0.0
...

H.P. Terms £3 Deposit and 1/ months of 21/21..
Perfectly suitable for MONAURAL only operation, with one " 3-3 " or one " 5-10 " MAIN
Amplifier to which the second Main Amplifier can at any time be added thus very easily
providing for both STEREO or MONAURAL reproduction.
Recommended combination for STEREO operation.
(a) The DUAL CHANNEL PRE -AMPLIFIER together with the Dual "3.3" MAIN

AMPLIFIER.
(b) The DUAL CHANNEL PRE -AMPLIFIER together with two " 5-10 " MAIN AMPLI.

PIERS. Assembly Manual is available for 3/- or send S.A.E. for Descriptive
Leaflet.
When ordering please advise MAKE and MODEL OF AMPLIFIER in use.

Only New HIGH GRADE Specified Components and DIULLARD VALVES
are supplied in all these models.

£31.0.0

Please enclose S.A.E. if ILLUSTRATED and DESCRIPTIVE LEAFLETS are
required . . alternatively the COMPLETE ASSEMBLY MANUALS containing
so npunent Price Lots and practical Drawings, eta. are available at 1/8 each.

STERN RADIO LTD.
DEPT. W. 109 FLEET ST.,

LONDON, E.0 4
Telephone: FLEET STREET 5812/3/4
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YOW141
Each Model incorpor-
ates the highly success-
ful HF/TR3 Amplifier
(described opposite),
thus ensuring truly
" 1-Ii-Fi " record and
playback facilities.
11/4.044^.044^^^^ii

Ni1Wiso%Pvii^M
All prices quoted pro-
vide for the COM-
PLETE RECORDER
including CRYSTAL
MICROPHONE and
l-200ft. Spool of Tape.
44,Weei00041444/4100

iloWlti")^^/4010%
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.
%,..qoPtessee^oneWees

! ! RECORD

BEFORE YOU BUY -YOU SHOULD
HEAR THESE RECORDERS -THEY
ARE COMPARABLE TO THE
MUCH HIGHER PRICED
MODELS
MODEL CR3/S. Incorporates the New COLLAR() " STUDIO " £41.0.0TWIN TRACK 3 -speed Deck
H.P. Term: Deposit Q8/4/- and 32 months of E3/1312.
MODEL CR3/T. Incorporates the very popular 3 -speed COLLARO
Mk. IV " TRANSCRIPTOR " Deck, which has both upper and lower £9.10.0tape tracks
H.P. Terms: Deposit £9/18/- and 12 months of £311217.
MODEL TR3/Mk. VI. Incorporates the New TRUVOX Mk. VI £49.10.0TWIN TRACK 2 -speed Tape Deck
H.P. Terms: Deposit 29/12/- and 12 months of £3/12/7.----------------- -

PLAYERS ! ! ! ! RADIOGRAM CHASSIS ! !

The LATEST MODELS are in Stock. Many at REDUCED PRICES !!!
Send S.A.E. for ILLUSTRATED LEAFLET

B.S.R. MONARCH 1.1A8 4-spd. Mixer tAl2.6
Autochanger with Crystal Pick-up. 
The COLLARO "CONQUEST" 4-spd -£7.10.0Autochanger, Studio "0" Pick-up.

The latest COLLAR() " CONTI-
NENTAL" 4 -speed MIXER Auto- VQ.1 0.0
changer, Studio " C " Pick-up....
The NEW COLLAR() model RP594, 4 -speed Single
Studio Cartridge
The COLLARO model 4 564 4 -speed Single Record Player, Studio
Pick-up
THE NEW B.S.R. model UA12 is in stock. A 4-" SPEED" MIXER
AUTOCHANGER
UA12 is also available Incorporating the B.S.R. STEREO Pick-up,
plays L.P. and 78 records
GARRARD 110121/4 4 -speed Autochanger fitted with latest Crystal
Pick-up
The latest GARRARD TRANSCRIPTION MOTOR " 301 " with Strobo-
scopically marked turntable
The new GARRARD Model 4117 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 out
put Crystal Pick-up, detachable head

Record Player, £9.18.9
£6. 6.0
£8. 7.6

£10.10.0
£10. 0.0
£23.18.4
£18. 7.6

£8.10.0
HIRE PURCHASE TERMS available on all units £43/19/6 and over.

Carriage and Insurance on each above 5/. extra.

STERN'S MK. II "fidelity"
F.M. TUNING UNIT

(Plus 5/. care. and Ma.) 1143.0HIRE PURCHASE: Deposit PRICE
£2 and 12 months at 21/019. Incorporates the
latest MULLARD PERMEABILITY TUNING
HEART and the corresponding MULLARD VALVE
LINE UP comprising ECC85, 2 type EF85s (or
EF89a). EM84, Tuning Indicator, plus 2 type
O.A. 79s Germanium Diodes. A really first-class Tuner very attractively presented and
comparable to many offered at much higher prices. Power consumption is only 1.5 amps.
at 6.3 volts and 25 ma. at 250 volts.

HOME CONSTRUCTORS !
£10.10.0

Please send S.A.E. for fully descriptive leaflet, or the Assembly Manual is available for 113.

! I. HOME CONSTRUCTORS ! !
A RANGE OF " EASY TO ASSEMBLE " PREFABRICATED CABINETS
Designed by the W.B. " STENTORIAN " COMPANY for " " Loudspeaker systems
or to accommodate high -quality equipment. The acoustically designed Hass 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, Preamplifiers, 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.

YOU CAN BUILD THIS TUNING UNIT FOR ONLY
(Plus 5/- care. and ins.)

CAR BATTERY CHARGER
A COMPLETE HIT OF PARTS FOR ONLY t2.19.6
Will charge 6 or 12 volt batteries at max. 21 amps. The design incorporates Reliant
Resistor and Fuse and we supply complete with Metal Box container. EASY -TO -
FOLLOW ASSEMBLY INSTRUCTIONS ARE INCLUDED.

SPECIAL CASH ONLY BARGAIN
A bulk purchase enables us to offer this very useful
INTERCOM SET or BABY ALARM For only £5.5.0
Consists of MASTER UNIT
(illustrated) and one EXTEN-
SION, providing 2 -way TALK
LISTEN facility. Complete In
polished wood cases, size of each
only 71 r 41 s, bin. high.

ARMSTRONG MODEL A F 208
Complete AM/FM chassis producing 5 watts. Separate Bass and Treble E23.2.0
controls.
ARMSTRONG "STEREO TWELVE" £37.16.0The most complete A.M./F.M. unit yet produced. For Stereo, giving 6
watts high fidelity push-pull output on each channe1,12 watts for Monaural
ARMSTRONG " JUBILEE " £29.8.0An AM/FM chassis with nine valves and with push-pull output stage
providing 6 watts.
ARMSTRONG AM/FM " STEREO 44 " £28.7.0Provision is made for Stereo and Monaural playback from pick-up or
tape. Outputs provided for Stereo or Monaural tape recording.

RADIO TUNING UNITS
The JASON " MERCURY " Switched F.M. TUNER.
PRICE ASSEMBLED AND TESTED
Complete Kit of Parts £9/1916.
DULCI Model FMT/2
A complete selfpowered FM Tuner incorporating automatic frequency
control.
ARMSTRONG " S.T.3." AM/FM Tuning Units
A self -powered high fidelity tuner covering full VHF. medium and long
wavebands with automatic frequency control on VHF.
DULCI " H4/T " AM/FM Toning Units
A 4 -waveband self -powered high fidelity tuner covering the VHF/FM
transmissions plus the long, medium and short wavebands.
NEW HIRE PURCHASE TERMS are available on all above. Illustrated leaflets
available -send S.A.E. (Care, and Ins. 5/. extra.) -
Hi-Fi LOUDSPEAKERS
WE HAVE IN STOCK THE
COMPLETE RANGE BY
GOODMANS-WHARFEDALE-W.B.
And will be pleased to send you Illustrated and Priced
Leaflets.
Recommended Types are:
GOODKANS " AXIOM 300." The best 12in. Seller. 15 ohms
Freq. Reap. 30 c/s., 16.000 c/s
GOODMANS " AXIETTE " 8 -inch (ea illustrated). 3 or 15 ohms
Freq. Reap. 40-15,000 c/s
W.B. " STENTORIAN " H.F.818, Bin., 3 or 15 ohms. Freq. Resp. 50-
15,000 Cja.
W.B. " STENTORIAN " H.F.1018, 101,,., 3 or 15 ohms. Freq. Reap.
30-15,000 c/s.
W.B. " STENTORIAN " H.F.1214, 12In., 15 ohms. Freq. Reap. 25-
14,000 c/s.

WHARFEDALE " SUPER 8 FS/AL " 8in., 3 or 15 ohms

WHARFEDALE " GOLDEN NIB." 101n., 3 or 15 ohms Voice Coil

WHARFEDALE " W1214S," 12in., 15 ohms Voice Coil

£13.10.0

£19.17.6

£27.6.0

£23.15.8

£11.5.9
£6.12.0
£6.10.6
£7.12.3
£9.15.6

£6.19.11
£7.13.3
£10.5.0

WHARFEDALE "SUPER 12/FS/AL," 12in., 15 ohms Voice Coil £17.10.0
LOUDSPEAKER ENCLOSURES -TWEETER UNITS -CROSSOVER UNITS

are also available.

SPECIAL CASH ONLY OFFER !!
This very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and
matched P.M. SPEAKER. ALL FOR ONLY .C111 .7.6(plus 7/6 care. and ins.). The Amplifier '
consists of a 2 -stage design incorporating
the 3 modern EVA 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 Resins -WE ALSO
SUPPLY SEPARATELY: -
101 The 2 -stage (plus Rectifier) AMPLIFIER

£4 2 8
(Di The PORTABLE CARRYING CASE

17 (Carria
tel 121n. P.M.

£3
SPEAKER 18 9 insurancegeand4/. extra)

STERN RADIO LTD. DEPT.W. 109 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 58120/4
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Setnt " elity"
TAPE EQUIPMENT

A SELECTION OF
HIGH FIDELITY
PORTABLE TAPE

PRE -AMPLIFIERS
Adds "1-11-Fi " Tape Record-
ing to your existing Audio
Installation.
IN ALL MODELS WE

INCORPORATE THE

TYPE "C"
PRE -AMPLIFIER

and offer it complete in portable case with . .

(a) The new " COLLARO " STUDIO 3 speed Deck. tz-6.10.0Deposit: ETC-. 12 months E2/13/6
(b) The COLLARO Mk. IV " Transcriptor " 3 Speed Deck

Deposit: £8161-. 12 months E3/0/I I
(c) The new TRUVOX Mk. VI Tape Deck, Deposit:

£8/14/-. 12 months £3/3/10 Z4..M-.1 0-0
(d) The BRENELL Mk. V 3 Speed Deck. Deposit:

E10/6/-. 12 months E3/15/7 £51.10.0
(e) The WEARITE MODEL 4A Tape Deck. Deposit:

E12/4/-. 12 months E4/9/5 £61.0.0
STERN'S MULLARD TYPE "C"

TAPE PRE-AMPLIFIER-ERASE UNIT
INCORPORATING THE
NEW FERROXCUBE POT
CORE PUSH-PULL OSCIL-
LATOR and 3 SPEED TREBLE
EQUALISATION by means
of the latest FERROXCUBE
POT CORE INDUCTOR.
PRICES . . . INCLUDING SEPARATE SMALL POWER SUPPLY UNIT

OF PARTS
KIT

TESTED214.0 . 0 ASSEMBLED AND £17. 0 . 0COMPLETE

Deposit E3/13/- and 12 months of EI/4/11. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR

£11.15.0 and £14.10.0 respectively. (Carr. and Ins. 5/- extra)
Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual.
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO BE USED
We present this " " Pre -amplifier strictly to Mullard's specification
etc., incorporating ONLY NEW HIGH GRADE COMPONENTS and the
SPECIFIED NEW MULLARD VALVES. It comprises a COMPLETELY SELF-
CONTAINED UNIT, all components and valves being contained in a well
ventilated Box-Chassis neatly finished in Hammered gold with a very
at'ractively engraved PERSPEX FRONT PANEL.

FOR PERMANENT HIGH QUALITY INSTALLATIONS
WE ALSO OFFER (excluding Case) the following

(a) The COLLARO " STUDIO " TAPE DECK and our
Mullard Type "C" PRE -AMPLIFIER and Power Unit
Assembled and Tested
H.P. Terms: Deposit E6/10/- and 12 months at E2/7/8.

(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,
tested
H.P. Deposit E7 and 12 months E2/ I IA

(d) As in (a) above but the Type " C " supplied as COM-
PLETE KIT OF PARTS

(e) The TRUVOX Mk. IV TAPE DECK and the assembled
Type " C " Pre -amplifier and Power Unit
H.P. Deposit £8 and 12 months £2/18/8.

(f) As above but the Type " C " supplied as complete
KIT OF PARTS

(g) The BRENNELL Mk. V Deck and the assembled Type
"C" PRE -AMPLIFIER and POWER UNIT

(h) As above, but the Type " C " supplied as complete
KIT OF PARTS

(i) The WEARITE 4A DECK with Type " C " assembled
and tested
H.P. Deposit fl 1/4/. and 12 months £4/211.

(Carriage and Insurance on above quotes I0/- extra)

£32.10.0

£29.0.0

£35.0.0

£32.0.0
£40.0.0

£36.10.0
£46.0.0
£43.0.0
£56.0.0

STERN RADIO LTD.
DEPT. W 109 FLEET ST., LONDON, E.C.4

Telephone: FLEET STREET 5812/3/4

THE FINEST RANGE OF
TAPE EQUIPMENT

FOR THE
HOME CONSTRUCTOR

YOU CAN BUILD
A COMPLETE

HIGH QUALITY

TAPE RECORDER

for E36.0.0
H.P. TERMS . . . Deposit
£7/4/-, 12 months E2/12110.

FOR THIS WE SUPPLY:-
COMPLETE KIT OF PARTS TO BUILD
THE HF/TR3 TAPE AMPLIFIER.

THE NEW COLLARO " STUDIO " TAPE DECK.
PORTABLE CARRYING CASE (as illustrated)

ROLA/CELESTION 10in. x 6in. P.M. LOUDSPEAKER.
ACOS CRYSTAL MICROPHONE 1200ft. SPOOL E.M.I. TAPE.

Alternatively for those who prefer another type of TAPE DECK we will
supply precisely as above-but IN PLACE of the COLLARO " STUDIO "
DECK-WE INCLUDE:-
(a) The Mk. IV COLLARO " TRANSCRIPTOR " DECK £39.15.0H.P. TERMS . . . Deposit E8, 12 monthly payments of

E2/18/2 (El extra if we are required to wire up the
Transcriptor Switch Banks).

(b) The new TRUVOX Mk. IV DECK
H.P. TERMS: Deposit E9, 12 months of L316/- (Carr
and Ins. on all above is 12/6 extra).

For constructors with their own Cabinet-WE OFFER:-
(a) COMPLETE KIT to build the HF/TR3 Amplifier,

together with the COLLARO " STUDIO " DECK .

(b) As above but HF/TR3 ASSEMBLED and TESTED
H.P. TERMS: Deposit E6/6/-, 12 months of E2/6/2.

(c) 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 Banks)

(d) As above but HF/TR3 ASSEMBLED and TESTED
(El extra if we are to wire up Deck Switch Banks)

(e) COMPLETE KIT to build the HF/TR3 together with
the NEW TRUVOX Mk. IV TAPE DECK

(f) As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E7/181-, 12 months of E2/17/I I.

(g) COMPLETE KIT to build the HF/TR3 AMPLIFIER with
the BRENELL Mk. V TAPE DECK

(h) As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E9, 12 months of [3/6/-.

(i) THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the WEARITE MODEL 4A DECK, incorporates
Wearite Head Lift Transformer, etc.
H.P. TERMS: Deposit El 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/
CELESTION 10 x 6in. LOUDSPEAKER-ACOS CRYSTAL MICROPHONE
-and 1200ft. SPOOL E.M.1. TAPE-ALL FOR

(Carriage and Insurance 5/- extra.) £9.0.0

£45.0.0

£28.0.0
£31.10.0

£30.15.0
£34.10.0

£36.0.0
£39.10.0

£41.10.0
£45.0.0

£55.0.0

WE HAVE THE NEW 2 -SPEED TWIN TRACK
TRUVOX Mk. VI Tape Deck in stock £26.5.0 1).1Pralittifs51/1728/8
It incorporates PRECISION REV. COUNTER and PAUSE CONTROL and fully main-
tains the general high standard of all Truvox equipment. The very popular COLLARO
Tape Decks and the BRENELL Mk. V Decks are also available.

THE MODEL HF/TR3 TAPE AMPLIFIER
Incorporating
3 -SPEED TREBLE EQUALISATION
by means of the latest FERROX-
CUBE POT CORE INDUCTOR.
PRICE for COMPLETE 2/15/_
KIT OF PARTS
FULLY ASSEMBLED
AND TESTED £16/10/
HIRE PURCHASE: Deposit 83/6/6 and
12 months at 81/4/2. A very high
quality amplifier based on the very
successful Type " A " design completed in
the MULLARD LABORATORIES. ONLY NEW HIGH-GRADE COMPONENTS
are Incorporated including MULLARD VALVES and a GILSON OUTPUT TRANS-
FORMER . . . other features are: Magic Eye Recording Head Indicator-Effective
Tone Control-Monitoring and Extension Speaker Sockets-has own Power Supply and
mu be used as independent Amplifier for direct reproduction of Gram. Records or from
Radio Tuner. Overall size 11 x 6 x 61n.-Truvox-Collard-or Brenell-please specify
which. Semi S.A.E. for leaflet or 2/6 for Assembly Manual.

PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE
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LASKYS
RADIO

TV C1-1/ASzilS
BRAND NEW, BY
WELL-KNOWN

MAKERS
For 200-250 v. A.G./D.C. mains.
Wide angle. Complete with brand
new Mullard valves and C.R. Tube.
12 -channel turret tuning covering
all B.B.C. and I.T.V. channels.
Limited number, factory soiled
only. Full data and circuit dia-
gram supplied.

2Iin. 39 GNS.
WORTH DOUBLE

Also a few chassis less valves and
C.R. Tube at various prices for
callers.

SPECIAL OFFER
RECORDING TAPE

Famous make. P.V.C. base on
latest type plastic spools. Brand
new, perfect, boxed and guar-
anteed.
1,800ft. on 7in. spool 32/6
1,200ft. on 7in. Spool 21/-
1,2001t. on 51in. Spool 22/6

GEVAERT L.P. PLASTIC
1,70011. on 7in. spool 35/-
850ft. on 5in spool 18/6
210ft. on Sin. spool 6/6

Post: 1 spool, 1/6
Orders over 60/- post free

TRANSCRIPTION
TURNTABLES

COLLAR() 4-spd., type 4T200/
PX, with Studio transcription
pick-up. LIST £19/101-.

LASKY'S PRICE E 16 19 6
Carr. paid

In carrying case, 25/- extra.
GARRARD 301 £22 7 3
GARRARD 301 (Strobe)

£23 18 4
GARRARD 4HF (Stereo)

£19 4 8
, A R RA RD 4HF (G.C.8)

£18 9 9
LENCO GL.56, stereo, binofluid
diamond £23 17 0
PHILIPS £10 10 0

PLASTIC TAPE
SPOOLS

2/9 3/8 4/3 4/- 6/8
3M. 5in 5/ in. 7in. 81in.

7in. Metal Spools,1/9 each.
Post extra.

SINGLE -SPEED TAPE DECK,

31 i.p.s., takes 5} in. spools.
Simple controls.

LASKY'S PRICE £9.19.6
Tape extra. Carr. & Insur., 12/6.

TAPE RECORDER AMPLIFIER
for use with Collaro Tape Deck.
Manufacturer's surplus complete
with 4 valves and power pack.

Post 3/6. OA 9.6

H.P. TERMS
AVAILABLE

on certain items. Please
give details of your
requirements.

"INSTANT"
BULK

TAPE ERASER
and Head Demagnet-
iser. Erases a complete
reel of magnetic tape in

few seconds.

27/6 het.

' UNIVERSAL
SOUND MIXER
3 channels. For use
with all tape recorders
and audio amplifies
Size 41 X 31 x 31in.

LASKY'S PRICE
Post35/-

216

NEW YEAR RECORDER SCOOP !
" MAESTROVOX MAJESTIC "

ALMOST HALF-PRICE!
Brand new and unused. Betel specification:-Collaro Tape
Transcriptor, twin track, instantly reversible. Incorporates
4 heads (two for each track). 3 -speed -31, 74 and 15
Takes 7in. spools. Mixing facilities for recording and play-
back. Magic eye recording level indicator. Record monitor-
ing and teed to amplifier. Extension Is, socket. Handsome-
ly designed cabinet, 18in. x 151in. x 9in.

LIST 65 GNS. LASKY'S PRICE 35 GNS.

Including Tape and Take-up Spool. Mike extra.
Carr. and Insur. 21/-.

ANOTHER NEW YEAR SCOOP !

MAGNAVOX
10-12 watt

HIGH FIDELITY

AMPLIFIER
AND

PRE -AMPLIFIER
LIST 22 GNS.

LASKY'S PRICE

£12 . 19 . 6
Carr. & Ins. 7/1

Built to latest Mullard circuit and complete with Mullard valves: two EL84
p.p, two EF86, one ECC83 and EZ81 rectifier. Main Amplifier chassis
size Thin. x lOm., maximum height 5in., gold hammer finish. Separate
Pre -Amplifier in polished wood case, walnut veneered, with smart maple
and gold escutcheon, size 103in. x 31in. x 4in. Brand new and unused

TAPE DECK OFFERS!

Latest B.S.R. "MONARDECK,"
Latest COLLARO STUDIO TAPE
TRANSCRIPTOR. 3 motors
3 -speed, lk, 31, 74 i.p.s. takes
7in. spools. Push button controls.

LASKY'S PRICE 115.15.0
Tape extra. Carr. & Insur., 12/6

COLLARO TAPE TRANSCRIP-
TOR, Mk. IV, fitted with digital
counter. Limited quantity.
LIST £25.

LASKY'S PRICE '47.19.6
Carr & Insur 211, "1

SPECIAL OFFER

I2 -CHANNEL
TURRET TUNERS

Complete with PCC84 and PCF80
valves. I.F. 33-38 Mc/s. Complete
with 8 sets of coils: 5 Band I channels
and channels 8, 9, 10 Band II. New
and unused. Today's value over £7.

LASKY'S PRICE Aft 16
Post free.

MICROPHONE
BARGAINS

- - .....

ACOS CRYSTAL STICK MIKE,
type M IC.39/1, complete with
cable. Listed at £5/5/..

LASKY'S PRICE
39/6

Desk Stand 2/6 extra.
Post tree.

ACOS type 33/1. Crystal hand or
table Microphone. Incorporates
specially designed acoustic filter.
Flat response 30-7,000 c.p.s.
Omni -directional. Attractive
dark brown plastic. LIST 50/-.

LASKY'S PRICE
Post 1/6. 29/6

HIGH FIDELITY TAPE
RECORDER HEADS

Leading
make, new
and unused
upper or
lower track
RECORD/PLAY-
BACK, high

impedance. Double wound and
will reproduce up to 12,000 c.p.s.
at 71 i.p.s. Azimuth adjustments.
Output 5 millivolts at 1 Kc. at 71
i.p.s. ERASE, low impedance.

LASKY'S PRICE
Per pair 39/6post 1/3
Worth double. Please specify
upper or lower track.

LASKY'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE
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FINEST RANGE OF
GRAM AMPLIFIERS

IN GT. BRITAIN
Over a dozen models, port-
able and miniature Gram
Amplifiers to choose from
I, 2, 3, or 4 valve. Prices
from 35/-

pWe have the type you need.
- Come and see our range or

write for special Amplifier
List. Two examples: -

3 -WATT GRAM
AMPLIFIER

2 valve, ECL 82 and EZ80 rectifier,
double wound mains transformer
100-250 A.C., tone control, record
equalisation switch. Size 7) x 31in.
max. height 41in. Controls mounted
separately. LASKY'S PRICE
complete with knobs. 66/.

Post 3/6.
MATCHED PAIR FOR
STEREO 5 Gns.

Post 5/-

2 -WATT GRAM AMPLIFIER, uses
UCL83, contact cooled rectifier.

LASKY'S PRICE "Aci.
Post 2/6. "'"'

"LINEAR" AMPLIFIERS
"DIATONIC" 10-14 watt 12 Gns.
"CONCHORD" 30 watt 15 Gns.
L45 4-5 watt Amplifier 25/19/6
LT45 Tape Deck Amplifier 12 Gns.
L50 50 watt Amplifier 19 Gns.
L10 10-12 watt with pre -amplifier

15 ans.
L3/3 Stereo Amplifier 7 Gns.

Details on request.

MULLARD 510
AMPLIFIER KIT

All specified components and your
choice of transformers and chokes
by Partridge, Haddon, W/B,
Ellison or Gilson.
COMPLETE KIT and printed
circuit as low as £9.9.0Details on request.
Printed Circuit separately 22/6.
Also available built ready for use.
Price according to transformers
used.

BUILD THE 3-3 AMPLIFIER
Complete kit of parts with 3 Mullard
valves EL84, EF88 and EZ81,
26/19/6. Post free. All components
available separately.        

BARGAINS IN 4 -SPEED
MIXER

AUTO -CHANGERS

B.S.R. 4-spd. mixer Auto -Changer
tvre UA8, complete with latest
B.S.R. " ful-fi."

Carr. & Pkg. 5/-. £6.19.6
Ditto, wired for Stereo and with

Stereo cartndge, 27/19/6.

COLLARO. Incorporating auto and
manual control. Complete with
Studio crystal p.u. and sapphire
stylus. LIST 113/17/,

LASKY'S PRICE emu
Post 3/6.

B.S.R.
Latest Type
UAI2

4-spd. Wired for STEREO,
complete with stereo £8.19.6
cartridge. Post 5/-.
UA12 with monaural cartridge.

27/19/6.

GARRARD 4 -SPEED
MIXER

AUTO -CHANGERS
Model 121. Mk. Il 210/19/6
121, 111k. II, STEREO 211/19/6
121, Mk. II, with mon-

aural and Stereo heads 212/10/0
RC.88 212/19/6
RC.88, STEREO 213/19/6

LASKY'S
RADIO

SINGLE PLAYERS
COLLARO JUNIOR 4-spd. motor
and separate pick-up complete
with cartridge and styli.
MOTOR only 55/ -
PICK -UP only 27/6

SPECIAL OFFER
Motor and Pick-up 751_ Post
together / free.

COLLARO 4/564 or GARRARD
48P 4-spd. single
stop, T.O. crystal,

Post 5/ -

player, auto.

£6.9.6

1
STEREO

SINGLE PLAYER
E.M.I. 4 -speed with auto start
and stop, wired for Stereo and
fitted with Acos Stereo t.o.
cartridge.

LAPR SKY'S
ICE £6.19.6

Post 5/-.
1-

STEREO CARTRIDGES
ACOS type 73-1A turnover, list 52/6.

LASKY'S PRICE 29/6
Post 1/-.

All makes and types in stock.
Write for our bargain list.

PICK-UP CARTRIDGES
B.S.R. " tul-fi " TC8, or ACOS type
HGP.59, turnover crystal cartridge
with L.P. and standard styli.
List 39/7.

LASKY'S PRICE 18/.
Post free.

CONVERT YOUR
ALL -DRY PORTABLE

RADIO TO MAINS
200-250 v.

with the COSSOR BATTERY
ELIMINATOR, Two separate
units identical in size to the B126
and AD35 batteries. 1.5 v. L.T.,
90 v. H.T. Suitable for the latest
low consumption valves, fully
stabilised. New in original car-
tons. Listed at 63/,

LASKY'S PRICE 37/6
Post 1/6

A TRANSISTORISED
RADIO FOR 25/10

The " DIODEON "-a high -effi-
ciency 2 -stage receiver using
crystal diode. detector and tran-
sistor in cascade. Covers 200-500
meters (medium wave). Chassis
shows pictorially all components
and connections. Built in minutes!
Comp'ete parcel including two
U16 batteries. 25/10Post free.
EARPHONES. High imp., 14/6.
Low imp., 7/6. Post 1/6.

COMBINED AM/FM
TUNER, CONTROL

UNIT AND
PRE -AMPLIFIER

(Self -powered)
Famous make Mdl. HIL See
December issue or send for brochure
LIST (29/3/10.

LASKY'S PRICE
Carr. and Ins., 12/6.

Available on H.P. term,
20 GNS

7 -VALVE AWFM 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 12in., height 7fin ,
front to back Spin. Limited
number only.

LISTED AT 22 GNS.
LASKY'S PRICE

el6.1 9.6 Carr, and Insur. 12/6

Available on H.P. terms. Br.7chure on request.                        
AN INVITATION FROM LONDON'S HI-FI SPECIALISTS !
Visit either of our

AMPLIFIERS
QUAD, ROGERS, LEAK RCA,

JASON, LINEAR,
PAMPHONIC, DULCI,

W/B, A VANTIC,
ARMSTRONG, etc.

SPEAKERS
WHARFEDALE, GOODMANS,
LOWTHER, G.E.C. LORENZ,

PHILIPS, TANNOY, etc.

addresses for selective Demonstrations of the very latest Hl-Fi Equipment

PICK-UPS
COLLARO, GARRARD,
CONNOISSEUR, LEAK,

B/J, ORTOFON,
GOLDRING, etc.

TRANSCRIPTION
TURNTABLES

COLLARO, GARRARD,
LENCO, CONNOISSEUR.

TAPE RECORDERS
GRUNDIG, ELIZABETHAN,

BRENELL. TRUVOX,
SOUND, VORTEXION,

FERROGRAPH, FIDELITY,
HARTING, KORTING.

SIMON, REFLECTOGRAPH,
STUZZI, TANDBERG,

TELEFUNKEN, STELLA,
WALTER.

  
F.M. TUNERS

DULCI, QUAD, LEAK, JASON.
ROGERS, etc.

CABINETS
Wide choice including G -PLAN.

NORDYK and CAPRIOL.

Our Technical and
Mail Order Depts. are at your service.

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO RIC
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LRAASKY'S
DIO

C.R. TUBE
BARGAINS

NEW, UNUSED AND TAX FREE

16in.
Metal Cone.
Famous make.
Type T901/B.

6.3 v. .3 amp.
heater, ion trap,

12-14 Kv. E.H.T.
Wide angle, stan-

dard 38 mm. neck. GUARAN-
TEED. LIST £16.

LASKY'S PRICE £6.9.6
Carr. and Insur. 21/-.

Masks, Anti -Corona, Bases
and Ion Traps available.

FERRANTI 91n. type T9/3. 4 v. heater,
triode, octal base, standard deflection
LIST 9 GNS.

LASKY'S PRICE gni_
Carr. @ Insur., 12/6.

FERRANTI 12in., types T12/44 and
T12/54.
LIST 812. LASEY'S PRICE Mi.

Carr. & 'tutor.. 12/6
Many others. List on request.

RE -GUNNED C.R. TUBES
Guaranteed for 12 months.

Type Price Carr.
& Ins.

12in. round 58 10 o.... 12R8
14in. rect. E8 10 12/6
15in. round 28 19 6.... 211-
17in. rect. £43 19 6.... 21/-
211n. met. 27 19 6. . 22/ -

MINIATURE INSTRUMENT
SOLDERING IRONS

Famous make, 230/250 v. 25 watts with
pencil bit and 3 -core flex. Warning light
in handle. LIST 22/6.

LASKY'S PRICE in/6
Poet 1/3. v

SPECIAL OFFER OF SOLDER
11b. reels of Elwin 5 -core "Savbit"
SOLDER. List 15/-. LASKY'S in/.
Poet 1/6. PRICE  /

20,000 VALVES
IN STOCK

Mullard, Brimar, G.E.C., Mazda,
Cossor, E.M.I., Philips, Pinnacle,
Telefunken, etc.

Send for our New List of manu-
facturers' surplus, ex -Govt. and
imported Valves at lowest prices.
We save you money.

6..rollliamp METER RECTIFIERS. Special
offer of limited number at only

Poet 9d. /6

SPEAKER COVERINGS
Large stocks of "Ty an" and "Some -
weave." Any sire piece rut. Sample
and prices post free.

LASKY'S HIGHLY EFFICIENT

EASY -TO - BUILD
SETS : TUNERS : AMPLIFIERS

Circuit Diagram and Building
Instructions, 116 each, post free. COMPLETE

PARCEL

T-TRANSISTOR_PORTABLE, 250 milliwatts p.p. output.
NEW CIRCUIT, medium and long wave.

210.10.0
Post 3/6

TRANSISTOR SUPERHET TUNER,uses 3 R.F. transistors,
1 germanium diode, etc. Printed Circuit 31M. x 31in.

65.12.6
Post 3/6

4 -TRANSISTOR AUDIO AMPLIFIER, Mk. II, 200/250
milliwatts, with 2 0072 and 2 yellow/green. Size: 51 x
2 x 11in.

13.19.6
Post 3/6

s -VALVE SUPERHET PORTABLE. Medium and long
wave. Mains/battery version, 18/19/6. Battery version

17."1.0
Post 3/6

MIDGET T.R.F. for 200-250 v. A.C. mains. Uses two latest
double -purpose valves. Plastic case, 8 x x 5in.

14.19.6
Post 5/-

LASKY'S F.M. TUNER. Printed Circuit version of the
G.E.C. 912 " F.M. Plus," using 5 valves.

17.19.6
Post Free

PORTABLE GRAM AMPLIFIER, 2 watts. Uses EL84
output and 6X4 rect. Size 61in. x x Sin. high.

49/6
Post 2/6

ALL JASON KITS IN STOCK. Send for Brochures

Note these star features:
* 12 volt operation
* New Hybrid circuit
* Transistor output
* New type Brimar valves
* No Vibrator, 12 volt H.T. & L.T. * Small size. Will fit any car
Send 1/6 for Instruction Booklet giving full details, illustrations,

dimensions, circuit diagram and shopping list.

LASKY'S
CAR RADIO

CAN BE BUILT
ABSOLUTELY COMPLETE

FOR £12,19,6

* T.C.C. Printed
Condensers

* Tuned R.F. stage
* Medium and long waves
* Permeability tuning

NOW AVAILABLE
PER RETURN

THE FINEST

COMPONENTS CATALOGUE
produced for the " ham or service man.
OVER 100 PAGES, SIZE SAin. x
5fin. WITH HUNDREDS OF UP-
TO-DATE ILLUSTRATIONS.

Price 2/- Post lid.

Our latest "BARGAIN BULLETIN"
free with each copy.

Circuit and

MULTI
TEST

METER
BARGAIN

Limited
number
only,

REND
TODA Y

AN/20. Pocket size Mierotester. An
accurate 18 -RANGE Teat Meter for all

5,000 ohms per volt A.C. and
.0turr.liu black leatherette -covered ease,

31 X St x 1l11.leep. LIST 9 (INS.

PWCEPost 3/6, Leads 3/9 extra 15 19 6

ALL TYPES OF CHASSIS
Leading makes, including ARMSTRONG.
D171,01, EMPRESS, etc.,

A.M. Atassis (I.,:n.,s.) from 7 GNS.
A:51,P.M. chassis froxn 14 GM.
A.M./F.M. STEREO from 22 GNS.

P.M. SPEAKERS
ROUND

nin. 4in. Sin. flitn. Sin.
17/8 1916 14/8 181- Me

ELLIPTICAL
7x4 9x6 10x6 10x7
15/8 27/8 27/8 25/- 82/8

Post Extra

TRANSISTORS
AUDIO P.N.P. Junction Types suitable for
high gain and low freq. amplifiers, and for
output stages up to 260 milliwatts. 7/6
(Double spot -yellow and green). .1

3 for 20/-; 6 for 37/6 post free.
R.F. P.N.P. Junction Type suitable for
medium and low freq. oscillators, freq.
changers and I.F. 15/.
(1.5 to S Mole.)

(Double spot -yellow and red.)
3 for 401.: 6 for 75:-.

Special prices for larger quantities.

SPECIAL OFFER. P.N.P. Junction type.
Transistors suitable for all audio C /.
applications. Each, /
0C44 and 0045, 21/-; 0070 and 0071
121: 0072, 17/- (Matched Pair 30/-);
0073, 15/-: OC16, 54/-.

BRIMAR TRANSISTORS. T81, T82,
T83, 12/6; TS4, 14/-; TP1 and TP2, Mi.;

T.la, TJ3, 13/6-

EDISWAN MAZDA TRANSISTORS. The
cry latest types. X13/102. 10/-; X13/103,
14 -, 16/-: XA/101.
xA/102, 26/-.

SPECIAL OFFER. Set of 7 Ediswan
Troasistors: XA/101, XA/IO2, a X13/102
X11/103, 2 matched XC/101. Price 7916.

CRYSTAL DIODES. General Purpose
GEM°, each V, Per dos. 9/.. All
other types to stock.

" GOLDTOP " POWER
TRANSISTORS

All types in stock. Example:-
VIA/1OP. Ideal or output stage of car
radio, will give approx. 3 watts operating
from 12 v. Each 15/.. post free.
Suitable Output Transformer for above.
correct ratio, matched to 3 ohms, 9/8/
Poet 1/,
Driver Transformer, 98. Post 1.'-.

PLEASE NOTE 2 ADDRESSES FOR PERSONAL SHOPPERS

42 TOTTENHAM COURT 207 EDGWARE RD., W.2

ROAD, W.1
Nearest Station Goodge Street. MUSeum 2605

Opposite Edgware Road Tube Station

Few yards from Praed Street

PADdington 3271./2

Please address Mail Orders to Lasky's (Harrow Rd.) Ltd., Dept. W, 207 Edgware Rd., London, W.2

OPEN ALL DAY
SATURDAY

Early Closing
Thurs., I p.m.

(Both addresses)

1.11 SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO



JANUARY, 1960 WIRELESS WORLD 13,'

Limmilliiitimiliiiiimilimnimitilliiiiitiiiiitiiiiiinliihniunimilliiiiiirniiii iiiiiiiiiiiiiimiltimilitioiniiiiiilliiiiiiilliniiiiiimmilintimillitiiiiiiiiiiiiimminunE:

RECORD PLAYER BARGAIN OFFER This Is a recommended bargain

A self-contained Portable unit comprising the latest Collars
buy and when present stock

4 -speed Auto Changer Record Player, incorporating the is exhausted cannot be

famous High Fidelity Studio " 0 " Xtal Pick-up with Turnover repeated. Originally built
Cartridge and fitted with L.P. and 78 Sapphire stylii. An to be sold at 17 gns.
internal 2 valve amplifier of modern design with variable
tone and volume controls is fitted. This, together with a
quality 6in. P.M. speaker, ensures a high standard of repro- This complete 3 unit
duction. The whole is housed in a robust wooden cabinet
attractively styled in a maroon contemporary leather cloth " Do - it - yourself "

- with contrasting polka dot relief. A fortunate bulk purchase t.Record Player Kit
enables us to offer this commercially styled Player at the= offered at amazing

= following attractive breakdown Unit prices:
= bargain price of

Collaro 4 -speed autochanger, E6.19.6 -1- 4/6 corr.=
2 -valve, 2 -stage amplifier, ready wired, L12 . 19 . 6= complete with speaker, etc., E3,7.6 + 2/6 corr.

=== Cabinet with mounting board, etc. carriage free
= Size 181in. - 131in. - Ht. Biin. E2.12.6 + 3/6 corr.

ifff

a.

4 valve, Med. & ICweight battery
Radio. Size only Sin. x 51 in. x 4in. Weight
31lb. with battery:- P. & P.
Complete receiver component kit 57/6 1,6
Set 4 miniature valves (96 series)33/- 9d.
bin. Speaker & 0/put Trans. 21/- 1/6
Cabinet, Dial and Knobs, etc...22/8 2/ -
Latest superhet circuitry, delayed AVC and
A.F. Neg. feedback.

Complete kit-BARGAIN-only
[6.10.0, post free

Terrific performance-
Remarkable size-

Staggering Value
Send for Booklet NOW! 1.6 post free

RECORD PLAYER BARGAINS-Latest 4 -speed models
NEW RELEASE by E.M.I.-4-speed Single Player Unit fitted with latest stereo and
monaural Xtol cartridge and dual sapphire stylii. Auto stop and start. A fidelity unit
and bargain buy at only 26/19/6.
SINGLE PLAYERS. MR (TU9), 90/-; COLLARO (4/564), 8 gas.; GARRARD (4SP)
97/101-. Carr. and ins. 3/6.
AUTOCHANGERS. BOB (UA8), 26/19/6, COLLARO 27/19/8. GARRARD (RC121 4D
Mk. II) plug-in head, stereo adapted, 10 gas. Stereo head £2 extra.
RECORD PLAYER CABINETS
Contemporary styled 18in. x 131n. x bin., 3 gr.., Carr. and in.., 3/6.

VALVES ALL
BOXED

2 -VALVE 2 -WATT AMPLIFIER NEW
Twit stage ECL82 with vol. and neg. GUARANTEED
feedback. Tone controls AC. 200/250 v. IR5,1T4 7/6 EZ81 7/6

with lmobs, etc., ready wired to fit above
cabinet.

534.3V4 8 - lirdi V -.: VI, :8 04 181
10/8

with double -wound Mains trans. Complete ISO 7/6

524 9/8
E2.17.6 P. & P. 1/-. 6K7 6/8 ECL80 10/13 FCL83 12/6

6K8 8/6 EF80 9/6 P1,81 12/6
697 8/6 EF86 13/8 PL82 9/8
6V6 7/6 EF91 8/6 PL83 11/6
DAF96 9/- ET41 10,8 FY80 7/6
DF96 9/- EL84 9/6 pFYY88 &Ve

DK99
9/- EY56 10/- U251 I2i8

6 -In. Speaker and matching trans., 22,-

COSSOR VHF/FM CONSTRUC-
TORS KIT (Model 701K).
This is a 6 -valve (UCC85, 2UF89, 1JABC80,
UL84, UY86) FM Radio Kit of high quality
design and superb reproduction, with pre -
aligned coils and printed circuit complete
witla. Power Pack for AC/DC 200;250 v.
operation. Kit includes High Performance
10in. x tin. floodnaans Speaker for quality
response, Complete in every detail, including
calibrated Tuning Dial, Slow Motion Drive
and Pilot Lamp and comprehensive instruc-

and circuit diagram this Kit is
a genuine recommended bray.

BARGAIN OFFER
Listed at 15 gns. Only E8.19.6

Care. and Ins. 4 6.
TRANSISTOR ' ONE -WATT'

AMPLIFIER
6 v. Battery operated

Latest Push -Pull, 4 Transistor circuit giving
full 1 watt Output into standard 3 ohm
speaker. Good sensitivity and improved
freq. response. Neg. feedback. Var. Tone
and Volume Controls. Chassis Size 68th. x
3f in. x lfin. Current consumption 10 mA
quiescent -260 mA at 1 watt.

matched GEC GET15 Transistors 42,- Pr.
2 GEC GETS Transistors 21/- Pr.
Driver Trans. 816
Output Trans. (to 3 ohms) 10/8
Complete Kit of Parts circuit etc., Ices
speaker, ONLY 99/6 P. & P. 2/6.
Circuit arid instruction booklet 1/6 post free

SPECIAL PRICE PER SET
/R5, IT4, 106, or 364 or 3V4,
DK96, DF96, DAF96, DL96,
6K8, 6K7, 697, 6V6, 524 or 6X5,

2716.
35/-.
351-.

COAX 80 OHM CABLE.
Stand lin. diem. Low Loss Send -Air
Spaced Aeraxi al.

Special Reduced Prices
20 Yd.. 12/6. P. & p. 1/6; 60 yds. 32/8
p. & p. 3/-: 40 yds. 22/8, P. & p. 2,6;
All other lengths 8d. per yard.
Coax Plugs 1/-. Sockets 1/, Couplers
1/3, Cable End Socket, 116. Outlet

Boxes

JASON FM TUNER UNITS
(87-105 Mc/s)

Designer -approved kits of parte for these
quality and highly popular tuners available
as follow,.
STANDARD MODEL (FMT)-as previ-
ously extensively advertised. COM-
PLETE KIT, 5 gas., post free. Set of
4 spec. valves, 301-, post free.
LATEST MODEL (FMT2)-attractively
presented shelf mounting unit to enclosed

NOW TheTOLIRIST Portable Metal Cabinet with Built-in Power Supply.
COMPLETE KIT, £7, p. & p. 3/6.
Set of 5 spec. valves, 39/6
NEW JASON COMPREHENSIVE F.M.
HANDBOOK, 2/6 poet free. 48hr. Align-
ment Service. 7 6, P. & P. 3/6.

MULLARD "3-3"
AMPLIFIER

Quality built to Mallard's specifica-
tion, with special sectionalised 0/P
Trans
Complete kit with front panel only
26/19/6. R. & P. 3/6.

2 WAVEBAND CAR RADIO KIT
12 v. operation Med. & Long Waves

Modern development of
the famous Brimar Hybrid
vibratorless car radio cir-
cuit. Five latest type
Brimar low voltage valves
and power transistor. R.F.
stage and permeability
pre -aligned Cyldon Tuner
Unit provide extremely
good sensitivity and signal/noise ratio. Printed circuit for easy construction and
7 x 4in. elliptical speaker for fidelity output. Self-contained In neat metal cabinet
8 x 7 x 21in. with attractive calibrated dial. Speaker and power transistor stage
mounted separately approx. 8 x 5 x bin.
Recommended

Buy Complete Kit Bargain Price
Instruction booklet and parts list available 3'6 post free. P. & P. 3 6.

£12.19.6

C.R.T. Heater
Isolation Transformers

New improved types-mains
prim. 200/250 v. topped

All isolation Transformers now sup-
plied with alternative no boost, plus
25% and plus 50% boost taps at no
extra charge.
IV 21 type 12/8 (P. & P. 1/6)
6.3V. .6A type 12/6 (P. & P. 1/6)
10.6V .3A type  12/6 (P. & P. 1/61
13V. .3.A type .12/6 (P. & P. 1/6)
Small size and tag terminated for
easy fitting. Other voltages available.

RE -GUNNED TV TUBES
NEW REDUCED PRICES
...and now 12 months guar-
antee!
All tubes rebuilt with
new heater, cathode
and gun assembly-
reconditioned virtually
as new.
I2in. E6, I4in. E7, I7in.
E8.10.0, etc.

101- part exchange
allowance on old tube

Carr. and ins. 10/-. Compre-
hensive stocks-quick delivery.

CONDENSERS-Silver Mica. All pref.
values, 2 it. to 1,000 pt., ed. each. Ditto.
ceramics 91. each. Tubulars 450 v. T.C.C,
etc., .001. mid: 01 and .1 350 v., 9d. each.
.02-1,500 v.. 1:- each. .25 Hunts 1,8, .5
T.C.C. 1/9, .001 6 kv., 5/6. .001 20 kv., 9.8.
RESISTORS-FULL RANGE 10 ohms -
10 inegohn& 20% 1 w. and 1 1 w., 5d.
(Midget type modern rating), 1 w., 8d., 2 w.
9.1., 10% Hi -Stab, I w., 5d., 4 w., 74., 5%

w., 9d., 1% HI -STAB. 5 w., 1/6 (10-100
ohms 2/-).
PRE-SET W/W POTS. T/V Type, 25 ohms -
50 K ohms, 3/-. 50K-2 Meg. (Carbon, 3/-).
SPEAKER FRET-Expanded Bronze ano-
dised metal 8 x Sin., 2/3; 12 x 81n., 3'-;
12 x 12th., 4/6: 12 x 16in., 81-: 24 x 12in.
9/-; 36 x 12in., 13/8, etc., etc.
TYGAN FRET (Contemporary pat.), 12 x
I2in., 2/-; 12 x 18in., 3/-; 12 x 24th.,4,- et.
LOUDSPEAKERS-P.M. 3 ohms, 2&in.
Blur. 17/6. him Goodman./ 18/8; 5th.
Rola, 17/6. 6in. Elac 18/8; 7 x 4th. Good -
mans Elliptical, 18/6; 8in. Rola, 20/-;
R. and A., 25/-; 10in. W.B.-HF1012, 99/9;
121n. Plessey 15 ohms with 6/4in. Tweeter
and Cross Over Filter, 97/6.

Eleetrolyties All Types New Stock
TUBULAR CAN TYPES

25/25 v. 50,12 v. 1.9
5050 v. 100/25 v. 2/-
8.450 e. 2/3
16-i 18.450 v. 5/6 60 250 275v.12/13
32 r 32,450 v. 6/8 100 200 275v.12'111

Comprehensive range in stook
VOLUME CONTROLS -10K-2 Megohms.
ALL LONG SPINDLES, MOCCANITE
MIDGET TYPE, I fin. &am. Guar. 1 yr.
LOG or IAN Ratios less Sw. 3/-, D.P.
8w. 4/6. Twin gang controls 1 Meg.5 Meg.
I Meg. less Ow.. each 9;9.

Manufacturer's Surplus Bargain

7 VALVE AM/FM
Valve Line-up: ECC85,
ECH81, EF89, EABCBO
EL84, EM8I, EX80.
Three Waveband and Switched
Gram positions. Med. 200-
500 m., Long 1,000-2.000 m.,
VHF/FM 88-95 Me/s. Philip's
Continental Tuning insert
with permoabllity tuning on
FM and combined AM/FM
IF transformers, 460 Kn.,
and 10.7 Mei. Dust core
tuning all coils. Latest
circuitry including AVC and
Neg. Feedback. Three watt output.
Sensitivity and reproduction of a very high
standard. Chassis size 135 x 611n. Height 7f in. Edge
Illuminated glass dial 111 x 34 in. Vertical pointer,
Horizontal station names. Gold on brown background. A.C. 200/250 v. operation.
Aligned and tested ready for use L13 .10.0 Carr. & Ins. 5/ -

Complete with 4 Knobs-walnut or Ivory to choice.
Three ohm P.M. speaker only required. Recommended quality speakers.
Hin. Goodman, special cone 21/6
10In. Rola (Heavy Duty) 30/ -

Post & Pkg. 1,6.
We design and manufacture MAINS AND 0/P TRANSFORMERS to individual spec.
Winding capacity available for Prototypes and small production runs.
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 up to Vb. 7d.:
I lb. I/I; 311s. I/6: Slti, 2/-; 101b. 2/9.

8 / 8,450 v. 4/6
32 - 32 275 v. 4/8
50 - 50 350 v. 81

RADIOGRAM CHASSIS

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK RD.,THORNTON HEATH, SURREY
Established 1946. Tel: THO 2188 Hours: 9 a.m.-6 p.m. I p.m. Wednesday
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SCOPE FOR A BARGAIN
DOUBLE -BEAM

OSCILLOSCOPE TYPE 13A
Made for the Ministry by leading manufacturers (e.g., Erskine
& Hartley Electromotives) this fine instrument is suitable for
the examination of waveforms from two cycles to ten mega-
cycles. It is extremely well designed and incorporates such
desirable features of construction as potted " C " core trans-
formers and paper smoothing capacitors for complete reliability.
No electrolytic condensors are used.
TIME BASE
Y PLATE AMPS.
CAL. MARKERS
SIZE & WEIGHT
EXTERNAL PROBE
POWER SUPPLIES

2 cps. to 750 Kcs.
5 Mc/s. bandwidth (3 dB).
11L sec. and 10µ sec.
13in. x 10in. x 22in. 581bs.
For RF measurements
Internal (AC mains)

All instruments are in first class condition and are carefully
checked and tested before despatch. Mains connector, test
leads, probe and circuit diagram are neatly contained in the
detachable front cover.

VIDEO OSCILLATOR TF885A
Frequency coverage in two ranges: 25 cps. to 30
Kes. and 30 Kc/s. to 5 Mc's. (sinewave) and 50 cps.
to 150 Kc!s. (squarewave). Output 1 watt into 10000
(sinewave) and 64 volt peak to peak (squarewave).
Operates from A.C. mains. MODERN equipment
in first class electrical and mechanical condition.
£100 carr. paid.

MARCONI VIDEO OSCILLATOR TF410C
An earlier design of video oscillator having the
same frequency coverage as the TF 885. The out-
put meter is a circular 3lin. instrument. For AC
mains operation. In good condition and working
order. £35. Carriage paid.

MARCONI BRIDGE TF868
Measures L. C. & R. each in 7 steps; L. & C. at
1,000 c/s. and R at D.C. L: 1pH to 100H; C:
F to R: 0.10 to 10M0. Power factor 0.001
to 0.995. AC mains operation. First class MOD-
ERN equipment in virtually new condition. Per-
fect working order. £65. Carriage paid.

UNIVERSAL IMPEDANCE BRIDGE TF373
An excellent bridge of earlier design having an
almost identical specification to the TF868. Those
we offer are in very good electrical and mechanical
condition and are in perfect working order. £35
carriage paid.

OUTPUT POWER METER TF340

Impedance from 2.50 to 20,0000 In 40 steps. 100 W.
to 3 watts. Four ranges 0.3 mW., 0.50 mW., 0-500 m W.,
and 0-5 Watts. Pleat class condition. Tested. £9119'&
Carriage 7/6.

D.C. Volts
150 mV.
300 my.
1.5 V.
3 V.

AVOMETER MODEL D.
$8.19.6 (P. & P. 316)

A.C. Volts
7.5 V.
15 V.
75 V.
150 V.

D.C. Current
16 m/A.
30 in/A.
150 m/A.
300 m/A.

£25 Carr.
30/ -

SPECTRUM ANALYSER TF98411
For viewing the spectra of " S " band transmitters
in the range 2,900-3,150 Mc/s. These are in vir-
tually new condition but are NOT tested. Opera-
tion is from 180 volts 500 cps. power supplies. £30
carriage paid.

MARCONI B.F.O. TF602A
Frequency 10 cps. to 12,000 cps. Operation
is from AC mains. Output indication by magic eye.
Incorporates 50 cycles check. A reasonably com-
pact instrument useful for general audio testing.
Fair condition, tested and working perfectly.
£6119/6. Carriage 10/6.

FERRANTI TESTMETER TYPE Q
Volts 0 to 30, 150, 600 A.C./D.C. with additional
0-3 v. D.C. and 0-15 v. A.C. ranges; milliamps 0 to
7.5, 30, 150 and 750 D.C.; ohms 0-25K. Accuracy
BSS 1st grade. 500 ohms per volt. With leads,
prods, battery and instructions. In velvet lined
4 x 7 x 3M. case. Brand new condition, perfect
working order 52/6. Post 2/6.

C.C. Current
75 m/A-
150 m/A.
750 m/A.
1.5 Ampe.

15 V. 300 V. 1.5 Ampa. 7.5 Amps.
30 V. 600 V. 3 Amps. 15 Amps.
150 V. 750 V. 15 Amps.
300 V. 1.5 KV 30 Amps. Resistance
730 V. 0.1000 ohms.
1.6 KV 0.10 K ohms.
Thoroughly overhauled. Complete with batteries and in-
structions. An extremely robust meter at a very reasonable
price.

G.E.C. SELECTEST DIII

This testmeter has exactly the same ranges as the
Avo " D." The scale is even larger. Those we offer are
In first clam condition, completely overhauled and
carefully tested prior to despatch. Complete with
battery, test leads and instructions. 27/10/-. P & P.
3/6.

CHARLES BRITAIN (RADIO) LTD.
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FERRANTI
VOLTMETERS

N5.
0-300 volts, 25-
100 c/s. Moving
iron, 6in. scale.
Fl. mtg. Her-
metically sealed,
grade IN. Made
1955. BRAND
NEW. Boxed.
79/6, post 3/6.

CRYSTAL CALIBRATOR No. 10
A crystal controlled heterodyne wave -
meter covering 500 KO to 10 Mc/s.
(Harmonics up to 30 Mc/s.) Requires
15 m/a. 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. First class con-
dition, complete with valves, crystal,
instruction manual and circuit. ONLY
59/6. Post 3/6.

CHOKES. Parmeko 5 H. 200 in/amps.,
6/6. HRO chokes, 17 H., 80 m/amps., 7/6.
AR -88 chokes, 15 H., 90 miamps , 816.
Parmeko 8 H., 100 miamps., 7/6. Postage
any type, 1/6.

Q'SER (BC -453)
This Command Receiver covers 190-550
Kc/s.-(I.F. 85 Kc/s.) and is ideal for double
superhet conversion etc. Supplied
BRAND NEW in original cartons, with
all 6 valves and CIRCUIT. 89/6. Post 3/6.

SELENIUM BRIDGE RECTIFIERS.
Funnel cooled. A.C. input 45 v. RMS.
D.C. output 30 v. 10 amps. BRAND
NEW. Boxed. 45/, Post 3/6.

HEAVY DUTY L.T. TRANSFOR-
MERS. (Gresham.) Latest type potted,
oil filled, Pri. 230 v. 50 c/s. Sec. 0-70-75-
80 v. 4 amps. Size 54 x 44 x 64in. high.
Wt. 19 lb. BRAND NEW. 42/6, carr.
Gardner's Transformer. Tapped mains
input. Secondary 12 volts RMS (C.T.). 30
amps. Housed in sheet metal case 94 x

x 64in. high. BRAND NEW. 72/6,
carr. 7/6.

DUAL PURPOSE TRANSFORMERS
Gresham.). Pri. 230/250 v. Secs. 240-

0-240 v. 1.5 amps., 5 v. 12.5 amps., 5 v.
.75 amps. Ideal for ISOLATING TRANS-
ORMER, to obtain TWO 240 v. 360

watt lines. Potted, oil -filled, 7 x 74 x
igh. Wt. 50 lb. BRAND NEW. E3/10/-.

Carr. 10/-.
ADVANCE CONSTANT VOLTAGE
TRANSFORMERS. Input 190-260 v.,
50 c/s. A.C. mains. Output 230 v.
150 watts. E13/10/.. Carr. 5)-.

STANDARD TRANSFORMERS
Vacuum impregnated, interleaved, E.S.
screen, universal mounting. Size 4 x 34 x
21in. ALL BRAND NEW. 18/6 each.
Post 1/6.
Type I. 250-0-250 v. 80 m/a., 6.3 v. 3 A.,
tapped at 4 v. 4 A., 6.3 v. I A. tapped at
4 v. and 5 v. 2 A.
Type 2. As above, but 350-0-350 v.
80 mia.
Type 3. 30 v. 2 A., tapped at 12, 15,
20 and 24 v., to give 3-4-5-6-8-9-10 v.,
etc. Ideal for models, trains, etc.

6 -VOLT VIBRATOR PACKS. HRO
type, 180 v. D.C., 65 miamps. BRAND
NEW. 29/6, post 3/6. Type PU2, 200 v.
D.C. 100 miamps., with OZ4 rectifier.
BRAND NEW. 25/, Post FREE.
CRYSTALS. 200 Kc/s. American GEC,
10/- each. 100 Kc/s. RCA bars, 15/-.

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 miamps.), plus
two 5 v. 3 Amp. rectifier windings.
Total rating 278 VA. Upright mtg.
Wt. 25 lb. Made 1953. BRAND NEW.
Original boxes. 45/-. Carr. 5/-.

INSTRUMENT TRANSFORMERS
230 v. A.C. input. Outputs 0-65-130-195 v
85 miamps., 6.3 v. S amps., 6.3 v. 0.3 amps
Shrouded. Size 34 x 34 x 31in. high. 15/.
post FREE.

AR88D MAINS TRANSFORMERS.
Input 110-240 v. Output 345-0-345 v.
125 mlamps., 6.4 v., 4.5 amps., 5 v. 2 amps.
44x44x54in. high. Wt. 12 lb. Potted.
Tag ends. RCA BRAND NEW. Boxed.
29/6, post 3/6.

MARCONI CR100
Completely overhauled. In perfect working order. LOOK
LIKE NEW. E21.
Later model with Noise Limiter, £25.
Carr. Eng. and Wales 30/-. Send S.A.E. for full details.

RCA AR -88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black crack-
led steel cabinet, size 104 x 114 x 6in. Fitted with rubber
feet and 6ft. lead. Ideal for extension speaker, CRI00, etc.
In original cartons. BRAND NEW. 45/-. Post 3/6.

CRI50 COMMUNICATIONS RECEIVERS
Covers 2-60 Mc/s. in 5 ranges. Double superhet, with 2 EF50
R.F. stages, 500 KO. crystal calibrator H.T. stabiliser, " S
and valve -check meter, audio filter, etc. Variable selectivity,
using TWO double -crystal band-pass filters. External power
supply required, 300 v. D.C. 65 m/Amps, and 6.3 v. 3.7 Amp.
Size and appearance similar to CRI00. In superb condition
and working order, £45. Carr. 30/-.

LOUD HAILER EQUIPMENT
IDEAL FOR CROWD CONTROL. FACTORIES, FETES. ETC. CON-
SISTS OF 4 SPEAKER UNITS AND CONTROL UNIT, COMPLETE
WITH MICROPHONE, HEADPHONES AND SPARES. OPERATES
FROM 12 VOLTS D.C. (ORS VOLTS D.C. WITH SLIGHTLY REDUCED
OUTPUT), CONSUMING ONLY 3 AMPS. OUTPUT POWER S WATTS
ALL TESTED AND WORKING. BUT SLIGHTLY SOILED. A GENUINE
BARGAIN. 24119,6. CARRIAGE 25.6.

MORE METER BARGAINS
Range Type

25 Microamp. D.C. M/C 2/111.
25 Microamp. D.C. M/C 21in.
50 Microamp. D.C. M/C 31in.
60 Microamp. D.C. MIC 21in.

100 Microamp. D.C. M/C 31in.

100 Mleroamp. D.C. M/C 255s.
1 Milliamp. D.C. M/C 361n.
1 Milliamp. D.C. 31in.

200 Milliamp. D.C. M/C 21in.
1 Amp. Thermocouple 21in.
300 Volts A.C. M/I Sin.
300 Volts A.C. Mil 211n.
500 Volts A.C. IDI 2/in.

40 Amperes D.C. M/C 2m,
METER RECTIFIERS. Full waN

Size Price
89113
59/6
7&6
59/6

62/8
42(6
50/-
69,6

Projecting Circular
10/6
6(9

Flush Circular. Made 1955 79/6
Flush Circular 25/-
Flush Circular 25/-
Flush Circular 7,6

.e bridge. BRAND NEW. Salford 1
mA. 8 8, 5 inA. 8'6. STC 2 IDA. 5/6.

Flush Circ. Peale " Rontgens
Proj. Circ. Seale " Rontgens "
Flush Cite. Scale "Tolerance"
Flush Circ. scaled 0-100 v. ..
Flush Circ. Scale 0.6010-1,000

v.
Flush Square
Flush Circular
Flush Squ. Scaled 0-250v.
Flush Circular

MINIATURE 373 IF STRIPS. For FM tuner described in
"Practical Wireless." Complete with 3 of EF9I , 2 of EF92
and I of EB9 I. 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.

IT.C.C. VISCONOL CONDENSERS. 8 mFd. 800 v.
D.C. wkg. at 71 deg. C. CPI52V. Size 3 x If x 5in. high.
BRAND NEW. Boxed 8/6 each post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C. sealed, wire ends, 6700, 2 H/D makes, M 1099 151-
G.E.C. sealed, wire ends, 670(3,4 Ciovers, platinum, M109219/6
G.E.C. sealed, wire ends, 5000(3, 2 C/overs, platinum, M 1052 17/6
Siemens High Speed, I K+ !KO, 1 Clover 10/6

HRO SENIOR RECEIVERS

Complete with ALL NINE general coverage plug-in coilsetr
for 50 Kc/s. to 30 Mc/s. Instruction booklet, and' circuit,
but less external power supply unit. Table models, as new
condition, 21 GNS. Rack mounting, 18 GNS. Packing
and carriage 22/- extra. Send S.A.E. for further details.
HRO POWER PACKS. 115/230 v. A.C. mains input.
Tested, and in good condition. Table or rack, 69)6. Post 4/-.

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2 TEMple Bar 0545
One minute from Leicester Sq. Station (Up Cranbourne St.)
Shop Hours: 9-6 p.m. (9-I p.m. Thursday.) Open all day Saturday

BRAND NEW.

SANGAMO-
WESTON

VOLTMETERS
S61. Dual range
0-5 and 0-100 v.
D.C. FSD I rn/A.
Sin. scale. Recent
manufacture. Ideal
for schools. Com-
plete in super qual-
ity canvas carrying
case, with test
prods and leads

Boxed 27/6. Post 2/6.

ELECTROSTATIC METER Dia. 64 ins.
reads 5-18.5 Kv. Manufactured 1953.
Contained in wooden case 10 x 10 x 9 ins.
high. E9/19/6. Post paid.

SANGAMO - WESTON ANALYSER
E772. A useful multi - range meter.
Thoroughly overhauled and in perfect
working order. For full details see previous
adverts. 0110/-. Carr. 4/6.
AVO LC & R BRIDGES. Capacity
5 pFd to 50 mFd. Resistance 5 ohms to
50 megohms. Inductance can be measured
against external standard. Balance is

indicated on a meter, which can be used as
a valve voltmeter from 0.1 to 15 v. Leakage
test and Power Factor scale. For use on
A.G. mains. Tested and guaranteed.
L13/101-. Post 3/6.

HICKOCK 1-177 VALVE TESTERS.
Checks dynamic mutual conductance,
shorts, emission, gas, and noise. For UX4,
UX5, UX6, UX7, Octal, Loctal, B7G,
and Acorn types. Portable, in wooden
carrying case 154 x 8 x 51in. Wt. 1341b.
BRAND NEW. Complete with instruc-
tion book and valve testing charts. For
117 v. A.C. 10 gns. Carr. 7/6. Matching
auto. transformers for 230 v. A.C. 12/6.

!MARCONI SIGNAL GENERATORS
85 Kc/s. to 25 Mc/s. A.C. mains operation.
In fair condition and good working order.
TFI 44F. E40. TF I 44G. LSO.

RI ISS RECEIVERS. With latest type
super slow-motion drive. In good con-
dition and perfect working order. re-
aligned and air tested. Model " B "
£7/19/6. Model L " (covers trawler
and shipping bands) E12/19/6. Carr.
(either) 10/6. Send S.A.E. for details of
sets and power units, or 1/3 for illustrated
booklet.

SCR522 TRANSMITTER/RECEIVERS.
100-150 Mc/s. Comprises BC624A rec., and
BC625 trans. with valves, and in good
condition. BC624A. less relay 19/6. With
relay. 25/-. BC625 22/6. These two, on
rack 47/6. Carr. 7/6.

MOVING COIL PHONES. Finest
quality Canadian, with chamois ear -muffs
and leather -covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.

VITAVO X PRESSURE UNITS TYPE
N. 20 watts. P.M Heavy duty.
BRAND NEW, boxed. 89:6. Carr. 5/6.

RESISTORS
Morgan " T " (4 watt) and " R " (I watt).
Latest types, all BRAND NEW. 100
assorted, 10/-. Post 1/-.
HEAVY DUTY SLIDER RESISTORS.
1.250 20 A., 12if., post 3/6. ID 12 A., 8/6.
ZENITH ADJUSTABLE 250 4 A., 8/6.
Post 2/6.
PRECISION RESISTORS. I Megohm
1% I watt wire wound. Ex-U.S.A.
BRAND NEW. 10/6 per dozen.

DC/AC 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,
£9/19/6. Carr. 10/6.
24 v. Input 230 v. A.C. 50 c/s. 100 watts
output. In grey metal case. BRAND
NEW. 92/6. Carr. 7/6.

RADIATION METERS. Portable dose -
rate meter, containing modern type
rectangular 50 microAmp meter, CVX494
electrometer valve, tec. BRAND NEW.
In canvas carrying case. £3/19/6. Post 2/6.
For details of other equipment, see our previous
adverts.
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UNIVERSAL AVOMETER MODEL "D"
D.C. A.C. D.C. A.G.
VOLTS VOLTS Current Current
150 my. 7.5 v. 15 ma. 75 ma.
300 my. 15 v. 30 ma. 150 ma.
1.5 v. 75 v. 150 ma. 750 ma.
3 v. 150 v. 300 ma. 1.5 amp.
15 v. 300 v. 1.5 amp. 7.5 amp.
30 v. 600 v. 3 amp. 15 amp.
150 v. 750 v. 15 amp. Re:ist-
300 v. 1,500 v. 30 amp. ante
750 v.
1,500 v. 10,00011

Supplied reconditioned as new, with
internal battery, instructions and
leads 48119/6 each. PIP. 3/6.

FIELD TELEPHONES TYPE F. Generator
bell ringing. Supplied complete with bat-
teries, fully tested, and complete with
wooden carrying case. 59/6 each. P/P. 3/6.

24 AMP. VARIAC TRANSFORMERS. 230 v
input. Variable output 185-250 volts or 185-250
volts input, 230 volts out. 412 10/- each. P/P. 10/-
MUIRHEAD PRECISION STUD
SWITCHES. 4 bank, 4 pole, 24 positions.
New, boxed, 17/6 each, P/P. 1/3.

OSCILLOSCOPES TYPE II. Compact
little 'scope utilizing 3in. CRT with all
standard controls, switched time base, etc.
200/250 volts A.C. operation. Not brand new
but in good condition, fully checked. These
require no modification. ES/19/6 each.
P/P. 7/6.

E.M.I. POTTED MIC. INPUT TRANSFOR
MERS. High quality, 50 I ratio, 4/6 each
P/P. 9d.
LEACH 12 VOLT AERIAL CHANGE-
OVER RELAYS. Double pole, 7/6 each. P/P. 9d.
AMERICAN H.T. BATTERIES. Tapped
90 v., 67/ v., 45 v., 22/ v. New, 5/. each. P/P.
2/-.

8 RANGE SUB -STANDARD D.C. AM-
METERS. Ranges. 1.5 3, 7, 15, 30, 60, 300
and 450 amps. 8in. mirror scale. Meter
housed in polished teak case. Supplied
complete with all shunts and leather carrying
case. OS each. P/P. 7/6.

1,000 WATT MAINS ISOLATION TRANS
FORMERS. 230 to 230 volts. Heavy duty, ex
Admiralty. New boxed, ES each. P/P. 10/-.
750 WATT AUTO TRANSFORMERS.
Tapped from 110 to 230 volts. Fine heavy duty
type, 69/6 each. P/P. 5/-.
DEAF -AID EAR -PIECES. 250 ohm imp
4/6; 1,000 ohm imp. 7/6. P/P. 6d.

R.C.A. PLATE TRANSFORMERS. Input
200/250 volts 50 cycles. Output 2,000/1,500/0/
1,50012,000 volts 500 m/a. Supplied brand
new in transit cases, E6/10/- each. P/P. 10/-,

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

3-34 LISLE STREET, LONDON, W.C.2

WESTON

R.1155 RECEIVERS MODEL B. Perfect
working order, fully tested, L7/19/6 each.
P/P. 7/6. Combined power pack and output
stage, 85/- extra.

MODEL 772 TESTMETER

AR.88 WAVE CHANGE SWITCH ASSEM
BLY. Brand new with screens. 17/6 each
P.P. 2'6.
R.I155 N TYPE DRIVES. Improved geared
version new, 12/6 each. P/P. 1/6.

POST OFFICE TELEPHONE HAND-
SETS. Std. type, new boxed, 12/6 each. P/P.
1/6.

METER BARGAINS
2.5 microamp D.C. MIC flush rd. 241n
25 miereamp. D.C. MX. pm,. rd. 251n
50/0150 microamp D.C.TM/C.. flush rd. 3f In
50 microamp. D.C. M/C. prof. rd. 241n
100 microamp. D.C. M'C. flush rd. 3f in
60010,500 mieroamp. D.C. Pd/C. peel. O. 2f In.
1 milliamp. D.C. M/C. flush sq. Sin.
1 milliamp. D.C. 51/C. flush rd. 241n
1 milliamp. D.C. Pd/C. flush rd. 31in
1 milliamp. D.C. MM., flush eq. 4in
200 milliamp D.C. Pd/C. flush rd. 211n
30 ann. D.C. M/C. flush rd. 21In
16 volt D.C. M/C. flush rd. 1 in
120 volt D.C. M/C. flush rd. 3101
300 volt A.C. MIL flush rd. 21in
300 volt A.C. M/C. rect. flush rd. nin
200 volt A.C. MIL flush N. 240s

69/6
59/6
79/6
496
82/6
19,6
22 6
25/-
50'-
69/6
9,6
9/6

30/8
32/6
25-
25/-
25/-

CR.I00 SPARES KIT. Contains 15 valves
esistors, pots, condensers, output trans., etc

All brand new, 59/6. P/P. 3/6.
DYNAMO EXPLODER UNITS. For deto-
nating explosive charges. Hand generator opera-
tion. Brand new 29/6 each. P/P. 3/6. Hide leather
cases 19/6 extra.

MARCONI TF.428 B/I VALVE VOLT-
METERS. 5 ranges A.C. and D.C. 1.5, 5,
15, 50 and 150 volts. Operation 200/250 volts
A.C. Supplied brand new complete with
internal HF probe. £17/I0/- each. P/P. 10/-.

EX -ADMIRALTY 12 VOLT D.C. MOBILE
AMPLIFIERS. Std. mic. or gram. input.
Push pull 10 watt, output matched to 3 or 15

ohms. Good working order. E8/19/6 each. P/P.
6/6.

G.E.C. SELECTEST MULTI -RANGE
TESTMETERS

D.C. A.G. D.C. A.C.
Volts. Volts. Current Current
150 my. 7.5 v 15 ma. 75 ma.
300 my. 15 v. 30 ma. 150 ma.
1.5 v. 75 v. 150 ma. 750 ma.
3 v. 150 v. 300 ma. 1.5 amp.
15 v. 300 v 1.5 amp. 7.5 amp.
30 v. 600 v, 3 amp. 15 amp.
150 v. 750 v. 15 amp. Resistance
300 v. 1,500 v. 30 amp, I K. ohm
750 v. 10 K. ohm
1,500 v.
Incorporated overload trip and special
safety interlocking switches. Supplied
in perfect condition with leads and battery
at 47/10/- each, P/P. 3/6.

A.C. VOLTS
2.5 v.
10 v.
50 v.
250 v.
1,000 v.
D.C. VOLTS
2.5 v.
10 v.
50 v.
250 v.
1,000 v.

D.C.
CURRENT
100 micro/a
I ma.
10 ma.
50 ma.
100 ma.
500 ma.
OUTPUT
METER

A.C. CUR-
RENT
500 ma.

I amp.
5 amp.
RESIST-
ANCE
100 ohms
1,000 ohms
100k. ohms
10 megohms

Supplied in perfect working order complete
with internal batteries. E7/10,-. PIP. 4/-.

MARCONI TF-373 IMPEDANCE
BRIDGE. Reconditioned to maker's zpeci-
fication. 1,000 c/s. Ranges: 100 henry; 100
mfd.; I megohm; 100 Q. 200/250 volts
A.C. operation. 435 each.

CRYSTAL MICROPHONE INSERTS, 4/6
each. P/P. 6d.

MARCONI STANDARD SIGNAL GEN-
ERATOR TF-144G. 85 Kc/s. to 25 Mc/s.
Output I microvolt to I volt. 200/250 volts
A.C. operation. Reconditioned to maker's
specification. 455 each.

UNIVERSAL AVO METERS MODEL 7
Reconditioned perfect order, 412/1916 each.
P/P. 3/6.

FURZEHILL BEAT FREQUENCY AUD-
IO OSCILLATORS. Frequency range
0-10,000 c.p.s. Output 10 or 600 ohms.
Separate 50 c.o.s. check. Set zero control.
200/250 volt A.C. operation. Supplied in
perfect working order. E9/19/6 each. P/P.
10/-.

CV.967 I IN. CR. TUBES. 4 volt heater suitable
for 'scope, new. 19/6 each. P/P. 1/6.

230 VOLT A.G. MOTORS. ideal for fan or
blower. 15/6 each. P/P. 1/3.
R.I294 V.H.F. COMMUNICATION RE-
CEIVERS. 500 to 3,000 me/s. Perfect condition
with handbook. 425. P/P. 10/-.

MARCONI TF-329 " METERS'
Range 0 to 500 Q. Frequency 50 kc/s. to
50 mcls. Re -conditioned to maker's speci-
fication. 200,250 volts A.C. operation.
E65 each.

GRESHAM POTTED L.T. TRANSFOR-
MERS. 230 volts input. Secondary tapped 70,
75 and 80 volts 4 amps. New boxed, 42/6 each.
P/P. 3/6.
FERRANTI FILAMENT TRANSFORMERS.
Two types, both 200/250 volt input. Type I:
6.3 volt CT. 5.6 amp., 6.3 volt CT. 4.8 amp.,
6.3 volt CT.. I amp., 1916. Type 2: 6.3 volt CT.
3.3 amp., 6.3 volt CT. I amp., 6.3 volt CT. .9
amp., 6.3 volt CT. .6 amp. 15/6. P/P. 2/.., both
types.

AMERICAN MULTI -RANGE TESTMETERS
1,000 ohms per volt, 400
microamp basic movement.
A.C. VOLTS D.C. VOLTS
2.5 v. 2.5 v.
10 v 10 v.
50 v. 50 v.
250 v. 250 v.
1,000 v. 1,000 v.
5,000 v. 5,000 v.
D.C. CURRENT RESIST'CE
I ma. 500 ohms
10 ma. 100 k. ohms
100 ma 1 megohm
I amp. DECIBELS

-10 to +69
ALL BRAND NEW. COMPLETE WITH INTERNAL BATTERY
TEST PRODS AND INSTRUCTIONS. £3/19/6 EACH. P/P. 3;-
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UNREPEATABLE OFFER
DUE TO LARGE PURCHASE

FROM GOVERNMENT

COSSOR 339
DOUBLE BEAM

OSCILLOSCOPES
PERFECT WORKING CONDITION

WITH HANDBOOK

ONLY £15 EACH
Carriage I0/- extra.

MARCONI TYPE TF-340 OUTPUT
POWER METERS. Meter calibration 50
MW/17DB F.S.D. Meter multipliers, 0.1-1-
10-100. Impedance values, 25-30-40-50-60-
80-100-125-150-200 ohms. Impedance multi-
pliers, 0.1-1-10-100. Perfect condition.
L9/19/6 each. 7/6 carriage.

SURPLUS HEADPHONES. R.C.A. chamois
paddec., moving coil, fitted jack plug, 19/6 pr
P/P. 1/6. AMERICAN HS.30 super light weight
50 ohms, 15/- pr. P/P. 1/6. 4,000 ohms light duty
12/6. P/P. 1/6.

DON MK. V FIELD TELEPHONES.
Ideal for all inter -communication. Buzzer
calling. Supplied fully tested complete with
batteries and instructions. 39/6 each. P/P.
3/6 each.

PARMEKO TABLE TOP TRANSFORMERS
nput 230 volts. Output 620/550/375/0/375/550

620 volts 250 m/a. Also 2-5 volt 3 amp. windings
Size 61 x 6f x 54in. New, boxed at 45/- each
P/P. 5/-.
24 VOLT ROTARY CONVERTERS. Inpu
24 volt D.C. Output 230 volts A.C. 50 cycles
100 watts. Housed in metal case with inlet
outlet plugs. Brand new. 92/6 each. P/P. 7/6

VORTEXION PORTABLE AMPLIFIERS
Operation from 200/250 volts A.G. or 12

volts D.C. Separate inputs for microphone
or gram. Push-pull 10 watt output matched
to 7.5, 15, 250 or 500 ohms. Incorporate
volume control and full switch tone control.
Not brand new but good working order.
10 guineas each. P/P. 6/-.

PORTABLE PRECISION

VOLTMETERS

Brand new and boxed instruments
by famous manufacturer. Housed in
polished teak case. Moving iron
movement reading A.G. or D.C.
volts on 2 ranges. 0-160 v. and 0-320 v.
Bin. mirror scale. Accuracy within
2". Supplied at a fraction of original
cost. Only L5/19/6 each. P/P. 3/6.

CRYSTAL CALIBRATORS NO. 10.

Range 500 Kc/s. to 30 Mc/s. Compact size,
7 x 74 x 4in. Utilise 2-IT4, IRS and CV286
valves and 5)0 Kc/s. crystal. Supplied in
perfect condition with instructional hand-
book. 59/6 each. P/P. 3/6.

MARCONI TF868 UNIVERSAL IMPE
DANCE BRIDGES. Ranges I pf-I00 mfd.
.10-10 megohm, 200-250 v. A.G. Perfect as new
L65 each.

PARMEKO TRANSFORMER. Input 230 volts.
Output 350/0/350 volts 150 m/a. 6.3 volts 3.5 amp.
5 volts 4 amp. New, boxed, 32/6 each. P/P. 2/6.

PHOTO VOLTAGE AMPLIFIERS. These
special instruments incorporate a I microamp
mirror galvanometer and a double selenium
photo -electric cell. Housed in aluminium case
complete with 12 volt lamp and housing. Brand
new. L9/19/6 each. P/P. 7/6.

MINE DETECTORS No 4a
Complete equipment comprises Search Head,
Amplifier Headset, Control Box, Telescopic
Rods for Search Head, Search Head Test Unit -
and Test Depth Measure and Haversack.
Operation is from a standard 60 v./1.5 v. combined
dry battery. The unit will detect ferrous or non-
ferrous metals to a depth of 24in. giving maximum
signal but can be used at greater depths giving lower
output. Ideal for tracing underground pipes or cables
and any hidden metallic objects.
Complete equipment supplied brand new in original
transit cases complete with circuit and operating
instructions.

PRICE

99'6 EACH

Carriage 10/6

dfidil At,

MARCONI TF-517 SIG
NAL GENERATORS.
10-18 Mc/s.; 33-58 Mc/s;
150-300 Mc/s. 200/250 volts
operation. 65/. each for
callers only.

6 VOLT VIBRATOR
PACKS. Output 120
volts 30 m/a. Fully
smoothed. New, boxed
12/6 each. P/P. 2/-.

POTTED TRANSFOR-
MER. Primary 230 volts.
Secondary 350/310/0/310/
350 volts. 220 m/a. 6.3
volts 13 amps., 5 volts
3 amps. 49/6 each. P/P.
3/-.

HOOVER ROTARY
TRANSFORMERS. Min-
iature type. 12 volt D.C.
Inpu . Output 310 volts
30 m/a. New, boxed 12/6
each. P/P. 1/3.

12 VOLT ROTARY CONVERTERS.
Input 12 volt D.C. Output 230 volt A.C.
ISO watts, 50 cycles. Housed in wooden
case and fitted with voltage control slider
resistance, switch, plugs and A.C. mains
voltage output check meter. Supplied
in perfect condition fully tested, £9/19/6,
each. P/P. 10/-.

MARCONI TF4I0c VIDEO OSCILLATORS
Ranges 20 cis -30,000 c/s, 30 Kc/s-5Mc/s. Variable
attenuator. 200/250 v. A.C.
AVO POWER PACKS. 230 volts input.
Output 674 volts, 5 m/a. and 1.5 volts 250 m/a.
Fully smoothed. New, boxed 19/6 each. P/P. 2/6.

FIELD TELEPHONES TYPE L. Generator
bell ringing, light and very portable. Sup-
plied complete with batteries. Fully tested.
As new, 59/6 each. P/P. 3/-.

POST OFFICE JUMPER LEADS. 4ft.,
fitted with two std. jack plugs. 3/- each. P/P. 9d.
Standard jack sockets 9d. each.
SOUND POWERED TELEPHONE HAND-
SETS. No batteries required to use. Ideal for
inter-com. New boxed 15/- each. P/P. 1/6.

BATTERY CHARGING OR MODEL
RECTIFIERS AND TRANSFORMERS.
Rectifiers. All full wave and bridged. 12/18
volt 1.5 amp., 4/3; 12/18 volt 2,5 amp. 6/9;
12/18 volt 4 amp. 9/9; 12/18 volt 6 amp.
18/6; 24/30 volt I amp. 12/6; 24/30 volt 4 amp.
22/6; 24/30 volt 15 amp. 62/6.
Transformers. All primaries tapped 200/250
volts. 3.5, 9 or 17 volt I amp. 9/9; 3.5, 9 or
17 volt 2 amp. 14/3; 3.5 9 or 17 volt 4 amp.
16/6; 9 or 17 volt 6 amp. 26/-; 3, 4, 5, 6, 8,
10, 12, 15, 18, 20, 24 or 30 volt 2 amp. 18/6.
Please add postage.

EDDYSTONE MAINS POWER PACKS.
200/250 volts input. Output 175 volts 60 m/a
and 12 volts 2.5 amps. Double choke and
condenser smoothed, 5Z4 rectifier. Supplied
new and unused only 22/6 each. P/P. 3/6.

ROTARY TRANSFORMERS. Two models
either 6 or 12 volt input D.C. Output 250 volt
80 m/a. 22/6 each. P/P. 2/6.

SPECIAL OFFER OF P.V.C. RECORD-
ING TAPE. Brand new, boxed on 7in.
universal spools. 600ft. std., 12!-; 1,200ft. std.,
19/6; 1,800ft. long play, 30/-. P/P. 1/-.

BRAND NEW R.C.A.
EXTENSION

LOUDSPEAKERS
8in., 3 ohm Quality Speaker mounted in
attractive black crackle case to match AR88
Receivers, etc.

45/. each. P/P. 3/6.

_

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables SMITHEX LESQUARE

LISLE STREET, LONDON, W.C.2
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R.S.C. HI-FI TAPE RECORDER KIT
Build a high quality recorder
In the 170 class for only 29 2 "
INCORPORATING THE LATEST MK. IV COLLARO TAPE TRANSCRIPTOR.

THE LINEAR LT45 HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
7 < 9in. LOUDSPEAKER, Reel of Best Quality TAPE. Spare Tape Spool, a

Portable Cabinet, size approx. 18 x 13 x Sin., finished in veneered walnut
or sapele, and connection diagram for wiring amplifier to transcriptor.

FEATURES INCLUDE

* 3 SPEEDS. * FREQUENCY RESPONSE 50-11.000 cps. * SWITCHED
NEGATIVE FEEDBACK EQUALIZATION FOR EACH SPEED. * OUTPUT
4 WATTS. * MAGIC EYE RECORDING LEVEL INDICATOR. * TWIN
TRACK OPERATION. Both bottom and top tracks can be recorded or played
back without removing tape. * INSTANTANEOUS CHANGES can be made
from one track to another. Fast rewind in either direction. * TAFE MEASUR-
ING AND CALIBRATING DEVICE. * TP.KES FULL 7in. DIAMETER REELS

OF TAPE. * NEGLIGIBLE HUM. * ENTIRELY EFFECTIVE ERASURE.
roll descriptive leaflet supplied on receipt of S.A.E.

OR DEPOSIT 3 ONB. and
19 monthly Pal men a of 53/9.
Cash price is settled In 9 months.

HI-FI 10 WATT AMPLIFIERS
BRAND NEW
BUT IN SLItiHTLY
SOILED CONDITION

£5-15-9
Carr.

A REMARKABLE OPPORTUNITY
Ruh -pull output. Latest high efliciency Mallard valves.
Dual separately controlled inputs for mike and gram.
Separate base and treble controls. High sensitivity. Output
for 15 ohm loudspeaker. Guaranteed, tested, and in
perfect working order.

VALVES! auteedlgrauanrge
taet dretally competitive mice,.

REPANCO CONSTRUCTIONAL ENVELOPES AND COM-
PONENTS ALWAYS IN STOCK

All parts for: One Transistor Receiver 251-; Two Transistor
Receiver 42f-: 3 Dee 3 Transistor Receiver 2319/6;
Mini 7 Seven Transistor Pocket Portable Receiver 29/19/6;
H iJor 7 Seven Transistor Portable Receiver 15 Su.
Only Mallard, Ediewan. or Brinier Transistors supplied
for Mini 7 and Major 7 Receivers.
Construetional Envelopes. 3 Dee 9d., Mini 3 Pocket Port -
.0,1e 1,3, Mini 7 1/8. Ntalor 7 1'6.

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.
I= rectifier. Foe
inclusion in cabinet
illustrated or wal
nut veneered type.
It employs valves
6K7, SP61. 6F6
and is specia

designed for simplicity in wiring. Peneitivity and
gustilyity

are well op to standard. Point -to -Point wiring diagram.
Instructions and parte list 3 /9. This receiver can be built
for a maximum of 24/19/8 Including cabinet. Available
in brown or cream bakelite or veneered walnut.

BATTERY TO MAINS CONVERSION
Type BM1. An all dry battery eliminator. Size 51 x 41 x tin. approx. Com-
pletely replaces batteries supply 1.4 v. and 110 v. where A.C. mains 200-950 v.
50 c/a la available. Suitble for all batten, Portably ,e0vive" requiring 1.4 1.
and BO v. This includea latest low constunption types Complete kit with dia
gram 39/9 or ready for .e 48/9.
Type BM2. Size 8 x 51 X Skin. Supplies 120 v. 90 v. and 00 v., 40 mA. and
2 v. 0.4 a. to I amp.. fully smoothed. THEREBY COMPLETELY REPLACING
BOTH H.T. BATTRIRDIS AND H.T 2 v. ACCUMULATORS when connected
to A.C. mains supply 201i.250 v. 50 c/s. SUITABLE FOR ALL BATTERY
RECEIVERS normally using 2 v. accumulator.
Complete kit with diagrams and instructions. 49/9 or ready for use 59/8.

UNITS

PHILIPS CONCENTRIC (Dual Cone) P.M. SPEAKERS
10 M. Diameter. 29/9

R.S.C. TR2 PORTABLE TAPE RECORDER
A fully assembled unit housed in
attractive two tone rexine covered
portable cabinet.

* Single Speed afin. per sec.
* Negative Feedback Tone Con-

pensation.
* Excellent Frequency Response.
* Takes 51in. Tape Reel.
* Fast rewind.
* Magic Eye Recording Level Indi-

cator.

Complete with Reel Carr.
of best quality 10/6
Tape, Spare Spool, VEINS.
and Microphone.
H.P. TERMS, DEPOSIT 2 Gns.
and 12 monthly payments of 33/6.* Twin Track.
* Automatic Erasing,
* High Sensitivity.
* High Flux 7 x 4in. P.M. Speaker.
* Output 3 watts.
* For 230/250 v. 50 c.p.s. A.C. mains.

ACOS HI-FI
CRYSTAL 'MIKES'
33-1 band or Desk

35/9typeWed)
39-1 Stick type

L rnesd)39/6 (5
Limited number.

EXTENSION

SPEAKERS
Limited number in hand-
some walnut veneered cab-
inets. 2-3 ohms speech
coils, Skin. 29/9. 8in. 35/9.
10in. 58/9.

DRY SHAVERS. Brand new in carrying case.
Operation from 3 U2 batteries, fitted in case. Just
the thing for travel. Only 69/8 (approx. half
price).

RECORDING TAPE. GEVASONOR Best quality
Sin. 600ft. 15/11. L.P. 5in. 850ft. reels 22/8. 7in.
1,700ft. reels 35/,
Less than wholesale price.

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. Controls are Tuning, W. L.T. and Vol. Output
will load moat Amplifiers requiring 500 mV. Input depending
on Ae. location. Only 260 v. 15 mA. H.T. and L.T. of 6.3
v. 1 amp. required from amplifier. Size of unit approx.
9-6-7in. high. Send S.A.E. for illustrated leaflet. Total
building coat is 24/18).. Point -to -Point wiring diagrams
and instructions 26.

GARRARD BATTERY OPERATED RECORD
PLAYING UNITS. Complete with Pick-up to
take 45 r.p.m. records. Used by leading manu-
facturers in Transistorised Record Players.
Require 6 v. battery. Only 13/I9/6. Carr. 3/8.

PORTABLE CABINET
Two Tone Rexine with ail cut outs to take above unit, am-
idifi 4' and speaker. 29/6.

B.S.R. MONARCH AUTO -CHANGERS
rope CAR, 4 speed. T/O Plea -up with sapphire stylus
87'19/8. Car, 4/0.
Coll.tro AC4,564 4.speed single player. with h1-11 ttumover
nrystal pick-up head 28/12/8. Can, 4/6.

R.S.C. Al2 STEREO
AMPLIFIER KIT

A complete kit of parts to
construct a good quality

+ 3 watt (total 6 watt)
stereo amplifier providing (`sit. and packing 716,
really life -like reprodeution. Suitable for use with all
stem, 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. mains
Astonishing value.

£3-19-6

W.B. "STENTORIAN " HIGH FIDELITY P.M.
SPEAKERS

HF1012, 10 watts 15 ohms (or 3 ohm) speech
coil. Where a really good quality speaker at a
low price is required, we highly recommend this
unit with an amazing performance. 14/10/9.
Please state whether 3 ohm or 15 ohm required.

AM/FM RADIOGRAM CHASSIS, HIGH QUALITY
PUSH-PULL. 6-8 WATT OUTPUT. Current
manufacture. '12 months guarantee. For 200-250v
mains. Covers L. and M. wavebands plus F.M.
Includes 8 latest type miniature B.V.A. valves.
Only 22 gas. plus 7/6 carr. Or deposit 22/12/ -
and 9 monthly payments of 82/12/-.

WILL 4 -speed Single Players with hi-fi T/O crystal pick-up
head for Stereo and Monaural 26/19/9. Can. 5/6.

GARRARD 4 -SPEED AUTO -CHANGERS
Type RC, 12011. Limited number of 39/1916 (approx. half
price). Cart. 5/6. Brand new.

R.S.C. TRANSFORMERS
FULLY GUARANTEED

INTERLEAVED AND IMPREGNATED

MAINS TRANSFORMERS
Primaries 200-230-250 v. 50 c/a.

FULLY SHROUDED UPRIGHT MOUNTINL
230-0-250 v. 60 mA., 6.3 v. 2 a.. 5 v. 2 a. 17/8
150.0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 25/9
300-0-300 v. 100 anA., 6.3 v. 4 a., 5 v. 3 a 25/9
350-0,350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 25,9
300-0-300 v. 130 mA., 6.3 v. 4 a., c.t., 6.9 v. 1 a

suitable for :Mallard 510 Amplifier 33.9
350-0-350 v. 150 ma., 6.3 v. 4 a., 5 v. 3 a. 83/9
495-0-425 v. 200 mA. 6.3 v. 4 a.. c.t. 5 v. 3 s . 4919
TOP SHROUDED DROP -THROUGH TYPE
340-0-260 v. 70 mA.. 6.3 v. 2 a., 5 v. 2 a. 16'9
:150-0-350 80 rot., 6.3 v. 2 a.. 5 v. 2 a. 16/9
150-0-250 v. 100 mA., 6.3 v 4 a., 5 v. 3 a. 23,9
300.0-300 v. 100 inA., 6.3 v. 4 a., 5 v 3 a. 23/9
350-0-350 v. 100 met.. 6.3 v. 4 a., 5 v. 3 a. 23/9
350.0-350 v 150 mA.. 6.3 v. 4 a.. 5 v. 3 a. 29/9
ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/a.
120 v. 40 mA., 5-045 v. 1 a. 14/9
90 v. 15 mA., 6-0-6 v. 250 mA. 9/11
FILAMENT TRANSFORMERS
Primaries 200-250 v. 80 cle.
1.3 v. 1.5 a 5/9 12 v. 1 a. 719

8.3 v. 2 a. 7/6 6.3 v. 3 a. 8/11
0-4-6.3 v. 2 a. 719 6.3 v. 6 a. 17/6
OUTPUT TRANSFORMERS
Widget Battery Pentode 66 : 1 for 384, etc. 8/9
Small Pentode 5,0000 to 3 o 3/9
StandIrd Pentode 5,000 0 to 9 0 5/9
Standard Pentode 8.000 Cl to 3 0 5/9
Push-pull 8 watts 6V6 to 3 ohms 8/9
Push -pall 8 watts EI.84s to 15 ohms 8'9
Push-pull 1042 watts to match 6V6 to 3-5-8 or 15 0 1719

Push-pull Ultra Linear for Mallard 510 27/9
Push-pull 13-18 watts, sectionally wound, 6L6,

Pach.pull ELSI to 3 or 15 ohms

KT66, etc., or 3 or 15 ohms 23)9
Push-pull 20 watt high -quality sectionally wound,

17/9

Push-pull 10-13 watts 0V8 to 3 a or 15 0 18/9

81,6, KT66, etc. to 3 or 15 0 47/9
SMOOTHING CHOKES
250 mA., 5 H., 1010 11/9 80 MA.. 10 H.. 3500 2/6
150 mA. 7-10H. 250 0 11/9 60 mA., 10 H.. 400 0 4111
100 mA., 10 H.. 200 0 8/9 1 amp. 0.5 0 LT type OM

A.M./F.M. RADIOGRAM CHASSIS
A 6 valve unit by a leading manufacturer. Covers
L. and M. wavebands plus V.H.F/F.M. Excellent
quality output. High sensitivity. Built in Ferrite
aerial. For 200-250v. A.C. mains. 12 months
guarantee. Only 13 GU. Carr. to/ -

Or deposit 46/- and 12 monthly payments of 22/8.
A beautifully designed and finished walnut veneered table
cabinet made to suit the chars& can be supplied for only 859,
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30 WATT AMPLIFIER
R.S.C. A.10 ULTRA LINEAR
HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING SIX
VALVES. EF86,
EF86, ECC83, 807,
807, GZ34. Tone
Control Pre -Amp.
stages are incorpor-
ated. Sensitivity ie
extremely high.
Only 12 millivolts
minimum input is
required for full
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
OR PICK-UP. Separate
Baal and Treble controls
give both " lift and " cut -
with ample tone correction
for long playing records. An extra
input with associated vol. centre
is provided so the,. .wo separate
inputs such as ' mike and
gram. etc., etc., can be einiuitaneously applied for ranting purpose. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 800 v. 20 mA. and 8.3 v. 1.5 A. FOR A
RADIO FEEDER UNIT. Price in kit form with easy -to -follow wiring diagrams.

ONLY 11 Gns. ON ASSEMBLED UNITS. DEPOSIT 24/9 and 12 monthly
Or Factory built with 12 months' guarantee 213/194. TERMS

Carr 10/..
payments of 24/9.

Cover as illustrated Type 807 output valves are used with High Quality Sectionally
18/9 extra. wound output transformer specially designed for Ultra 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 cies. Tone Controls ± 12 D.B. at 50 Ws. ± 12 D.B. to - 6 D.B.
a' 12,000 cies., hum and ulnae 70 D.B. down. Good quality reliable components used.
Chassis finish blue hammer. Overall size 12 x 9 x Yin. approx. Power consumption 150
watts. For A.C. mains 200.250 v. 50 chi. Outputs for 3 and 15 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.. eta. We can supply Microphones, Speakers, etc., at keen cash pnces or on terms with
amplifiers. EXPORT ENQUIRIES INVITED.

LINEAR " DIATONIC" 10 WATT HIGH FIDELITY AMPLIFIER. A compact settee-
, ively finished unit. 12 gnu. Cash. Send S.A.E. for leaflet. H.P Terme. Dep. 22/3 and
welve monthly payments of 22/3.

LINEAR LI/10 10 WATT HIGH FIDELITY AMPLIFIER, with 3 position equalisation
switch. 13 Oslo.

LINEAR L5/5 HIGH QUALITY STEREO AMPLIFIER. Total output 10 watts. Hand.
.0me Perspex Facial Plate. All controls ganged. Only 11 G1111.

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. Suitable for use with any
record playing unit and moat microphones. Negative feedback 12 D.E. Bass and Treble
iontrola For A.C. maims input of 200-250 v. 50 c.p.a. Output for 2/3 ohm speaker. Three
miniature Mullard valves. Size only 6 x 5 x 511n. high. Chassis fully isolated from mains.
Guaranteed 12 months. Only ,CM/19/6 Or Deposit 22/- and 5 monthly payments
of 22/-. Send S.A.E. for leaflet. .4.0

L83 MINIATURE 3 WATT GRAM AMPLIFIER
For 200-250 v. 50 c.o... A.C. mains. Overall sloe only 6-1- x 4} x 2Xin. 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 57/3.

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER. Spec, exactly as A5 below with exception
of output wattage. Complete kit of parts, diagrams and instructions 2315/... ca.. 3/6.

R.S.C. A5 4-5 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 me with the latest high-
fidelity pick-up beads in addition to all other types of pick-ups and practically all mikes.
Separate Bass 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 ie 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
pm -amplifier. For A.C. mains input of 200-260 v.
50 o/s. Output for 2-3 ohm speaker. Chassis is not
alive. Kit is complete in every detail and includes
fully punched chassis (with baseplate) with the blue
hammer finish, and point-to-point wiring diagrams
and Instructions. Exceptional value at only 24115/-
or assembled ready for use 25/- extra, plus 3/6 car-
riage. Or Deposit 221. and live monthly Payment. of
22/- for assembled unit.

P.M. SPEAKERS. 2-3 ohm perdio 21/0. Sin. Goodman. 17/9. 7 x 4in. R.A. Ellip-
tical 19/1. 6}n. Rola 19/9. Sin. Rola 19/9. 8in. Goodumns 21/9. 8 x bin. Elac with
high flux magnet 25/9. 10in. RA. 28/9. 10 x gin. Eufptieal Goodmans 29/9. 12in.
R.A. 29/11. 12in. R.A. 3 or 15 ohms. 10 watts 12.000 lines, 59/8.

TWEETERS. Cu. Plessey, 3 ohms, 18/9 -
RA. 15 ohm 25)9
COLLAR() CONQUEST 4 -SPEED AUTO -
CHANGERS. With studio pick-up with
turnover head. BRAND NEW. Cartoned
latest model. For 200-250 v. A.C. mains.
27/1918. Carr. 4.B.

ACOS Crystal Microphone Inserts. Brand
new. Only 5/11 ea. Es. Equip. 4/11 ea.
ACOS HOP59 Hl-Fi Crystal Cartridges.
(Turnover type, with sapphire stylus.)
Standard replacement for Garrard and
Collar°. Only 19/9. Ful-fi 19/9.
Garrard OC2 19/9 -

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE All

PUSH-PULL
ULTRA LINEAR

OUTPUT
"BUILT-IN"

TONE CONTROL
PRE -AMP
STAGES

Two input sockets with associ-
ated controls allow mixing
of " mike - and gram. as in
A10. Rigs sensitivity. Includes
o valves, ECC83, ECCS3,
EL84. EL84 5Y3. High Quality sectionally wound output transformer specially designed
to, Ultra Linear operation and reliable small condenser of current manufacture IN-
DIVIDUAL CONTROLS FOR BASS AND TREBLE " Lift" and Cut." Frequency
response ± 3 D.B. 30.30.000 acs. 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 design's.
For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS mcb as
STRING BASS, GUITARS, etc OUTPUT SOCKET wits plug provides 300 v 30 mA and
6.3 v. 1.5 a. For imppi of a RADIO FEEDER UNIT, Size approx 12-9-7in. For A.C.
mains 200-250 v. 60 cies. Output for 3 and 15 ohms speakers. Kit is complete to last nut.
Chassis is fully punched Fain instructions and point-to-point warms

tins.diagrams supplied. (Or factors built 451- extra.) Only
Carr.

If required louvred metal cover with 2 carrying handles can be summed to 18-9. PERIL
ON ASSEMBLED UNITS. DEPOSIT 18/9, and 12 monthly payments o 18/9 Send
S.A.E. for illustrated leaflet detailing Readv-to-assemble Cabinets, Speakers. aficroohones
etc.. with cash and credit terms

R.S.C. PORTABLE GUITAR AMPLIFIERS
JUNIOR 5 WATT High Quality Output. separate
Bees and Treble "cut' and " boost ' 2ontrols
Sensitivity 15 my. High Flux Sm. I/speaker. Input
sockets for Radio/Tape or Gram Pick-up and Milt,
'Instrument Pick-up Handsome strongly made
e,binet (size approx 14 x 14 x 71n.). Finished in
satin walnut and fitted carrying handle.faiiain Car, 7/6. Or Deposit £1 and nine

/ vi so monthly payments 21.
Send S.A.E. for leaflet.

SENIOR 10 WATTS. High Fidelity Poilh-Pul
output. Separate Baas and Treble cut - and
" boost " controls. Twin senarateri 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 a 7 x 4in. elliptical for
Treble. Cabinet is well made and finished satin

walnut. Size approx. 18 x 18 x 8in. 15 Ons. Pius 10/- :arr. H.P. TERMS. DEPOSIT
28,0 and 12 monthly payments 26/0. Both models for 200-250 v. A.C. mains.

STAAB. GALAXY 4 -SPEED MIXER AUTO -CHANGERS. Brand New, careened. Turnove
sapphire styli. Many exclusive features. Unique design motor virtually free from rumble
For 200-250 v. A.C. mains. Limited number tested and guaranteed 25110/8. Carr 4/6.

PORTABLE CABINETS
For Record Players or Tape Recorders. Rexme
covered. Wide selection of attractive designs
and nolour combinations.

PRICES FROM 15/9

12in. 10 WATT HIGH QUALITY
LOUDSPEAKER IN

POLISHED WALNUT FINISHED
CABINET

Gauss 12,000 lines. Speech coil 3 ohms or 15
ohms. Only 24/19/8. Carr. 5/,
Terme: Deposit 11/- and 9 monthly payments of 11/-.
12in. 20 WATT 15,000 line (/speakers 15 ohms, in Cabinet finished as above. Size 18 x
18 x 8in. 27/19/8 or Deposit 13/10 and 12 monthly payments 13/10-

PORTABLE CABINETS. Attractive design,
Two-tone rexine covered. Will take Collard.
B.S.R., Garrard or Stoat Auto -Changer
amplifier and 7in. x 4in. or 5m. speaker.
Slightly soiled. Only 40/6.

ACOs HIGH FIDELITY PICK-UPS.
GP54 with HOP59/52 Cartridge. Turn-
over sapphire Styli, cream finials. Limited
number at approx. half pnce. Only 29/11.

SPECIAL OFFER
Above cabinet Maar Changer,
Gram amplifier, and Sin. or
Sin. x 4in. speaker 28/10/8.
Cart. 101-. Or with Collars
Conquest changer in lieu of
Stem, 12 Gas. Carr. 10/-

UthisOkt VILE. N.M. RADIO REC:TVER KITS Brand New Boxed with valves, printed circuit and 10 x Sin. Speaker.
For 2.00-250 v. A.C. mains. Pre -aligned I.F.Ts. Normal price 15 Gm. Our price g8/13 8.

R.S.C. MANCHESTER, LEEDS & BRADFORD
(LEEDS) LTD.

Open to callers at 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 CI. Postage 1/9 extra on all orders
under L2, 2/9 extra under a unless carri-
age stated. Trade supplied. Post orders to

Mail Order Dept.,
29-31 Moorfleld Road, Leeds, IL

PLESSEY
DUAL

CONCENTRIC
I2in. P.M.

SPEAKERS
(15 ohms), consisting of a .

high quality 12in. speaker
of orthodox design support -
Mg a small elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use with our All or any
similar amplifier. Rating is
10 watts.
Imes. Price

Gaussuss2,000
Or Deposit 10/8 and 12
monthly payments of 104
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R.SC MANCHESTER
BRADFORD and LEEDS

(LEEDS) LTD.,
For addresses and terms sea page 143

ELECTRIC BELLS. 3in. diameter. 4.3 v. to 12 v. Battery
or Mains operation. Only 4/9.

SELENIUM RECTIFIERS
We can quote special prima for quantities of 12 to 10,000
of most types. Special types made to order.
L.T. Types H.T. Types E.W.
2/6 v. I a. h.w. 1/9 120 v. 40 mA. .... 3/9
6/12 v. 1 a. h.x. 2/9 250 v. 50 mA. . 3/11
Following P.W. (Bridge) 250 v. 60 mA. .. 4/11
6/12 v. 1 a. 250 v. 80 mA. ein
6/12 v. 2 a. 6/11 250 v. 250 ma. 18/9
6/12 v. 3 a. 9/9 Contact Cooled
6/12 v. 4 a. 12/3 250 v. 80 mA. . 6/11
6/12 v. 6 a. 14/8 250 v. 75 mA. 8/11
6/12 v. 6 a. 15/6 F.W. (Bridge).
6/12 v. 10 a. 25/9
6/12 v. 15 a. 35/9
;AMC PLUGS. Standard type complete with 4ft. screened
lead. 1/11 each.

JUNCTION TRANSISTORS. E.F. Type, 12/8. Audio type
8/9. Power type Goltop V15/10P 2 watts 19/9. 0071,
100//,4 0072 17/-, X8102 10/-, EB104 10/-, EA101

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 69/6
Post 4/6.

TANNOY RE-ENTRANT
LOUDSPEAKERS. 8 watt
7.5 ohms 19'6
Ora pair for 35 -

HIGH FIDELITY 10 watt PUSH-PULL AMPLIFIERS
Separate Bass and Treble controls. Inputs for Gram.
and Mike. Mullard latest type valves. Brand New.
Guaranteed in perfect order but slightly store salted.
Very limited number. 36/15/-. Care. 7,11.

VIBRATORS. Oak and Wearite, synchronous 7 -pin, 2 v.
7/9, 6 v. 8'3, 12 v. 4 -pin non -synchronous 7/9.

2 v. 16 A.H. EX. GOVT. ACCUMULATORS. New Boxed.
Only 5/6 each, 3 for 16/.., plus 3/6 earr.

MX. GOVT. MAINS TRANSFORMERS
All 200-250 v. 60 c/s input.
Pr. 0-110-200-330-250 v., 275.0-275 v. 100 mA., 6.3 v.
250 v. 60 mA., 6.3 v. 2 a 10/11
300-0.300 v. 60 mA., 6.3 v. 2 a. 11/9
265-0-265 v. 150 mA., 6.3 v. 11 a., b v. 3 a., 5 v. 3 a. 29/11
350-0.350 v. 100 mA., 6.3 v. 2 a, 5 v, 2 a.
360-0-350 v. 160 mA., 6.3 V. 5 a., 6 V. 3 a.
400-0-400 V. 260 mA., 5 v. 21a., 5 V. 2 a.

2187/(99

18/9
450-0-450 v. 250 mA., 6.3 v. 3 a., 6.3 v. 1 a., 15 v. 6 a. 4919
0-24-26-28 v. 15 amps. A.C. conservative Govt. rating mark-
ed with D.C. rating after rectification) 69/9. Carr. 15/'.
0-10-20-25 v. 24 a. (Govt. rating) 70/8. Carr. 15/-.
AUTO 500 watts, 0.215-220-225-230-235-240 v. 29/9.
Carr. 7/6. 50 watts, 0-110/120-230/250 v. 8/11.

ARDENTE DEAF AID EARPIECES with lead and plug.
Brand New. Only 16/6.

SPECIAL OFFER, Brand New Ex -
Govt. 24 v. 15 amp. F.W. Bridge
Selenium Rectifiers. Only 29/9 ea.

D.C. SUPPLY KITS. Suitable for electric trains. Consists
of mains tram 200-250 v. 50 c.p.a.; 12 v. 1 amp. selenium
rect. (F.W. Bridge); 2 fuseholders, 2 fuses, change direction
switch, variable speed regulator, partially drilled steel case,
and circuit. Very limited number, 33/9.

EX. GOVT. SMOOTHING CHOKES
200 mA., 3.5 H., 50 ohms,

Parmeko 8/9; 100 mA., 5 H., 100 ohms 3/11; 150 mA.,
10 H., 50 ohms 9/9; 80 mA., 20 H., 900 ohms 6/9; 120 mA.,
12 11., 100 ohms 8/9; 50 mA., 55 11., 1000 ohms 6/9; 100 mA.
10 H., 100 ohms 6/9; 60 mA., 5-10 H., 2.50. ohms 8/11.

EX. GOVT CASES. Well ventilated, black crackle
finished, undrilled cover. SIse 14 x 10 x 811n. high.
IDEAL FOR BATTERY CHARGER OR INSTRU-
MENT CASE, COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2/9 post.

BATTERY CHARGING EQUIPMENT
Trade supplied. Discounts according to quantity.

ASSEMBLED CHARGERS BATTERY CHARGER KITS ASSEMBLED 4 amps.6 v. 1 a. 19/9 Consisting of Mains Transformer
6 v. 2 a. 29/9 F.W. Bridge, Metal Rectifier, CHARGER Fitted Ammeter and
6/12 v. 1 a. 29/9 well ventilated steel case. Fuses, variable charge selector.
6/12 v. 2 a. 38/9 fuse -holders, grommets, panels 8 V. or 12 v. 2 amps. Also selector plug for 6 v.
6/12 v. 4 a. 56/9 and circuit. Carr. 2/9 extra. Fitted Ammeter or 12 v. charging. Double
Above ready for use with 6 v. or 12 v. 1 amp. 24/9 and selector plug fused. Well ventilated
mains and output leads. As above, with ammeter 32/9 for 6 v. or 12 v. a steel case with blue
Cases well ventilated and 8 v. 2 amps. 25/9 Louvred metal hammer finish. Ready
finished in stoved blue 8 v. or 12 v. 2 amps.
hammer. Carr. pkg. 3/6. 6 v. or 12 v. 2 amps.

31/6 case, finished at-
& 42/9 tractive hammer

for use with 69'9
mains and

(inclusive of ammeter) blue. Ready for output leads. Carr. 5/-.
CHARGER 6 v. or 12 v. 4 amps. 53/9 use with mains Or Deposit 13/3 and

TRANSFORMERS 6 v. or 12 v. 4 amp. with and output leads. 5 monthly payments of 13/3.
200-230-250 v. 50 c/s. variable charge rate selector Double Fused. As above but for 6 amp. charging.
0-9-15 v. 1 a. 12/9 and ammeter 59/9 Only

49 iv
in 4 GNS. Carr. 5/-. Or Deposit 16/-

0-9-15 v. 2 a. 15/9 Carr. 3/9. and 5 monthly payments of 16/-.
0-9-15 v. 3 a. 16/9 CHARGER AMMETERS As above, but for The 6 amp. model only, is slightly store
0-9-15 v. 5 a. 19/9 0-1.5 amp., 0-3 amp., 0-4 amp., 3 amp. charging. soiled and is being offered at well below
0-9-15 v. 6 a. 23/9 0-7 amp., 0-25 amp., 0-60 amp8/9 Only 59/6. Carr. 3/9 usual price.

All for A.C. Mains 200.250 v. 50 s/c
Guaranteed 12 months

ASSEMBLED 6v. or 12 v.

ANOTHER SNIP OFFER
SLIGHTLY SOILED
AT THE LOW PRICE

29/6
and 4/ -

post and packing
Surplus to manufactur-
er's requirements, well
made 2 -tone colour
portable player cabi-
nets, will take non -auto
player. Amplifier and

4in. or Sin. speaker. The above portable cabinet,
B.S.R. T.V.9 and Acos pick-up, 4 -speed player
and 2 -watt amplifier and 6 x 4 elliptical speaker
making an ideal portable player, at the special
price of L8/5/- plus 7/6 Post and Pkg.

17 NEW RECEIVERS FOR CONSTRUC-1
I TORS. One valve SW radio, 24-40 metres.
IAll components, 3S/-. P. & P. 2/-. 1

Beginners' transistor pocket radio, miniature
components, 30/- complete. P. & Pkg. 2/-.
Personal portable radio. All parts, complete,

P. & Pkg. 2/-.

BUILD THIS YOURSELF
The Transette Medium Wave, 2 transistor,
pocket portable. Neatly designed, using 2
transistors and diode. Simple to assemble.
Enlarged working diagram. All components
colour coded. Ferrite wound aerial. Will play
indoors and outside with self contained aerial.
All components and diagram complete, 62/6.
Post & Pkg. 1/6.
Plug-in ear piece 12/6
Single phone 4/6
Battery 2/ -

All components available separately
Stamped addressed envelope for details

I THE FAMOUS COSSOR 3 watt AUDIO I
AMPLIFIER KIT

All components for this 3 watt printed I

Icircuit amplifier, negative feedback. Valve I

line-up: 6BQ5, 6V4, 10in. x 6in. speaker,
4in. tweeter, giving high quality output.
200/250v. A.C. mains. All components
including easy to follow instructions in

I Cossor's original carton. Original price I

I E9/15/-. OUR PRICE L5/19/6, Post & pkg. 2/6.

A GIFT FOR THE SERVICE MAN

BRAND
NEW IN

WOODEN
CASE

The Weston Model
772 Type 6 super
sensitive analyser.
This precision de-
signed multi -range
test instrument
has a large visible
finely divided scale
giving some of the
range shown.
Range: D.C. volts
20,000 ohms per
volt or 1,000 per
volt. 2.5 volt

range 50,000 ohms. 10 volt tange 200,000 ohms,
50 volt range I megohm. 250 volt range 5 meg-
ohms. 1,000 volt range 20 megohms. Ohms:
0-3,000 ohms, 0.30,000 ohms. 0-3 meg. 0-30
meg. D.C. milliamps: 10, 50, 250 IM/A or 50
microamps. A.C. volts: 1,000 ohms per volt.
ONLY LI2/10/-- plus post and pkg. 7/6.

c,

SFLEET ST

FOUR ASTOUNDING TV TUBE OFFERS
All brand new in famous maker's cartons.
(I) I71n. rectangular aluminized
6.3 HRTS. .3A current; max.
anode voltage 16 kV.
Usual price L17/5/ -
OUR PRICE E9/19/6. Crating
and carr. I5/-.
(2) I4in. rectangular Tube, 6.3 heaters; .3 amp
current; max. anode I4KV ; ion trap; external
conducting coating; BI2A base. L8/17/6.
Crating and carriage 12/6.
(3) Ferranti T12/44 and T12/549 I2in. mag-
netic white fluorescence; 4 v. heater; max.
anode 10 kV. As used in many TV receivers.
Original price L17/15/-. OUR PRICE L4/4/..
Crating and carr. 12/6.
(4) Ferranti 9in. Tube, round white floures-
cence, 4 v. heater, max. anode voltage 7 kV.
OUR PRICE E2/10/-. Crating and carr. 11/6.

SPECIAL OFFER IN TRANSISTORS
Audio PNP transistors type TSI 5/- each
Sensitive diodes type GD3 2/6 each
Ediswan x B104 9/6

x 8103 12/6
17/6

10d. ea.General Purpose diodes
Single ear phones 4/6 ea., 1/- p. & p.
Crystal Ear pieces with lead and ear plugs.
Low impedance. Our price 12/6. If- p. & p.
Transistor Condensers. Miniature Electro-
lytic Capacitors. 32 mfd. 3v., 25 mfd. 25v.,
25v., 25 mfd. 6v., 16 mfd. 12v., 8 mfd. 6v.,
5 mfd. 12v., 2.5 mfd. 25v., 1.6 mfd. 6v., I mfd.
12v. All these types of condensers are 2/6 ea.

BARGAINS IN MICROPHONES.
Acos crystal stick mic., 39/I complete with
Manufacturer's price 84/-. OUR PRICE
post free.

cable.
39/6

DEPT. B
152/3 FLEET ST., LONDON, E.C.4

Telephone : FLE 2833

Business hours: weekdays 9-6. Saturdays 9-I.

Ir
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Visit the City's popular accoustically designed

HI Fl Centre
COME AND HEAR THE LEADING MAKES IN AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS

AMPLIFIERS, STEREO AND
MONAURAL, BY:

VERDIK QUAD
ARMSTRONG LEAK
ROGERS W.B.
DULCI etc.

V.H.F. TUNERS BY:
ARMSTRONG T.S.L.
LEAK DULCI
QUAD ROGERS, etc.

HI -F1 SPEAKERS BY:
GOODMAN W.B.
PLESSEY T.S.L.
WHARFEDALE G.E.C.
LORENZ etc.

IL001( I I
ANOTHER AMAZINGT SCOOP FOR THE I

Huge purchase of the world -famed RCA equipment enables us to offer the I
various units at enormous reductions.

THE NEW RCA
ORTHOPHONIC

AMPLIFIER

12-20 watt output. Distortion: harmonic less than .1% at 10
watts/700 c.p.s. Noise Level : 85 D.B. below rated output.
Frequency Response: within .2 D.B., 20/2,500 c.o.s., within
.5 D.B., 10/60,000 c.p.s. Feedback: 40 D.B. total. Output
Impedance: 3-4 ohms, 7 ohms and 15 ohms. Spare Power:
295 v./45 M.A. and 6.3 v. 2.5 amps. for pre -amp. radio tuner and
tape amp. A.C. Input: 100/150 v. and 200/250 v. Valve Line-up: two EF86, two KT66. one
GZ32. Dimensions: 164 x 8 x 74in. Weight: 321b.
PRE -AMP.
Input: Mic., radio/tape high and low level, crystal and magnetic p/ups. Tape and Record:
output. Bass and Treble: lift and cut continuously variable. Mixing Facilities: mic. input
with radio and tape, low and high pass filter. Valve Line-up: one EF86, two ECC8I. Dimen-
sions: 124 x 6} x 34in. Weight: 71b.
THE COMPLETE EQUIPMENT AT 29 GNS. Carriage 15/-.
RCA F.M. TUNER
will match with the above amplifier or any other amplifier with radio input. Tuning range 87.5-
108 m/cs. The new RCA electronic ray tuning indicator is used, A.F.C., delayed A.G.C. Power
required: 230-390 v. D.C. at 40 MA. H.T. 6.3 v. at 2.25 amps. Valve Line-up: EF95, EF91,
EGGS!, three 6AU6, EB9 I , 6AL7. Attractively finished. Dimensions: 124 x 64 x 34in. Original
price L33/11/-. OUR PRICE 618/19/6. Post and pkg. 5/-.
RCA PANORAMIC MULTIPLE SPEAKER SYSTEM
Beautifully made in walnut finish using one ISin. Hi-Fi speaker, response down to 25 c/s., two
24 moving coil tweeters, response up to 20,000 c/s. crossoevr at 2,000 c/s., cabinet, ported bass
reflex and acoustically damped, 250 watt rating. FEW ONLY. Original price L56/11/-.
OUR PRICE E35.
FOR THE CONSTRUCTOR
We can offer a limited number of RCA 10-12 watt amplifiers completely assembled. Just connect
assembled amplifier chassis, control unit, power pack and attractive control panel together.
Frequency response: 25-20,000 c.p.s., full 10 watt push/pull output, negative feedback, low hum
level. 5 valves. Variable bass and treble controls and balanced loudness control which ensures
true balance of sound from lowest bass to highest treble at both high and low listening levels.
All this at the very low price of 67/19/6, plus post. and pkg. 4/6.
THE RCA JUNIOR 5-8 watt PUSH/PULL AMPLIFIER
Completely assembled. Just connect assembled amplifier chassis, power pack and attractive con-
trol panel together. Frequency response 40-20,000 c.p.s. Full 5 watt push/pull, negative feed-
back, low hum level, 4 valves, variable bass and treble controls and balanced loudness control.
ONLY 66/19/6. Post. and pkg. 4/6.
RCA HIGH FIDELITY REPRODUCER
Completely assembled quality equipment in well styled and beautifully finished cabinet in walnut
with contemporary style legs 5-10 watt peak power, push/pull output, low hum level, 40-20,000
c/cs., separate bass and treble controls and balanced loudness control. 3 -speaker system using 10 x 6
elliptical speaker and two 4in. tweeters for high frequencies dispersed through specially designed
acoustic chamber. 4 -speed auto -changer playing ten 7, 10 or I2in. records. Monaural switch
for hand operation of pick-up. 45 centre spindle for Continental records. Dimensions of
cabinet: length 20in., height 184in., width I Ilin., legs 28in.
OUR PRICE E35/-/-. Post and pkg. 25/- for this remarkable player.
NOTE: This equipment has input socket for stereo and gram unit has stereo and monaural t/o
cartridge.
THE RCA VARIABLE RELUCTANCE PICK-UP
A new deisgn variable reluctance pick-up. Cartridge completely protected from dust, damp and
mechanical shock. Embodies an 8 -pole balanced design providing the adavntages of sensitivity
and negligible hum with smooth and extended frequency response. Pick-up arm has simple
tracking pressure selector and adjustable pedestal to suit all turntable heights. Fitted with dual
sapphire stylus. Tracking pressure: micro -groove 5-7 gms., 78 r.p.m 9-12 gms. Original price

(LI3/9/6. OUR PRICE 67/10/-. Post and pkg. 1/6.
AUTO -CHANGERS
Brand new snip in manufacturer's carton, RCA 4 -speed auto -changers in maroon finish incor-
porating auto. and manual control. Complete with Ronette Studio turnover crystal pick-up
with sapphire styli for L.P.s and 78 r.p.m. records and including 45 centre post for large hole
records. AT THE AMAZING PRICE OF 67/19/6, plus 4/6 post. and pkg.

BUILD YOURSELF A HI-FI
TAPE RECORDER AT

HALF THE NORMAL PRICE
LIMITED NUMBER AVAILABLE

BRAND NEW AND GUARANTEED
The famous COLLARO Mk. 4 Trans-
scriptor Tape Deck. Twin track, 2 record/
playback, 2 erase heads on 2 levels, pause
control, digital counter, 3 speeds, 2 balanced
motors of low wattage input. 617/10/-.
WHILE STOCKS LAST.

The Collaro pre -amp and bias oscillator com-
plete with power pack for the above deck,
with instructions. Price 612/19/6. Post and
Pkg. 7/6.

The above two items at a special price of /30.
Carr. and pkg. 22/6 the two units.

The Linear Tape Deck Amplifier with
power pack and oscillator incorporated.
Switched for 31, 74 and 15in. per sec. Suitable
for the Mk. 4 Deck, 12 gns. only. Post and
pkg. 3/6.

HI -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 74 I.P.S.
output 5 m/volts at I KC at 74 I.P.S. Erase heads
low impedance.
Only 39/6 per pair. Post If-. State upper or lower
track.

SNIPS IN TAPE ACCESSORIES
Brand new E.M.I. Tin. take-up spools in polythene
bag, 3/9 each post free, 6 for 20/-. Brand new Sin
Scotch Boy take-up spools 3/3 post free. 6 for
18/-.
I,200ft. P.V.C. tape on plastic spools made by
famous manufacturer. 2I/- reel. Post & pkg. 1/-.
1,200ft. P.V.C. tape on 51 plastic spool, 22/6,
plus 1/- post & pkg.
The New American Audio Tape with plastic
base Also supplied in green or blue at no extra
cost.
3in. reel 150ft 6/-
4in. reel 300ft. 10/6
Sin. reel 600ft. I8/ -

Post and packing, If- per spool.
KLENZATAPE, the new method for cleaning
record and erase heads, 12/6. P. & P.
Special offers in tape by famous maker:
3in. L.P. tape 225ft., 7/- post free.
4in. Std. tape 300ft., 10/6 post free.
METROTABS for identifying recorded passages
on tape, 3/11 plus postage.

THE NEW " INSTANT " BULK TAPE
ERASER

Can erase a spool of magnetic tape in a few
seconds. Demagnetises oxide deposits on cape
heads. Only 27/6 post free

Limited number Acos 73 -IA stereo turnover
cartridge, suitable for 78, microgroove and
stereo records, will fit most modern p/up
heads. Mfrs. price 52/10. Our price 42/6,
Post free.
Heavy magnet 9 x 5 Elliptical speaker by
famous maker, 18/6. P. & P. 1/6.

ELECTRONICS (FLEET ST.) LTD. 152/3 FLEET STREET, LONDON, E.C.4
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EVERYTHING we sell may he paid for weekly at
extra cost to yourself !

MIS

no

RADIO
SUPER SUPERIOR RADIO

Cash price 89/6.
knobs. Positions for
speaker. A.C. only.
deep. Ins. Carr. 8/6.

HOME *
RADIO

5'1
(plus carr. and ins.)
initial payment and
19 weekly pay-
ments of 3/11. Cash price 79/6.
AC/DC Universal mains 5 -valve octal superhet,
3 waveband receiver can be adapted to gram
p.u. In attractive wooden cabinet. 91 x 181x
111in. Ins. can. 4/6.

5/4
plus carr. and ins.)

initial payment and
19 weekly payments
of 4/2.
4 waveband, 5 -
valve superhet radio,
2 -tone covered metal
cabinet. 4 control

gram p.u. and extension
Size 241 x 12 x 10in.

* SUPER
CHASSIS

5'1
(plus cam and ins.)
initial payment and 19
weekly payments of

Cash price 79/6. 3/11.
5 -valve Superhet chassis including 8in. P.M.
speaker and valves. Four control knobs (tone,
volume, tuning, Ay/change switch). Four wave-
bands with position for gram p.u. and extension
speaker. A.C. Ins. carr. 5/6.

BAKELITE

CABINETS 5/9
Brand new. Colour brown.
Attractive design. Size
12 x 7 x 51in. Ideal for small receivers, con-
verters etc. P. & P. 3/9.
SOUND/VISION and I.F. STRIP 7/9
Plessey. I.F.'s 10.5 Mc/s. sound. 14 Mc/s.
vision. 8 valve holders. Less valves. Size 81 x
5 x 41in. Circuit incl. The tuner unit plugs
directly into the chassis. P. & P. 2/6.
SOUND/VISION and I.F. STRIP 2/9
Salvaged. Complete sound and vision strip.
8 valve holders. Less valves. I.F.'s 16-19.5 Mc/s.
Size 81 x 4t x 41in. Drawings free with order.
P. & P. 2/6.
TIMEBASE 2/9
Containing scanning coils, line transformer, etc.
less valves. Drawings free with order. P. &
P. 2/6.
COLVERN PRESET POTENTIOMETERS
Brand new. 200 ohms. 10K, and 2/9
20K. P. & P. 9d.
FOCUS MAGNET 9/9
Brand new. 38 mm. Incorporating picture
shift control. P. & P. 1/3.
SCANNING COILS 10/6
Low impedance. 38 mm. Brand new.P. & P.
1/3.
SCANNING COILS 15/9
Wide angle 90 deg. 38 mm. Low impedance.
P. & P. 1/3.
CHASSIS FOR SPARES
ALL THIS FOR ONLY
56 Resis., 7 variable. Controls, conds., incl.
electrolytics. Coils, 7 I.F. & R.F. transformers.
14 v/holders. 4 trans., mains -0.P.- line &
frame. Chokes, metal rec., Fuse panel, scanning
coil, focus magnet, plugs, sockets. etc.; 1.F. strip
in separate power pack can be used without
dismantling. 7 pages of circuits and instructions
showing position of each component. Chassis
have been used, but were working when stored.
Can. 10/6.

LCATALOGUE FREE ON REQUEST

9/6

* TELEVISION
FOR AS LITTLE AS I Iild

per week
this modern
style 17"
television set
can grace your

home!

Cash Price £19.19.0

Details:-
* Beautiful latest finish cabinet in contemporary

style. Covered and washable.
* Polished legs 18in. optional extra for 25/-.
* 17in. Rectangular Tube. Guaranteed fully

for 12 months.
* 12 channels. " Turret Tuned "-ITV/BBC.

(Extra coils at only 7/6 a pair (with order)).
* Chassis. 14 B.V.A. Valves -Salvaged but

reconditioned and guaranteed 3 months.
Carr. & Ins. 30/-.

Due to overwhelming demands, some delay
may occur. Please enquire when ordering.
TERMS: 36 weeks at 11/1 OR 20/7 and 19
weekly payments of 19/11.
(4 weekly payments required in advance, plus
can. & ins., on 36 weeks only).

* TELEVISION TUBES
Pay as you view. Any size. Any type.
Full allowance on your old tube.

Cash
price
£8/10/-. 12 months' guarantee.
NO EXTRAS. NO INTEREST. NO DEPOSIT.
Engineer available to fit. Express service
same day as ordered. Write for details.
Completely rebuilt gun assembly, new cathode,
heater, etc., giving the high standard required
for long picture life, quality and value. Can. &
Ins. 15/6.

816 only with order

(plus carr. and ins.).

Balance at 8/6 a

week for 19 weeks.

SPARE PARTS
SOLO
TOOL

SOLDERING 12/6

110 v., 6 v., or 12 v.
(special adaptor for
200/250 v. 10/ -
extra). Automatic
solder feed including
a 20ft. reel of Ersin
60/40 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.

TRANSFORMERS
MAINS TRANSFORMER 5/9
Primary 200-250. Secondary 0-100-250. 150
mA. Suitable for small amplifier with .1 series
valves. 2f x 11in. P. & P. 1/9.
OUTPUT TRANSFORMER AND
SMOOTHING CHOKE COMBINED 4/9
21 x llin. Suitable for EL84s in single or push
pull output. P. & P. 1/9.
MAINS TRANSFORMER 7/9
Primary 200-250. Secondary 300-0-300. 6 v.
3.3 amps. P. & P. 1/9.
MAINS TRANSFORMER 6/9
300-0-300 volt at 80 m.A. Prim. 200/250v.
6.3v. @ 3a. 5v. @ 2a. P. & P. 2/9.
FRAME OUTPUT TRANSFORMER 1/9
500 ohms. primary. 18 ohms. secondary.
P. & P. 1/6.
SMOOTHING CHOKE 250 mA. 5/9
2nd 40 ohms. D.C. Res. New. P. & P. 1/6.

R.F. E.H.T. COIL 7/9
7-10 Kv. R.F. frequency approx. 22 Kc/s.
Uses 8V6 or P61 as osc., suitable for Ultra
model V600, W700 and many other sets or
replacing E.H.T. mains transformers. Ideal
when using a larger tube. Size 4f x 2in. dia.
Base 4 x 41in. Circuit drawings available with
order. P. & P 2/8.
T.V. MASKS 7/9
17in. brand n' w. Latest pastel shades. Pink
and blue. Post 2/3.
T.V. MASKS 7/9
21in. as above. Post 2/3.
T.V. MASKS 2/9
For 15in. tubes in gold plastic.Post 1/3.

T.V. AERIALS
For at I.T.A. than
elements. P. & P.
AERIALS
B.B.C. indoor type
co -ax cable fitted.
CO -AX CABLE
Good quality. Cut
on 20 yds

23/6
nets. Outdoor or loft. 3
2/6.

15/6
. Folded dipole with 12ft.
Post 1/9.

6d. yd.
to any length. 1/6 postage

MODERN 17" T.V. CHASSIS 24 GNS.
COMPLETE AND WORKING or Terms

15/3 Initial Payment. Balance at 14/3 for 35 weeks.
29/6 Initial Payment. Balance at 25/6 for 19 weeks.
Ins., Carr. 25/- (must Le paid with Initial Payment).

Latest chassis including x7in. tube. Permanent magnet speaker. 13 channel
Turret Tuner (any 2 selected channels fitted). Other channels supplied on
request at 7/6 each. 13 valves. Chassis and valves guaranteed for three
months. C.R.T. for 12 months' full guarantee. Sound I.F. 19.5 Mc/s.
Vision 16 Mc/s. A.C. only. Ready and working to fit into your own cabinet.
Carr. & Ins., 25/-.

As above with i4in. Tube, complete and work-
ing £19.19.0. DUKE
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FROM OUR EXCITING RANGE OF RECORD PLAYER CABINETS: -
T.W.1
5'1

Initial payment. Balance over
19 weeks at 3/11.
Size 159 x 199 x 109in.
Takes B.S.R. U.A.8 4 speed
autochanger. Twin speakers.
3 control amplifier. Carr. and
ins. 4/8.

TAPE RECORDER

CABINETS 19'6

THE NEW
CONTINENTAL TYPE

RECORD PLAYER
CABINETS

in gay
two-tone
colours

Cash
Price
79/6

Suitable for the Truvox Tape Recording deck.
Less front speaker panel. Size 139in. x 15in.
x 89in. deep. Detachable lid with compart-
ment for spare tape. Covered in green
washable plastic material. P. & P. 4/8.

When goods are bought on our
interest -free credit terms, the cost
of carriage and insurance must be
sent with the initial payment.

beautifully
,tyled cabinet.
Made by a famous
manufacturer. In
polka dot cloth
with clipped lid and
carrying handle.
Size 16 x 149 x
89in. deep. Will
take B.S.R. Mon-
arch 4 speed auto -
changer and 7 x
4in. elliptical speak-
er and most of r the
modern portable

Cash Price Initial amplifiers. Can.
69/6 payment and and Ins. 4/6.

19 weekly payments of 3/5.

R.P.3 Cash price 69/6
A delightful looking cabinet
149 x 179 x 89in. in 2 tone
leatherette. Will take
a B.S.R. Monarch 4
speed autochanger and
69in. round speaker.
Carr. & Ins. 4/6.
Initial payment 4/7
and 19 weekly pay-
ments of 3/5.

R.P.6 29/6
Elegant cabinet, cloth
covered in grey or red
with sunken control
panel and speaker fret.
Size 13 x 17 x 8in.
deep. Takes a B.S.R.
Monarch 4 speed auto -
change; 7 x 4in. ellip-
tical speaker and most of

the modern portable amplifiers. Can. and Ins. 4/6.

B.S.R. FUL-FI CRYSTAL TURNOVER
CARTRIDGES 19/6
Brand new. Including sapphire needles for L.P.
and Standard, giving fullest range and finest
tone obtainable for any player. Can be fitted to
all standard pick-up arms. P. & P. 9d.

Cash price 99/6

AMPLIFIERS
12 months' guarantee

PORTABLE AMPLIFIER D.1. 4/1 initial
payment and 19 weekly payments 2/11.
Brand new. Latest design with printed circuit.
Dimensions 7 x 29 x 5in. A.G. only. Mains
isolated. 2-3 watts output. Incorporating
EL84 as high gain output valve. Volume and
tone controls. Knobs 2/6 extra. P. & P. 3/6.
Cash price 59/6.

PORTABLE AMPLIFIER MK.D.2. 5/1 initial
payment and 19 weekly payments 3/11.
Printed circuit. Latest design. Dimensions
7 x 29 x 5in. A.G. only. Mains isolated 3-4
watts output. Incorporating the latest ECL82
triode pentode output valve giving higher
undistorted output. Volume and tone controls.
Knobs 2/6 extra. P. & P. 3/6. Cash price 79/6.

PORTABLE AMPLIFIER MK.D.3. 5/7 initial
payment and 19 weekly payments 4/6.
De luxe model. Printed circuit. Latest de-
sign. Dimensions 7 x 29 x 5in. A.C. only.
Mains isolated 3-4 watts output. Incorporat-
ing the latest ECL82 triode pentode output
valve giving higher undistorted output.
Volume, treble and bass control. Knobs 3/8
extra. P. & P. 3/6. Cash price 89/6.

PORTABLE AMPLIFIER MK.D.5. 3/1 initial
payment and 19 weekly payments 1/11.
Simple circuit employing ECL80 triode pen-
tode output valve giving 2-3 watts output.
A.C. only. Mains isolated. Single control for
volume and on/off ;witch with knob. P. & P.
3/6. Cash Price 39/6.

STEREOPHONIC AMPLIFIER 9/1 initial
payment and 19 weekly payments 7/11.
Beautifully made for portable stereophonic
record players. Latest design with printed
circuit. Dimensions 3 x 59 x 99in. A.G.
only. Mains isolated. Twin amplifiers each
side giving 3-4 watts output. Incorporating
ECL82 triode pentode valve. Full tone,
volume and balance controls. Complete and
ready to fit. Knobs 3/6 per set extra. P. & P.
3/8. Cash price 67/19/6.

3 TRANSISTOR AMPLIFIER 79/6'
9 volts. 1 control. P. & P. 3/6.

S.T.1 45P1
In itia' nayment. Bal-
ance over 19 weeks at
4/11 a week.

Continental style
cabinet including
extra clip on
speaker cabinet.
159 x 101 x
249in. deep.
Takes B.S.R.
4 speed stereo
autochanger.
Printed circuit
amplifier. Two
Ain. speakers.
Carr. and Ins
12/8.

P.L.1O
Initial payment. Balance over 19 weeks
at 1/11 per week.
Size 149 x 129 x 6in. Takes B.S.R.
T.U.A. 4speed record player unit. 8 x 3in.
elliptical speaker, single control amplifier.
Can. & Ins. 4/6.

Cash price 39/6.

1111111.11...

C 0 621/3 ROMFORD RD., MANOR PK. E.12
Tel. ILF 600113

AUTOCHANGERS
U.A.8. B.S.R. MONARCH 4 -SPEED

AUTOCHANGER

8/1
Initial payment and 19 weekly payments
of 6/11. Cash price £611916.

U.A.12. LATEST B.S.R. MONARCH
4 -SPEED MIXER

9/7 Initial payment and 19 weekly payments/ of 8/5. Cash price 68/9/6.

COLLARO CONQUEST 4- SPEED
AUTOCHANGER

Initial payment and 19 weekly payments
of 6/11. Cash prime 66/1916.8/1

COLLARO CONQUEST STEREO
AUTOCHANGER

12/6
Initial payment and 19 weekly pay-
ments of 11/6. Carr. & Ins. 5/6.
Cash price 11 gns.

EXTENSION 19/9 SPEAKERS
Polished oak cabinet of attractive appearance.
Fitted with 8in. P.M. speaker W.B. or Goodmans
of the highest quality. Standard matching to
any receiver. (2-5 ohms). Switch and flex in-
cluded. Ins. care. 3/9.

IDEAL FOR STEREOPHONIC SOUND
8in. P.M. Speakers 8/9. With O.P. trans. fitted
10/-. Post 2/6.
7 x 4in. Elliptical speakers, 19/6.

99 x 49in. Elliptical speakers 22/6.
Post 2/9.

STURDY 12/6
CASE

Covered in bur-
gundy and grey
washable rexine.
Strong clasp

hinges and handle. Ideal fo
portable radio chassis, tran-
sistor set, or can be adapted
to take 18 7in. E.P. records.
P. & P. 2/6.
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CABY MULTI -
RANGE TEST
METER. Freshly
Imported.

Guaranteed
Model A-10. A.C./
D.C. Voltages, sensi-
tivity 2,000 ohms
per volt. Ranges:
10, 50, 250, 500,
1,000 v. Resistance:
10K ohm and 1 meg-
ohm. D.C. Current:
0.5 mA., 25 mA.,
250 mA. Decibel
range. Accuracy: 2
to 3%. Price L4/17/6.

P. & P. 1/6. Ask for leaflet fully illustrating
and describing this and other models.

SPARE CARRYING CASES FOR AVO MULTI -
MINOR WILL ALSO FIT MODEL A-10
ABOVE. NEW. Price 10/6 each. P. & P. 1/..

FRESHLY IMPORTED MINIATURE
CONTACT COOLED RECTIFIERS

Half -Wave Type
Max. A.C. In. 125 v. D.C. Out. 80 mA. 4/ -
Max. A.C. In. 250 v. D.C. Out. 50 mA. 7/ -
Max. A.C. In. 250 v. D.C. Out. 85 mA. 8/6
Television Type
Max. A.C. In. 250 v. D.C. Out. 300 mA. 18/6
Full -Wave Bridge Connected
Max. A.C. In. 250 v. D.C. Out. 75 mA. 9/6
Max. A.C. In. 250 v. D.C. Out. 150 mA. I5/ -

SPECIAL OFFER. LIMITED QUANTITY.

GENERAL PURPOSE
CATHODE RAY OSCILLOSCOPE

The famous model 160-B C.R. 'Scope, manu-
factured by R.C.A. of U.S.A. Best general
purpose instrument of its kind, complete
with 6in. cathode ray tube. Unused, guaran-
teed perfect. For operation on 110 v. A.C.
Price L22/10/-. Carr. l0/-.
Step-down transformer to enable the above
to operate on 230 v. Price 19/6.

SYNCHRONOUS MOTOR, one rev.
every 24 hours. 110 v. or with resistor
(supplied) 230 v. Price 27/6. P. & P. 2/-.

WAVE GUIDE
3 cm. mounted
on a carrying board
consisting of: (I)
directional coup-
ler. (2) 90 degree
bend. (3) co -ax to
wave guide adaptor
type N. (4) British
to W.916. (5)
Co -ax to wave
guide adaptor cir-
cular flange. (6)

Circular to American adaptor. Complete
in carrying case with coaxial cable. Price 60/-.
Carr. 10/-.

AERIAL AS ILLUSTRATED. Ideal
for Car. Overall length 33in., khaki,
with flexible shaft which enables the
aerial to be fixed firmly in any position.
Price 8/6, plus P. & P. 1/6.

NEW WIRE WOUND RHEOSTAT
ON CERAMIC. 58 ohms, 50 watt,
complete with instrument knob. Price
8/6. P. & P. 1/6.

W. W. RHEOSTAT. New. 3.5K, 25
watts. Price 7/6. P. & P. 1/6.
W. W. RHEOSTAT. New. 5K, 25
watts. Price 7/6. P. & P. 1/6.
SLIDER RESISTANCE, 44 ohm, 1

amp. Price 18/6. P. & P. 2/-.
EX P.O. MAGNETIC COUNTER 3
ohms type for 4116 volt D.C. operation.
Price 6/6 each. P. & P. I/ -

AS ABOVE 500 ohm for 24/36 volt D.0
operation. Price 6/6 each. P. & P. 1/-.

POTTED
TRA NSFO R.
MERS. Type 2762
C Core: Input
230 v. 45/65 cycles.
Output 350-0-350
at 375 mA. 25 v.
at I amp., 21 v. at
.5 amp., 6.3 v. at

I amp., 6.3 v. at
5 amp., 5 v. at 4
amp. Price 65/,
Carr. 6/6.

Type 2759 C Core
Input 230 v. 45/65

cycles. Output 361-0-361 at 200 mA. 361-0-
361 at 65 mA. 5.16 v. at 4 amp., 5.16 v. at
3 amp., 3.25-0-3.25 at 2 amp., 6.5 v. at 5 amp.,
3.25.0-3.25 at 5 amp. Price 65/-. Carr. 6/6.

Type 2669 Oil filled
Input 230 v. 45/65 cycles. Output 0-70 v.
75 v., 80 v., at 4 amp. Price 42/6. Carr. 3/6.

WHEATSTONE
BRIDGE UNIT.
4 stud switches
0-10, 0-100 ohms,
galvanometer cen-
tre zero, F.S.D.
2.5 mA. In oak
carrying case 16 x
71 x 6in., 40/ -
each. P. & P. 3/6.

EVERSHED AND VIGNOLES. Circuit
testing Ohms
Meter, pattern
"S" complete
with testing
prods, inst. book
etc. Two ran-
ges: 0-3 and
0-30ohms.Brand
new, guaranteed
perfect, as illus.
Offered at frac-
tion of maker's
price. L4/17/6
each. P. & P.
2/6.
BRIDGE
MEGGER,
Evershed and
Vignoles Series
II, 250 volt. Con-
dition as new, guaranteed perfect. Price L22.
Carriage paid. Leather case available 20/- extra.

TRIPLE RANGE VOLTMETER. 0-S
25-250 v. D.C. MC 3f in. meter Sin. scale,
mounted in bakelite carrying case 71in. x
44 in. x Sin. complete with handle and test
leads. 27/6 each. P. & P. 2/-.

12 v. D.C. AMP-
LIFIER, as new,
for operation on (==4
12 v. car battery,
10 watts undis-
torted output, (414
with 6L6 valves in
push-pull. Mike/ "I
Gram input, tap-
ped output 71, 15, 62, 100, 250 or 500 ohms.
E12/101- each. Carr. 15/-.

tl

-

MIDGET ROTARY TRANSFORMERS.
21 in. dia. x 41in. Input 11.5 volt. Output
310/365 volts at 30 mA. Brand new. 12/6
each. P. & P. 1/6.

VENNER 8 -day
clockwork Time
Switch. Contacts

I amp. 230 volt.
24 hour phase,
hour divisions,
allows setting for
one make and one
break to be made
every 24 hours,
complete with key.
Used but guaran-
teed perfect. Price
27/6 each. P. & P.
1/6.

FRESHLY MANUFACTURED TRANS-
FORMERS. Ideal for model makers. Input
tapped 2001250 volt. Output multi -tapped
from 3 to 30 volts at 2 ampere. Price 19/6.
P. & P. 2/-.

JACK PLUGS, cylindrical, bakelite, screw
on covers, red or black as required, two con-
tacts. Price 2/- each post free. Dozen lots
20/- post free. Three contacts same price.

MERCURY SWITCH, 10 amp. contacts,
Single pole, New. Price 3/6. P. & P. 6d.

METERS GUARANTEED PERFECT
Charging Types
2f amp. D.C. M.I. tin. fl. rnd. 7/6
5 amp. D.C. M.I. 21in. fl. rnd. 11/6
71 amp. D.C. M.I. 3f in. proj. rnd. 12/6
9 amp. D.C. Hot Wire W.R. 21 in. fl. rnd. 6/6
Voltmeters
12 v. D.C. M.C. 2fin. proj. rnd
20 v. D.C. M.C. tin. fl. sq.
25 v. D.C. M.G. 2in. fl. rnd.
30 v. M.I. Sin. proj. rnd
40 v. M.C. 2in. fl. sq.
150 v. D.C. M.C. fl. rnd. 21in.
250 v. A.G. rectified moving coil linear

scale 31in. fl. rnd.
300 v. A.C. M.I.21in. fl. rnd.
400 v. A.C. M.I. 41 in. fl. rnd.

8/6
9/6
7/6

10/6
9/6

10/6

35/-
22/-
35/-

Milliammeters
2 mA. M.G. 24 in. fl. rnd 14/6
5 mA. M.C. 2in. round 12/6
10 mA. M.G. 31in. fl. rnd. 30/-
30 mA. M.C. 2 -fin. fl. rnd. 9/6
200 mA. M.C. 2+ in. fl. rnd. 9/6
500 mA. M.C. 24 in. fl. rnd 9/6

Microamp
50 microamp. scaled 0-100, M.C. 21in.

rnd. fl. 42/6
200 microA. M.C. 2iin. rnd. fl. (cali-

brated 0-50) 29/6
50 microA. 2fin. square, sidefitting 3

scales 35/-
500 microA. M.C. 2in. rnd. 16/6

Postage on all meters I!- each.

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 51 x 4iin. over

terminals. Price
19!-, plus P. & P.
2/9. Wooden car-
rying case for same
with lid and strap price 3/6.

MINIATURE
P.M. MOTOR.
12/24 volt, re-
versible. !}in.
dia. New. Price
9/6 each. P. &
P. 1/-.

AIRCRAFT CINE CAMERA G45B Mk. III
Fully modified, fitted
with f/3.5 triple an-
astigmatic lens, takes
25ft. of 16 mm. film,
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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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.

MINIATURE
UN !SELECTOR
SWITCH. Two
banks of ten plus
home contacts one
bank continuous of
normal. 30 ohms
coil for 24 volt
operation. Brand
new, manufac-
turer's packing.
Price 22/6 each.
P. & P. 2/6. As
illustrated.

Y500T

NEW CAR-
PENTER'S
TYPE POLAR-
ISED RELAYS.
2 x 9,500 turns
at 1,685 ohms.
Price 22/6 each.
P. & P. II-.

BRAND NEW SOUND POWER OPERATED
EX ADMIRALTY HEAD AND BREAST SETS.
Two such sets connected up will provide perfect inter-
comm., no batteries required. Will operate up to

mile. Original manufacturer's boxes. Price 17/6
each, plus P. & P. 2/-; or 3216 per pair. P. & P. 3/ -

AUTO TRANSFORMER
Air cooled, very conservatively rated at 3 kVA.,
will handle 6 kVA. Tapped 220/230/240/250 volt,
12 amp. 105/110/115/120 volt, 28.5 amp. Brand
new. Each one shrouded in a metal case and
packed in original manufacturer's wooden case.
Price VS. Carr. LI. Nett weight over 2 cwt.

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.C. or
D.C. Size If x f x fin. Price 22/6 each.

HIGH SPEED RELAY. Siemens, two
bobbins, 1,000 ohms each. New, 1016 each.
P. & P. 1/-.

SOLENOID OPERATED MAGNETIC
RELAY. Type S. 5CW/3942 with 4 make,
4 break 25 Amp. contact D.C. coil resistance
160 ohms, 24 v. operation. Housed in metal
screening can 2fin. x lin. x Itin. Brand new.
7/6 each. P. & P. 6d.

U.S.A. 27 -volt 4 -pole CHANGE -OVER
RELAYS. Brand new and boxed, 5/6 each.
P. & P. 6d.

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.

A VERY SUPERIOR BRAND NEW
RELAY IDEAL FOR MODEL WORK.
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 TYPE SEALED SLAVE
RELAY. 700 ohms coil. Will work on 12 v.
D.C. Single pole change -over contact. Weight
2 ozs. Ex. new equipment. Price 9/6. P. & P.
1/,

MUIRHEAD PRECI-
SION, 4 bank, I pole, 24
position Stud Switch. Heavy
duty contacts, brand new,
original boxes. Price 17/6
each. P. & P. 1/-.

CERAMIC PRECISION
SWITCH. 2 pole, 6 way, 4
banks. New in manufac-
turer's boxes. Price 10/6.
each. P. & P. 1/6.

Att Idal.I.M.1.1.1A11.axidatAkt %AA

..11111PSINJELTRATVM

20 WAY STRIP containing standard Post
Office telephone Jack Sockets, overall size II x
34 x 4in. New. Price 15/- each. P. & P. 1/6.
10 WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing allowing Igranic
Jack Plugs, New. Price 10/-. P. & P. 1/6.
LATEST MOST MODERN TYPE OF EX
W.D. MINIATURE
HEADPHONES

As illustrated. Brand
new, low impedance.
Price 10/6 plus P. &
P. 1/6.

NEW MOVING
COIL HEAD-
SETS. Complete
with Tannoy carbon
hand microphone, with plug suitable for No. 19
set. Price 12/6 each, plus P. & P. 2/-.
AUTO TRANSFORMERS. Step up, step
down, 110-200-220-240 v. Fully shrouded. New.
300 watt type L212/. each. P. & P. 2/6. 500
watt type L3/3/- each. P. & P. 3/9. 1,000 watt
type E4/41- each. P. & P. 6/6. Also 60 watts,
19/6 each. Plug P. & P. 2/-.

MARCHING COMPASS Mk. I. Brand new
ex W.D. Price 14/6. P. & P. 1/..

NEW GALVA-
NOMETERS
Solid brass, 3in.
dial, in polished
wooden case. 70
degree scale, 35
mA either side.
100 ohm toil. Price
12/6 each. P. & P.
1/6.

PLATE TRANS-
FORMER of very
best U.S.A. make,
brand new, orig-
i nal manufacturers'
cases. Input tapped
at 190/210/230/250
V. Output 2250-0-
2250, centre tap-
ped 400 mA. Nett
weight 76 lb., size
I3in. x 9in. x 64in.
Price L6/10/- each

plus carr. 10/-.

I -

tere,rovr,trr

L.T. TRANS-
FORMER. Input
230 V. Output
50 V. 50 amp.
Adjustable by reg-
ulator switch on
primary. Steel case
with mains switch
Will take 100%
overload. Weight
150 lb. Wound at
800 amps. per sq.
inch. Brand new.
Price E15. Carr.
E I.

BRAND NEW
SELENIUM FULL
WAVE BRIDGE
TYPE RECTIFI-
ERS, in manufac-
turer's original pack-
ing. D.C. output 36
v. 10 amp., made up
of 12 x 110 mm. dia.
plates. These fitted
in cooling funnel
(removable). Size
I I4in. x 8in. x 4fin.
Price 45/, P. & P.
3/3.

TWELVE
PLATE F.W.

BRIDGE CON-
NECTED RECTI-
FIER 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.
SPRING LOADED
FUSED TEST
PRODS, complete
with wire leads and
spade terminals.
Price 4/6 per pair.
P. & P. 1/-.

MUIRHEAD VER-
NIER DRIVE.
Scaled 0-180 degrees,
ratio 31/I, dia. 3in.,
as fitted to R.F.26
units. Complete
with lampholder. In
manufacturers' orig-
inal packing. New.
8/6 each. P. & P.1/6.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING!

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2. TO:GER 0576

ALL MAIL ORDERS : (Early Closing Thursday)

47-49 High Street, Kingston -on -Thames
Telephone : KINgston 4585
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NEW-The "CONTINENTAL -6" (Superseding the "TRANSISTOR -8")
COMBINED TRANSISTOR PORTABLE/CAR RADIO SUPERHET

SPECIFICATION

* 195 to 560 metres on medium wave.
* 1,150 to 1,800 metres on long wave.
* 400 mW. push-pull output.
* A.V.C. and Car radio. Standard Fitting
* Slow-motion tuning. * Size 9f x 7 x 3+
* HI-FI SPEAKER. * Weight 4 lbs.
* 6 months' battery life. * EASY TO BUILD
* Resistor & Condenser leads pre -trimmed.
* Printed circuit board marked with

component numbers.
* EDISWAN TRANSISTORS
XAI02, 2-XAIOI, X13103, 2-XCIO1i
2 -DIODES.

TRANSISTOR "8"
STILL AVAILABLE AT E10-19-6

TOTAL COST OF ALL SPECI-
FIED COMPONENTS INCLUD-
ING CABINET,BATTERY, ETC.,
ONLY LI I/10/-. P.P. 3/6.

All components available separately.
Send for descriptive leaflet and prices.

A highly sensitive and selective portable
fully tuneable on medium and long waves.
Performs equally well as a car radio.
Low running costs, good looks and ease
of construction combine to produce a
radio equal to any commercial receiver
in the 20 gn. class.

2 -WATT POWER STAGE
For use with ' Continental.'
Works from 12 -volt supply.
Overall size 4} x 3f x 2fin. All
parts with Power transistor, less
speaker. 52/6. P.P. 2/-. 5in.
18/6; 7 x 4, 20/-; 61in., 18/6.

MAJOR -2 * 4 -stage reflex
(Two -transistor Pocket * Medium wave; tune -

Radio) able
* Very sensitive
* No aerial or earth
* Complete layout
* Over 6 months on

one battery
* 4i x 3 x I fin.
* Weight only 4 ozs.

TOTAL 69/6 POST * Personal phone
1/6

NEW BOOKLET FREE: All components sold
separately

GOOD RECEPTION ANYWHERE

MAJOR -3
(3 -Transistor Radio)

(See " R.C." Sept., '59)
All parts sold separately.

RESULTS

* 5 -stage Reflex
Circuit

* No Aerial or
Earth.

* Min. Volume
Control.

* 3 Ediswan
Transistors.

IV* Medium Wave
Tuning.

* Size 4i x 3 x
Ifin.

* Personal
phone

TOTAL 87/6 P.P. 1/6
GUARANTEED ANYWHERE
NEW BOOKLET FREE

MINOR-I
(I -Transistor Radio)

* 3 -stage Reflex

* Medium wave

* Ferrite aerial

* Size 3 x 2 x
Fn.

* Includes per-
sonal ear-
phone

All components 49/6 * Layout
P.P. 1/6 diagrams

Free list on request

THE SMALLEST ON THE MARKET

AUDIO GENERATOR
Ideal for audio circuit checking or R.F. modulator.
With XBIO4 transistor. All components qr
* Size 2f x x I in. P.P. 1/- LJ/-

R.F., I.F. GENERATOR
* Size 2f x If x I in Harmonic output 450 kc/s
to 2 mcis or more. Ideal for complete receiver
alignment. All components 25/- pp. 1!.

AUDIO, R.F., I.F. SIGNAL TRACER
* 2 Ediswan transistors. *Headphone output
* Size 4f x 3 x 11in. All parts

P.P. 1/6

250mW "ADDON" STAGE
* 2 Ediswan Transistors * Push-pull up to 250
mW. * Sin. ELAC speaker. * Cabinet 51 x
x Ilin. A unit for use with Major 2 and 3 or any
earpiece pocket -portable to give full speaker
output. Complete set of parts with cabinet 59/6

P.P. 1/6

TRANSISTOR
Red Spot, audio 5/-
White Spot, RF 7/6
Photo -Trans I0/-
XB104, Audio 10/-
XCI21, 500 mW.

P.P 17/-
OC 71, Audio I4/-

FULLY
S GUARANTEED

SB305, Rad. Con-
trol !SI-

SB23I, Rad. Con-
trol 22/6

SB23 I R, osc /
mixer, H.F. 30/-

0C170, Power,
HF 35/-

SB078, H.F. 10/- V15/ 10P, Power 17/6
Full list and data on request.

TRANSISTOR
TRANSMITTER

* Top Band 150 to
160 metres.

* Voice modulated.
* 3 -Transistor.
* Size x 3 x Ilin.
Pocket size 1.8 to 2
MO Transistor Trans-
mitter, ideal for short
range communication.
All parts 57/6 P.P. 1/6

Free Diagram and List

CRYSTAL
MICROPHONE

INSERTS
ACOS 23-4, lin

square 7/6
ACOS 19-4, 11in

round 141-

ACOS 14, Ifin
round 7/6

ACOS 6-9, 2in
round 12/6

P.P. 6d. any type.

TRANSISTOR QUARTZ
CRYSTAL OSCILLATOR

* Uses crystal fundamentals between 3 Mc/s and
12 Mc/s.

* New 25 Mc/s Transistor.
* Ideal Frequency Check.

All parts, less crystal and holder 22/6 P.P. L -

Suitable Crystals from 5/ -
Send for Free Diagram and Quartz Crystal List

CAR RADIO 2 -watt Amplifier
* 7 x 4in. high flux speaker
* VIS/ 10P power transistor
* Overall size 6 x 4 x Sin.
* Works off car 12 -volt battery

May be used with any battery portable with
I5 -ohm or 3 -ohm output transformer
Complete set of parts 65/- P. & P.2/6
Unit built-up and tested 77/6 P. & P. 2/6

USE YOUR PORTABLE IN YOUR CAR!

Size 71x 44 x 2."SUPER -SIX" TRANSISTOR PORTABLE SUPERHET Weight 20 oz.

* MEDIUM AND LONG WAVES

* MULLARD TRANSISTORS

* PRINTED CIRCUIT

* SENSITIVE AND SELECTIVE

Total cost of :-.11 components

£9. 10.0
P.P 2/6

All parts sold separately

* FERRITE ROD AERIAL
* FULLY TUNEABLE
* 3in. 1500 SPEAKER
* FULL ASSEMBLY INSTRUCTIONS
* FREE LEAFLET

High sensitivity and selectivity combine to give excellent reception on both medium and long waves
this set is recommended as being one of the easiest to build transistor printed circuit sets ever offered

HENRY'S RADIO LTD. 5, HARROW ROAD, PADDINGTON, W.2
IAT JUNCTION OF EDGWARE ROAD

SHOP HOURS: 9 a.m. to 6 p.m MON to SAT. THURS.p.m. AND HARROW ROAD PAD 1008'9
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VALVE VOLTMETER
R.C.A. Type 165-A

D.C. ELECTRONIC VOLTMETER.
6 -Ranges. 0-3-10-30-100-300 and 1,000 volts.
Input res: II-meg. constant on all ranges. Sensi
tivity: 3,666,666 ohms per volt on 3 v. scale.
A.C. VOLTMETER.
5 -Ranges: 0-10-30-100-200-1,000 volts. Sensi.
tivity: 1.000 ohms per volt.
ELECTRONIC OHMMETER.
6 -Ranges, from 0.1 ohms to 1,000 megohms.
Movement. 200 microamperes. D.C. accuracy

2%.
COMPLETE WITH INSTRUCTION BOOK AND
TEST PRODS, BRAND NEW.
Input 110-250 volts A.C.

ONLY E 12/ 10/- P.P. 3/6
SPECIAL PURCHASE - LIMITED STOCKS

BUY NOW

T/X
EF9I 51-
EF92 S/-
813 65/-
832 30/-
832A 35/-
82913 40/-
QV04/7 15/ -
TT 15 45/-
446A 12/6
446B 1216
705A 15/ -

TYPES AND SPECIAL PURPOSE VALVES
2C43 50/- 872A 15i- 8582 15/-
725A 35/- 2K25 65/- 1838 ...25/-
726A ...15/- 19G3 15/- 1632 6/-
7268 IS!- WL860 30/- 1644 12/6
723A/B 551- TZ40 35/- 5638 15/-
2J54 35/- CV129 45/- 5692 30/-
803 22/6 CV2161 25/- 5703 8/6
805 35/- CV '00 15/- 5722 17/6
35T 15/- CV85 15/- 5726 8/6
807 7/6 1625 5/- 5800 45/-

VOLTAGE STABILIZERS
0A2 I0/- VRI50/30 61- QS 1208 101-
0B2 I0/- QS75/20 10/- STV/280/40 15/-
VS70 6/- QS105/45 10/- STV/280/80 25/-
VSII0 6/- OS150/15 I0/- 003W 10/-
VR105/30 6/- QS1207 101 -
Over 600 commercial and industrial valve types in stock. Send for free lists.

5829 101-
5839 35/-
5840A ... 30/-
5852 22/6
5932
5931
6004
9005

301-
351-
17/6
15/-

CK5785... 8/6

V.H.F. TRANS/RECEIVER TYPE TRI920
* 9.72 MC/S IF * 4 -CHANNEL CRYSTAL CONTROLLED
* 40 KC'S BANDWIDTH * 103 to 120 MC/S COVERAGE
Unit complete with 21 valves; crystal; 24 volt rotary power unit, etc., in metal case. In
new condition with full circuit diagram. Circuits separately, 1/9 post free.

16/10/- carr. 10/6.

V.H.F. TRANS/RECEIVER TYPE 1986
* 9.72 MC/S I.F. * 10 -CHANNEL CRYSTAL CONTROLLED
* 23 KC/S BANDWIDTH * 124.5 to 156 MC'S COVERAGE

With Less
Sub -units Type valves valves P.P.
TRANSMITTER ... 81 60/- 25/- 2/6
RECEIVER 114 25/- 7/6 2/6
IF Amplifier 476 32/6 12/6 2/6
Modulator 105 20/- - 2/6
24 v. Rotary unit 3 151- - 2/6
10 -way Control unit .., ... 382 6/- - 9d.

All the above are in absolute new condition. Full circuits available 1/9 post free.

MARCONI No. 19 SET CRYSTAL
CALIBRATOR

CRYSTAL CONTROLLED OSCILLATORS: 10

Kc/s., 100 Kc/s. and I Mc/s. On/Off MODULATOR.
With handbook. Unused. ONLY 79/6. P.P. 2/6.

DYNAMOTORS
24 volt D.C. to 230 v. A.C. 50 c/s. 100 watts.

E5/10/-. P.P. 7/6.
28 volts D.C. to 250 volts 60 mA. 12/6. P.P. 2/6.
12 volts D.C. to 220 volts 165 mA. 32/6.

post free.

AN,ARN-SD GLIDE PATH RECEIVER
3 -channel U.H.F. Receiver; uses plug-in
crystals (not supplied): operating on 332.6;
333.8; 335 Mc/s. Unit contains 7-6A15;
28D7; 2-12SN7; 12SR7; Relays etc. BRAND
NEW and boxed: a bargain at 59/6 P.P. 5/-.

QUARTZ CRYSTALS
FROM 5/- EACH

From 6 Kc/s-47 Mc/s. FT243,
FT241, 10X.1 and B7G.

All types for all purposes.
Send for free list.

WALKIE/TALKIE TYPE 38
TRANSMITTERIRECEIVER

Complete with 5 valves. In new condition.
These Sets are sold without Guarantee, but
are serviceable (7 to 9 Mcls.) 22/6. P.P. 2/6.
Headphones 7/6 pair, Junction Box 2/6.
-hroat Mike 3/6. Canvas Bag 4/.. Aerial

Rod 2/6.

R.C.A. SPEAKER
8in. P M. in crackle cabinet. For ARB8 and all
communications receivers. 45/- P.P. 2./6.

PACKARD BELL AMPLIFIER
(Low Imp. Mic. Pre -amp.) Complete with
screened case with 6SL7GT; 28D7; relay,
leads, lack plugs; handbook, etc. Sealed in
carton. Low impedance mic. pre -amp.

ONLY 12/6 P.P. 2/-.

I82A INDICATOR UNIT
COMPLETE. INCLUDES VCR97 with Mu -metal
screen; 3-EF50; 4-SP61 : 5U4G ; POTS; TRANS-
FORMERS, etc 67/6 P.P. 51-.

SURPLUS EQUIPMENT
New Free List of Units, Meters, Generators and
Equipment, including Vibrators, Radar Units,
RX/TX etc.

TRANSMITTER/RECEIVER
Army Type 17 M's. II

Complete with Valves, High Resistance Head-
phones, Handmike and Instruction Book and
circuit. Frequency Range
44.0 to 61 Mc/s. Range
approximately 3 to 8
miles. Power require-
ments. Standard 120 v.
H.T. and 2 v. L.T. ideal
for Civil Defence and
communications.

BRAND NEW

45/- P.P. 5/-.
44-61 Mc/s. Calibrated
VVavemeter for tame,
101- extra. P.P. 2/,

1933 RECEIVER CONTROL UNIT
BARGAIN OFFER! 18 MINIATURE
VALVES !!!! 8-EF9I; 6-EF92; 2-EB91; EL9I;
IF's; RELAYS, ETC., ETC., IN CASE.

95/- P.P. 3/6.

A.C., D.C., R.F. METERS
0-15 v. 21in. M.I. (AC) F.R. 8/6
0-20 v. 2in. M.C. (DC) F.S. 7/6
0-40 v. 2in. M.C. (DC) F.S. 7/6
0-150 v /}in. M.C. (DC) F.R. 12/6
0-200 v. 2fin. KC. (DC) F.R. 12/6
0-300 v. 2fin. M.i. (AC) F.R. 10/-
0-600 v. 2fin M.C. (DC) F.R. 12/6
0-300 v Sin. M.1. (AC) P. 501-
0-11 kv. 2fin M.C. (DC) P. 151-
0-2+ kv. 2fin. M.C. (DC) P. 151-
0-500 UA 2fM. M.G. (DCI F.R. 15/-
0-500 UA 3fin. M.C. (DC) F.R. 59/6
0-400 UA
0-I mA

3fin.
2fin.

M.C. (DC) F.R.
KC. (DC) F.R.

S9/6
2.216

24-0-2f mA 21in. M.C. (DC) F.R. 12/6
0-30 mA. 2in. M.C. (DC) P. 7/6
0-50 mA. 2in KC. (DC) F.S. 7/6
0-10 mA 24 In. M.C. (DC) F.S. 101-
0-100 mA. 2in. M.C. (DC) F.S. 10/-
0 -ISO mA 2in. M.C. (DC) F.S. 7/6
0-500 mA 2fin. M.C. (DC) F.R. 12/6
0-750 mA 2in. T,C. (RF) P. 6/-
0-500 mA. 2in. T.C. (RF) P. 6/-1
0-I amp. 2in. T.C. (RF) P. 6/-
0-3 amp. 2in T.C. (RF) F.S 6/-
0-12 amp 2fin T.C. (RF) P. 10/-
0-20 amp. 2in M.C. (DC) P. 7/6
0-30 amp. 2in. M.C. (DC) F.S. 7/6
5-0-5 amp. 21in. M.C. (DC) P. 10/-
0-10 amp. 4in. M.C. (DC) P. 25/ -

FREE COMPLETE LIST ON REQUEST

CATHODE -RAY TUBES
2AP I 2in.
VCR I39A 2fin.
3BP I Sin.
3FP7 Sin.
3AP I 22in.
Mullard DG7/5 2fin.
5FP7 Sin.
VCRS I7C 6in.
VCR97
Screens for VCR97

P.P. 2/- any type.

FREE LIST and Data on request.

25/-
35/-
30)-
12/6
301-
45/-
213/-
30/-

41/-6

HENRY'S RADIO LTD.
4

AVO-MINOR

COMPLETE WITH

AC/DC volts.
0-500 volts.
D.C. mA.
0-500 mA.

RESISTANCE

0-20 K.

LEADS AND
LEATHER CASE 79/6 P.P. 2/ -

5, HARROW ROAD, PADDINGTON, W.2
(AT JUNCTION OF EDGWARE RD. AND HARROW RD-) PAD 1008/9
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TRADE
ENQUIRIES

INVITED

RADIO CLEARANCE LTD.
27 TOTTENHAM COURT RD., LONDON, W.I
The oldest Component Specialists in the trade

Telephone :
MUSEUM 9188
EST. 30 YRS

ELECTROLYTIC CONDENSERS -WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND

ABBREVIATIONS : C. Clip mounting tag ends. P. Prong mounting. T. Tag ended. S. Sleeved.
PC. Printed Circuit. R. Reversible polarity. M. Moulded with wire ends.

W. Wire ended.

Capacity
(Mids.>

1
1

1

1
2
2
2
2

2
2
2
2
2
2
3

4
5
5
5
5
5
6
6
6

SI NGLES
Wkg.
Volts Size'
275 x 11
12 13/32 x 1

1
II
x lf

150 x 1}
1525

1, x 110
xlf

250 I x 1
150 f x lf1
200 x l
250 }x11
275 ix
350 fx2
450 4x1}
750 11 x 4}

4 13/32 x 1
15 x lf
28 f x lf

200

25 13/32 x 1
150 f x l2f
275 f x
350 8 x 2

6
12 13/32 x 1}

150 1 x 1
450 1 x 2
12 13/32 x 1
25 13/32 x 1

50 1 x lf
60 1x11

350 i x 11
275 1 x 2
150 0x2
360 1 x 2

6 13/32 x I
12 13/32 x 1
12 x
28

1

x f
50 x10

275 1 x 3
350 lax 2
275 1 r 3

Type Prlee

M 1/4
W/8 11-

T/8 1/
W 1/-
W/8 1/-
WorW/81/3
T 10d.
w 1/-
WorWIB 1/-
W 1/3

1/6
W/8 1/11

I& 1/4/6
5

T/B/R 1/6
T/B 1/3
W
W 1/9/3

1

8 1/-
6

T

WIs 1/-
X 1/4
T 106.
W/8 119X/4M/R

1 1/6

W 1/6
/1-

w 1/9
W

1/61/9

PWla
1/96d.

1/4
ma t 1/6
W
W 1 1/6/6

W 1/9
T/B 2/-
P 118

Capacity
(Mids.)

84
75
80

100
100
100
100
100
100
100
100
100
150
150
200
200
200
200
200
250
250
250
250
250
250
900
500
500
500
500
500
500

5000
6000
8000

8+ 8
8+ 8
8+ 8
8 + 16

10+ 10
12 + 12
12 + 12
12 + 24

Wkg.
Volts Sine'
350 1

1
x xl3

12 f
450 lf x 3

6 13/32 x 1
12 xlf
25 {x11
25 x l
25 }x14

270 lf x 2
275 1 x 3
275 1 x 3
350 1f x 31

f25 xl
150 1 x 3

f x 1
12
25 fxl lfff
85 1 x 11

275 11 x 3
6 I x2

12 xlf
25 f

x 1x

lf
25 1
50 1 x 2

150 11 x 3
6

}x10
6 1 x 2

12 fxlfx lf
12
12 1 x 2
25 1 x 2

6 1 x 2
6 lf x 3
6 11 x 3

Type
C

W/8

W/S

T/S

C
P/S
PC

W/8
X

C/I3

C/S

T

C
P
P/11
T
C

C
C

C/S

DOUBLES

Price

12/0d.8
2/6
1/4

1/-
1/3
1/3
1/-
1/6
2/-
31-
1/3
1/-
1/4
116

10d.
10d.
2/-

10d-.

1/
11-

1/3
1/6
1/-

108d.d.
8d.
1/-
1/3

1/6
8/-
3/
4/6-

350 1 x 2 C 2/3
450 1 x 2 W 2/9
480 8x15 W/8 3/-
450 1 x lf W/8 We
460 1 x 2 W/8

12/6275
1x2

P
275 1 C 218
275 1 x 2 C 1/6

Capacity Wkg.
(Kids.) Volts

12+ 28 275
18+ 18 150
18+ 16 275
16+ 16 350
18+ 18 450
20+ 10 450
20+ 20 275
20+ 20 450
20+ 20 460
24+ 24 360
25+ 26 800
80+ 30 150
32+ 82 150
32+ 32 150
32+ 32 150
32+ 32 250
32+ 32 275
32+ 32 275
32+ 82 350
12+ 32 350
32+ 82 450
40 + 20 150
40+ 40 150
40+ 40 275
40+ 40 300
40 + 40 450
50+ 50 150
50+ 50 200
50+ 50 250
60+ 50 275
50+ 50 275
50>- 50 275
50+ 50 300
150+200 275
60 +100 275
60 +100 350
60+200 275
80+250 275
80 +300 275

100+ 65 250
100+100 12
100+100 25/12
100+100 275
100+100 300
100+100 300
100+200 25

Size*
1 X 2
f
1 x 2
1 x 2
1 x 2
1 x 8
1x2
1 x 3

11 x
1 x

1 x 2

1x lfx 2
1 x 2
I x 8
1 x 21

11 x 2
1 x 2

11x2
1 x 2

11 x 3
1 x 2
1 x 3

11x2
lx 20

11 x 3
1 x 2
1 x 3

11 x
11x2
18x8
1 x 3f

18x2
11 x 3
11x3
11x41
11 x 41
1.8 x 46
11 x 4
11x3

1 x 2
1 x 2

11 x 3
11 x 3
11 x 3

1 x 2

TIN Price
P 1/6
T/B 1/-
P 2/-
C/S 31-
W/8 4/-
O 8/-
P 2/-
W 8/6-

C
P 3/

2/-
P 1/6
W/S 1/-
C 1/-
W/B 1/-
PC

1/6
10d.

P
C /6
C 86
C/8 4/-
P/8 3/ -
WIN

10a
P 10d.
C 1/ 6
PC/B 2/-
W 8/-
O 1/-
P 1.1-

1/P -
P 1/9
C
PC 1/9/6

1

O 2/-
C 4/8

2/6
C 5/6
C c

3/6
3/6

C 3/6
P 2/-
C 1/-
P
C 2/6
P 8/-
P 8/-
P 1/ -

Capacity Wkg.
(Mids.) Volta

100+200 250
100+200 275
100+250 275
100+300 275
100+400 275
150+ 80 950

Size' Type
11 x 41 C
11 x 41 C
11 x 41 C
10x4 C
2 x 41 C

lf x 4 C

TRIPLES Etc.
8+8+8 350
16+8+4 275
16+16+4 275
16+16+16 275
20+15+15 460
20+20+25 250
25+25+25 26
30+80+80275
32+8+8 275
32+16+25 200/25
82+82+2 275
32+32+6 275
82+32+8 250
32 + 82 +25 275/25

32 +200 +50 275
82+300+70 275
40 + 30 +20 150
40+40+12 275
40+40+20 275
40+40+20 300
40+40+82 275
40+80+20 460
60+24+24 275
50+50+6 275
50 + 50+10 150
50+50+50 350
80+300+80 275
100 +40 +40 450/50
100 +100 +50 300
100+100+200 275
100 +250 + 250 275
100 + 400+18 275
100 + 400+32 275
200 +250 +250 275
90+20+10+10 350

Price
216
5/-
5/-
4/-
4/-
5/-

21 x P 4/-
1 x 2 P 2/6
1 x 2 0 2/6
1 x 2 C 2/9

11 x 1/-
1 x 32

PIS
3/8

11 x 2 pC/8 216

1 x 2 P 1/-
If x 2 C

22/-11 x 2 C 16
11x2 C 8/-

1 x 3 C
Ilf x 2 C /1

11 x 4 C 31-
11 x41 C 3/-

1 x 2 P 1/ -
la x 2 C' 2/6
111 x 2 P 3/-.
1i x 2 P 8/-
3}x 2} PO 3/-
1 x 3 P 51-

lf x 2 P 8/-
11 x 8 P 8/-
lf x2 C 1/-
11 x 3 P We
lf x 41 0 3/6
11 x 41 P 4/6
1t x 31

C 4/8
P 416

11 x 4
2 x 41 C 5/-

lf x 41 C 4/-lf x 4f 0 4/-
lf x41 0 6/-
11 x 2 C 318

All voltages quoted are WORKING. 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 10/,

MOULDED TROPICAL PAPER CONDENSERS
Small, non -inductive, insulated, high-grade Capacitors
150 v. wkg. .15 Mfd. 5% 10d..22 MId. 10% 9d. 1 Mfd. 10%
1/3. 2 Mfd. 1/9. 2 Mfd. 10% 1/10. 250 v. Wkg., .068 Mfd.
9d. MId. 1/1. .22 Mfd. 2% 1/4. 1 Mid. 10% 1/7. 500 v.
Vag., 680 pF. 1,000 pF., 1,500 pF., 2,200 pF. 7d. each.
3,300 p0.1191. 5,000 pF., 6,800 pF..01 hifdad. each. 8,200 pF.
1/- .022 Mfd., .03 Mfd. 10d. each. .047 Mfd. 2%, .05 Mfd.
11d. each. .1 Mfd. 11d. & 1/2. .2 Mfd. 5% 1/5. .25 Mfd.
1/6..5 Mfd. 1/3 & 1/9. 750 v.Wkg., 470 pF. 10%, 820 pF..
1,500 pF., 2,000 pF. 8d. each. 5,000 pF., 8,800 pF. ed. each.
.022 Mfd. 1.0d. 1,000 v. Wkg. 1,500 pF. Ltd. 8,800 pr.
105. .01 Mfd. 1,500 v. 1/-. .12 Md., .15 Mfd. 1/1 each.
.3 Mfd. 1/4. .3 Mfd. 10% 1/5.

VALVE HOLDERS
4 pin UX. 7d. 5 pin Brit. Pax. 2d. 7 pin Brit. Pax
3d. 7 pin Brit. Amp. 4d. Int. Octal Pax. 3d. Mazda Oeta
Pax. 3d. Loctals Amp. 64. B7G Pax. 64. B7G P.T.F.E.
8d. B7G Cer. with saddle and valve retaining spring 1!-.
BOA Pax. 4d. B8A Mop. 6d. BOA Cer. 8d. BOA Pax. 6d.
BOA Amp. 6d. BOA Cer. 10d. BOA Cer. with saddle and
valve retaining spring 1/-. BSA ceramic with skirt 1/-.
BSA printed circuit 10d. B7G Valve Cans 6d. EYS8 High
voltage holders 1/3.

VARIABLE GANG CONDENSERS
Twin Gang 20 pF. Ideal for P.M. 2in. x lfin. x lin. 2/-.
Twia Gang .0005 MFD. 21in. x 21n. x 111n. Spindle

4/-.
Min. Twin Gang. .0005 MFD. 2/in. x 1/in. x lfin.

Spindle fin., 5:8.
Min. Twin Gang. .0005 MFD. 2010. x lfin. x lain.

Spindle tin. with trimmers, 8/6.
Twin Gang .0005 MFD. Geared with S.M., 3/8.
AM/FM 2 -Gang Condensers, 600 + 20 pF., 318.

TRANSISTOR COMPONENTS
SUB MINIATURE ELECTROLYTIC CONDENSERS
-SLEEVED-All at GIG each.
.1 Mid. 12 v., 243.840 Mfds. 3 v., 2.6.8.1042-16.30-
50 Mids. 6 v.. I MId. 10 v., .1, .5/30 Mids. 12 v.,
.25 Mfd., 2 Mfds., 8 Blida., 15 v., 8 Mids., 18 Mfds.,
30 v., 2 Mfds. 70 v.

SUB MINIATURE TRANSISTOR COILS
Set of 3 I.F. Transformers 470 Gni. plus Oscillator
coll.
As specified for Mallard Circuits 23/6 complete.
As specified for Mazda Circuits 23/6 complete.
WTC oscillator Coils for Jackson or Plessey Gang,
4/8 each. WTC 470 kc/s I.F. Transformers, 4/- each,
7/8 pal,

SUB MINIATURE CARBON POTS
5K, 50K, 220K, 830K, 13f, 2/- each. 5M with
switch, 4/6. 5K, 116. 500K preset 1/... 111 Tran-
sistor Pots, 2/-. 5% Transistor Pots, 1/8.

SUB MINIATURE METALLISED PAPER CON-
DENSERS tin. x tin. 100 v. working.

.005 MFD., .0122 MFD.. .002 MUD.. .001 MFD., 8d,
each, .01 MFD., .02 MFD. Price 8d. each.

TRANSISTOR GANG CONDENSERS
With intermediate screen as specified for MILLARD
Transistor circuits, 9/6.
As above with switch for L.W. pre -selection, 11/-.

MIN. POLYSTYRENE CONDENSERS
10 pF., 100 pF.. 500 pF., 1,000 pF. 125 v. wkg.
8d. each.

TV PRESET CONTROLS
DISC CERAMIC CONDENSERS 500 v. Wkg. Knurled knob and 6IIA fixing holes. Diem. 6K, 25K,

600 PF. .001 MFD. .0025 MOD., .002 MID.. .008 MID. 50K, 100K, 250K, 500K, 211. 1/3 each 23K, wirewound
.005 IND. 6d. each. .01 MFD. 9d. 1/6.

SWITCHES ROTARY
Size 145e1n. dia.-2in. spindles. Price 2/11 etch.
1 pole 10 way. 1 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. Diem., lin., 2010. spindles, 5K, 10K,
25K. Linear only. 50K, 100K,260K, 500K, IM, 2M, Log
or Linear, less switch, 2/6 each. With switch, 4/8.

TRANSFORMERS
Audio Output Types. 0,0000 to 30, 3/6. 10,0009 to 30,
3/9. 13,00011 to 312 4/-.
Universal CRT Boosters with tapped primaries 2 v. 6.3 v.
13 v., 25% boost all taps, 10/6. Filament transformers,
centre tapped, 0.3 v. output, 1.5 snap., 5/9; 3 amps.,
9/6.

MODERN TV COMPONENTS
Ferrox Line 0/P transformers, 16 Kr. U25 19/6. Frame
0/P transformers to match 4/8. Scanning Coils to match
15/-. Panel containing 6 preset pots. 5/.. smoothing
Chokes: 2 Hy. 250 mA. 3/11. 1.9 Hy. 250m.A. 2/11. 1.3 Hy.
250 mA. 2/6.
G.E.C. Metal Rectifier 250 v. 250 mA. 10/-. 34 ?deg. I.F.T.
1/8 ea. 38 Meg. I.F.T. (link) 2/- ea. Masks 14M., 171n., and
2110. 2/6. 3/6. 4/6 (plus 2/6 p.p.).

MISCELLANEOUS
Genuine 0071 Transistors 6/6. Crocodile clips 4d. Coax.
Plugs and Sockets 2/2 per pair. Condenser clips lin. and
1 fin. 64. ea. Parmeko Smoothing Choke 8/9 Hy. 100 ma.
8/8. 500 pF. 15 Kv moulded Condensers 2/8. WX2s
Westector 64. Elliptical Speakers Tin. x 4in. 12/6. 100
assorted first class Erie resistors 1216. Transistor twin
gang condensers 287 +166 p3'., ex equip. 4/6. Vibrator
Has Chokes 1/-. Ext. Loudspeaker panel with switch 1/-.

We have an extensive range of Waxed Paper Condensers
(average price 5d. ea.), Metallised Paper Condense/
(average price 11d. each) and Wirewound resistors 5;13/ -
watt types (average price 1/- ea.).
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C.R.T. ISOLATION TRANSFORMERS
For Cathode Ray Tubes having Heater/Cathode short,
oiroult and for C.R. Tubes with falling emission. Poll
instructions supplied.
Type A. Low Leakage windings. Optional Boost 25%
and 60%. Tapped mains primaries.

2 volt 12/6 each
4 volt 12/6 each
6.3 volt 12/6 each
10.8 volt 12/6 each
13.3 volt 1213 each

OUR LATEST SUPERIOR PRODUCT. Type A2 -
High Quality. Low capacity, 10/15 pf. 1 A /
Optional boost 25%. 60% 75%. 9,99 each
Type B. Mains input. Low capacity. Multi Output
2, 4, 6.3. 7.3, 10 and 13 volts. Optional boost 25% and
60%. Suitable for all Cathode Ray Tubes. 21/-.

RESISTORS. All preferred values. 20% 10 ohms to 10
meg., f w.. dd.; 1 ... 04 1 w., 8c1.' 11 w., 84.; 2 w., 1/-.
HIGH STABILITY. 4 w., 1%, 2/-. Preferred values 1000
to 10 meg. Ditto 5%. ild., 1000 to 5 meg.

5 1/3
10 watt WIRE -WOUND RESISTORS {1/6
15 watt 25 ohms -10,000 ohms 2/-
15,000 ohms -50,000 ohms 5 w., 1/9; 10 w 2/3
WIRE -WOUND POTS, S w. V71REWOUND POTS, 4 w.
Pre-set Min. T - V. type Standard size Pots, long
Knurled Slotted knob. Spindle High Grade. All
All values 25 ohms to 25K., values 100 ohms to 60 K.,
3/- ea., 30 K., 50 K., 4/-. 6/6; 100 K., 7/6.
Ditto, 1 w. Carbon Track W W EXT. SPEAKER
30 K. to 2 Meg., 3/-. CONTROL 1017, 3/,
0/P TRANSFORMERS. Heavy Duty 50 mA., 4/6. Multi -
ratio push-pull, 7/6. Miniature 3V4, etc, 4/6. Hygrade
Push-pull 10 watts, 15/8. MULLARD " 510 " 0k or 8k 30/-.
L.F. CHOKES 15/10H 60/65 ma., 5/-. 10H 85 ma., 10/6.
10H 150 ma., 14/-.

MAINS TRANSFORMERS 200/250 v. AG.
STANDARD 250.0.250, 80 mA., 6.3 v. 3.5 a.

tapped 4 v. 4 a. Rectifier 8.3 v. I a., tapped, 5 v.
or 4 v. 2 a. Ditto 350-0-350 22/8

MINIATURE 220 v. 20 mA., 6.3 v. 1 a. 10/6
MIDGET, 260 v. 45 mA., 6.3 v. 2 a. 15/6
SMALL, 260-0-250 100 mA., 6.3 v. 3.5 a. 19/6
STANDARD, 250-0-250, 83 mA., 6.3 v. 3.6 a. . 17/6
HEATER TRANS., 6.3 v. 11 a., 9/15 3 amp. 10/6
GENERAL PURPOSE LOW VOLTAGE. Outputs 3. 4, 5,
6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 A.

ALADDIN FORMERS and cores, fin., gd.; fin., 10d.
0.31n. FORMERS 5937 or 8 and Cana TV1 or 2, fin. sq. x

or fin. sq. x lfin., 2/- with cores.
SLOW MOTION DRIVES. Epicyclic ratio 6:1, 2/3.
TYANA. Midget Soldering Iron, 230 v. 40 w., 18/9.
REMPLOY INSTRUMENT IRON. 230 v. 25 w., 17/,
MAINS DROPPERS. 3 x lfin. Three Adj. Sliders, .3 amp.
750 ohms. 4/3. .2 amp., 1,000 ohms. 413.
LINE CORD. .3 amp., 60 ohm. per foot, .2 amp., 100 ohms
per foot, 2 way, 6d. per foot, 3 way, Id. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. Sire only f x 1* in.

ACOS CRYSTAL DESK MIKE. Bargain. 35/.,

MIKE TRANSF. 50:1, 3/9 ea.: 100:1 Potted, 10/8.
LOUDSPEAKERS P.M. 3 OHM. Sin., Rola, 17/8.
fin. x din. Rola, 18/-. 7in. x 41n. RA., 21/-.
101n. x bin. Rola, 27/8. 81n. Plessey, 19/6.
61in. Rola, 18/6. Bin. Rola, 21/-. 10in. R.A., 30/-.
HI-FI TWEETERS, Cm, 25/-. 12ln. Plessey, 30/,
12in. Baker 15 wt. 3 ohm and 15 ohm models, 105/-.
121n. Baker foam suspension 15 w. 15 ohm, gg.
121n. 15 ohm Plessey 10 wt.. 45,-.

I.F. TRANSFORMERS 7/6 pair
485 kola. slog tuning miniature can 24.1 x lin. High
Q and good bandwidth. By Pye Radio. Data sheet supplied.
Wearite M500 I.F. Miniature 466 ke/s., 12/8 pair.
Wearite 550 I.F. Standard 666 kets.. 12/6 Pair.

CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-. 40 Circuits, 3/-.
H.R. HEADPHONES, 4,000 ohms, brand new, 16/6 pair.
SWITCH CLEANER Fluid, squirt spout, 4/3 tin.
TWIN GANG CONDENSERS. 365 p1. Miniature, 11 in.
x 111n. x lfin., 10/-. .0005 Standard with trimmers.

9/-; less trimmers, 13/.. Midget, 7/8; Single 60 PL, 2/6;
100 pf., 150 pf., 7/-. Solid dielectric 100, 300, 500 pf., 3/6.
VALVE HOLDERS. Pa. int. Oot., gd. Ent). EA60, ea.
B12A, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 pin, 1/-.
MOULDED Mazda and Int. Oct. Bd.. B7G, BOA, BOG. BOA,
9d. B70 with can. 1/6; B12A, 1/3. BOA with can, 1/9.
CERAMIC, EF50, B70, BOA, Oct., B70, BOA Cana 94.
SPEAKER FRET. Gold Cloth 171n. x 25in., 5/.. 25th. x

Tygan 54in. wide, 10/- ft. 371n. wide, 51- ft.
Samples, S.A.E.
WAVECHANGE SWITCHES.
2 p. 2 -way, 3 p. 2 -way, short spindle 2/6
5 p. 4 -way, 2 wafer, long spindle 6/8
2 p. 6 -way, 4 p. 2 -way. 4 p. 3 -way, long spindle 3/6
3 p. 4 -way, 1 p. 12 -way, long spindle
Wave change "HABITS" 1 water, 8/6; 2 wafer, 12/6;
3 wafer 113/-; 4 wafer 19/6; 6 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 (16 v.), 1, 2, 4, 5, 8,
25, 50 mfd.. 3:- each.

3/6

EDISWAN TRANSISTORS
JUNCTION TYPE P.N.P.

AUDIO 103102, for ampli- R.F. XA104 frequency
Sens and output stages up changer up to 4 Mc/s.1 8/.
to 350 milliwatte In push-

/ KA103 IF amp.
PRICE 1 vi - up to 2 Mc/s.

15/.
Ooltop Power V15/10P, up to 10W with heat sink, 201-.

1960 RADIOGRAM CHASSIS
An

''.....M.,.

...

THREE WAVEBANDS FIVE VALVES
SAV. 18 m.-60 m. LATEST MULLAHS
M.W. 200 m.-550 m. ECH81, EF89, EBC81,
L.W. 800 m.-2,000 m. EL84, EZ80.
12 month Guarantee. A.C. 200/250 v., 4 -way switch.
Short -Medium -Long -Gram. A.V.C. and Negative
Feedback, 4.2 watts. Chassis 13fin. x 51in. x 21in.
Ginn Dial Size 10 x 41in. horizontal or vertical. 2 Pilot
Lamps. Four Knobs. Walnut or Ivory, aligned and
calibrated. Chassis isolated from maim.

BRAND NEW £9. 10. 0. Cm' 4'6'
TERMS: Deposit 25/5/- and 5 monthly payments of EL
MATCHED SPEAKERS tlin. 17/8; 10in. 25/-; 12in. 30/-.

SUPERIOR FM -AM MODEL
Six Milliard Valves, ECC85, ECH81, EF89, EABC80, EL84,
EZ80. V.H.F. 108-87 He s. Med. 190-550 m. Long 1000-
1000 m. Gram input. Ready for use. AS. Mains 200/
250 v. Isolated chassis. Output point for use as Hi -Ii
Tuner. 12 month guarantee. Circuit supplied.

Leaflet S.A.E.

£18. 19. 6. Care. 5 5.

GARRARD 4 -SPEED RECORD
71 CHANGERS RC121/D MKII MODELS

Brand new and fully guaranteed 12 months.

AUDIO PERFECTION
Designed to play 16, 33, 45, 78 r.p.m. Records 7in., 10in..
121n. With plug-in NORMAL HEAD.

OUR PRICE £10. 10. 0. STEREO HEAD X8 extra

LATEST COLLARO AUTOCHANGER

£7.19.6

6STUDIO '0'1/r Pick-up7

.,,;?;'' 4 Speeds -..--),6-
10 Records

Or With Cabinet, Amplifier and Speaker

211.19.6. Carr. 5/6.

B.S.R. MONARCH UA8 4 -SPEED
AUTOMATIC RECORD CHANGERS

Brand new and fully guaranteed 12 months.
OUR PRICE £6.19.6. post free

STEREO MODELS UA8. 27/19/6. UA12, 210/10/-.

AUTOCHANGER ACCESSORIES
Suitable player cabinets (uncut boards)...49/6
Amplifier player cabinets with cut boards 63/-
2 valve amplifier and 64in. speaker for above 79/6
3 valve amplifier and 6+in. speaker for above 95/ -

Wired and tested ready for use.

GARRARD 4 -SPEED SINGLE
RECORD PLAYER

,!AUDIO PERFECTION I WE
MODEL TA MK II (.8/10 f Stereo Heads
MODEL 4 HF EIS 1 a extra

BATTERY -MAINS POWER PACK
Same size as batteries B126 and AD36, 90 v. H -T., 11 v.
L.T. only 1/- a year to run on A.C. 200/250 v. Made by
COISOR. Lint 631-, our price 395.

THE HI -GAIN BAND 3 PRE -AMP
Cascode circuit using Valve ECC84. 17db
gain. Kit 29,16 less power; or 49/6 with
power pack. Plans only 6d.
Also Band I version same prices.

LATEST " E.M.I." 4 SPEED SINGLE
RECORD PLAYER

Acos 73 Hi-Fi Stereo and normal xtal pick-up for
7in., 10in. and I2in. records. Silent motor,
heavy turntable.

Special offer L6/19/6. Post 3/6.

VOLUME CONTROLS
Midget size:

Long spindle. Guaranteed
1 year. All values 6 K.
ohms up to 2 Meg.
No switch D.P. Sw.

3/- 4/9
Linear or Log Tracks.

80 .?a e Coaxial
Semi -air spaced, 1fo. dia
Ideal Band III 6d.
Losses cut 60% yd

Post ld. per yard.
FRINGE QUALITY
AIWA= 1/- yd.

COAXIAL PLUGS LEAD SOCKETS .... 2/ -
PANEL SOCKETS 1/- OUTLET BOXES .. 4/6
BALANCED TWIN FEEDER per vd.86., 800 or 3000
TWIN SCREENED BALANCED FEEDER 1/8 yd., 80 ohm.

ALUMINIUM CHASSIS. 18 5.0 g. Plain, undrilied
with 4 sides, riveted corners and lattice fixing holes,
with 211n. sides, 7 x 4in., 4/6; 9 x 71n., 5/9; 11 x 7in.,
6/9; 113 8/8; 14 x 11in., 10/6; 15 x 141o., 12/6
and 8 x

x
18/8.

BLACK CRACKLE PAINT. Air drying, 3/. tin.
P.V.C. CONN. WIRE, 8 colours, single or stranded, 2d. yd.
NEON MAINS TESTER SCREWDRIVERS, 5/-.
CORED SOLDER RADIOGRADE, 4d. yd., rib., 2.6.
PAXOLIN 1/15in. 8fa. x 10in., 1/6. ION TRAPS 5

" GEVAERT GEVASONOR "
60% Extra Long Play Plastic Tape.

1,700ft. Tin. Reel 35/-. 850ft. Sin. Reel 21/ -
SUPERIOR 1,200D. 7in. Plastic Tape 24/-
6008. bin. 16/-. All Spare Reels 3/- each.
LONG PLAY 511n. 1,200tt. 28/-. 3h1. 225f1. 7/8.
"INSTANT " Bulk Tape Eraser and Head
Demagnetiser: 200/250 V. A.C. 27/6.

)(AIRS TYPE. 111.11, 125 v., 60 mA., 51.; 11M2, 100 mA.,
6/-; 11512, 120 mA., 8/-; RM4, 250 v. 275 mA., 181..
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 mA., 7/8; 60 mA., 8/8; 85 mA., 9/6; 200 mA., 21/-;
300 mA., 27/6; Full Wave 120 mA., 15/-.
COILS. Wearite "F" type, 3/- each. Osmor Midget "Q"
type adj. dust core from 4/- each. All ranger.
TELETHON. L. and M. T.R.F. with reaction, 3/6.
FERRITE ROD AERIALS. MAT, 8/9; M. & L., 12/6-
T.R.F. COILS. A/HF, 7/- pair. H.F. CHOKES, 2/8.

JASON F.M. TUNER COIL SET. 26/-. H.F. coil, aerial
coil, Oscillator coil, two LF. transformers 10.7 Mc/s.,
Detector transformer and heater, choke. Circuit and
component book using four 6AM6, 2/6. Complete kit
with Jason Calibrated dial and 4 valves, 26/15/-.
With new Jason Cabinet, 20/-

CONDENSERS. New Stock. .001 mfd. 7 kV. T.C.C., 6/8,
.20kV., .1 mfd. 7 kV., 9/8. 100 pf. to 500 pf. Micas, 641.
Tubular 500 v..001 to .01 mfd., 9d.; .05 .1, 1/-; .25. 1/6;
5 1/9; .1/350 v., gd.; 1/1,000 v., 1/9; 0.1 mfd., 2,000 v.,
3/8; .001 mfd. 2,000 v., 1/9.
CERAMIC COEDS. 500 v., .3 pf. to .01 mfd., gd.
SILVER MICA CONDENSERS. 10% 5 pf. to 500 pf., 1/-;
800 pf. to 3,000 pf, 1/3.
CLOSE TOLERANCE (±1 pf.) 1.5 pf. to 47 pt., 1/6. Dm°
1% 50 pf. to 815 p1., 1/9; 1,000 pf. to 5,000 pf., 2/..
TRIMMERS. Ceramic, 30, 60, 70 p1., 94.; 100 pt., 150 p1.,
1/3. 200 Pt., 1/6. 600 p1., 750 f., 1/9. Phillips, 1/- ea.

NEW ELECTROLYTIC,. FAMOUS MAKES
TUBULAR TUBULAR TYPES

1/360v. 2/- 64/350 v. 5/6 v. 3i-
21450 v. 2/3 100/26 v. 2/- 16/300 v.
4/450 v. 41

4/--
2/8 260/25 v. 1/- 32/350 v.

8/450 v. 2/3 600/12 v. 3/- 100/270 v. 5/6
8/500 v. 21 8 8/460 v. 4/6 2,500/3 v.
16/450 v. 3/6 8 + 8/500 v. 5/- 6,000/8 v.
16/1500 v. 4/- 8 +16/460 v, 5/. 8 18/600 v. 7/-
32/450 v. 5/6 8+16/500 v. 5/6 32+32/460 v. 8/6
25/25 v. 1/9 16+ 16/450 v.5/8 60+60/950 v. 7/-
50/25 v. Et- 18 + 16/500 v. 5/- 64 +120/350 v.11/8
50/50 v. 2/- 32 + 32/350 v.4/6 100 200/275,12/6
FULL WAVE BR GE/SELENIUM RECTIFIERS. 2, 6 or
12 v. If amp., 89; 2 a., 11/3; 4 a., 1716; 8 a.. 22'6.
CHARGER TRANSFORMERS. Tapped input 200/250
for charging at 2, 6 or 12 v. 11 a., 15/6;2 a.,17/8; 4 a., 22 6.
Charger circuit free. AMPMETREs, 4 a. and 5 a., 14 G.

NEW and boxed VALVES 90 -day guarantee
1R5 8/6 8L60 1016 EA50 1/6 EY51 12/8
1115 8/6 HABC80 10/8 EZ81 8/6
114 8/6 6Q70 10/6 EB91 6/6 HAWS° 12/6
2X2 2/6 614A7M 10/6 EBC33 8/8 HVR2A 7/6
384 8/6 68.17M 10/8 EBC41 10/8 MU14 10/6
3V4 8/6 6SN7 8/6 EBF80 10/6 P61 8/8
5U4 8/8 6V60 7/6 ECC84 Me PCC84 12/8
523 8/6 6X4 7/6 ECM/ 11/8 PCF80 11/8
5Z4 10/6 6105 7/8 ECH42 10/6 PCF82 11/6
6AM6 8/6 12A6 8/6 ECM 12/6 POL82 11/6
6BE6 7/8 12AT7 10/6 ECL82 12/6 PENIS 6/8
6BH6 101 12ATTI 8/8 BEN 716 EL82 10/6
6BW6 1018 12AX7 9/6 EF41 10/6 PY80 8/6
6D6 7/8 12BA6 We EF50 5/6 PY81 10/6
6F80 7/6 12BE8 9/8 EF80 10/8 PY82 8/6
6H6GT 3/6 12K7 8/6 BEM 14/8 SP61 5/6
615M 6/6 12(27 8/6 EF92 5/6 UBC41 10/6
616 7/8 8618 9/6 EL32 51 UCH42 10/8
6270 8/6 33Z4 9/8 EIA1 10/8 UF41 10/6
6KOOT 86 80 10/8 EL84 10/8 UL41 10/6
6H70 5/6 807 8/6 EZ40 81811Y41 816
6K80 5.6 964 1/6 EZ80 8/6 022 10/6

RADIO COMPONENT SPECIALISTS
OUR ONLY ADDRESS

337 WHITEHORSE RD.,
WEST CROYDON

POSTAL SERVICE OVER 12 FREE. C.O.D. 1/6 (EXPORT C.W.O. POST EXTRA.) Wed. I p.m. THO. 1665. Buses 133 or 68
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POCKET MULTI -METER
2,500 o.p.v. Multi
range. 6/30/120/300/
1,200 v. A.C., ditto
D.C. 0-1k., 0-I meg-
ohm ; 400 micro -A.,
12 M.A., 300 M.A.;
-00 to + 64-DB,

w. 5 ranges 3 x 4f x
I lin. Large clear
dial. Leads supplied.
(List price L6/19/6.)
OUR PRICE L4/7/6.
P. & P. 2/6.

T.C.S.
RECEIVER

1.5 to 12 Mc/s.
7 -valve superhet,
built like a
dream. 12SK7-
RF,12SA7 Mixer,
12A6 Oscillator,
12Q7 Detector,
AVC BFO - 1st
AF, 12SK7-1.F.'S.
The 12A6 final

puts 1.4 watts into 500 ohms with an input
modulated only 30%. Panel controls: R.F. Gain,
A.F. Gain, C.W. Pitch, band -switch, mod.-C.W.
switch, power switch, ground and aerial posts,
M.O. or crystal frequency switch, speaker jack.
card holder to log 30 stations, hand vernier tuning
knob turning a large etched calibrated plate
behind hair lined window, anti -backlash gears
used. Used condition, 031101-, carriage 15/-.

at L9/10/-,
carriage 15/-.
Note. -If both items purchased together, L17.
Carriage 25/-.

U.S.A. DYNAMOTORS
00C

, t 0
r U

'. 00°

Manufactured by EICOR
(as illus.). Input 12 v.,
output 400 v. at 180 ma.
Size 7  4': 4iin. Brand
new 45/-. D.M.34. 12 v.
in. with 220 v. out. at
80 mA. ONLY 35/-,
P. & P. 3/6 on each.

F.M. TRANS/RECEIVERS BC620
Frequency range 20-
27.9 Mc/s. Crystal con-

trolled, op-
erating on
any two of
80 different
channels in
1 0 0 K c / s .

steps. Aver-
age range 5-
10 miles.
Contains 14
valves, fila-
ment plate,

alignment meter, volume control, mike and 'phone
inputs. 6 and 12 volt supply unit and dry battery
case. Complete Station only E81101-. Carr.
20'-. U.S.A. hand set 20/- extra.

SWITCHBOARDS
Manual, fully portable, 10 line.

MOBILE
TRANSMITTER/RECEIVERS

Wireless Set No. 19 2-8 Mc/s. Collins
T.C.S. 1.5-12 Mc/s. Wireless Set No. 22
2-8 Mc/s. Complete equipment.
Wireless Set B.C. 620 20-27.9 MO. F.M.
80 Channels.

PORTABLE
TRANSMITTER/RECEIVERS

Wireless Set No. 46 3.6-9.4 Mc/s. Wire-
less Set No. 18 6-9 MO. Wireless Set
No. 38 7.4-9 Mc/s. Complete equipment.

WALKIE-TALKIE
TRANSMITTER/RECEIVERS

PRC-6 Handie Talkie 47-55 Mc/s. F.M. 43
channels.

V.H.F. STATIONS
Wireless Set 348 Trans/Receiver 100-124
Mc/s.

COMMUNICATION RECEIVERS
B.C.3I2 1.5-18 Mc/s. Tropicalised. 12
volts. R.107 1.2-17 Mc/s. 100-250 v. A.C.
and 12 v. D.C.

HEADPHONES
H.S.30, D.L.R.-5, D.L.R.-l. Complete
No. I assembly, C.L.R.-1.

MICROPHONES
No. 7, No. 8, No. 3, No. 4, T.S.30, No. 6
(Handset). Carbon and moving coil
inserts.

D.C. DYNAMOTORS
Eicor Model, 12 volts in, 400 v. output at
180 M.A. Hoover Model 12, volts in,
490 v. output at 65 M.A. U.S.A. D.M.34,
12 volts in, 220 v. output at 80 M.A.
Delco Model, 12 and 24 v. in. 265 v. output
at 120 M.A. and 540 v. at 26 M.A.

ACCUMULATORS
2 volt 16 A.H. Unspillable Model. Old-
ham, Exide, etc.
All equipment ex -stock and fully
guaranteed.

BRAND NEW VARIABLE TRANS-
FORMERS. Input 230 volts. Output
0-240 volts, S amps. Brand new, only 01.
Carr. 12/6.

MINE DETECTOR No. 3. Complete
equipment comprising 2 search heads,
amplifier, headset, control box, haver-
sack. Operates from standard batteries.
Will detect all ferrous and non-ferrous
metals. Fully portable and sensitive.
New in original transit case, 65/-. Carr.
15/-.

WIRELESS SET No. 19. MK. II.
This most famous Army Trans/Receiver covers 2-8 Mc/s. (150-37 SET
metres) in two bands and 230-240 Mc/s. V.H.F. Has an intercom. ONLY
amplifier. Designed for 12 and 24 volt operation. Uses a 6 valve superhet
receiver, I.F. being 465 Kcjs., and a 6 valve transmitter designed for
voice and C.W. operat on. Incorporates test and tuning meter for
voltages, aerial loading and current tests. Panel Controls. Frcquency
tuning, P.A. tuning, Gain control, MCW, CW, R/T switch, Het -tone,
netting, off -on, Quench, aerial-AVC-LT-HT-Drive tests. Supplied Carr. 10/ -
complete with 15 valves and instruction book.
Complete station (as illus.), comprising: 19 set, Supply Unit, Control box,
Headphones, Microphone, Morse Key, Variometer, Short Wave and V.H.F.
Aerials and bases and full set of leads. All for only E9. Carr. 25/-.

MILITARY & CIVIL AMERICAN LIGHTWEIGHT HEAD SET
They're High and Low Impedance!

ELECTRONICS These H.S.30 phones are
the smallest used by the
U.S Air Force. 2500 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 with
cord and plug which steps
impedance up to 4,0000. ONLY 15/-. P. & P. 2:6.

CONVERT TO
V.H.F.

Within minutes you
can extend the fre-
quency of your re-
ceiver to cover V.H.F.
by using our brand new
V.H.F. Convertors.
R.F.26 covers 50-65
MO, vernier calibrated
tuning, 20/, R.F.25
covers 40-50 Mcls, switched tuning, 8/6. Circuits
supplied. P. & P. 3/6 on each.

COMPLETE
MORSE

TRAINING UNIT
Complete Code Set,
contains key, buzzer,
headphones, pitch con-
trol, operating internal
battery, housed in
portable wooden case.
Brand new, only 12/6.
Carr. 5/-. Battery 1/6
extra.

INSTANT VALVE
FILAMENT

TESTER
MODEL VT -41

Pocket-size
battery operated
GIVES INSTANT

CHECK OF:
 All Radio

V
 All T.V. Valves.*
 AIIT.V. Radio Fuses.
 Circuit Continuity.
 All Pilot Lamps.
 Has built-in minia-

ture 7- and 9 -pin
valve straighteners and battery test.

International Octal, B.8, B.9, 87 Battery and
Mains types.
Beautifully styled -precision made. Supplied
complete. Fully guaranteed. P. & P.

ONLY '.."°/' 2/6.

ZNIEW7-77-441w

MO

NEW 1960
ILLUSTRATED 1'3CATALOGUE

PORTABLE TRANSMITTER RECEIVER No. 18
Entirely self-contained 6 -valve Transmitter Receiver for voice and C.W. Frequency: 6-9 Mc/s. (50-33
metres). The Transmitter signal is generated by a master oscillator circuit followed by a power
amplifier. The aerial is auto -coupled to the power amplifier by aerial taps to a parallel tuned output
Circuit. The Receiver is a 4 -valve superhet, comprising signal frequency amplifier, frequency changer,
IF amplifier, 2nd det.-A.V.C.-A.F. Stage. Selectivity: The resonance curve of the IF amplifier has
a width of 7 KO. with an average cut-off of Sdb/kc/s. Full netting facilities, circuit set for full modu-
lation, operated by standard dry batteries, range approximately 10 miles. Incorporates Test Meter
for aerial loading, H.T. & L.T. readings. Supplied Brand New complete
with Power Microphone, Headphones, Morse Key, Aerials, Webbing and 8 I carriage
full instruction book all for only 80/-, carriage 10/-. 0 10/-.
18 Set as above less attachments 6/3/-, carriage 10/-.

Callers: 87 TOTTENHAM COURT ROAD, LONDON, W.I
Mail orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.I. MUS. 9607
WOT! You don't own a Relda catalogue! It's terrific and fully illus. Only 1,13
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25,000 OHMS PER VOLT
TESTMETER

Made by TRIPLETT of America. Sloe
x x 611n.. and incorporates a unique

tilting bakellte container size 61 x Slln.,
which has two meters, a 25,000 ohms per
Volt moving coil for D.C. measurements,
and a first grade moving iron for A.C. Reads
Resistance up to 40 Megohms, A.C. es D.C.
Volts to 1,000, D.C. Current to 250 mA and
also has 0-50 Microamps range. Facilities for
measuring Condenser Capacity, eta., and
Audio Output. Completely portable, with
protective face cover. Complete with leads,
batteries, and instructions. Fully re -con
ditioned. ONLY £10 10'- (post. etc.. 3,61.

UNIVERSAL AVOMETER 34
RANGE MODEL D

Ex -Air Ministry, but thoroughly re -conditioned and
checked. Supplied swab Internal batteries and in-
structions. Covers ranges as follows:

D.C. A.C. D.C. A.C.
VOLTS VOLTS Current Current
150 mV. 7.5 v. 15 mA. 76 mA.
300 mV. 15 v. 30 mA. 150 mA.
1.5 v. 75 v. 150 mA. 750 mA.
3 v. 160 v. 300 mA. 1.5 amp.
15 v. 300 v. 1.5 amp. 7.5 amp.
30 v. 600 v. 3 amp. 15 amp.
150 v. 750 v. 15 amp.
300 v. 1,600 v. 30 amp. Resistance
750 v. 1.00015
1.500 v. 10,00015

ONLY 28,1943 (Postage. etr.. 3'61.

CANADIAN MOVING COIL PHONES. Low-re.istance.
fitted noise excluding chamois ear muffs, and leather
covered head -band. Lead terminates to jack plug.
BRAND NEW. ONLY 1916 (Post 1/6).

R 107 RECEIVER
9 valves, 3 wavebands, covering 1.2-17.0 Mc's (18-250
metres), incorporating built-in speaker and power
packs for 100-250 volts A.C. or 12 volts D.C. Size
24in. x 13in. x 17in. Complete, ready to switch on,
thoroughly tested and checked before despatch. IN
NEW CONDITION. ONLY £13'10/- (carriage 20/-).

CRYSTAL CALIBRATOR No. 10
A superb Crystal Controlled
Wavemeter Just released
by the Ministry of Supply.
Hae directly calibrated dial
for nominal coverage of
1.5-10.0 Mcis. but may
actually be used from 500
Itc/s. up to 30 Me/s.
Complete with 500 he/s.
Crystal, 2 valves type IT4,
1 or 1R5 and 1 of CV286
(Neon Stabiliser), and In-
struction Book. Size 7in.
x 7115. x 4in., weight 5 lbs.
Used but in first class
condition. ONLY 6211916.
Carr. 3/6.

12 VOLTS AMERICAN DYNAMOTOR. Delivers 2'20 volts
at 100 mills. Size 51 x nin. diameter. Ideal for running
Radio or Electric Shaver, etc. from car battery. ONLY
32/6.
EHT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. 1 a.,
79/6. 7 kV. (Rect.) with 2 v. 1 a., 89/13. 2.5 kV. (Reel.)
with 2-0-2 v. 1.1 a., 2.0-2 v. 2 a. (for VCR 97 tube etc.),
4743 (postage '2,, per trans.).
6 v. VIBRATOR PACKS. Output approx. 130 v. at
RO mA., fully filtered and smoothed. Complete, ONLY
12'6. (Post '216).
HIGH FREQUENCY A.C. VOLTMETER. A First Grade

Moving Iron Instru-
ment with tin. Mirror
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 Olin. x
Olin. x 5110. Recently
made for the Air
Ministry, by Everett
Edgcumbe, and in
perfect order. Brand
New and Unused.
ONLY K7/10/-. Can
also be supplied for
50 cycles, use either
0.150 or 0-300 volts.

TAPPED TRANSFORMER. Normal primary. deliver-
ing 30 v. 2 amps., which is tapped to obtain 3 v., 4 v.,
5 v.. 6 v.. 8 v., 9 v., 10 v., 12 v., 15 v.. 18 v. 20 v..
24 v. ONLY 20/-. (Post 2.6).

HETERODYNE FREQUENCY
METERS TYPE LMI4

Frequency range 125-20,000 ice s in 2 bands. This is the
United States Navy Model of the well-known BC.221
Frequency Meter, but have many additional features which
increase their usefulness. Voltage stabilisation circuits
and Crystal control ensure extreme accuracy, and in
addition they are fitted with an Internal Modulation
switch to allow use as a Signal Generator. Size only
Olin. x 8in. x Olin. Full information on request.

TRAWLER BAND R 1155s
The latest verhion of this famous Communications
Receiver to be released by the Air Ministry. Covers
5 wave ranges 18.5-7.5 Mc/s., 7.5-3.0 Mc/s., 3.0-1.5 Me/s.,
1.5 Mots., 600 kc/s., 500.200 kc,e. As used by Coastal
Command, Air-sea Rescue Launches, etc. All sets
thoroughly tested and in perfect working order before
despatch, and on demonstration to callers. Rave had
slight use, but are in excellent condition. ONLY
212/19/6.
" B " Models also available. As above but Instead of
3.0-1.5 Mc/s. band has 200-75 ice/s. coverage. ONLY
£7,19/6.
A.C. MAINS POWER PACK OUTPUT STAGE, in black
metal case to match receiver, enabling it to be operated
immediately, by lust plugging in, without any modifica-
tion. Fitted with 8in. P.M. Speaker E0/101-. DEDUCT
10/- IF PURCHASING RECEIVER AND POWER
PACE 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.

AR88 LF RECEIVERS
Reconditioned as new, and in perfect order. Frequency
coverage 75-140 kc/s and 1.2-30 Me/s. ONLY £50
(carriage 25/-).

POWER UNITS TYPE 234
Primary 200 250 v. 60 cycles. Outputs of 5'50 v. 100 mA.,
and 6.3 v. 4 amps. Fitted double smoothing. For normal
rack mounting (m bench use) :ray mg grey front panel size
19in. x 7ln. BRAND NEW. ONLY 59'6 (carriage
etc.. 716).

RCA Sin. P.M. SPEAKER, in heavy black crackled
metal case, designed for use with AR 88 Receiver, or
any set with 3 Ohms Output. BRAND NEW IN
MAKERS CARTONS. ONLY 451- (Post 5/6).

OSCILLOSCOPE No. II
Made by A. C. Coscor. Incorporates Hard Valve Time
Base with speeds of 1-5-40 milliseeonds. but simply
converted to produce 3 cycles per second to 30 ke/s.
Controls include Fine and Coarse Gain, Brightness, Focus,
X and Y Shifts. Has Power Pack for nominal 115 v.
and 230 v. A.C., with adequate fuse protection. Employs
211n. tube type ACR10. Grey and black engraved front
panel, size 19in. x 71n. For standard rack use if required,
depth of unit being 121n. In steel transit case as illus-
trated. Complete with leads and suggested modification
data. BRAND NEW. ONLY £12/101- (carriage 19f.o.

"Q FIVER" COM-
MAND RECEIVER.
The famous American
BC 453 covering 190-
550 kc/s. LPN being

kc/s. Complete
with all 6 valves and
circuit. Size 11 x 6l x
5 in. BRAND NEW
IN MAKERS CAR-
TONS. ONLY 89/6
(Post 3/6).

TCS RECEIVERS
The renowned American set designed by Collins for static
or mobile use. Coverage 1.5-12.0 Me's in 3 bands.
Complete with all 7 valves. Power required 12 v. LT
and 225 v. HT. Size llin. x 13in. x 11 In., in black
crackled case. IN NEW CONDITION. ONLY 210/10/ -
(carriage 15/-1.
We can still supply a few of the TCS TRANSMITTER.
Frequency coverage and size as above. Complete with
all valves, new condition internally but externally store -
soiled ONLY E7/19 6 (carriage 15'-).

10,000 OHMS
PER VOLT

TESTMETER
This latest Caby model
is a handy pocket steed
teeter 61in. x 3Iin. x
21in. Reads low DC
voltages at 10,000 ohms
per volt, up to 1,000 v.
A.C. and D.C. at 4,000
o.p.v. Resistance to
20 mega. D.C. current
to 250 milliamps, and
also Decibels. Complete
with Test Leads. Bat-
teries, and Instruction
Book. ONLY £& 10/,

MAINS ISOLATING TRANSFORMER. Manufactured
by Vortexion. Fully shrouded. Will provid true
1 1 Ratio from nominal 230 v. Primary. Rated at
100 watts. BRAND NEW. ONLY nig (poet 2/6).

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 ) p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus ,rom King's Cross



15( WIRELESS WORLD JANUARY, 196(1

I

PREMIERNsITIVENOWVHF/FM,u9FFER
THESE RCA BARGAINS

SUPER SE

Enjoy Interfer-
ence -free broad-
casting of the
highest standard
this Super Sen-
sitive 7 -valve
plus 2 crystal
diode P.M. Tuner,
even in fringe
areas. The
unique electronic
ray tuning in-

dicator, making tuning simplicity
itself, this perfect tuning is held rigid

by the electronfic clock of the R.C.A. Automatic Fre-
quency Control. Brief specifications: sensitivity 2

microvolts for 20 db quieting; wide band LF.; Audio response 20-15,000 c/s within I db ;
power requirements 230-390 v. 40 ma. and 6.3 v. 2.25 amps stippled by Power Amplifier;
special R.C.A. wide band linear F.M. detector. PRICE 212/121e. 5/- P. & P.

THE VICE-PRESIDENT HI -FIDELITY
REPRODUCER

A truly Hi -Fidelity Record Player consisting of
latest type 4 -speed Record Changer and 10 &Eta
Posh -Pull Amplifier with triple control system and
incorporating a panoramic triple Speaker System
can only result in reproduction at its beet. The
equipment is housed in an attractive walnut finish
Cabinet standing on 4 elegant contemporary legs,
overall dimensions of Cabinet 20 x 185 x 1151n.
PRICE 29 gas. plus 21/- p. & p. Power supply A.C.
105/150 and 200/250 volts, 50/60 c.o.s.

THE SUNBURY AUTOMATIC
RECORD CHANGER

Fine performance at low cost, the Sunbury is a fully
automatic 4 -speed Record Changer which will
continuously play 10 mixed Records, it is mounted
an an attractive plastic desk complete with leads for
mains and for plugging Into the Pick-up Terminals
of a Radio Receiver or Amplifier. LIMITED PER-
IOD ONLY, 29/1916. 5/- P. 2 p.

THE VICE-PRESIDENT 8-10 WATTS PUSH-PULL AMPLIFIER
A compact versatile Amplifier complete with plug-in Power Pack, valve line-up HY90'

19AQ5 and 12AX7, separate bass and treble control, suitable for Speaker. of 15 ohms
impedance and two 3 -ohm tappings for Tweeters. For use on A.C. mains, tappings 115-
150 and 210-250 can also be suppled with Power Pack suitable for AC/DC maim. PRICE
COMPLETE WITH ESCUTCHEON AND KNOBS, 29/1916. 3/6 p. & p.

The Connoisseur's Choice at a
Price You Can Afford

The R.C.A. 20 -watt Orthophonic Power Amp-
lifier and Pre -amplifier Control Unit.
Brief technical specifications: Power
Amplifier distortion less than 0.1%; 40 db
total feedback; noise level 85 db below rated
output; surplus power 395 v./45 ma. and
6.3 v./2.5 amp. for Pre -amplifier and Tuner.
A.C. Input 1001150 volts and 200/250 volts
50-60 c.p.s. Pre -amplifier: accurate switch
matching for Microphone, Tape and Record
Inputs and also permitting the Microphone
Input to be mixed with Radio and Tape;
rumble filter; switched inputs for Microphone
16.5 mV.), Radio and Tape (low and high
levels) and Magnetic and Crystal Pick-ups;
4 -position Filter with Filter Slope Control
variable to 35 db per octave; power require-
ments 395 v.7 mA., 6.3 v. I amp. supplied by Power Amplifier. SPECIAL RICE FOR
LIMITED PERIOD ONLY, 29 gni., 15/- p. & p.

VERTICAL MULTIPLE SPEAKER SYSTEM
ml, superb Speaker System in walnut finish, whilst designed to work in conjunction with
the R.C.A. Equipment, will do justice to any Hi -Fidelity Sound System. being designed to
the highest standards possible to obtain. Technical specifications: one loin. and two 21in.
Moving Coil Speakers arranged for panoramic distribution; 29 c.p.s.-20,000 c.p.s. ported
boos reflex enclosure with acoustic curtain damping. PRICE 232.

RCA. HI -FIDELITY PICK-UP
A high-class Pick-up for the discerning enthusuat with variable reluctance cartridge and
finger-tip weight adjustment for L.P. and Standard Recordings. PRICE 27/10/-
2/6 p. & p.

RCA. TRANSCRIPTION PICK-UP
A superb transcription Pick-up with variable reluctance cartridge and finger-tip weight
adjustment for accurate settings. Suitable for standard and L.P. recordings. PRICE FOR
LIMITED PERIOD ONLY, 23/10/- Plus 2/6 p. & p.

THE PRESIDENT 10 -WATT PUSH-PULL AMPLIFIER
A well -designed compact Amplifier with 10 watts push-pull output; specifications: valve
line-up 6BR7, 12AX7, 2 - BW6 and Metal Rectifier. Separate Power Pack nd separate
Control Panel incorporating Volume On/Off, Bass and Treble Controls, suitable for Speakers
of 15 ohms impedance with separate tappings for two 3 -ohm Tweeters, for use on A.C.
maim 110-150 and 200-240. PRICE COMPLETE WITH ESCUTCHEON AND KNOBS.
£711916.3/6 P. & P.

PREMIER RADIO
23 TOTTENHAM COURT ROAD., W.I. Tel. MUS 345 I

309 EDGWARE ROAD, W.2 Telephone PAD 6963

BENTLEY ACOUSTIC CORPORATION LIMITED
The Valve Specialists 38 CHALCOT ROAD, LONDON, N.W.1
Telephone: PRIMROSE 9090 Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

ANY ORDER UP TO LIO INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 6d. EXTRA. ORDERS OVER LIO INSURED FREE
OAS.. 17/6
OB2.. 17/6
014.. 6/-
1A5 6/-
1A7GT81/11
105 .. 18/6
1D5 9/-
1D6 .. 10/6
SHOOT 11/-
11.4 81 --
!LDS 51-
1LN6 6/-
I NOCIT 111-
1R5.. 7/6
184 .. 91-
105 .. 7/6
1T4 8/-

.. 12/6
IU6 10/-
2X2 4/6
3A4 .. 71-
3A5 .. 10/6
3B7 111/6
3G6.. 6/-
3Q4 7/6
3Q6GT 9/0
384 .. 7/0
3V4.. 7/6
5R40Y 17/6
51740 8/6
5V4G 11/-
12311 8/-
513 .. 12/6
5Z40 10/6
6A8 .. 10/ -
OARS 10/6
6AC7 6/6
6.405 6/6
OARS 8/-
8AL5 5/6

BARS 6/6
6AQ5 8/6
6AT6 816
6A-176 10/6
6AV6 12/7
6B8G 4/6
6BA6 7/6
813E8 7/6
813GOG 28/8
6B118 9/-
611.16 7!6
6BQ7A 15/-
611E7 23/3
6BW6 10/6
6BW7 71-
6BX6 7/-
5C4 .. 71-
6C6C1 6/0
OCDOG 86/6
6CH8 12/6
6F1 .. 26/6
81f8G 7/-
6F12 6/6
6E13 11/6
81'32 10/6
8F33 7/6
646 6/6
81160T11

3/6
6.750 5/-
6.76 . 6/6
8.170 6/-
6K6GT 8/-
6K70 5/-
6K80 8/-
6K25 19/11
8L1 .. 23/8
61.130 9/6
61.70T 12/6
8L18 18/-

61.19 23/8
03LD20 16/11
6N7 8/-
8P25 18/6
8P28 86/6
6Q7G 81-
8R70 10/-
6SA7GT 816
681.70T 8/-
88617GT 6/6
88Q7GT 9/-
8U4GT 18/6
8U5(1 7/6
6VSG 7/-
8V8GTG 8/-
8X4.. 616
8X5GT 61-
8/3012
7B6 81/8
7B7 8/6
705 .. 81-
7C6 8/-
7H7.. 8/-
707 .. 10/6
7Y4 81-
8133 .. 616
9BW6 16/8
1001 18/-
1002 26/6
10F1 17/6
10F9 10/6
1OLD3 8/0
101..G11

16r11
101.13 15/6
10P14 19/8
12A8 6/6
12AC6 15/8
12AD8 17/3
12A.E6 18/11

12AH8 12/6
12AT8 7/6
12AT7 8/-
12A116 83/8
12AU7 716
12AV8 12/7
12AX7 8/-
12BA8 81-
12BE6 10/-
12BH7 81/8
12J70T 10/6
12K6 17/11
12K7GT 8/6
12K8GT14/-
12Q7GT 6/6
128.67 8/6
128K7 8/6
126Q7 12/6
1457 27/10
19AQ5 10/6
19B06028/8
20D1 15/8
20F2 26/6
201.1 88/6
20P1 26/6
2,0P3 28/3
20P5 28/3
25A8G 11/-
25L8GT10/-
25140 9/6
20Z5 10/6
25286 10/-
2781.1 19/11
28D7 7/-
3001 8,1-
30F5 71-
30FL1 10/-
301.1 8/-
30P12 8/-
30P16 8/-

30PLI 11/6
351.5 81/8
351.6GT 9/6
30W4 7/6
35Z3 10/6
3624 6/6
36Z6GT /-
43 .. 12/6
6006 18/6
50CD60

86/6
50L6GT 9/6
53KU 19;11

78 .. 8/6
9/-

83 .. 15/-
83V .. 18/6
85A2 15/-
150E2 15/-
18511T 88/8
186BTA83/8
807 .. 7/6
4033L 18/6
6783.. 18/6
AMEN 7/6
ATP4 5/-
AZ31 101-
AZ41 18/11
B36 .. 24/7
BL63 7/6
CBL31 28/8
CCH35 28/8
CL33 19/8
CV63 10/6
CY1.. 18/7
CY31 16/7
Dl .. 8,/-
D15.. 10/6
D43 .. 17/8

D77 .. 5/6
DAF91 7/6
DAF96 9/-
DD41 13/11
DF66 15/-
DF70 16/-
DF91 61-
DF98 Of-
DF98 9/-
G1168 8/-
D1176 6/6
DH77 8/6
DK40 81/8
DK91 7/6
DK92 10/6
DK96 9/-
DL66 115/-
DL68 16/-
DL92 7/6
DL94 7/6
DL96 9/-
D1210 10/6
DM70 7/6
EA50 8/-
EA76 9/6
EABC80 91-
EAC91 7/6
RAF42 9/6
EB34 2/6
EB41 8/6
EB91 5/6
EBC33 7/-
EBC41 8/6
EBC81 8/-
EBF80 10/-
EBF8318/11
EBF89 9/6
EBL21 28/8
EBL31 28/8
EC62 5/6

EC64 6/-
EC70 12/6
EC92 18/8
ECC31 15/-
ECC32 10/6
ECC33 8/6
ECC34 84/7
ECC35 8/6
ECC8I 8/-
ECC82 7/6
ECC83 8/-
ECC84 9/6
ECCS5 8/6
ECM 23/11
ECC91 62
ECF80 11/6
ECF82 1016
ECH21 88/8
EC1135 9/6
ECHO 10/6
ECH81 9/-
ECH83

18/11
ECL80 10/6
ECL82 10/6
ECL83 1913
EF22 14/-
EF36 6/-
EF37A 8/-
EF39 6/6
EF40 15/-
EF41 9/6
EF42 11/6
EF60(A) 71-
EF50(E) 5/-
EF54 5/-
EF73 10/6
EF80 7/-
EF86 7/-
EF86 12/6

EF89 9/-
EF91 6/6
EF92 5/6
EF97 18/8
EK32 8/6
EL32 5/6
EL33 12/6
EL34 15/ -
EMS 26/6
EL41 9/-
EL42 13111
EL131 12/6
£1.84 8/6
EL85 18/11
EL91 5/-
EL95 10/8
EM34 10/-

8318
EM80 9/6
EM81 916
EM84 10/6
EN31 87/-
EY51 9/6
EY83 16/7
EY88 10/-
EZ40 716
EZ41 716
EZ80 71-
E181 7/-
FC4 161-
E71750 26/-
GZ30 10/6
0132 181-
GZ33 19/11
(1Z34 14/ -
HAWS°

18/8
HIM 10/(4 PEN45 19/6
EVES 80/- PENNS
TIVR2A 61- 23/8

KT2.. 5/-
KT33C 10/-
KT36 29110
KT41 26/6
KT44 15/-
KT61 12/6
KT63 7/-
KT68 15/-
KTW61 8/-
ETW82 8/-
KTW83 81-
KTZ41 8/-
KTZ83 10/6
1.63 .. 6/-
M1114 91-
BLX.40 15/-
N37 19/11
N78 19/11
N108 19/11
N308 2017
N339 29/10
0A70 4/-
OAS1 4/-
0072 17/-
PABC80

18/11
PCC84 8/-
PCC85 9/6
PCC88 28/11
PCC89 14/-
PCF80 BI-
PCF82 11/6
PC1.82 1216
PCL83 11/8
PCL84 18/6
PEN 380

PEN46 7/6
PL38 14/-
PL38 26/6
PL81 18/6
P1.82 8/-
P1.83 9/-
PL820 1/3/7
PM2431 21/8
PT41 21/8
PX4 10/6
PX25 59/8
PY31 16/7
PYS2 17111
PY80 7/6
PY81 9/-
PY82 7/-
PY83 9/6
P130 19/11
QP21 71-
QP25 16/-
Q8150/15

10/6
R12 .. 9/6
R18 .. 141-
R19 -19/11
13138 12/-
8P41 8/6
SP81 816
BU25 26/6
81781 9/6
T41 .. 28/8
TP22 16/-
TP26 19/6
TY813F 1813
1112/14 12/-
II16 12/-
II18/20 9/-
II19 .. 80/-
1522.. 8/-
U24. 29/10

U25 .. 13/6
1728 .. 10/-
U31.. 9/6
U33 .. 26/6
U35 .. 46/6
1337 .. 86/6
U43 .. 9/6
1745 .. 9/6
U50 .. 8/-
U52 .. 8/6
U78 .. 6/6
1178 .. 6/6
17261 14/-
11281 19/11
U282 22/7
U301 28/8
U329 141-
17339 16/7
17404 8/6
17801 29/10
UABC80 9/-
UAF42 9/6
UB41 12/-
UBC41 8/6
UBC81 11/4
UBF80
"(Tarn 9/6
150084 14/7
1700.85 91-
17CF80 16/7
UCH42 9/6
1.70181 0/6
UCL82 11/8
UCL83 19/8
UF41 9/-
UF42 18/6
11220 1016
UF86 10/6
1.71,86 17/11
UF89 9/-

UL41 9/-
15L44 56/6
UL48 141
UL84 8/6
UM4 17/8
UR10 9/-
1158 26/6
UY1N 18/7
11Y21 16/6
UY41 7/6
UY85 7;-
VP4(7)16/-
VP4B 2318
VP23 6/6
VR106/30

VR150/30
91-

9/-
VT601 51-
W76.. 6/6
W77.. 6/6
W812 6/-
X31.. 26/6
X41.. 15/-
X42.. 15/-
X61.. 12/6
X63.. 10/-
X65.. 18/6
X86.. 18/6
X761 14/-
X78.. 21/3
X79.. 81/8
XD(1.5) 616
XFO1 18/- -

XFY34 17/6
XH(1.5) 6/6
Y63 .. 7/8
Z83 .. 10/6
Z88 .. 20/-
177 .. 5/8

Terms of business: -Cash with order or C.O.D. only.
Post/Packing charges 6d. per Item. Orders over £3, post
tree. C.O.D. 216 extnt. We are open for personal

shoppers. Mon. -Psi. 8.80-5.30. Bats. 8.90-1 p.m.

Metal rectlflere, volume controls, electrolytic condensers,
transistors. germanium diodes, valve holders and ifivac

miniature valves are all included in our catalogue.

All valves boxed, and eubject to make s' full period
guarantee. First grade goods only, no seconds or rejects
LATEST CATALOGUE of over 1,000 different valves.

including many scarce types. Price 8d.
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* VISIT OUR NEW BRANCH AT 309 EDGWARE RD., W.2. TEL.: PADdington

STAR
FEATURES:
Deck Controls. Record/Playback Switch
and rewind switch with interlocking
device to prevent accidental erasure.
Speed. Single 31in. per sec.
Playing Time. 51in. Standard Tape 15 hrs.
L.P. Tape 2 hr. 8 mins.
Inputs. Sockets for Microphone. Radio,
Gram etc., with extension Speaker

The 'Carol'
TR/1 TAPE RECORDER

INCORPORATING THE NEW
B.S.R. TAPE DECK. A Quality
Tape Recorder at a price that
YOU can afford.

The operation of this Recorder
is simplicity itself and the quality
in both reproduction and finish,
leaves nothing to be desired, the
cost being well below present-day
prices.

Amplifier Controls. On/off, Tone and
\ °Mine Controls.
Power Output. 2i watts.
Valve Line-up. ECM, ECL82, EZ80.
Overall Size. 131 x 12 x 81n.
Weight.. 20 lb.
Microphone. Acos crystal with stand
Incorporated and fitted with screened
lead and jack plug.

Socket. Only 19 Gns. V78, 1;.1.

H.P. TERMS: £2 deposit and 12 monthly repayments at £1. 12111.

THE COSSOR MODEL 554
Battery Operated Transistor

RECORD PLAYER
This Portable Record Player in-
corporates the latest Garrard BA1
Turntable and Pickup and also a
fully transistorised Amplifier, it
is completely Battery operated,
using two 41 volt ADM Batteries.
The output from the high quality
7 x 4in. Elliptical Speaker is
astounding, suitable for 7in.
45 r.p.m. Records and fitted with
a speed adjusting control. The
complete Unit is housed in an
attractive rexine covered Cabinet
with carrying handle and clips,
overall dimensions being 11 x 81
x 5in., available In two-tone,
blue/cream or red/cream.

PRICE, including Tape and Spare Spool

PRICE co 19 6
Batteries Extra at 3/3 each. A"

4/- P. & P.

The Garrard BA1 Turntable and Pickup as used in the above Record Player ens be supplied
separately at t3/19'6 plus 2,6 P. & P.
Cabinet available separately at 25/- plus El P. & P.

SPECIAL OFFER-LIMITED QUANTITY ONLY
A 5 -WAVEBAND AM/FM
RADIOGRAM CHASSIS

(By Famous
Manufacturer)

PRICE

£17.19.6
plus 5/- P. & P.

A really good quality Chassis with outstanding features: Valve line-up ECC85, ECI181,
EF89, EABC,80, 2:EL84, ECC83, EZ81; waveband coverage, long, medium, two shorts
and F.M. Power Pack and push-pull output stage mounted on separate chassis. Fly-
wheel tuning; pickup and extension speaker sockets provided, and edge lit facilities for
quality tape recording or playback. Glass Dial supplied suitable for either horizontal
or vertical mounting and finished in black with gold lettering. H.P. Terms; Deposit 36/ -
and 12 monthly repayments at 29'9.

RECORD CHANGERS
B.S.R. Monarch U.A.9 4 -speed auto changer

£7 IS 6Collard Conquest 4 -speed auto changer
Garrard R.C. 120 M.K.2 4 -speed auto changer £8 19 6

Postage and packing ou above unite 5/- each.

Assemble it yourself and

SAVE EEL

COMPACT GRAM. AMPLIFIER
2 -valve printed -circuit type for
use on A.C. or D.C. 200/250 v.
mains incorporating modern minia-
ture valves. Output 2 watts,
overall dimensions 61 x 2 x 31in.
Price 63/6. plus P. & P. 2/6.

Amplifier Cabinet. £2/19/6. Plus 5;- P. & P.
7 x 4in. Elliptical Speaker. R1/1/13, Plus 1,6

P. & P.
Latest type Collaro Conquest 4 -speed Changer.
2719/6, plus 51- P. & P.

6963

If all the above
Items are pur-

chased at the same time they can
be supplied at 213i15/-. pins 10/-
P. & P.

Unrepeatable Bargains ! ! !
THE FAMOUS COSSOR 3 WATT AUDIO

ORIGINAL PRICE £91151-
OUR f5.19.6 P. & P.
PRICE 2/6

This Kit assembled will provide a
compact versatile Amplifier which
incorporates the most up-to-date pre -
assembled printed circuit and is suitable
for operation from Radio, Microphone
or Gramophone. The circuit design
includes negative feedback, valve line-
up 6V4, 6BQ5, EF86. Two Loud-
speakers are used, i.e., 10 x Sin.
Elliptical and 4in. Treble, ensuring high
quality output, suitable for use on
2001250 v. A.C. mains. All items are
supplied, including Loudspeakers.
Knobs and Escutcheon, with full
assembly butructiona and in makers'
original carton.

AMPLIFIER KIT 562K

THE VERDIK QUALITY TEN AMPLIFIER
A truly High -Fidelity Ultralinear Am-
plifier with a push-pull output of 10
watts and incorporating negative feed-
back. Provision for Tuner, also bass
and treble control and 5 - position
selector switch for Microphone, Radio
Tape and L.P. & Standard Recordings.
Finished in an attractive grey/green
stove enamel.

FOR A LIMITED PERIOD ONLY
Original cost 23gns

P. & P. 7/6 £14/19/6

AND PRE -AMPLIFIER

WHY NOT CONVERT YOUR BATTERY PORTABLE TO MAINS OPERATION WITH
THE COSSOR MUE BATTERY ELIMINATOR

This Eliminator Is completely assembled and supplied with 4ft. of Mains Lead and Torpedo -
type of On/off Switch. It is housed in 2 Metal Containers approximately the same size
as the AD35 and 8126 Batteries, and suitable for such Receivers as the Cormier 549, 551
and 552 or Receivers operating on 1.4 volt LT. and 90 volt H.T. for use on 200-250 v.
A.C. mains. Size: L.T. unit 31n. x 251n. x 111n., H.T. Unit 410. x 211n. x

Original PrIce 3 Gns. OUR PRICE for a limited period only, 37/6 pine 21- P. & P.
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I.V FOR VALVES, TUBES AND COMPONENTS: BY RETURN POST SERVICE
EM34 9/6 PCC89 19/11 UI91 11/6 W77 8/6 6BH6 9/- 6SG7 7/6 2H6 316 80 8/6

1.....tLPIIA EM80 10/- PCF80 9/6 U339 121- W729 10/6 61316 9/- 6SH7 6/- 2.15GT 31- 142BT 3/6
EM8I 10/6 PCF82 12/6 L1403 16/7 Y63 9/- 6BR7 12/6 6S.17 8/6 2.17GT 10/6 1858T 33/2

411V
EY51 10/- PCF84 16/7 U404 11/4 Z309 7/6 6BW6 9/- 69(7 6/- 2K7GT 7/6 210DDT 4/6
EY8I 13/3 PCL82 12/- U801 29/10 Z359 7/6 6BW7 8/6 6SL7GT 8/- 2K8GT 13/6 210VPT 3/6
EY86 10/- PCL83 14/6 UABC80 I0/- A3 3/6 6C4 5/- 6SN7GT 7/6 2Q7GT 7/6 83
EZ35 16/7 PL38 17/6 UAF42 9/6 A7GT 12/6 6CSGT 6/6 6507 9/3 2SG7 7/6 301 0/6
EZ40 7/6 PCL84 16/7 UBC4I 9/- C2 11/6 6C6 S/- 6U4GT 12/- 2SH7 6/- 302 0/6

AC6PEN 6/6 ECF80 I2/- EZ4 1 7/6 PL36 15/- UBC8 I 11/4 C5GT 12/6 6C9 17/3 6U5/6G5 17/3 2517 6/- 304 0/6
ATP4 3/6 ECF82 13/- EZ80 7/- PL8I 12/6 UBF80 9/6 105 12/6 6C31 7/6 6U5G 8/6 2SK7 6/- 305 0/6
AZ I 10/- ECH3 26/6 EZ8 I 7/- PL82 8/6 UBF89 13/11 D6 12/6 6CD6G 29/10 6U7G 8/6 2SL7 8/-
AZ31 10/- ECH2I 2313 EZ90 7/6 PL83 11/6 UBL2 I 23/3 H5GT 9/6 6D6 5/- 6V6G 6/- 2SN7GT 15/-

306
:I,

AZ41 13/11 ECH35 23/3 E1148 2/- PL84 12/7 UC92 13/3 IL4 6/6 6CH6 10/6 6V6GT 7/9 2SQ7 8/6 954 2/-
B36 15/- ECH42 9/6 FC4 26/6 PL820 18/7 UCC84 10/11 LD5 3/6 6F6G 7/6 6X4 7/6 457 17/- 955 4/-
CBL I 26/6 ECH8I 9/- FC 1 3 6/6 PX25 12/6 UCC85 10/6 N5 10/6 6F6M 7/6 6X5G 7/- 5D2 7/9 956 3/6
CBL3 1 23/3 ECH83 13/11 FW4/500 10/- PY3 1 16/7 UCF80 16/7 R5 7/6 6F1 14/- 6X5GT 7/- 9AQ5 9/9 5763 9/-
CCH35 23/3 ECL80 I0/- GT 1 C 27/6 PY32 17/11 UCH2I 23/3 S4 10/6 6F13 14/- 6/30L2 12/6 9BG6G 23/3 516
CL4 12/6 ECL82 12/6 GZ32 12/- PY80 7/6 UCH42 10/6 S5 6/6 6F14 26/6 786 10/6 2001 15/3

9004
9006 5/6

CL33 19/3 ECL83 19/3 H30 5/- PY81 8/6UCH8 I 10/6 T4 6/- 6F15 14/- 7B7 8/6 20F2 26/6
CY3I 16/7 EF9 23/3 H63 10/- PY82 7/- UCL82 16/7 2C26 1/6 6E18 15/3 789 6/- 20L1 26/6
CY1 18/7 EF22 8/6 HL23DD 8/6 PY83 8/6 UCL83 13/6 2P 26/6 6F23 18/7 7C5 8/- 2OPl 26/6
CV73 6/- EF36 5/- HL22 6/6 PZ30 19/11 UF4I 9/- 2X2 4/6 6F33 7/6 7C6 8/- 20P3 23/3
C36A 6/6 EF37A 15/- HN309 24/7 PEN4DD 26/6 UF42 17/3 3A4 7/- 6H6 2/6 7D6 1316 20P5 23/3
DAF96 8/9 EF39 5/9 K4ON 9/- PEN4VA 12/6 UF80 13/11 3A8GT 6/- 6H6GT 2/6 7H7 9/- 25A6G 1016
DF96 8/9 EF40 14/6 KF35 8/6 PEN25 6/- UF85 9/- 306 5/- 6J5GT 5/- 7Q7 9/- 25L6GT I0/ -
DI -163 9/- EF4 1 9/9 KK32 21/11 PEN46 7/- UF86 17/11 3Q4 13/- 6.15M 6/6 7S7 9/6 25Z4 9/6
DK96 8/9 EF42 11/- KLL32 24/7 PEN383 23/3 UF89 9/- 3Q5GT 9/6 616 8/6 25Z5 8/-
D L96 8/9 E F50 4/- KT2 5/- PEN22OA 4/- UL4 1 10/- 354

6/- 7Y4
7/6 617G 6/6 802 2/9 25Z6 10j-

DM70 7/6 EF5OSYL 7/- KT24 5/- PEN45DD 26/6 UL44 26/6 3V4 8/6 617M 9/- 902 3/6 27SU 19/11
EA50 116 EF54 6/- KT33C 8/6 PENA4 15/- UL46 26/6 401 31- 6K7G 4/- OCI 17/3 30C1 10/6
EABC80 9/- EF55 10/- KT36 29/10 PM1211 8/- UL84 9/- 5R4GY 9/6 6K7M 6/9 0C2 17/6 30F5 10/6
EAF42 10/6 EF80 7/6 KT6I 13/6 QP2 1 5/- UU6 19/11 5U4G 6/6 6K8G 7/6 OD2 12/- 30FLI 10/6
EB34 2/- EF85 7/6 KT63 7/6 R16 26/6 UU8 26/6 5V4 11/6 6K6GT 7/- OFI I5/- 30LI 19/11
EB41 8/6 EF86 I3/- KT66 17/6 SP41 3/- UY 1 12/6 5Y3G 8/- 6K7GT 5/9 OF3 23/3 30L15 23/3
E891 6/6 EF89 8/9 KT88 22/6 SP6 1 3/- UY41 7/6 5Y3GT 5/- 6K8GT 10/- OF9 15/3 30P4 151-
EBC33 6/9 EF9I 5/9 KTW6I 616 SP4/5 10/6 UY85 7/- 5Z4G 9/- 6K25 19/11 OFI8 15/3 30PI2 12/6
EBC41 9/6 EF9I (BVA) 9/- KTW63 7/6 SP4/7 10/6 VP 1 3C 3/6 6A7 10/- 6L6G 8/- OLI 15/11 30P16 9/6
EBC8 I 11/4 EF97 13/3 KTZ4I 3/6 T41 23/3 VP I 33 15/- 6A8G 9/- 6L6M 7/6 OLD I I 15/11 30PL 1 12/6
EBC90 12/7 EF98 13/3 MH4 I 7/9 TDDI3C 7/6 VR22 (PM2A) 6AC7 6/6 6L7G 7/6 0112 23/3 30PL 13 21/11
EBC9 I 12/7 EL32 5/6 ML4 8/6 TH233 18/6 31- 6AG5 5/6 6L1 23/3 OPI3 17/6 3SL6GT 10/-
EBF80 9/9 EL33 14/- MSP4/5 7/6 TP25 26/6 VP23 6/6 6AK5 6/6 6L18 11/6 0PI4 19/3 25Y5 9/9
EBF89 9/6 EL34 15/- MSP4/7 7/6 U10 10/6 VP4I 8/6 6AL5 5/6 6L19 2313 2A6 6/6 35W4 7/6
EBL2I 23/3 EL36 19/11 N37 19/11 U14 8/6 VRI05/30 8/- 6AM5 12/6 6LD20 15/I I 2AT6 10/6 35Z4GT 8/-
EBL3I 23/3 EL38 26/6 N78 19/11 U16 12/6 VRI 16 4/- 6AM6 5/- 6M1 17/3 2AT7 7/6 42 8/-
EC3I 7/6 EL4 1 10/6 N339 22/6 U22 8/- VRI50/30 7/6 6AQ5 7/6 6N7GT 7/6 2AU6 81- 35Z3 16/7
ECC40 23/3 0Z4 5,6 U25 14/- 6AT6 8/6 6P1 19/3 2AU7 8/- 35ZSGT 9/-
ECC81 8/- EL42 10/6

P6I 3,6 U28 13/6
VU 120A20A 3/6

5005 11/6VU39 (MU 12) 6AU6
1716

6P26 19/11 2AX7
ECC82 7/6 EL8I 16/7 PABC80 13/11 U37 26/6 6B8G 4- 6P28 26/6 2BA6 9/- 50CD6G 29/10
ECC83 EL83 19/11 9/- U45 15/- 14) 8/9 6BA6 6Q7G 7/6 26E6 9/- SOL6GT 8/6
ECC84 10/- EL84 9/- PCC85 14/7 U50 8/- VU111 2/6 6BE6 8/- 6Q7GT 9/6 2C8 9/- 75 II/6
ECC8S 9/6 EL82I 26/6 PCC88 23/11 U76 8/- W76 7/6 6BG6G 23/3 6SA7GT 8/- 2E1 35/- 77 7/6

DIODES
0A70 4/-
0A79 4/-
0A81 4/-
CG6E 4/-
CGI2E 41-

TRANSIS-
TORS

0C45 23/-
0066 25/-
0070 14/-
0071 14/-
0072 I7/ -
X B102 10/-
X8104 10/ -

Our New 1960
Catalogue is
now ready,
please send I/ -
in stamps to
cover cost.

Trade Cata-
logue also av-
ailable, apply
on Business
Letter Head-
ing.

LOUDSPEAKER UNITS
All Brand New, Note the Special
Prices. All Permanent Magnet,
3 ohms Impedance.
21in. square Celestion 18/6
Sin. Square Celestion 18/6
3Iin. Square Elac 19/6
Sin. Round, Goodman,

Celestion and Plessey 16/6
64 -in. Round Celestion 17/6
10in. Round Elac and Celes-

tion 22/6
I2in. Round Plessey 32/6
6in. x 4in. Plessey 19/6
7in. x 4in. Plessey & Good-

man 19/6
8in. x Sin. Allen (Golden) 25/6
10in. x 6in. Goodman & Celes-

tion 25/6
Special Offer: 8in. Golden Eight,
15 ohms Speech coil 42/6

MAINS TRANSFORMERS
3 -WAY MOUNTING TYPE
MTI Primary 200/250 v., Second-
aries 250-0-250 v. 80 mA. 0-6.3 v.
4 A. 0-4 v. 2 A., both tapped at
4 v., 21/9 each.
MT2 Primary 200/250 v., Second-
aries 350-0-350 v. 80 mA. 0-6.3 v.
4 A. 0-5 v. 2 A., both tapped at
4 v., 21/9 each.
MT3 Primary 200/250 v., Secondary
30 v. 2 A. Taps at 3 v. 4 v., 6 v.,
8 v., 9 v., 10 v., 15 v., 20 v., 24 v.,
21/9 each.
Postage and Packing please add 2/ -
per transformer.

RECTIFIERS FOR
BATTERY CHARGERS
12 v. I amp. 4/3
12 v. 2 amp. 7/-
12 v. 3 amp. 10/-
12 v. 4 amp. 12/-
12 v. 5 amp. 14/6

RECORD PLAYER
UNITS
BSR Monarch Model UA8, 4 speed.
10 record capacity. Ful-Fi turnover
crystal cartridge, E6/19/6.
Collaro Conquest, fully mixing
changer on 7in., 10in. and I2in.
records, fitted with Studio ' 0 '
Crystal Cartridge, £7/I9/6.
Garrard RC120/D/I I, 4 speed
automatic unit, manual control to
enable records to be played singly,
f8/17/6.
Collaro AC4/564, 4 speed single
player, with automatic stop, fitted
Studio ' 0 ' Crystal Cartridge,
E6/19/6.

Pifco All -in -One Radiometer, for
all practical testing, 32/6.

Tyana Soldering Irons, 40 watt,
16/9 each.

ACOS MICROPHONES
Acos Mic 39-I. Crystal Stick
Microphone for use as a hand,
desk or floor stand unit for high
quality recording, broadcasting
and public address work. LIST
PRICE 65/5/., OUR PRICE 39/6.

With stand, 47/6. With Floor Stand
adaptor, 52/6. Postage 1/6.

MIC 40, as supplied with most
modern tape recorders, listed at
35/-. OUR PRICE 25/, With
folding rest and 8ft. lead, 40/,
6,000 c.p.s.

Headphones, Low Resistance, 120
ohms, 7/6 pair.

Headphones, High Resistance, 4000
ohms 13/6 pair.

CABY UNIVERSAL
TEST METERS
Pocket size multi -range test meters
of excellent quality cover all the
most useful ranges (A.C. Volts,
D.C. volts, resistance and current).
Supplied complete with test prods,
instruction book and batteries.
Model A.I0 (2,000 ohms per volt).
E4/17/6.
Model B.20 (10,000 ohms per volt),
66110/.. Plus P. & P. 3/6 on each.
Fully detailed and illustrated leaflet
available.

TELEVISION BAND III
CONVERTERS
INVICTOR Model 245. Self con-
tained own power unit. Bands 6 to
10. Listed E9/19/6. OUR PRICE
E3/19/6.
INVICTOR 13 Channel Adaptor,
for Models 118, 119, 120. Listed
£7/19/6. OUR PRICE 49/6.
WOLSEY T C165 Aerial Converter.
Listed L9/19/6. OUR PRICE 63/196.

CATALOGUE
Our 1960 catalogue is now avail-
able, please send 1/- in stamps for
your copy. Trade Catalogues also
available, please attach your
Business Letter Heading.

I'- -11-

LEEDS TERRACE
WINTOUN STREET

LEEDS 7

TERMS: CaLh with order or C.O.D. Postage
and Packing charges extra, as follows: Orders
value I0/- add 1/..; 201- add 1/6; 40/- add 2/.:
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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WIrihri7SOns
METERS GUARANTEED

F.S.D. Size Type Price
50 Microamps 2f in. MC/FR 70/-
100 Microamps 3f in. MC/FR 70/-
500 Microamps 2in. MC/FR 25/-
500 Microamps 2f in. MC/FR 37/6

1 Milliamp 2in. MC/FS 27/6
1 Milliamp 2fin. MC/FR 35-

30 Milliamps 2fin. MC/FR 12//6
100 Milliamps 2fin. MC/FR 12/6
200 Milliamps 2fin. MC/FR 12/6
500 Milliamps Sein. MI/FR 30/-

5 Amperes 2in. MC/FS 27/6
15 Amperes 2in. MC/FR 10/6
25 Amperes D.C. 2iin. MI/FR 7/6

50-0-50 Amp. 2in. MC/FS 12/6
30:0-30 Amp. 2in. MC/FR 15/6
20 Volts 2in. MC/FS 10/6
40 Volts 2in. MC/FS 10/6

300 Volts 2f in. MI/FR 25/ -

EST.
19 21

CROSS POINTER METERS. 2 separate 100 microamp movements, 22/8.
MICROAMMETER. 250 F.S.D. 3iin. F.R. Sangamo Mod. S.37. Scaled
for valve voltmeter. Circuit available free. 56/-.

Postage 1/6 extra for above meters.
CATHODE RAY TUBES. 2AP1 25/-, 139A 35/-, 5BP1 55/i. Post 3/-.
TEST PRODS. Retracting points, fused, flex and terminals, 6/6. Post 6d.

RELAYS P.O. TYPE 3000
Build to your own
specification

Keen Prices

Quick Delivery

Contacts up to
8 -Changeover

SPECIAL OFFER. YOKES for Type 3000 Relays 30/- doz. Armatures
9/- doz. Armatures (adjustable) 18/- doz.

MINIATURE RELAYS:
Siemens High Speed Sealed. S.T.C. and G.E.C. Sealed.

18/6
19/6
22/6
21/6
19/6
21/6
22/6
25/-

+ 20 2 C 0 4184GA
1450+1450 H96C 19/6 70012 2 CO 418GD
50051+50052 H96D 22/8 25000 1 make HD4186EE

17000+17000 H96E 25/- 27000 2 C 0 4184GE
Siemens High Speed Open. Hon 2 m 2 b M1087
1000+1000 H85N 15/- 67051 4 C 0 M1092

10000+10000 H95A 17/8 25000 1 C 0 M1022
17000+17000 H85L 17/6 50000 2 C 0 M1052

Comprehensive range available from stock.
SWITCHES. 1 hole fixing, 3 amp. 250 volt.
1/6 each, 12/- doz.
RACKS -POST OFFICE STANDARD. Eft. high
with U -channel sides drilled for 19in. panels,
heavy angle base, 4ft. 10in. in stock.
SOLENOIDS. 12 volt D.C. with 3fin. lever. Ideal for remote control,
model railways. 5/- ea., post 1/6. Unit of 26, 64/6/8. Cge. 15/-.
NIFE BATTERY. Nickel cadmium. 6 volts 75 amps., crated and con-
nected. Alkaline filled. Brand new, 87/10/-. Carr. 15/-.
LOUDSPEAKERS. P.M. Elac bin. round 15/6, post 1/6. Axiom 150 dual
cone 12in. 15 watts 15 ohms, fully dustproof, 87/19/6, post 7/6. Pye
10in. portable 3 ohms 50/-, carr. 7/6.

3 IN. ROUND PLESSEY SPEAKER, SEALED TYPE
WITH PROTECTIVE GRILLE . . . . 19/6, POST 1/6

JACK PLUGS. Cylindrical bakelite screw -on
cover, 2 contact 2/6, post 6d.
SOCKETS. One hole fixing for above, 3/6. Post 6d.
TELEPHONE PLUGS TYPE 201 with headphone cord. 3/- each, post

If-. Large quantities available from stock.
TERMINAL BLOCKS. 2 -way 4/- doz. or box of
50 for 16/-, 3 -way 6/- doz., 50 for 22/6. Post 1/6.
AIR BLOWER. 230 volt A.C. 15in. fan. Volume
of free air at max. r.p.m. is 1,250 cu. ft. per min.
At maximum efficiency 900 cu. ft. per min. Brand
new 825. Carr. 20/-.

X P E LA I R EXTRACTION FANS. 7f in. blades, Baffe outlet 190/-.Cge.
HEADPHONES. Balanced armature type DLR5, 10/6 pr., post 1/6.
HEADPHONES. High resistance 4000 type CHR, 12/6 pr., post 1/6.
HEADPHONES. Balanced armature type DHR, 17/6 pr., post 1/6.
LOUDHAILERS RE-ENTRANT TYPE all -metal 151n. diameter with
mounting bracket 26/10/-, carr. 10/.. Easco 16 ohms 8in. diameter with
mounting bracket, 86/10/-, carr. 10/.., 18in. long by 12in. dia. with
mounting bracket, 65/10/-, carr. 10/-.
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. to
50 mfd. and resistances from 5 ohms to 60 megohms. Valve voltmeter
range 0.1 to 15 volts and condenser leakage test. BRAND NEW. Full
working instructions supplied with instrument. 69/19/6. Post 3/-.
OSCILLOSCOPE. Type 43. With 3fin. C.R.T. 138A, 4-617, 3-VR54,
5Z4, VU120. Brand New with usual controls, power pack and leads.
Suitable for 230 volts, 810/10/-, carr. 12/6.

A LARGE AND COMPREHENSIVE STOCK OF

WIRELESS AND ELECTRONIC COMPONENTS

cTELEPHONES,' nEgasji atgor aFmi xF

TELEPHONE SET TYPE "A" Ringing and speaking both ways
on a 4 -core cable. Very loud and clear over any distance. The
handsets are as illustrated and the set is complete except wire.
4 -core at 8d. per yard or 2 -core at 3d. per yard extra. Price 76/ -
set, post 3/6.
SET B. Two headphones connected to breast microphones, with
leads, plugs and fitted carrying cases. Join instruments together

with two wires and 1f volt battery for a super Intercom., 25/-, post 3/6.
SET "C" Similar to Set "A." Instead of P.O. Type handsets, two P.O.
Desk Type Instruments are supplied with usual drawer in base. Complete
ready for use. Price 150/-, port 71,

) 10 AMP BATTERY CHARGER
HERE 18 YOUR CHANCE TO PURCHASE A BRAND
NEW UNIT WORTH £40! FOR OUR SPECIAL
PRICE
Carriage 20/-. £17.10.0
Input 200/250 v. A.C. 50 cy. Output 10 amps., 22
volts D.C. Controlled by two 4 -position switches
for fine and coarse control which enables 6 to 24 volt
batts. to be charged. Brand new with 0/12 ammeter.
Fused A .C./D.C.

ROTARY CONVERTERS. Input 12 D.C. Output 230 A.C. 50 cy. 135
watts. In fitted case with variable resistance, 0/300 voltmeter. The ideal
job for television where A.C. mains are not available. £10. Carr.15/-.
Special connectors, one fitted with Eft. heavy duty flex and clips for D.C.
side. 10/- set, post 1/.. CONVERTORS ONLY, 12 volt or 24 volt. 68/10/-.
Carr. 7/6.
BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal
case 16in. x 18in. x llin. (Two will make an ideal power supply for our 12 volt
Rotary Converters). Uncharged 86/10/- each, carriage 15/-. 24 volt 85
ampere £15 each, carriage 15/-.
UNI-PIVOT GALVANOMETER by Cambridge Instruments, 60-0-50 micro -
amps., dia. 4in. Knife pointer, mirror scale. Complete with leather carrying
case. Ideal for laboratory use. £10, carriage 3/-.
FLIGHT TO GROUND SWITCHES. 5C/2828 as used on aircraft. Very
robust, will carry a very heavy current 25/- each; or in pairs with auxiliary
switch 60/. post 3/-.
SIGNAL GENERATOR TYPE 52A. Input 230 volt 50 cycles, complete with
leads, dummy antenna. Brand new in transit case. 6 to 52 Mc/s. inclusive in
4 bands with calibration charts Coarse and fine attenuators. Int, and ext.
mod. Output 0.5 volt to 100mv., impedance 70 and 1000. 810. Carriage 10/-.
MOTORS. 12 volts D.C. Reversible. 2in. x If ia. Spindle fin. x fin., 10/6
each, post 1/6.
SYNCHRONOUS MOTOR. 200/250 volts A.C. 60 r.p.m., suitable for electric
clocks, etc., 25/-, post 2/6.
MAINS MOTORS. Capacitor 230 v. A.C. 1/40th h.p. 1,400 r.p.m. 56/-, post 3/ -
MAINS TRANSFORMER WITH RECTIFIER mounted on top. Giving a
D.C. output of approx. 30 to 40 volts 1 amp. Price 27/6 each, post 2/6.
VARIAC TRANSFORMER. Input 230 volts. Output infinitely variable
0-230 volts and 0-270 volts. 9 amp., bench or panel mounting. £15, carr.
12/6.
SELENIUM METAL RECTIFIERS.
Charging Rectifiers. Full Wave Bridge.
12 Volts 1 Amp 8/6 each 24 Volts 1 Amp 13/-each
12 Volts 2 Amps 13/6 each 24 Volts 2 Amps 24/-each
12 Volts 3 Amps 16/6 each 24 Volts 3 Amps 28/-each
12 Volts 4 Amps 20/- each 24 Volts 4 Amps 36/- each
Discounts for quantities of above charging rectifiers.
MAINS TRANSFORMERS to suit above rectifiers
12 Volts 1 Amp 12/6 each 12 Volts 4 Amps MT5 25/ -each
12 Volts 2 Amps 24/ -each CT109 12 Volts 4 Amps CT107 29/6 each
12 Volts 2.5 Amps 22/- each MT5B 24 Volts 3 Amps 25/- each

LJ

RESISTORS EX STOCK IN QUANTITY WIRE WOUND, HIGH
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE.

ELECTRO-MAGNETIC
COUNTERS

COUNTING UP TO 9999
Type 16A

2,300 ohms 75/230 v. D.C.,
15/- each. Post 1/6.

Type 17A
3 ohms 2/6 v. D.C., 15/- each.
Post 1/6.

VEEDER-ROOT MAGNETIC COUNTER. General purpose type with zero
re -set. 800 counts per minute up to 999999. 48 volt D.C. 55/-, post 2/6
THERMOSTAT SATCHWELL, 12in. stem 0/260 volt A.C./D.C. 15 amps
A.C. 10 to 90 degrees cent. 25/-, post 2/6.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr., 260 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-, post 2/,
THERMOSTAT. For frost protection, on at 34 deg. F., off at 49 deg. F.,
14 amps. at 250 volts, adjustable, 4/8, post 1/-.
SIMMERSTAT BY SUNVIC Plug-in type with knob control, 15 amps S -pin
200/250 volts, 35/-, post 2/-.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY
Phone CRO 0839 Gram:: WILCO CROYDON
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BENEFIT FROM WHOLESALE BUYING I GET EQUIPMENT THAT'S IN TIP-TOP
CONDITION. GET IT FROM IRONGATE - ENGLAND'S LEADING EQUIPMENT WHOLESALERS

20

HEAVY DUTY
AMP. L.T. SUPPLY UNIT

4

ti (;)
---,

by
S.T.C.Normal cost over L100

Essential equipment for Electronic Engineer-
ing, research laboratories, schools. Ideal for
battery charging, etc. Guaranteed for 20 amps.
Output: D.C. Variable up to 20 amps. and

24V or trickle charge 125/350/700
ampere hours.

Input: A.G. 100/260 volts 45/65 cycles.
Size: 16 x 24 x 32in. high.
In attractive Grey Cabinet.

ex -Warehouse £22-10-0
(Circ. dings. and instru. loaned for 10/- deposit)

G.E.C.
L.T. SUPPLY

UNIT
.,,. OUTPUT: 24 volts

10 amps. D.C.
INPUT : 200/250

volts A.C.
New and in original

....i
sees

£13 .10 .0
Carr. 9/6

FAMOUS TELEPHONES
"F" Type

IN ATTRACTIVE
CASE

Thu best portable
telephone ever
made. With a range
of up to

Ji.,.. 5 miles is
ideal for

FACTORIES, BUILDING SITES,
FARMS, CIVIL ENGINEERING
PROJECTS, OUTSIDE BROAD-
CAST UNITS AND OFFICES.
2 perfect sets in individual carrying
cases, complete with long life
batteries, bells, magneto and
100ft. telephone cable.
£7.10.0 per pair. Carr. 9/6
TELE "F" HIGH POWER as above, but
complete with amplifier, E6110/- each.

Carr. 12/6
DON Mk. V TELEPHONES. Few re-
maining, complete with 100ft. telephone
cable ES/I 1/- per pr. Carr. (G.B.) 9/6.
D3 STRANDED TELEPHONE CABLE,
New Mile Drum 85/-. Carr. 17/6.
ENGLAND'S LARGEST STOCKS OF

TELEPHONE EQUIPMENT

.. "..-Z.
I

"?..,

. ., . f

.....,-

ROTARY CONVERTORS. 12 v. D.C.
input. 230 volt A.G. 150 watts, 50 cycles
output. Housed in wooden case and fitted
with voltage control slider resistance,
switch, plugs and A.G. mains voltage output
check meter. Supplied in perfect condition,
individually tested, E9/19/6 each. P. & P. 10/-.

VARIAC TRANSFORMERS
Brand New

Supior
OUTPUT (2KVA) Completely Variable 0 to

270 volts. 9 amps.
INPUT 230 Volts, 50/60-
A SHROUDED FULLY VARIABLE TRANSFORMER

FOR BENCH OR PANEL MOUNTING.
SIZE: -Approximately 8f inches Cube.
WEIGHT: -Approximately 30 lb.
PRICE: RIDICULOUS, ONLY £15.0.0

Plus 12/6 carr., supplied and boxed new.

.11111016.11.411,4116,101111164%
CONSTANT VOLTAGE TRANSFORMERS
FERRANTI 71-KVA MOVING COIL
Stabilized output voltage in the range 200-250 v.
Plug -board tappings. The selected output voltage is
constant with ±.5% at all loads 0 to 301375 amps.
when the supply voltage is varying over the range
+8% to -12%.
 Frequency compensated 45-55 and 54-66 cis.
 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, only £65.

AUTO TRANSFORMERS
3 KVA Air Co oled (100% under -rated)
GUARANTEED 230/250 tapped, 12 amps.
6 KVA 105/120 tapped, 28.5 amps.
Made by well-known manufacturer and
housed in strong metal case. Weight: 2 cwt.

Brand new, in original maker's cases.
PRICE £15 . 0.0 Carr. 25/-.

1.111,41.1141,11.4111.4.1111vIlaiNO.4411/1

VERY SPECIAL OFFER -
EXPORT ONLY

Just released by the Ministry of Supply,
"88" SETS. Manufactured by E. K. Cole.
Walkie Talkie and A.F.V.-3,000 available.
"22" SETS ALSO -500 only.
TELEPRINTERS -120 Creed 7B for im-
mediate disposal.
Enquiries are invited for Bulk supply at reducing

low prices.

MICRO SWITCHES
BURGESS

BRAND NEW
MINISTRY RELEASE

ME. 4 BR. METAL
UNIVERSAL CONTACT

A.K. Rel. 5C 4098
Compare this remarkable almost

half-price offer.

78/- per Doz. (min. quantity ) £25 per 100

TRUVOX

.--comnsre W/77/
POWs M/CROPHONO
For public address
from cars, boats, etc.,
similar to Police Type
ex-H.M. Forces. Simply
connect to a 6/12 -volt.
car battery and use.
Amazingly powerful.
Why pay a a day hire
charge for amplifiers.
Buy this complete unit.

only £7.14.6
by return

TWIN SPEAKER UNIT
COMPLETE £I0/14/6.

EX -GOVT,

PUBLIC ADDRESS SYSTEM
Complete with amplifier unit, 4 speakers,
microphone, headphones and all spares
packed in wooden cases. 6 or 12 volt D.C.
handling capacity 8 watts. Ideal for cars,
boats, factories, etc.

£15 . 15 0 Carr. 30/-.

AERIAL
MASTS

IMPROVED TYPE 50 MK II

36 ft. HIGH
Kits comprise -6 2/in. dia.
Tubular Steel Sections of 6f t.
length, top -section and base.
Pickets, Guys and Fittings.
YOU can purchase this
normally expensive MAST
for a fraction of Ito cost.
Please add /1 for (return-
able) wooden carrying case
The MAST is particu-
larly suitable to take

ally COMMERCIAL)

aerials for Tx., Rx.,
F.M. and T.V. leaped--

and has many other uses.
Extra 6ft. sections can be

supplied at 17/6 per section.

£ 8 . 10 . 0 only ?n ,

U.S.A. Type 45ft, TELECOM. AERIAL
MAST. (7 sections, 6ft. 8in. X 2fin., guys,
etc.). This entirely complete set in carrying
case 12f Gns. Carr. 17/6. Or 2 sets for E25.
Carr. extra. British Manufacture only.

ARMY TYPE 32ft. MASTS similar to above
but 10 I in. screw -sections, suitable for
permanent lightweight installation. Kit in
canvas bag, E5/10/-. Carriage 12/6.

U.S.A. R-913.APN-4
Radio Receivers,
First class for con-
version, originally
designed for R.D.F.
Valve: 1-68N7GT,
4-68K7GT, 1-68A7
GT, 1-VR105-50,
1-5(140, 1-0R8-GT,
1-613L7GT, 3-6B4G, P. & P. NM2-879/2-2, 1-6877GT.
Chassis size 20 x 9 x llin. Weight 26lb. Brand new.
Components value (transformers, condensers, steitchgear,
etc.) far exceeds this remarkable low price. Buy now.
Only 150 sets available.

THE IRONGATE (M.O.) CO., Dept.(ww,)------1
2/4 IRONGATE WHARF ROAD, PRAED STREET, LONDON, .2.W uP3t7/3. I__ ._-_1
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BRAND NEW
CRYSTAL CALIBRATOR

No. 10

(Battery powered 1.4 v. valves.) Brand new
and unused. Complete with full working instruc-
tions, 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 5 lb. Size 7in. x Tkin. X
4in. A miniature B.C.22I in every respect. A
must for every laboratory, etc. ONLY £4/19/6.
P. & P. 2/6.

BRIDGE
MEGGERS
Evershed
and Vignoles
Series 2 in

perfect con-
dition. 250
v. L22, carr.paid.
Leather
case avail-
able at 20/ -
extra.

EVERSHED AND VIGNOLES WEE MEG-
GERS. Good condition. 500 v. E12/10/.. P. & P.
3/-. Ditto 250 v. L10/10/-. P. & P. 3/-.

EVERSHED AND

MULLARD
BRIDGE

Type GM. 4140/1.
Mains operated
from 100-250 v.
A.C. Will test
resistances from
0.1 ohm to 10
megohms and con-
densers from !Opt
to l0mfd. Good
condition and com-
plete with instruc-
tion booklet.
£6/1916. P. & P. 2/6.

VIGNOLES MEGGERCIRCUIT
TESTER (low
reading ohmmeter). 2
ranges. 0-3, 0-30
ohms. The per-
fect meter for
continuity and
polarity testing.
complete with
test leads and
ready to use.
Brand new. Only
E4/ I 7/6.
P. & P. 3/-.

TELEPHONE 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 L6/I0/-. Carr. paid.

TELEPHONE CABLE. Twin one -mile drums
(Don 8), EL Carr. 20/-. Single one -mile drums
(Don 3), 50/-. Carr. 7/6.

GEEtodRADIOzta
15, LITTLE NEWPORT STREET, LONDON, W.C.2. GER. 6794,1453
ADJOINING LEICESTER SQUARE TUBE STATION -Open 9-6 Weekdays 9-I Sat.

D.C./A.C. ROTARY CONVERTERS
ROTARY CONVERTER. 24 v. D.C. to 230 v.
A.C. 50 cycles, 150 watts. Brand new and unused
L8/10/-. Carr. 7/6. Ditto, 100 watts, 66/9/6.
Carr. 7/6.
ROTARY CONVERTER (as illus.). Ex -Govt.
12 v. D.C. input, 230 v. A.G. 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,
LIO. Carr. 10/-.
Motor only, without case, etc. Brand new and
unused L8/10/-. Carr. 5/-.
VARIABLE VOLTAGE TRANSFORMER.
(BERCO Regulator) Pri. 440 v. 50 cycles, sec.
0-440 v. at 6.5 amps. or can be connected for
230 v. to give 0-230 v. at 12 amps. Brand New
and Unused L18/10/-. Carr. 10/-.
HEAVY DUTY LT TRANSFORMERS. 230 v.
50 cycles pri. 17 v. sec. at 35 amps., capable of
carrying 25'/, over actual racing. Perfect condi-
tion. ONLY I IS/. each, either type. Carr. 5/-.
6 kV/A AUTO -TRANSFORMER. 230/I 10 v.
50 cycles (fully tapped primary and secondary).
Capable of 25% over actual rating. Brand new
and unused. E18. Carr. 20/-. Also 3 kV/A as
above. E12/10/-. Carr. 20/-.
20 kV/A AUTO -TRANSFORMER. 230/115 v.
50-60 cycles, by Jefferies Transformer Co., U.S.A.
Perfect condition. 620. Carr. LI.
CONSTANT VOLTAGE TRANSFORMER.
190-260-v. primary, sec. 115 v. at I+, kW/A (listed
at 2 kV/A). Brand new and unused. £25 or L45
per pair. Carr. l0/- each.
MARCONI SIGNAL GENERATOR. TYPE
TF517-F/l. Covering 10-18 Mc/s. 33-58 Mc/s.
150-300 Mc/s. Used but in very good condition.
Complete with full technical data and instructions.
Limited quantity. Unrepeatable at only E12/10/..
Carr. 20/-.
ALSO MARCONI SIGNAL GENERATOR
TYPE TF390G for 200-250 v. A.C. mains input.
Frequency range 4-16 Mc/s. and 32-100 Mc/s.
indirect calibration. Output I ;IV to 100 M/V.
400 c/s internal modulation. In good order. Only
L12/10/.. Carr. 20/-.
VALVE TESTER. TYPE 4. 200/230 v. A.C.
input. Ex Govt., in good condition, with descrip-
tive book containing circuit diagram of instrument
and how to test valves from 1.4 v. to 40 v. With
valve holders for Brit. 4, 5, 7 pin and Octal, U.S.,
5 and 7 pin. I/Octal, side contact large Brit., 4 and
9 pin. Acorn and diode. Housed in substantial
wooden case with hinged lid. £7/19/6. Carr. 10/-.

A.C.-D.C. RECTIFIER POWER SUPPLY
UNITS

110-230 v. A.C. 50 cycles input, 100/110 v. D.C.
output max. 2+ amp. Brand new and unused.
L4/10/-. Carr. 7/6.
230 v. A.C. 50 cycles input, 200/220 v. D.C.
output at 3/4 amps. approx. Good condition.
110. Carr. I0/-.
200/250 v. A.C. 50 cycles input, secondary 24 v.
at 26 amps. D.C. Capable of 25% over actual
rating. Brand New and unused. £12/10/-. Carr.
20/-.
200/250 v. pri., 110 v. sec. at 4 amps. max. Brand
New and unused. L8/10/-. Carr. 10/-.

TRUVOX TANNOY LOUD -HAILERS.
With 180 ohm line transformer and condenser.
Impedance 7+ ohms, handling capacity 8 watts.
Complete in slope -front wooden case. In good
condition 18/6. P. & P. 3;6. Brand new 25/-.
P. & P. 3/6.
AIRBORNE TRANSMITTER RECEIVER.
TYPE 1986. A mobile 10 -channel crystal con-
trolled V.H.F. Tx./Rx. covering 124.5/156 MO.
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 E8/10/.. Carr. paid. Also,
complete with control box and all necessary con-
necting leads, LI2, carr. paid.
RESISTORS. Mixed parcel of +, 1 and 2 watt
sizes. Good assortment. 7/6 per 100. Post 6d.
CONDENSERS. Mixed parcel, good assort-
ment of types and values. 50 for 10/, P. & P. 1/-.

TELEPHONE DIALS. Standard (G.P.O.).
Pattern. 0-9. Brand new. 30/, P. & P. If..

ACCUMULATORS
12 v. 25 A.H. New
and unused. Housed
in strong wooden
case for extra pro-
tection, 45/-. Carr.
7/6. 2 v. 100 A.H.
75 actual. Ex Govt.
New and unused.
Complete with car-
rying handle. Size
6+ x 6+ x
15/- each. Carr. 3/6.
3 sent for 50/-, or

6 for £5, carr. paid. Ditto 16 A.H., 5/-. P. & P.
2/-; 6 for 24/-. P. & P. 10/-. Ditto 14 A.H., less
handle, 5/-. P. & P. 2/-; 6 for 24/-. P. & P. 10/,

RECORDING TAPE. Send S.A.E. for
money -saving price list.

TELESCOPIC AERIAL MAST. 20ft., 4
sections of 5ft. each. Independently locking at
any height. Tapering from 2in. to }in. (less acces-
sories). 50/-, carr. 5/-.

SELENIUM METAL RECTIFIERS, FULL
BRIDGE

6 or 12 v. I amp. 7/6; 24 v. I amp. 18/6;
12 v. 2 amp. 10/-; 24 v. 2 amp. 20/-;
12 v. 21 amp. 15/-; 24 v. 21 amp. 25/-;
12 v. 4 amp. 16/6; 24 v. 4 amp. 30/-;
12 v. 6 amp. 23/6; 24 v. 6 amp. 35/-;
12 v. 10 amp. 40/-; 24 v. 10 amp. 80/-.

RE-ENTRANT
LOUD

HAILERS
(Ex -Govt.)

Heavy duty 20
watts all -metal
15 ohms. Dia-
meter I5in.,
length I5in.
(approx) good
condition.
66/10/-.
Carr. 10/-.

Ditto. Brand new,
03. Carr. 10/-.

HEAVY DUTY -ALL STEEL TRIPOD
STANDS. Adjustable every 6in. to approx
9ft. 6in. when fully extended. (Folds up to only
4ft. 6in. for storage.) Suitable for outdoor speakers
public address systems, floodlighting, etc., etc.
(as illus. Dec.). OUR PRICE L3/10/-. Carr. 5/ -

BAKER'S SELHURST SPEAKERS
I2in. P.M. 15 ohms 15 watts, 30-14,000 c.p.s.
Our price L4/10/-.
"AUDITORIUM " I2in. 15 ohms 12 watts,
35-16,000 c.p.s. Flux density 14,500. OUR

L7/10/-.
" SUPER -HI-FI 25 " I2in., 15 ohms, 25 watts
25-20,000 c.p.s. Flux density 17,600. OUR
PRICE, E9/9/-. Al I the above speakers are Brand
new and full descriptive specification is
available.

G.P.O. RACKS. I9in.

Heavy duty, all steel.

Standard drilling. Two
types: 5ft. 6in. angle

uprights. L3/10/- carr.

I0/-. 6ft. channel up-

rights, ES, carr. 10/-.

I9in. x I4in. PANEL
SHELF in 14 s.w.g.

steel. Suitable for above
racks. 151-, P. & P. 5/-.
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EDDY'S (NOTTM) LTD
172 ALFRETON ROAD

NOTTINGHAM
SURPLUS NEW AND GUARANTEED

VALVES

AZ I
CY3I
DAF96
DF96
DL96
DM70
EB9I
ECC8I
ECC82
ECC83
ECC84
ECC85
ECF80
ECH42
ECH8I
ECL80
ECL82
EF36
EF37
EF41
EF42
EF50
EF80
EF86
EF89
954
EF9I
EL41
EL84
EY51
EY86
EZ40
EZ80
GTIC
MUI4

12/6
12/6
8/6
8/6
86
7/6
4/-
6/-
7/-
7/6
9/-
8/6

10/6
8/9
8/3
19/6

1/-
2/6
4/-
8/9
8/6
1/9
6/6

11/-
8/6
1/6
4/-
9/3
8/3
9/6
8/6
7/-
6/9
7/6
8/-

PCC84
PCF80
PCL82
PEN25
PEN36C
PL33
PL81
PL83
PY3I
PY80
PY81
PY82
U25
U35
U31
955
UAF42
UBC4I
UCH41
UF41
UL84
UY4I
IDS
1L4
1125

155
1T4
3S4
3V4
5U4G
5Z4G
6AG5
6B8G
6BA6

2/3
9/-
8/6

10/-
51-
9/6
9/-

10/6
8/9
8/6

7-
7//6

12/-
86
7/9
3/11
9-
8//3
8/-
8/9
8/3
66
9/6
3/9
7/-
6/6
4/9
7/-
7/9
5/9
5/9
5/-
2/11
6/6

615.16

6C4
6C5
6F33
615M
6J5GT
615G
956
6K7G
6P28
6Q7G
6SA7M
6SG7M
6SK7GT
6SN7GT
6V6G
6V6GT
6X4
6X5GT
7C5
7C6
7S7
7Y4
12K7
I 2Q7
20D1
25A6G
25L6GT
25Z4G
35L6GT
35W4
35Z3
35Z4
807B

6/6
3/6
5/6
5/6
43
3//11
2/6
2/11
2/3
9/6
7/9
6/-
5/-
5/-
4/9
5/9
6/6
6-
6//6
7/6
7/6
9/6
7/6
76
7/6
9/6
8/-
9/-
7/9
9/6
6/9

12/6
7/6
3/9

RI 585 RECEIVER. 12 valves, 6 preset positions.
Medium waves, 19/11. P. & P. 2/6.
RECTIFIER/STABILISER for 1.4 volt valves,
Midget, 3/-. Post 6d.
2000mfd. CONDENSERS, 6 volts working, 1/6.
Post 6d.
NIFE ACCUMULATORS. Midget single
unit size 3 x 2k, 7 amp. hours, 1/11. Post 1/6.
DYNAMOTORS. 200 volt D.C. to 12 volt D.C.
Ideal for train sets on D.C. main, 19/11. Post 2/6.
GERMANIUM DIODES, It- each, 9/6 dozen.
Post 4d.
ACOS CRYSTAL PICK-UPS. (Turnover 2
sapphire styli), 29111. Post 2/-.
DIMMER SWITCHES. Ideal for train speed
regulators, 1/11. Post 6d.
NEON MAINS TESTER/SCREWDRIVERS,
3/11. Post 6d.
RECTIFIERS. Contact cooled miniature 200 v.,
60 mA., 7/6; RMI, 4/9; RM2 6/6; RM3, 7/6;
RM4, 15/6; RM5, 19/6. Post 1/-.
CONDENSERS. Tubular Wire End (not ex -
Govt.), 8 mfd., 450 v., 1/9; 8-8 mfd., 450 v., 2/6;
16 mfd., 450 v., 2/9; 16-8 mfd., 450 v.. 4/-; 16-16
mfd., 450 v., 3/9; 32 mfd., 450 v., 3/9; 32-32 mfd.,
350 v., 4/-. Post 1/-.
VIBRATORS. 12 v., 4 pin, 4/11. Post 1/-.
MORSE TAPPERS. Plated contacts, adjustable
gaps, Heavy Duty, 3/6. Post 9d.
RELAYS. Siemens High Speed suitable for model
control, 8/11. P.O. 3,000 type assorted values,
5/11 each. Post 1/-.
SPEAKER GOLD GRILL. 6} x 4in., 1/.. each.
Post 6d.
HEADPHONE CORDS. 6ft. 1/11 pair. Post

Ed.
JACK PLUGS. Standard Type, 1/11, Post 6d.
GRAM AMPLIFIERS. High sensitivity 3 watts
output. Separate volume and tone controls.
Printed circuit. 59/11. Post 4/-. Fully guaranteed.
Size 8 x 2fin. Max. height, 5 inches.
CAR RADIO KITS. 7 transistors, long and
medium waves, 2 watts output. R.F. stage and
automatic gain control, 6 or 12 volts. Complete
kit with cabinet, 10 gns. Post 5/,

ALL ABOVE ARE NEW AND GUARANTEED

Any parcel insured against damage in transit for
only 6d. extra per order. All uninsured parcels
at customers' risk. Postage and Packing 6d. per
valve extra. Over £3 Free. C.O.D. or C.W.O.
only. C.O.D. charge 3/- extra. S.A.E. with
enquiries.

START

1 9 6 0
RIGHT

WITH

DUODE

A year of pleasure lies ahead for
all who own Duodes already.
We wish them not only personal
happiness and good health, but
that special enjoyment which
comes from listening to Natural
Sound -true, clear cut, full range
sound which brings the nearest
approach to reality.
To those who have not yet come
to Duode ownership, may we
say -
Act NOW. Send for details of
the new 12D and 12E -

The finest long term investment
in good sound.

DUODE Ltd.
24 Dingwall Rd., Croydon, Surrey

TELEVISION TUBES
TO BE SURE OF REAL SATISFACTION
FIT A TUBE WITH ALL THE LATEST
DEVELOPMENTS.

As Advertised on Television

Specification

1. Correct plug in replacements.
2. Very latest small particle silver
activated phosphor screens, giving
high brilliance, fine definition and maxi-
mum contrast.
3. Special design of electron guns with
smaller anode apertures giving finer
focus.
4. Improved emissive substance for
cathode coating gives better emission
and longer life.
5. Correct percentage blue phosphor
giving whiter highlights.
6. Full 12 months' guarantee with fur-
ther twelve months on all guarantee
replacements.

Correct replacements available for
Mullard (AW and MW) Mazda,
Cathodeon, Emitron, Cossor, G.E.C.,
English Electric types.
Emiscope and Brimar Pyrex types 10/ -
extra.
12in., 14in. sizes E6/10/-.
15in., 16in., 17in. sizes £6/19/6
Post and Packing 10/6. Terms C.W.O.
or C.O.D.

HAVE THE VERY BEST

LAWSON TUBES
156, PICKERSLEIGH ROAD

MALVERN, WORCESTERSHIRE

SOUTHERN RADIO'S

y SPECIAL BARGAINS

TRANSMITTER - RECEIVER
TYPE 38 MK II

* WALKIE-TALKIE *

Complete in Metal Carrying Case. 9in. x
6/in. x 4in. Weight 61b. Frequency 7.3 to
9 Mc/s. Five valves, E1/2/6. Post paid.

These TX -Rs are in NEW CONDITION, but owing
to demand they are not tested by us and carry no
guarantee, but should prove SERVICEABLE.
ATTACHMENTS for Type " 38 " Trans -
receivers. ALL BRAND NEW. Headphones
15/6; Throat Microphones 4/6; Junction Boxes
2/6; Aerials, No. I 2/6; No. 2 5/-; Webbing
4/-; Haversacks 5/-; Valves-A.R.P. 12 4/6;
A.T.P.4 3/6; Set of FIVE VALVES 19/- the set.
SPECIAL OFFER No. 2:

" 38," as above, complete with set of external
attachments, 42/6, post paid.

SPECIAL OFFER No. 3:
Transmitter -Receiver " 38 " Mk. II. Brand
new with complete set of external attachments
including Webbing, Haversacks and Valves.
57/6 post paid. Fully guaranteed.

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 kin.
to 3Iin, For Metal, Plastics, etc., 7/-.
MAGNETS. Strong Bar type, 2 x lin., 1,16 each.
MORSE TAPPERS. Midget type, 219; Standard,
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.
QUARTZ CRYSTALS. Types F.T.241 and
F.T.243. 2 -pin, kin. spacing. Frequencies be-
tween 5,675 kc/s. and 8.650 kc/s. (F.T.243), 20
Mcis and 38.8 Mc/s (F.T.241, 54th Harmonic),
4/. each. ALL BRAND NEW. TWELVE ASSOR-
TED CRYSTALS, 45/-. Holders for both types,

each. Customers ordering 12 crystals can be
supplied with lists of frequencies available for
their choice.
RECORDING BLANKS. Brand new. " Emi-
disc." Ready for cutting. I3in. 6/- each or 15
complete in metal case E4.
RESISTANCES. 100 assorted useful values.
New wire end 12/6. NEW.
SPECIAL OFFER. 12 ASSORTED METERS.
Slightly damaged. Mainly broken cases (perfect
movements). Including 3 BRAND NEW Aircraft
Instruments. 12 for 45/-.
STAR IDENTIFIERS. Type I A -N Covers
both Hemispheres, 5/6.
TI 154 TRANSMITTERS. Complete in transit
case. New condition, E2/5/-.
TEST METERS D.C. PORTABLE 0-5,000
ohms 0-6mA 0-1.5v and 3v. In case 31in. x 31in.
x 2iin. Voltage range can easily be extended by
addition of resistances to suit individual require-
ments. Brand new, 12/6.
ATTACHMENTS for " 18 " Transreceivers.
ALL BRAND NEW. Headphones 15/6; Hand
Microphone 12/6; Aerials 51.; Set of 6 Valves
30/,
TRANSPARENT MAP CASES. Plastic
I4in. x 1011n. Ideal for Maps, Display, etc., 5/6.
Post or carr. extra. Full list Radio Books, etc., 3d.

SOUTHERN RADIO SUPPLY, LTD.
I I, LITTLE NEWPORT STREET,

LONDON, W.C.2. GERrard 6653
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D.C. OSCILLOSCOPE
A.C. MAINS 200-250 VOLTS

SIMPLIFIED SERVICING
PROBLEMS WHEN USING

THE
'TESTGEAR' SCOPE

Sin. D.C. OSCILLOSCOPE

Engineered to precision standards, this high-grade
instrument is made available at the lowest
possible price, incorporating the essential features
usually associated with luxury instruments.
This "SCOPE" will appeal particularly to Service
Engineers and Amateurs. A high gain, extremely
stable differential P -Amplifier (30 mV/C.31.).
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; Fly -back
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 I/P and CRT. Brightness Modulation. Size 10in. high, 61 in. wide, 9in. deep. Wgt.
114lb. 215/151- plus P. & P. 7/6, or 30/- deposit, plus P. & P. 7/6 and 12 monthly
payments of 26/6 -

FULL 12 MONTHS' GUARANTEE INCLIIDING VALVES AND TUBE

ALIGNMENT ANALYSER TYPE MC12
A.C. MAINS, 200/250 volts. Provides:-
"WOBBIJLATOR" (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment linear
frequency sweep up to 12 Mc/s. From
400 Kc/s.-80 MO. CAPACITANCE
MEASUREMENT. Two ranges provided
0-60 pf and 0-120 pf. SPECIAL FACILI-
TY enables true resonant frequency of any
tuned cot. I.F. transformer, etc., to be rapidly
determined. Cash price 26/16/6 and 5/-
P. & P. H.P. terms, 25/- deposit and 6/-
P. & P. and 6 monthly payments of 21/6.

B.S.R. MONARCH UA8 with FUL-FI HEAD
4 -speed plays 10 records 121n., 10in. or 7in. at 16, 33,
45 or 78 r.p.m. Intermixes 7in., 10in. and 12in. records
of the same speed. Has manual play position; colour
brown. Dimensions: 124In. x 10fin. Space required
above baseboard 4fin., below baseboard thin. Fitted
with Ful-Fi turnover crystal head. 26/19/6. Plus
P. & P.

STEREO HEAD 27/19/6 Plus 5/- P. & P.

PLAYER CABINET
Finished in 2 -tone leatherette, will take B.S.R.
with room for amplifier and 7in. x 4in. speaker.
Overall size 15110. x 134in. x Shin.
Similar to the above In POLISHED WALNUT, will
take Collaro.

39/6 Plus 5/. P. & P.

CHANNEL TUNER
Will tune to all Band I and Band III stations. BRAND NEW by femme manufacturer.
Complete with P.C.C. 84 and P.C.F. 80 valves (in series). I.F. 16-19 or 53-58. Also
can be modified as an aerial convertor (instructions supplied).
Complete with knobs. Plus 3/8 P. & P.

HEATER TRANSFORMER to suit the above, 200-250 v., 6/- Plus 1/6 P. & P.

22/6

AC/DC POCKET MULTI -METER KIT
Comprising 2in. moving coil meter, scale cali-
brated in A.C./D.C. volts, ohms and milliamps.
Voltage range A.C./D.C. 0-50, 0.100, 0-250, 0-500.
Milliamps. 0-10, 0.100. Ohms range, 0-10,000
Front panel, range switch, wire -wound pot
(for ohms zero getting), toggle switch, resistor.
and rectifier. Basis movement, 2mA. In grey
hammer finish case.

19/6 P. & P.P111.
Built and tested

7/6 extra.
Point-to-point wiring diagram 11. free with kit.

MAINS TRANSFORMERS
All with tapped primaries 200-250 volts.

0-160, 180. 200 v., 60 ma., 6,3 v. 2 amps., 10/6. 320-0-320 v. 76 ma., GS v., 2.5 amp.,
v., 2 amp.. 10/6. 280-0-280, 80 ma., 6.3 v., 2 amp., 6.3 v., 1 amp., 10/6. Postage

and packing on the above 3/-.

SIGNAL GENERATOR

t6/19/6 Or

Covering 100 Kc/s.100 Me/s. on fundamen-
tals and 100 Mc/s to 200 Me/a. on harmonics.
Metal case 101n. x 6f in. x Olin., grey ham-
mer finish. Incorporating three miniature
valves and Metal Rectifier. A.C. Mains 200/
250 v. Internal Modulation of 400 c.p.s.
to a depth of 30%. Modulated or unrnod-
slated R.F., output continuously variable
100 millivolts C.W. and mod. switch, vari-
able A.F. output. Incorporating magic -eye
as output indicator. Accuracy plus or minus
2%,

25/- deposit and 6 monthly payments of 21/6
Post & Packing 5/. extra.

SIGNAL GENERATOR
Coverage 120 Kc/s-230 Ke/s., 300 Kc/s.-
900 Kea., 900 Kc/s.-2.75 Re/s., 2.75 Mc/e.
-8.5 Mc/s., 8 Mc/s.-28 Mc/s., 16 Me/A-56
Wes., 24 Me/s.-84 Me/s. Metal case 10in. x
Olin, x 44in. Size of scale 6Iin. x 3f in. 2
valves and rectifier AC. maim 230-250 c.
Internal modulation of 400 c.p.s. to a depth. of
30 per cent. modulated or unmodulated E.F.,
Output continuously variable 100 millivolts
C.W. and mod -switch variable A.F. output
and moving coil output meter. Grey hammer
finish case and white panel. £4/19/6 Or 20;- deposit and 4 monthly
Accuracy plus or minus 2%. payments 21/6. P. & P. 5 - extra.

SIGNAL & PATTERN
GENERATOR
£6;'19/6 r

Or 25/- deposit. P. & P. 5/- and 6 monthly
payments of 21/6 -
Coverage 7.6 Mc/a.-210 Me/s. in five bands,
all on fundamentals, slow motion tuning audio
output. 8 vertical and horizontal bars, log-
ging scale. In grey hammer finished case with
carrying handle. Accuracy ±1% A.C. mains
200-250 v.

F.M. TUNER UNIT
Permeability tuned by famous German Manufacturer. Coverage 88-100 Mc s.
plete with ECC85. Size 4in. x 2in. x 2in.

Circuit diagram Ili.,25/- Plus P. & P. 1/6 free with unit. I
10.7 No s. 1.F. and Discriminator Coil 2,'6 pair.

Con,

8 WATT PPUSH- AMPLIFIERULL
COMPLETE WITH CRYSTAL MIKE AND 8m.

LOUDSPEAKER
A.C. mains 200/250 v. Size 10fin. x 61in. x
thin. 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 Kc/s, ±2 db; 4 db down at 20 KO. 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 use with Std. or
L.P. records, musical instruments such as Guitars,
etc.

E4.19.6 Ph. P a P 7/6
Or deposit, plus P. & P. 7/6 and 4 monthly payments of 23 -.

LINE E.H.T. TRANSFORMER
With built-in line and width control and winding for EY51. 14 KV. Scan coil, 90°
deflection, on ferrite yokes. Frame O.P. transformer 500 pf. 18 KV. smoothing con-
denser. Can be used for 14in., 17in. or 2110. tubes. Complete with circuit diagram.

29/6 ell?. p
Focus Magnet suitable for the above (state tube). 10/- Plus 2/6 P. & P.
17in. PERSPEX MASK 8/6 Plus 2/6 P. & P.

2 -TRANSISTOR POCKET RADIO
Plus Germanium diode, fully tuneable over medium and long waves. Size Shin. x
41n. x 111n. Complete set of components including case, 2 transistors and earpiece
(less batteries). Point to point wiring diagram 1/6, (Free with kit.)

19/6 P. &1 1/8.

PUSH-PULL OUTPUT STAGE
Inclusive of transistors with input and output transformers to match 3 ohm speech
coil, suitable for use with the above kit. Complete kit of parts including transistors.
Point to point wiring diagram 1/6. (Free with kit.)

19/6 P. tIl;!1/6.

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23, 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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TRANSISTOR

AUDIO AMPLIFIERS

250 mW

500 mW

1W

2W

3W

Class B push-pull using
GET114 transistors, op-
erating from a 6V supply.
Class B single -ended push-
pull (Transformerless)
using GET114 transistors,
operatingfroma9Vsupply.

Class B push-pull using
GET114 transistors op-
erating from a 6V supply.
Class B single -ended push-
pull (transformerless)
using GET114 transistors,
operatingfroma9Vsupply.

Class B push-pull using
GET114 transistors, op-
erating from a 6V supply.
Class B single -ended push-
pull (transformerless)
using GET114 transistors,
operating from a 12V
supply.

Class B push-pull using
GET116 transistors, op-
erating from a 12V supply.

Class B single -ended push-
pull (transformerless)
using GET115 transistors
(mounted on 3" x 3" fins)
operating from a 12V
supply.

These are a selection from
the range of audio ampli-
fier circuits using G.E.C.
transistors. For details of
any of these circuits or in-
formation on the wide
range of G.E.C. transis-
tors, please write to:

G.E.C. SEMICONDUCTOR DIVISION,

School Street, Hazel Grove,

STOCKPORT, CHESHIRE.

54 GNS.-"17"

A full specification I7in. Tele-
vision Receiver to Spencer -
West standards now available
at your Dealers. Remarkable
performance and priced at 54
Gns. only, complete

For Leaflet cup!), to:-

SPENCER-WEST LTD.
Quay Works, Great Yarmouth, Norfolk
'Phone: 4908
Grams: Spencer -West, Great Yarmouth

METER
REPAIRS
All makes of Single and
Multi -range instruments repaired and
recalibrated.
* Prompt Service
* All work guaranteed
* Priority for urgent orders.
Competitive prices for repairs to all types of
instruments. Contracts a speciality.
New meters supplied from stock (2" to 6")
and complete equipment manufactured to
specification.
Call, write or phone for details to:
E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel: LAD 4168

Fidelia

Our present range includes:
FldeUa Major AM/FM tuner unit with pre -amp.,
tone controls, etc., R.F. stage on all wavebands,
variable selectivity, etc. Price £27/4/-, or with
the Major amplifier, £421141-.
kiddie. Imperial, VHF tuner. Price $1.5/51-,
or with pre -amp. and tone controls, £19.
Fidelia PromitOn, switched VHF tuner. Price
£14/8/-, or with pre -amp. and tone controls. £19.
Melia Major amplifier, £18.

Full details willingly on request.
(fid. for postage is appreciated.)

EL

2 AMHURST ROAD
TELSCOMBE CLIFFS
Nr. Brighton.
SUSSEX.
Tel.: Peceehaven 3156

TEST EQUIPMENT
CRYSTAL CALIBRATOR. FURZEHILL No. 7 Mk. I.
A battery operated calibrator giving harmonies at
1 Mole., 100 Kc/s., or 10 Kc/s. intervals with optional
modulation and a monitor jack enabling transmitters
as well as receivers to be calibrated Crystal frequency
1 Mc/s., 6 valves. Supplied brand new in transit case
with spare valves and accumulator. Price £311116.
OUTPUT METER AF No. 1. (CT44 eq.). A modern
Sin. scale instrument of 11 ranges (200 uW-6W F.S.D.).
Matching 11 impedances from 2.5 to 20K ohms.
Hammered finish panel and sealed ruggedised case.
£18/10/-.
ELLIOTT VOLTMETER. A high grade gin. mirror
scale voltmeter F.S.D. 30. Volts + 0.3%. Complete
with leather case and checked for accuracy before
despatch. OW-.
BEAT FREQUENCY OSCILLATOR. Fursehill No. 5.
Range 0.10 kcis. 2 watts into 10 or 600 ohms. This is a
superior instrument to earlier models and is supplied
in excellent condition. £12.
TWIN GUN C.R.T. 58P7A. Reduced to £7 each-a
rare bargain for the oscilloscope constructor. Also
available 5CP1 (single gun) at each. Both types.
Brand new and boxed.
PRECISION POTENTIOMETERS. Colvern earn cor-
rected wire wound potentiometers, 9K or 50K 4in.
dia. Ex equipment but very little used. Ideal for
bridges and precision voltage dividers. 15/- each.

COMPONENTS-EX NEW EQUIPMENT. 8 Mi.
450 V. block condenser 45 x 15 x Sin., 3/, Metal
rectifiers, 250 V. 40 mA., S x fin. dia., 3/6.

TRANSFORMER SPECIAL. Pri. 0-110-200, 220, 240,
50 c.o.s. Sec. 24 V. CT., 3 amps., 95 volt 3 times at
0.1 amp. 200 V., 60 m/a. Many applications, e.g.,
p1000ttethwatt auto. ..toe. or charger. Double screened and

Trade enquiries welcome
Lists on request with S.A.E.

Portland Pays Postage and Packing
Terms C. W.O.

PORTLAND ELECTRONICS
20 Portland Place, Stalybridge,
Nr. Manchester. STA. 2148

HIGH GRADE TEST GEAR
BRITISH AND AMERICAN.

FULLY REBUILT.

"Q" METERS. Type TF.886A, frequency
range 15-170 Mc/s.; Type TF.329G, frequency
range 50 Kc/s. to 50 Mc/s., both by Marconi
Instruments Ltd.
SIGNAL GENERATOR. Type 84 by
Boonton. Frequency range 300-1,000 Mc/s.
Provision for internal A.M. F.M. and Pulse
Modulation. 3 cm. slotted line equipment,
type TS.I2 complete. 6-7.2 cm. Signal
Generator by S.T.C. 10 cm. Signal Gener-
ator by Boonton Type T.S. 14. Twin " T "
R.F. Bridge type by General Radio Co.
VIDEO GENERATOR. Type 140A by
Boonton. Frequency range 20 c/s. to 5 MO.
PHILIP VALVE MILLI -VOLTMETER.
Type 6016. Frequency range 1 Kc/s. to
30 Mc/s. Ten full scale ranges 3 mV to
1,000 volts.
AIMEC VALVE VOLTMETER. Type
712. Beat Frequency Oscillator Type T.F.
195144 by Marconi Instruments, frequency
range 10 c/s. to 150 Kc/s.
AUDIO OSCILLATOR. Type L.O.
800 A, 20 cis. to 20 Kc/s., 5 watts output,
distortion less than 2%.
WAVEMETERS. TS-509-UR, absorption
type 90/400 Mc/s., no battery or mains
required. G.R. type 7248, 16 Kc/s. to 50
Mc/s. Type T.E.I49 by R.C.A., 200 Kc/s. to
30 Mc/s. Type T.S. 69.A.P., 300-1,000 Mc/s.

TELEQUIPMENT SCOPES.
Send for new list and let us have your
enquiries.

Leslie Dixon iSL Co.
Dept. A, 214 QUEENSTOWN ROAD,

LONDON S.W.9
Telephone: MACaulay 2159
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VALVES
AC/
AC/P

4/6D

2/6

AC/PI 2/6
AC5PENDD 4/-
AC6/PEN 5/-
AC/SP3 4/6
AL60 6/-
AR6 2/6
AR8 5/-
ARDD5 2/-
ARP3 3/-
ARP4 3/6
ARPI2 2/9
ARP2I 5/6
ARP24 3/6
ARP34 4/6
ATP4 2/9
ATP7 5/6
AU 1 5/-
AU4 5/-
AW3 4/-
BL63 6/-
BT45 40/-
BT9B 40/-
041 3/3
D42 4/-
D77 4/3
DA30 12/6
DD4I 4/6
DET5 15/-
DETI8 30/-
DETI9 2/6
DET20 2/6
DH76 4/9
E1323 25/-
EA50 1/6
EAC9I 4/6
EB34 1/6
EBC33 6/ -

Brand new, indi-
vidually checked
and guaranteed

EC52 3/-
EC54 3/6
ECC32 4/-
ECC8I 6/6
ECC82 6/9
ECC83 7/-
ECC84 7/9
ECC9I 4/-
ECL80 9/6
EF22 7/3
EF32 5/-
EF36 3/6
EF39 4/6
EF50 2/6
EF52 5/-
EF54 3/6
EF55 6/-
EF70 4/-
EF80 6/9
EF85 6/10
EF89 8/9
EF9I 4/10
EF92 5/-
EL32 3/9
EL35 91-
EL84 8/3
EL9 I 7/6
EM4 4/-
EY91 3/6
EZ40 7/-
EZ80 7/6
FW4/500 6/6
H30 5/-
H63 3/6

All U.K orders below

HP4I01 6/-
KBC32 5/-
KF35 5/-
KT2 4/-
KT31 8/-
KT33C 7/-
KT44 9/-
KT241 9-
KTW63 6/6
L30 4/-
MH4 3/6
ML4 4/-
ML6 6/-
MS/PEN
MS/PENB 6/-
M5/PEN/T. 6/-
N34 8/-
NRI5A 3/-
NT37

(4033A) 10/-
0D3 5/-
OZ4 5/-
OZ4A 5/-
P61 2/6
PCC84 8/-
PCC85 8/-
PEN25 4/6
PEN46 5/6
PEN65 6/6
PENI41
PEN220A 3/-
PEN1340 6/-
PENDDI

1360 9/6
PL81 11/-
PL82 8/-

P1.83 9/- Y63 5/- 6C8G 5/- 2H6 2/- 833A 114
PM4DX ... 3/- Y66 8/- 6F5G 5/6 2.1SGT 843
PT25H
PY82

7/6
8/-

Z3I
A3

6/-
3/6

6F6
6F8G

7/-
6/6

25C7
2SG7

43/6/6
6/6

866A
872A

1 11)7/6

35/-/-
QP2 I 6/- ASGT 5/- 6F12 4/6 2SH7 4/9 930 8/-
QP25 5/3 IC5GT 7/6 6G6G 3/- 2517 6/- 954 2/-
QS75/20 ... 6/9 D8GT 6/- 6H6M 2/- 2SK7 5/- 956 2/-
QS95/10 6/9 E7GT 76 6H6GT 1/9 2SL7 7/- 1619 5/-
QS 108/45 ... 6/9 L4 3/9 615 3/6 2SR7 6/- 1625 6/-
QS I 50/ 15 . 6/9 LDS 3/6 6J6 4/3 502 6/- 1626 4/6
RIO 12/6 R5 6/9 6K6GT 6/6 5E 8- 1629 4/6
REL2I 25/- S5 6/- 6K7G 2/3 5R 7/6 4242A 6/-
RG I -240A 17/6 T4 4/- 6K7GT 5/3 30 5/- 7193 1/9
RG3-250 17/6 2A3 8/- 6K8G 6/6 35T - 7475 5/-
RG4-1250. 9/- 2A6 7/- 6L5G 6/- 35Z4GT ...307//- 8010AR ...22/6
RK34 2 6 2C34 2/6 61_6 9/- 39/44 6/- 80I3A ... ...10/-
RL37 3/6 2D4A 4/- 6L6G 6/6 53A 3/- 8020 6/-
SP2 4- 2X2 4/- 6L34 4/6 58 6/- 9001 5/-
SP4B 7/6 3A4 6/- 6N7GT 7/- 59 61- 9003 5/6
SPI3C 4/6 3B24 3/- 6Q7G 6/3 7IA 4/6 9004 4/-
SP4I 2/6 3E29 6R7G 716 77 6/- 9006 4/ -
SP6I 2/6 (829B) 60/- 6SA7 6/- 80 6/3
SP2I0 4/- 3Q5GT 9/- 6SC7G 5/6 82 8/- Cathode Ray
SU2150A 4/9 4AI 4/6 6SC7GT 6/- 83 9/6 Tubes:
T41 19/- 401 2/6 6SG7 5/- 83V 12- 3BP1 25/-
TP25 15/ - 5U4G 51- 5- 84 12/6 5BP1 35/-
TT I 1 3/- 5V4 7/- 65177 6/9 89 6/- 5CP1 42/6
U18 6/- 5Y3GT 6/9 6SJ7G 6/6 210LF 3/- 5FP7 45/-
U19 7/- 5Z3 8/6 6SK7 5/6 210VPT ... 2/6 PG7/5 15/-
U27 8/- 5Z4G 8/- 6SL7GT 6/9 217C 17/6 VCR517 ... 10/-
UL84 8/6 6A6 5/- 6SN7GT ... 4/6 220VSG 3/- VCRX258 (with
UL85 7/- 6AB7 5/- 6SQ7 6/6 446A 14/- scanning coil)
UU4 4/6 6AC7 4/3 6SR7 6/6 4468 14/- 45/ -
V203313 8/- 6AG5 4/6 6557 5/- 705A 17/6
VP23 3/6 6AG7 8/- 6V6G 5/6 715B 97/6 Special Valves:
VR78 4/- 6AJ7 4/3 6V6GT 6/- 717A 8/6 2.131 451-
VR99 8/- 6AK6 7/6 6X5GT 6/6 801 6/- 3A/ 1 481 ... 45/-
VRI05/30 . . 7/6 6AK7 8/- 8D2 2/6 803 22/6 31/170/E . £35
VRI50/30 . . 7/3 6AM5 5/- 902 3/- 805 30/- 31192/E E37/ I 0
VSI 4- 6AM6 6/3 12A6 5/- 807 AMER 5/3 723AB 52/6
VT25I0 8/6 6B4G 4/6 12AH7 V- 807BR 3/9 726A 27/6
VUIII 3/ - 6B8 5/6 I 2AT7 6/6 808 8/- ACT25 40/-
VU 120 3/3 6B8G 2/6 12AU7 6/9 813 70/- CV691 60/-
VU 1 33A 3/- 6C4 4/- I 2AX7 7/- 815 80/- KR3 45/-
W31 7/- 6C5 6/- I2C8 7/6 816 30/- VX7110 . . 15/-
W42 7/- 6C6G 4/6 12E1 22/6 829A 30/- WL417A .. 15/ -

AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves

10/- P. & P. 1/-; over 10/-, 1/6; orders over £2 P. & P. free. C.O.D. 2/- extra. Overseas postage extra at cost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.

TUNING MECHANISM. (Gear). E2/10/ -
post free.

Please write your other requirements.

TRANSCEIVERS 68T 3-5 me/s. together
with aerial rods, microphones, H.R. headphones,
Key in full working order. £6/15/-. P. & P. 5/-.

FAMOUS U.S.A. FIELD TELEPHONES
in canvas or leather case, type EE8 E9 per pair
post free.

I.F. TRANSFORMERS. 4-5 Mc/s. American
made in black crackle finish housing, 6/-.
P. & P. If-.

HRO MAINS power pack, input 115/250 v.
A.G. Output 250 v. 75 mA. and 6.3 v. 3.5 amps.
E3, inc. carr.

VARIOMETERS for WS No. 19. Fully tested
and working 12/6. P. & P. 2/6.

BLOCK CONDENSERS. 0.1 mfd. 12,0430
v. D.C. test 12/-. 0.0044 mfd. 20,000 v. D.C.
test 8/-. 0.5 mfd. 8,000 v. D.C. test 8/.. 7.5 mfd.
400 v. D.C. test 3/-.

ELECTROLYTIC CAN TYPE. 250 mfd.,
12 v. D.C. VKG 2/6. 150 mfd., 25 v. D.C. VKG

2/6. 8 8 mfd. (Block), 450 v. D.C. VKG 3/6.

FILAMENT TRANSFORMERS. Primary
0-190-210-230-250 v., 50 c/s. Sec. 1. 2.5 v. C.T.
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v.
CT at 11 amps., 4,000 v. insulation. Price
£2/19/-. 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.
41/16/.. 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.
£1/12/-. P. & P. 5/..

Signal Generator Type TS.I4/AP. 3,200-
3,370 Mc/s. Fully guaranteed, 685.

Low Resistance Headphones, brand new,
type CLR, 5/-; Balanced Armature, 7/6.
P. & P. 1/-.

Vacuum Condenser. 32,000 v. 50 pF., 15/-.
Post free.

DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull
E1/7/6. P. & P. 5/-.

TRANSFORMERS. Relay supply. Primary
230 v. Sec. 0-27/29/31 v. at 0.5 amps., 15/,
P. & P. 5/-.

AVOMINORS in leather case with leads.
Fully tested and guaranteed, with batteries.
AC/DC volt range to 500 v., E3/19/6; as above,
but to 1,000 v., E411916. P. & P. 2/6 either.

NON -INDUCTIVE CARBON RESIST-
ANCE. 800 ohms, about 30 watt, lin. dia.,
10in. long, 7/6. P. & P. 1/6.

813 Ceramic Valveholders 3/- each. P. & P.
1/6.

Mains Power Supply Unit for No. 19 wire-
less set. Made by RCA of Canada. 115 v.
A.C. Brand new, E15. P. & P. LI.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

ROTARY TRANSFORMERS. 171 watt
12 v. input. 1,600 v. 110 mA. output, 30/,
P. & P. 7/6.
MARCONI SIGNAL GENERATOR.
TFI44G 85 kc/s., 25 Mc/s. Made up to new
standard. E70, delivered free.

COMPLETE SET OF STRONG AERIAL
RODS (American). Screw -in type MP49, 50,
51, 52, 53, total length 15ft. 10in., 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.
TELESCOPIC AERIAL MASTS. 7 sections,
total II yards. Immediate erection f4/101 -
each or £8 per pair. Post free.

LIGHT HEADGEAR ASSEMBLY. Ideal
for mobile use. Headphone 600 ohms, carbon
microphone. 18/, P. & P. 3/-.
AR88D and I.F. Receivers, completely
overhauled and tuned, E60 and E57/10/- respec-
tively. Completely rebuilt with P.V.C. wiring
£85.
Modulation Transformers (U.S.A., Collins),
primary imp. 6,000 ohms. C.T., secondary
6,000 ohms, 20 W., 9/6 each, post free.

Microphone Transformers. Balance input
30 or 250 ohms. U.S.A. manufacture, 7/6.
P. & P. 1/6.

R109 Receiver. Covering 2-8 Mc/s. 6 v. D.C.
New and tested, 14/5/-. Carriage paid.

RIO9A Receiver. Covering 2-12 Mc/s. 6 v.
D.C. New and tested E5/51-. Carriage paid.
SCR 522 TRANSMITTER (BC624) including
all valves, 22/6. P. & P. 5/-.
SCR 522 RECEIVERS (BC624), 100-156 Mc/s.
including all valves, 25/, P. & P. 5/-.
VIBRATOR UNIT. 12 v./160 v. 35 mAmps.
Exceedingly well filtered and smoothed,
excellent for car radios. New, Including one
OZ4 valve and vibrator. 12/6. P. & P. 5/..
CARBON INSET MICROPHONE. G.P.O.
type 2/6. P. & P. 1/-.

PERSONAL CALLERS WELCOME
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LYONS RADIO LTD.
SIGNAL GENERATORS. American made type
1-222-A. precision Instruments having a variable
R.F. output in two switched bands of 8 to 1551e/s.
and 150 to 230Mc/s. Can be crystal controlled with
check points throughout range. Fitted with super
olow-motion drive and vernier scale. Attenuator
calibrated In microvolts from zero to 0.1v. For A.C.
lilwoho operation, 110 to 120v. 40 to 60 cycles. With
cailorallon chart and circuit diagram. Condition as
nee. FRICT., ONLY 215.
6 -WAY CABLE. Each conductor 9/012 tinned copper,
runber insulated and colour coded with synthetic
outer Insulation. Otitskia dia. sphrox. ;in. Ex. Gov.
orIgln. PRICE ONLY Mi. :Cr 100 yards, 20/- 50
yards, 1233 23 yards.
EARPHONE INTERCOM. Giggle earphones which
also eerie as microphones. Two connected together
make an fkm.oluzly wimple but ',Indent means of
2 -way communication. Sell energising, no batteries
ueeded. Dozens or iises in the Dome, OfIlee. Factory
etc. and provide hours of fun for the youngsters.
Ideal gift. Supplied connected with loft. twin flex
ready for immediate use (Extra flex at 3d. yardb
PRICE ONLY 213, poet 1/6.
L.T. TRANSFORMERS.
Type 181. Fri. 180/230v. 50 c.o.s. Sec.: -4.2v. twice
at 10A. Ex. Gov. as new. PRICE ONLY 17/8, post

Type MTS. Pri. 220/250v. 50 c.p.s. Sec. 30v. at 2A,
tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20 and 24v. Al'
connections clearly marked. Brand new. PRICE
ONLY 2233, post

3 GOLDHAWK ROAD (Dept. M.W.)
SHEPHERD'S BUSH, LONDON, W.12

Telephone Shepherd's Bush 1729

DAMAGED METER?
Have it repaired by Glasers

Reduce overheads by having your dama ed
Electrical Measuring Instruments rapairA
by L. Glaser & Co. Ltd.

We specialise in the
repair of all types and
makes of Voltmeters,
Ammeters, Microam-
meters, Multirange Test
Meters, Electrical Ther-
mometers. Recording
Instruments, etc.
As contractors to various

Government Departments. we are the leading
Electrical Instrument Repairers in the Industry.
For prompt estimate and speedy delivery send
defective instrument by registered post, or write to
Dept. W.W.

L. GLASER & CO. LTD.
96-100, Alders ate Street, Loudon, E.C.1.

Tel.: Monarch 6822

INSTRUMENT
REPAIRS

REPANCO MINI -3
A new local station pocket transistor

Radio

 Size 5in. x x 1-341n.

 Long and Medium Waves.
 Dual Ferrite Aerials.
 Loudspeaker reception.
*Regenerative RF Reflex Circuit.
Send Now! I/6d. (post free) for
easy wiring plans, instructions and
price list.
Mail Order and Trade:

RADIO EXPERIMENTAL
PRODUCTS LTD.,

33 Much Park St., COVENTRY
Tel.: 62572

Wholesale Enquiries and Export:
REPANCO LTD.,

O'Brien's Buildings, 203-269,
Foleshill Rd., COVENTRY.

Tel.: 40594

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:
Wellington Crescent, I MALden 0334 & 2988
New Malden, Surrey.

FERROGRAPH RECORDERS
Tandberg Stereo, Harting, etc.

Personal Recordings
Tape to Tape,Disc Service

GRIFFITHS HANSEN (Recordings) LTD.
24- 2 5 Foley Street, London, W.1

Mus earn 2771

TOOLS
Prompt deliveries to all parts of the country Selects
2 -Speed fin. Electric Drill, nett 28/4/8 Dist £10/1916)
Selects Homemaster, nett 210/17/8 that £14/10/-).
Belle Jig Saws, nett 35/- (list 46/9). Black & Decker
D.500, nett 25/11/8 (list E6/19/6). Selects, Flexible
Drive with collet chuck, fit all drills, 22/1313 (£3/11H.
50,000 Hand Tools always in stock. Send for Catalogue.

K.E.P. PRODUCTS LTD.
ASHMEAD ROAD, LONDON, S.E.8.

LOUDSPEAKER
ENCLOSURES

AND
AMPLIFIER CONSOLE CABINETS

A. DAVIES & CO. (Cabinet Makers)
3 PARKHILL PLACE (off Parkhill Road),
LONDON, N.W.3. GULLIVER 5775
Few minutes walk Belsize Park Underground

EASCO ELECTRICAL

(HOLDINGS' LTD

'Casco
INTER-COM et
SOUND a les-els

tO

BRIGHTON TERRACE .1.0NDON.S.W.9

'Phone: BRIxton 4961

'POP' RIVETS WANTED
Any quantity

Any size
Any condition

E. & R. H. BLISSETT
SS, Middleton Road, Reddish, Stockport.

PRACTICAL TRANSISTOR
RECEIVERS BOOK, 2

by Sinclair, containing circuitry and con-
structional details of 15 different receivers
from the simplified to the most comprehen-
sive types, portables, household types, etc.
Price 7/6. Postage 8d.
World Radio Handbook 1960, by

Hans Johansen. Postage If-. IS/6
Principles of Transistor Circuits,

by Amos. Postage If-, 11.1-
T.V. Servicing Vol. 4, by Patchett.

Postage 6d. 7/6
Radio Upkeep and Repairs, by

Witts. Postage 1/-. 15/-
T.V. Fault Finding, by Radio Con-

structor. Postage 6d. 5/ -
Rapid Radio Repair, by Warren

Heath. Postage 1/-. 23/ -
Radio Valve Data, by Wireless

World. Postage Bd. 5/ -
Audio Measurements, by Crow-

hurst. Postage 1/.. 231-
A Beginner's Guide to Radio, by

Camm. Postage 6d. 7/6
Radio Servicing Pocket Book, by

Molloy. Postage 8d. 10/6
Quinns Radio and T.V. Diary 1960.

Postage 6d. 4/6

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET

LONDON, W.C.2 (adjoining Lisle Street)

MULLARD "CIRCUITS
for

AUDIO AMPLIFIERS"
= This latest book in stock, price 816 plus If -
 post (U.K.).
E All parts in stock for these designs in-
 cluding punched chassis, printed front
E panels, special switches, and transformers
E by Gilson, Parmeko and Partridge, etc.
 Detailed price lists of components for any

of these circuits on request with stamped
 envelope please.

 NOME RADIO OF AUTUMN
E Dept. W, 187 London Road, Mitcham,
= Surrey. MIT 3282.

ODDIE FASTENERS
Pat. 507249

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 brorhure and other information
will gladly be sent on request

DEPT. "W.W."

Oddie, Bradbury & Cull Ltd.,Southampton
Tel: 55883 Cables: Fasteners, Southampton
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CO-
HIGH

REALISTIC

SUPPLIED DIRECT
GUARANTEED

LABORATORY

073ei"Sliath
FIDELITY AMPLIFIERS

SOUND -
REALISTIC

TO HI -Fl ENTHUSIASTS ALL OVER
3 YEARS

BUILT OR IN DO-IT-YOURSELF

PRICES!
THE WORLD

KIT FORM

MAIN
AMPLIFIER

6W. Per Chan-
nel Distortion
0.15% Freq.
30-30K c.p.s.Hum and
Noise - 80dB.
Output Imp. 30,
BUILT
KIT

STEREO/MONAURAL
CONTROL

UNIT

Inputs: Gram
(3mV.) Radio
Tape (100mV.)
Hum and Noise
-701B.

- Also suitable
B.P.I.

116 0 0
113 13 0

80, and 1511. for use with two
11615 0 BUILT
112 12 0 KIT

MODEL B.P.I. 10-12 WATT
AMPLIFIER

Freq. 30-30K c.p.s. Distortion
0.1%. Hum and Noise -80dB.
Output Imp. 30, 150.
BUILT 114 6 0
KIT 112 5 0

CONTROL UNIT Mark II
Inputs: Gram (3mV.) Mic. (1.5
mV.) Radio and Tape (100mV.).
Hum and Noise -70dB. Switched
Filter.
BUILT 110 17 6
KIT 17 17 6

"BANTAM" 3-4 W. INTEGRA-
TED AMP. & CONTROL UNIT
Bass and Treble Controls.
Spare Power: 250V. 40mA.
6.3V. 2A. O.I. 30, 150.
BUILT 18 5 0
KIT 17 10 0

"PRODIGY" 6-9. W INTEGRA-
TED AMP. & CONTROL UNIT
Distortion 0.15%. Inputs Grain.
Radio, Tape, Spare Power 2501'.
40mA. 6.3V. 2A. O.I. 3/8/150.
BUILT 115 15 0
KIT 112 10 0

Full details and stage -by -stage building instructions 2/8 each,
post free (" Bantam " 1/8) or free with each unit.

H. L. SMITH .& CO. LTD. W.2
287-289 EDGWARE

PA
RD.D,

5891
LOND-759ON,

. Telephone: 5

AMPLIFIERS

FOR

-H-F
MODEL VH2. Band I & II I
DISTRIBUTION

AMPLIFIER
The unit comprises two ampli-
fiers (one for each band) with
independent pre-set gain con-
trols, fed to a combiner unit,
the output of which is attenua-
ted at all sockets except one. At
this socket the full gain of the
amplifiers is available for feeding
a distribution system. One or
all attenuated sockets may be
used without affecting other
outputs.
SPECIFICATION. td
GAIN: Plus 15dB each channel
at MAX. output socket. 3dB tc4 4.;
each channel attenuated
outputs loaded to 80 ohms.
BANDWIDTH: ±2d8 each
channel. INPUT : 80 ohms,
co -axial socket. Separate each
channel. OUTPUTS: 9 attenu-
ated sockets, I full gain.
POWER OUTPUT: Each channel .2 v into 80 ohms without cross
modulation of vision/sound carriers. ISOLATION : Better than
22dB between sockets. MAINS INPUT. Tapped transformer
200/240V A.C. PRICE: 12 gns.

When ordering please state which channels required.
Leaflet on full range of V.H.F. Amplifiers together with details for
the design of distribution systems available upon request.

RADFORD ELECTRONICS LTD.
ASHTON VALE ESTATE, BRISTOL 3. TEL 61873

BENSON'S BETTER BARGAINS
MONITOR 56, comprising Indicator 248 and Power Unit 675. Valves
VCR138a, 3/EF50, 2/ECC33, 5/EF65, EF37A, 6V6, 3/EA50 and
2/5U4G, VU120A. Two units each 12 x 9 x 18in., black finish. Panel
controls: Brill., Focus, T.B. Expansion, " Y " sbift, " X " shift (two).
T.B. 10/20k secs., A.C./D.C. switch, " Y " amp. multiplier/divider.
Sig. input, trig., and Y2 input. Voltmeter centre -zero, 5/20/100. " X,
Y and G " on " jumpers " at rear. 230 v. A.G. input, with 18 -way cable and
mains cable. Cathode probe unit extra, 17/8, 18 10s. (Rail 20/-). VALVES:
CV2160 (ESU77), 50 kV., 150 watts, G.E.S. Base, 25/-. RELAYS (Con-
tactors), two heavy -make contacts; 12 v. or 24 v. either 3/6. Bendix
MN260 new, 70/-; RA-10DB, 90/- (Rail 10/-). INDICATORS, type 277,
with lin. C.R.T., 4/VR91, 2/VR92, 37/6 (p.p. 3/6). Type 101, with
VCR530 (elin. Blue, magnetic. Octal base), and 2/EB91, 2/EF9I,
2/R10, new cond., 30/- (Post 3/6). Type 1, with VCRX263, 2/EF52,
5/6J6, 1/6V6, JAYS', 2/EB91, 3/EF91; RF EHT Generator and
28 kc/s. xtal, 45/- (Rail 7/6). Type 97 with VCR517, 10 valves, 30/ -
(Rail 7/6). HEADPHONES, CLR, 7/6. CR100 Noise limiter assemblies,
with valve 316. NEW M.C. METERS, 3f in. round Rush, 501.A., 70/-;
100µA., 65/-; 1 mA., 55/-; 2 mA. (rectified), 451-. 2fin., 1 mA., 22/8;
tin. 100 mA., 200 mA., 300 mA., each 8/6. 2f in. 20 v. A.C., 8/8; 2in. 40v.,
8/8; 300 v. A. 2f in. 15/-. VIBRATORS, Mallory G634C 12 v. 4 -pin,
7/6; 6 v. 5 -pin reversible, 7/8. R1155B, good condition, tested, with
handbook, 17/10/- (Rail 10/-). SCR522 Modulation or Driver Trans.,
either 7/6. MORSE TRAINER SET with buzzer and key wired for
4f v. battery, 8/6. DRIVES: slow-motion Admiralty 200: 1 ratio, scaled
0-100, 5/0. R1155 S.M. " N " type, new, 10/6. VIBRAPAK, 6 v. D.C. to
250 v. 60 mA., smoothed, cased, 22/6. 12 v. to 250 v. 60 mA., 21/- (p.p.
3/6). DYNAMOTORS (post 3/6); 12 v. to 250 v. 60 mA,. and 6.3 v. 2.5 A.,
11/6; 6 v. to 250 v. 60 mA., 11/8. Potentiometers, miniature wirewound,
60, 10012, won, 1k or 2k, each 1/-. CHOKES. LF 10H 200 mA., 8/6;
Potted 10H 100 mA., 7/5; " C " 5H 400 mA., 10/6. RELAYS, 12/24 v.
coil; 4 make, 4 break contacts (10 amp. rated) by Magnetic Devices, 7/6.
SWITCHES, toggle U.S.A., DPDT, 1/6. R.F.27, good cond., 18/- (p.p.
3/6). METAL RECTIFIERS, 240 v. 100 mA., 4/-; 240 v. 30 mA., 3/6;
600 v. 30 mA.,5/6; 240 v. 80 mA., 6/6; 1,000 v. 30 mA., 7/6. Mic inserts,
G.P.O. carbon, 2/6, bal. armature type, 2/8. VALVE -HOLDERS, U.S.A.,
Octal, doz. 4/-. ACCUMULATORS, 2 v. 4AH 2f x if x 3fin., 7/6.
POWER UNIT: Input 115/250v. Outputs DC 330v. 80mA (plus!); 6.3v.
twice AC. 5Z4G rec. Potted trans. & choke, new, 30/. (post 3/6). C.R.
TUBES, new, VCR138a or VCR139a, each 30/-. VALVES:-VR91,
CV138, CV140, CV136, CV1798, 6N7M, VR105. EF55, 6E5, VT61,
VR54, 6C4, 20/- per dozen.
LIST AND ENQUIRIES: S.A.E. please. Terms, C.W.O. Postage extra.
Immediate despatch.

Callers and Post: W. A. BENSON (WW), 136 Rathbone Road, Liverpool,
15. SEF 6853
Callers: SUPERADIO (Whitechapel) LTD., 116 Whitechapel, Liverpool, 2.

ROY 1130

EXCLUSIVE OFFER

BC 221 HETERODYNE FREQUENCY METERS
125 kc/s to 20 mc/s

Complete with all valves, crystal, headset, and instruction
book, but less calibration charts. 100% condition.

SPECIAL
PRICE £14-10-0 each

Carriage 7/6 extra.

G. W. SMITH & CO. (RADIO) LIMITED

3-34 LISLE STREET, LONDON, W.C.2
Telephone GERrard 8204/9155
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F erranti
ELECTRONIC COMPUTERS

The outstanding success of Ferranti Computers not only in Britain but overseas is reflected in the
Company's requirements for:-

(i) SUPERVISING COMPUTER ENGINEERS
who should possess sound electronic knowledge based on a Higher National Certificate or on
good experience in the technical branches of the Services.

(ii) COMMISSIONING ENGINEERS
of at least H.N.C. status and preferably possessing knowledge of computing circuitry and tech-
niques. Previous experience in development would be an advantage.

These vacancies offer:
* RESPONSIBILITY * HIGH TECHNICAL INTEREST
* CLEAR PROSPECTS IN THIS ADVANCING NEW INDUSTRY
* EXCELLENT SALARIES AND CONDITIONS OF SERVICE

The Company has a Pension Scheme and a Dependants Insurance Scheme.

Application forms can be obtained from:
T. J. Lunt, Staff Manager, Ferranti Ltd.,

Hollinwood, Lancs. Please quote ref. CD(i) or (ii)

PYE
TELECOMMUNICATIONS

of CAMBRIDGE
have some attractive vacancies

for
SENIOR and JUNIOR

ELECTRONICS ENGINEERS
for work on

ELECTRONIC SWITCHING
with the following applications:-

 AUTOMATIC TELEPHONY
 TELEMETRY AND TELECONTROL

ANALOGUE/DIGITAL CONVERTERS
 DIGITAL SERVOMECHANISMS.

Preference will be given to those experienced in
any of the above techniques, particularly Transistor
Circuit Design.

For ex -Apprentices (light electrical engineering)
completing National Service or a regular engagement
who have been stationed at or near CAMBRIDGE
and wish to remain in the area this is an excellent
opportunity.

Salaries paid will be commensurate with ex-
perience.

Applications, quoting reference A.1780/DBD,
should be made in writing, giving full particulars
of age, qualifications and experience, and salary
required, to:-

The Personnel Manager,
PYE TELECOMMUNICATIONS LTD.,

Ditton Works, Newmarket Road, Cambridge.

Canadian General Electric Co. Ltd.
Requires

ELECTRONIC ENGINEERS
for

Canada's Largest Tube & Semi -Conductor Manufacturer

I-VALVE DEVELOPMENT ENGINEER
For design and development of both entertainment
and reliable receiving tubes.
Good knowledge of fundamentals and sufficient
originality to create new designs and to make
improvements to those existing.
Application knowledge advantageous.

2-VALVE APPLICATION ENGINEER
For field and laboratory application work dealing
with circuitry as applied to receiving and small
power tubes at broadcast, V.H.F. and U.H.F.
frequencies in radio, television and communication
equipments.
Knowledge of picture tube and semi -conductor
applications also desirable. Excellent opportunity
for advancement to supervisory position for right
man.

Excellent hospitalization and pension plans.
All applications will be regarded as strictly confidential,
and should give full details of present and past positions
held, age and qualifications.

Please apply in writing to:
Canadian General Electric Company,

189 Dufferin Street, Toronto 3, Ontario, Canada
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Touch -down!

7 minutes to go!
Their sortie completed-two Javelins return-only
two aircraft - only four men - but it takes a large
team of technicians to get them back into the air
without delay.

A Javelin's ground crew works at top speed. They can
rearm and refuel the aircraft and have it back on the
runway fully serviced in seven minutes. Here, the
Master Radar Station takes over.Once again a technical
team . . . air operations staff, teleprinter operators,
radar specialists. In the R.A.F., every man counts.

You'll get more out of life in the

R.A.F.
The R.A.F. will train you for a key post and a planned career in
electronics, radio, radar or one of many other trades. For full
details, post this coupon today.

To : Royal Air Force Central Recruiting Office (WD18a)
Victory House Kingsway, London WC2

NAME

STATE TRADE PREFERENCE

ADDRESS

..DATE OF BIRTH

AS PART OF THEIR SERVICING,
recharged batteries are hoisted into
the Javelin's fuselage. These provide a
reserve source of electric power.

IN SEVEN MINUTES, two more Javelins
are ready on the runway. From the
Control Tower, it's . . . 'All clear for
take -off, Alpha Bravo'.



170 , WIRELESS WORLD JANUARY, 1960

SPECIAL KIND OF MEN FOR A SNP JUNO OF JOB

The Sperry Gyroscope Co. Ltd., precision engineers of
international repute have been entrusted with the develop-
ment of an advanced guidance system for use in a missile
now in its advanced stage of development. The work
presents many intriguing and difficult problems demand-
ing considerable knowledge and ability on the part of

ENGINEERS
ELECTRONIC ENGINEERS are required for the
development of electronic units for the above system.
Degree or H.N.C. with endorsements to Grad. I.E.E.
and experience of transistor circuit design desirable.
Quote EE/AMHJ.

RELIABILITY ENGINEERS are required to:
(i) determine reliability test performance:
(ii) critically examine instrument system design:
(iii) organise a defect reporting system and analyse

its results:
(iv) make recommendations on quality control:
(v) advise designers on reliability matters:
(vi) liaise with customer.

Degree, or equivalent, in Applied Maths. or Engineering,
and if possible, a knowledge of the Principles of Statistics.

Experience in the design and manufacture of aircraft
instrumentation desirable. Quote RE/JDB.

ELECTRO-MECHANICAL ENGINEERS are re-
quired for the development of precision electro-mech-
anical components and automatic monitoring systems.
Degree or equivalent in Elec. Eng. or Physics and ex-
perience of one or more of the following desirable;
precision electro-mechanical instruments, D.C. ampli-
fiers, pulse techniques or transistor electronics. Quote
EME/RA.

SYSTEMS STUDY ENGINEERS are required for
analysis and evaluation of precision electro-mechanical
instrument systems.
Degree or equivalent in Elec. Eng. Physics, or Applied
Maths. including operational calculus. Experience
of one or more of the following is desirable: precision
electro-mechanical instruments, analogue and/or digital
computers, electronics. Quote SSE/JDB.

Working conditions and Clean Area specifications are
the best in the country.
Houses for rent are available in one of the nicest parts of the
country not far from the middle reaches of the Thames.

Details in writing, relating to age, qualifications, experience and salaries received to Personnel Manager,

SPERRY GYROSCOPE COMPANY LIMITED, BRACKNELL, BERKS.

TECHNICALLY TRAINED BY

ICS
IN RADIO, TELEVISION AND
ELECTRONICS ENGINEERING
Opportunities in Radio Engineering and allied professions await
the 1 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, COMPUTORS
AND 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 Telecom. Tech., C. & G. Radio Servicing (R.T.E.B.)
& 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 Multi -tester,
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 Schools,
(Dept. 222P), Intertext House, Parkgate

Road, London, S.W.I I.

... A WHOLE WORLD I

OF KNOWLEDGE for I,
the KEEN STUDENT 

NAME AGE

ADDRESS
Block Capitals Please

OCCUPATION
1.60

UNITED COMPONENTS LTD.
Design and Manufacturing Organisation

for

R.G.D. - REGENTONE - ARGOSY

Invite applications from Electronics Engineers for
Senior and Junior positions in expanding design
teams engaged on the following work :

Television Receiver Design.
Radio Receiver Design.
Transistor Applications for Radio and T.V.

Receivers.
Test Equipment Engineering.
Instrument Standardising.
Component Testing.
Technical Clerk.

These appointments offer unrivalled scope for
personal advancement. Excellent working con-
ditions with every facility required for top quality
work. Salaries are excellent, normal working hours
short and a pension and life insurance scheme is
operated by the company. All applications will be
regarded as strictly confidential.

Write to : Technical Director,
United Components Ltd.,

Eastern Avenue West, Romford, Essex.
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Electronic Instrument Technicians

& Service Engineers
for the best of the world's laboratory standards

and measuring equipment and specialised components

for electronic, radio and automation applications

Opportunities open now for first class men

for the maintenance, overhaul
and recalibration of the world's
finest range of specialised
measuring instruments-salary
commensurate with
ability.

WRITE TO THE MANAGING DIRECTOR

AVELEY ELECTRIC LIMITED
SOUTH OCKENDON ESSEX  TEL SOO 3444

P.3978
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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 in our Instrument School will be
given to successful applicants.

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, Sellafield,
Seascale, Cumberland

or

Labour Manager, Chapelcross Works, Annan, Dumfriesshire,
Scotland

GRANADA
IS GROWING

Granada TV have a number of
Vacancies for experienced broadcast
Engineering Staff in their London
Studios.

Applicants should write giving full
details of qualifications and experi-
ence to :

Stanley Hutchinson

Personnel Officer

Granada TV Network Limited

36 Golden Square, London, W.1

THE ELECTRONICS DIVISION
of

FERGUSON RADIO CORPORATION

has the following vacancies for work on design
and development projects in the pulse genera-
tion, telemetry and date -processing fields:

SENIOR ENGINEERS.
Experience in the
pulse and digital

field, a knowledge of transistor circuit engineer-
ing, and the ability to apply and develop
advanced circuit techniques and to supervise
junior staff are essential.

DEVELOPMENT ENGINEERS.
H.N.C. or
equivalent

and at least two years experience in pulse
techniques is required. Some knowledge of
transistor circuits would be an advantage.

JUNIOR ENGINEERS.
At least one year's

' experience in elec-
tronics is required.

These posts offer an excellent opportunity
of acquiring experience in the development
and application of up-to-date techniques and
there is ample scope for originality and initia-
tive in this branch of a well established
company.

Applications giving full details of education
and experience should be addressed to:

The Personnel Manager,
Ferguson Radio Corporation Ltd.,

Great Cambridge Road,
Enfield, Middlesex.

ROLLS-ROYCEI

RESEARCH GROUP
require

ELECTRONICS ENGINEER

An electronics engineer is required
for work on the application of elec-
tronics in research work in hypersonic
gas dynamics. He would be responsible
for the provision of a variety of equip-
ment required for experiments in this
field, and the initiation of original
electronics research work in the field of
plasma dynamics. Some research
experience either in industry or in a
university would be necessary.

In this appointment emphasis is
placed on the fundamental approach
and every encouragement for publica-
tion of work is given. The Research
Group is located in pleasant residential
surroundings on the outskirts of Derby.

Candidates should write for an
application form to the
Staff Appointments Officer (AWWR),

Rolls-Royce Limited,
P.O. Box 31, Derby.
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Now . . . in your own home , LEARN
NO PREVIOUS

TECHNICAL

EXPERIENCE
NEEDED I

PRACTICAL
ECKIIPMENI

oNcLu'NG
GIVES

YOU A REAL

LABORATORY
TRAINING

Practical Radio
Radio & Television

Servicing
Practical Electronics
Electronics Engineering
Automation Full details of the Courses, Practical
Basic Practical and Theo- Equipment, convenient monthly pay-
retic Courses for begin- ments, our Employment and Advisory
ners in Radio, T.V., Elec- Depts. and much other helpful infor-
tronics, etc. mation is given in our Guide to
A.M.Brit.I.R.E. Careers in Electronics. Write for
City & Guilds Radio your copy today. There is no obfiga-
Amateurs' Exam. tion and the book will be sent to you
R.T.E.B. Certificate quite free of charge.
P.M.G. Certificate

SCHOCii7OilsirailffRosELECTRONICS
NO PASS-NO FEE"

RADid = MIMEO VOW
d=P WCT R&N"The trained electronics

engineer has a great
career ahead of him." Valuable FREE Book shows how E.M.I.

Institutes School of Electronics can train you for today's
wonderful opportunities

FREE BOOK - POST NOW !

Radio, Television and Electronics provide a new and exciting field of opportunity for the trained
man-high pay, fascinating work, a prosperous future-or if you prefer it-independence in your
own business. And, if you are trained at home by E.M.I. Institutes School of Electronics, you will
be in the hands of specialists who know just what is needed and the quickest way to get you ready for
one of the ever-growing number of fine jobs open to trained electronics -men. Whether you are a
complete beginner or an advanced student with an examination in mind, E.M.I. Institutes School
of Electronics has a Course exactly suited to your needs-with or without practical equipment-
from electricity and magnetism to automation techniques.

We definitely Guarantee
NOPASS-NO FEE Please send me a free copy of your " Guide to

Careers in Electronics"

II NAME

ADDRESS

Subject or Exam of interest

NNW. MINE11.1.1.1.1.1111.

The Specialist Electronics Division of the British Institute of Engineering Technology.
(Dept. SE/22) COLLEGE HOUSE, 29-31 WRIGHT'S LANE, KENSINGTON, LONDON, W.8.

The COMPLETE introduction to the theory
and applications of f.m.

C
Principles of
Frequency Modulation

by B. S. Camies
This book is intended primarily for students,
radio engineers and radio amateurs, and gives
in concise form and logical sequence a corn-

' prehensive account of the fundamentals of
frequency modulation and its applications.
Unlike most books on frequency modulation,
which tend to concentrate on f.m. receivers,
it also covers f.m. in transmitters, and the
use of f.m. in microwave links, in radar, in
telegraphy, and in facsimile transmission.
Throughout the book, many numerical ex-
amples show how simple design calculations
may be performed and illustrate the practical

I magnitude of quantities.

21s net by post 21s 10d
from leading booksellers

Published for " Wireless World " by
Iliffe & Sons Ltd.

DORSET HOUSE, STAMFORD ST., LONDON, S.E.1

MIMI MINI 11111M IMO NMI

EARN what you're
really worth!
You've got ability-everyone has. But are

you making the most use of it-to earn what you're really worth?
If not, let ICS training develop your ability and help you to a better
job, with more security!

Take the right course now
Maths. & Machtng DrawingAdvertising and

Salesmanship
General Advertising
Sales Management
Exams.: Joint Inter., A.A.
and I.P.A. Finals, I.S.M.A.,

II.C.T.A.
Architecture and Building
Clerk of Works
Building Construction
Exams.: RICA, I.Q.S.,
Inter., Final & Dip. in

working up L.I.O.B.
Art
Commercial Illustrating.
Oils and Water -Colours.
Commercial Training
Bookkeeping
Office Training
Shorthand & Typewriting
Exams.: I.C.W.A.,
C.C.S., A.C.C.S., Inst. Bk-

keepers.
Draughtsmanship (State
Branch)
Drawing Office Practice
Mechanical Drawing

Farming and Horticulture
Pig and Poultry Keeping
Flower and Vegetable

Growing
Smallholding
Exam.: R.H.S. General
Fire Engineering
Into. of Fire Engnrs.
General Education
Good English
Exams.: G.C.E. Subjects at
Ordinary or Advanced Level
Management
Industrial Management
Office Management
Personnel Management
Exams.: Br. Inst. of
Mangmt. Inter., Final and

Cert. in Foremanship
Mechanical Engineering
Wide range of subjects Mel:
Workshop Practice, Diesel
Engines, Refrigeration &
Welding. Engineering
Maths., Production Eng.

Exams.: I.Mech.E., Soc. of
Engrs., Cert. in Foreman-

ship
Motor Engineering
Motor Mechanics
Running and Maintenance
Photography
The Amateur Photographer
Exam.: P.D.A.
Radio, T.V. and Electronic

Engineering
Basic Electronics
Radio Engineering
Indust. Electronics & T.V.
Radio Servicing
T.V. Servicing and Eng.
Practical Radio (with kits)
Electricians
Exams.: Brit.I.R.E.. Soc. of
Engra., C. & G. CerM. for
Telecom Technicians, Radio
Amateurs, Radio Servicing

(RTEB)
Writing for Profit
Short Story Writing
Journalism
And Many Other Courses

and fill in this coupon
INTERNATIONAL CORRESPONDENCE SCHOOLS, (Dept. 222Q),

lntertext House, Parkgate Rd., London, &W.11.
Please send FREE book on

Name Age

Address

Occupation 1.60

EM II= EM =II MIK NM NMI MEI
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INSPECTION ENGINEERS
required for work on

BLUE STREAK DEVELOPMENT
Applicants must have electronic or mechanical background, and experi-
ence in and knowledge of inspection techniques in these fields would be
a distinct advantage, although not essential.

Favourable consideration will be given to men without academic
qualifications, but whose training and experience indicate adaptability
to the requirements of these posts.

Applicants must be prepared to travel inside and outside the United
Kingdom.

These are SENIOR STAFF appointments carrying pension and life
assurance benefits.

Please apply to:-
The Personnel Manager (Ref. 61)

DE HAVILLAND PROPELLERS LTD., HATFIELD, HERTS.

FORD
have vacancies for

SPECIALIST ENGINEERS
*With practical experience in the
application of INSTRUMENTATION,
ELECTRONICS, RADIO OR TELE-
VISION.

*A specialist in STRESS and STRAIN
ANALYSIS, PHOTO ELASTIC and
STRESS LACQUER techniques would
also be considered.

*Experience with vehicles, engines or
aircraft desirable.

*Duties include: use, design and
adaptation of instrumentation to pro-
duct development problems.

*Applicants should be qualified to
H.N.C. standard or have a Degree in
Mechanical or Instrument Engineering,
Electronics or Applied Physics.

Please write to C. T. PERRY, Training
and Recruitment Department, Ford
Motor Company Limited, Dagenham,
Essex, quoting reference V.S.E.

New factory requires engineer with satis-

factory experience in new and rebuilt T.V.
tube manufacture. Must have adequate tech-
nical background. Excellent prospects, includ-
ing share allocation, for right man. Located
exceptionally pleasant area.

Box No. 6084 c/o "WIRELESS WORLD"

RADIO TECHNICIANS
IN

CIVIL AVIATION
Men aged 19 or over for interesting work
providing and maintaining aeronautical tele-
communications and electronic navigational
aids at aerodromes and radio stations in the
U.K. Fundamental knowledge of radio or
radar with some practical experience essen-
tial; training provided on special types of
equipment. Salary according to age and
station, approx. L670 at age 25 rising to L795.
Prospects of permanent pensionable posts.
Good opportunities for those who obtain
O.N.C. in Elec. Eng. and certain C. and G.
Certificates for promotion to posts with
maximum salaries of L875, LI,035 and £1,260.
Apply to the Ministry of Aviation (ESBI/RT),
Berkeley Square House, London, W.1 or to
any Employment Exchange (quoting Order
No. Westminster 3552).

DISTRIBUTORS required by established Im-
porters for high quality TAPE -RECORDERS
(German Manufacture) retailing at 49 gns.
Normal discount allowed.

Box No 5773 c/o "WIRELESS WORLD"

DRAUGHTSMEN
PLESSEY NUCLEONICS LTD.

NORTHAMPTON
(The Atomic Energy Unit of the Plessey Group)
Wish to appoint Electronic Draughtsmen in
connection with their development work in
atomic measurement and control. This work
will absorb imagination, interest, and technical
ability. A.H.N.C. in electronic engineering or
equivalent qualifications, together with
experience in the design of electronic appara-
tus are desirable, but those less well qualified
will be considered. The posts offer much
scope and the remuneration is good. Applica-
tions in confidence to the Personnel Manager,

Weedon Road, Northampton

SENIOR DEVELOPMENT ENGINEER
required by well-known Radio

component manufacturers near
London. Experience essential in pick-
up cartridge and associated audio

component design.
Write, giving age and experience
to Box No. 6215 c/o Wireless World

FORD REQUIRE

AUTOMOBILE DEVELOPMENT
ENGINEERS

Applicants must have practical experience
of motor vehicles in industry, or in the
field, and a sound basic knowledge of
automobile engineering.
Personal qualities must include initiative,
adaptability and self-reliance.
Minimum qualification H.N.C. or a degree
in automobile or mechanical engineering.
Please write to C. T. PERRY, Training
and Recruitment Department, Ford Motor
Company Limited, Dagenham, Essex,
quoting reference V.A.D.

ARE YOU A SKILLED AND EXPERIENCED
ELECTRONICS TECHNICIAN ?

HAVE YOU BEEN A WIRELESS OR RADAR
FITTER IN THE ARMED FORCES

DO YOU HAVE GOOD TECHNICAL QUALIFICATIONS
BUT LACK INDUSTRIAL EXPERIENCE ?

If you can answer " YES" to at least one of these questions then we
should like to hear from you.
We need new test and calibration engineers to help us increase the output
of our very wide range of telecommunications measuring instruments.
The work requires the understanding of the most modern and varied
circuit techniques and embraces all frequencies up to 10,000 Mc/s.
The posts are permanent and pensionable and will prove attractive to men
who believe strongly that there is a real career for them in production.
Call and talk it over if you live close to us at St. Albans. Alternatively,
write to Dept. C.P.S., Marconi House. 336/7. Strand, London, W.C.2.,
giving full details of your education and experience and quoting reference
W.W.2970J.

MARCONI INSTRUMENTS LIMITED
LONGACRES, HATFIELD ROAD, ST. ALBANS

ELECTRONICS MECHANICS
required by Royal Aircraft Establishment

at Farnborough (Hants), Bedford, Aberporth (Cardigan-
shire), and Larkhill (Salisbury).

to serve as Research and Development Craftsmen. Opportunities
to work on transistor devices for Guided Weapons and their
development together with many other activities in the field of
electronics such as circuit development and design circuits.
The wide range of work includes aircraft control radar, electronic
instrumentation, supersonic wind tunnels, etc. Starting rate of
pay for 44 hour 5 day week -189/8 plus 38/- merit lead. Merit
lead will be re -assessed within three months, any increase
awarded will be backdated to date of entry. Possibility of housing
at Bedford.
Apply to the Personnel Branch (WW) at the Establishment
required, giving particulars of experience and qualifications.
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CHIEF ENGINEER -
RADIO

SOUTH AFRICA

Applications are invited for the
post of Chief Engineer with a firm
engaged in the manufacture of high
class radio receivers in Johannes-
burg, South Africa.

Applicants should have a sound
practical knowledge of the design,
manufacture, and test of radio
receivers, backed up with suitable
qualifications. The salary will be
commensurate with the scope of
the appointment and the local
conditions obtaining.

There is also a vacancy for an
Engineer to work under the Chief
Engineer. In this post a good
knowledge of radio design, several
years' experience, and suitable
academic qualifications are neces-
sary. Again a commensurate salary
will be paid.

The successful candidates will be
expected to spend a brief period
in the laboratories of the inter-
viewing Company before going to
Johannesburg.

Write fully indicating which vacancy
is of interest to: Box No. 6364 c/o
" Wireless World."

DIGITAL COMPUTERS
Electronic Engineers or Physicists of

graduate standard required for technical
supervision of "NATIONAL-ELLIOTT
405" Digital Computer Installations in
London, Midlands and North.

Experience in Digital Computer tech-
niques, although an advantage, is not essential,
as training will be provided. The main require-
ment for any applicant will be an analytical
mind.

Good salaries will be paid to suitable
applicants, and there are opportunities for
rapid promotion.

Please apply in writing to the Personnel
Manager, The National Cash Register Company
Ltd.,206-216 Marylebone Rd., London, N.W I.

RADAR, WIRELESS and
INSTRUMENT FITTER

CIVILIAN INSTRUCTORS

(Male) required by Air Ministry
in the provinces. Appointments
unestablished, but good prospects
of becoming pensionable. Trade
training, practical experience and
ability to teach are essential. Pay
£727 at age 26 rising to £900.
Apply to:

Air Ministry, C.E.4e (CIV),
London, W.C.2.

SENIOR DEVELOPMENT ENGINEERS

Sobel! & McMichael

require additional Senior Development Engineers for home and
export television receiver development and transistor circuitry
work, willing to travel abroad occasionally.

Applicants should have had some years of successful design
experience, or professional qualifications or University

degree.

These appointments which are pensionable, provide an excel-
lent opportunity for progressive engineers of exceptional ability

to join a successful and rapidly expanding organisation.

Applications should be addressed to:

CHIEF ENGINEER
RADIO AND ALLIED INDUSTRIES LIMITED,

Wexham Road, Slough, Bucks.

FEDERAL BROADCASTING CORPORATION
OF RHODESIA AND NYASALAND

Applications are invited for the post of SENIOR SUPERINTENDENT
ENGINEER (TELEVISION) M2A/50827/WF to organise to C.C.I.R.
standards the development, operation and maintenance of the transmission
side of the commercial television service, which the F.B.C. is inaugurating
in the latter half of 1960 in conjunction with Rhodesia Television (Private)
Limited, which will be responsible for studios and supply of the programme.
He will be responsible to the Chief Engineer of the Corporation and will
be required to advise on all engineering aspects of television as it develops
in the Federation, and to undertake technical liaison with the Programme
Contractor. Applicants should have appropriate technical qualifications
of a high standard, and they must have a wide theoretical and practical
knowledge of modern television engineering techniques, with particular
emphasis on the transmission and propagation side. They must be able to
advise on installations, organise operational staff, and conduct technical
correspondence.

Appropriate and recent television engineering experience of not less than
5 years with a reputable concern is a necessary qualification.

The successful applicant will be stationed in the first place in Salisbury,
Southern Rhodesia, but will be required to travel from time to time in
connection with television installation in other centres.

There is a contributory pension scheme, medical aid, and leave is at the
rate of three days for each month of service. A free air passage to the
Federation will be provided for the successful applicant and assisted
passages for his family. The scale of the post will be £1,700-£2,000 per
annum, and the entry point, which may be the maximum, will be according
to qualifications and experience.

There is a possibility of further requirements for suitably qualified
technical staff (Television transmitters) M2A/50828/WF in the salary scale
£1,200-£1,700 and applications are accordingly invited for future
consideration.

Applications giving full details of training, qualifications and experience,
and stating the date of availability if selected, should be sent to the Crown
Agents, 4 Millbank, London, S.W.1, quoting the appropriate reference
number.
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AUTOMATION

IN

PRINTING
-E--

Spectacular expansion of world markets has led to the creation of
attractive new posts with high salaries and excellent prospects.
Applications are therefore invited for:-

This progressive Company, situated in
North London, specialises in the develop-
ment of electronic equipment for the
printing and allied industries and also
in transistorised document handling
machines.

SENIOR DEVELOPMENT ENGINEER
To lead a team engaged on character
recognition using transistor, pulse
and digital techniques.

^^_.
LABORATORY TECHNICIAN
A keen interest in electronics and
preferably substantial practical ex-
perience.

I DEVELOPMENT ENGINEERS
I A sound understanding of valve or
I transistor circuits, initiative and
I qualifications ranging from O.N.C.
I to honours degree standard.

Please apply in confidence to the
Chief Engineer,

Box 6272 c/o 'Wireless World'

=-7

BRADFORD INSTITUTE OF TECHNOLOGY
Principal: E. G. Edwards, Ph.D., B.Sc., F.R.I.C.

Applications are invited for the post of
TECHNICIAN in the

ELECTRICAL ENGINEERING LABORATORIES
The principal duties of the person appointed

will be the maintenance and repair of apparatus,
setting up of laboratory experiments and lecture
demonstrations and the testing of instruments.
A knowledge of electronics would be an advantage.

Applicants should preferably possess a Final
Certificate of the City and Guilds of London
Institute in appropriate subjects or an Ordinary
National Certificate or other suitable qualifica-
tions or experience.

Salary Scale, £465 to £650 per annum, with
efficiency bars at £525 and £590. Commencing
salary according to qualifications and experience.

Further particulars and forms of application
may be obtained from the Registrar, Bradford
Institute of Technology, Bradford 7.

W, H. LEATHER,
Clerk to the Governors.

VACANCIES FOR
RESEARCH AND DEVELOPMENT
CRAFTSMEN IN GOVERNMENT
SERVICE AT CHELTENHAM

Experience in one or more of the following: -
11) Maintenance of radio communication receivers.
(2) Sub -assembly lay out, wiring and testing of

radio type chassis.
(3) Cabling, wiring and adjustment of telephone

type equipment.
(4) Fault finding in and maintenance of elec-

tronic apparatus.
(5) Maintenance of teleprinter or Cypher machines

and associated telegraph equipment
Basis Pay £91918 per week plus merit pay, assessed
at interview and based on ability and experience
as under:-

ORDINARY RATE 10/- to 32/ -
SPECIAL RATE 38/- to 70/- per week.

Opportunities for permanent and pensionable posts.
Five-day week, good working conditions, single
accommodation available.
Apply in writing to: Personnel Officer,

C.G.H.Q., (3/RDC),
53, Clarence Street,

Cheltenham, Glos.

SMITHS;
BRITAIN'SBRITAIN'S CAR RADIO SPECIALISTS
INVITE APPLICATIONS FOR THESE POSTS

ASSISTANT TO SERVICE MANAGER
A sound technical and practical knowledge of broadcast receiver
engineering and maintenance is required, together with admin-
istrative ability. Car radio experience desirable but not essential to
person of right calibre.

ASSISTANT FOREMAN
Experience of car radio application and maintenance desirable but
not absolutely essential. This progressive appointment is in the
Service Department.

EXPERIENCED SERVICE ENGINEERS
These appointments hold out very definite prospects of advance-
ment for the right individuals.

Applications giving full details of career to date should be addressed to :
THE STAFF MANAGER, S. SMITH & SONS (ENGLAND) LTD.,
CRICKLEWOOD, LONDON, N.W.2 quoting ref. SM243.

The General Electric Company's Tele-
communication Group in Coventry is

expanding its activities in connection with
digital computers. This expansion has
created vacancies for:

I. DEVELOPMENT ENGINEERS.
To join a team working on the develop-
ment of test gear for testing a tran-
sistorized digital computer and to develop
and evaluate circuits for new machines.

2. LOGICAL DESIGNERS. To create
the design of new computers and to
develop fault detection and location
techniques.
Positions are available at salaries from
£750 to £1 ,350 per annum.
Candidates who feel that they have the
right qualifications and enthusiasm for the
above vacancies should apply giving full
details to :

Personnel Manager,
GENERAL ELECTRIC CO. LTD.,

COPSEWOOD, COVENTRY.

VACANCIES IN
GOVERNMENT SERVICE

A number of male vacancies offering good
career prospects, exist for:-

RADIO OPERATORS
Write giving details of Education, Qualifica-
tions and Experience to:-

PERSONNEL OFFICER,
(3/R), G.C.H.Q., (FOREIGN OFFICE),

53, Clarence Street, Cheltenham.

VORTEXION
TAPE
RECORDERS

P 4. Equipment. Per,orial Recordings etc
Tope to Tape/Disc S rv.

SALE OR HIRE
Griffiths Hansen (ReGurdirii,..) Ltd.
24/25. Foley Street. London. WI. A101

BRITISH RELAY WIRELESS LTD.
Due to rapid continuing expansion
applications are invited for the
following appointments:
SENIOR DEVELOPMENT ENGINEER

(Television Receivers)
with a sound theoretical knowledge
and good practical experience.

SENIOR TEST ENGINEER
capable of formulating test speci-
fications and procedures for a
variety of equipment and directing
the work of a group of test engin-
eers, required for new works
producing television and radio
transmission equipment.

ENGINEERS
competent in the use of electronic
measuring instruments for varied
and interesting work comprising,
TEST, ALIGNMENT, CALI-
BRATION & MAINTENANCE.
Apply to:
Staff Appointments, B.R.W. Ltd.,
1-7 Croft St., Bermondsey, S.E.8.
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DRAUGHTSMEN
RADIO & TELEVISION

Leading manufacturers in the western
London area have the following vacancies:
(i) ASSISTANT CHIEF DRAUGHTSMAN

Salary range up to £1,500 p.a.
(ii) SENIOR DESIGNER DRAUGHTSMAN

Salary range up to £1,100 p.a.
Scope and prospects in these positions are
exceptional.
(i) Initiative and enterprise in liaising

with manufacturing unit; supplies;
supervision and checking.

(ii) Previous experience, preferably in
modern T.V. chassis design or similar
mass production equipment; alter-
natively experience in tool design and
special products machinery.
Good conditions. Pensions and life
assurance scheme.
Saturday interviews arranged if
desired.
Please write brief details of experi-
ence, age, salary desired, to
Box No. 6023 c/o " Wireless World."

TELEVISION ENGINEERS !!

Are you desirous of a better job if so,
why not join the STONE GROUP OF
COMPANIES? We offer you progress
in every way. Better salary, Pension
scheme. Branch Management, if you
wish to qualify. Why let your experi-
ence stagnate with a limited number of
Rental chassis?
Write or call: J. & F. STONE LTD.,

Edgware Road, The Hyde,
Hendon, London, N.W.9.

(corner of Colindale Ave.)
Tel. Colindale 7061.

RADIO & TELEVISION
DEVELOPMENT ENGINEERS

LEADING MANUFACTURERS IN THE
WESTERN LONDON AREA HAVE
THE FOLLOWING VACANCIES IN
THEIR MODERN, WELL-EQUIPPED
LABORATORIES:

(i) T.V. DEVELOPMENT ENGINEERS
Salaries ranging up to £1,100 p.a.

(ii) TEST EQUIPMENT ENGINEERS
Salaries ranging up to £1,500 p.a.
T.V. DRAUGHTSMEN
Salaries ranging up to £1,100 p.a.

Interviews will be arranged (Saturdays if
required) for engineers with experience
and/or academic qualifications.
THERE ARE GOOD OPPORTUNITIES
TO JOIN FIRST-RATE TEAM OF RE-
SEARCH AND DEVELOPMENT EN-
GINEERS AND FOR ADVANCEMENT
FOR MEN WITH ORIGINAL IDEAS

AND INITIATIVE
FREE LIFE ASSURANCE AND CON-
TRIBUTORY PENSIONS SCHEME.
FIRST-CLASS EQUIPMENT AND

FACILITIES
ALL APPLICATIONS IN THE STRICT-
EST CONFIDENCE TO:

THE CHIEF ENGINEER,
Box. No. 8024 c/o " Wireless World."

MEN AND WOMEN under 21 with G.C.E. "A" level
passes in Mathematics and Physics and "0" level
passes in English Language and two other subjects
are invited to apply for Short Service Commissions of
5 to 8 years in the

Technical Branch of the
Royal Air Force

Selected candidates will be required to undergo officer training, on
completion of which they will carry out one year's technical training.
There are opportunities for a permanent career when further
technical instruction will be given. Write for details now to: AIR
MINISTRY (M.9) (w.D.568). ADASTRAL HOUSE, LONDON, WC1.

There are also openings for University Graduates and holders of
Higher National Diplomas, Higher National Certificates, etc. for
Short Service and Permanent Commissions. Full details from
above address.
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Research and Development Department
RESEARCH LABORATORIES, LEATHERHEAD

ELECTRONIC ENGINEERS or PHYSICISTS
are required in the Electronics and Instruments Section for research
into radio and inductive interference.

The work involves a study of the fundamental aspects of interference
from high voltage plant and its effect on telecommunications circuits,
and radio and television reception. A sound knowledge of radio wave
propagation theory, aerial and receiver design is essential, particularly in
the frequency range up to 1,000 Mc/s.

Applicants must have a University Degree or H.N.C.
Salaries on scales within one of the following ranges

according to duties and responsibilities: £1,195-£1,775 p.a.
or, up to £1,300 p.a.

Applications, stating age, qualifications, experience, present
position and salary, to the Personnel Officer, 24/30, Holborn,
London, E.C.1, by 15th January. Envelopes should be marked
" Confidential Ref. WW/469."
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METEOROLOGICAL RADIO SONDE
TRANSMITTERS

Frequency Range approx. 400 mc/s. Transmitter con.

V.H.F. RECEIVER UNITS BC -624
(part of SCR -622 TransmitterReceiver)

4 Crystal controlled

RADIO COMPASS RECEIVERS
MN -26Y

vista of modulator Valve 5875 and RF valve 5794. channel, 100.156 Frequency Range: 150.695 kc/e. and 3.4.7.0 me's.

Operation from a dry battery 110 v., 6.6 v. and L4 v. 13.0-1.93 metres). Valves Internal Dynamotor for 24 v. Battery. Valves: five
Dimensions-complete with aerial-21in. dia. x 8in. 9003 R.F. stage: 9003 8K7, two each 6N7 and 635; one each 6B8, 6F6 and
long. Weight, less batteries, 7 oz. R.F. output is pulse Mixer; Three I.F. stages 6L7. Good condition, untested 26 P.P. 61
modulated with an audio frequency dependent on the
value of resistor used in the 5875 circuit.

12807; Det./AVC/Audio
12C8; Second Audio

Also available: Loops MN -20 at 45i- each.

PRICE, new, with circuit diagram 161- P.P. 216 12,75GT ; Oscillator
12AH7GT,Harmonic Gen-
erator 9002; Harmonic METERS

Amplifier 9003; Audio Squelch-other section of 12AH 200 Microamps. D.C. M.C.:-
RELAYS 71ST. High and Low Impedance output. 21n. Round FL Mtd. 32,6

High Speed Sealed Relay. General Electric type CR2791, PRICE, complete with valves, with description and 2iin. Round Fl. Mtd. 35/ -
SPOT, 2,000 ohms coil; operating current 4 to 5 mA.;
will operate satisfactorily on 6 volts

circuit diagram, but without squelch relay 251-, P.P
5/-. PRICE, chassis only, less valves 716, p.p. 3/6.

2Iin. Square Fl. Mtd. 351 -

PRICE 7/. each P.P. 1/6
1 milliamp. D.C. M.C. 21n. Rd. Fl., mounted in a 24in.

High Speed Relay, SIGMA Type 4C1, SPST, 5,000 ohms
coil, operating current 4 inA.; will operate with change
of current of 2 mA. 5/6 each p.p. 1-

1'

ALSO LIMITED QUANTITY ONLY:
TRANSMITTER UNITS BC -625

(part of SCR -522 Radio Set)

square Steel Box, fitted with test leads 20/ -
5 milliamp. D.C. M.C. 2Iin. Rd. Fl. Mid., calibrated
0.50 amps. 17/6

Lead, Relays :
Valves: Speech Amplifier 6987; Push -Pull Modulator 500.0-500 mA. D.C. M.C. 211n. Rd. Fl. Mtd. 12/ -

Type 1015, SPOT, 95 ohms coil, 12 volts (two 12A6); Oscillator 6060; 1st Harmonic Ampl. 2 amps. D.C. M.C. Shin. Rd. Fl. Mtd. 12/6
3/6 P.P. 1/- 12A6; 2nd Harmonic Amp. 832; Power Ampl. 832. 30-0-30 volts D.C. M.C. 2iin. ltd. Fl. Mtd. 12/6

Type 1013-24, SPOT, 205 ohms, 24 volts Output 9 watts 150 V. A.C. M.I. tin. Rd. Fl. Mtd. 17/6
2/9 P.P. 1/-

Miniature Relay, SPOT, 300 ohms, 6 volts
PRICE. complete with valves, description and circ,dt
diagram P.P. 5/- 22/6

300 V. A.C. M.I. nin. Rd. Fl. Mtd. 20/ -
Packing and postage 1/6 per meter.

4i- P.P. II- PRICE, chassis only, less valves p.p. 3/6 716 Please send S.A.E. for full list of meters.
12 volta, SPST, 70 ohms 1/- p.p. 9d. Descriptions and circuits available at 8d. each.

Slin. T.V. TUBES TYPE ACR-I VALVES
--- RATCHET MOTORS, 12 v.
-

4 v. Heaters; Anodes: No. 1-3,000 v.; No. 2-700 v.;
No. 3-3,000 v.; Grid -25 v.; New. All tested and guaranteed.

I 1 Amp. (Impulse Motors) 5.75 PRICE ONLY 1816 p.p. 4/6 0C3W 8/8 635 4/6 832 16/-
003/150 5/6 630 4/- 957 2/6

ohms 3/6 each 1A3 2/.. 6K7 8/- 8787 12/8
R-913/APN-4 RECEIVERS 1N5GT 6/.. 6N7 8/- 5852 101-Packing and postage 1'" American Navigation Receivers complete with the 185 71- 6SL7GT 8/6 9002 5/6

following valves: one each 6SN7GT, 6SA7GT, VR-105-30, 2X2A 41- 68N7GT 5/- 9003 6/-
59114, 6H6GT, 6SL7GT, 6/3J70T; three 6B40; four
68K7GT. Limited quantity only offered at a price

3B24 2/6 6887 8/- 9006
3S4 7/- 63/50T 8/- QV04.7 15/

6/-
-NEW LOUDSPEAKERS less than the value of valves alone. 6AL5 (EB91) 4/- 12A6 5/- TT -15 351-

Mains Energised, 6iin.: 68 ohms Field Coil, 3.5 ohms PRICE 23/31- p.p. 15/- 6AM5 (EL91) 5/- 12J5GT 1/6 EF50 2/8
Speech Coil: 1,000 ohms Field Coll, 3 ohms Speech
Coil 12/6 each

6AM8 (EF91) 4/8 12607 2/6 EAC91 41 -
6C-1 2/6 25E6 71- EF92 8/ -

Permanent Magnet, 5in., 3 ohms Speech Coil 15/6 each AVOMI N ORS UNIVERSAL 6060 2/6 717A 3/6 KT33 6/ -
Permanent Magnet, 8in., 3.5 ohms Speech Coil 18/6 each Overhauled and guaranteed. Packing and postage 2/6 inPermanent Magnet, 8M., 3 ohms Speech Coll, fitted with
7,000/3 Matching Transformer 25/-

1,000 volts, with leather ease £4 19 6
500 volts, with leather case £3 19 6

.6.

Orders for 12 valves or more post free.
Packing and postage 21- per Speaker. Packing and postage 7 ti Please ened S.A.E. for price list of valves.

Z. & I. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2. Telephone: AMBassador 0151/2.

Personal Callers: 85 Tottenham Court Road, London, W.I. Telephone: LANgham 8403.
Please send all correspondence and Mail Orders to the Head Office.

LOCKWOOD
ENCLOSURES

Used by every Broadcasting &
Television Authority in the
British Isles and Eire
for High Quality Monitoring.

LOCKWOOD & CO. (Woodworkers) LTD.
LOWLANDS ROAD, HARROW, MIDDX.

MALVYN ENGINEERING WORKS'
Engineers to the Radio and Electronic Industries -

Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,

to specification.
Single and Prodialion

7, CURRIE STREET, HERTFORD, HERTS.
Telephone : Hertford 2264

P. A. MARRIOTT & CO.
Specialists in the manufacture
of Magnetic Recording Heads.
SUNLEIGH WORKS, SUNLEIGH ROAD,
ALPERTON, WEMBLEY, MIDDX. WEM 7493

RACKS & PANELS
All types, open and enclosed, to
G.P.O. or customer's specification.

SOUND SALES LTD.
Works & Laboratories:

West Street, Farnham, Surrey
Farnham 6461

TAM III OY/1/
SOUND EQUIPMENT

Tells you what's going on clearly

WEST NORWOOD  S.E.27
Tdophonaa GIPsy Hill 1131 (7 limns)

&Ng TRAINING TO BE
COMPUTER ENGINEERS

Young men with G.C.E. " A " level in Physics and
mathematics (or equivalent) are offered training to become
Electronic Computer Engineers in one of the Maintenance
teams of a young and rapidly expanding organization.
This is an excellent opportunity, for men between 18 and
25, to train from scratch to reach positions of responsibility
in a rapidly expanding field. Applicants should write
giving personal and education details, and an outline of
any experience to :

Personnel Officer,
LEO Computers Limited,
Hartree House,
151A -159A, Queensway,
London, W.2.

TRANSFORMERS
Since 1931 all types, single and 3-
phs, 6w to 12 KVA, over 1,000,000
during the war, UL Output Trans-
formers.
SOUND SALES LTD.

Works & Laboratories:
West Street, Farnham, Surrey

Farnham 6461

ELECTRONIC TEST ENGINEERS

REQUIRED
Permanent Staff Appointments offered to Electronic Engineers

for testing specialized electronic equipment in the control/auto-
mation field. Engineers must have a sound knowledge of Radio
and Electronic principles and should be familiar with the testing
of prototype designs.

This is not mass production testing, and good opportunities
are available for Engineers to advance in the Industrial Electronic
Engineering field with this expanding organization.

Apply in writing stating age, experience and salary required.

Applications in strict confidence to Ref 40/ SB/JH.

LANCASHIRE DYNAMO ELECTRONIC
PRODUCTS LTD.,

RUGELEY, STAFFS.
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Z. & I. AERO SERVICES LTD.
14 South Wharf Road, London, W.2

Telephone: AMBassador 0151/2 Cables: ZAERO, LONDON
A.R.B. Approved Stockists

RETAIL BRANCH: 85, TOTTENHAM COURT ROAD, LONDON, W.I

ANAMT-II RADIO SONDE
TRANSMITTERS

Complete transmitter designed to transmit signals in the
range of 395-406 me/s. range audio modulated at 10
to '200 c/s., modulation frequency depending on the
magnitude measured. Measurements range: pressure
1,060 to 5 millibards; Relative Humidity 16 to 90%;
Temperature -90 to +50°C. Equipment includes baro-
metric switch and measuring device, humidity and
temperature measuring elements, aerial and pressure
calibration chart. Transmitter Circuit consists of Double
Triode 3A5 with one half acting as modulating oscillator,
the other as a buffer, and UHF Triode 5703.
111:1112.Cl, brand new £2 10 0

17 6

One manual supplied free per each six transmitters.
Packing and postage 6 6

UNIVERSAL IMPEDANCE BRIDGE
(Test Set Type 373)

General Purpose Impedance Bridge for 115/230 v. A.C.
operation. Measurements ranges: 0.1 to 100,000,000
ohms, 1pF to 1,000m5'.; 0.11.X. to 100H. Accuracy 1
to 2% (centre of the range) for resistance and capacitance
and 10% average for Inductance. Operating frequency
1,000 c/s. except higher capacitance ranges where
measurements are made at mains frequency. Neon
tuning Indicator and headsets for balancing. No Zero
Indicator provided.
PRICE, unused and guaranteed.... 330 P.P. £1

INSULATION TESTERS
EVERSHED SERIES 1 MEGGER INSULATION
TESTERS, 500 volts, 40 megohms, secondhand, fully
overhauled and guaranteed £25 0 0
Packing and carriage 15 0

EVERSHED SERIES 2 BRIDGE MEGGERS, 500
volts, 100 megohms, with built-in four decade resistance
box and ratio arms of .01-.10-1.0-10-100; Selector for
Bridge, Megohms and Varley measurements. Unused
and fay guaranteed £65 0 0
Packing and carriage £1 0 0

EVERSHED SERIES 2 MEGGER INSULATION
TESTERS, 1,000 volts, 200 megohms, in leather cases,
brand new £45 0 0
Packing and carriage 15 0

500 volts, 100 megohms, in leather case, second hand,
fully overhauled £17 10 0
Packing and carriage 15 0

EVERSHED SERIES 3 MEGGERS (Wee Meggers).
500 volts, in leather case £13 10 0
250 volts, in leather case £11 10 0
Packing and postage 15 0

AVO R. -C. BRIDGES
AVO Resistance -Capacity Bridges, mains operated

£9 0 0
Packing and carriage 10 0

AVO WIDE RANGE SIGNAL
GENERATORS

50 ke/s. to 80 me/s., mains operated....
Packing and carriage

£18 0 0.
15 0

TYPE 106 SIGNAL GENERATOR

Frequency Range: 5.5
to 52 Mc/s. Output 1
microvolt to 100 mV.
Output Impedance: 70
and 100 ohms. Internal
modulation. Provision
for External Modula-
tion. Power supplies:
230 v. 50 c/s, or 80 v.
1,000 c/s.
PRICE, unused, corn-

plete with calibration charts £1210 0
Without calibration charts £810 0
Packing and carriage 15 0

PLUGS, SOCKETS AND CONNECTORS
We have in stock large variety of standard and special
connectors of British and American manufacture, in-
cluding Cannon, Amphenol, Jones, Pleasey, etc., A.M.
series fiX. and 1011. Please write for stock list.

CATHODE FOLLOWER VALVE
VOLTMETER

Voltage Range: 100 micro
volts to 200 volts in
SIX steps. Frequency
Range 300c/s to 200 Eels.
Noise level: 50 micro-
volts max. Accuracy:
better than 3%. Input
Impedance 100 megohms/
15pF. The instrument

can also be used as an A.C. Amplifier with a maxi-
mum output of 10 volts. Power supplies: 200-250 v.
A.C. Mains.
PRICE £35 0 0
Packing and carriage £1 0 0

5SP7 DOUBLE GUN ELECTROSTATIC
CATHODE RAY TUBES

Screen coating gives blue -white short persistence and
yellow long persistence trace. Average operating con-
ditions: V(a3) 4,000 v., V(a2) 2,000 v., Vial) 360-700 v.
Cut-off voltage 45-75. Sensitivity 80.100 v. D.C. per
inch on " Y " and 70-80 v. D.C. per inch for " X "
axis. Heater 6.3 v. 0.6 A.
PRICE, new and guaranteed, ONLY.... £7 0 0
Postage and packing 3 6

CATHODE RAY TUBES
V(al) Vial) V(a3)

3ACP2 4,000 2,000 550 ES
3BP1 2,000 - 575 ES
5CP1 4,000 2.000 575 ES
SFP7 7,000 - - EM
7BP7A 7,000 250 - EM
VCR.97 2,500 - - ES
VCR -522 1,000 - - ES
Bases for 3ACP2, 3BP1, 5CP1
Bases for SFP7 (Int. Octal)

Packing and carriage 2/6 in £.

15/-
12/6
40/-
50/-
70/-
25/-
15/-

3/6
1)-

MARCONI TF-I44G SIGNAL
GENERATOR

Frequency Range 85 kc/s. to 25 me/s.; Output 1µV.
to 1 volt; 200-250 v. A.C. mains power supply or battery
operation. Complete with maim lead and output lead
with Dummy Aerial.
PRICE £85 0 0
Packing and carriage £1 0 0

AUDIO OSCILLATORS
HEWLETT PACKARD MODEL 200A. Resistance
tuned Oscillator with a frequency range of 35 to 35,000
c/s in three ranges. Max. output 1 watt into 500 ahms
with distortion not exceeding 0.5%. Output is not
metered. Power Supplies 115 v. A.C.
PRICE, new, fully guaranteed £28 0 0
Packing and carriage 15 0

HEWLETT PACKARD MODEL 205AC. Resistance
Tuned Oscillator with a frequency range of 20 c/s to
20 kc/s in three bands. Output 5 watts into 50, 200,
61)0 and 5,000 ohms with distortion not exceeding 1%.
Output Meter; Input Meter; Calibrated Attenuator.
PRICE, fully overhauled and guaranteed £85 0 0
Packing and carriage El 0 0

L0-50 B.S.R. AUDIO OSCILLATOR. Frequency range
0-16,000 cis; Maximum Output 0.5 watts into 600 ohms.
Output Meter, Tuning by means of two dials. Power
Supplies 230 v. A.C.
PRICE, fully overhauled and guaranteed £30 0 0
Packing and carriage £1 0 0

WESTON MODEL 155 PORTABLE
MIRROR SCALE A.C. MOVING IRON

AMMETERS
0-150 amps. A.C.

PRICE, new
Post and packing

£6 10 0

B.T.H. " X " BAND PERFORMANCE
TESTING RESONATOR (ECHO BOX)

Directly calibrated fre-
quency dial, graduated
from 9,170 to 9,470 me/s.
Graduated Attenuator;
Microammeter Reson-
ance Indicator; com-
plete with R.F. Cable
and Waveguide Adaptor.
PRICE £32 0 0
P. and care. 15 0

TS-27/TSM TEST SET
WHEATSONE BRIDGE AND
A.C. CAPACITANCE BRIDGE,
providing full facilities for
testing telephone lines.
Slidewlre type Wheatstone
Bridge to measure up to 60
megohms with an accuracy of
2%. Capacitance measure
ants range; .070 to 3µF. with
accuracy of 6%. Dry battery
operation.
PRICE, fully guaranteed

£35 0 0
Packing and carriage 16 0

COMMUNICATION RECEIVERS
ALL AVAILABLE ON H.P. OR CREDIT TERMS.
Completely overhauled to "as new" performance and
with six months guarantee.
RCA AR-88LF RECEIVERS £80 0 0
RCA AR -88D RECEIVERS £85 0 0
HALL1CRAFTERS S-27 (28-143 me/s.) £65 0 0
MARCONI CR-100, 60 kc/s.30 me/s. £42 0 0
BC -342, 1.5.18 me/s. £42 0 0
Please write for further details.

SPECIAL UHF AND EI-IF RECEIVERS
AN/APR-4 Search Receivers. Frequency Range 40 to
2,000 me/s. Panoramic Adaptors type RDO available.
AN/APR-5 Search Receivers. 1,000-6,000 me/s.
R-1294 Receivers, 500-3,000 me/s.
R-1359 Receivers, 130-520 mc/s.
R-1619 Receivers 1,250-5,000 me/s.
Prices and details on application.

SPECIAL TEST EQUIPMENT
TO -3 Wave -Wattmeter 2,700.3,400 Mc/s.
TS -12 S.W.R. Indicator 9,305.9,445 Mc/s.
TS -13 Portable Signal Generator/Wavemeter 9,305-

9,445 Mc/s.
TS -14 Signal Generator 3,200-3,370 Mc/s.
TB -34 Portable High Speed Oscilloscope.
TS -35 Portable Signal Generator 8,700-9,500 Mc/s.
TS -36 Power Meter 8,700-9,500 Mc/s.
TS -45 Signal Generator and Wave/Wattmeter, 8,700-

9,525 Me/s.
TS -47 General Purpose Oscillator 40-3,000 Me/s.
TS -56 Slotted Line, 358 Mc/s.-690 Me/s.
TS -61 Echo Box 3,140-3,360 Mc/s.
TS -118 R.F. Output Power Meter. 20.750 Mc/s.
TS -228 Peak Power Meter 405-425 Mc/s.
Type 57 Standing Wave Indicator, 9,100-9,700 Me/a.
Details and prices of all the above equipment will be
supplied on request.

BOONTON MODEL 84 "STANDARD"
SIGNAL GENERATOR

Range: 300-1,000 Mc/s.
Direct Calibration.

Accuracy: 0.5%.
Output Level: 0.1 AV. -100 mV. continuously variable.
Internal Modulation:-

Sinewave-30% Max. at 400, 1,000 and 2,500 cis.
Pulse -1 to 60nsec. width, delay variable from 0 to

50 µsec., p.r.r. 60 to 100,000 c/a
Output Impedance: 50 ohms.
Percentage Modulation Meter.
PRICE, in as new condition, tested before despatch and
fully guaranteed £220 0 0
Packing and carriage £2 0 0
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PULLER ELECTRONICS
PLESSEY SYNTHESIZER

Accuracy I part in 10° with a frequency coverage 500 cycles
to 300 mc/s for signal calibration. Generates a signal of at
least point one volt across 80 ohm load from 2 kc/s to 10 mc/s
with an accuracy of I part in 10°.

RADAR EQUIPMENT
TR8193 Rebecca Eureka.
TR3624 Rebecca Eureka.
TR3712 3CM Transmitter/Receiver (Pressurised).
S Band and X Band Echo Boxes.

SPECTRUM ANALYSER
TSX-4SE 3 cms. Klystron 2K25 Frequency range. 8702-9545mc/s.
TSK-ISE I+CM Spectrum Analyser.

POWER METERS
TBN-3EV. Thermistor W. Bridge.
Type 17. UHF -VHF 0-40 watts. Oil cooled.
CT -101. UHF.

VALVE VOLTMETERS
Balantine l0cy/s-150kcis., voltage range .01-100V F.S.D. Can
also be used as an amplifier with variable gain.
Cambridge Moulin Type F.S.D. If volts.

KLYSTRON POWER SUPPLIES
Several types for high and low voltage klystrons, also associated
selective amplifiers bridged T type.

RECEIVERS
Ferris 32A Field Strength Meter 200kc/s-20mc/s. Will measure
down to I micro -volt.
RI294 500-300 mc/s. Local Oscillator CV52.
P58 300-600mc/s. with RF Stage.
AR -88D.

SIGNAL GENERATORS
Type 13/TF-948 CW/AM/FM/Pulse freq. 20-80mc/s.
C.T.-53 freq. 8-300 mc/s.
LAEI CW/Pulse freq. 503-1330mc/s. Lab. Signal generator.
TTX-10-RH 3CM FM Test Set.

Service Facilities for Most Types of Electronic Equipment

PULLER ELECTRONICS
IA, WHITEHALL PARK, LONDON, N.19

ARChway 1678

ELECTRONIC COMPONENT DISTRIBUTORS FOR OVER 25 YEARS

BLANK CHASSIS
Precision made in our own works from commercial quality half -
hard aluminium of 16 s.w.g. (I/16in.) thickness, these chassis go all
over the world (they even go off it -in rockets!).
Same day service for ANY SIZE, to nearest I/16in. and up to I7in.
long and 4in. deep, of straightforward two, three or four-sided
chassis. Orders for specials dealt with promptly when accompanied
by clear instructions or drawings.

SOLDERED CORNERS
While these chassis, owing to their thickness, hardness and efficient
folding, will carry components of considerable weight and normally
require no corner strengthening, we can do this if required by a
special soldering technique at 6d. extra for each corner.

FLANGES
kin., gin. or kin. flanges (inside or outside) 6d. extra for each bend.

PRICE GUIDE (normal chassis only)
Work out total area of material required, including waste, and
refer to table below:
48 sq. in. 41-
80 sq. in. 5/-

112 sq. in. 6/-
114 sq. in. 7/-

Post 1/3
Discount or quantities. Trade enquiries invited.

Spray finishing arranged for quantities of 25 or over.
PANELS

The same material can be supplied for panels, screens, etc. Any
size up to aft. at 4/6 sq. ft. (sq. in. x i) Post, up to 72 sq. in. 9d., 108 sq.
in. 1/3, 144 sq. in. 1/6, 432 sq. in. 1/9, 576 sq. in. 2/-.

287/289 EDGWARE ROAD, LONDON, W.2
Telephone: PAD 5891/7595

176 sq. in. 8/- 304 sq. in. 12/-
208 sq. in. 9/- 336 sq. in. 13/-
240 sq. in. 10/- 368 sq. in. 14/-
272 sq. in. 11/- and pro rata

Post 1/6 Post 1/9

LEWISPOINT HOLDINGS LTD.
118, LANCEFIELD STREET, LONDON, W.IO.

Tel : LADbroke 6069;0534.

MANUFACTURING
P.O. 3000 Type Relays to P.O. A.I.D. R.C.S. and
R.C.L. specification. Standard Maximum Coil
Resistance 80,000 ohms finished as Standard. Sub-
tropical or fully-tropicalised. Contacts 300 M.A.
to 10 Amps.

PRODUCING
Associated Relay Electronic Equipment, incorpor-
ating Sheet Metal Work from our own workshops.

EXPERTS
in Alarm and Guard Units, Time Control, Chart
recorders, and Heating Units.

TECHNICAL ADVICE
Qualified engineers with 25 years productive,
practical and application experience.

PRICES
Very competitive. Quotations by request.

DELIVERY
Prototypes prompt.
Quantities on application to Sales Engineers.

RADIO TRADERS LTD.
23 WARDOUR ST., LONDON, W.I (Coventry Street end)

Phone No.: GERrord 397718 Grams: "Radiotrade"
STOCKISTS OF CARR FASTENER COMPONENTS

ALL POPULAR
TYPES
OF

COMPONENTS
SUPPLIED FROM

STOCK

TRANSISTORS. A.F. 7/6 each. R.F. 15/- each.
TRANSISTOR CONDENSERS. Miniature Electrolytic Capacitors,
32 mfd. 3 v., 25 mfd. 25 v. 25 mfd. 6 v., 16 mfd. 12 v., 8 mfd. 6 v., 5 mfd.
12 v., 2.5 mfd. 25 v., 1.6 mfd. 6 v., I mfd. 12 v. All these types of condensers
are 2/6 each. SPECIAL DISCOUNTS FOR QUANTITIES.

THREE ASTOUNDING TV TUBE OFFERS
All brand new in famous makers' cartons

(I) I7in. rectangular aluminised 6.3 HTRS .3A current; max. anode voltage
16kV. Usual price L17/5/-. OUR PRICE L9/19/6. Crating and carr. 15/,
(2) Ferranti T12/44 and T12/54G 12 in. magnetic white fluorescence; 4 v
heater; max. anode 10 kV. As used in many TV receivers. Original price
C17/5/-. Our price L4/19/6. Crating and carr. 12/6.
(3) Ferranti 9in. Tube round white fluorescence, 5 v. heater, max. anode
voltage 7 kV. Our price £2/19/6. Crating and carr. 11/6.
JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 pair; 8
pin 4/6 per pair; 12 pin 6/6 per pair. If cover required send 1/6 extra per
cover.
WANDER PLUGS. Red and black doz. 2/ -
PHILIPS TRIMMER TOOLS 1/- each doz. 10/6

4 -WAY PUSH-BUTTON UNITS 2/6 each. Knobs for same, 3d. each
POINTER KNOBS. Small black with white line, 7/6 per doz. Small
white with black line 8/- per doz. Both types fin. spindle Large price
reductions for 1,000 lots and over.
CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I.

ALL ORDERS FOR LESS THAN £2 ADD POSTAGE.
We 'nyite your enquiries for items not listed.

Trade Counter open 9 to 6 Monday to Friday.
Also 9 to I Saturday. Callers welcomed.

Large stocks of all types of resistors, condensers, valveholders always
available ex stock. Manufacturers' enquiries welcome.
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Wireless World Classified
Rate 91- for 2 lines or less and 4(6 for every additional

one or part thereof average lines 6 words. Box Numbers
2 words plus 1/-. (Address replies: Bos 0000 c o "Wireless
World" Dorset House, Stamford St., London, S.E.1.). Trade
Discount details available on application. Press Day March
1960 Issue, Thursday, January 28th. No responsibility
accepted 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 & AMPLIFIERS
AM/FM stereo chassis, 6w. output with 2

speakers, only £20.-Bel Sound Products,
Marlborough Yard, N.19. [0182

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

LTRO Rx's, etc., AR88, CR100, BRT400
.1.-E 6209, S640, etc., etc., in stock.-R. T. &
I. Service, Ashville Old Hall, Ashville Rd.,
London, E.11. Ley. 4986. [0053

MULLARD 5/10 w/b 10-12 and bass reflex
cabinet 4 -speed autochanger, pencil mic..

£30; 3 waveband chassis A.C. autochanger,
Monarch 3 -speaker cabinet, £20; all as new.-
Allport, 14, Gold Tops, Newport, Mon. [8830

LOUDSPEAKERS-SURPLUS AND
SECOND-HAND

5 GRAMPION suspension -type loudspeakers,
Permanent magnet. 81/00 diaphragm.

2 ROLA loudspeakers suspension type, 9in
diaphragm, all in copper.
APPLY Borough Surveyor. Council House.
Sutton Coldfleld. [8854

TEST EQUIPMENT-SURPLUS AND
SECONDHAND

TINSLEY D'Arsonval galvanometer type 3038.
two galvanometer suspensions, projecting

telescope, stand, 100cm scale: £40 or offer to -
57, Buckland Ave., Slough. [8833
SIGNAL generators, oscilloscopes, output

la meters, wave voltmeters, frequency meters,
multi -range meters, etc., etc., in stock.-R. T.
& I. Service, Ashville Old Hall, Ashville Rd.,
London, Ell. Ley. 4986. [0056

VERY limited number of TS34/AP oscillo-
scopes partly stripped by the services-one

or two components missing (mainly toggle
switches) but including tube and some of the
valves (see Nov. W.W. for other details);
sold for spares only but could be made up; our
price £4 each and 10/- part carriage and pack-
ing.-Waltons Wireless Stores, 46-49, Stafford
St., Wolverhampton. [0105

TEST EQUIPMENT WANTED
WANTED, Marconi TF.329G Circuit Magni-

fication Meter (Q Meter). Write stating
price and condition to Wireless Telephone Co.,
Ltd., Hallamgate Works, Crookes Road, Shef-
field, 10. [0175

NEW COMPONENTS
11JEW miniature printed components: Resistors

v 6d., post 3d.: TV alternators 2/6d.-Ray,
4 Dalton Avenue, Whitefield, Manchester. [0324

CRYSTAL microphone inserts with excep-
tionally high output. (Cosmocord Mic 6.)

Guaranteed newly made and boxed, 15/6 past
free.-Radio-Aids, Ltd., Dept. W.29, Market
Street, Watford, Herts. [0213
TURRET TUNERS, brand new, famous make,

12 channel, coils 1 to 5 and 8/9 fitted,
34/38 m.c.s.. complete with P.C.F. 80 and
P.C.C. 84 circuit diagram included, E1/17/6
p. & p. 3/6; discounts for quantities; cash with
order.-South Supplies (Electrical), Ltd. 95,
Old Kent Rd., London, S.E.1. [0827

AMAZING value: Philco Shortwave Car Radio
converters, originally £10; to fit any

existing car radio and add six extra wavebands,
16-19-25-31-49 metre bands, also standard
broadcast, 6/12 volts, compact under dash
mounting, chromium control panel with six
press buttons, complete all fittings and in-
structions, easily fitted; 45/- post free; each
instrument brand new with Mullard valves.-
Tomlins, 127, Brockley Rise, Forest Hill, S.E.23.

[8584
COMPONENTS-SURPLUS AND

SECONDHAND
VALVES, new and used, from 1/6 each; all

guaranteed, all types components cheap,
radio, television books; lists free.-Hamilton
Radio, 237 Sedlescombe Rd., N., Hastings. [0212

MAGSLIPS at low prices, fully guaranteed,
3 in Receiver NO. 5 (Al' 10861), 50v,

50c/s, unused, each in tin, 35/-, post 2/1;
large stocks of these and other types.-P. B.
Crawshay, 94, Pixmore Way, Letchworth,
Herts. Tel. 1851. [0087

When you buy

Advertisements

High Fidelity
Output Transformers

. . . you are buying a product backed by con-
siderable technical resources, with an unrivalled
reputation amongst Hi-Fi enthusiasts. Many
Partridge Transformer Types have been specified
as suitable for designs by leading audio engineers
and authorities. Some examples are illustrated.

P4014

Distributed Load.
"C" Core Construc-
tion, Price 98/6

P4076
Baxandall 5 -watt
Amplifier. 36/.
Price

P4133.
P4131 I Mullard Stereo
Mullard 10 -watt I (7 watts per Channel)
Amplifier. Eqii/

P5203

Mullard 20 -watt
Amplifier. 95/.
Price

Price

TD5874
"HEN"
Stereo Amplifier.
Price

Price

52/6

52/6

. . . UNDOUBTEDLY

THE BEST

but cost no more!
All Partridge Transformers are available for
immediate delivery. If you have any difficulty,
post the coupon for illustrated brochure and
name of your stockist.

Partridge Transformers Ltd.
Roebuck Road, Chessington, Surrey
I Please send to address below name and ad- I

dress of my nearest Partridge stockist. Also
I lit on standard range of transformers.

IName

Address

U.S.A. Representative: M. SWEDOAL,
258 Broadway, New York 7, N.Y. Tel.: WOrth

2-5485

NEW GRAMOPHONE AND SOUND
EQUIPMENT

SAVE up to 50%!!!!
LEE ELECTRONICS The Tape Recorder and
Hi-Fi Specialists offer the following at greatly
reduced prices:-
PICK-UPS by Leak, B.J., Expert, Decca,
Garrard.
SPEAKERS by W.B., Wharfedale, Goodman,
Kelly, Hartley -Turner, Amplifiers by Leak,
Grampian, Lowther, Trix, R.C.A., Avantic.
FM Tuners, X -Over Units, Cabinets, Grundlg
Telephone Adaptors, Remote Control Units,
Extension Leads.
HUNDREDS of bargains for all.
SEND for our Comprehensive Lists.
ALL the above items have been purchased
from a well-known wholesaler, are manufac-
turers' surplus and new, and carry full maker's
guarantee.
400 Edgware Rd., Paddington, W.2. PAD. 5521.

[8796
TAPE recorders, Ferrograph, Vortexion,

Brenell, Telefunken, Truvox, Refiecto-
graph, and M.S.S.
TAPE decks: Wearite Brenell, Truvox, Brad-
matic, Dulci-Harting, Amplifiers and tuners:
Leak, Quad, R.C.A., Dynatron and Dille':
Microphones: Reslo, , Lustraphone, Philips,
Acos, Grampian, etc. All tape and accessories.
Audio service department and recording studio.
HIRE purchase facilities available.
LAMBDA Record Company, Ltd., 95, Liver-
pool Rd., Liverpool, 23, Great Crosby 4012.

[8404
LINE -VOX disc recording mechanisms for

L.P. or standard operation from 30gns.-
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. [0210

GLASGOW.-Recorders bought, sold, ex-
changed, cameras, etc., exchanged for

recorders, or vice versa.-Victor Morris, 406.
Argyle St., Glasgow, C.2. [0201

OUR Jan. recommendation, a Unimixer 3 -way
mixing unit, to go with tape recorder you

buy from us.-Sound News, 10, Clifford St..
W.1. [0131

EROICA " RECORDING STUDIOS (Est.
1949)-For the better class tape recorders

for industry, research, music and private use.
Ferrograph. Brenell, etc. Complete recording
service; Music for Industry: Tape/disc.-31,
Peel St., Eccles, Manchester. Eccles 1624. Studio
Director, Thurlow Smith, A.R.M.C.M. 10122

GRAMOPHONE AND SOUND EQUIPMENT-
SURPLUS AND SECONDHAND

COMPLETE unit in 3 carrying cases.
MSS PMR2XS tape recorder. 71,4X15 ips.
MSS LARP power amplifier. 25W.
MSS CLED 3 -speed record cutter with P100
reproducer, in brand new condition, cost over
£400. What offers? Box 6257. [8556

FERROGRAPH 3A/N and 3A/NH in unop.ned
factory packing; offers?-Box 5433. 10132

FERROGRAPH Stereo 88, unused, £85; first
reply secures.-Box No. 6399. [8872

LEEVERS-RICH Type C (battery model) tape
recorder; £200 o.n.o.-Box 6103. [8842

EM.S.S., Microgroove, standard disc
1-4 equipment to 17in, tape and ancillary
equipment, ex recording studio. -53, Charnwood
Drive, Thurnby (3479), Leicester. [8864

ALSO from us! Post free, Belgian 1.800ft.
new LP tape, 32/6; 850ft. 19/6; CMI-std..

1,200ft. on strong Ferrospools. boxed; 25/.-
Sound News, 10, Clifford St., W.I. [0194

SPECIAL purchase! 1,800ft Agfa-Wolfen 1.p.
tape on Tin spools, only 32/6; 1,200ft 7in

Ferrotape. 26/6; p. and p. 1/6; send for com-
plete list of tape (including American Audio
tape. BASF, etc.) and tape recorder bargains.
-E. C. G. Kingsley & Co., 132, Tottenham
Court Rd., London, W.I. Eus 6500. [0025

TAPE RECORDING. ETC.
RENDEZVOUS RECORDS offer comprehen-

sive 78/LP tape to disc recording facilities.
-Leaflet from 19 Blackfriars St., Man-
chester, 3. [8829

TAPE to disc recording: Microgroove LP from
27/6. 78 r.p.m. from 11/-, also 45 r.p.m.,

48 -hour service; s.a.e. for comprehensive leaflet
to.-A. D. Marsh, " Derov " Sound Service,
Little Place, Moss Delph Lane, Aughton, Orm-
skirk, Lancs Aughton Green 3102. [8651

TAPE/DISC/TAPE transfer, editing, copying,
if quality and durability matter (especially

with LP's from your own tapes); consult
Britain's oldest full-time transfer service;
delivery 2 to 4 days; at long last we can insure
your tape recorder, TV set, gramophone to
cover replacement of all components (including
valves, tubes); unlimited service calls; free
annual check in any part of Britain; state
certified date of purchase for quotation.-Sound
News, 10, Clifford St., London, W.I. Reg.
2745. [0192
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LILJ 0° COVENTRY RADIO LTD. °

0000000000000000
189/191 Dunstable Road, LUTON.

D Audio & Com patient Specialists Est. 1925

0
 If you are unable to visit us at

Luton, send for a copy of our

EI HI-FI CATALOGUE

0

0
0

0

of 300 items 70 pages.
Price 1/- plus 6d. postage.

Also available now

'THE GRUNDIG BOOK"
12/6 plus 1/- postage.
If you own a tape recorder of any
make you will find this book an essential
for successful recording.

LUTON'S HI-FI CENTRE
Telephone Luton 7388/9

AERIAL EQUIPMENT. Whips, Beams and Micro-
wave. Poles and Masts up to 150ft, 70 different types
in stock.
RECEIVERS from 15 KO to 650 Mc/s, 60 kinds
available.

TRANSMITTERS. 50 types, Mobile and Axed up to
2 kilowatts.
CABINETS and RACKS. American and British, open
and closed, 30 patterns from 121n. to 9ft.
POWER SUPPLIES. Over 100 varieties giving up to
30,000 volts from standard and off standard inputs.
TRANSFORMERS. 300 patterns in stock of all else
to 16 KVA for power and 5 Kw for Radio, Audio and
Modulation up to 2 Kw also, lists available.
TELEGRAPH and TELEPHONE APPARATUS of all
kinds include Printers and Perforator. for Morse,
5, 6 or 7 unit, also Transmitters and Converters and
Carder and Channelling equipment, Filters, Repeaters
and Power supplies for all the above in British and
American ver.dons.

40 -page List of over 1,000 items in stook available
-keep one by you

RELAYS end CHOKES. 12 tom of American post-wa
.ust arrived-a pleasure to use and look at-ask fo
pedal list-others in stock include Miniature, Polar
sed Post Office, aircraft, Control and Starting Relays
Chokes, open and potted. vary from one inch mu
metal to 100 -amp. power types-set available.

NUCLEAR GEAR-includes Sealers, Counters,
Registers, Ratemeters, Dosimeters, Probes, Monitors,
etc. Special list on request.

TEST EQUIPMENT. 200 different items of British
and American test gear and hundreds of 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

WESTBOURNE 05031

AERIALS
1\ ifAXE your own aerials, save EEEE's, T.V.
1V1 aerial manufacturer offers do It yourself
kits, 50 components include castings, pressings,
mouldings, tubes, brackets, can be utilised to
make 100 different models. T.V., V.H.F., ama-
teur; brochure gives full illustrations, element
dimensions and prices.
THE Richard Maurice Equipment Co., Ports-
mouth Rd., Cobham, Surrey. Cobham 3239.

[8663
VALVESVALVE cartons by return at keen prices;

send 1/- for all samples and &
A., Boxmakers, 75a, Godwin St., Bradford 1.

[0/.72
VALVES WANTED

NEW valves wanted, any quantity, best cash
price by return.-Stan Willetts, 43. Spoon

Lane, West Bromwich, Staffs. Tel. Wes. 2392.
[8547

ALL types of valves British or American,
transmitting and receiving; keenest cash

prices paid. What have you to off er7-Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd., N.W.1. Tel. Euston 1636-7. [8494

WANTED, EXCHANGE. ETC.
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

TRGENTLY wanted, manuals or instruction
V books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equipment-Harris, 93, Wardour St., W.1.
Gerrard 2504. [8550
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. [8563
PROMPT cash for the purchase of surplus

stocks of televisions, tape recorders, radios,
amplifiers and domestic electrical appliances
of every description, substantial funds avail-
able.-Spears, 14, Watling St., Shudehill, Man-
chester. Deansgate 7705 (3 lines). Bankers:
Midland Bank, Ltd. [0216

REPAIRS AND SERVICE
BOULTONS OF BRADFORD.

LOUDSPEAKER, pressure unit and microphone
repairs, DCB cone assemblies and field coils in
cartons; service and satisfaction guaranteed.-
D. C. Boulton, 134, Thornton Rd., Bradford, 1.
Tel. 22838. [0171
MAINS transformers wound to any specifica-

tion.
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters Bldgs.
Warser Gate, Nottingham. Est. 1917. Tel.,
54898. [03LOUDSPEAKERS

repaired promptly.-Model
Loudspeaker Service, Sonic House, Shipton

on Cherwell, Oxford. [0230
WE undertake the manufacture of trans-

formers singly or in quantities to any
specification; all work guaranteed for 12
months.
LADBROKE Rewind Seivice, Ltd., 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke
0914. [0222TRANSFORMERS to any specification.
1 Singles, rewinds, small or large batches;

quick and efficient service, competitive prices,
estimates by return of post from:
MESSRS. Newman & Son, 1, Grove Crescent,
South Woodford, E.18. [0330

TRANSFORMERS.-Suppliers
to B.B.C.,

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, Warwicks. Tel. Shi. 2483. [0128
SPEAKER repairs, cones fitted fields and

clock coils wound, guaranteed satisfaction,
prompt service.-L. S. Repair Services, Pluckley,
Ashkr51,_ Kent. [0223

MISCELLANEOUS
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

PAINTS. CELLULOSE. ETC.
PANL, recognised for many years as the

unique, one -coat black crackle finish.
brush applied, no baking; available by post in
1/8 pint cans at 3/9 from: G. A. Miller, 255,
Nether St., London, N.3. [0260

BUSINESS & PROPERTY
BUSINESS opportunity on Vancouver Island.

Riviera of Canada; TV, radio and marine
electronic business in growing, wealthy, con-
genial community; 50% of business is TV.
radio and marine service In which enviable
reputation has beep established; exclusive sales
franchises can be greatly developed by ener-
getic owner/operator.
LOCATED in coastal centre of sport fishing
and hunting area; excellent schools, sports and
social amenities.
FULLY equipped service workshop, laboratory
equipment, showroom and office, all tools, in-
stallation equipment, station wagon; Dun &
Bradstreet credit rating.
£3,250, PLUS stock at cost; owner prepared
introduce and advise purchaser in operation.
FURTHER details from F. N. Cabeldu, Ltd.,
Broad St., Victoria, B.C., Canada. [8846

SINfstc soLDER

Savbit for the small user

The popular Size t Carton is now 
supplied in 3 specifications: g)
53 ft. of 18 s.w.g. 3o ft. of 16
S.W.g. or zo ft. of 14 s.w.g. `.
5/- each (subject).

 Contains to ft. of 18 s.w.g. 6o/4o
4, alloy wound on a reel or, for

soldering printed circuits, 40 ft.tof
 22 s.w.g. 60/40 alloy also wound

on a reel. 2/6 each (subject).

Size 2 Carton
0

Contains 3 ft. of 40/60 Ersin
Multicore 5 -Core Solder-enough 0
for about zoo average joints. The 
low price ensures a quick turn- 
over. 6d.

Tape Solder Card

A real tin/lead solder containing
cores of Ersin Flux. Needs no

"' soldering iron or extra flux.
 Sufficient solder for too average
 joints. x/-.
0

Bib Wire Stripper and Cutter

This efficient tool strips insulation,
cuts wires cleanly and splits "'
plastic twin flex. It is adjustable 
to meat wire thicknesses. 3/6 each 
(subject).

Bib Recording Tape Splicer

 Recording enthusiasts can effect consider -
w able tape economies with this splicer.
 It makes the accurate jointing
 of tape so simple and
 quick that every
 scrap can be used.
 18/6 each (subject).

Send stamped addressed envelope for free
 copy of folder "Hcw to Edit Tape

R d' "

See a/so IWO/CORE
advertisement hackeover
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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Enclosures, Equipment & Cabinets
by STAMFORD

S.27. Column enclosure de
signed to house the Sin. and 10In.
Wharfedale range. Lagged
with lin. felt and embodying the
Wharfedale acoustic filter.
12in. x 121n. x 431n. high.
Price 213/151-, or 411- deposit
and 9 payments of 27/11.

C1/8 AXIOM ENCLOSURE for the Goodmans 12in. range.
39in. high, 191in. wide, 151in. deep. Price including ARC
No. 179. 217/15/3 or 53/4 deposit and 9 payments 36/1.

AMPLIFIERS
Rogers HG 88
Leak TL/12
STEREO
Avantic SPA II .. 29 8 0 88/6 31/11
Quad 22 Control .. 2 0 0 75/- 27/2
Leak 20 and Control 515 9 9 154/6 55/8
TUNERS
Quad FM 28 17 6 87/- 31/4
Chapman FM85 28 17 6 87/- 30/9
CHASSIS
Armstrong Jubilee 29 8 0 88/- 31/10
Armstrong Stereo 44 28 7 0 85/- 30110
SPEAKERS
Axiom 300 11 5 9 33/6 11/5
Golden 10In. FSB 8 6 7 25/- 9/ -
MOTORS
Collars 4T/200 18 12 0 55/8 20/4
Connoisseur Type B 27 16 1 82/8 30/3
Garrard 4 HF 18 9 9 55/6 20/1
Garrard 301 .. 22 7 3 87/- 24/3
Lenco GL58/580 25 8 8 76/- 27/8

EQUIPMENT
Cash Price Hire Purchase

s. d. Deposit 18 Mths.
37 10 0 112/6 40/9
31 10 0 94/6 34/2

Write for our New Hi -Fidelity Equipment List and Mils
Crated list of Complete Systems.

WE SPECIALIZE in supplying and fitting any
equipment currently available. NO FITTING
CHARGE. DEMONSTRATIONS AT OUR

WEYMOUTH TERRACE SHOWROOMS.

GP 71
41in. wide, 321in. high, 171in. deep.

Motor Board 39in. x 16in. with 4in. clearance above
(bin. if to house record changer). 21in. between underside
of lid and shelf. Front Panel 40in. x 16/in.
If fitted with ferrules and adjustable glides -151- extra.

Delivery 12/6.
Cash Prise 221/15/- OR

Deposit 2315/3 and 9 monthly payments of 82/4/2.
Write for our ffiustrated catalogue or visit our Hi -Fidelity
Showrooms at:

84/88/98 Weymouth Terrace, off Hackney Road,
LONDON, E.B. Telephone: SHO 6008

Showroom hours: MondaySaturday, 9.30 to 5.30
Late night Wednesday, 7 p.m.

Directions: No. 6 bus from Liverpool Street Station to the
Odeon, Hackney Rd., Walk back two turnings.

A. L. STAMFORD LTD. (DEPT. U4.)

CAPACITY AVAILABLE
ELECTRONICS

engineers to the industry.
Production with 100% inspection.

RADIO -AIDS, Ltd., 29, Market Street, Wat-
ford (25988), Herts.

r0ELECTRONIC assembly, coil winding and
machining, A.I.D. approved. -Bel Sound

Products, Marlborough Yard, London, N.19.
Tel: Arc. 50/8. [0815
ELECTRONIC tag boards, wiring and assem-

bly prototypes and small runs.-Electro-
Sound Systems, 3, Weybourne Rd., Weybourne,
Farnham, Surrey.

SITUATIONS VACANT
[8855

GOVERNMENT OF MAURITIUS.
TRAINING Officer, Telecommunications De-
partment.
TO organise a Training Programme for Tele-
communications Staff in conjunction with the
installation of automatic exchange to improve
standard of workmanship generally, to initiate
the training of apprentices, preparation of
technical instructions, and such other duties
as the Director may assign. Contract appoint-
ment. Salary range £1,089-£1,665 a year plus
gratuity. Free passages. Generous home
leave. Candidates 30-45 years must be
A.M.I.E.E. or Graduates of the I.E.E. or in
possession of an Engineering Degree or Dip-
loma recognised as granting exemption from
the Associate membership examination of the
Institution and have at least two years prac-
tical training. All candidates must have wide
experience of telecommunications including
automatic exchanges and two of the following:
external plant, teleprinters and radio (includ-
ing V.H.F.).
WRITE Director of Recruitment, Colonial
Office London, S.W.1., giving full names, age,
qualifications and experience, quoting BCD
133/52/04/D26.

E88GOVERNMENT OF THE FEDERATION OFNIGERIA.

SENIOR Telecommunications Engineers, Posts
and Telegraphs Division.
TO take charge of all the engineering activities
of the Department within a Division, including
the administration and control of staff and
responsibility for the efficient functioning of
telephone exchange systems (manual and auto-
matic) and 3 and 12 channel carrier systems
(open wire and V.H.F. radio and for V.F. tele-
graph equipment and teleprinters).
CONTRACT appointment. Salary £2,244 with
gratuity. Children's allowance. Free passages.
Rented quarters. Generous leave. Candidates
must be 28-41 years and A.M.I.E.E. with at
least 4 years' experience of telecommunications
engineering in a responsible position.
WRITE Director of Recruitment, Colonial
Office, London. S.W.1, giving full names, age,
q4/028/D2ualificati6.ons and experience, quoting BCD108/
1

OPPORTUNITY in British Columbia, Canada.
-See " Business & Property." [8847

SCHOOL of Oriental and African Studies,
University of London, W.C.1.

TECHNICIAN.
APPLICATIONS are invited for an Assistant
to the Senior Technician. Candidates should
be qualified to trace electrical faults and
undertake maintenance of electrical apparatus.
The candidate would be trained to operate a
recording studio and assist in the development
of apparatus connected with aural and visual
teaching aids. Salary scale £440 rising by £20
annually to £590 per annum (under review)
plus London weighting.
APPLICATIONS, stating age and full details
of qualifications and experience, should be sub-
mitted in writing to the Secretary.

HE INSTITUTE OF LARYNGOLOGY
[8857ANDT

OTOLOGY (University of London), 330/
332, Gray's Inn Rd., London, W.C.I.
APPLICATIONS are invited for a post of Elec-
tronics Technician in the Otological Investiga-
tion Unit. The work includes the construction
and maintenance of equipment for research into
hearing and allied subjects. Applicants should
have had practical experience of the construction
of prototype electronic apparatus and have some
knowledge of circuit design. Salary on scale
£790X£20 to £870 p.a. with superannuation
provision.
APPLICATIONS with the names of two referees
should be sent to the Secretary as soon as pos-
sible.
BRITISH COMMUNICATIONS CORPORA-TION,I8821LTD., is embarking on an ambitious
programme of expansion and, as a consequence.
vacancies exist for
(a) EXPERIENCED development engineers
(b) TECHNICAL assistants
for work on radio communication equipment.
APPLICATIONS are particularly invited from
individuals with initiative and drive for posts
which are permanent, pensionable, and offer
considerable scope for advancement. Apply Per-
sonnel Officer, British Communications Cor-
poration, Ltd., High Wycombe, Bucks. [8871
ELECTRONIC Wireman required by firm of

scientific instrument makers. Experience
essential. Apply Personnel Officer. Hilger &
Watts, Ltd., 123, Camberwell Rd., S.E.5.

TEST
engineers, experienced in audio[8.8n3d1

tape recorder production testing, progres-
sive permanent positions at the Mile! Factory,
97-99, Villiers Rd., Willesden, N.W.2. Wil. 6678.

TELEVISION bench and field engineers[88r6e2-
quired at all times for vacancies In most

parts of the British ISles; permanent positions
with highest salaries plus bonus for suitable
applicants, 55A -day week. -Box 1757. [0251

STEREO-TWELVE CHASSIS

36 GNS

The most complete unit yet produced for stereo
giving 6 watts high fidelity push-pull output on
each channel, 12 watts total. Full VHF, medium
and long wavebands. Stereo and monaural
inputs for records, tape and radio and outputs
for stereo and monaural tape recording. Com-
prehensive matching for all types of crystal
pick-ups. The perfect basis for a complete
monaural reproducing system or for a complete
stereophonic system now or later.

STEREO 44 CHASSIS 27 GNS

A stereo and monaural chassis providing 8 watts
output, 4 watts on each channel, and covering
the full VHF and medium wavebands. Stereo
and monaural inputs for tape playback and all
types of crystal pick-ups and outputs for stereo
and monaural tape recording. Separate bass
and treble ganged controls together with dual
volume control for ease of balancing.

JUBILEE CHASSIS 28 GNS

An AM/FM chassis with nine valves and twd
diodes with push-pull output stage providing
6 watts. Full VHF, medium and long wave-
bands with automatic frequency control on
FM and ferrite aerial on AM. Tape record and
playback facilities.

AF208 CHASSIS 22 GNS
A new economically priced chassis of traditional
Armstrong quality and design.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full dem-
onstration. Open 9-6 weekdays, 9-5 Saes.

NAME

ADDRESS

WJC

ARMSTRONG v-PERLEEM: CO. LTD.
Warlters Road, London, N.7

Telephone: NORth 3213
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SOLDERING
EQUIPMENT
BY

Sole

WW1 1110. ouall

PRECISION
SOLDERING
INSTRUMENTS
for the
ELECTRONICS
INDUSTRY

 Comprehensive range
 Robust and Reliable
 Light weight
 Rapid heating
 Bit sizes 3 32in. to 3 8in.
 `PERMABIT' or Copper

bits
 All voltage ranges 6/7v.

to 230-250v.
 Prices from 1916.

Illustrated is the 25w.
3,I6in. replaceable bit
model with safety
shield.

British and Foreign
Patents. Registered
designs. Suppliers to
H.M. and Foreign
Governments. Agents
throughout the world.
Brochure No. S.5 sent
free on request.

proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

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.
AMP -VOLT -WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT.
LEDON INSTRUMENTS LTD.

96, Deptford High St., London, S.E.8.
TIDEWAY 2689

TELETRON
TAPEJAK

The first Transis-
torized Radio Tuner,
specially designed for
use with Tape Re-
corders.
* High Sensitivity.
* Twin tuned cir-

cuits.
* Pre-setting for

MW. Programmes
* Fixed tuned for

1500M.
Price 65 9 0

THE TELETRON
CO., LTD.,

1128, Station Rd.,
London, E.4.

SI. 0836.

SITUATIONS VACANT
LOUIS NEWMARK. Ltd have the following

vacancies at their development laboratories
at New Addington, Croydon.
AN engineer or assistant engineer with H.N.C.
Or equivalent, and experience in the light
electrical, electronics, electro-mechanical or
or aircraft electrical fields to work on the
development installation and flight test of
automatic pilots for helicopters.
AN engineer or assistant engineer, with a
degree or H.N.C. in light electrical or mechani-
cal engineering and relevant experience, for
design and development work on small mech.
inisms and electro-mechanical devices.
PENSION scheme. Apply in writing, giving
full particulais to Personnel Officer, Louis New-
mark. Ltd., Prefect Works, Purley Way, Croy-
don, Surrey. [0331
SOIITH-EAST ESSEX TECHNICAL COLLEGE

& SCHOOL OF' ART, Longbridge Rd..
Dagenham.
REQUIRED as soon as possible.
LECTURER for City and Guilds Telecommuni-
cations Technicians Courses, including Supple-
mentary Studies, Light Current subjects for
H.N.C. (Electrical Engineering) and Radlocom-
munications for Part III Grad.I.E.E. Candidates
should have a good honours degree in physics or
electrical engineering, with teaching and/or in-
dustrial experience.
SALARY (men) within range £1,408 to £1,601
Per annum, depending on training, qualifications
and previous experience.
DETAILS and forms (stamped, addressed
foolscap envelope) from the Clerk to the
Governors. [8839
iNSTRIIMENT fitters and assemblers required by firm of scientific instrument makers;
must be fully skilled -Apply Personnel Officer,
Hilger & Vlatts, Ltd., 123, Camberwell Rd.,
S.E.5. [8850
 ABORATORY assistant with experience of

prototype construction of radio and elec-
trical equipment required at the Dulci Factory,
97-99, Villiers Rd.. Willesden, N.W.2. Wil.
6678. [8863
CAN you service sound projectors? New or

old? Trace faults in projector amplifiers?
Drive? Dismantle a Bell & Howell 621 and
put it back without bits left over? If so -wewant you Write, please, Box 6154. [8848
Hand Tape -Vacancy for engineer

with good technical knowledge. Perman-
ency to right person -wage according to
experience. Berry's Radio, 25 High Holborn.
W.C.1. [0028
EXPERIENCED Radio Service Engineer re-

quired for modern factory, capable of tak-
ing charge of department. 5 -day week, perma-
nent position. Write: J. & A. Margolin, 112-
116. Old Street, London, E.C.1. [8826
ELECTRONIC Technician; H.N.C. with Elec-

tronics or exceptional practical experience;
maintenance and operation magnetic playback
systems; geophysical field or playback experience
an advantage. Hayes -Orpington area. Box 6028.

f8836
e KILLED chassis wirers are required by well-

known manufacturer of sound amplifying
equipment; good all-round knowledge and pre-
vious experience in this field essential. -Apply
Tannoy Products, Ltd., Norwood Rd., London.
S.E.27. [8852
DESIGNER required for Transformers up to

61cVA by small progressive company. Salary
g850-£1.000 per year according to qualifica-
tions and experience. Must be adaptable to
the needs of a small company. Possibility of
Directorship for an enterprising good designer.
-Tel. Willesden 1347. [8841

MBITIOUS young man required to take
charge of electronics side of small but

expanding firm. Apply stating qualifications
and details of any previous supervisory ex-
perience to-Sweetman as Bradley, Ltd., Bris-
tol Road, Malmesbury, Wilts. [8822

SURREY area. Responsible position, mainly
in administrative capacity for man ex-

perienced in relay and television rental ser-
vice. Accommodation available. State salary
required and if wife able to assist clerically. -
Apply Box 5950. [8822
TANNOY PRODUCTS, Ltd. -Sound equipment

designers and engineers require personnel
for their electrical test department; good all-
round knowledge and previous experience
essential. -Apply Tannoy Products, Ltd., Nor-
wood Rd., London, S.E.27. [8851
DEVELOPMENT Engineer required for Lab-

oratory, engaged in UHF/VHF communica-
tion equipment, knowledge of current transistor
practice desirable. Write, giving full details of
qualifications, experience, age and salary ex-
pected, to Personnel Department, Burndept,
Ltd., West St., Erith. 18843
V. K. COLE, Ltd.. Malmesbury, require pro-

duction testers and inspectors for radar
and electronic equipment Ex -service radio and
radar fitters suitable. Full canteen & welfare
facilities; transport from outlying areas. Ap-
plications should be made to Personnel
Manager. [0333

PHYSICS technician required for work on
high voltage accelerator. Knowledge of

electronics and vacuum technique an advantage.
Salary commensurate with qualifications and
experience. Applications giving full details of
experience and qualifications together with the
names of two referees should be sent to Ad-
ministrative Officer, R.B.U. Medical Research
Council, Harwell, Berkshire, quoting reference
GJN.1. [8824

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS OF
BRITISH AND AMERICAN

TECHNICAL BOOKS

Printed Circuits, by M. Moses. 23/-.
Postage 1/-.

Principles of Frequency Modulation,
by B. S. Camies. 21/-. Postage 1/3.

Audio Measurements, by N. H.
Crowhurst. 23-. Postage 1/,

T.V. Fault Finding, a Data Pub. 5/,
Postage 6d.

Oscilloscope Techniques, by A. Haas.
23/-. Postage 1/-.

Elementary Telecommunications Ex-
amination Guide, by W. T. Perkins.
17/6. Postage 1/-.

The All In One Tape Recorder Book,
a Focal Sound Pub. 12/6. Postage 8d.

International Radio Tube Encyclo-
paedia 1958-59, by B. B. Babani. 63/-.
Postage Free.

The A.R.R.L. Antenna Book, by
A.R.R.L. 18/-. Postage 1/3.

Brimar Valve and Teletube Manual
No. 8. 6/, Postage 9d.

Radio Valve Data 6th Ed. Compiled
by " WW." 5/, Postage 9d.

Complete Catalogue 6d

19-23 PRAED STREET
LONDON, W.2

PADdington 4185. Open 6 days 9-6 p.m.

TELEPRINTERS,
PERFORATORS,

REPERFORATORS,
TAPE READERS

Terminals and V.F. Telegraph multi-
channel units; Testing Equipment Tele-
phone Carriers and Repeaters; Signalling
Rectifiers and Relays, Transformers
Transmit and Receive, Filters; Repeating
and Retardation Coils; Racks, Relay
Bases, Uniselectors, Remote Control
Transmitters, British, American, Italian
and German Equipment.

BATEY & CO., GAIETY WORKS,
Akeman Street, Tring, Herts.

Tel.: TRING 2183 and 2310

PARALEX
ADJUSTABLE

HOLE CUTTER
Morse Taper Shanks

No. 4, 3, 2, I.

Par. Shanks from tin. to sin,
Up to 12+in. dia. Hole capacity,

TEN MODELS
Sold throughout the world

Send for illustrated
catalogue to

LUDFRY LTD.
5 Hanway Place, London, W.I

Telephone: MUSeum 7472
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SELENIUM RECTIFIERS
40 ma. to 10 amp., 6 v. to 100 v.
Bridge, H. Wave or P.P.
WITH OR WITHOUT HIGH-
GRADE TRANSFORMER TO
SUIT. These are new goods, best
makes, not reconstructed Govern-
ment surplus. Popular types, 6 v. 1
a., 4/-; 2 a., 7/6; 12 v. 1 a., 7/6; 12 v. 2
a., 8/6; 12 v. 3 a., 15/-; 6 a. alloy -fin-
ned type, 27/6; 24 v. 0.3 a., 9/-; 0.6 a.,
12/6; 24 v. 1 a., 13/6; 2 a., 15/6; 24 v. 3
a., 21/-; 50 v. 1 a., 24/-; 50 v. 2 a.,
42/-; 130 v. 300 ma. h., wave, 38,-;
250 v. 300 ma. do., 65/-; 110 v. 1 a.,
bdge., 48/-; 130 v. 80 ma. bdge., 21/-.
Postage 9d. extra each.

CHARGER KITS
No. 1, a kit for
2 v., 6 v., 12 v.,
3 amp. trans-
former, rectifier,
ammeter, all
high-grade new
parts, not rub -
b ish, 5 2 / 6,
unique convec-
tor housing for

same, as illust., 12/6, p.p. 3/-, ditto,
but 2 amp., 43/-, case 12/6, p.p. 3/-.
Economy 12 v. 3 amp. kit, no am-
meter needed, 34/6, p.p. 2/6, all with
12 months' guarantee.

CHAMPION PRODUCTS
43 UPLANDS WAY, LONDON,

N.2I
Telephone LAB 4457

RECO KITS
"RECO" MIDDY ONE

TRANSISTOR KIT
(M/L or M/S Waves.) Size
4 lin. x 3/in. x lin. Variable
sensitivity control Vari Q
ferrite rod aerial. "Sonotone"
min. dynamic earpiece with
insert. Pencell battery. Com-
plete kit with Willman
transistor and easy build
diagrams, 37/6. P.F.

"RECO" PIISH-FULL FIVE KIT
M/L. Waves & Trawler Band.

(Size: 6/in. x 4 Pin. x 1 /in.)
Ali the Traneigen Three but with Push -Pull output stage.
Uses fire transistors. including MULLARD OC45
and EDISWAN Transistors. New improved 31n.
speaker. Complete kit 28;10/-. P.P. 2/6. Easy
build practical wiring diagrams free with kit.

"RECO" TRANSKIEN
THREE KIT

(WI. Waves and Trawler
Band.)

Entirely self contained (no
external aerial required).

R.F. stage with MULLARD 0C45 and two EDISWAN
transistors. Combined volume and sensitivity control.
On test (50 miles from London) tuned in the Rome,
Light, Third and in the evening Radio Luxembourg.
A.F.N. and many others. Attractive pale blue poly-
styrene case with red grille. Sensitive B.A. Reproducer.
Complete kit with easy build diagrams and battery,
7716 P.P. 2/6.

"RECO" PUSH -147U
FOUR KIT

(M!L Waves and 2 S.W.1
coils free.)

Four EDISWAN tran
sistors. Volume control.
31n. speaker. Improved
lay -out. Gleaming pale
blue polystyrene case
with red speaker grille.

Complete kit with easy build diagrams and 3 -volt
battery, 2.5/316. P.P. 2/6.
Parts price list and circuits for the above kite 2;2

set of four.

AFTER SALES SERVICE

RADIO EXCHANGE COMPANY
(Dept. W.W.

27 Harpur Street, BEDFORD
Closed 1 o clock Saturdays Telephone Bedford 2387

SITUATIONS VACANT
DEVELOPMENT Engineer required for Lab-

oratory, engaged in Electronic Instrumen-
tation Design, knowledge of current transistor
practice essential. Write, giving full details
of qualifications, experience, age and salary
expected. to Personnel Department, Burndept,
Ltd., West St., Erith. [8844
INSTALLATION Engineer (Systems). Hilger &
1. Watts, makers of Scientific Instruments, re-
quire an engineer (preferably mechanical with
some electronic experience) to assist in the
installation and servicing of digital equipment.
Apply Personnel Officer, Hilger & Watts, Ltd.,
123, Camberwell Rd., S.E.5.

DEVELOPMENT Engineer of B.N.C. stan-dardr8835with experience in the design of Audio
Equipment required in South West methods
of

some knowledge of relays and methods
of remote control would be an advantage. Pen-
sion Scheme.-Write giving lull particulars of
experience and qualifications to Box No. 5270.

ELECTRONIC draughtsman required by
s[c(ii e7n41.

title instrument makers for the preparation
of development and production drawings; excel-
lent opportunity for men with sound know-
ledge of electronic engineering.-Apply in
writing, quoting Ref. D57, to Personnel Officer,

[8859
Hilger & Watts, Ltd., 98, St. Pancras Way,

RN..W.1.

ADIO Testers and Service Engineers required
for Communications and allied equipment.

Applicants must have experience of V.H.F.
equipment and be capable of own faultfinding.
O.N.C. an advantage. Tel. or write for appoint-
ment or further details to Personnel Officer,
British Communications Corporation, Ltd..
Second Way, Exhibition Grounds, Wembley 1212.

[8837
RADIO Technicians required by International

Aeradio, Ltd., for overseas service. Perma-
nent and pensionable posts. Normally tax-free,
inclusive salary in local currency varying with
location. and additional marriage and child
differentials. D.K. leave, free air passages and
insurance. Kit allowance. Qualified candidates
to whom replies will be sent write to Personnel
Officer, 40, Park Pt., W.I. [0262

OVERSEAS Oil Exploration Company with
world-wide seismic parties offers permanent

career to electronic technicians. Work consists
in maintaining and operating electronic record-
ing equipment under field conditions. Live
generally in camp. Qualification: H.N.C. or
equivalent essential, with practical experience
in electronics. Home leave every two years.-
Box No. 5829. [0331

ELECTRONICS test equipment engineer31re-
quiredE for the maintenance and service of

test gear on production lines producing quality
audio amplifiers', knowledge of tape recorders
an advantage; excellent opportunities for first-
class engineer able to develop new equipment.
-Apply in writing or 'phone Walter Instru-
ments Limited, Garth Road, Morden, Surrey.
Derwent 4421. [8858

AIRCRAFT radio engineers and mechanics
required with specific workshop experience

of one or more of the following: VHF. HF/MF,
ADF, ILS, VOR, X band radar; 44 -hr. week,
top basic wages-engineers £16 p.w., mech-
anics £14 p.w.; overtime and bonus system in
operation.-Apply in writing, stating experience,
to: Managing Director. Air Transport (Char-
ter). (C.I.), Ltd.. 7. Willow Rd., Poyle
Trading Estate, Colnbrook, Slough, Bucks.

[8861
TECHNICIAN (preferably just completed

National Service) required in instrument
room of chemistry department. Should have
some knowledge of electronics and be capable
of making up circuits from diagrams. Com-
mencing salary £440 rising to £590 plus Lon-
don Weighting.-Apply to Departmental Super-
intendent. Chemistry Department, Imperial Col-
lege of Science & Technology, London, S.W.7.

TENT engineers: applications are invited [f8r8o2m3
senior test engineers with previous indus-

trial experience of testing radio communica-
tions, receivers and transmitters; successful
applicants will be offend positions on the
company's permanent staff; starting salaries
commensurate with qualifications and experi-
ence.-Apply in writing, giving full details to
Personnel Officer, Redifon, Ltd., BrocmhiliwoRd2.4.
S. W.18.

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.
Knowledge of Crossbar Switching or totalisa-
tors would be an advantage. Good salary paid
to selected applicants. Pension scheme after
qualifying period
WRITE giving full details of qualifications and
experience to the Personnel Manager, Ericsson
Telephones Limited, Beeston, Nottingham
quoting Ref. DA/1. (0160

FULLY experienced telecine operator required
for flying spot equipment; applicants

should be efficient in the setting up, routine
checking and fault diagnosis over the whole
unit; some experience with normal tine projec-
tors and sound amplifiers as well as a good
mechanical ability would be an advantage;
location is in the Greater London area, with a
five-day week and no shift or night work.-
Apply, giving age, qualifications, experience and
salary required, to Box 6352. [8868

THRILLING
PERFORMANCE

Certain conductors can extract
from an orchestra the most thrill-
ing and exciting performances,
making others seem lifeless and
uninteresting. The same can be
said for a Massicore output trans-
former. With a good amplifier
and other equipment it can bring
to life such performances that
will thrill in a way you may not
have experienced before.

SAVAGE
TRANSFORMERS LTD.

NURSTEED ROAD

DEVIZES, WILTSHIRE

Telephone: Devizes 932
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a straightforward guide to
the principles of television

A First Course In
TELEVISION

By "Decibel." This new book
not only deals in a simple
manner with the reception of
television pictures but also
explains how the signals
originate and the techniques
involved in the transmission of
pictures by television -
including colour transmission.
Written by the author of that
best seller -A First Course in
Wireless, this handy book can
be followed easily by the
interested amateur as well as
those engaged in, or studying
for employment in, broadcasting
and the servicing of receivers.
From booksellers, 15/- net.

PITMAN I Technical Books

Parker St., Kingsway, London, W.C.2.

"ALL your TV Components from one Source"

Replacements

BONA FIDE TRADE ONLY
Non -Trade Clients -see your dealer NOW/

138 LEWISHAM WAY, NEW CROSS, S.E.14
TlDeway 6666 Grams: Flibak, London, 5.3.14

-METERS-
WE CAN SUPPLY

WITHIN 7-14 DAYS
a complete range of moving coil -
moving iron -electrostatic -thermo-
couple -also mulcirange meters-
meggers-pyrometers and laboratory
test instruments, etc.

All to B.S.89

Instruments tested and standardised on our
premises, and replacements supplied from our

stock.

REPAIRS
Delivered 7-14 days

Our skilled craftsmen carry out re-
pairs or convert any types and makes
of single and multirange meters.

Where desired repairs are accepted on contract.

THE V.Z. ELECTRICAL SERVICE
9, NEWPORT PLACE, LONDON, W.C.2.
Telephone: GERrard 4861. (Retail 2613)

SITUATIONS VACANT
GRADUATE I.E.E. or equivalent required as

electronic development engineer to spe-
cialise in application of transistors to indus-
trial electronic equipment; progressive post in
a small but expandmg company; practical as
well as technical ability essential; non-contri
butory pension scheme available; housing
accommodation could be arranged if desired. -
Write in confidence, giving full details of age,
experience and salary, etc., to Hirst Electronic,
Ltd., Gatwick Rd.. Crawley. Sussex. [8860
WAR DEPARTMENT. -Broadcasting assis-

tants (male) Grade V Technical. Tem-
porary posts in Cyprus, Tripoli, Benghazi and
East Africa (for 3 years initially) and London.
Duties: Operation and maintenance of medium
power MF and HP transmitters, studio and
recording equipment. Quais.: Radio II of
C. & G. or equivalent normally required.
Salary: £528 to £800 p.a. Starting point
according to age and experience. For overseas
posts tax-free foreign service and outfit allow-
ances are also payable. -Apply to any Employ-
ment Exchange. quoting H.Q.0.5. 65/59 066.25.

f8853

BE.A. require a Simulator Engineer (Elec-
tronics) for maintenance and minor

development of their flight simulators at
Heston, nr. London Airport; the simulators
utilise DC analogue computation and servo
mechanism; applicants should have a recog-
nised apprenticeship, technical training in
electronics to ONC standard and experience in
the maintenance or development of electronic
equipment; 44 -hr. week; shift work; salary
£16/9/6-£19/6 plus shift pay. -Write to Senior
Personnel Office (E. & S.), Flight Operations
Department, British European Airways, Bealine
House, Ruislip, Middlesex. [8867
MINISTRY OF AVIATION. -Telecommunica-

tions technical officers; up to 7 pension-
able posts for men at least 23 and under 40
on 1.1.60 with O.N.C. in Electrical Engineering,
or City and Guilds intermediate Telecommuni-
cations plus Radio II, or Telecommunications
Principles III plus Radio III, or equivalent
standard of technical education, and at least
5 years' appropriate experience; starting salary
(London) from E635 (at 23) to £772 (at 28
or over); scale maximum £900; promotion pros-
pects. -Write Civil Service Commission. 17,
North Audley St., London, W.1, for application
form, quoting S5071/60. Closing date 12th
January, 1960. [8865
MINISTRY OF AVIATION requires tech-

nicians at Chessington, Surrey, and Mal-
vern, Worm., to prepare technical publications
on guided weapons, radar and electronic equip-
ment. Quals. Recognised engineering appren-
ticeship or equiv. training in appropriate trade.
Experience in one of fields referred to above
essential. Previous experience of writing or
editing technical publications an advantage.
H.N.C. or equiv. desirable. Salary E1,065-
£1,300 p.a. (Chessington). £1,005-£1,220 p.a.
(Malvern). Forms from Ministry of Labour,
Technical & Scientific Register (K), 26. King
St., London. awa. quoting D 548/9A. Closing
date January 15, 1960. [8840
WIRELESS Telegraphy Operators required

by Falkland Islands Government Wireless
Station, Port Stanley, on contract for one tour
of 3 years in first instance; salary according
to experience in scale £540 rising to £600 a
year; full board, accommodation, obtainable at
£12-£14 a month; free passages; liberal leave
on full salary; candidates must be single and
capable of sending and receiving morse code at
25 w.p.m.; they should have had experience of
handling H.F. transmitters and receivers and
morse keyboard perforators. -Write to the
Crown Agents, 4, Milibank, London. S.W.1.
State age, name in block letters, full qualifica-
tions and experience and quote M2A/50777/WF.

[8849
MINISTRY of Aviation require electrical

engineers (Assistant Signals Officers) for
aviation telecommunications and electronic
navigational aids. MM. age 23, 1st or 2nd
Class degree in physics or engineering, or
A.M.I.E.E. or A.F.R.Ae.S. (candidates with
Parts I, II & III of A.M.I.E.E. or Parts I
and II of A.P.R.Ae. S. or equiv., or of very
high professional attainment without these
quals. considered). Salary £690 (age 23) to
£1,125 (age 34) max, £1,300, Slightly lower
outside London and for women. Promotion
Prospects. Further details and forms from
Ministry of Labour. Technical and Scientific
Register (K), 26. King Street, London, S.W.1.
quoting D.554/9A. [0026

RADIO Maintenance Technicians required by
Government of Northern Rhodesia Police

Department on agreement for one tour of 3
years' with prospect pensionable employment.
Salary according to experience in scale £745
rising to £1,260 a year. Prospects of promotion
to Telecommunications Officer (maximum salary
£1.315) and Chief Telecommunications Officer
(maximum salary £1,490). Married accommoda-
tion, with heavy furniture available immediately
at sub -economic rent, e.g., on salary of E745
rent is £45 a year. Free passages. Liberal
leave on full salary. Candidates should be be-
tween 22 and 35 years. of good physiaue, and
nossessing maths and physics at G.C.E. " O "
level standard. They should have sound know-
ledge of installation and maintenance of modern
low- and medium-nower V.H.F. static and
mobile equipment, H.F. transmitters and re-
ceivers including S.S.B. and petrol generator
and diesel electric sets. Knowledge of installa-
tion and maintenance of teleprinters an ad-
vantage. Write to the Crown Agents. 4. Mill -
bank, London, S.W.1. State age, name in block
letters, full qualifications and experience and
quote M2A/50829/WF. [8827

ON DON CENT -RA
Rfit DI 0 STORE S

lotroNimplinieteEawIlthRplugSWI. Le/r018:.
4 Bask, full wipe,,

CENTRE ZERO mA. METER. 1-0-1. Suitable for
tuning indicator or galvo. Resistance 75 ohm. Pane.
motmting overall dimensions 3in. 215/- new and boxed.
FLUXMETER8 MODEL WV0023. Calibrated in three
ranges, 500-1,000, 1,000-2,000 and 2,000.4,000 gauss.
Direct reading. Complete with polarity indicator
and probe for minimum gap of Ills. Brand new in
portable wood case with carrying handle. 12 x
9 x less battery. 52/61- inclusive.
AVO UNIVERSAL TEST METERS. Reconditioned
as new. In perfect working order. Model 40 210/10/-.
Model z 59/9/-.

30 in grey metal cabinet com-
plete with volume control. Very sensitive. Approx.
measurements Sf x 5f x 21in. Approx. weight

HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex Govt. 0-9,999, 25/50 v. D.C. Size 4 x 1 x
Single coil 2,3000 or single coil 5000. 18/6.
VENNER TIME SWITCHES, for switching on/oft
lighting and power. Reconditioned as new. In iron-
clad cases, 10 amp., 75/-; 15 amp., 86/-; 20 amp.,

/-.
TELEPHONE DIALS. 0-9. Suitable for inter -office
and factory installations. With axing mount, Sited
with connecting tags. 211--
3-0H111 P.M. SPEAKERS. In good working order.
10in., 27/6; 8M., 9/6; Sin., 9/6; Sin., 11/6.
ELECTRICITY SLOT METERS 11/- in slot) for A.C.
mains. Fixed tariff to your requirements. Suitable
for hotels, etc. 10 A., 64/-; 15 A., 94/-; 20 A., 104/-.
Other amperages available. Reconditioned as new.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned es new. 10 A., 4216; 15 A., 52/6; 10 A.,
57/6. Other amperages available.
BALANCED ARrA216T11. RE HEADPHONES. Suitable
for crystal sets,
LIGHT WEIGHT HEADPHONES. Low resistance
400 ohm each earpiece. 12/8.
VENNER S -DAY CLOCKWORK TIME SWITCHES.
230 volts 1 amp., 31 x 2f x Ifin., with key and con-
necting socket, 27/6.
MOVING COIL HAND MIKE. Type 7. 716.

All prices include carriage

23 LISLE ST. (GER.2969) LONDON, W.C.2
Closed Thursday 1 p.m. Open all day Saturday

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. SLOane 3463

ALSO AT LIVERPOOL, BIRMINGHAM.
MANCHESTER. LEEDS.

COPPER WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL -CHROME MANGANIN
SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets,
EBONITE and BAKELITE PANELS.

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS

SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Phone: CLIssold 4688
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I

TRADE MARK

FOR 25 YEARS
THE BEST ELECTRIC

SOLDERING IRON

25 watt Instrument Model (Illustrated)

RELIABLE
SPEEDY

(LONG-LASTING

rL

TELEGRAPHeaflets

on request from:

W. T. HENLEY'S

WORKS CO. LTD,
Engineering
Sales Department,
59-62 High Holborn,
London, W.C. t
Phone: CHAncery 4361

FOR IMMEDIATE
DISPOSAL

AT A FRACTION OF COST
THE FOLLOWING GOODS

*2/6 each RADIO and TELE- 
VISION VALVES
Send stomped addressed envelope for List.

.4. ELECTROSTATIC TWEETER
SPEAKERS Type STHB7 2/6ISOPHON

4. NEW DISTLER BAT- TERY SHAVER 
Complete, "Town & Country " 50/_ 
Model

* VIBRATOR MASSAGER A.C. Mains 

20/-
4. COLLARD FAN HEATER COOLER 
" A.G. KW

(Handbag Size) Complete

£5:
* VIDOR HORNET Cycle Hooter 2/6 41i

(LIST 7/6) with battery
Gift box of 6 for 10/-

DUFAY ROLL FILM (Size 20/127) outdated 1/. Roll 50 for

MAZEL RADIO i
124/136 LONDON ROAD,

MANCHESTER 1
Cash with all orders

Please allow for Post & Packing

SITUATIONS VACANT
MINISTRY OF AVIATION requires a tech-

nician at West Freugh, Wigtownshire, tt
supervise the operation and maintenance oi
telemetry and central timing installations or
a bombing range. Quals.: recognised engineer-
ing apprenticeship or equiv. training in an
appropriate trade; O.N.C., C. & G. Finals or
equiv.; ability to assess a telemetry record from
the monitor tube; good practical experience inround telemetry installations and central
timing unit essential; knowledge of pulse tech-
niques and U.H.F. techniques, and some know-
ledge Of demodulation of frequency modulated
carriers required. Salary: £680 (age 26) to E850
p.a.-Application forms from Manager (P.E.
2779), Ministry of Labour Professional and
Executive Register, Atlantic House, Farringdon
St., London, E.C.4. [8866

SENIOR
scientific officers (a): scientific

officers (b). Pensionable posts for men
or women in all major scientific fields. in-
cluding physics, chemistry, biology, forensic
science, meteorology and mathematics. Age
limits: (a) at least 26 and under 31, (b) at
least 21 and under 28. . Extension for regular
Forces Service and Overseas Civil Service.
Qualifications: Normally first or second class
honours degree in soience, mathematics or
engineering, or equivalent attainment; addi-
tionally for (a). at least 3 years' relevant (e.g.,
post -graduate) experience. London salaries
(men): (a) Z1,233-21,460; (b) E655-£1,150;
provision for starting pay above minimum.
Promotion prospects.-Write Civil Service Com-
mission, 17, North Audley Street, London W.1,
for application form, quoting (a) 653/59, (b)
852/59. [8821

ELECTRICAL
technician, Department of

Scientific and Industrial Research.-Pen-
sionable post at Road Research Laboratory,
Harmondsworth, Middlesex (expected to move
to Crowthorne, Berks, in about 1963), for man
at least 26 on 1.1.60; qualifications O.N.C. (or
equivalent) in electrical engineering, and
apprenticeship plus at least 3 years' practical
experience in skilled engineering work; experi-
ence of supervising skilled labour and elemen-
tary knowledge of electronics are advantages;
duties include construction and testing of elec-
trical research apparatus, and installation and
maintenance of motors, generators and auto-
matic switchgear; starting salary (London)
£720 (at 26) to £772 (28 or over); scale maxi-
mum £900.-Write Civil Service Commission,
17. North Audley St., London, W.1, for appli-
cation form quoting S5077/60. Closing date
12th January, 1960.
11-1.S.I.R. RADIO RESEARCH STATION, Dit-

ton Park, Slough, Bucks, requires Scientific
Officers (physicists, mathematicians and elec-
trical engineers) for expanding programme of
space research with techniques made available
by rockets and satellites, Research includes
radio and visual observations on satellites;
calculation and prediction of orbital informa-
tion; development of instruments for use, in
conjunction with space vehicles, in studies of
characteristics of atmosphere and outer space,
particularly those relevant to propagation of
radio waves. Work mainly at Ditton Park, but
tour of duty at Singapore or other overseas
stations may be required. Quals.: 1st or 2nd
Class Hons. degree. Salary range: £615-61,090.
Candidates over age 26 with at least 3 years'
nost-graduate research experience considered
for immediate appointment as Senior Scientific
Officer; salary range: £1.166-21.380. Prospects
of establishment and promotion. Additional
allowances payable overseas. Forms from Minis-
try of Labour, Technical and Scientific Register
(K), 26 King St., London, S.W.1 (quote A.556/
9A). Closing date January 12, 1960. [8870

SITUATIONS WANTED
Ex B.B.C. engineer (49), with good experience

of broadcasting and communications
abroad. Anything considered.-Box 5853.

[6832
TECHNICAL TRAINING

LEARN Radio and Eectronics the New Prac-
tical Way! Very latest system of experi-

menting with and building radio apparatus-
" as you learn. "-Free brochure from Dept.
W.W.10, Radiostructor, 46. Market Place,
Reading, Berks 10241
CITY & GUILDS (electrical, etc.) on " No

Pass-No Fee " terms; over 95% successes.
-For details of modern courses in all branches
of electrical engineering, applied electronics,
automation, etc., send for our 148 -page Hand-
book-free and post free.-B.I.E.T. (Dept.
388A), 29, Wright's Lane, London, W.8. 10017

TUITION
'VI:ILL-TIME courses for P.M.G. Certificates,

C.G.L.I., Telecommunications and Radar
Maintenance Certificates.-Information from
College of Technology, Hull. 10111
ALL Examination; easier to pass by I.C.S.

home study methods. A.M.Brit.I.R.E.. C &
G. Telecoms, Radio and TV Servicing, etc.-
Write for free Prospectus, International Corres-
pondence Schools Ltd., Intertext House, Park -
gate Rd. (Dept. 442A), London, S.W.11. [0033

INCORPORATED
Practical Radio Engineers

home study courses of radio and T.V.
engineering are recognised by the trade as out-
standing and authoritative: moderate fees to
a limited number of students only: syllabus of
instructional text is free: the Practical Radio
Engineer journal, sample only 2,-; 6,000 align-
ment peaks for superhets, 5/9: membership
and entry conditions booklet 1/- all post free,
from the Secretary, I.P.R.E., 20, Fairfield
Rd., London, N.8. room

LEWIS have the
CABINET for

YOU
EXTENSIVE RANGE OF
CABINETS FROM U-7-6

THE GROSVENOR
Price 19.19.0

This elegant cabinet is available in veneered figured
walnut and polished to a high gloss in a medium
shade. Gold embellishments are an attractive
feature of the design. 9in. black legs are normally
fitted. A three sliding door system reveals ample
storage room and space for equipment.

THE BUREAU
Walnut £I6.16.O

This popular bureau cabinet is veneered with the
finest selected Walnut and beautifully polished in a
medium shade. Designed to accommodate almost
any of the many units we have available and to give
generous storage comportments.

TWO NEW LEWIS CATALOGUES:- I

4tp
EquipmentThe

Cabinet Catalogue
The Comparator

I 4ok
Catalogue

I(Designed to assist your choice of cabinet and I
equipment).
Please send me details of your two new catalogues I

I Name

IAddress

IBLOCK CAPITALS PLEASE WWIO

MIMI radio
120 GREEN LANES, PALMERS GREEN,
LONDON, N.13 (Near the Cock Tavern).

Telephone: BOWes Park 1155/6
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SO\ILAIRT01

offers

STAFF CONDITIONS
and a 42 HOUR WEEK

to

Chargehand (Male or Female) age
25-35 required to supervise a produc-
tion line of female operators. Applicants
should be accustomed to this type of
responsibility and have had several
years' experience of electronic prototype/
production wiring.

Ref. No. 393

Electronic Testers Applicants
must be able to test electronic equip-
ment to written specifications and be
capable of fault finding.

Ref. No. 388

Electronic Inspectors Previous
inspection experience of electronics to
A.I.D. standards essential.

Ref. No. 384

Prototype Wiremen aged 20 to
40. Must be able to wire from circuit
diagrams with a minimum of super-
vision.

Ref. No. 386

AMENITIES include a generous
Pension and Life Assurance Scheme,
non-contributory sickness pay scheme,
a 5 -day week, two weeks' holiday
increasing by a day each year to 3 weeks,
Company cafeteria, etc.

Please apply, quoting reference number
to the:
Personnel Officer,

The Solartron Electronic Group Ltd.,

Queens Road, Thames Ditton, Surrey

RADIO & ELECTRONIC
ENGINEERS . . .

11111111111 The MORSE CODE is still, and
always will be, the basic Code for
individual Signaling, whether on
visual or telecommunication circuits.
So add this simple and interesting sub-
ject to your qualifications. Apart from
the pleasure derived from this extra
knowledge, it counts for much when a
step up the ladder is under considera-
tion. Write for the CANDLER BOOK
OF FACTS and see for yourself how
fascinating the Candler method of
teaching the Morse Code will prove.

CANDLER SYSTEM CO.
(56W) 52b ABINGDON RD., LONDON, W.8
Candler System Co., Denver, Colorado U.S.A.

TUITION
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 Colege, Colwyn Bay. [0018

"T_TOW and Why" of Radio and ElectronicsXI made ease by a new, no -maths, Practical
Way. Postal instructions based on hosts of ex-
periments and equipment building carried out
at home. New Courses bring enjoyment as well
as knowledge of this fascinating subject -Free
brochure from Dept. W.W.12 sadiostructor. 46.
Market Place, Reading, Berks. [0240

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, T.V. and electronics, write for 148 -
page Handbook-free-B.I.E.T. (Dept. 397A),
29, Wright's Lane, London, W.8. [0016

A .M.I.Mech.E., A.M.Brit.I.R.E. City &
Guilds, G.C.E. etc., bring high pay and

security; " No Pas-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

LEARN -AS -YOU -BUILD course in basic
radio, electronic and electrical theory 'with

practical training building a 4 -valve TRF and
5 -valve superhet radio receiver; Signal Genera-
tor and high -quality Multitester.-Write for
FREE book, Irternetional Correspondence
Schools, Intertext House, Parkgate Road
(Dept. 442), London, S.W.11. [0358

BOOKS. INSTRUCTIONS, ETC.
CATALOGUE No. 14 Government surplus

and model radio control, over 500 illustra-
ted items. 2/- (refunded on purchase). p.p. 6d.
-Arthur Sells Radio Control Ltd., 93 (C).
North Rd., Brighton. 10193

BOOKS for C. and G. exams.; Telecom.
Principles, A. and B. 9/6; Telecoms. (Prin-

ciples), 1 and 2, 10/6; Maths. for Tels., 1. 7/-;
Maths. for Tel., 2, 5/-; all post free.-Riddi-
ford, 384, Tilehurst Rd., Reading, Berks. [8652
"Tcp ADIO Interference Suppression As applied

to Radio and Television Reception."
By G. L. Stephens, A.M.I.E.E. 2nd. Ed. An
up-to-date guide to the various methods of sup-
pressing electrical interference with radio and
television reception. Many practical applica-
tions are given, particular attention being paid
to the problem of interference at television
quencies Other chapters deal with the design
and choice of suppressor components, methods
of locating the source of interference, and sup-
pression at the receiver itself. 10/6 net from
all booksellers. By post 11/2 from Iliffe &
Sons, Ltd.. Dorset House, Stamford St.. London,
S.E.1.

" MathematiCs for Radio and Elec-
tronics." By F. M. Colebrook, B.Sc.,

D.I.C.A.C.G.I. Revised and enlarged by J. M.
Head, M.A. (Cantab.). Presents In readableform a complete course in basic mathematics
from engineering students of all kinds andleads on to the more advanced branches of
mathematics of increasing importance to radio
engineers. In this edition the chapter cover-
ing the application of mathematics to radio
has been revised and enlarged, while new sub-
jects covered include Stability, Linear Differ-
ential Equations, Elementary Statistics, Short
Cuts to Numerical Calculations and an Intro-
duction to Matrices. Will be Invaluable tothose requiring a refresher course as well as
to those without previous knowledge of the
subject, 17/6 net from leading booksellers.
By post 18/6 from Iliffe & Sons Ltd., Dorset
House, Stamford St., S.E.I.

The finest method

for cleaning records

Already over 200,000 enthusiastic users

THE " Mita Vtig"
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

Price reduced to 17/0 (plus 5/10 purchase tax)

from your local dealer or

CECIL E. WATTS LTD.
Consultant and Engineer (Sound Recording and Reproduction)

Darby House, SUNBURY-on-THAMES, MIDDX

slums MOTOR ACCESSORY DIVISION

Due to expansion require

ELECTRICAL

METHODS ENGINEER
H.N.C. (Elect.). Able to design electrical
and electronic test gear for mass-produced
instruments and to advise on assembly
methods of electrical products.

Apply to:
The Employment Officer,

S. SMITH & SONS (England) LTD.
Motor Accessory Division,

Cricklewood Works, London, N.W.2.
GLAdstone 3333 Ext. 329

Saturday morning interviews between the
hours of 9 a.m. to 11.30 a.m. and Tuesday
evening until 7 p.m.

A. K. & L. G. SMITH LTD.
Manufacturers of:-

Electrical & Electronic Apparatus
Sub Assemblies, etc.

38 Nunhead Lane, Peckham, London, S.E.15
Telephone: NEW Cross 7325

Instrumentation at its best . . .

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
LEIGH COURT - TOROUAY - Telephone 4547/8

OFFICIAL AVO
REPAIR

SERVICE
All repairs
guaranteed
12 months.QUICK
SERVICE.
Our Staff is
fully trained
by AVO

LTD. Final tests and calibration
carried out on AVO test equip-
ment. Repairs sealed with the AVO
seal-the mark of Perfection.

FARNELL INSTRUMENTS LTD.

York Road, Wetherby
Telephone: Wetherby 2691/2
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CLEAN AND SILENT

D.C. to A.C.
UP TO 100 WATTS

WITH THE NEW

FELGATE ELECTRONIC

INVERTER

NO MOVING PARTS
FREQUENCY CONTROL

Manufactured by

RADIO MAILING LIMITED
STUDLAND HALL, STUDLAND STREET,

LONDON, W.6.

REGUNNED
T. V. TUBES
Supplied from stock and des-
patched by British Railways
same day.

COMPLETE NEW GUNS
fitted in every tube and fully
guaranteed for TWELVE
MONTHS FROM DATE OF
INSTALLATION.

12in.
14in.
15in.
17in.
21in.

Mullard Mazda
£5 0 0 £5 0 0
£5 0 0 £5 0 0

£6 0 0
£6 0 0 £6 0 0
ES 0 0 £8 0 0

Carriage 5/- extra.

Other types available. Please
contact.

CLARKSONS
(TUBE DISTRIBUTORS)

120, Commercial Road,
LEEDS 5

Phone Leeds 56916

High Quality
Attractive Price

Easy to Handle,.....

MICROPHONE

Hand-held crystal microphone in

smart looking metal case with front
panel chrome plated. Frequency
range 100-8,000, cps, sensitivity -57
db. 5' cable included.

STEREO PICKUP

CARTRIDGE

Y-152 (SmT-29)
Turnover Stereo -LP and 78 cartridge
with higher output. Newly designed
stylus is easy to replace. Frequency
range 30-10,000 cps, output I. 5V
min., separation 15 db or more,

tracking force 7g.

Enquiries of other Electronic com-

ponents also solicited.

TOYO TRADING
CO., LTD.

P. 0. BOX
NO. 999 CENTRAL TOKYO JAPAN

NO. 2, 1-CHOME, HONGOKU-CHO,
NIHONBASHI, CHUO-KU TOKYO.
CABLE ADDRESS
" SHININGEAST " TOKYO

Catalogue on Request

STEREOSOUND SW. AMPLIFIERS. In
polished cabinet 141 x 6 x Bin. Weight
151b. 12 months' guarantee. 15 Gns. P.P.
12 v. D.C. MAGNETIC SWITCH. Cuts out on 2
amp. overload or dead short. 13/6. P.P.
12in. SPEAKER and separate 4in. tweeter in
floor stand walnut cabinet 221 x 8 x 131in. at
less than half price 86/15/-. Carr. paid.
COSSOR V.H.F./F.M. KIT. Model 701K
88/19/6. l'.P. List l'rire 815/15/-.
FAMOUS MAKE LIGHTWEIGHT PENCIL
BIT SOLDERING IRON, 220/240 v. 25 w.
Indicator light in handle (list price 24/8).
Price 16/6. P.P.
SCOOTER BATTERIES. 6 v. 10 A.H. Hard
rubber case. Size 5 x 5 x liin. Weight 31b.
15/-. P.P. Also ideal for model use.
NEW AND BOXED COLLARO CONQUEST
4 -SPEED RECORD AUTO CHANGERS.
200/250 v. A.C. £611916. Carriage 5/-.
OUR FAMOUS TRANSFORMERS. Input
200/250. Output tapped 3 to 30 v. 2 a. or
tapped 5, 11, 17 v. 5 a. Each 24/6. P.P.
F.W. METAL RECTIFIERS. 12/6 volt
1 a., 7/6; 3 a., 13/-; 4 a., 17/6; 6 a., 27/6. P.P.
FLAT TYPE H.W. RECTIFIERS. 250 v. 25 mA.
7/6. 60 mA., 7/8. 300 mA., 24/-. All P.P. Most
other types stocked.
TOGGLE SWITCHES DPDT 3/8.
MICRO SWITCHES Make and Break 5/8.
MAINS TRANSFORMER AND RECTIFIER
giving 12 v. 1 a., D.C. Output 19/6. 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/-. P.P.
ARMY MORSE KEYS. 3/-. P.P.
LIGHT WEIGHT H.R. PHONES. 17/6.
H.S. TWIST DRILLS. Set 7. 4 -tin. 4/,

All items new and guaranteed
RELAYS. We hold large stocks. Any contact
combination and operating coil voltage
supplied from 3/-.
KEY SWITCHES from 3/-.
Lists sent on request. Post orders only to

THE

RADIO & ELECTRICAL MART
29 STATION APPROACH, SUDBURY TOWN,

WEMBLEY, MIDDX.

5,000v. INSULATION TESTERS
Output voltage 0-
5,000 v. A.C. or D.C.,
continuously variable
from zero.
Output current 5 milli -
amp max. for D.C. 10
milliamp max. for A.G.
Voltage indicator meter
for both A.C. and D.C.
Voltage reading drops
to zero and Magic Eye

5,000v Insulation Testers closes.
Voltage indication by Magic Eye.
Power supply 200-250 A.C.
Dimensions 18 x 18 x I3in. Weight 3016.
Made for flash testing and for the measurement
of the breakdown voltage of electrical com-
ponents and insulation. A spring -loaded switch
is fitted in the test prod which keeps the 200/
250 v. supply switched off. Original cost E75.
Our price brand new in fitted transit case E24

LIMITED QUANTITY ONLY
Tape Recorder or Gram Unit cases size I6in.
x 181in. x 141 -in. Walnut 35/- each, carriage 5/-.

G.45 16 mm. Cine Cameras with magazine,
ex Govt., 113.5 lens, E4 each, polished.
Rectifier Units. 240 v. A.C. in, 100/120 v.
D.C. out. at 2.5 amps. 812/10/-. Carriage 20/-.
Transformers. 210/250 v. in 275 v./0/275 v.
50 mA 6.3 v. at 3a CT 17/6. 0-220-240 v. 50
cycles in, out 250-0-250 v. 250 m. 0-4-6.3 v. at 4
amps, 0.4-6.3 v. at 4 amps, 0.4-6.3 v. at 3 amps,
0.4-6.3 v. at 3.5 amps, 37/6.
Pots. 1K, 2.5K, 10K, 40K, 2HEG 4/. each. Post 9d.
Tygan fret 2/- sq. ft.
Transformers Step Down
200/250 v. in 30 v. out 100 watts 17/6, post 2/-.
200/250 v. in 110 v. out 100 watts 17/6, post 21..
Voltage Regulators 230 v. 150 w. by Selec. 15/-.
Earphones and Mics 6/- set.
CARBON HAND MIKES 2/6.
Meters 0.35 mA 10/-; 0.5 mA 10/-.
HARRINGAY SUPPLIES

345 HORNSEY ROAD, N.I9 ARC 4107
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CATHODRAY'7
HIGH VOLTAGE
PAPER CONDENSERS

The increasingly high voltages encountered in electronic equipment
demand outstanding features in condenser design to ensure dependability
and long service life.

The `Visconol' process-exclusive to T.C.C.-ensures a consistently
high-grade product, having good reliability in a small volume. The
leakage -path between high and low potential terminals is the maximum
possible and flash -over is virtually eliminated.

The fact that T.C.C. Tisconol Cathodray' condensers are consistently
used in leading equipments is indisputable proof that in every respect
they are completely reliable under the most stringent conditions.

Max.Work'g
Voltages

(at 60- C.)
Cap. in

ii.F.
T.C.C.Type No.PriceMax.

Heights
above Chassis

Max'
Diam.

Mounting
Stud

Diameter
List

2000 0.1 CP56X 21" Ilk" 0 B.A. 10/-

2500 1.0 CPS9GO 6" 2e" r Whit. 35/-
2500 0.5 CP58GO 51," 2" .1" Whit. 20/-
3000 0.025 CP56HO 21" 1-&" 0 B.A. 10/-

5000 0.1 CP57MO sr iv , r Whit. 18/-

5000 0.25 CP59MO 6" 2,1" 1" Whit. 35/-
6000 0.001 CP55Q0 21" 1-1" 2 B.A. 6/-
6000 0.01 CP56QO 21" lik" 0 B.A. 10/-

7000 0.1 CP58Q0 sr 2" -1" Whit. 20/-
10000 0.025 CP58TO sr 2" 1" Whit. 20/-
18000 0.002 CP57XO 51" 11" r Whit. 18/-

20000 0.0005 CP56GOO 21" I -.V 0 B.A. I0/-
20000 0.001 CP56GOO 21" ITV 0 B.A. 10,-

25000 0.001 CP57HOO sr ir r Whit. I8/-
75000 0.0005 CP59ROO 6" 2:1" 1" Whit. 351

For details of complete range, write for Technical Bulletin No. 20

THE TELEGRAPH CONDENSER
CO. LTD
RADIO DIVISION

NORTH ACTON  LONDON  W.3 Tel: ACOrn 0061

it4'sre°,vol'
Cco:100RA

"DENSERt.1,0001,

rat CP56* GOO
wh.6.

$42,10
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SOLDER
RINGS
for automatic
processes

SAVBIT FOR INDUSTRY
Ersin Multicore Savbit snvatt
Solder containing
5 -cores of non -corro-
sive flux is supplied
to factories at bulk
prices on 7 lb. reels.
The popular r6 and
18 s.w.g. diameters
are suitable for most
soldering processes.
Supplies are also availab le on t lb. reels.

Wireless World JANUARY, 1960

IF' MERSIN]
JIL

tie fd'f ahaf tiara -ra plant;
are now able to supply virtually any

ameter of solder ring in any gauge and in most
f the standard alloys. Solder rings simplify

automatic soldering techniques and the soldering
of enclosed joints. Multicore Solder Rings ensure a
first-class joint every time because of the even
flow of solder and flux which is obtained.

ERSIN MULTICORE SAVBIT SOLDER

Ersin Mulricore Savbit Solder extends the life of c.
soldering -iron bits by up to ten times. A small
percentage of copper incorporated in the alloy prevents
absorption of copper from the hit. In all other
respects the characteristics of Ersin Multicore
Solder remain the same. Soldering speed is not
reduced and efficiency is increased because the bits ar
kept in good condition. Savbit solder has been
tested and proved on many production lines and leadi
manufacturers all over the, world use it.

SAVBIT FOR THE ENGINEER

Approximately
170 ft. of 18 s.w.g. IK

Savbit solder is itt,
supplied on a con- 0.04j

venient r lb. reel
packed in a carton.
Price: 15/- per reel (subject).

SEND FOR Boor
Laboratory engineers and teritrent
invited to smite on their company's
letter -heading for the latest edition of
Modern Solders. It contains data
on melting points, gauges, alloys, eio,

ERS LIMITED MULTICORE WORKS
Telephone: BOXMOOR 3636

/t. the COPPEP
//i 5'41/E/T SOLDER
frira/- gives up /7,
/0 Itimres 6/1- //lee

SAVBIT FOR THE HOME
The Size t Carton
contains approxi-
mately 53 ft. of
18 s.w.g. Savbit
solder. Also sup-
plied in 14 and i6
s.w.g. sizes. Price
5/- per carton
(subject). There is also
a home constructor's pack of
60/40 Alloy at 2, 6 per reel (subject).


